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Welcome 

Dear colleagues and guest, 

It is a pleasure for me to welcome you, on behalf of the Organizing 
Committee to this Latin-Americar1 Inorganic Chemistry Meeting. We 
are delighted that so many of you have been able to respond to the 
appeal of a broad, distinguished scientific programme comprising 7 
Plenary Lectures, 45 Session Lectures and 3 Poster Sessions with 
apr.,oximately 375 announced contributions. We trust that the 
venue of the Meeting in the ancient city of Santiago de Compostela, 
with its varied surroundings, will prove conductive to fruitful 
scientific discussion and, together with tt\e Social Programme. 
provide an opportunity to meet old friends and make new ones. 

This broch Jre contains the Programme of the Meeting together wit~ 
extensive information on organization, facilities and locatiol"s. If you 
have any problems, do not hesitate to contact organizing staff: it 
will be our pleasure to help you. 

We wish you a pleasant and rewarding stay in SantiallO de 
Compostela. 

Antonio Sousa 
Chalfman, 

ORGANIZING COMMITTEE 
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General Information 

Reception - Congress Office 

The Congress Office is in the entrance hall of the University Auditorium . Opening hour~ .ne: 
Sunday, 12 September 1993 17 .00 t.J 21 .00 
Monday, 13 September 1993 09.00 to 13.30 and 16.30 to 19.00 
Tuesday, 14 September 1993 09.00 to 13.30 and 16.30 to 19.00 
Wednesday, 15 September 1993 09.00 to 1 t.00 
Thursday, 16 September 1993 09.00 to 13.30 and 16.30 to 19.00 
Friday, 17 September 1993 09.00 to 13.00 

Telephone of the Congress Office: (9811 599255 

Full documentation. including invitations and tickets. will be provided upon checking in at 
reception desk. 
Hotel reservations are the responsibility of the official congress agency: 

Notices 

Viajes AtlAntico, S.A. 
Pl. Fuenterrabra. 3 
E-15 702 SANTIAGO oe CoMPOSTELA (SPAIN) 

Tel.: (981 I 585899/585189 
Fax: 19811 561951 

Notices pertaining to the business of the meeting will be placed on an orficial board next to 
the reception desk. Any changes in the scientific programme will be posted on this board. 
as will official messages for conference participants. For personal messages. a board will be 
provided at the Meeting Point. 

Meeting point 

In the reception area there will be a specially designated meeting point. There you will find 
a board for personal messages. 

Congress Badge - Admittance to the meeting 

You are requested to wear your official Congress badge, which will ensure you admittance 
to all scientific sessions and exhibitions. For other events. the invitation or admission cards. 
you will find in your folder must be shown on request. 

Coffee, tea 

Coffee and tea will be served free cf charge in the con'1ress area. after each plenary lecture 
(from 10.30 to 11.00 a.m.l except on Wednesday. 
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Meals and Refreshments 

There are several cafeterias located within the congress area. Refector:es are located in R.U 
Monte da Condesa and C.M. Fonseca. Other restaurants and cafeterias can also be found 
in the neighbourhood. 

Photocopying facilities 

There are photocopying services in the Chemistry and Pharmacy Faculties. 

Bus Servic..e 

A special bus service will run from the R.U. Burgo das Naci6ns to the Congress site 20 min 
befcre the first scientific session each morning. The Congress site can also be reached by 
public transport (for details about routes see the map supplied in your Congress folder). 

Taxis 

Taxis can be ordered by calling 19811 561028or19811 595964. 

Sports opportunities 

Athletics facilities are available on the University Campus; they include basketball and 
volleyball, soccer, athletics, swimming and ten1'.s facilities. 

Emergencies and first aid 

There is a first aid post in the Congress area. In an emergency, please contact the 
secretariat of the Organizing Committee. Emergency service telephone number5 are: 

Fire brigade 080 
Police 091 /09 2 
Ambulance 222222 

Liability 

The Organizing Committee declines any responsibility whatsoever for injuries or damages 
to persons and their property during the LAICM and rela:ed events, a11d reserves the right 
to cancel, postpone or modify programme points in case of unforeseen circumstances. It 
accepts no responsibility for travel or accommodation arrangements. 
The participant acknowledges that he hc1s no right to lodge damage claims against the 
organizers should the holding of the Congress be hindered or prevented by unexpected 
political or economic events or generally by force majeure, or should the nonappearance of 
speakers or posters or other reasons make programme changes necessary. With his 
registration, the participant accepts this proviso. 

8 



Social Programme 

Monday. September 13 

09.00-09.30 

09.30-10.30 

University Auditorium 
OPENING CEREMONY 

University Auditorium 

OPENING LECTURE 

A UNIQUE IRIDIUM(lll) CYCLOHEXADIENYL. 

NEX IMIDO CHEMISTRY OF MANGANESE AND TUNGSTEN 

by Nobel-Laureate Sir G. Wilkinson 

Chairman: Prof. A. Sousa 

16.30-19.00 Accompanying Persons 
Half-day City Tour (old town). 
Departure from the University Auditori•1m. 

20.00-22.00 WELCOMING RECEPTION 

Offered by the Mayor of Santiago de Compostela and the Organizing Committee. 

Tuesday, September 14 

16.30-19.00 Accompanying Persons 
Visit to the City Museums. 
Departure from the University Auditorium 

20.30-21.30 Church of San Paio dt. Antealtares 

CONCERT 

Grupo de Camara da Universidade de Santiago de Compostela 

21.30-22.30 Cloisters of the Pazo de Fonseca 

RECEPTION 

Offered by the Rector of the University of Santiago de Compostela. 
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Wednesday. September 15 

11.00-21.30 (approx.I CONFERENCE EXCURSION 

A full day trip to the Costa da Marte 
During the trip a light meal will be served. 
Buses will depart from the University Auditorium. 

Thursday. September 16 

20.00-21.00 

21.30 

CONCERT 

Obradoiro de Cultura Tradicional UL TREIA 
Galician Folk Music and Dancing. 

LA/CM CONFERENCE DINNER 

Friday. September 17 

12.00·12.30 

CLOSING CEREMONY 

University Auditorium 

University Auditorium 

13.00 PILGRIMAGE AND OFFERING TO THE APOSTLE ST. JAMES THE GREAT 

FURTHER DETAILS WILL BE GIVEN ON THE ANNOUNCEMENTS BOARD 

10 



Scientific Programme 

General instructions to chairmen and speakers 

Plenary lectures and Session lectures 

Plenary lectures are expected to last 60 minutes. The session lectures are scheduled to last 
45 minutes, including 5 minutes for discussion. 
Chairmen should make appropriate reminders 5 minutes before the end of each lecture. 
As the whole programme depends on strict timekeeping, chairmen should insist on absolute 
adherence to the 60/45 minutes time allotment, and are instructed to terminate any lecture 
overrunnin~ its time. 
Authors shoulds be at their lecture place at least 1 0 minutes before their session begins and 
makll themselves known to the chairman. 

Projection 

Slides should be suitably boxed and numbered sequentially in the upper righthand corner 
when viewed upside down. Each box should be given to the projectionist in the appropriate 
hall at least 20 minutes before the beginning of the session. 

Posters 

Authors are requested to mount their poster before 11 :00 on the day of presentation and 
remove them by 19:00 the same day. At least one co-author shouid be present between 
18:00 and 19:00 to discuss the work with interested participants. In the event of 
unavoidable absence for part of this time, authors should post a notice saying when they 
expect to return. 

Commercial exhibits 

The commercial exhibition will be located in the lobby of the Faculty of Chemistry. 
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Location of Sessions 

PLENARY LECTURES: 

SESSION LECTURES: 

1. COORDINATl<'N AND BIOINORGANIC CHEMISTRY 

Aula Magna (Faculty of Chemistry) 

2. 0RGANOMETAWC CHEMISTRY AND CATALYSIS 

Aula Magna (Faculty of Pharmacy) 

3. SOLID STATE CHEMISTRY AND INORGANIC MATERIALS 

Hall of Physical Chemistry (Faculty of Chemistry) 

POSTERS: library (Faculty of Pharmacy) 

12 
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Hall A 

Hall B 

Hall C 

Hall D 



Monday, September 13 

09.00-09.30 OPENING CEREMONY University Auditorium 

09.30-10.30 OPENING LECTURE University Auditorium 

A UNIQUE IRIDIUM(lll) CYCLOHEXADIENYL NEW IMIDO 
CHEMISTRY OF Ml\NGANESE AND TUNGSTEN. 
Sir G. WILKINSON. 

Chairman: A. Sousa 

10.30-11.00 Coffe Break 

11.00-13.15 SESSION LECTURES 

1. COORDINATION AND BIOINORGANIC CHEMISTRY 

Chairman: J.P. Castes 

14285 HIGH-VALENT IRON-OXO PORPHYRIN SPECIES: 
GENERATION AND CHARACTERIZATION OF NEW MODELS 
FOR PEROXl!lASE COMPOUNDS-I. 
R. WEISS. 

12805 EPR AND VOL TAMMETRIC CHARACTERIZATION OF 
ELECTROCHEMICALLY GENERA TED SCHIFF BASE NICKELi!) 
AND NICKELCll) COMPLEXES WITH CATALYTIC 
PROPERTIES. 
8. de CASTRO. 

14965 MODULATION OF THE 8(3)-H-Ru DISTANCES IN 
7 ,8-DICARBA-nido-UNDECABORA TE DERIVATIVES. 
F. TEIXIDOR, C. VINAS, J.A. A YLLON, R. KIVEKAS, R. 
SILLANPAA and J. CASABO. 

2. ORGANOMETALLIC CHEMISTRY AND CATALYSIS 

Chairman: A. Tiripicchio 

22295 THE NEW ROUND WORLD OF FULLERENE 
CHEMISTRY AND MATERIALS SCIENCE. 
H. W. KROTO. A.J. STACE, R. TAYLOR, D.R.M. WAL TON 
andM. ENDO. 

20915 FROM IONIC SALTS TO EARLY TRANSITON MET AL 
AND ACTINIDE COMPLEXES: THE ENERGETICS OF 
MET AL·OXIGEN BONDS IN LITHIUM, SODIUM. ZIRCONIUM 
AND URANIUM COMPOUNDS. 
J.A. MARTINHO SIMOES. 

13 
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23215 ACTIVATION Oi TERMINAL ALKYNES: NEW 
ACCESS TO ALKENYl- AND POLYENYL- CARBENE METAL 
COMPLEXES. 
H. LEBOZEC. 

3. Souo STATE CHEMISTRY ANO INORGANIC MATERIALS 

Chairman: C. Otero 

34925 SOL-GEL GLASES AND THIN FILMS. 
R.M. ALMEIDA. 

34955 SOLID STATE CHEMISTRY OF CERAMIC 
MATERIALS. 
A.R. ~ST. 

30075 HIGH NUCLEARITY SPIN CL;.JSTERS · A NEW 
DIMENSION IN MOLECULAR MAGNETISM. 
D. GA TTESCHI. 

14.00-16.30 Lunch 

16.30-18-00 SESSION LECTURES 

1. CooROINATION AND BIOINORGANIC CHEMISTRY 

Chairman: V. Moreno 

1416S COMPLEXING PROPERTIES OF FUNCIONALIZED 
CYCLODEXTRINS. 
E. RIZZARELLI. 

14595 METAL COMPLEXES OF SOME TETRA-AZA 
MACROCYCLIC LIGANDS CONTAINING PYRIDINE. 
J. COSTA and R. DELGADO. 

2. ORGANOMETALLIC CHEMISTRY ANO CATALYSIS 

Chairman: P. L.shuerra 

2322S METALLOMESOGENS: HOW THEY ARE FISHED 
FOR, AND COOKING RECIPES. 
P. ESP/NET. 

21035 URANIUM COMPLEXES WITH OXYGEN, SULFUR, 
NITROGEN AND PHOSPHOROUS LIGANDS. INFLUENCE OF 
ELECTRONIC FACTORS ON STRUCTURE AND STABILITY. 
M. EPHRITIKHINE. 

14 
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3. Souo SuTE CHEMsTRv ANO INORGANIC MATERIALS 

Chairman:. D. Gatteschi 

34995 FROM BIOINORGANIC CHEMISTRY TO ATOMIC 
BIOLOGY. RESEARCH RESULTS FROM THE COFFE FIELD. 
M.A. QUIJANO. 

34935 DESIGN OF NEW OPTO·MICROELECTRONIC 
DEVICES: lll·V SEMICONDUCTOR HETERO STRUCTURES. 
R. GARCIA ROJA. 

11.00-19.00 POSTERS SESSION 

Chairman: M.8. Bermejo 

1. COORDINATION AND BIOINORGANIC CHEMISTRY 

HalC 

Hall D 

1003P SYNTHESIS AND NMR CHARACTERIZATION OF l':i:.W AROMATIC 
PHOSPHORANES. 
C. CAMACHO-CAMACHO. F.J. MARTINEZ-MARTINEZ and R. CONTRERAS. 

1011P COMPLEXES OF COPPER(ll) ANO IRON(lll) WITH SCHIFF BASES 
DERIVED FROM AMINO SUGARS: STECTROSCOPIC ANO 
ELECTROCHEMICAL CHARACTERIZATION. 
J. CQSTAMAGNA. M. VILLAGRAN, B. MATSUHIRO and F. CARUSO. 

1012P PREPARATION ANO STRUCTURE OF 1Cd(THIAMINEICl3 )2.2H20: A 
NEW COMPLEX OF CADMIUMUll AND VITAMIN 8,. 
J.S. CASAS, E.E. CASTELLANO, M.D. COUCE, J. SORDO, J.M•. VARELA 
and J. ZUKERMAN-SCHPECTOR. 

1013P DIMETHYL( 5·(2' PYRI DIN EM ETHYLEN )-2 ·THIO 
HYDANTOINATOJTHALLIUMUll): AN UNUSUAL CASE OF LINKAGE 
ISOMERISM. 
J.S. CASAS, E.E. CASTELLANO. N. PLA YA, A. SANCHEZ, J. SORDO, J.M. 
VARELA and J. ZUKERMAN-SCHPECTOR. 

1016P SILVERlll. PALLAOIUM(ll), PLATINUM(lll ANO PLATINUMUVI 
COMPLEXES WITH ISOOROTATE AND 2-THIOISOOROTATE LIGANDS. 
F. HUESO-URENA, M.N. MORENO-CARRETERO. M. OU/ROS- OLOZABAL, 
M.P. SANCHEZ-SANCHEZ ~nd G. ALVAREZ DE r1ENFUEGOS-LOPEZ. 

1030P EMF AND CALORIMETRIC STUDY ON H" 11.1 O·PHENANTROLINE 
AND H" /2,2' ·BIOIRIDYL SYSTEM (0.5M NaCl, 25°Cl. 
M. ORTEGA, A. PEREZ and F. BRITO. 

1031P EMF STUDY ON THE COMPLEX FORMATION OF ETHYLENE 
DIAMINE-N,N,U',N'-TETRA ACETIC ACID WITH VANADIUMIVl IN 0.5M 
NaCl MEDIUM AT 25°C. 
f, RODRIGUES. M.L. ARAUJO and c. BRITO. 
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1032P THERMOCHEMISTRY OF REACTIONS IN SOLUTIONS. 
M.L. ARAUJQ and F. BRITO. 

1033P SPECTROPHOTOMETRIC STUDY OF THE AXIAL COMPLEXES OF 
ms(p-SULFOPHENYL) PORPHINE-Co(lll) WITH PYRIDINE, 4-PICOUNE. 
IMIDAZOLE ANO OH" IN lM NaCIO. MEDIUM AT 25°C. 
C. LINARey, A. MARIN and F. BRITO. 

1039P INTERACTION OF CIPROFLOXACIN AND OFLOXACIN WITH 
POLIVALENT CATIONS. 
B. MACIASSANCHEZ, M. MARTINEZCABARGA, A. SANCHEZ NAVARRO 
and A. DOMINGUEZ-GIL HURLE. 

1042P WATER EXCHANGE REACTIONS ON (M(Ch~NH2).H20J.1· (M = 
Co(lll), Cr(lll), Rh(lll) COMPLEXES. ACTIVATION PARAMETERS AND 
MECHANISTIC IMPLICATIONS. 
G. GONZALEZ. M. MARTINEZ. A.E. MERBACH and B. MOULLET. 

1043P TEMPERATURE, pH, AND PRESSURE DEPENDENCE OF THE 
OUTER-SPHERE ELECTRON TRNSFER-REACTIONS OF 
PENT AAMMINEPHOSPHATOCOBAL T(lll) TYPE COMPLEXES. 
M. MARTINEZ and M.A. PITAROUE. 

1047P THE SYNTHESIS OF LANTHANUll/ 6-MOLYBDOMETALLATES. 
S. HOLGIN OUINONES. J.M.D. ESTRADA G. and F. ZUNO CRUZ. 

1048P PREPARATION AND CHARACTERIZATION OF TRINUCLEAR IRON(lll) 
CARBOXYLA TE COMPLEXES. 
G. LOSADA and M.A. MENQIOLA. 

1049P LEA DU II COMPLEXES WITH DIAZA AND TETRAAZA LIGANDS 
CONTAINING TRIAZOL GROUP. 
A. ARQUERO, P. SOUZA, A. MA TESANZ and ~·. FERNANDEZ. 

1050P A CALORIMETRIC STUDY OF THE Ni(lll-5'GMP AND 5'1MP 
SYSTEMS. A BASE STACKING STABILIZATION. 
L.A. HERRERO and A. TEr'?RON. 

1051P NEW OCTAMOLYBDATES CONTAINIG ORGANIC BASES 
COORDINATIVEL Y BOUND TO MOLYBDENUM. 
e...Ji!.J.!, P. MARTIN·ZARZA, J.M. ARRIETA and M.C. MUNOZ-ROCA. 

1054P CRYSTAL STRUCTURES OF As, Sb AND Bi, N,N·DIETHOXY 
DITHIOCARBAMATE COMPLEXES. 
R. GRAZIANI and U. CASELLA TO. 

10S4P REMARKS ON RELATIVE CONFORMATION OF THE 
IMINOOIACETATO-COPPER(ll) CHELATE RINGS IN COMPLEXES WITH 
N·HETEROCYCLE SECONDARY LIGANDS. 
J.M. GONZALEZ. M.E. ABARCA, I. DE LA CUEVA, A. CASTINE/RAS and J. 
NICLOS. 
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1065P(N-CARBOXYMETHYL-0, L-THREONlf\~A IOHIMIDAZOLEJCOPPERllll: 
SYNTHESIS, PROPERTIES AND CRYSTAL STRUCTURE. 
J.M. TERCERO, E. AS,::.RCA. A. MA TILLA, A. CASTINE/RAS and J. NICLOS. 

1066P COPPERllll COMPLEXES WITH 
N-CARBOXYMETHYL-D,L-THREONINE. 
J.M. TERCERO, A. MA TILLA. M.E. ABARCA, S. GONZALEZ and J. NICL'JS. 

1067P DNA-BINDING AND ANTITUMORAL STUDIES ON 
CIS-DICHLORO-PALLADIUMllll COMPLEXES WITH 
MES0-2,3-DIAMINOSUCCINIC ACID AND ITS DIETHYL ESTER. 
S. GONZALEZ GARCIA, A. MA TILLA, J.M. TERCERO and J. NICLOS. 

1068P OBSERVATION ON THE LIGATING ABILITY OF 2- AN;) 
4-METHYL-IMIDAZOLE AGAINST THE IMINOACET ATO-COPPER(llt 
COMPLEX UNIT. MOLECULAR AND CRYSTAL STRUCTURE OF THE 
•Rt:MoTE· 1sOMERIMINO-DIACET A T0(5-METH l'L-IMIDAZOLE>COPPERllll 
MONOHYDRATE. 
J. NICL<JS. M.E. ABARCA, A.G. SICILIA, J.M. GONZALEZ. A. CASTINE/RAS 
and A. BUSNOT. 

1072P DNA INTERACTION AND PRECLINICAL STUDIES OF DIFFERENT 
Ptlll) COMPOUNDS. 
G. CERVANTES, V. MORENO, F. SAMPEDRO, V. RUIZ VAN HAPEREN, M.A. 
IZQUIERDO and E.J. PETERS. 

1074P CYSTINE ANO OTHER DITHIO-MOLECULES Pdlllt AND Ptllll 
COMPOUNDS. STRUCTURE AND SPECTROSCOPIC PROPERTIES. 
G. CERVANTES, A. CAUBET. V. MORENO and E. MOL/NS. 

1078P SYNTHESIS, CHEMICAL CHARACTERIZATION AND CRYSTAL 
STRUCTURE OF A NOVEL p-IOXALAT0·0,0,0'.0'IBIS{ 
BISIOXALAT0-0,0'l·NICKELA TEllll} ANION. 
P. ROMAN. C. GUZMAN-MIRALLES and A. LUQUE. 

1079P SYNTHESIS AND X-RAY DIFFRACTION STUDY OF 
1,5-DITHIA-3, 7-DIAZA BICICL0(3.3.1 JNOl'!ANE ANO ITS N-BORANE 
ADDUCT. 
G. CADENAS-PLIFGO and A. FLORES-PARRA. 

1081P SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF 
CHLORO-BISIN-PHENYLSAUCYLIDE NEAMINA TO·O,NIMANGANESE 11111. 
L. LUACES, M. BERMEJO, J.A. GARCIA-VAZQUEZ, J. ROMERO, J. 
SANMARTIN, A. SOUSA, C.A. McAULIFFE and R.G. PRITCHARD. 

1082P SYNTHESIS AND STRUCTURE OF 1, 10-PHENANTROUNE 
BIS{2-(2-PYRROLEIMETHYLIMINOJ PHENOLATO}COBAL TUI). 
J. CASTRO, J. ROMERO, J.A. GARCIA-VAZQUEZ. A. SOUSA and A. 
CASTINE/RAS. 
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1083P ELECTROCHEMICAL SYNTHESES OF 
4.6-DIMETHYLPYAIMIDINE-2-THIOLATO COMPLEXES OF NICKEL AND 
CAOMIUM(ll)_ 
R. CASTRO, J.A. GARCIA-VAZQUEZ, J. ROMERO, A. SOUSA, R. 
PRITCHARD and C.A. McAULIFFE. 

1084P ThE SYNTHESIS OF ZINC COMPLEXES OF 
4,6-DIMETHYLPYRIMIDINE-2-THIONE BY AN ELECTROCHEMICAL METHOD. 
R. CASTRO, J.A. GARCIA-VAZQUEZ, J. ROMERC. A. SOUSA, W. Hli.LER 
and J. STRAHLE. 

1085P SYNTHESIS OF BENZOTHIAZOLE-2-THIONATC COMPLEXES OF 
Nillll. Znllli AND Cd(ll). 
R. CASTRO, J.A. GARCIA-VAZQUEZ. J. ROMERO, A. SuUSA, R. 
FRITCHARD and C.A. McAUL/FFE. 

1086P MANGANESEllll AND (1111 COMPLEXES WITH 
2-{2·112-PYRIDYLIEThYLJIMINOMETHYL} PHENOLS IR-SALAEP-H); THE 
CRYSTAL AND MOLECULAR STRUCTURE OF (Mn15·N02SALAEPl2 1. 
A. SOUSA, L. LUACES, M. BERMEJO, J.A. GARCIA-VAZQUEZ, J. ROMERO, 
C.A. McAULIFFE. R.G. PRITCHARD and Y. MUGNIER. 

1087P CAOMIUM(ll) COMPLEXES OF 
2-IMERCAPTOPHENYUIMINOMETHYLPHENOLS. 
f. LABISBAL. J. ROMERO, J.A. GARCIA-VAZQUEZ, A. SOUSA. C.A. 
McA ULIFFE. R. G. PRITCHARD. 

1088P HOMODINUCLEAR !Cu/Cu. Ni/Ni, VIV ANO Fe/Fel ANO 
HETERODINUCLEAR !Cu/Ni, Ni!V AND Fe/Nil COMPLEXES OF A NOVEL 
OXAMlDE-TYPE UGAND COORDINATING IN THE trans CONFORMATION. 
J,g__J;_~ J.P. LAURENT and G. PRADIE. 

1096P ELECTROCHEMICAL SYNTHESIS OF TINllVI COMPLEXES OF 
2 i2·MERCAPTOETHYLllMINO PHENOLS. 
f. LABISBAL, J. ROMERO. J.A. GARCIA-VAZQUEZ. U. RUSSO. A. 
C.t-STINEIRAS, M.l. DURAN and A. SOUSA. 

1099P BISMUTHlllll OIMETHYLOITHIOPHOSPHINATE: ANOTER DIMER 
FORMED THROUGH SECONDARY BONDING. THE STEREOCHEMICALL Y 
ACTIVE LONE PAIR REVISITED. 
L_H~JQJK, F. T. EDELMANN. C. SIL VESTRU and R. CEA-OLIVARES. 

1102P LIGAND DESIGN IN PALLADIUM AMIDES SYNTHESIS. 
JV. CUEVAS VICARIO, ~RCIA-HERBOSA and A. MUNOZ 
SANTAMARIA. 

1107P LANlHANIOE PICRATE COMPLEX WITH 
~IE XAME HiYL ·PHORPHOftOAMIDE !HMPA). 
A.G. Sil \'A. G. VICENHNI, J. ZUKERMAN SCHPECTOR and E.E. 
CA.STlllANO. 
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1108P SPECTROSCOPIC AND THERMOANAL YTICAL STUDIES OF THE 
TETRAKISIBENZYL-T-BUTYL SULFOXIDEIEUROPIUMlllll PICRATE. 
W.C. MELO, L.B. ZINNER, J.R. MATOS, K. ZINNER, P.C. /SOLAN/, M. ZAIN 
and G. VICENT/NI. 

1109P CRYSTAL AND MOLECULAR STRUCTURE OF THE SCHIFF BASE 
COMPLEX N,N' -3,4- TOLUENEBISCSALICYLIDENEIMINATOl NICKELi iil. 
R. HERNANDEZ-MOLINA, A. MEDEROS, S. DOMINGUEZ, P. NUNEZ, P. GIL/, 
G. GERMAIN and T. DEBAERDEMAEKER. 

11 lOP POLYMER SPECIES IN AO~EOUS SOLUTIONS OF 
PARA-PHENYLENEDIAMINE-N,N,N' ,N' - TETRAACETIC ACID IN THE 
PRESENC~ OF COPPEP.!lll. 
A. MEDEROS. S. DOMINGUEZ, C.A. GONZALEZ and F. BRITO. 

1111 P A WAY FOR STUDYING STRONG COMPLEXES OF Fe3 
• WITH 

AMINOPOLYCARBOXYLIC LIGANDS. STUDY OF THE COMPLEXES FORMED 
BY 3,4-TOLUENEDIAMINE-N.N.N' ,N' - TEl RAACET ATE WITH Fe3 • AND 
Cu2 

• 111-4 AQUEOUS SOLUTION. 
J. SANCHIZ. F. BRITO, A. MEDEROS and S. DOMINGUEZ. 

1112P STRUCTURE OF DIZINCllll-3,4-TOLUENEDIAMINETETRAACETATE. 
IZni3.4-TDTAl ZnCH 20l~J.2H20. 
M HERNANDEZ PADILLA. S. DOMINGUEZ, A. MEDEROS and J.M. 
ARRIETA. 

1114P CHLORIDE vs WATER IN THE COORDINATION SPHERE OF TINllVI. 
THE CRYSTAL STRUCTURE OF THE SAi r IHTHiaminl1SnMe2Cl3 .H20JCI. 
M•.D. COUCE, J.M•. VARELA, A. CASTINE/RAS, J.S. CASAS and J 
SOR DO. 

1116P DIMETHYLTIN COMPLEXES OF VITAMIN B,. THE CRYSTAi. 
STRUCTURE OF (SnMe21P-Hll CN03).2H 20 IP = PYRIDIXOU . 
.J..M•. VARELA, M•.D. COUCE, E.E. CASTELLANO, J. 
ZUKERMAN-SCHPECTOR, J.S. CASAS and J. SORDO. 

1125P BIS1MORPHOLINE-l ·CAP.BOTHIOATOI OF CADMIUM!lll. 
S., GARCIA-FONTAN, P. RODRIGUEZ, J.S. CASAS, A. SAfvCHEZ and J. 
SORDO. 

1126P THIOSEMICARBAZONE COMPLEXES ')F ZINCllll. CADMIUMllll AND 
MERCURYOll. 
E. BERMEJO, A. CASTINE/RAS, !J.. DOMINGUEZ and c:· 
MAICHLE-MOSSMER. 

1128P DIORGANOTIN!IVI DIHALIDE COMPLEXES WITH AZOLES. 
M•.o. COUCE, P. Al VAREZ-800, E. FREIJANES, A. SANCHEZ GONZAl EZ. 
J.S. CASAS and J. SORDO. 



1129P COPPER. SILVER AND GOLD(I) COMPLEXES WITH 
BIS(2-DIPHENYL PHOSPHINOETHYL) PHENYLPHOSPHlNE_ 
M. RODRIGUEZ BEIRO, ME GARCIA. O.M. NI DHUBHGHAILL, R.E. SUE 
and P_J. SADLER. 

2. ORGANOMETALLIC CHEMISTRY ANO CATALYSIS 

2002P COMr/\RATIVE STUDIES ON THE REACTIVITY OF CYCLIC AND 
ACYCLIC PEN fADIENYL CHLORIDE BISITRIPHENYLPHOSPHINE~ 

RUTHENIUM COMPLEXES TOWARDS DIPHENYLPHOSPHINE. 
M.A. PAZ-SANDOVAL, 0. PEREZ-CAMACHO, R. TORRES LUBIAN and R-D. 
ERNST. 

2004P COPPER-CATALYZED CYCLOHEXANE OXIDATION WITH 
HYDROGEN PEROXIDE AT ROOM TEMPERATURE. 
U- SCHUCHARDT and R. PEREIRA 

2005P NEW OXIOE-SUPORTED ZIEGLER CATALYSTS. 
u_ SCHUCHARDT, s. JERiCO, I. JOEKES and w. KAMINSKY. 

2015P DEGRADATION OF TRIBUTYLTIN CHLORIDE (TBTl IN WATER t3Y 
EITHER ACTIVE CHLORINE OR HYDROGEN PEROXIDE. 
J.A. NA VIO and C. CERILLOS. 

2018P ALKYNYL-VINYLIDENE COUPLING AS VERSATILE ROUTE TO 
ENYNYL AND DIENYNYL Ru(ll) COMPLEXES. 
C. BIANCHINI, M. PERU-:ZINI, A. PASTOR, A. ROMEROSA and F. 
ZANQBINI. 

2022P COORDINATION OF DIOXYGEN AT A DIHYDROGEN-BINDING SITE: 
CRYSTAL STRUCTURE OF IRuH(q 2-02lldippel 2ilBPh,J !dippe ~ 
1,2-BISIOliSOPROPYLPHOSPHINOIETHANE). 
M. JIMENEZ TENORIO. M.C. PUERTA and P. VALERGA. 

2023P THE SYSTHESIS OF trans-IMolN 2l 2ldippel 2 i ldippe ~ 
1,2-BISIOllSOPROPYLPHOSPHINOIETHANEI AND ITS PROTONATION, 
CRYSTAL S'!'RUCTURES OF IMoF(NNH 2 lldoppe) 2 JIBF,J AND 
trans-I MoCl2ldippel 2 I[ BF ,J. 
t".P.S. VALERGA. 

2024P HALF-SANDWICH HALIDE, ALKYL, HYDRIDE. AND OTHER 
DERIVATIVES OF IRON CONTAINING THE BULKY DIPHOSPHINE 
1,2-BISIOllSOPROPYLPHOSPHINOIETHANE ldippel. 
M. JIMENEZ TENORIO, M.C. PUERTA and P. VALERGA. 

2028P MOQELS FOR HOS: REACTIONS OF DIBENZOTHIOPHENE AND 
DIBENZOTHIOPHENE SULPHON~ WITH LOW VALENT PLATINUM MCT ALS . 
.,LJ.,..J;MfJQA and P.M. MAITLIS. 

2045P SYNTHESIS OF TETRANUCLEAR THIOLA TEBRIDGED Fe1Au 
CLUSTERS. 
LQffJJ...-4.QQ F. NERNANDEZ, 0. ROSSELL, M. SECO and X. SOLANS . 
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2055P SUPPORTED AND UNSUPPORTED MET AL COMPLEXES OF 
BENZOYL THIOUREAS. 
D. CAUZZI, M. COSTA. G. MARZO!..INI, G. PREDIERt, LTIR!P!£CH10 and 
M. TIRIPICCHIO CAMELL/NI. 

2461P LITHIATED FLUORENYL ANION COORDll'.ATED TO rwo [Cp·M1· 
GROUPS. iCp' = C,.Me.; M = Fe. Aul. INUSUAL QUENCHING Of 
ELECTRO?HILIC ADDITIONS AND X-ARY CRYSTAL STRUCTURE OF 

I ICp ·Aul "·fl',fl' ·C, 3H9Li HOSO,CF 31, 
M. OTERO. E. ROMAN, J.M. MANRIQUEZ and 0. ~'\i/TTXE. 

2070P METAL VAPOUR SYSTHESIS OF FLUOHENE TRANSITION METAL 

COMPLEXES. 
F.G.N. CLOKE, A.R. DIAS and J.L. FERREIRA DA SIL VA. 

2075P DIOXOMOL YBDENUMIVll HALIDES AS OXOTRAN~f'ER 

CATALYSTS. 
F.J. ARNAIZ, R. AGUADO and J.M. MARTINEZ DE ILARvU'rA. 

2097P ORGANOLEAD DERIVATl'JES OF COORDINATIVELY SATURATED 
PLA TINUM(lll OLEFIN COMPLEXES. 
V. G. ALBANO, C. CASTELLARI, ~ _ PANUNLI, F RUffO and A 
SANCHEZ-GONZALEZ. 

2098P RHODIUM AND IRIDIUM COMPLEXES WITH a DllMINES 
M. BIKRANI. M.L. FIDALGO and M.A. GARRALDA. 

2100P AN NMR STUDY OF THE DISPROPORTIONATIOI'. 01' OkGANOLE:AD 
DIORGANODll HIO PHOSPHINATES. 
C. Sil. VESTRU, A. SIL VES TRU. R. CEA OLIVARES aniJ I HAIDUC 

2101P INORGANIC CHELATE RINGS CGNTA1r~tr~G Tll'l. PHOSPHOROUS. 
NITACJGEN AND OXYGEN/SULFUR. SYNTHE:SIS AND STRU1...TURE 
R. CEA-OUVARES, C. SIL VES1RU. I. 'IAIOUC and M. GIELEN. 

2105P CO, LASER INDUCED PHOTQDECUMPOSI llON OF THIOPHENE:. 
2-METHYL - AND 3-METH'fl-T HIOPHENE IN rt-lE PRESENCE OF CHROMIUM 

HE XACARBONYL. 
ti. SALGEIRO and A.M BARRIO/ A. 

2113P SYrHHESIS OF FUr~CTl()r.Jl.l PHCISPtlUl 'fl Ar~1or.s. /..N ACU:SS 
TO THE 3·ETH0Xf CARB01.YL DERIVA Tl'./E 

8. Df:.SCHAMP5, ~.JSPIN0'5A ar.cJ F. 1\.1A 11/E.' 

211 BP c iCLOMET All A nor. Rt Ar~ rn1r.s \Jf hJlli (J;J (JMl I All A ff lJ 
COMPLEXES OF ru• DIMF THYL ft:f ~u r·n rAf TltYl llYDRA/Or.f WI HI 

D!?HOSPHINES 
.J .. L£f3NAND[.Z, JM ()H(lrJUflkA, M /{)/'// fiJIUU':>, Ml f'IHlmA 

J.M. VILA and M. GA YO.SO 



2119P CYCi.OMET ALLA TED COMPOUNDS OF Pdtlll WITH DllMINE 
LIGANDS. 
M. LOPEZ TORRES, J.M. ORT/GUE/RA, A. FERNANDEZ. M. T. PEREIRA, J.M. 
VILA and M. GAYOSO. 

2120P PALLADIUM!lll CYCLOMET ALLA TED COMPOUNDS VIA OXIDATIVE 
ADDITION REACTIC!\IS. 
A. FERNANDEZ. J.M. ORrtGUEIRA, M. LOPEZ TORRES, M. T. PEREIRA, J.M. 
VILA and M. GAYOSO. 

2121P MIXED Ph2PCH2PPh2 (dppml AND Ph2PC( = CH;:lPPh2 (vdppl 
DICARBONYL COMPLEXES OF GROUP VI METALS. HYDRIDE FORMATION 
AND MICHAEL ADDITIONS TO THE VINYLIDENE DOUBLE BOND. 
J.M. VILA, 8.L. SHAW and X.l.R. FONTAINE. 

2122P REARRANGEMENT OFA CYCLOMETALLATED Pd( Ill COMPOUND IN 
SOLUTION. 
J.J. FERNANDEZ, A. CASTINE/RAS, M. T. PEREIRA, J.M. VILA and M. 
GAYOSO. 

2123P CYCLOMETALLATION. THE CRYSTAL AND MCLECULAR 
STRUCTURE OF THE DINUCLEAR CYCLOMET ALLA 1 W COMPOUND 
l{Pd[2.3,4-(Me0l3C8HCIHI = NCy)(CllMµ-Ph2PC( = CH21PPh2 } I. 
J.J. FERNANDEZ, A. FERNANDEZ, J.M. VILA, M. GAYOSO, N.A. BAILEY 
and H. ADAMS. 

2131P WATER-SOLUBLE ORGANOMETALLIC COMPLEXES OF TUNGSTEN 
AND RUTHENIUM. SYNTHESIS, CHARACTERIZATION AND PRELIMINARY 
STUDIES IN THE HYDROGENATION OF OLEFINS IN A BIPHASIC SYSTEM. 
A. ANDRIOLLO, A. BOLIVAR, P. BAR/CELLI, M. DOMINGUEZ, F. LOPEZ L. 
and D. f. PAEZ. 

2136P REACTIONS OF [0s3ICOl, 0(MeCNl 2) WITH ORTO SUBSTITUTFD 
DERIVATIVES OF PYRROLE. 
l. HERNANDEZ. A. ARCE, Y. DE SANCTIS and A. DEEMING. 

2137P NEW CARBONYL HYDRIDE CLUSTER DERIVATIVES OF 
DIPYR!DYLALKANE LIGANDS. 
H. Gil, N. DELGADO, l. HERNANDEZ, l. D'QRNELAS. M. CANESTRARI, H. 
KRENTZ/EN and Y. DE SANCTIS. 

2148P HOMOGENEOUS CATALYTIC HYDROGENATION OF KETONES BY 
RHODIUM COMPLEXES. 
P. ESP/NET, M.l. CAMARA, J. CASARES and M.M. PEREZ MANRIQUE. 

2149P DINUCLEAR ORTHOPALLADATED DERIVATIVES WITH MIXED 
BRIDGES: UNUSUAL cis- STRUCTURE. 
J. BUEY and P. ESP/NET. 

2150P CARBONYL MOLYBDENUM!Ol AND ·(Ill COMPLEXES WITH 
PH"':NYLBIS(2-PYRIDYU PHOSPHINE. 
P. ESP/NET, P. GOMEZ·ELIPE and F. VILLAFANE. 
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2151P DINAMIC BEHAVIOUR IN PALLADIUM COMPLEXES WITH 
PHENYLBIS12-PYRIDYLl PHOSPHINESULPHIDE AND 
TRISl2-PYRIDYUPHOSPHINESULPHIDE. 
J.A. CASARES and P. ESP/NET. 

2152P SYNTHESIS AND CRYSTAL STRUCTURE OF 
DICHLORODIPHENYLBISIPYRAZOLEJTIN(IV). 
F.J. GARCIA BARROS, E.E. CASTELLANO, J. ZUKERMAN-SCHPECTOR, A. 
SANCHEZ GONZALEZ, J.S. CASAS and J. SORDO. 

2153P SYNTHESIS AND CRYSTAL STRUCTURE OF 
TRICHLOROPHENYLBISIPIRAZOLElTINllVl. 
F.J. GARCIA BARROS. E.E. CASTELLANO, J. ZUKERMAN-SCHPECTOR, A. 
SANCHEZ GONZALEZ, J.S. CASAS a11d J. SORDO. 

2154P SYNTHESIS AND CRYSTAL STRUCTURE OF 
DIBROMODIF:THYLBIS!213HHMIDAZOLINE THIONEJTINllVI. 
G. VALLE, F.J. GARCIA BARROS, A. SANCHEZ GONZALEZ, J.S. CASAS 
and J. SORDO. 

2156P PROTODEMEl ALA TION REACTIONS OF DIPHENYL THALLIUMillll 
COMPOUNDS WITH DICYCLOHEXYLDITHIOPHOSPHINIC ACID. II. 
CRYSTAL STRUCTURE OF TRIS(DICYCLOHEXYL 
DITHIOPHOSPHINATOlTHALLIUMlllllCHLOROFORM SOL VATE. 
J.S. CASAS, A. CASTINE/RAS, A. SANCHEZ, J. SORDO and E.M. 
VAZQUEZ-LOPEZ. 

2157P DIPHENYL(DICYCLOHEXYLDITHIOPHOSPHINATOITHALLIUM(llll: 
SYNTHESIS, CRYSTAL STRUCTURE AND SPECTRAL BEHAVIOUR. 
J.S. CASAS, E.E. CASTELLANO, A. SANCHEZ. J. SORDO, E.M. 
VAZQUEZ-LOPEZ and J. ZUKERMAN-SCHPECTOR. 

21 SSP PROTODEMETALATION REACTIONS OF DIPhENYL THALLIUM(llll 
COMP0 1JNDS WITH DICYCLOHEXYLOITHIOPHOSPHINIC ACID I. CRYSTAL 
STRUCTURE OF PHENYL!BIS 
IDICYCLOHEXYLDITHIOPHOSPHINA TO JTHALLIUM(lll). 
J.S. CASAS, E.E. CASTELLANO, A. SANCHEZ, J SOF?DO, E.M. 
VAZQUEZ-LOPEZ and J. ZUKERMAN-SCHPECTOR. 

2173P TITANIUM µ 1-ALKYUOYNES. 
R. ANDRES, M. GALAJOVand M. MENA. 

2174P CARBONYL INSERTIONS INTO tl!ETAL-NITROGEN BONDS OF 
GROUP 4 DIALKYLAMIDO COMPLEXES. 
M. GALAJOV, A. MARTIN M. MENA, F. PALACIOS, C. YELAMOS and P.R. 
RAITHBY. 

2180P REACTIVITY OF TERTIARY SILANES AND STANNANES WITH AN 
EDGE-BRIDGED TRIRUTHENIUM CAR[JQNYL CLUSTER COMPLfX. 
J.A. CABEZA, &L.f.RMIC..Q A. LLAMA7ARES and V. RIERA. 
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2185P DIFFERENT COORDINATION MODES OF OMIT LIGAND IN GOLD(I) 
CHEMISTRY. 
E. CERRADA. P.G. JONES, A. LAGUNA. M. LAGUNA and R. TERROBA. 

2186P TRIGONAL AND TETRAHEDRAL SILVERlll COMPLEXES WITH 
DIFFERENT BIDEl'\TATE OR TRIDENTATE PHOSPHINE LIGANDS. 
0. CRESPO, M.C. Gl~ENO. P.G. JONES. A. LAGUNA. C. SARROCA and 
M.D. VILLACAMPA. 

2187P DINUCLEAR ASYMMETRICAL BRIDGED GOLDlll AND GOLD(lll 
COMPLEXES. 
M. BARDAJI, M.C. GIMENO, P.G. JONES, A. LAGUNA and M. LAGUNA. 

2195P ORTHO MET ALA TION REACTIONS IN DIRHODIUM(lll COMPOUNDS. 
FURTHER EVIDENCE OF AN EQUILIBRIUM PROCESS INVOLVING 
MET ALA TION-DEMET ALATION REACTIONS OF A P(o-CIC,H,1Ph2 LIGAND. 
A PRELlr..11NARY KINETIC STUDY. 
A. GARCIA-BERNABE, P. LAHUERTA, E. PERIS, M.A. UBEDA. S. 
GARCIA-GRANDA, P. PERTIERRA. M. MARTINEZ and G. GONZALEZ. 

2201 P THE SYNTHESIS AND R':ACTIVITY OF THE BINUCLEAR RUTHENIUM 
COMPLEX (Ru 2 (p-PPh21 (µ-OH)i(p-cymenel)PF, \'v'ITH VARIOUS POTENTIAL 
PROTON DONORS. 
J. CABEZA. F. MULLA and V. RIERA. 

2202P HYDROFORMILATION OF N-ALL YLSUBSTRA TES BY RHODIUM 
CATALYSTS. 
A. BERTRAN and J.C. BA YON. 

2203P ENANTIOSELECTIVE HYDROFORMYL A TION CATALYSTS WITH 
CHIRAL THIOLATO RHODIUM COMPLEXES. 
J.A. PINILLA and J.C. BA YON. 

2204P REACTIONS OF P-KETOSULPHOXIDES WITH Pd(OAcl 2 • 

A.I. BARCENA. M.J. CAMAZON, J.L. GARCIA-RUANO, J.R. MASAGUER, 
C. NAVARRO-RANNlf.IGER and J.H. HODRIGUEZ. 

2511P P-C BOND ACTIVATION IN A TETRANUCLEAR IRIDIUM CLUSTER: 
SYNTHESIS AND X-RAY MOLECULAR STRUCTURE OF Ir ,ICOl,117' -Phl1µ,-173

-

PhPCIHICPhllµ·PPh2l. 
R.M.S. PEREIRA. D.M. VARGAS, F. GREPIONE and D. Bf:AGA 

3. SOLID STATE CHEMISTRY ANO INORGANIC M.UERIALS 

3006P DETERMINATION OF POLYMERIC SULFUR ST ABILITY BY DSC. 
J.M. JIMFNEZ·M~ M. DEL MAZO, C. RIAL and F. TEMPRANO. 

3017P SURFACE CHARACTERIZATION AND HYDROGENATION 
PROPERTIES OF SEVERAL POTASSIUM-DOPED NICKEL/a-ALUMINA 
CATALYSTS. 
F. MEDINA, P. SALAGRE, J.:.L.SUEIRAS. and J.l.G. FIERRO. 
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3020P CRY ST AL FIELD EFFECTS ON THE MAGNETIC SUSCEPTIBILITY OF 
RARE EARTH cPr, Ndl MIXED OXIDES 
C. CASCALES, P. PORCHER. I. RASINES and R. SAEZ-PUCHE:. 

3021P SIMPLE AND MULTICOMPONENT IRON OXIDES GENERATION BY 
THE PYROSOL METHOD. 
M. VALLET-REGI. M. V. CABANAS and J.M GONZALEZ-CALBET. 

3026P ST A TISTICAL MODEL FOR HYDROGEN SOLUTION IN TiCz (z = 

0.261 OF HCP iHEXAGONAL CLOSE PACKED) STRUCTURE. 
M. C. MONTEIRO DIAS and N. SHOHOJI. 

3034P SPECTROSCOPIC STUDIES ON FRAGMENTS OF AMPHORAE 
RECOVERED IN THE SICILIAN AREA. 
E. RIVAROLA. G. RUISI, 1.0. DONA TO and P. MIGL/ARDD. 

3035P INFRARED CHARACTERIZATION OF ZIRCONIA-SUPPORTEDGROUP 
6 MET AL CARBONYLS. 
M. PENARROYA MENTRUIT. C. OTERO AREAi./ and E. ESCALONA 
PLATERO. 

3036P FORM A nor-; AND CHARACTERIZATION OF ALKOXY-DERIVED 
SPINELS. 
G. MAS CARBONELL, G. TURNES PALOMINO. C. OTERO AREAN and J.B. 
PARRA SOTO. 

3057P STRUCTURAL AND THERMAL STUDY OF NEW PRESEOOYMIUM 
SELENITES. 
M. DE PEDRO, A. CASTRO an<J J.C. TROMBE. 

3058P TEMPERATURE EVOLUTION OF STRUCTURE OF DOPED 
AURIVILLIU5 OX!DES. 
A. CASTRO, P. MILLAN, A. RAMIREZ dnd J.B. TORRANCE. 

3069P AN ATH.MP OF COf'PER SUBSTITUTION BY MAGNESIUM ON 

La"CuO. 
M.D. CARVAUjQ and F.M. COSTA. 

3076P SYNTHESIS. SOLID STA TE PROPERTIES AND CAYS fAL 
STRUCTURE OF THE B!Sl3·AZA· 
1.5-PENTAMETHYLENEDIAMONIUMIDISOOIUM 
DIPHOSPHOPEN T AMOL YtlDATEIVll PENT AHYDRA TE. 
P. ROMAN. A. ARANZABE. ~ 1J.!QJl.f. and M. MARTINEZ-RIPOLL. 

3077P svr.; fHcSIS M.D CRYSTAL STHUC ruRE: OF THE 
ISOPOLYVAtJADATEIV;, !!CH,;,cr.H,). [~(V.~0 •• 1. 
P. ROMAN, A. SAN JOSE, A. WOVE. L.fil/..[IERRE/10RRILLA an.1 IA. 
MA RT !NE Z-RIPOL l. 



3089P CYCLIC VOLTAMMETRY STUDY OF HEXACYANOFERRATE 
COMPLEX IMMOBILIZED ON SILICA GEL SURFACE CHEMICALLY MODIFIED 
WITH PYRIDINIUM ION. 
LLL. PRADO and Y. GUSH/KEM. 

3090P CYCLIC VOLT AMETRY STUDIES OF COPPER ANO N:CKEL 
HEXACYANOFERRATE IMMOBILIZED ON TITANIUM II VI OXIDE COATED ON 
SILICA GEL SURFACE. 
Y. GU":HIKEM and L. T. KUBOTA. 

3093P SYNTiiESIS, CHARACTERIZA TIOf.j AND OfEMISOPTION INVOLVING 
MERCAPTO AND OXIDIZED MERCAPTO SILICA. 
C. AIROLDI and A.R. CESTARI. 

3104P THERMAL EVOLUTION OF 1Zr.Til02 GELS SYNTHESIZED AT 
DIFFERENT BASIC pH. 
J.A. NA VIO, M. MACIAS, P.J. SANCHEZ-SOTO and P. PICHA T. 

311 SP MICROSTRUCTURAL CHARACTERIZATION OF A 7075 ALUMINIUM 
AUOY BY TRANSMISION ELECTRON MICROSCOPY. 
M.P. VILLAR, J.M. GERALD/A. J.M. BADIA PEREZ and R. GARCIA. 

3117P COMBUSTION SYNTHESIS AND CHARACTERIZATION OF M-TYPE 
BARIUM HEXAFfRRITES. 
S. CASTRO. M. GAYOSO, C. RODRIGUEZ. J. M 1'lA, J. RIVAS and J.M. 
GRENECHE. 

3132P X·RAY PHOTOELECTRON SPECTROSCOPY OF UTHIUM 
COMPOUNDS. 
G. GONZALEZ and H. BINDER. 

3134P NEW MOLECULAR MATERIALS BASED ON C...,. 
A. PENICAUD and A. PEREZ BENITEZ. 

3135P EFFECTS OF THE PROCESSING TECHNIQUES ON THE STRUCTURE 
AND MECHANICAL PROPERTIES OF MET All!C GLASSES. 
A.R. PIERNA. A. LORENZO, F. FERNANDEZ, J.C. PRIETO, J. URMENETA 
and M.L. ESCUDERO. 

3167P n·n INTERACTIONS IN COMPLEXES OF Ttlf. 
BISll .2-DITHIOOXALA TO-S.S'IMET ALLA TEllll ANION CONTAINING 
PLANAR CATIONS. 
P. ROMAN, J.I. BE/TIA and A. LUQUE. 

3168P ELECTROCHEMICAL STUDIES OF IRON PHTALOCYANINE 
IMMOBILIZED ON TIT ANIUMllV 1 OXIDE COA TEO ONTO SILICA GF.L 
SURFACE. 
l.L...!SJJDfllA, Y. GUSHlf\P~. J. PEREZ ltnd A.A. TANAKA. 

3176P SYNTHESIS 0!= ZINC FERRITE FROM GOETHITE lf~GIJSTqlAI RED 
MUDS. 
M. ROMERO, P. CALLEJAS and -LM!... ..... BJffC.QN 
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Tuesday, September 14 

09.30-10.30 PLENARY LECTURE University Auditorium 

1052C HOMO AND HETEROMETAL!..IC CUBANE-TYPE 
IRON-SULFUR CLUSTERS: STRUCTURE AND RE.4CTIVITY 
IN RELATION TO BIOLOGY AND CHEMISTRY. 
J.J.G. MOURA. 

Chairman: R. Delgado 

10.30-11.00 Coffee Break 

11.00-13.15 SESSION LECTURES 

1. COORDINATION AND BIOINORGANIC CHEMISTRY 

Chairman: .1. Pedrosa de Jesus 

13785 STUDY OF THE REACTIVITY OF SOME 
RUTHENIUMUll AND (1111 COMPLEXES CONTAINING 
TRIPHENYLPHOSPHINE AND MULTIDENTATED LIGANDS. 
L. RUIZ AZUARA. 

11795 STRUCTURAL INFORMATION FROM 119Sn 
MOSSBAUER SPECTROSCOPY. 
D. TUDELA. 

1171S METALS AND NUCLEOBASES: COORDINATION 
CHEMISTRY AND BIOLOGICAL liELEVANCE. 
8. LIPPERT. 

2. ORGANOMETALLIC CHEMISTRY AND CATALYSIS 

Chairman: G. Suss-Fink 

2286S NEW FRONTIERS IN BOND ACTIVATION BY 
ELECTRON-RICH MET AL COMPLEXES. 
D. MILSTEIN. 

2071S PLATINUN CATALYZto OXIDATIONS WITH 
HYDROGEN PEROXIDE: THE BAEYER-VILLIGEA OXIDATION 
OF KETONES. 
G. STRUKUL. 

2381 S SOME OF THE CHEM13TRY OF PHOSPHIOO 
BRIDGED CARBONYL CLUSTERS. 
M.D. VARGAS. 
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3. Souo STA':'E CHEMISTRY ANO INORGANIC MATERIALS 

Chairman: A. Caneiru 

3497S APPLICATIONS OF SOLID STATE NEUTRON 
POWDER DIFFRACTION. 
J. PANNETIER. 

3480S PHASE FORMATION AND CURRENT TRANSPORT It.I 
HIGH Tc SUPERCONDUCTORS. 
R. FLUKIGER. 

3278S DESIGN AND SYNTHESIS OF NEW INORGANIC 
SOLIDS: APPLICATIONS TO THE TAILORING OF SPECIFIC 
PROPERTIES. 
R.E. CARBONIO. 

14 00-16.30 lunch 

16.30-18.00 SESSION LECTURES 

1. C:>OROINA TION ANO BIOINORGANIC CHEMiSTRY 

Chairman: F.A. Devillanova 

10145 PHOTOCHEMICAL MOLE CUI AR DEVICES BASED ON 
TRANSITION METAL COMPLEXES. 
V. BALZANI. 

1010S CHARACTERIZATION AND SOME 
ELECTROCAT AL YTIC PROPERTIES OF COMPLEXES WITH 
AZA-MACROCYCLE LIGANDS. 
J. COSTAMAGNA. J. CANALES, J. VARGAS and G. 
FERRAUDI. 

2. 0RCANOMETALLIC CHEMISTRY ANO CATALYSIS 

Chatrman: A. Otero 

2094S ORGANOMETALLIC CHEMISTRY OF LANTHANIOES 
AND SOME IMPLICATIONS IN DIOLEFINE 
POLYMERIZATION. 
P. BIAGINI, G. LUGLI and P. ANDREUSSI. 

22645 BINUCLEAR ORGANOMET Al.UC DERIVATIVES: 
SYNTHESIS ANO REACTIVIW. 
V. RIERA. 

3. SOLID STATE CHEMISTRY Mm INORGANIC MATERIALS 

Chatrman: J. Pannet1er 
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3249S CRYSTAL '..HEMISTRY IN THE NINETIES: FACTS. 
FEATURES & PROSPECTIVES. 
M.0. FIGUEIREDO. 

3175S GLASSES AMO GLASS-CERAMICS CONSIDERED AS 
BIOMA TERIALS. 
J.M. RINCON. 

11 .00-19 .00 POSTERS SESSION 

Chairman: J.S. Casas 

1. COOROINA TION AND BIOINORGANIC CHEMISTRY 

Hall D 

1044P C.T.-COMPLEXES OF 1,4,7-TRITHIACYCLONONANE ((9JaneS3 l 
WITH OllODINE. 
F. CRISTIAN/, F. OEVILLANOVA. F. /SAIA, V. LIPPOLIS, G. VERANI and F. 
DE MARTIN. 

1133P OXYGEN AND SULFUR TRIPOD MOLECULES. A THEORETICAL 
STUDY. 
R. SALCEDO, R. VILAR and J. GOMEZ-LARA. 

1141P N-METHYL·2,2'-BllMIOAZOLE COMPLEXES OF ORGANOTINUV) 
DIHALIDES. 
M•.D. COUCE. P. AL VAREZ-800, E. FREIJANES. J.S. CASAS and J. 
SORDO. 

1142P OIORGANOTINUVI CO"-:PLEXES OF BISITHIOSEMICARBAZONESI. 
M.C. PEREZ, M. V. CASTANO. A. SANCHEZ. J.S. CASAS and J. SORDO. 

'i 143P SYNTHESIS ANS STRUCTURAL STUDY OF DIMETHYL- AND 
DIPHENYL(2,6·DIACETYIPYRIDINE-BIS-THIOSEMICARBAZONATOITINUVI. 
CRYSTAL STRUCTURE OF !SnPh2C11H13N7S2).2DMF. 
J.S. CASAS, A. CASTINE/RAS, C. MAICHLE-M1SSMFR, M.C. RODRIGUEZ· 
ARGUELLES. A. SANCHEZ. J. SORDQ and A. VAZOUEZ-LD."EZ. 

1144P SYNTHESIS OF 12-THIAZOLIN·2-YLIHYDRAZ11-.,c HYDROCHLORIDE 
AND COORDlr~ATION BEHAVIOUR TOWARDS DIVALENT TRANSITION 
METAL IONS. 
A. BERNAL TE, M.A. DIAZ, F.J. G. BARROS. F . .J. HIGES. A.M. PIZARRO and 
C. VALENZUELA. 

1145P POTENTIOMETAIC STUDY OF THE COORDINATION OF DIVALENT 
TRANSITION-METAL IONS TO 
2-IBENZYLAMIN0)-2·DEOXY·D·GLYCEAO·L·GLUCO-HEPTONIC ACID. 
M.A. DIAZOIEZ. F.J. GARCll-4 BARROStmdC. VALENZUELA CALAHORRO. 

1146P INVESTIGATION OF MERCURY(ll) COMPLEX EQUILIBRIA WITH 
FOUR SUGAR a·AMINO ACIDS. THE EFFECT OF THE ANION. 
A._BERNAL TE GARCIA. M.A. DIAZ DIEZ, F.J. GARCIA BARROS and C. 
VALENZUELA CALAHORRO. 
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1147P DICHLORODIOXOMOL YBOENUMtvll COMPOUNDS FROM AQUEOUS 
MEDIA. CRYSTAL AND MOLECl'.LAR STRUCTURE OF 
[Mo0 2(H2012Hdiglymel 2 • 

F.J. ARNAIZ, R. AGUADO, J_ SANZ-APARICiO and M. MARTINEZ-RIPOLL. 

1155P THE CRYST Al STRUCTURE OF TETRAETHYLAMMONIUM 
TRICHLORODIPHENYL ST ANNA TEllVI. 
E. GARQA MARTINEZ. A. SANCHEZ GONZALEZ, A. CASTINE/RAS, J.S. 
CASAS and J. SORDO. 

1162P LANTHANIDE COMPLEXES OF A 15-MEMBEE.:D NJO: 
MACROCYCLE LIGAND. 
R. BASTIDA, A. DE BLAS, A. MACIAS, R. RIAL, A. RODRIGUEZ and T. 

RODRIGUEZ. 

1163P COMPLEXES OF Mn(lll) WITH SCHIFF BASES DERIVED FROM 
IMIDAZOL-CARBOXALDEHIDE. 
M.R. BERMEJO, A. GARCIA DEIBE, L. LUACES, M. REY, J. SANMARTIN, 
A. SOUSA and C.A. McAULIFFE. 

1164P SYNTHESIS AND CHARACTERIZATION OF (MnllCIO,.nH;O 

COMPLEXES. 
M.R. BERMEjO, A. GARCIA DEIBE, E. GOMEZ FORNEAS, M. REY, J. 
SANMARTIN, A. SOUSA and C.A. McAULIFFE. 

1165P SYNTHESIS AND STRUCTURAL CHARACTERIZATION OF NEW 
Mnlllll COMPLEXES WiTH SYMMETRICAL SCHIFF BASES. 
M.R. BERMEJO, A. GARCIA DEIBE, L. LUACES, M. REY, J. SANMARTIN. 
A. SOUSA and C.A. McAULIFFE. 

1166P SYNTHESIS AND CHARACTERIZATION OF HOMO AND 
liEl t.rivBINUCLEAR PIRAZOLA TE- BRIDGED COMPLEXES. 
B. FERNANDEZ. M.1_ FERNANDEZ, E. GOMEZ FORNEAS, M.R. BERMEJO 

and J.P. COSTES. 

1169P SYNTHESIS, REACTIVITY AND MAGNETIC PROPERTIES OF NEW 
IMn201RC001Y · CORE. 
8. AL BELA, M!... CORBEi LA and J. RIBAS. 

1177P AN ab initio STUDY OF THE SILVER·SILVER INTERACTION IN A 
DIMER COMPLEX WITH A TRIAZOLE PYRIMIDINE DERIVATIVE. 
M.A. ROMERO MOLINA, J.M. SALASPEREGRIN, ,\f.P. SANCHEZ SANCl-lf",0 
A. RAHMANI, M. QUIROS OLOZABAL and J. MOLINA MOLINA. 

1178P 5-llJIETHYL. 7-HYDROXY· 1.2.4-TRIAZOLOl 1.5·al PYRlr.~ iOINE A 
VERSATILE LIGAND REACTIVI rv TOWARDS A(;(I) 
J. RODRIGUEZ NA VARRO, M.A. ROMERO MOLINA, .LM_SALAS PER[(jHIN, 
M. QUIROS OL OZA BAL, M.N. MORENO CARRETERO and F. HUESO URENA. 
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1189P COPPERlll AND GOLDlll COMPLEXES WITH DIBASIC NITROGEN 
AND PHOSPHORUS LIGANDS. 
R. TURPIN. A.M. LARSON.'VEUR. P. FERTf. G. BERNARD/NELLI and P. 
CAST AN. 

1190P NEW v-BONDED TCNO NICKEL COMPlF.XES WITH POLYDENTATE 
NITROGEN LIGANDS. 
M. T. AZCONDO. L. BALLESTER. M. C. BARRAL. A. GUTIERREZ. R. 
JIMENEZ. M.F. PERPINAN and A. SANCHEZ. 

1192P CRYSTAL STRUCTURE OF 5-MERCAPT0-1-METHYL-
1.2.3.4-TETRAZOLE METHYLMERCURYllll-
J. BRA VQ. R_ CARBALLO. B. CORDERO and J.S. CASAS. 

1193P A STRUCTURAL STUDY OF SOM!: NEW MANGANESElllll AND (IVI 
COMPLEXES. 
M.R. BERMEJO. A. GARCiA Of/Bf, M. REY, A. SOUSA, C.A. McAUL/FFE 
and R. G. PRITCHARD. 

1 ~9-iP OXYGEl\o EVOLUTION STUDIES OF Mn(llll :::CHIFF BASE 
COMPLEXES 
M q_ BERMEJO A. GARCIA DE/BE, E. GOMEZ FORNEAS, M. REY, J. 
SANMARTIN. A. SOUSA and C.A. McAUUFFE. 

1197P COPPERllll COMPLEX WITH A B:NUCLEATING LIGAND DERIVED 
FROM ISOPHT Al DEHYDE AND Dll2·PYRIDYUMETHYLAMINE. 
A.M. GARCIA. J. MANZUR, M. T. GARLAND, R. BAGGIO and E. SPQDINE. 

1198P KINE TIC DH ERMINA TION OF THE Fe-H2 BOND DISSOCIATION 
£r•fRGY iN FeHlH. llDmpel; · 
n.•L MA.NEZ. M.J. FERNANDEZ- TRUJILLO. G.J. LEIGH and M. GARCIA 
BASAlLOTE. 

1199P KINETICS OF SUBSTITUTION REACTIONS OF 
trans [MctN_l_!PPn.Mel,I WITH THE TRIPOD LIGANDS NP1 AND PPJ 
~f_j__ F[FJ·'!.'-1:!-!Qfl. TRUJIL l Q, M.A. MA NEZ and MG. BASALLOTE. 

1205P CYCL OMH All A TED Pdllll AND Pt11I) COMPLEXES OF 
2 PHlNYl IM10A70LINE 
[ ZAM_QR_!!, I. LOPEZ-SOLERA, A MONGE. J.R. MASAGUER and C. 
NA VARRORANNINGER. 

1206P PLArlNUMllll AND llVI SPERMINE COMPLfXl::S. 
" AMQ __ QCtlQA. C. Al ONSO. J.R. MASAGUER and C. 
NAVARRO-RANNINGE.R. 

120 IP In vitro CY TQS r A TIC AC TIVlrY OF PLATINUM AND PALLADIUM 
COMPl E xr s WITH BENZOYLBENZYLIDENEAMINES. 
I I QPf( SQl_[fM, JM. PEREZ. A. Al VAREL-VALDES, C. 
NAVARRO RAt;:.INGIR. C. ALONSO and JR MASAGUE.R. 
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Hall C 1208P ELECTROCHEMICAL INTERACTION: COPPER- HISTIDINE 
COMPLEXES AND THE TETRATHIO MOLYBO~TE ION. 

Hall A 

T. HERNANDEZ-PEREZ. C. JUAREZ GORD/ANO, A. QUIROZ-GUTIERREZ and 
I. GONZALEZ. 

1214P Dl(THIOLA TO)AURA TEm COMPLEXES. 
J. VICENTE, M. T. CH/COTE, P. GONZALEZ-HERRERO and P.G. JONES. 

1218P CYANAMIDE COMPLEXES OF PALLADIUM AND PLATINUM. 
E.M.F.R.M. BRANCO. M.F.C. GUEDES DA SILVA, J.J.R. FRAUSTO DA 
SIL VA, A.J.L. FOMBEIRO. R. MICHELIN, R. BERTANI, M. MOZZON and P. 
BERIN. 

1217P SYrJTHESIS OF IRONClll) AND COPPER(! OR II) COMPLEXES USING 
CAMPHOR DERIVATIVES AS LIGANDS. 
M.F.N.N. CARVALHO, L.M.G. COSTA. A.J.L. POMBEIRO and R. 
HERRMANN. 

1245P STUDIES ON THE CHELATING BEHAVIOUR OF 
BISTHIOSEMICARBAZONES IN ZINC COMPLEXES. 
M. BELICCHI FERRARI, G. GASPARI FAVA, C. PELIZZI and M.C. 
RODRIGUEZ-ARGUELLES. 

1127P COMPLEXES OF THE ANTIHYPERTENSIVE AGENT LISINIJPRIL 
E. BERMEJO GONZALEZ. K.8. NOLAN and E. FARKAS. 

1242P THE HYPOGLYCEMIC EFFECT OF COPPERCll) COMPLEXES. 
A.-s. ABDUL-GHAN/, A.L. ABU HIJLEH. N. NAHAS and R. AMIN. 

1237P MONONUCLEAR COPPERlll) COMPLEXES CA TAL YZEO OXIDATION 
OF TMPD AND 0-PHENYL ENEDIAMINE AND OXYGEN INSERTION IN THE 
O·PHENYLEDENEDIAMINE/Ph3 P/COPPERClll CAT Al YST SYSTEM. 
A.L. ABUHIJLEH. 

1230P NEW CHIRAL COPPER COORDINATION COMPOUNDS OF OUINIC 

Hall B ACID. 
N. BARBA-BEHRENS. AM. BELLO-RAMIREZ. R. CONTRERAS, A. 
FLORES-PARRA. M.J. ROSALES-HOZ and F. SALAZAR-GARCIA. 

1228P SYNTHESIS AND NMR STUDY OF NEW PENTACYCLIC 
PHOSPHORANES. 
F.J. MARTINEZ-MARTINEZ. N. FARFAN and R. CONTRERAS. 

1226P STRUCTURE AND REACTIVITY OF Pd(ll) AND Ptllll ALKYL ESTER 
AMINO ACID COMPOUNDS. 
M. CALAF. A. CAUBET, V. MORENO, X. SCLANS and M. FONT-BARD/A. 

1225P ON THE REACTIVITY OF {IPd,Cp·dppm) (p·SC,F,111µ-SC,F,l},.2Et,O. 
Hall C R. USON, J. FORNIES. M.A. USON and~. HERRERO. 
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1221P SYNTHESIS OF THE 20-ELECTRON-DINITROSYL COMPLEX 
trans-1Re(N0h(dppel2UBF4 ) ANO ITS REACTIONS WITH ACIDS. 
Y. WANG. J.J.R. FRAUSTO DA SIL VA and A.J.L. POMBEIRO. 

1220P SYNTHESIS AND CHARACTERIZATION OF THE CIS ISOMERS OF 
THE NITRILE COMPLEXES IReCUNCR)(dppel2J. 
M.F.C. GUEDES DA SIL VA. J.J.R. FRAUSTO DA SJ!. VA and A.J.L. 
POMBEIRO. 

1257P PINCH PROPHYRINS: A NEW CLASS OF MODEL COMPOUNDS FOR 
HEME-ENZVMES. 
Y. REYES ORTEGA. E. GONZA!.EZ VERGARA and J. ME!wDIETA PEREZ. 

1258P A NEW MIXED-VALENCE fe• fe• COMPLES AS A MODEL FOR THE 
PINK FORM OF PURPLE ACID PHOSPHATASES. 
A. NEVES. M.A. DE BRITO and V. DRAGO. 

1259P SYNTHESIS. STRUCTURE. MAGNETIC AND 
SPECTROELECTROCHEMICAL PROPERTIES OF A NEW IRON(llll COMPLEX 
AS A MODEL FOR IRON TRANSFERRINS. 
S.M.D. ERTHAL. A. NEVES, W. HAASE and H. PAULUS. 

1260P SYNTHESIS AND CRYSTAL STRUCTURE AND MAGNETISM OF THE 
NEW COMPLEX Et3NH IFe(TBENIJ.1. 
I. VENCA TO, A. NEVES, 8.R. VINCENT, C. ERASMUS-BUHR and W. 
HAASE. 

1265P SYNTHESIS. CRYSTAL STRUCTURE. ELECTROCHEMICAL AND 
MAGNETIC PROPERTIES. INFRARED SPECTRA OF 
Cu4(PhN3C1H4N31HIPhJ,(p2·0'2 Ill. A TETRANUCLEAR COMPLEX OF 
COPPERllllWITH 1 ·PHENYLTRIAZEN0·2-PHENYL TRIAZENIDOBENZENE 121 
AS LIGAND. 
M. HORNER. J. BORDINHAO, A. NEVES, J. BECK and J. STRAHLE. 

1266P TETRAMETHYLUREA ADDUCTS OF BISCYCLOPENTADIENYL 
COMPLEXES OF Smllll AND Ybllll. 
M.G. SILVA-VALENZUELA. G. VICENT/NI, L. BARBIERI ZINNER, N. 
MARQUES and A. PIRES DEMATOS. 

1269P MONO·. DI· ANO TRINU':LEAR IRON COMPLEXES WITH 
POL YFUNCTIONAL HYORAZONIC LIGANDS. 
M. CARCELLI, F. CA VA TORTA, L. MA VILLA, C. PELIZZ/. G. PELIZZI and M. 
SA TURI. 

1506P SOLUTION STUDY OF THE MIXTURES OF 
4.6-DIMETHYL·2·THIOPYRIMIOINE AND THE Znllll AND Cdllll IONS. 
CRYSTAL STRUCTURES OF Zn(LHl2Cl2 AND C.dlLHl 2Cl2• 

M. GODINO·SAL/00, M.D. GUTIERREZ-VALERO and R. LOPEZ-GARZON. 
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1514P SYNTHETIC APPROACHES TO ZINC-BINDING DOMAINS. 
STRUCTURAL AND SPECTROSCOPIC STUDIES ON ZINC(ll) THIOLA TE 
COMPLEXES. 
X. ALMAGRO, T. ALSINA, A. ALVAREZ, M. BAAM/, J.F. PIN/ELLA, T. 
SANCHEZ and .J...~. 

2. ORGANOMETALLIC CHEMISTRY AND CATALYSIS 

2209P SYNTHESIS, CHARACTERIZATION, AND SOME CATALYTIC 
APPLICATIONS OF WATER SOLUBLE RUTHENIUM AND OSMIUM 
COMPLEXES. 
F. LOPEZ-LINARES. M. MEDINA, A. FUENTES and R.A. 
SANCHEZ-DELGADO. 

221 JP NEW 3,4,5-TRIMETHOXY-2,6-DINITROPHENYL PALLAOIUMllll 
COMPLEXES. 
J. VICENTE, A. ARCAS and M.A. BLASCO. 

2215P ViSIBLE LIGHT INDUCED AIR OXIGENATION OF 
ACETYLACETONATE LIGAND IN CYCLO PAU.ADATED COMPLEXES TO 
GIVE C-C BOND CLEAVAGE PRODUCTS. 
J. VICENTE, A. ARCAS, D. BAUTISTA and G.B. SHUL 'PIN. 

2216P INSERTION OF CARBON DISULPHIDE IN AN Fe-H BOND. SYNTHESIS 
OF THE 172-DITHIOFORMATE COMPLEX IFe(172-S2CH)(dppe)illBF .1. 
L.M.O. RIBEIRO, J.J.R. FRAUSTO DA SIL VA and A.J.L. POMBEIRO. 

2219P REACTIONS OF PHENYLDIAZENIDE COMPLEXES OF RHENIUM WITH 
ISOCYANIDES. 
M. T.A. RIBEIRO, A.J.L. POMBEIRO and J.R. DILWORTH. 

2227P HOMOGENEOUS HYDROGENATION OF THIOPHENE AND 
BENZOTHIOPHENE AT IRIDIUM. 
C. BIANCHINI, V. HERqERA, A. MELI, M. PERUZZINI, R. 
SANCHEZ-DELGADO and F. VIZZA. 

2231P ALKOXYDE DERIVATIVES OF BARIUM AND STRONTIUM. 
T.R. BELDERRAIN, L. CONTRERAS, M. PANEQUE, E. CARMONA. A. 
MONGE and C. RUIZ. 

2233P POLYPYRAZOLYL COMPLEXES OF IRIDIUM IN LOW OXIDATION 
STATE. 
E. CARMONA, S.,. HUDSON, M. C. NICASIO, P.J. PEREZ, M. PO VEDA and L. 
REY. 

2234P BINUCLEAR NICKEL COMPLEXES BRIDGED BY PYRAZOL I\ TE AND 
HYDROCARBON LIGANDS. 
J. CAMPORA, P. PALMA, M.L. POVEOA and E. CARMONA. 
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2235P ACTIVATION OF ORGANIC SUBSTRATES BY Tp.lr-DERIVATIVES 
(Tp· = HBC3,5-Me2pz'3·J. 
0. BOUTRY, M. PANEQUE, M.L. POVEDA, S. TABOADA, E. CARMONA, E. 
GUTIERREZ and A. MONGE. 

2238P REACTIONS OF AN ANSA-BRiDGED11: .i·CYCLOPENT ADIENYL IMIDO 
DERIVATIVE OF NIOBIUM WITH ALKYLA TING AGENTS. 
P. T. GOMES. M.L.H. GREEN and P. MOUNTFORD. 

2239P Au-Au BONDING IN A PENTANUCLEAR uOLL' COMPLEX 
CONTAINING A LINEAR Au., CHAIN. 
M.J. CALHORDA and L.F. VE/ROS. 

2240P N~SA-BRIDGED l)~·CY<.;Lt.'PENTADIENYL IMiDO AND AMIDO 
DERIVATIVES OF TITANIUM, ZIRCONIUM AND MOLYBDENUM. 
A.M. MARTINS and M.L.H. GREEN. 

2241P CATALYTIC HYDROGENATION OF IMINES WITH 
(lr(p-0Me)(C0D)J2/PCO'BuPh'l· STUDY OF THE INVOLVED METALLIC 
SPECIES. 
S. CASTILLON, C. CLAVER, E. FERNANDEZ. A. RUIZ, P.A. CHALONER and 
P. HITCHCOCK. 

2244P MONONUCLEAR PENTACHLOROPHENYL COMPLEXES OF 
RHODIUM(lll. 
M.P. GARCIA. M. V. JIMENEZ, L.A. ORO and F.J. LAHOZ. 

2250? PREPARATION OF NEW CATIONIC COMPLEXES !CpFe(dppelLJPF, 
WITH SULFUR AND OTHER DONOR LIGAND. 
C. DIAZ and A. ARANCIBIA. 

2251P HYOROFORMYLATION RHODIUM CATALYSTS WITH S-DONOR 
CHIRAL LIGANDS. 
S. CASTILLON, C. CLAVER, A. RUIZ, A. OREJON and A. MASDEU. 

2254P ORGANOMETALLIC NICKELllll THIOMOL YBDA TES AND 
THIOTUNGSTATES. 
F. MOMBLONA, G. SANCHEZ, G. GARCIA, G. LOPEZ, E. PINILLA and A. 
MONGE. 

2255P SYNTHESIS OF PALLADIUM ENOLATE COMPLEXES. 
G. LOPEZ, J. RUIZ, M. T. MARTINEZ, V. RODRIGUEZ, G. GARCIA and F. 
FLORENCIA NO. 

2261PC-H CYCLOPENTADIENYL ACTIVATION IN ANIONIC ZIRCONIUM I Ill) 
SPECIES (Cp' 2ZrH 2 J· CCp' = C5H.'Bu, C6H.SiMe3). 

R. CHOUKROUN. ' 

2262P NEW ,,~·MONOCYCLOPENTADIENYLNICKELllll DERIVATIVES. 
SYNTHESIS AND CHARACTERIZATION. 
A.R. DIAS, M.H. GARCIA and f!.,.J,JJ.,__MENDES. 

35 



2267P HIGH VALENT IMIDO VANADIUM COMPLEXES CONTAINING 
BENZAMIDINATES AS STABILIZING LIGANDS. 
M. RIBEIRO DA COSTA. M. T. AVILES and J.H. TEUBEN. 

2270P CATALYTIC ACTIVITY OF ((FeBr3l 2CDMSOl3J AND FeBr3 AND IN 
SELECTIVE OXIDATION OF ORGANIC SULFIDES TO SULFOXIDES. 
L. ROSSI, A. SUAREZ and S. MARTIN. 

2271 P REVERSIBILITY FROM OXIDATIVE ADDITION TOP-ELIMINATION IN 
METAL HALIDES CATALYZED REACTIONS. 
S.f. MARTIN, A.R. SUAREZ and M. MARTINELLI. 

2272P S fRUCTURE AND REACTIVITY OF BROMOM~TALA TES FORMED IN 
MET Al BROMIDES CATALYZED DEHYDROBROMINATIONS. 
A.R. SUAREZ, S.E. MARTIN and M. DOMINE. 

22.74P SYNTHESIS OF THE Pt-tOSPHINE-THIOLATE METALLOLIGANDS 
Cp2MISICH2 l"PPh2J2 (M = Mo!IV;, W(IV), n = 1, 21 AND ITS REACTION 
\','ITH Cu(ll AND Rhlll COMPL::XES TO FORM HETERO BIMETALLIC 
sys;EMS. 
M.J..A. lllLLA_DE RR/TO, A. .llOMAO DIAS and M.H. GARCIA. 

2275P SYNTHESIS AND CHA~AC fE:RIZI\ T!ON Of NEVI COMPOUNDS WITH 
BlPYRIDiNS AND CYA"lO PYR 1::'1f.;S COORDINATED TO 
MONOCYCl.OPENT ADIENYLRUTHENIUM(ll). 
A.R. DIAS, M.H oARCIA and .i.:.k RCDIJit;_l./.~$. 

2276P NUCLEOPHIUC AL>DITIOiJ IN TR!Pl.E BONDS PROMOTED BY 
PLA T!NUM(lll COMPOUNL)S. 
Q.L. CA$AGRANQf_.J.UN:OIJ. and J. nuPa.~:r. 

2283P SYNTlifSIS, srnuc fllf-IAl et-:ARACTH;1ZA Y!ON .1\ND CATALYTIC 
PROPEF:T!ES OF A NEW SERIES OF Mor-.0NUCLEAR AND 
HETEAO·B:NUCLEAR MET AL COM?t fXES CONTAINING THE SHORT BIT 
Phif''Py LIGAND. 
D. DROMMI, C.G. ARENA, r. ,•.;/COLO,;:. fAFt,AONE and R. f;OBETTO. 

l28SP SYNTHESIS ANO S?ECTHCSCOPIC CHAr,ftC";"ERIZATION OF Rell) 
COMPLEXES co~.JTAINING ~JITROGtfJ j)')NOR LIG.;:.ND~ DERIVED FROM 
TERPYRIDlt-JE. 
R. SA.PTrJRI, .Ii. SARIEGU, R. P.~SiENE and ~-. .4_.LfQYt~. 

2:t.89P ' 9F ANO 3 'F ~'JIDENLE FOR Si!.VEr~ 11EXAFl.UOA0f>HOSPHATE 
!IYDR0LVSi$ IN SOl.l'TION. SYNTH(81S OF ·1Ht: c1RST PALLADIUM 
D1ru1onorHOSPHA H r.m,1Pl£XE5. 
R. FERNANDEZ-GALAN, fJ.JJ.,. MAo'il/!/.i.Q,, A. GTERO, M :.ANFRANCHI and 
M.A. PEU !NG/1f:I ~I. 

2290P NE'/i r•,WTF\.4.L. MJIONlr ANO C~TIGNIC ;-.;J(rlllUMrvl ALCOXIDES. 
~..:...fj!iJ!...N_~;b D. CASADO, A 07fR(; iJn:; E. PALOMARES. 



2 2 9 1 P i.J E W A P PR 0 A C H T 0 TH E C H E M I ST R Y 0 F 
TRISPYRAZ0L-1-YLBORA TES RUTHENIUM DERIVATIVES. APPLICA Tl~N OF 
SPECIAL NMR TECHNIQUES TO THE STRUCTURAL ELUCIDATION OF 
THESE COMPLEXES. 
F.A. JAL ON. A. OTERO and A. RODRIGUEZ. 

2292P SYNTHESIS AND REACTIVITY OF RUTHENIUM AND NIOBIUM 
COMPLEXES WITH POLY CPYRAZOL-1-YL)METHANE LIGANDS. 
J. FERNANDEZ-BAEZA. F.A. JALON, A. OTERO, M.E. RODRIGO-BLANCO 
and A. RODRIGUEZ. 

2293P KINETIC STUDIES ABOUT THE SYNTHETIC REACTIONS OF 
Nb(175-C5H,SiMe3121HHLI DERIVATIVES. 
A. ANTINOLO, F. CARRILLO, M. FAjARDO, S. GARCIA-YUSTE and A. 
OTERO. 

2294P REACTIVITY OF [(175-C5Me6)RhCl2 ) 2 TOWARDS SOME 
1,2,4-TRIAZINE LIGANDS. 
I. SOLANO, G. GARCIA. G. SANCHEZ, G. LOPEZ. J. CASABO, E. MOL/NS 
and C. MIRA VITLLES. 

2296P PALLADIUM AND PLATINUM HYDROGENSULFIDO COMPLEXES. 
G. LOPEZ, J. RIUZ, V. RODRIGUEZ, J.M. MARTI, C. VICENTE, G. GARCIA 
and N. CITULLAS. 

2301P NEW ARYLOXO COMPLEXES OF PALLADIUM AND PLATINUM. 
G. LOPEZ, J. RUIZ, V. RODRIGUEZ, M. T. MARTINEZ, G. GARCIA and J.M. 
MARTI. 

2304P STUDY ON REACTIVITY OF FERROCl:NE CARBOXALDEHYDE WITH 
PHENYLENEDIAMINES. 
A. BENITO, J. CANO, R. MARTINEZ-MANEZ, J. SOTO, M.J.L. TENDERO, 
J. PA YA and E. SINl'I. 

2311 P A STEPWISE SYNTHESIS OF MOL YBDENOCENE. Cp2MoX2, AND 
ANALOGUE MIXED RING SUBSTITUTED DERIVATIVES CpCp'MoX2, CCp' = 
C6H4 Me, C1H7). 

C.G. DE AZEVEDO, l.S. GONCALVES. E. HERDTWECK, D.S. MORENO, M. 
PESSANHA, C.C. ROMAO, J. ZUHLKE. 

2323P EVIDENCE FOR A THREE·COOROINATE PALLADIUMllll SPECIES. 
J.A. CASARES, S. COCO, P. ESP/NET and Y.-S. LIN. 

2333P INSERTION REACTIONS OF SnCl2 ON Pt-Cl BONDS. 
R. USON, J. FORNIES, L.R. FAL VELLO, I. USON and I. AJM 

. 
2341 P A STEPWISE SYNTHESIS OF MOL YBDENOCENE. Cp2MoX2 AND 
ANALOGUE MIXED RING SUBSTITUTED DERIVATIVeS CpCp'MoX,. (Cp' = 
C5H4Me, C1H71. 
C.G. DE AZEVEDO, l,S. GONCALVES, E. HERDTWECK, D.S. MORENO, M. 
PESSANi-IA, C.C. Rf1MAO and J. ZUHLKE. 
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2346P CATIONIC DI-, TRI- AND TETRANUCLEAR ARENE-RUTHENll•M 
COMPLEXES CONTAINIG HYDRIDO OR CHLORO LIGANDS: CLUSTER 
BUILD-UP IN AQUEOUS SOLUTION. 
G. MEISTER, G. RHEINWALD, H. STOECKL/-EVANS and G. SOSS-FINK. 

2347P NEW RUTHENIUM HYDRIDES WITH DIPHOSPHINES AND ITS 
REACTIVITY WITH ALKYNES. 
J. LOPEZ. J. MONTOYA, A. SANTOS. P. NOHEDA and A.M. ECHA VARREN. 

2357P SYNTHESIS AND ELECTROCHEMICAL STUDY OF 
(1}6-~Ph4H)Co(C0) 2 ANO CH2llC6Ph.a1Co!C0'2l2 • 

S. DELGADQ, J. GONZALEZ-VELASCO, M.J. MA CAZA GA, M•.L. MARCOS, 
R.M. MEDINA and C. MORENO. 

2361P URACIL AND THIOURACIL COMPLEXES OF DICYCLOPENTADIENYL 
MOLYBDENUM AND TUNGSTEN. 
A.R. DIAS, M.H. GARCIA, A. SAUDADE LOPES, M.M. MARQUES, D. MASI, 
C. MEAL/ and M.M. SA LEMA. 

2363P MECHANISM OF THE INSERTION REACTION OF ALKYNES WITH 
PHOSPHONICKELOCYCLES. 
M. MARTINEZ, G. MULLER, D. PANYELLA and M. ROCAMORA. 

2364P COMPLEXES OF PLATINUM WITH PPh2(ROHI LIGANDS. REACTIONS 
WITH SnCl2• 

N. CLOS, G. MULLER and {J. SAINZ. 

2365P IPPh .. )(Mn3!COl 12(µ-H)(µ-Hg{MolC01 3Cp}J: THE FIRST EXAMPLE OF 
A MERCURY-CONTAINING PLANARTRIAGULATED ROMBOHEDRAL MET Al 
CLUSTER. 
S. ALVAREZ, 0. ROSSELL, M. SECO, G. SEGALES, M.A. PELLINGHELLI and 
A. TIRIPICCHIO. 

3. SOLID STATE CHEMISTRY AND INORGANIC MATERIALS 

3181P BIOGLASS FROM THE Mg0-Ca0-P20 6-Si02 SYSTEM: 
MICROSTRUCTURE CHARACTERIZATION ANO MICROANALYSIS. 
J.C. OOADRIO VILLAREJO, J.M•. RINCON, C. DIAZ, S. NICOLOPOULOS 
and M. VALLET REG/. 

3182P INFLUENCE OF THE SYNTHETIC METHOD ON TH~ 
HYDROXYAPATITE TEXTURE AND MORPHOLOGY. 
S. NICOLOPOULOS, M.P. ALONSO, I. DE FRUTOS, M. T. GUTIERREZ-RIOS 
and M. VALLET-REGI. 

3191P STRUCTURAL INCORPORATION OF MnO IN Ca-Si0 2 AND Al20 3-Si02 

SYSTEMS PREPARED BY THE SOL-GEL METHOD. 
M.G. FERREIRA DA SIL VA. 
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3211P ELECTRIC PROPERTIES OF MIXED OXIDES WITH SPINEL TYPE 
STRUCTURE. 
C. GONZALEZ. ML LOPEZ, M. GAITAN. ML VEIGA. C. PICO, £. 
RUIZ-HITZKY and E. PEREZ-CAPPE. 

3212P SYNTHESIS, STRUCTURAL CHARACTERIZATION. MAGNETIC AND 
ELECTRIC BEHAVIOUR OF Ti311 _.1Ni.M 2,01 CM = Sb. Nbl PHASES_ 
J.M. BELi.OCH. J. ISASI, M.L. LOPEZ. E. RAMOS. M.L. VEIGA and ,.,_ 
GAITAN. 

3222P SYNTHESIS AND CHARACTERIZATION OF CHROMIUM SILICA TE 
WITH MFI STRUCTURE. 
J.S. T. MAMBRIM, H.0. PASTORE and E.J.S VICHI. 

3223P THE lm.nm-R2BaCoO. OXIDES IR= RARE EARThl: STRUCTURAL 
STABILITY AND MAGNnlC PROPERTIES. 
J. HERNANDEZ-VELASCO. A. SALINAS and R. SAEZ-PUCHE. 

3224P SYNTHESIS. STRUCTURE AND GAS SENSITIVITY PROPERTIES Or 
Cu-DOPED Sn02 • 

J.C. FABIAN. J. ROMAN, M. LABEAU. G. DELABOUGLISE and M_ 
VALLET-REGI. 

3236P ENTHALPIES OF FORMATION OF BUCKMINSTERFULLERENE IC6 J 
AND OF THE PARENT IONS Ceo·, Ceo2 

• AND Ceo. 
H.P. DIOGO, M.E. MINAS DA PIEDAD£, T.J.S. DENNIS, J.P_ HARE. H_ V/_ 
KROTO, R. TAYLOR and D.R.M. WAL TON. 

3247P V,.·Ti02 RUTILE SOLID SOLUTIONS AT HIGH TEMP~RATURF 
M.A. TENA. G. MONROS, J. CARDA, V. CANTAVELLA andP. ESCRIBANO. 

3248P TEOS HYDROLYSIS RATE IN DMSO. 
E. CORDONCILLO, S. RODRIGUEZ, G. MONROS. M.A. TENA. e_ 
ESCRIBANO and J. CARDA. 

3252P CRYSTAL GROWTH. STRUCTURE AND THERMAL or . _ll.~ POSITION 
KLn(Cr0,1 2 (Ln = Y, Dy-Lui. 
/. BUENO, c. PARADA, A. MONGE and c. RUIZ VAL rnr; 

3253P SYNTHESIS OF PILLARED Cl AV~~ .. >UHVfD FROM 
MONTMORILLONITE BY USIN\- CRTA. 
Y. LAURE/RO, s. GARCIA-MARTIN, J. ROUOUfROL. f. ROuOU£ROL and 
A. JEREZ. 

3256P SYNTHESIS OF TERNARY AND QUA TERNARY OXIDES WITH A 
PEROVSKITE STRUCTURE. 
M.f. MELO JORGE and A. CORREIA DOS SANTOS. 

3268P LOW TEMPERATURE PREPARATION OF MANGANESF COBAL Tl TE 
SPINEL.S Mn,Co3 ,0,, 0 s x :S 1 . 
J.l. MARTIN DE VIDALES. Q~IA-MARTINFl., E. VILA, R.M ROJAS 
and M.J. TORRAL VO. 
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3273P INCLUSION OF A LITHIUM-AMINE ION IN A NEW MA TRIX: 
THIOUREA-CHLORIDE. 
N. YUTRQNIC. P. JARA, G. GONZALEZ. V. MANRIQUES and 0. WITTKE. 

3279P DESIGN AND SYNTHESIS OF SOLID SOLUTIONS SrTi1 .. Ru,.O~ 
PEROVSKITES. 
S.L. CUFF/NI and R.E. CARBQNIQ. 

3282P PREPARATION AND OtARACTERIZA TION OF IRON(lll) OXIDE 
HIGHLY DISPERSED OVER SYNTHETIC HYDROTALCYTE. 
fJ.S. VICHI and L.A.S. DE ALMEIDA PRADO. 

3298P A HAEM STUDY OF THE ln8a1FeO. SYSTEM. 
E. GARCIA, C. PRIETO. M. PARRAS, M. VALLET-REGl1111dJ.M. GONZALEZ 
CAL BET. 

3302P ELECTROCHEMICAL LITHIUM INSERTION IN REDUCED TUNGSTEN 
OXIDES. 
A. GARCIA-GARCIA, L.M. TORRES-MARTINEZ. F. GARCIA-AL VARADQ, E. 
MORAN and M.A. ALARIO-FRANCO. 

3318P NEW IRIDIUM PEROVSKITE-LIKE MIXED OXIDES Ba2lnlr01 lln = Pr, 
Eu. ln). 
E. RAMOS-CARBONERO, I. ALVAREZ. M.L. VEIGA and C. PICO. 

3319P A NOVEL EXAMPLE OF A-CATIONS ORDERING IN THE 
PEROVSKITES (MLallMgTe>O, FOR M = Na AND K. 
M.L. LOPEZ, M.L. VEIGA and C. PICO. 

3332P MANGANESE-CONTAINING HYDROTALCITES. 
C. 8ARRIGA. J.M. FERNANDEZ, F.M. LABAJOS, V. RIVES and M.A. 
ULIBARRI. 

3334P SYNTHESIS OF Ti02 BY PYROLYSIS OF AN AEROSOL. 
J. PENA, A. MARTINEZ, J.M. GONZALEZ-CALBET and M. VALLET-REGI. 

3335P DETERMINATIO~ OF THE CARBON IMPURITIES IN THE 2212 
Bi-SUPERCONDUCTOR. 
J. RAMIREZ. C. V. RAGEL, J.M. GONZALEZ-CALBET and M. VALLET-REGI. 
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Wednesday, September 15 

09.00-10.00 PLENARY LECTURE University Auditorium 

SOLID-GAS REACTIONS OF MOLECULAR 
ORGANOMETAWC COMPOUNDS. 
C. BIANCHINI. 

Chairman: M. Graziani 

10.00-11.00 PLENARY LECTURE University Auditorium 

OXYGENCONTENTINSUPERCONDUCTORSANDRELATED 
MATERIALS. 
A. CANE/RO. 

Chairman: J. Sardo 
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Thursday. September 16 

09.30-10.30 PLENARY LECTURE University Auditorium 

COORDINATION AND REACTIVITY OF THIOPHENES ON 
TRANSITION METAL CENTRES. MOLECULAR ANALOGUES 
OF SURFACE SPECIES ANO REACTIONS RELEVANT TO 
HYDRODESULPHURISATION. 
R.A. SANCHEZ-DELGADO. 

Chairman: P. Dixneuf 

10.30-11.00 Coffee Break 

11.00-13.15 SESSION LECTURES 

1. COOROINA TION ANO SIOINORGANIC CHEMISTRY 

Chairman: J. Faus 

Hall A 

1025S NEUTRAL DIVALENT TRANSITION-METAL COMPLEXES WITH 
THIOETHER-IMIDAZOLE- CONTAINING LIGANDS AS MODELS FOR 
MET ALLOPROTEINS. 
M. BASTIDA. 

11065 SOME OPTICAL PROPERTIES OF RARE EARTH COMPOUNDS. 
G. VICENT/NI. 

14945 REDOX PROTEINS IN ENVIRONMENT AL BI07ECHNOLOGY. 
C. LUCHINA T. 

2. ORGANOMETALLIC CHEMISTRY AND CATALYSIS 

Chairman: P. Roya 

Hall B 

20015 REACTIVITY OF PENTADIENYL TRANSITION METAL COMPLEXES 
TOWARDS NEUTRAL NUCLEOPHILES. 
M.A. PAZ-SANDOVAL. 

'498S NOVEL POL YNUCLEAR MET ALl.OCENES SPECIES TO EXPLORE 
ELECTRONIC DELOCAUZATION, MAGNETIC ANO CONDUCTIVE 
PROPERTIES. 
E. ROMAN. J.M. MANRIQUEZ, M. OTERO, Y. CHEVEZ and 8. OELCKERS. 

2263S RECENT ADVANCES IN THE CHEMISTRY OF PERHALOPHENYL 
PLATINA TE(lll COMPLEXES. 
J. FORNIES. 
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3. Souo STATE CHEMISTRY AND INORGANIC MATERIALS Hall C 

Chairman: T. Rojo 

3501S SCIENCE, TECHNOLOGY AND APPLICATIC'll!S OF BIOCERAMICS: 
ST A TE OF THE ART AND FUTURE PERSPECTIVES. 
A. RA VAGLIOLI. 

3467S MOLECULAR DESIGN OF ADVANCED CERAMICS. 
J. L/VAGE. 

3464S BIOMATERIALS FOR HARD TISSUE SUBSTITUTION. 
J.A. PLANELL. 

14.00-16.30 Lunch 

16.30-18.00 SESSION LECTURES 

1. COORDINATION AND 8!0INORGANIC CHEMISTRY 

Chairman: C.A. Mc Auliffe 

Hall A 

1092S NEW CHEMISTRY OF PLATINUM ANTICA,._CER DRUGS AND THEIR 
PALU,OIUM ANALOGUES. 
K.J. BARNHAM, S.J. BERNERS-PRICE, M.I. DJURAN, M.A. MAZID, J.D. 
RANFORD and P.J. SADLER. 

1484S POL YIMIDAZOLE COMPLEXES MODELING THE ACTIVE SITE OF 
MONONUCLEAR NON-HEME IRON PROTEINS. 
£. MULLIEZ, L.M. VAN DER HE/JOT, G. LEMERCIER, S. NA VARA TNAM, 
J.P. TUCHAGUES, G.A. VELDINK and tl.C., CHOTTARD. 

2. ORGANOMETALLIC CHEMISTRY AND CATALYSIS Hall B 

Chairman: J. Strahle 

2027S MOLECULAR DIHYDROGEN COMPLEXES IN HOMOGENEOUS 
CATALYSIS. 
L.A. ORO, M.A. ESTERUELAS and C. VALERO. 

21845 PROTONATION AND DEHYDROGENATION OF COMPLEXES WITH 
SMALL UNSATURATED- CARBON OR -NITROGEN LIGANDS: A 
CHEMICALAND ELECTROCHEMICAL APPROACH. 
A.J.L. POMBEIRO. 

3. SOLID STATE CHEMISTRY AND INORGANIC MATERIALS Hall C 

Chairman: J. Livage 
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30635 SYSTHESIS, CRYSTAL GROWTH AND CHARACTERIZATION OF 
SUPERCONDUCTING COMPOUNDS AT THE ARGENTINE ATOMIC ENERGY 
COMISSION LABORATORIES. 
A. LEYVA. 

35005 ZEOUTE CHEMISTRY: CATALYTIC APPLICATIONS. 
A. OVIEDO. 

11.00-19.00 POSTERS SESSION 

Chairman: A. 5'nchez Diaz 

1. COORDINATION AND BIOINORGANIC CHEMISTRY 

HalD 

':277P NEW HOMO- ANO HETEROPOL YNUCLEAR COMPLEXES WITH 
NITROSO-OXAMIDATE BRIDGING UGNDS. MAGNETO-STRUCTURAL 
STUDY. 
E. COLACIO, J.M. DOMINGUEZ-VERA, A.M. RQMEROSA, R. KIVEKAS and 
A. ESCUER. 

1281 P EPR CHARACTERIZATION OF Ni(I) COMPLEXES WITH 
PENTADENTATE SCHIFF BASE LIGAND. 
8. DE CASTRO, C. FREIRE and M. CORDEIRO. 

1284P COORDINATING PROPERTIES OF SYMMETRICALLY DISUBSTITUTED 
DITHIOOXAMIDES SHOWING AXIAL CHIRALITY. 
S. LANZA and G. ROSA CE. 

1287P CRYSTAL STRUCTURE OF A NEW Co(lll) COMPLEX CONTAINING 
3-IBISl2-IMIDAZOL YLll PROPIONIC ACID. 
8. GIMENO, L. SOTO, A. SANCHO, F. DAHAN and J.P. LEGROS. 

1295P REACTIVITY OF HYOROXO-NICKEL COMPLE"".':~ TOWARD 
PHENOLS Ahl"\ CARBOXYLIC ACIDS. 
G. LOPEZ, G. GARCIA, F. RUIZ and G. SANCHEZ. 

1297P CHEMICAL MODELS OF THE MOLYBDENUM CENTRE IN 
NITROGENASE. 
D.J. EVANS, G. GARCIA, J.M. PEREZ, M.D. SANTANA and J.M. YAGO. 

1299P FIVE-COORDINATE COMPLEXES OF NICKELllll BASED ON CYCLIC 
TRIAMINES AND SALICYLALOIMINES. 
G. GARCIA, G. LOPEZ, A. RUfETE. G. SANCHEZ, M.D. SANTANA, J. 
CASA80, E. MOL/NS and C. MIRA VITLLES. 

1303P NEW FERROCENE-CONTAINIG LIGANDS:CHIRAL, CHELATING AND 
MACROCYCLIC LIGANDS. 
A. BENITO, J. CANO, R. MARTINEZ-MANEZ, J. SOTO, M.J.L. TENOERO 
andJ. PAYA. 
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1305P INTERACTION OF MET Al IONS WITH NEW LIGANDS OBTAINED BY 
CONDENSATION OF FERROCENE CARBOXALDEHYDE WITH 
2-AMINOBENZOIC ACID DERIVATIVES. 
A. BENITO, J. CANO, R. MARTINEZ-MANEZ, J. SOTO. M.J.L. TENDERO. 
J. PAYA 1111d F. LLORET and E. SINN. 

1306P SYNTHESIS OF IODJ URANIUMllVI COMPlEXES WITH 
HYDROTRIS(PYRAZOL YU BORA TE LIGANDS. 
M.P.C. CAMPELLO. A. PIRES DEMATOS and I. SANTOS. 

1307P RHENIUM COMPlEXES WITH TETRAKIS (PYRAZOL-1-YUBORATE. 
M. FERNANDA, N.N. CARVALHO, A. PAULO, A.JL POMBEIRO and I. 
SANTOS. 

1308P STRUCTURE OF A SECOND CRYSTALLINE FORM OF 
TRIS(HYOROTRIS(PYRAZOL-1-Yll BORA TOJYTTERBIUM(llll. 
A. DOMINGOS. N. MARQUES and A. PIRES DEMATOS. 

1309P URANIUMllVl-LIGAND BOND DISSOCIATION ENTHALPIES. 
M.P.C. CAMPELLO, J.P. LEAL, N. MARQUES, I. SANTOS, M. SILVA and 
J.A. MART/HO SIMOES. 

1310P INTERACTION BETWEEN POLYALCOHOLS AND 
HETEROPOL YTUNGST A TES OF KEGG IN TYPE. 
M.C.N. TROVAO, A.M. V.S. V. CA VALE/RO and J.D. PEDROSA DE JESUS. 

1312P SPECTROSCOPIC CHARACTERIZATION OF A NICKEL(I) COMPLEX 
WITH A N20S ASYMMETRIC LIGAND. 
8. DE CASTRO, E. PEREIRA and L. GOMES. 

1313P SYNTHESIS AND CHARACTERIZATION OF COPPERllll COMPLEX~S 
WITH TETRADENT ATE N,OS l.IGANDS. 
B. DE CASTRO and E.F.A. PEREIRA. 

1314P ELECTROCATALYTIC REDUCTION OF METHYL IODIDE IN THE 
PRESENCE OF Ni(I) SCHIFF BASES COMPLEXES. 
8. DE CASTRO, C. FREIRE and F. AZEVEDO. 

131 SP INTERACTION OF SQUARE-PLANAR N, NICKELlll COMPLEXES WI Ht 
AXIAL P-DONOR LIGANDS. 
8. DE CASTRO, C. FREIRE and M. VALENTE. 

1316PEPRCHARACTERIZATION ON Nl(llll COMPLEXES WITH N30 2 SCHIFF 
BASE LIGANDS DERIVED FROM N~PHTHALDEHYOE. 
8. DE CASTRO, C. FREIRE and P. GOMES. 

1324P AZET AZOLAMIDE INTERACTION IN Cullll. Znllll AND Collll MODEL 
COMPLEXES OF THE CARBONIC ANHYDRASE ENZYME. 
LiLZUET, L. CASELLA, J. CASANOVA and J. BORRAS. 

1325P CRYSTAL STRUCTURE AND PROPERTIES OF Cu(Hstzl 2IEtOHICl2 • 

J. CASANOVA, G. ALZUET, J. 8QqRAS, S. GARCIA-GRANDA andR. DIAZ. 
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1326P EPR SINGLE CRYSTAL OF Cu(sulfathiazole)2 (Me0HICl2 • 

J. CASANOVA, S. FERRER, G. AUUET, J. BORRAS, D. GA TTESCHI and L. 
DAVID. 

1327P HALOCUPRATESClll OF THE TRIAMTERINIUM, A DIPROTONATED 
PTERIOINE DERIVATIVE. CRYSTAL STRUCTURE OF 
(TRIAMTERINIUMl2CuCI,. 
G. ALZUET, A. MARTIN, J BORRAS, S. GARl/A-GRANDA and R. DIAZ. 

1328P COORDINATION BEHAVIOUR OF SULFATHIAZOLE: CRYSTAL 
STRUCTURE OF Cu(stz)(py)JCI. 
J. CASANOVA. G. AUUET, J. BORRAS, S. GARCIA-GRANDA, M. SANAU 
and J. LA TORRE. 

1329P METAL COMPLEXES OF SULFACETAMIDE. 
F. BLASCO, R. ORTIZ, L. PERELLO and J. BORRAS. 

1330P CRYSTAL STRUCTURE OF !Cd2(Cxl,!DMSOl 2l.2H20 COMPLES; 
HCx = 1-ETHYL-1,4-DIHYOR0-4-0XO(l ,31 OIOXOL0(4,5g) 
CINNOUNE-3-CARBOXYLIC ACID. 
M. RUIZ, R. ORTIZ, L. PERELLO. S. GARCIA-GRANDA and M.R. DIAZ. 

1331P COMPLEX FORMATION EQUILIBRIA BETWEEN THE CINOXACIN, 
ANO ANTIMICROBIAL AGENT. ANO Collll. Ni(ll) ANO Zn!lll IN AQUEOUS 
SOLUTION. 
M. RUIZ, C. RODRIGO, L. PERELLO and R. ORTIZ. 

1345P 1-12-CARBAMYLETHYLIBENZIMIOAZOLE NICKELUll COMPLEXES 
WITH UNUSUAL MAGNETIC BEHAVIOUR. 
G. V.A. DA SIL VA. M.C.R.M.P. BASTO and A.A.S. C. MACHADO. 

1353P PREPARATION, CRYSTAL STRUCTURE AND SPECTRAL BEHAVIOUR 
OF Cd!S2PPh2l 2 • 

J.S. CASAS, E.E. CASTELLANO, M.S. GARCIA-TASENDE. A. SANCHEZ, J. 
SORDO, E.M. VAZQUEZ-LOPEZ and J. ZUKERMAfJ-SCHPECTOR. 

1354P COORDINATION AND REACTIVITY OF N-12-AMINOETHYLl-2· 
{l!PYRIOINE·2·YLI METHYLJTHIO}ACET AMIDE. 
R. CARBALLO, A. CASTINE/RAS and M.C. GOMEZ. 

1369P METAL IONS IN DEMOSPONGIAE OF THE NORTH ATLANTIC. 
F. ARAUJO, M. T. LOPES, H.M. GASPAR, M. C. VAZ, M. HUMANES and J.J. 
FRAUSTO DA SIL VA. 

1370P SYNTHESIS ANO STUDY OF INSULll'\ MIMICKING VANADIUM. 
M. ALMEIDA, L.M.S. LOURA, J.J.R. FRAUSTO DA SIL VA, J.A.L. DA SIL VA 
and M.C. T.A. VAZ. 

1371P HALOPEROXIOASES FROM THE .6.LGAE. 
G. ALMEIDA, M. ALMEIDA. M. HUMANE.>, A.R. LINO, R. MELO, I. MOvRA, 
J.A. SIL VA and J.J.R. FRAUSm DA Sil \IA. 
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1376P NON COVALENT INTERACTION IN THE SYSTEM 
CYCLODEXTRIN-DYE-BIOLOGICAU Y ACTIVE NITROGEN BASES. 
D. DIAZ. A.K. YA TS/MIRSKY, C. ESCOBAR-LLANOS, M.J. 
BERNAD-BERNAD, J. GRACIA-MORA. 

1377P STUDY OF THE INTERACTION BETWEEN SEVERAL COPPER(ll) 
COMPLEXES OF THE CASIOPEINA'S FAMILY WITH DNA. 
L. RUIZ-RAMIREZ. I. GARCIA-MORA, R. MORENO- ESPARZA, C. CIR/GO, 
A. TOVAR and A. GARCIA- CARRANCA. 

1389P SYNTHESIS AND XPS. IR AND LAXS ANALYSIS OF 1:1 
Co(ll)-1-10-3-MERCAPT0-2- METHYLPROPIONYL)- L-PROLINE COMPLEX. 
D. A TZEI. D. DE FILIPPO, A. ROSSI, R. CAMINITI, C. SADUN and A. 
CORR/AS. 

1390P POL YNUCLEAR COPPER(ll) DIMETHYLGL YO XI MATO COMPLEXES. 
J. FAUS. R. RUIZ. M. JUL VE, F. LLORET, C. BOIS and M.C. MUIJOZ. 

1394P CRYSTAL STRUCTURE AND MAGNETIC PROPERTIES OF THE FIRST 
CHARACTERIZED Mn(ll) DINUCLEAR SYSTEM WITH END-ON AZIDO 
BRIDGES: IMn(terpy)(N3) 2J2.2H20. 
R. CORTES. J.L. PIZARRO, M.K. URTIAGA, M. INSAUSTI, J. GARCIA-JACA 
and M./. ARRIORTUA. 

1395P CRYSTAL STRUCTURES AND SPECTROSCOPIC STUDIES OF THE 
1Cu(C7H7N4SIX)i IX= Cl, Brl COMPOUNDS. 
M.I. ARRIORTUA. J. GARCIA-TOJAL, R. CORTES, M.K. URTIAGA, J.l.R. 
LARRAMENDI and T. ROJO. 

1399P SYNTHESIS, SPECTROSCOPIC AND STRUCTURAL 
CHARACTERIZATION OF A NEW COMPLEX OF S-VALINE WITH Cr(lll). 
T.M. SAm J.D. PEDROSA DE JESUS, P. O'BRIEN and M. MONTEVALLI. 

1401 P INTERACTION OF 6,6' -ETHYLENEDITHIO- BIS(PURINEI (bpdtbl WITH 
COPPER(lll SAL TS. 
R. CARBALLO, A. CASTINE/RAS and C. V. MONTERO. 

1417P SYNTHETIC, STRUCTURAL AND SPECTROSCOPIC STUDIES ON THE 
DONATING PROPERTIES OF SULFUR-RICH MOLECULES: X-RAY 
STRUCTURES OF 1Cu2Br2(ptcl4 l AND 1Cu2Br2(ptclln.n/2THF (ptc = 
1,3·DITHIANE-2-THIONEI. 
F. BIGOL/, P. DEPLANO, M.L. MERCURI, M.A. PELLINGHELLI and E.F. 
TROGU. 

1418P THE SYNTHESIS AND MOLECULAR STRUCTURE OF 
µ 2 • (TR ISIDI PH EN YLPH OSPHIN El METHANE J-µ3 -3-M ETHYL· 
8·ETHYLXANTHINE-N,OJ·µ3·CHLORO-TRIANGLE-TRICOPPERllllCOMPLEX. 
R. CUESTA, J. RUIZ, J.M. M..QRENQ and E. COLACIO. 

1419P EXCHANGE INTERACTION IN OXIME-BRIDGED Cu"·M" COMPLEXES. 
B, RUIZ J. FAUS, F. LLOHET, M. JUL VE, C. BOIS and M.C. MUNOZ. 

47 



1437P COSY AND NOESY CHARACTERIZATION OF Ni(ll) AZURIN FROM 
Pseudomonas Aeruginosa. 
J.M. MORA TAL, H.R. JIMENEZ, A. DONA/RE, J. SALGADO and J. 
CASTELLS. 

1446P ((PtMe3h{p-l,p-S(CH2) 2NHEt2}2'. THE FIRST ?LATINUM THIOLATE 
COMPLEX WJTH A DEFECTIVE CUBANE STRUCTURE. 
W. CLEGG, N. DURAN, K. FRASER and P. GONZALEZ- DUARTE. 

1454P DINUCLEAR COMPLEXES OF CU(ll) WITH 2-ANILINO PYRIDINE AND 
7-AZAINDOLE AS BRIDGE LIGANDS. 
J.M. SECO and M.J. GONZALEZ GARMENDIA. 

1455P MAGNETIC PROPERTIES OF BIACETYLDIHYDRAZONE COMPLEXES. 
M. BARQUIN and M.J. GONZALEZ GARMENDIA. 

1456P REACTIVITY AND ELECTROCHEMICAL STUDIES ON 
DIRUTHENIUM(ll, Ill) COMPOUNDS. 
M.C. BARRAL, R. JIMENEZ-APARICIO, J.L. PRIEGO. E.C. ROYER, M.J. 
SAUCEDO and F.A. URBANOS. 

1458P QUINALDINATE COMPLEXES OF RUTHENIUM(ll). CRYSTAL 
STRUCTURE OF trans- Ru(QUIN)2(DPPM)2• 

M.C. BARRAL, E. GUTIERREZ-PUEBLA, R. JIMENEZ- APARICIO, E.C. 
ROYER, C. RUIZ-VALERO, M.J. SAUCEDO and F.A. URBANOS. 

1462P CHARACTERIZATION OF Pseudomonas fluorescens NITRITE 
REDUCTASE (CYTOCHROME cdl). 
C. CARNEIRO. J.S. ALMEIDA, M.A.M. REIS, J. LeGALL, I. MOURA and 
J.J.G. MOURA. 

1489P CRYHAL STRUCTURE AND MAGNETIC PROPERTIES OF THE 
TETRAMERIC COMPLEX: 1Cu,(mpppz),(N03 12HN03 ) (mpppz = 
2-(6-METHYL)PYRIDYL-2-PYRIDYL·3.5- PYRAZOLEJ. 
J. PONS. J. CASABO. E. BENET, A. GARROTE, A. MOLINA, J.F. PIN/ELLA 
and A. AL VAREZ-LARENA. 

2. ORGANOMETALLIC CHEMISTRY ANO CATALYSIS 

2367P EXOCYCUC CYCLOPALLADATED IMINES DERIVATED OF THE 
(R)·a-METHYLBENZYLAMINE. 
J. ALBERT, J. GRANELL, J. SALES and X. SOLANS. 

2368P HETERONUCLEAR ORGANOMETALLIC OXIDES AS MIXED OXIDE 
PRECURSORS. 
A. ABARCA, A. MARTIN and M. MENA. 

2373P SYNTHETIC UTILIT'r OF THE PALLADIUM CATALYZED REACTION 
OF FUNCTIONAUZED VINYLIC BROMIDES WITH 1 ·PROPENYL TRI BUTYL TIN 
AND 1 ·CEl·HEXENYL BORONIC ACID. 
A.J. ZAPATA V., J. RUIZ and N. URDANETA. 
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2374P NEW ASPECTS ON THE REACTIVITY OF DIOXO 
DIALKYLMOL YBDENUM COMPOUNDS. 
H. TERUEL and A. KOSOY. 

2375P CATALYTIC CYCLOHEXENE HYDROGENATION WITH BIMETALLIC 
SULPHUR CLUSTERS. 
J. GARCIA-MORA, D. DIAZ, L. RUIZ-RAMIREZ and J.F. RAMIREZ-SOLIS. 

2379P BINUCLEAR DERIVATIVES OF THE UNSATURATED CATION 
IW2ltf-~H,)2ICO),(p-PPh2CH2PPh2)] <PF.)2• 

M.A. ALVAREZ, E. GARCIA. V. RIERA and M.A. RUIZ. 

2380P REACTIVITY OF THE BINUCLEAR ANION 
IMn2{µ-PIOEt)2}{q-0P(0Et)2}1COl.J2•• 

X. Y. LIU, V. RIERA, M.A. RUIZ. A. TIRIPICCHIO and M. 
TIRIPICCHIO-CAMELLINI. 

2382P NEW HIGH NUCLEARITY IRIDIUM CARBONYL CLURTERS: 
SYNTHESIS AND X-RAY MOLECULAR STRUCTURES. 
M.H.A. BENVENUTTI, M.D. VARGAS, D. BRAGA and F. GREPIONI. 

2384P DYNAMIC BEHAVIOUR OF THE COMPLEXES 
TaCp

0

R2 {112·N(Ar)-CMe2} AND TaCp
0

RINAr) {171-N(Arl-C(Me) =CMe2}. IA= 
Cl, Me; Ar= 2,6-Me2C1H3 ) BY DNMR DATA. 
M. V. GALAKHOV. M. GOMEZ, G. JIMENEZ and P. ROYO. 

2385P DICYCLOPENTADIENYL TITANIUM AND ZIRCONIUM COMPLEXES 
AS CAT Al YST FOR HYDROGENATION OF OLE FINES. 
T. CUENCA, J.C. FLORES and P. ROYO. 

2386P DINUCLEAR TITANIUM METALLOCENE TYPE COMPLEXES WITH 
THE BRIDGING DIMETHYL SIL Yl BIS-CYCLOPENTADIENYL LIGAND. 
T. CUENCA, J.C. FLORES, A. PADILLA, R. GOMEZ, P. GOMEZ-SAL, M. 
PARRA-HAKE and P. ROYO. 

2387P ISOCYANID:: INSERTION REACTIONS INT<' Ta-Me BONDS OF 
TaCp"Cl.Me,.,. In= 1, 0) COMPLEXES. 
M. V. GALAKHOV, M. GOMEZ G. JIMENEZ, P. ROYO, M.A. PELL/NGHELLI 
and A. TIRIPICCHIO. 

2388P NEW 11'-CYCLOPENTADIENYL MOLYBDENUM IMIDO COMPOUNDS. 
T. PEDRAZ, P. ROYO and A. VAZOUEZDEMIGljfL. 

2392P RHODIUM(I) COMPLEXES CONTAINING 2. 5-NORBORNADIENE AND 
POLY(AZOL·l·YLI METHANE AS LIGAND. 
P. BALLESTEROS, C. LOPEZ, C. LOPEZ, R.M. CLARAMUNT, J.A. JIMENEZ, 
M. CANO, J. V. HERAS, E. PINILLA and M.A. MONGE. 

2393P REARRAGEMENT REACTIONS OF THE TRIPODAL LIGAND 
IHB(Pr'MeC3N2H13J· IN SOME MOLYBDENUM NITROSYL DERIVATIVES. 
M. CANO, J. V. HERAS, M.A. MONGE, E. PINILLA, C.J. JONES and J.A. 
McCI ~VERTY. 
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2402P SYNlH£SIS AND CHARCATERIZA TION OF RHODIUM AND IRIDIUM 
COMPLEXES WiTH DMPE LIGAND !DMPE = !CH3) 2P-CH2-CH 2-PICH3) 2J. 
STRUCTURE OF l{RhCp.Cl2}itµ-DMPElllBF.J2 • !Cp· = q6 -C6Me6 ). 

M. V. GALAKHOV, P. GOMEZ SAL, 8. PERDIGON, A. VAZQUEZ. Y. 
XIAO-ZENG, F.H. CANO and I. FONSECA. 

2403P SYNTHESIS OF IMIDODERIVATIVES OF DINUCLEAR MOLYBDENUM 
COMPLEXES. 
E. DE JESUS, A.I. PEREZ and P. ROYO. 

2404P COMPETITIVE CONDICTIONS IN THE SYNTHESIS OF 
MONONUCLEAR OR DINUCLEAR ZIRCONIUM COMPLEXES WITH THE 
DIMETHYLSIL YL BIS-CYCLOPENT ADIENYL LIGAND. 
T. CUENCA, C. MARTIN, G. CIRUELO, P. GOMEZ-SAL and P. ROYO. 

2405P DERIVATIVES OF TITANIUM AND ZIRCONIUM WITH THE 
Dl-tert-BUTYL DYS-CYCLOPENTA DIENYL LIGAND. SYNTHESIS AND 
CHARACTERIZATION. 
T. CUENCA, J.I. AMOR and P. ROYO. 

2407P SELECTIVE ANT/-MARKOVNIKOV ADDITIONS TO TERMINAL 
ALKYNES CATALYSf') BY RUTHENIUM COMPLEXES. 
H. DOUCET, C. BRUNEAU and P.H. OIXNEUF. 

2408P FULVALENE DERIVATIVES OF TITANIUM AND ZIRCONIUM. 
SYNTHESIS, CHARACTER! ZATION AND CHEMICAL BEHAVIOR. 
A. CANO, T. CUENCA, M. GALAJOV, G. RODRIGUEZ, P. ROYO and C. 
CARDIN. 

2409P SYNTHESIS AND CHARACTERIZATION OF 
PENT AMETHYLCYCLOPENT ADIENYL MOLIBDENUMllVJ COMPLEXES. 
X-RAY STRUCTURE OF lCp'MoCl2!PMe312HBF.J, (Cp' = q-C6 Me6 ). 

F.J. AMOR, P. GOMEZ SAL, P. ROYO, A. VAZQUEZ and Y. XMO-ZENG. 

2410P SYNTHESIS AND CHARACTERIZATION OF 
DIERHYLDITHIOPHOSPHA TEOERIVA TIVESCONT AININGTHEFRANGMENT 
Cp'M !Cp' = C6H6 , C6Me6 ; M = Mo, W1. 
P. GOMEZ SAL, T. PEDRAZ. P. ROYO and A. VAZQUEZ DE MIGUEL. 

2411 P PENT AMETHYLCYCLOPENT ADIENYL NIOBIUM DERIVATIVES: 
SYNTHESIS, REACTICITY AND STRUCTURAL STUDY. 
M.I. ALCALDE, J. OE LA MATA, M. GOMEZ, P. GOMEZ-SAL, P. ROYO and 
F. SANCHEZ. 

241 ZP PENT AMETHYLCYCLOPENT ADIENYL TANT ALUM DERIVATIVES: 
SYNTHES!$ AND STRUCTURAL STUDY OF ALKYL AND ISOCYANIDE 
COMPLEXES. 
A. CASTRO, I. DE CASTJ3.!), M. GOMEZ, P. GOMEZ-SAL, P. NICOLAS and 
P. ROYO. 
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2413P ISOCYANIDE, ACETYLENE AND DIENE 
PENT AMETHYLCYCLOPENTADIENYL NIOBIUM Ill II COMPLEXES. 
M.I. ALCALDE. J. DE LA MA TA, M. GOMEZ, P. ROYO, M.A. PELL.INGHELLI 
and A. TIRIPICCHIO. 

2414P MIGRATORY INSERTION OF ISOCYANIDES INTO TANTALUM 
METHYL BONDS OF TaCp'Cl,..Me. (x = 1, 21. 
M. V. GALAKHOV, M. GOMEZ, G. JIMENEZ. P. ROYO, M.A. PELL/NGHELLI 
and A. TIR!i'ICCHIO. 

2415P PHOSPHINO AND CARBONYL DERIVATIVES OF 
MONOPENT AMETHYLCYCLOPENTADIENYL NIOBIUM(lll}. 
J. DE LA MA TA. M. GALAKHOV, M. GOMEZ and P. ROYO. 

2421P 2,5-NORBORNADIENE RHODIUM!ll COMPLEXES WITH 
SUBSTITUTED PYRAZOL YL AND TRIS PYRAZOL YL BORATE AS LIGANDS. 
J.A. CAMPO, M. CANO, J. V. HERAS, M.A. MONGE, E. PINILLA and £. 
RIVAS. 

2423P SYNTHESIS OF q3-S2CPMe3 COMPLEXES OF Mo AND W(OI AND 
SOME NEW BISUMIDOI DERIVATIVES OF MolVll. 
A. GALINDO, A. PASTOR. A. PIZZANO, L. SANCHEZ, E. CARMONA, E. 
GUTIERREZ-PUEBLA, A. MONGE and C. RUIZ. 

2426P FACILE CONVERSION OF A cis·BISIETHYNILI 
Dl~HOSPHINEPLATINUM(lll COMPLEX INTO AN 
(f1 2·BUTADIYNEIPLATINUMIOI DERIVATIVE ASSISTfO BY THE 
TRIPHENYLPHOSPHINEGOLDlll CATION. 
G.H.M. DIAS and C. V. URSINI. 

2427P REACTION OF 1Fe3(C01, 21 COMPLEX WITH BIDENTATE 
PHOSPHINES. 
E. STEIN. 

2429P REACTIONS OF IRu(176 ·C,H11CIL2) WITH 2-PROPYN· 1 ·0L 
DERIVATIVES: SYNTHESIS OF ALKENYL VINYLIDENE AND ALLENYLIDENE 
COMPLEXES. 
V. CAD/ERNO, M.P. GAMASA, J. GIMENO, E. LASTRA T, S. 
GARCIA-GRANDA AND J.J. BORGE-ALVAREZ. 

2430P NEW INDENYL HYDRIDE RUTHENIUM COMPLEXES. SYNTHESIS OF 
q2 ·DIHYOROGEN AND DIHYDRIDE COMPLEXES. 
M.P. GAMASA, J. GINEMO, B.M. MARTIN, J. BORGE-ALVAREZ and S. 
GARCIA -GRANDA. 

2431P •SYNTHESIS AND REACTIVITY OF NEW ALKYNYL NITROSYL 
MOL YBOENUM AND TUNGSTEN COMPLEXES. 
M.P. GAMA$A, J. GIMENO, L. ZHANG, A. TIRIPICCHIO and M. 
LANFRANCJll. 

2432P ALKYNYL. COPPERlll COMPLEXES. 
LJjf..l, M.P. GAMASA and J. GIMENO. 
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24S3P SYNTHESIS AND OXIDATION OF MONO AND DINUCLEAR 
COMPLEXES OF Fe AND Mn WITH BRIDGING CCCH2CH2CN LIGANDS. 
G.A. CARRIEDO, C. DIAZ VALENZUELA, N. YUTRONIC. 

2059P CLUSTER SYNTHESIS BY PHOTOLYSIS OF AZIDO COMPLEXES OF 
PLATINUM AND GOLD. CRYSTAL STRUCTURE OF 
I ldppe)PtC02(COh II IPtl3PAul,Ptldppe) )(PF .12 AND I IPtl3PAul.IAuClhPtlCOl J. 
M. BREUER, M. HOUER, J. MIELCKE and J. STRAHLE. 

2441P SYNTHESIS OF ARYL THALLIUMtllll COMPLEXES WITH Tl-0-P, 
Tl-S-P OR Tl-P BONDS. 
E.J. FERNANDEZ, P.G. JONES, A. LAGUNA and A. MENDIA. 

2442P TRl~IDIPHENYLPHOSPHINOIMETHANE OR METHANIDE 
POLINUCLEAR COMPLEXES OF GOLD, CHROMIUM, MOLYBDENUM AND 
TUNGSTEN. 
E.J. FERNANDEZ, M.C. GIMENO, P.G. JONES, A. LAGUNA, M. LAGUNA, 
J.M. LOPEZ DE LUZURIAGA IJ'ld M.E. OLMOS. 

2443P THE SYNTHESIS AND CHARACTERIZATION OF DI AND 
TRINUCLEAR PlA TINUM COMPLEXES WITH DOUBLE ACETYLIDE BRIDGES. 
J. FORNIES, E. LALINDE, A. MARTIN and M. T. MORENO. 

2444P SYNTHESIS OF POL YNUCLEAR Pt, Ag ACETYLIDE COMPLEXES. 
I. ARA, J. FORNIES, E. LALINDE, M. T. MORENO and M. TOMAS. 

2445P REACTIVITY FOR (CIS-PtlC8F512ICO}(THF)) TOWARDS 
METAL-ALKYNYL COMPLEXES. 
J.R. BERENGUER, J. FORNIES, E. LALINDE, F. MARTINEZ, E. 
URRIOLABEITIA and A.J. WELCH. 

2447P POLYNUCLEAR HOMO· OR HETEROMETALLIC PALLADIUM OR 
PLATINUM PENT AFLUORO PHENYL COMPLEXES CONTAINING BRIDGING 
DIPHENYLPHOSPHIDO LIGANDS. 
£. ALONSO, J.M. CASAS, L.R. FAL VELLO, J. FORNIES, C. FORTUNO, F. 
MARTINEZ and A.J. WELCH. 

2448P AN UNPRECEDENT Pt-Tl CLUSTER WITH A 1Pt2Tllvi CORE. 
R. USON, J. FORNIES, M. TOMAS, R. GARDE ar>d P.J. ALONSO. 

2449P SYNTHESIS ANO REACTIVITY OF ANIONIC PLATINUM COMPLEXES 
CONTAINING BIDENTATE NITROGEN DONOR LIGANDS IN·N: 
ORTHOPHENYLDIAMINE, 1,B·NAPHTHYRIOINE, 2·AMIN0·4,6·DIMETHYL 
PYRIDINE-7 ·AZAINDOLEI. 
J.M. CASAS, J. FORNIES, A. MARTIN and A.J. RUEDA. 

2450P SYNTHESIS AND REACTIVITY OF DINUCLEAR C·P 
CICLOMETALLATED COMPOUNDS OF Ptllll. 
J. FORNIES, A. MARTIN, R. NAVARRO, V. SICILIA and P. VILLARROYA. 
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2452P PENTAFLUOROPHENYL PLATINATE(ll) COMPLEXES DISPLAYING 
Pt ....... -X HYDROGEN BRIDGING BONDS. 
J.M. CASAS, J. FORNIES, A. MARTIN and A.J. WELCH. 

2460P Ti1C12: A POL YTOPAL MOLECULE WITH 36 Ti-C BONl)S. 
M.-M. ROHMER, M. BENARD, C. HENRIET, ~andJ.M. ['OBLET. 

2243P SINGLE-POT SYNTHESIS OF THE CARBYNE COMPLEXES 
rrans-(ReX(. CCH2RHdppehUBF ,) ex= Ct OR Fl AND THEIR 
DEPROTONATION REACTIONS. 
S.S.P.R. ALMEIDA and A.J.L. POMBEIRO. 

3. Souo STATE CHEMISTRY ANO INORGANIC MATERIALS 

3336P COMPLEX SUPERSTRUCTURE<; IN THE Pr2 .• Sr.CuOH SYSTEM. 
A. VARELA, M. VALLET-REGI and J.M. GONZALEZ-CALBET. 

3337P HOW MANY POL YTYPES CAN EXIST IN THE BaMn03 SYSTEM?. 
M. PARRAS, J. ALONSO, J.M. GONZALEZ-CALBET ar.d M. VALLET-REGI. 

3338P COMPOSITIONAL VARIATIONS ANO STRUCTURAL TRANSITIONS 
IN Nd2.sr.NiO,.,. 
J. ALONSO, M. VALLET-REGI, M.J. SA YAGUES and J.M. 
GONZALEZ-CALBET. 

3339P ED AND HAEM STUDY OF THE LaNiOl-• SYSTEM. 
M.J. SA YAGUES, M. VALLET-REGI, A. CANE/RO and J.M. 
GONZALEZ-CALBET. 

3340P CHAINS IN TWO NEW FLUOROMANGANATES: HYDROGEN BOND 
FRAMEWORK. 
C. ELIAS, P. NUNEZ, X. SOLANS and A. TRESSAUD. 

3342P LAYERED TIN-TITANIUM PHOSPHATES. 
C. TROBAJO, M.L. RODRIGUEZ, M.A. VILLA-GARCIA, J.B. PARRA, J.R. 
GARCIA and J. RODRIGUEZ. 

3343P INTERCALATION OF o,w-ALKYLDIAMINES IN LAYERED r-TIT ANIUM 
PHOSPHATE FROM AQUEOUS SOLUTIONS. 
E. JA/Mf..Z, C. TROBAJO, J.R. GARCIA and J. RODRIGUEZ. 

3351P DSC AND XRD STUDY OF THE SYSTEM (NH~l,CSO,HNH,1,BeF,. 
M.L. MARTINEZ SARR/ON, .A. RODRIGUEZ, L. MESTRES, X. SOLANS and 
E.H. BOCANEGRA. 

3352P PiiASE CHEMISTRY AND MICROSTRUCTURE OF ZONE REFINED 
SUPERCONDUCTING COMPOSITE WIRES. 
A. SOTELO, M. T. RUIZ, G.F. DE LA FUENTE and R. NAVARRO. 

3355P COMPOUND AND SOLID SOLUTION FORMATION IN HIE SYSTEM 
Li20-Nb20.·Mg0. 
M£....Y.ILLAFUERTE-CASTREJON and L. CORONA. 
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3359P INFLUENCE OF STOICHIOMETRY AND CHEMICAL COMPOSITION 
ON THE MAGNETIC RELAXATION IN FERRIMAGNETIC SPIN ELS. 
J. CASTRO. D. MARTINEZ and J. RIVAS. 

3396P SYNTHESIS, CHARACTERIZATION AND CRYSTAL STRUCTURE OF 
NH.NiP0 •. 6H20. ISOMORPHOUS TO THE STRUVITE MINERAL 
J.L. PIZARRO. A. GONI, M.K. URTIAGA, L. LEZAMA. M. INSAUSTI and M.I. 
ARRJORTUA. 

3397P WP 20 1: A NEW TUNGSTEN UV) PHOSPHATE WITH A TUNNEL 
STRUCTURE. 
L. LEZAMA, J.M. ROJO. J.L. MESA. J.L. PIZARRO. A. GONI and T. ROJO. 

3398P CRYSTALLOGRAPHIC. SPECTROSCOPIC ANO MAGNETIC STUDIES 
OF THE (Mg, Ml:ilAs0.)2 • 8H20 IM = Co. Nil SOLID SOLUTIONS. 
T. ROJO. J. GARCIA-TOJAL. L. LEZAMA. R. CORTES, J.I. LARRAME.VDI 
and J.L. MESA. 

3420P STRUCTURES ANO ELECTRICAL PROPERTIES OF THE COMPLEXES 
Ni(ll)(CTHllTCN0)2 ANO NilllllCTHHTCNOl:i-
J. CANO, R. RUIZ. J. FAUS, M.C. MUNOZ. J. SOTO, R. MARTINEZ-MANEZ. 
X. SOLANS and E. SANCHEZ-MARTINEZ. 

3435P PREPARATION AND STUDY OF PEROVSKITES Ba1 .• L.a.Nb0:1 Ix= O. 
0.1). 
M. T. CASAIS. J.A. ALONSO and I. RASINES. 

3436P PREPARATION AT HIGH OXYGEN PRESSURES AND STUDY OF 
Ln 1 .• A.Ni0:1 IA= Ca. Sr; Ln = la. Nd. Sm. Eu). 
M.J. MARTINEZ-LOPE. J.A. ALONSO. I. RASINES. M.A. H;DALGO and A. 
URBINA. 

3438P SYNTHESIS OF CYCLOTRIPHOSPHAZENES AND PHOSPHAZENE 
HIGH POLYMERS WITH FUNCTIONALIZED PHENOLS 
G.A. CARRIEDO, F.J. GARCIA ALONSO. P. GOMEZ EL/PE and G. SANCHEZ 
VILLA. 

3451P COMPOUNOC: OF FIRST ROW TRANSITION METALS WITH 
POL YFUNCTIONAL LIGANDS. PREPARATION ANDCHARACTERIZA TION OF 
TWO NEW COPPER CYANURATES WITH DISTINCT HYDROGEN BONDING 
PATTERNS. 
L.R. FAL VELLO, I. PASCUAL and M. TOMAS. 

3465P ON THE REDUCTION OF PrBa2Cu30 7 , 1• 

M.A. ALARIO-FRANCO, U. AMADOR, I. GARROTE, E. MORAN. R. 
SAEZ-PUCHE. C. TORRQN and A. VAREZ. 

3466P SYNTHESIS AND STRCUTURE OF NOVEL CUPRA TES IN THE 
Ba·Ln·M·Cu·O SYSTEMS lln: Y, la; M: Ni, Col. 
M.J. RUIZ and E. MORAN. 
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3485P NEW SPINEL FERRITES OBTAINED BY IONIC fXCHANGUE. 
M.C. BLESA, E. MORAN, U. AMADOR, N. MENENDEZ and J.D. TORNEFiO. 

3490P HYDROTERMIC SYNTHESIS OF M.(P0.1,IOHI, CM= Ca. Mg. Col. 
R. GONZALES SANTOS. J. GUERRA-LOPEZ and A. GOMEZ. 

3491P EFFECTS OF PHYSICAL-CHEMICAL PROPERTIES OVER THE 
BEHAVIOR ·1N vivo· OF TWO BIOMATERIALS DERIVED FROM SEA 
CORALS. 
R. GONZALES SANTOS, J. GUERRA-LOPEZ, M.C. MELO and 0. PEREDA. 

3502P CHARACTERIZATION OF THE ANHYDROUS Cu-Sr ANO C..i-Ca 
FORMATES. 
P.K. DE PERAZZO, G. LEYVA, G. POLLA, H. LANZA and M.R. DE 
BENYA CAR. 

3503P CRYSTALLINE STRUCTURE OF Cu-Sr AND Cu·C~ FORMATE. Cu-Ca 
FORMATE SUPERSTRUCTURE ANALYSIS. 
A.G. LEYVA, G. POLLA, P.K. DE PERAZZO and F. PARISI. 
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Friday. September 17 

09.30-10.30 PLENARY LECTURE University Auditorium 

CATIONIC MANGANESE PORPHYRINS AS ARTIACIAL 
ENOONUCLEASESAND POTENTIAL ANTI-HIV MOLECULES. 
8. MEUNIER. 

Chairman: E. Carmona 

10.30-11.00 Coffee Break 

11.00-12.00 PLENARY LECTURE University Auditorium 

THE MICROSTRUCTURE OF SOME SUPERCONDUCTING 
MATERIALS. 
M.A. SEIJARIS, A. VAREZ. C. RIAL, U. AMADOR, 
Ph.SAINT-MARO, F. GARCIA ALVARADO, E. MORAN and 
M.A. ALARIO. 

Chairman: M. Va/let 

12.00-12.30 CLOSING CEREMONY University Auditorium 
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LAICMl496S A, Mon. 13 

MODULAHON OF THE 8(3)-11-Ru DISTANCES IN 7,8-
DICARRA-nido-UNDECABORATE DERIVA TIVF.S 

Francese Teixidor". Clara Vinas-. Jose \. Ayll61f. Raikko Kivekis". Reijo Sillanpli~ 
and Jaume Casaoo• 
•fnstitur de Ciencia dels Matni.11s (CSICJ. Campus UAB Be/late". 08193 Barcelona, 
Spain; "Depun. ChPmistry, Univ. of Helsinki. Vuorikalu 20, SF-00100; 'Depunmenr 
of Chemistry. Uni\·ersiry of Tun~u. SF-20500. 

Studies carried on in our gr<'up with 7 ,8-dithio-7 ,8-dicarba-nido-undecaborate 
derivatives with S,S' connecting strings have: suggested that the length of the string 
mociulates the 8(3) ... M distance, e.g. the shorter the string the smaller the distance 
produced. A 8(3)-Rh u interac•ion had been found in [NMe .. ][RhCl{7,8-µ­
S(CH2CH2)S-C2B,.H10}{ <J-7 ,8-µ-S(CH 2CHJS-C2BJ-19 }]

1
• In an early reporr we have 

presented the first example of a 8(3)-H-M interaction. This is unique in the sense that 
it only involves one boron atom, that this is from the second layer :?.rtd that :t only 
boron atom in the cage connected to both carborane carbon atoms. 
Here we present a way to force and modulate such a bond, which proves the 
macrocyclic/carborar.e mutual interaction that permits the, otherwise unlike, formation 
of rare 8(3)-M and 8(3)-H-M interactions. 

Chem. 

., .. 
3 

Cycle Size , 

8 

6 

5 

w (0) 

120.4 

110.0 

102.7 

8(3)-M (A) 

2.48 

2.41 

2.39 

s-s <A> 
3.21 

3.01 

2.78 

Abrevia1ions: {7,8-µ-(SCH 2S)-7,8-C2-BJ1 10}·(LS);{7,8-µ-(SCH 2CH2S)-7,8-C2-s;i1,J 
( L6); {7.8-µ-(SCH 1CH2CH1CHi5)-7,8-C2-~H 10}. (1..8). 

The analy4iis of the crystal structures (see table) present~ as the w angles2 and the 
8(3)-M distances shows how this can be modulated as a result of the stringlcngth. This 
can be of interest in the design of new catalysts, especially when a degree of 
recognition is desirable. 

I. F. Teixidor, A. Romerosa, C. Vinas, J. Rius, C. Miravitlles, J. Casab6; J. 
Chem Soc .. Chem. Commun .. 1991, i92. 

2. F. Teixidor, J.A. Ayllon, C. Vinas, R. Kivekas, R. Sillanpaa, J. Casab6; J. 
Chem. Soc .. Chem. Comm .. 1992, 1:!81. 



LAICM3493S C, Mon. 13 

DESIGN OF !\EW OPTO/~llCRO-ELECTRONIC DE\'ICES: 
III-\' SE!\llCONDUl. TOR Hl!.TERO~IRl~CTl'.RES. 

R. Garl:ia 
Dcpanamcntu Jc Omm1ca lnurganica. FacullaJ Jc Cicnc1a.'>. Univcrsi,taJ Jc CaJ1L 
P.O. Bux .+ti. I l5 IO-Pucnu Real (Cadiz). Spain. 

In order to fabricate any chose::n device structure 
commercial producers of devices would ideally like to be able 
to contra~. 

1) the band gap, 
2) the refractive index, 
3) the lattice parameter, 
4) the thickness, and 
5) the dopant concentration 

of the crystalline material in each layer. A futher 
desirable feature would be the use of a cheap and strong 
defect-free single crystal substrate. Silicon is the obvious 
choice. The growth of III-V compound semiconductors with 
direct bandgaps on a substrate with an indirect gap also 
offers the possibility of integrating electronic (Si) and 
optical (GaAs) components on a single chip. 

One of the major problems in meeting the above criteria 
is the difficulty of growing defect-free layers on a 
substrate of different lattice parameter. Conventional 
epitaxial growth techniques tend to introduce crystal 
defects (dislocations, stacking faults and twins) when the 
mismatch in lattice parameters is more than 0.1\ or so. 

For many purposes the preferred substrates would be Si 
or InP. A so-called "buffer layer" is usually the first 
layer to be grown on the substrate. Its most important 
functions are to provide: 

a) A clean and defect-free surface for futher growth. 
b) The chosen lattice parameter on which subsequent 

layers are to be grown. 
These are not simple conditions to meet. Some of the 
difficulties are: 

x) The persistence of "threading" defects in the buffer 
layer. These tend tc be replicated or even multi plied in 
subsequent layers. 

y) The long-term stability of the buffer layer (and 
hence other more functionally important layers) if it has net 
fully relaxed to its natural lattice parameter. 

We are suggesting that a wide range of materials can be 
combined monolithically with silicon or with each other, 
despite lattice or thermal expansion coefficient mismatch, to 
attain the desired combinations of electrical and optical 
properties, thus enabling the formation of advanced 
optoelectronic integrated circuits and other structures. 

!-.. G. Bauer cl al. F1111eluml.'11wl t.\.\UC.\ 111 he1eroc1111an· -A lkpanmcnt of /::11crgr. 
'·n1mnl 011 Mmcrwf., ,\nenn· Pand Report, J. Maler. Rn;, ). X)2-XIJ.+ 'llllJ2). 
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LAIC!\124985 B, Thu. 16 

A NOVEL ROUTE TO KNOWN AND UNPREDICTED COMPLEXES 

BY METAL ACTIVATION WITH R3EX2 (E = P, As, Sb) 

C.A. McAuliffe 

UMIST, Department of Chemistry, PO Box 88, Manchester M60 1 OD, United 

Kingdom. 

The oxidation ~f course metal powders by R3EX7 compounds leads to 

a) Known metal complexes. 

bl lsome~s of known complexes. 

cl One-step 3-electron oxidation of metals. e.g. 

di Cornp!exes not thought capable of existence. e.g. Co(SbPh3ll3 • an 

example of extreme symbiosis, and a rare example of a paramagnetic 

Co(lll) complex. 

Unusual intermediates have been isolated which give a "snapshot" ot 
the chemistry involved in these processes. 



LAICMJ349P 126, Tue. 14 
SYNTHESIS A.ND STRUCTURAL STUDIES OF THE 

Mi(~-X)Cu(x)Nb206 SYSTEll 

M.E. Lope~-· M. R. Nunes. F.M.Costa • M.l.S.Pereira. 

Departaaento de Quiaica Faculdade de Ciincias de Lisboa 

Rua Ernesto Vasconc~los. Cl 5~. 1700 Lisboa. PORTUGAL 

The coluabite niobate NiNb206. bas been studied as a good 

exaaple of a aixed •etal oxide .which structure aay contain 

two different aetal ions each one occupying one sublattice. 

So
1
this niobate presented the principal requisites of o 

proaising coapound in the field of photuelectrocheaistry. 

Considering the structural siailarity of copper niobate. in 

order to study the effect of the substitution of nickel by 

copper ions on the pbotocorrosion. the aain problea of nickel 

niobate. we prepared soae saaples of Ni(l-x)Cu(x)Nb206 with 

ot x ~ 1 

The saaples were prepared by the standard ceraaic aethod . 

The structural characterization was done by XRD, using copper 

K~ radiation and the electrical behaviour was tested by four 

probe aethod 

The effect of a reduction treataent in a con~lled hydrogen 

flux was studied for two saaples. 

References 

Li Guochang.L.P.Bicelli.G.Ra7.zini,Sol.Energy Mater.21(1991)335 

P.M.DeKorte, G.8Jasse,J. Solid State Chea. ,44(1982)150 



LAICM2511P 127, Mon. 13 

P-C BOND ACTIVATION IN A TETRANUCLEAR IRIDIUM 

CLUSTER: SYNTHESIS AND X-RAY MOLECULAR STRUCTURE OF 

Ir 
4 
(C0)

8
h11-Ph}(µ4 -113-PhPC(H}CPh}(µ-PPh2} 

R. M. S. Pereira, M. D. Vargas {lnstituto de Quimica, UNICAMP, CP 6154, 

Campinas, Brazill 

f. Grepioni, D. Braga (Dipartimento di Chimica "G. Ciamician", 

Universita di Bologna, 40126, Bologna, Italy) 

The butterfly species lr4(CO)q(µ 4 -113 -Ph2PC(H)CPh)(µ-PPh2 l (l) undergoes 

an extremely selective rearrangement (80 7.) when heated in toluene (70 

°C, 48 h) to give lr
4
(C0)

8
(111-Ph)(µ 4 -113 -PhPC(H)CPh)(µ-PPh 2 l (2), w 1:Jse 

molecular structure has been established by an X-ray analysis, as shown 

below. 

( 1 ) (2) 

Cleavage of P-C(Phl bonds in phosphorus ligands cocrdinated to clusters 

has bei::n observed previously, but it is only rarely selective. Compound 

(2) does not react with H2 under a variety of conditions, but undergoe<> 

irreversible carbonylation. 



LAICMISl4P 128, Tue. 14 

SYNTHETIC APPROACHES TO ZINC-BINDING DOMAINS. 
STRUCTURAL AND SPECTROSCOPIC STUDIES ON ZINC(ll) 
THIOLATE COMPLEXES 

X. Almugm~. T. Afonu~. A. A/mre::!'. M. Buumi". J.F. Pinielld'. T. Suncht•-::' u11J Joun Sohl. 
Depanument.\ Je Quimic~ i tie Geolo.ciu". Unirersirur Aurimomu de Burcelonu. 
08193 BELLATERRA. Burcelonu. Curultmyu. Spain 

In the past several years it has been revealed the existence of several classes of proteins 
that contain zinc(ll) ions which do not directly participate in any chemical reaction but play 
fundamental roles in forming structural domains where particular protein conformations are 
stabilized by coordination. Many of theSt! proteins are involved in nucleic acid binding or 
gene regulation (I). Some examples include rht• rramcriprion facror II/A. whose "zinc finger" 
domains. [ZnS!N!L contain two of both cysteine and histidine residues (A}. and the yeusr 
pmrein GAL4. where its six cystcine domains (8) can be bound to two or three zinc(ll) ions. 

Reaction systems Zn(II)/RSH have led to dinuclear [Zn!(SR),f (2) and. in the presence 
of diamines. monomeric [Zn(SR)!(H!NCH!CMe!NHi)] (3) (SR = cyclohexanethiolate) 
species. and to the (S.N)-chelate complex [Zn{SCHiCH(NH!)COOEt}!] (I) with the biotic 
ligand cysteine ethyl ester. While (I) and (3) arc structural models for (A) (ref. '.!). 
complex (2) approaches one of those proposed for (8). 

(1) 

N1 

(3) 

C24 

C25 

C11 C12 Ci 3 

~41 
S1 . ~I 

C18 __J 

I. J. M. Rcrg: Prni:r.lnori:.('hem .. 1989. ll_. 1-0 
2. D. T. Corwin ct S. A. Koch: 111\.!r~.C'hpn .. 1989. ;]. 49.~ 
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PLENARY LECTURES 



LAICM2009C Auditorium, Mon. 13 

A UNIQUE llUDIUM(lll) CYCLOHEXADIENYL. NEW IMIDO CHEMISTRY 

OF MANGANESE AND TIJNGSTEN 

Geoffrey Wilkinson 
Johnson Matthey Laboratory, Imperial College of Science & Technology, London 

SW7 2A Y, England. 

The synthesis, structure and nuclear magnetic rcsooancc spectra of [( l ,2,3,4,5-'IJ)~(l­

Ethoxycthyl)-3-Mcsity!-2,4,6-Trimethylcyclohexa-2 ,4-Dienyl]Dimesityliridium(lll) 

will be discussed, in particular the variations on the nature of iridium(lll) chlorides 

that lead to this compound or to lr(mcs)4• 

The syntheses of the first non-oxo compounds of manganese(Vll) and (VI) with 1m­

butylimido groups, together with new reactions of Li2W(NBu')4• 



LAICM1052C Auditorium, Tue. 14 

HOMO AND HETEROl\IET AU.IC CUBAN&. TYPE IRON-suLFUll CWSTERS: 

STRUC11JRE AND REACTIVITY IN RELATION TO BIOLOGY AND OIEMISTRY 

Jog J.G. Mouq 

Departamento de Qu£mica, Faculcade de Cihlcias e Tecnologia, Universidade Nova de Lisboa, 

2825 Monte de Capvica, Ponugal. 

Iron-sulfur proteins colllain prosthetic groups composed of iron and sulfur aroms. They play 

a diversified functional role in biological systems being involved in electron transfer, in direct 

interaction with substrates and recently non redox roles have been emphatized. Extensive 

spectroscopic investigations have been performed on a variety of iron-sulfur proteins and a 

wealth of infon113lion accumulated on their physical properties. Four basic structures have 

emerged: FeS. (S from cysteine) center, 12Fe-2SJ, 13Fe-4S), and l4Fe-4S) dusters. Cluster 

ligands are in general. but not exclusively, cyteinyl residues. Recently, higher stoichiometries 

have been revealed, namely 6Fe 1nd 8Fe cores. A close structural relation is apparent between 

these clusters and made ~~ible the facile intercorversion between 4Fe and 3Fe clusters that 

are indicated to be physiolc.gicaly 5ignificant. 

Incorporation of different metals into the vacant site of a cuboidal (3FP.-4S) core present in 

simple iron-sulfur proteins results in the fon113lion of heterometallic clusters of the type 

IM.3Fe-4S). M = Fe. Co, Ni, Zn, Cd, Ga and Tl. A summary of the interconversion 

pathways, as ~ ll as the potentialities of the method for specific labelling an iron-sulfur core 

will be presented (in particular "Fe isotopic enrichment and subsite labelling). 

The se novel heterometal containin& clusters show interesting magnetic 11roperties. contain 

localized and delocalized valences and present a wide range of spin and oxidation states. 

Independent inorganic synthesis produced several hetero metal cluster of this type, 

complenebtibg and extending the work performed using proteins as templates, including the 

introduction of V, Mo, W, Re, Ni and Co. Se can also be used to replace sulfur. 

Naturally occurring hetero metal clu$ters have also been detected in proteins and will de 

discussed in this context, in particular the association od Mo and V (nitrogenase) and Ni (CO 

dehydro1enase) with Fe. 

Drs. I. Moura. A.L. Mactdo, P.N. Palma, C. Momw. K.K. Surtrus, E. Manck and J. LtGal/ 
art alcnowltdgtdfnr many cofllributions. Work supporrtd by JN/CT. NATO and Niii. 

Moura, J.J.G .• Macedo, A.L .. Moreno, C. and Moura, I. (1992) Supramoltcular Chemistry 

{Ballani, V. and De Cola, L. eds.) NATO ASI Series, pp. 403-410. 

Holm, R.H. (1992) Advancts in Inorganic Chtmistry (Cammack, R. and Sykei;, G. eds.) vol. 

38, pp. 1-71. 

Milnck, E., Papaefthymiou, V .• Surerus. K.K. and Girerd, J .-J. (1988) Mtta/lons in Pmtein.r 

(Que, L. ed.) ACS Symposium Series 372, Washington D.C .• Chapter 15. 
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LAICM2019C Auditorium, Wed. 15 

SOL~AS REACTIONS OF MOLECULAR ORGANOMETALLIC 
COMPOUNDS 

Claudio Bianchini 
ISSECC, CNR Firenze, Italy. 

The ability of coordination compounds to underg1> thermal reactions in the solid state 

has been known since many years. Only reccntl:f. however, systematic studies have 

been undertaken to design organometallic complc:xes capable of reacting in the solid 

state. at a molecular level, with inorganic and organic gaseous molecules. Solid-gas 

reactions between transition metal complexes and small organic molecules differ from 

reactions in solutions essentially in the fact thar solid-stlte reactions occur in the 

constraining environment of the reactant crystal lattice, which can control both the 

kinetics and the nature of the products. tht:se may not necessarily be the 

thermodynamically most stable products available to the system, but may rather be the 

products of reaction pathways accessible in the constraining environment of the solid. 

Therefore, as a result of the topochemical control occurring on the solid state, solid­

gas reactions may lead to formation of either metal species or organic products not 

obtainable in analogous fluid solution reactions. 

In the lecture, selecte.d examples of molecular .;olid-gas organomelallic reactions will 

be described inciuding cases of cyclotrimerization of ethyne to benzene (catalytic), of 

cocylization of ethyne with ethene to cyclohexa-1, 3-diene, of reductive dimerii.ation 

of ethyne to buta-1,3-diene, of dimerization of ethc:ne to butene, of hydrogenation of 

ethene to ethane (catalytic). 
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LAICM309SC Auditorium, Wed. 15 

OXYGEN CONTENT IN SUPERCONDUCl'ORS AND RELATF.D MATERIA~ 

A. Canejro 

Ccntto AtOmico Bariloche, lnstituto Balseiro, 8400 S.C. de Barilocilc, Argentina. 

It is well known that the normal and superconducting properties of the new oxide 

supctoonductor materials depend strongly on the.oxygen content. 

Large variation of the physical properties have been observed within a small range of 

the oxygen nonstoichiometry. Therefore, in order to found a correlation between 

oxyg"-11 content and physical properties, the former must be well controled. However, 

the determination of this compositional variable is in many cases very difficult. This 

is mainly due to the multicompound nature of such systems. 

A thermogravimetric equipment, specially developed for thermodynamic measurements 

of equilibrium oxygen partial pressure as a funstion of the oxygen content in complex 

oxide systems, will be described. From this measurements the oxygen content of the 

samples can be controled with high accuracy. 

The main results on the correlation between oxygen content, physical and 

microstructural properties of the l..a-Sr-Cu-0, La-Sr-Ni-0, Bi-Sr-Ca-Cu-0 and Nd-Ce­

Cu-0 systems will be also discussed. 



LAIC~U482C Auditorium, Thu. 16 

COORDINATION A.''D REACTIVITY OF TillOPllE."iES ON TRANSITION 

METAL CENTRES. MOLECULAR ANALOGUES OF SURFACE SPECIES 

AND REACTIONS REI.EV ANT TO HYDRODESULPllURISATION 

R.A. Sinchcz-Dcl'ado 

Chcmittry Centre, lnstituto Vcnczolano de lnvcstigaciones Cicntiticas, lVlC. Apartado 

21827. Caracas 1020-A, Venezuela. 

In spite of the large scale industrial applications of the hydrodcsulphurisation (HOS) 

process, anri of the considerable number of studies of Jlis reaction on heterogeneous 

catalysts, the mechanisms involved are not yet clearly understood. 

In this lecture ~·e will review our work on some aspects of the coordinarion chemistry 

of thiophcnes r..eninent to HOS. In panicular. we will describe: 

(i) the symnthesis and characterisation of some rhodium and iridium 

thiophcne and benzothiophenc complexes containing also phosphine 

ligands, 

(ii) molecular orbiW calculations on the structures and bonding of this 

type of compound for the Co. Rh, Ir triad. 

(iii) the reactivity of such derivatives leading to the desulphurisation 

and/or hydrogenation of thiophencs of rhodium and iridium centres. 

The examples to be described constitute excellent molecular analogues of some of the 

species and reactions that arc thought to intervene in heterogeneous catalysis, and thus 

complement the knowledge obtained from surface studies and contribute to the 

understanding of this important reaction. 



LAICM1008C Auditorium, Fri. 17 

CATIONIC l\IANGANESE PORPHYRINS AS ARTIFICIAL ENOONUCLEASES AND 

POTENTIAi. anti-HIV MOLECULES 

Bernard Meunier 
Lahoratoire de Chimie de Coordination du CNRS. 205 route de Narbonne, 31077 Toulouse, 

France. 

Following extensive studies on DNA deavage by bleomycin, "chemical nucleases" have been 
developed during the last decade"·zi. All these systems are based on redox-active complexes 
(copper. iron •... etc} having a high DNA affinity. In many cases DNA strand breaks result 

from an oxidative attack on deoxyribose units. Metalloporphyrins, espedally those hearing N­

methylpyridinium groups at mesn positions, .ire efficient DNA cleavers when activated by an 
oxygen atom donor lik~ KHSO;)•. In the case of Mn-iMPyP, the high-valent manganese-<>xo 
complex is atole to hydroxylate two C-H bonds accessible from the minor groove: at Cl' and 

al CS'. TI1ese two lesions are diagnosed by formation of 5-methylene-2-furanone (5-MF) anf 

iurfural (FUR). respe...'lively. 
The tris-pyridiniummetalloporphyrin entity is a suitable DNA C)1otoxic cleaver to be attached 
to a large range of vector (inten:alating) agent or oligonucll'lOlide)".5'. 

Since the work of Zamecnik and Stephenson on the inhibition of the replication of Rous 
sarc11ma virus with a 13-mer oligonucleotide, it has been shown that HIV can he inhibited by 

various chemically modified oligonucleorides'"'. We will report that a 3-mer containing the 
AUG codon of HIV-I TAT (r.r11et = S'·CAGAOOAGAGCAAGAAATOOAGCCAGTAGATCCTA. Thil 

DNA 1&rget corrupondto lo the n:11ion containin111he irutiation codon of TAT JS-mer = nuclcotidu 5360 to 5394 

114'<onling 10 the numhcnnr of n:f. 7) is efficienrly cleaved in vitro h!' a cationic mangane.\e porphyrin 
complex vectorised by a 19-mer complementary of the target, Mn-tri~MPyP-5'· 

GGCTCCATTTCTTGCTCTC. Breaks are observed at low concentrations (10 nM) and with 

only 2.6 molecules of the metalloporphyrin conjugate per molecule of target. 

I. Sigman. D.S. (1990) Biochemistry 29. 9097. 

2. Moser, H.E. & Dervan. P.B. (1987) Science 238, 645. 
3. (a) Piti~. M .. Prarviel, G., Bernadou, J. & Meunier, B. <1992) Proc. Nari. Acad. Sci. 

USA 89, 3967, (h) Meunier, B. (1992) Chem. Rev. 9Z. 1411 

4. Ding. L., E1emad·Moghadam, G. Cro~. S .• Auclair, C. & Meunier, B. (1991) J. 

Med. Chem. 34. 900. 

5. Piti~. M. Ca.\a.\, C .. Lacey. J., Prarviel, G .• Bernadou, J. & Meunier, B. (1993) 

Anxew. Chem. Int. Enxl. Ed. In pre.,~. 

6. Uhlmann. E. & Peyman. A. (1990) Chem. Rev. 90, 543. 
7. Wain·Hoh~on, S., Sonigo. P .. Dano~. 0., Cole, S. & Aliwn, M. (1985) u/140, 9. 



LAICM3391C Auditorium, Fri. 17 

IBE MICROSTRUCTURE OF SOME SUPERCONDUCTING MATERIALS 

M.A. Seiiarfs, A. V~, C. Rial I...Opez, U. Amador, Ph. Saint-Mani, F. Garcia 

Alvando, E. Moran and M.A. Alario 

Departamento de Qufmica Inorganica Facultad de Qufmica, Univers1dad Complutensc. 

28040 Madrid, Spain. 

Real Solids, as opposed to ideal solids -the last ones only existing in books and 

models- arc plagued by a number of defects of various types'. The ensemble of these 

defects which range from so called extended defects to local compositional variations, 

among others, can be included within the term MICR<>snwcroRE. This microstructure 

often controls the properties, or at least some of the properties chracteristic of the 

solid state. 

In the present communication we are going to show a few examples concerning the 

microstructure of several HTSC materials. We will first discuss the presence of 

extended defects and intergrowths produced by Li-reduction of the (RE)Ba2Cu3~. 

materials, where RE stands for a rare earth ion, in particular Y -when we get HTSC 

properties-, or Pr -when we do not get them-. We will also try to show the evolution 

of some electric tran~port properties coupled with simulation studies of the ion 

responsible for the ionic conductivity. 

Secondly, we will consider some superconductors based in the La2Cu04-type structure, 

dealing in pa.'1icular with two problems: 

(•) Local compositional variations and concomitant structural ordering 

induced by the substitution of La by K. 

(••) Structural and SC properties changes produced in the room 

temperature oxidation of samples of the superconducti11g solid solution 

La2.,Sr ,CuO,. 

Finally, we will consider the microstructural changes that take place in the 

electrochemical oxidation of some of the bi-based HTSC materials. 

<
11Alario-Franco, M.A., Cryst. Lal. Def. & Amorph. Mat., (1987) 14, 357. 
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LAICM1428S A, Mon. 13 

:::3:-:.-·:~.:.:.::;: ::-::::-:_.:.::, ?·:?,?EY:..~.: SPEC:ES : 

~OR PEROXIDASE 

p:.·.·~1•'r j ~·;..=-.:.ss, Laborat.uire de Cr is~allo;:himie et de 

:hi~ie Str~ct~rale IURA-CNRS-424). 

. - .. :-. ( : . : I - -· :·> ,q_:,:,·: in lt-cat ion radicals are believed 

to b·~ i:-.:~r::.··ii~:-es i:. ·;ariuc;s oxidative pathways .::atalyzed 

b!· ~··:::;-:f.:rJc:-'.:.:;. se,c:i~·~: of :he iron(IIIJ resting state of 

(ERP) ·,;it'-. ~eroxides, peracids, etc 

having incorporatl'>d two 

of b~;·~·-: . ..- ·::. J!'·,p••to:-::dase c:ompound-I ICP•:J-I) as 

c :-:o ~ ~. ~ ~ 

( : '.' l intermediate-spin state 

is ~.:·:1'r<.>:'1 r,;~ .. c~r."-~rt!rru'.'."1.-igrtt:-.·tical.ly, coupled to the s:::. 1/2 

:;pin :;L1" •· .,! t:.,. r :Jrpi.:,1rir: It-cation radical. In cor.trast, 

i_n "doubly protec .. ed" 

3/2 is indicative 

pCHf :./r ' lt--., ,~. r:.iJ~·~-1: ~,rir:s. Th 1...::.i, the question ii:· 

... ;.. ... , 
"••J 

. :.·· ... l" 

r:our)~t· 1 i 

anti t •· r r 

·~: !"'. i : .... : r. 

ferromagnetically 

.. ~ ... h ~· rr. t> r r c; t e i n s t hP. y cire 

q:.:~::>' :.·,r. · .. ; .. :,,.i'/•· :r·/·:~,,r i';.1t~··j t;,i: r,.1,::-.:t.r·~_,riir: properties of 

;;n·Jf·r·i. <./1'.··~:·,-: lt-·1· •'.. ,-.,Lr:.-11 ::r .. ·'.·'.r·::: wi.rh ~-pyrrole 

Cr"JfnfJr i :;•··t .~ ':.:--•··· :·1· 

r. r i ! , 

: !:·· r •. 

1r,r: ·,;it h rn~··:;r)-~.f~~.rddrylporphyrin$ 

'/ ;• ' , ~ j • ' l •. 

. •' ,,, 1r •· 

, ..... , .... l. 
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LAICMl280S A, Mon. 13 

EPR AND VOLTAMMETRIC CHARACTERIZATION OF ELECTRO­

CHEMICALLY GENERATED SCHIFF BASE NICKEL(I) AND 

NICKEL{lll) COMPLEXES WITH CATALYTIC PROPERTIES 

Baltazor de Castro 

Deportomento de Quimico, Foculdode de Ciencias, 4000 Porto, Portugal 

The less common oxidation states of nickel. Ni(lll) and Ni(I). ploy o vital 

role in the activity of some enzymes. and the possibility of using nickel 

complexes in these oxidation states os catalysts in reactions of activation 

of small molecules and in redox reactions of organic molecules hos 

spurred great interest. 

We describe the results obtained for nickel complexes with pseudo­

mocrocyclic tetra- and pentodentote ligands obtained by Schiff con­

densation. These complexes provided on easy way to control : (o) the 

coordination sphere (number and type of coordinated atoms); (b) the 

size of the cavity. and (c) steric effects due to substituents in the equato­

rial ligand. Relationships between these parameters and oxidation/re­

duction of the couples Ni(ll)/Ni(ill) and Ni(li)/Ni(I) ore re: orted. 

Reduction of alkyl halides C methyl, rrbutyl. tbutyl and t-butyl bromides 

and iodides ) by ~ ~1(i) complexes electrogenerated in situ were studied in 

ocetonitrile 0:1d <C~,))SO and the kinetics determined. Possible activa­

tion of small molecules ( H, ) by the corresponding nickel(lll) complexes is 

also described. 
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LAICMJ496S A, Mon. 13 

CARBORANES AND MACROCYCLF.S; AN EFECTIVE COOP~ATION 

Francese Tcixjdor 
lnstituto de Cicncias de Maleriales, CSIC, Mali y Franques sin, 08028 Barcelona, 

Spain. 
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LAICM141~ A. Moo. 13 

COMPLEXING PROPERTIES OF FUNCTIONALIZED CYCLODEXTRINS 

E. RizzaRUi, Dipartimenlo di Sciala Cllimiclle, Universita di Catania, and 

btituto per lo Studio delle Sostanze Natunli di lnteresse Alimmtare e Cllimico­

Farmaceutico, V .le A. Doria S, 95125 Cat1nia, Italy 

Tile appropriate functioaalDalion of cydodatrim(CD) provides a multisite 

m:ognition system cap1ble of improving tlleir mdulne95 as catalysts, enzyme 

models and abiotic receptors. Wbile uafWldionalized cydodestrins form only ~ 

caUed "second spbere complexes" witl9 metal co-ordiaation compounds, 

d•emically modified cydodntrins witll substituent croups cap1ble of complexing 

metal ions bave also been used to mimic metal-enzymes and separate enantiomen. 

Tile cooperation between tbe complexed IMtal ion and tlle cbiral CD cavity 

in tbe cbiral resolution of tbe enantiomeric mixtures of unmodified amino acids 
containing aromatic side cbains bas been reported. In particular, tl9e copper(m 

complex of CDbm [CDbm = 6-deosy-6-(N-bistamino).jkydodestrin) was used as 
cbiral additive to tbe mobile aqueous pbalie .ntb a CO'lventional revene pbase 

column. Tbe HPLC enantiomeric seperation of eitber D/L-tryptopban, • 

pbenylalanine or -tyrosine was found and we suggested tbat cbromatograpbic 

enantioseledivity is mainly due to differential complesation in tbe mobile aqueous 

pbase. The different formation constants of ternary complexes, wbicb are larger 

for [Cu(CDbm)(D-AaO")+ tban for [Cu(CDbm)(L-AaO·)J+, were attributed to tbe 

orientation of the aromatic side cbain witb respect to tbe cydodestrin cavity. TIN?M! 

promising results prompted us to extend tbe study of the complexing features of 

cydodextrin derivatives. Thus recendy, tbe copper(ll) comple:iu:s of b­

cydodextrins fundionalized in position 6 wllh etbyle!Hdiaminr. or 2-

(amino)methylpyridine or LJD.c:ysteine were tested as chiral eluents in LEC 

(ligand exchange chromatography). Chiral discrimination was shown by these CD 

derivatives which are able to ad as abiotic ret.:eptors or aromatic amino ~rids. 

More recently, our interest bas been attracted by the l>CJL'l.'ible li.K of the repper(ll) 

complexes of jkyclodestrin derivatives as SOD-mimicking compounds (SOD = 
Superoxide Dismutase). We report tbe Of scawriger adivity of some 

functiooali:ud cyclodestrin copper(ll) u>mple11;es determined by means of indired 

methods. Thermodynamic and spectroscopic measurements were also carried out 

10 find: i) the complex species existing in the es~rimental conditions of tbe 

experimental aMay, ii) their stability, iii) the possible correlation between the 

catalytic adivity and the c:o-ordi~ation features of metal complexes 

11 



LAICM14S9S A, Mon. 13 

MET AL COMPLEXES OF SOME TETRA-AZA 

l\IACROCYCLIC LIGANDS CONTAINING PYRIDINE 

.!:.ditr Costa• anrl ~Ura Dftcadob 

a f<1ci11dade Je f?r:naciii. Av d~> For•,:t::. Arr.>. :la.;. : oOO L!·:.':i.;:1a. t'-.i:1:.:«1i 
b Ceiwo ue Quimica Estrutund. iST. A\• Rov::,(·o P .. is. !0% l.isbc·.-' Cc·hx. Pcn1•;11,\l 

The nigh stJbility and g~eat iflertnes~ of S'.li'ii'? mc;:-1 cornpkxes fo;:ne-.; n: ! :.'-mern•>e ~ J 

t.:tra-aza macrocydic ligands h~ve ;n;de 1C.err1 very im?'):-tarH in " vai·.~~Y o~ <:!J:.ij:-lil :t1r-·1s. 
na.,1ely in medicine lS di;,lgnostic c.M !herapy age111_; ir: !mJging r-.;uoe:.r ~.;a~ m:·!c 
!lesonance spectroscopy (us<1a!ly the :-;.;~~ i;ornplexes) vr i!' nuclea1 medicir.t· {co;q_,j.~xes 
of'>''mT!;. fi7Ga. lllin, "''Y. 67CJ) [;) The pri111:i;:ial !i~.ir.d in this !.ind,,:· a•;pi1cl:'tic.n:' i~ 
OOTA il.4.7.10-tctra-azacyclodoJec::i:ii:-l.4.i lO-tctra.;:etic aciJ). whidi w;,l:!~r v.,:h 
some of its derivaliv1.."S. surpasses ::i;;ssic linear ligands r-iowever. [JOT A !s !,nt :·et the id~ai 
ligand a~ it forms complexes with s;r.:il.u stability \.lo-Ith most :netal >ans l!·:>w sde-:fr.-ity). Jnd 
presents sluw kine:ics of formation of:;ome of its compl-:xes ~2j 
Following ou; stuciies with the tetra-?.z.a macro•·ydn: liga,ds. we cP.m<"<i OU! the :;.:r.tl>esrs er· 
li~ands <:ontaining pyritiine in the ring. I - 4 

~l~ 
I I f.li 

liN i~H ttN NH 

; \ 
\ 
··~·- N-.../ 

H 

, I 

(_/ ~-.../· 

2 

p';. 
I I' 

/~NJl'" r • 
I I 

HN f~H 

(_/ N ) 
I '.._J 
A 

3-R:c;H 

4-fl"''C'tl3 

We have studi!!d tne protonation of these ligands and the metal wmpk,aP·.•n v•ill1 .·«'me 
divalent fos1-seri1•• transiti:-.n metal ions and also Cd2' :mcl Pb2 · <)ur ~au.tics ha··~ shown 
thilt the hy.;;nds COl"taining 1,y-idir.e have fasu1 kinetics i~ metal .:omplc\CHion. b•Jt lower 
stability <:<.nstants than the <:or~cspondmg cor>1p!exes ilf the tetra-az;1 m;:crn<:y..:lic l;gands 
Trying to .;nderstand the tJchaviour of the!>'! tw1~ series nf meta! compicxes spme r,tn.c!Urt.! 
st:.id1ej in a·.iuenus ~;o:i.ltio,1 of th•: Nj2• ar.d Cu2• i:omph:xrs \I.ere made. name!~· elc::m.:1ii.:. 
NMR and EPR ~pe.::troscopit•s 

I M Helps. 0 Parker . .IR Morphy. J Chapman. Tetrahl!dmn. I ()8?, 4~. 21 ?. M K 
Mo:. M Vr.nud;. S V Deshpalllle. H Hore. SJ DeNardo. « F Meares. 
/norg< 'hl!m. 19!:7. 26. ~4<:11 

2 R Delgado . .I J R Fral1~to cia s;1va lil/1111ta. I '182. 29. ll I~~ S Chaves. R Pdgado. 

J JR 1-:auslo da Si!va. li1/a111a. 1992. 39. 249 

12 



LAICM1171S A, Tue. 14 

Study of the reactivity of some ruthenium (II) and (Ill) complexes containing 
triphenylphosphine and multidentated ligands. 

Le!1a Ruiz Azuara (UNAM. Mexico D F . MEXICO) 

Abstract 

An analysis of the products obtained by the reaction between ruthenium trichloride 
hidrate and the anhidro;..s one with triphenilphosphine upon reaction conditions is 
presented. 

The path way to obtained aruonic complexes of ruthenium (II) containing 
triphenylpho!>phine is also discoused 

The synthesis and characterization of octahedral ruthenium (Ill) Schiff base complexes 
obtained from the interacti-.. .• ofRuC12(PPh3)3 is discused 

Also the synthesis and characterization of a series of octahedral ruthenium (II) Schiff 
base complexes obtained from the interaction of RuCl:(PPh1h to with N.N -
ethylenebis(5-R-salicyldeneimine) are presented 

The red-ox propenies and the stability towards oxidaton of Ru(ll)(5R-sal2en)(PPh3)2 
complexes. (R= H-. Cl-, Br-, CHJO-, N02-) were related to electron-withdrawing or 
releasing ability of the substituents in the phenyl ring of the Schiff base 
The rcsul:s show that electron-withdrawing substituents stabilize Ru(ll) C:lmplexes. 
while electron -donating groups favors the oxidation to Ru(lll) The changes in Elt2 of 
complext's, due to rc:mote substituents effect, could be related tochanges in ba~icity of 
the phenolic oxygen This ;:ariation has more influence o:t E 112 of the r.omplexes than 
changes in basicity of the phosphoms in the phosphi!le ligands 

These facts allow us to predict the tend.!llC) !owards oxidation of the metal in Ru 
(l)(sal2en)(PPh1)2 complexes, based only in the weil lcnuwn Hammett constants for 
phenolic substituents 

The possibility to predict and modulate the redox propen1es of coordination wmpounds 
:1as proved to be useful For 1urhenium-SchitT base complexes this is significant because 
the catalytic at.frrity of this type of complexes cccld be related to Ru(IV)/Ru\111) couple 
and as :;ugested by Le~u . the result$ <•btained for Ru(lll)/Ru(ll) can be extended to 
RIJ(IV)/Ru(lll) couple 

Some pttliminar results of hidrogenation reaction ir. rresenicd 
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LAICM1179S 

STRUCTURAL INFORMATION FROM 
119Sn MOSSBAUER SPECTROSCOPY 

D. Tudela 

A, Tue. 14 

Departamento de Q~imica, Universidad Aut6noma de Madrid 

28049-Madrid, Spain 

The principal parameters of a Mt>ssbauer spectrum are the 

Isomer Shift (IS) and the Quadrupole Splitting (QS). The IS 

is sensitive to the electronegativity of the atoms bonded to 

tin. In the case of octahedral tin( IV) halide complexes, 

SnX4 L2 , the IS increases linearly with decreasing electroneg­

ativi ty of the halogen atoms. Although there is a spread of 

data, the IS also decreases with increasing electronegativity 

of the donor atom of the ligand L. Therefore, the IS can be 

used to get information about the atoms bonded to tin. This 

is particularly useful in the case of ambidentate ligands. 

The OS reflects the symmetry of the charge distribution about 

the tin atom, and has been widely used to distinguish between 

different possible isomers of tin compounds. Furthermore, the 

QS can be used to calculate bond distances because the Sn-X 

bond distances in octahedral Sr.X4L2 complexes and the partial 

quadrupole splitting (pqs) of the ligands are linearly re­

lated. A similar relationship has been found for [SnCl~L]" 

complexes. Interestingly, the slopes of the plots d(Sn-Cl) vs 

4pqs for SnC14L2 and [SnC15 L)" complexes, are in the ratio 

2.6(3):1, in good agreement with the ratio 2.5:1 expected 

from statistical considerations. 

Several isomeric pairs of cis and trans-SnCl 4 L2 have been 

characterized by Mt>ssbauer spectroscopy, and the OS values 

suggest that L is a stronger donor when it coordinates in 

trans positions. This is supported by the crystal structures 

of cis and trans-SnBr4 ( Ph 1P0) 2 which provide the first c1·ys­

tallographically authenticated example of cis-trans isorr.erisin 

in octahedral tin (IV) halide complexea. 
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LAICM1171S A, Tue. 14 
METALS AND NUCLEOBASES: COORDINATION CHEMfSTRY A~D BIO-

LOGICAL RELEVA:"ICE 

Bernhard Lippert 
Fachbereich Chemie, Universitat Dortmund, D-44227 Dortmund 

Germany 

The systematic study of structural and reactivitv natterns of metal­

nucleobase complexes provides a wealth of information eouallv im­
portant to the biology of metal-nucleic acid interactions and to co­

ordination chemistry in general. Two tonics meetin') these criteria 

will be dealt 11ith in the lecture. 

(1) DNA staining. Oliqomeric, mixed-valence complexes of cis-(NH3)2Pt 

and pyrimidine nucleobases and related liqands ("platinum pyrimidine 

blues") have a high affinity fer nucleic acids, a property exoloited 

in antitu~or activity tests and cytological staininq experiments. 

Even though the nature of this interaction is not fully clear as yet, 

the understanding of structural aspects of the "blues" is pro')ressinq. 

Two advances, recently made in our 1aboratorv, will be discussed in 
more detail, viz. formation of cyclic Pt4 and Pt8 soecies of underiva­

tized uracil, and the inability of trans-{NH3)2Pt(II) to associate to 

larger aggregates analogous to those of the ~~_-isomer. 1 

(2) Selective DNA binding. The base or sequence specific bindinq of a 

metal entity to a nucleic acid is a prerequisite for its use as a 

chemical probe. Two approaches for the development of metal-based 

probes will be presented: A Au( III) complex has bee~ studied which 

reacts in a hi')hly nreferential fashion with ~l3 of thymine, and t_r:_a_n_~­

(amine)2Pt( II) modified oliqonucleotides are beinq prepared with the 

aim to use them as a·.tisense or antigene aqents. Possible bindinq 

oatterns have been established in model nucleobase svstems.
2 

1 Krumm, M.; Zanqrando, E.; Randa cc io, L.; ~1enzer, S.; Lippert ,B. 
_I_n_o_r:.9.·. C_h_e_m_. 1993, 3_2, 700. 

2 Krizanovic, O.; Sab;it, :~.; Beyerle-Pfnur, R.; Linnert, ll. J. Am. 
Chem. Soc. 1993, 1_1_5, in press. 
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LAICM101~ A, Tue. 14 
PHOTOCHEMICAL MOLECULAR DEVICES BASED ON 

TRANSmON METAL COMPLEXES 

Vincenzo Balzani 

Dipanimento di Chimica "G. Ciamician" dell'Universita, via Selmi 2, 40126 

Bologna (Italy) 

.\ photon is at the same time a quantum of energy and a bit of 

information. The interaction of light with matter can therefore be used 

for energy or information purposes The results that can be obtained 

depend on the de:•ree of organization of the receiving matter. The 

simplest form of organization is that of a small number of atoms in a 

molecule. A higher lr:vel of organization is the assembly of a discrete 

number of molecular components to yield supramolecular species. 

Supramolecular organization can be attained by intermolecular forces or 

by linking together molecular components by covalent t-onds. In this 

way it is possible to design structurally organized and functionally 

integrated systems (photochemical molecular de~·ices) I capable of 

elaborating the energy and information input of photons to perform 

complex functions (light harvesting, conversion of light into chemical or 

electrical energy, etc.). 

We are currently investigating the interaction of light with several 

types of supramolecular systems involving coordination compounds. In 

this lecture, the photochemical and photophysical properties of some of 

these systems will be illustrated. 

Reference 

(1) V. Balzani and F. Scandola, Supramolecular Photochemistry, Horwood, 

Chichester, England, 1991. 
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LAICMIOIOS A, Moo. 13 
CHARACTERIZATION AND SOllE ELEC'I'ROCATALYTIC 

PROPERTIES OP COMPLEXES WITH AZA-KACROCYCLE LIGAllDS 

!l.Costo•gna. J.canales, J.Varqas(*) and G.Ferraudi(**) 

Department of Cheaistry. Universidad de Santiago de atile, 
Santiago, Chile. 
(*) Department of Cbeai.stry, Universidad Jletropolitana de 
Ciencias de la Bducaci6n, 5antiago, Chile. 
(**) Radiation Laboratory, University of Notre Dame, 
Ill 46556, U.S.A. 

In the electrochemical reduction of co over metallic 
cathodes, the large overpotential required lor driving the 
electrode reaction at an appropriate rate is an 
unquestionable technical problem which has been addressed 
by adding catalysts to the reaction. 

Tetra- and bexa-azamacrocyclic and related complexes of 
cobalt and nickel have been successfully used as catalysts 
in electrochemical and photoche•ical processes. 

Little is known, however, about the properties of macro­
cyclic compounds derived from 1,10-phenanthroline and 
related bases(l)· Since such compounds are considered to 
be related to phtalocyanines and porphyrines, they 
potentially have interesting chemical properties for the 
cat~lytic preparations of fuels and/or the storage of 
solar energy. 

The synthesis, characterization and properties of trans­
i~ion metal ion coaplexes with aza-cyclophanes and related 
ligands will de discussed in this work. In these pre­
parations, the obtention of the compounds with good yields 
will be emphasized. 

The nature of the redox processes has been established by 
electrochemical techniques. A number of them have been 
characterized as multiple electron transfers involving 
either or both the metal center and the ligand(2). The 
electrocatalitic reduction of co2 in the presence of these 
compounds is also shown. 

The financial aid of PONDECYT/CONICYT, Project 0113/92 and 
DICYT/USACH, Project 8932CM is acknowledge. 

(1): J.Lewis and T.O'Donoghue, J.c.S.Dalton, 736(1980). 
(2): H.Beloy, J.Collin, R.Ruppert and J.Sauvaqe, J.Am. 

Chea.soc.,1.Q.ll,17(1986). 
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LAICMI015S A, Thu. 16 
:'\ELTR.\L Dl\.ALE'.'iT TR.\SSITIOS-l\IETAL COMPI EXES WITH 

THIOETHER-1:\llDAZOLE-COSTAISISG 

METALLOPROTEISS 

LIGA:-tDS 

Rutina Ba.-;lida 

AS MODELS FOR 

/1t!p<Jrtt.1mento Je {!uim1n1 lno~tinict.1. l"ni\·eniJaJaJ Je .'i<ln1it.1go Je Compmie/a. 15706 

.'i<snliugo Je Cumpmtelt.1. l:\p:iiit.1 

In orJ.:r h1 un<l.:rstan<l th.: m.:..:hanisms lhal rule: th.: physiologi..:al b.:haviour of mc:talloprol.:ins 

il 1s n<.'lxs,,;iry lo know lhc.:ir slru.:lur.:s or. al kasl. lh.: slru..:lur.: of lh.: a.:live site. !'or several 

J .. -.:a<l<.-s smgk ..:~·stal X-r.ty dillr.t.:tion ha.s s.:rv.:d as lh.: linal arb1l.:r for biok :.·al stru.:tur.: 

J.:t.:nnina1ion. I ;ow.:\ .:r. g1111d ..:rystals .tr.: olt.:n Jifrkull lo pr<.-par.: and lho:: f<.-solulion of the 

stru..:tur.: J .. 1.:nnina111m is olkn limill:d. As a ..:ons.:qu.:n..:.: many inorgani..: ..:h.:mists b<.>cJm.: 

im·,11\.:d in lnorgani..: Bio..:h.:mislry by all.:mpling lu J.:;i-;e srnall mol\!\:ul.: mod.:ls th.: 

prop.:ni .. -s 11f whi..:h ..:an h.: ..:ompar.:d with lhos.: of lh.: m.:talloprolein and h.:n..:.: pro\·ide a 

mod.:I ..:ompound. 

In a..:..:ordan..:.: w.:~1 lh.: slru..:luraL ..:h.:mkal. and sp<.>clrosc•.1pi1: d1ara1:1.:rislks. then: ar.: several 

1yp.:s of ..:opp.:n II} 111n.s pr.:s.:nl in .:opp.:r prut.:ins. a"J il is knm,\TI that lhe iU:live sit.:s of 

,;11pp.:r proi.:ms for whkh X-ray ..:rystal slru..:tur .. -s ar.: avallahk ..:ontain ..:opp.:r(ll) bound lo two 

or m11r.: hislidm.: imidaiol.: gr11ups. I an<l it may h.: thal lb.: dislort.:d g.:om.:try around the m<.'!al 

1s 11f gr.:al importan.:.: in lhal il 1.:11ntrols lh.: r.:dox prop.:rti.:s of th.: parti..:ular prol.:in. Frum lhis 

poml of vi.:w. a li1gi..:al sl.:p h1 synlh<.1i..: modds should h.: lo design and synlh.:sis.: ligands 

'\\hkh i;ontain on.: or mor.: imidaJok groups and so mighl impos.: a dislort.:d i.:o-.1rdinalion 

around th.: m.:lal. 

Cons.:qu.:nlly 1miJt.1:11/e-nmtt.1111111g ligand\ ..:an a..:l as \.:rsalil.: mo•kls for ..:opp.:r prot.:in 

.:m1ronm.:n1s. :-.:.11 only do lh.:y giv.: opponunlly lo study Typ.: I .:opp.:r sil.:s. in whkh a 

1hslon.:d m<.1al ion .:nvirnnm.:nt 11f low symmetry is pr.:s.:nl. hut also Typ.: 2 .:opp.:r sil.:s su.:h 

as lhal pr.:s.:nl in hovin.: .:rythro.:yt.: sup.:roxid.: dismula.s.: wh.:r.: an imidalolal.: hridg.:s 1h.: 

h.:l.:rohmud.:ar ..:nppcr-1m.: (lair. 

To dale, several .:alioni.: wppcr. nidd. and rnllall rnmpl.:xcs have h.:.:n synth.:sis.:d li"om lhcs.: 

lyp.: of ligand,. W.: haw li1und lhal an .:k.:tro..:hcmkal m.:th11J2 g1v.:., a novd and fad I.: rout.: 

to th.: synth.:s1~ of nculrdl .:omplcxc' lly deprotonation of lh.: 1;11m:>pnndmg ligand and 

11x1da1111n of a 1aa1/inul t'il.'1·trodt' t Cu. In, N1, Col. 

I. 1-.. I. Solomon. m T. l r. Sp1ro 1cd. I. ( 'oppt'r /'r11tetn.1, W1i.:y, New York. 19li I. Ch. 2. 

2. J. I. llah.:.:h. I>.< 1. Tud and 1 .. 11. Walt·;rs, .I C1."ml Ch1•m .. l'17X. 8, 27. 
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LAICMll~ 

SOME omCAL PROPERTIES 
OF RARE EARTH COMPOUNDS 

G.Vicentini 

lnstit1Jto de Quimica,Universidade de Sao Paulo 
C.P.20780. CEP 01498-970.Sio Paulo.Brazil 

A, Thu. 16 

Some ·optical properties.based in the absorption spectra of the 
Neodymium(llI) and emission spectra of Europium(lll} compounds.,in the solid state.in 
several conditions at various temperatures and in solution will be considered.Calculations 
involving spectral,crystal-field and scalar parameters.aspects related to energy transfer 
mechanisms and some applications will be also considered. 

Financial support CAPES, CNPq, FAPESP,PAOCT. 
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LAICM1494.S A, lbu. 16 
REOOX PROTEINS IN ENVIRONMENTAL BIOTECHNOLOGY 

Claudio Luchinat 
lstituto di Chimica Agraria, Universiti degli Studi di Bologna, Viale 8cni Pichat 10, 

40127 Bologna, Italy. 

u,,dcrslanding the biodegradativc pathways for microbial degradation of recalcitrant 

organic molecules is nowadays an important task. Microorganisms evolve rapidly and, 

in adverse environmental condictions, develop tf>.c ability of using rcaJcitrant or even 
toxic organic molecules as source of carbon111• Once the biodcgradation mechanisms 

arc understood one can hope to plan engineered bacteria with improved biodegradation 

ability, or modified selectivity, or increased resistance. These bacteria can then be 

used, for instance, biorcmediation of polluted sites. 

Biodegradation often proceeds through oxidation. There arc oxidative pathways for 

degradation of aromatic as wellc as of alifhatic compounds'11 • A common initial step 

seems the oxygenation of the substrate by insertion of two or one oxygen atoms, 

respectively. Following steps involve further oxidations until carboxylic products are 

formed. 

In most cases the initial oxygcnascs require electrons together with dioxygen molecules 

to react with the substrate. Electrons arc provided by organic physiological rcductants 

and carried to the'" oxygenascs by iron-sulfur proteinsm. The ubiquitous presence of the 

latter is due to their versatility in terms of aa-essiblc redox polentials, which span 

more than one volt range. We arc beginning to understand the molrcular bases for this 

versatility, i.e., in more general terms, the structure-function relationships in several 

classes of these proteins'1·41• The insight is provided by coupling complementary 

information from several spectroscopic techniques. Further insight is expected from 

molecular dynamics and protein engineering techniques. 

(I) Ratledge, C. Ed., PhyJiology of Biodegradarive Microorganisms, Kluwer 

Acad. Pub., Dordrccht, 1990. 
(2) Cammack, R., Adv. lnorg. Chem. (1992) 38, 281. 

(3) Luchinat, C., Ciurli, S. &. Capozzi, F., in PersfNCtiws in Coordil'lalion 

Chemistry, Williams, A.F., Floriani, C. &. Merbach, A. (Eds.), VCH, 

Wcinheim, 1992. 

(4) Banci, L., Bertini, I., Capozzi, F., Carloni, P., Ciurli, :.;., Luchinat C. & 

Piccioli, M., J. Am. Chem. Soc. (1993) 115, 3431 and ref. th:rein. 



LAICM1092S A, Thu. 16 
NEW CHEMISTRY OF PLATINUM ANTICANCER DRUGS 
AND THEIR PALLADIUM ANALOGUES 

Kevin J. Bamham. Susan J. Berners-Pric:et, Milos I. Djunm. 

Muhammed A. Mazicit, John D. Ranford and Peter J. SrJler 

Departnwnt of Chemi~ry. Birkhccic CoHegc. University of London. 

G,lrdon Hou.'iC. 29 Gordon Square. London WCIH OPP. UK. 

t Division of Science. Griffith University. Australia 

t School of Ch1:mistry. Univcrs:.y oi Wales. Cardiff 

Cisplatin. cis·(PtCl~(NH_1 >2 1. and carboplatin. (Pt(NH3)2(C60CA>l. where CBOCA is 

cydohutane-1.1-dicarboxylatc. arc widdy-u.o;ed anticam:er dru~s-

We have used 1 ~N-cdited 1H and ( 1H. 1 ~NI HMQC NMR Sfl'.'Clmscopy to demonstrate 

the special role of Pt-NH H-llonding the 5'-phosphates in stahili1jng nudeotide adduct'\ 

of platinum anticancer complexes in aqucou.o; solution ( l J_ The application of these 

techniques to the study of Ji- and tri-nuclcotide GG·Pt adduct" will he descrihcd. 

Direct auack of 5 '-GMP on cart1oplatin occurs without prior hydrolysis or cisplatin 

forma1inn in chl.iride solulions (2(. The ring-opened intermediale (Pt(NH 1>21CBDCA· 

0)(5'-GMP>l has a close hydrophollic con1ac1 between lhe purine and CBOCA rings. 

We have separated lhe c·iJ and rran.f isomers of lhe metaholile (Pt(Me021 and s1udied the 

isomeri1a1inn reactions in detail 1-'1- The ci.f isomer prednminatcs in aqucnu.'i solution. 

The palladium analogues of cisplatin and carlloplatin have Ileen synthcsi1.cJ. the laucr l!y 

a novel route. The propcnies of lhesc complexes will he descrihcd anJ compared with 

those of platinum. 

We thank the MRC. SERC. Royal Soci.:ty and Wolfson Foundation for support. 

References 
I. (al 5.J. Berners Pricl·. TA. Frcnkid. J.D. Ranford and P.J. Sad!er 

JCS /Jalffm. 199l. 21'7-21 W. lhl S.J. Bemers Price. T.A. Frenkid. l :. Frey. J.D. 

Ranford and P.J. Sadler JCS Chrm. C.•mm. 199l. 71N-7'JI. 
2. U. Frey. J. D. Ranford and P. J. Sadler lnor1r Chfln. 1993. 32. l:U'- 1'40. 
l P. d. S. Murdoch. J.D. nanfwd. P.J. Sadh:r and S.J. Bcrner,-Pncl· /nor1:. Chrm .. 19'J3. 

in pres,_ 

21 



LAICMl414S A, lbu. 16 
POL YMIDAZOLE COMPLEXES MODfLING TIIE ACTIVE SITE 

OF MO!'ONUCLEAR NO!'l:-HEME IRON PROTEINS. 

E. Mullieza. LM. Van dcr Hcijdtb. G. Lcmen.·icrc. S. Navaralnamb. J.P. Tuchagucsc, 

GA Vcldinkb and JC O!onanf. 

Labora1oire de O!imic cl Biochimie Phannacologiqucs ct Toxicologiqu..-s. 

l"niversi1e Rene Descartes, URA 400, 

-'5 rue des Saints-Peres. 75270 Paris Cedcx 06. France
1
. 

The aim of this work was 10 model the iron(ll) pan of the reaction center from 

Rlu1Johacrer sphaeroides (RC) and 1he iron cemcr of native soybean lipoxygenasc (L-1 ). 

The X-ray s1ructurc of RC shows an hexacoordina1ion by four histidines and one 

chela1ing glu1am;11e. EXAFS and MCD studi..:s of L-1 supponed a dis1oncd octahedral 

structure wi1h 4 nitrogens in a pla'le and 2 oxygens occupying axial sites. Both ~vstems 

exhibit very similar EXAFS fcarun-s. 

We synthesized the ligand bis((imidazol-4"-methyl)-4 imidazol-2-yl) methane 

tTIM) to model the tctraimidazole core. 

The following complexes have been fully characterized, including X-ray s1n1Ct1.ue: 

(Fe(Tl~IJCllCI I and (Fe(TIM)(OCOCH3)((ClO~) 2. 

I is pc'ntacoordinated (fig) and 2 is either pema or hexacoordina;cd with a chelating 

or monodentate acetato ligand (1hc two structures hcing simu/ranemisly present in the 

:;amc c1-y~1al uni1 cell). 

1 

" 
,. 

The structure of 2 wi1h the chelating 

c.rrboxyla1e is very similar to that of RC. 

I in CH30lt loses 1he chloride ligand, as 

shown by comparison with Fe(TIM)(Cl04)2 in 

the same solvent (NMR. Mossbauer. EXAFS). 

EXAFS and XANES in CH30H suggest a 

change from penta to hexacoordination 

imolving two oxygen aloms and reveal a close 

similarity between this coordination sphere and 

1ha1 of L· l, in agreement with EPR similar 

ka1ures for the two iron (Ill) forms. 

The different da1a available. i11dw/i111( rhr mo.tr u.:ent X-ray and EXAFS results. 

will be discussed in the perspective: of com:iaring the: RC and l.-1 iron bir.ding sites and 

the informations given by 1he diffc:rc:nt 1echniq11e:i. 

1 This work is a cooperative: p~ojecl hecween 3 URA 400 ; "Bijvoc; Center for 

Biomoltcular Research Dept oi Bioori:;ini•· Chemisiry. lJ1rech1. The: Netherlands : 

L;ihor.noire de Chimic: de Coordrnacion du ('~RS. Toulouse. 
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LAICMIOOJP I, Mon. 13 
SYMTHESIS AND tHl CHARACTllUZATlat CF NE\I AAOtATIC 
f>ll)SPllJWtES. 

, 
Carlos Camac}'O-ca-cho , Franci\co Javler 
Hartlnez-HarUnez and Rosal Inda Contreras . 
1) Unlversldad Aullmoaa Helropolllana-Xo.:hlallco. ::> 
Centro de Invesllgacl6n y de Esludlos Avanzados del IPM. 
A.P. 14-740, 07000 Mexico D.F. 

We are lnteresled In developing the chealstry of aroaatlc phosphorus 

h~terocycllc 1 - 2 • Wllh this ala we h~ve prepared and characterlzed by 

'H Ile and 31p NHR spectroscopy. A serles of nev phosphoranes vlth 

different functlGnal groups. These ca.pounds have a 10-P-S bonding 

systea. They have a tetracyclic planar arrangeaent. So.e of the 

ca.powlds havl!!' another rlngs perpendicular lo the tetracyclic plane. 

These coapounds are unusually stable. Substllutlon reaction are 

perforaed on the exocycllc phosphorus substltuents. 

I} I • oat, 

S> 1 1 • 1, • O 
1) •, - 0 

}, • • WH1Pr 

l • - Cl 
•> t, • •H • I: • 0 

"~l·CM, 

l,·R. Contreras. A. Murillo. and P. Joseph-Nathan, Phosphorus. 

Sulfur and SI I Icon, 1990. 47, 215. 
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LAICMIOllP 2, !\Ion. 13 

CQllPLEXES OF COPPER(II) Alfi) IRON(III) WITH SCHIFF BASES 
DERIVED FROll AllillOSUGARS: SPECTROSCOPIC Alfi) ELECTRO­
CllBlfICAL CHARAC'l'ERI ZATIOll. 

J..CQstaMgDB, M.Villaqran, B.llatsuhiro and F.caruso(*). 

Departllent of Cheaistry, Universidad de Santiago de Chile, 
Santiaqo, Chile. 
(*)Istituto di strutturistica Chiaica, Consiglio Nazionale 
delle Ricerche, Rome, Italy. 

The synthe~is of complexes with chiral ligands in order to 
be used in asyametric organic synthesis has been a very 
active area of research in the last years (l,~). 

In the present work spectroscopic (ir, uv-visible and 
Mossbauer) and electrochemical characterization of a new 
series of complexes prepared by the reaction of copper(II) 
or iron(III) salts with ligands (L) maae by the conden­
sation of 2-aaino-2-deoxy-D-glucose or 2-amino-2-deoxy-D­
galactose and 2-amino-2-deoxy-D-mannose with o-hydroxy­
naphthaldehyde are informed. Two distinct kind of 
complexes has been obtained with both metals: they show a 
different stoichiometry M:L, l:I and 1:2, respectively. 
Mossbauer spectra of 1:1, Fe:L complexes confirm the 
presence of high spin Fe(III) species. 

Dimethylsulfoxide solutions of the ligands present two 
tautomeric equilibria: a keto-amire=enyl-iminf~ and an 
anomeric one as it have been detected by H-and C-NHR's. 
The anomeric equilibrium has been confirmed by polarimetry 
measurements. These measurements also showed that this 
equilibrium disappeared upon the formation of complexes. 

Copper complexes exhibited a similar electrocllemil:al 
behavior in dimethylsulfoxide and dimethylformamide 
solutions: the reduction process lead to the irr~versible 
formation a metallic copper. Iron(III) complexes show the 
formation of stah:e iron(IJ) species. 

The financial aid of OICV1'/!ISACH, Project 8'>37.CH is 
acknowledged. 

(1): O.A.Laidler and o .. T.Milner, .r.arganomet.Chem., UQ, 
17.1 (1<>84). 

(2): O.A.Jaidler, O.Hol?and and n .. f.Milner, J.Mol.Cat., 
U,119(1981). 



LAICM1012P 3, Mon. 13 

PREPARATION Al"D ~IRUCTURE OF (Cd(TlllA:'\tl:\E)Cl3}2.211z0: 

A NEW COMPLEX OF CAD:'\llUl\1(11) AND VITAMIN 81 

J.S. Casas3-, E.E. Castellanob, M.D. Cou~. J. Sordoa, J.M 3
• Varelaa, 

J. Zukerman-Schpectof 

3 DepaJtamento de Qufmica Inorg:!.nica, Universidad de Santiago de Compostela, 

Galicia, Spain; b1nstituto de Ffsica e Quimica de Sao Carlos, Universidade de Sao 

P:lulo, SP, Brazil; CDepaJtamento de Quimica, Universidad Federal de Sao Carlos, 

Brazil 

The title compound was prepared by mixing CdCl2.H20 with previously 

neutralized (thiamine)Cl.HCI in a one-to-two molar ratio in water. Its structure was 
analyzed by X-ray diffraction. The compound is a ccntrosymetric dimer (see Fig) 

and a "true" Clllllplc:x of the \·itamin B!. Thal is. cadmium( II) form direct bonds 

w11h the thiamine cation. As in Cd(lhiamineJCI .,.0.6H20 ( l }. the metal atom is 

coordinated lo three chlom ligands and the Nt I') atom of the pyrimidine rint:. bul 

an additional bond with 0(~-y) from ;s neit:hhouring molecule expands the cadmium 

courdination number frnm four to live and forms the dimeric unil. 

(1) R.E. Cramer, R.R. Maynard anJ J.A. lbcrs. J. Am. C/11"111. So< .. 1981. /OJ, 

76-111. 
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LAICM1013P 4, Moo. 13 

Dll\IETHYL[S-(2'-PYRIDINEl\IETIIYLEN)-2-TillOIIY­
DANfOINATO}THALLIUM(III): AN Ul\'USUAL CASE OF 
LINKAGE ISO!\IERISl\I 

J.S. Casas3, E.E. Castellanoh, N. Playa3 , A. Sanchez3
, J. Sordo3

, J.'.\P. 

Varela3 , and J. Zukerman-Schpector 

3 Departamento de Quimica lnorganica, Universidad de Santiago di: 

Compostela, Galicia, Spain; htnstituto de Fisica e Quimica de Sao Carlos. 

Universidade de Sao Paulo, SP, Brazil; coepart:imcnto de Quimica. 

Universidade Federal de Sao Paulo, SP. Brazil 

The title compound [TIMe2(PyTd)) was prepared by reacting the neutral form 

of the ligand (HPyTd) and :hallium(llI) hydroxicfe in an :1queous:etha11(1l 

mixture. 

The two (TIMe2(PyTd)] molecules of each asymctric unit arc linkage isornas 

(sec Fig.). In one, the thallium atom (Tl in the Fig) is coordinated 10 a N(J).S­

bonded ligand. Jn the 01her, the metallic center (Tl' in the Fig.) is 

N(l '),N(4'),S' -coordinaled to 1hc thiohydantoinate anion. In order 10 read1 

this versatile coordinalivc behaviour. PyTd- adopts in the complex two 

isomeric forms with the hydrogen atom of the remaining thiohydanloin N-11 

gmup placed at N(I) or N(J') respectively. 
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LAIC!\11016P S, Mon. 13 

SILVER(I), PALLADIUM(ll), PLA'flNUM(ll) AND 

PJJA TINml(IV) COMPLEXES WITH ISOOROTA TE AND 2-

TillOISOO:tOTATE LIGANDS. F. Hueso-Urena. M.N. Moreno-Carretero. 

M. Quiro~-Olozabal. M.P. Sanchez-Sanchez and G. Alvarez de Cienfuegos­

Lopez. Depanamento de Quimica lnorgtinica. Facultad de Ciencias 

Etperimentales. Campus Unfrersirario ·Las Lagunillas·. 23071-JAEN (Spain). 

lsoorotic acid (5-carboxyuracil) is an isomer of orotic acid that exhibits 

pharmacobgical properties. In previous papers. we have reported structural and 

biological studies on several complexes of isoorotato and 2-thioisoorotato ligands 

mainly with first row transition metal ions. This work describes the results 

obtained from the study of complexes of isoorotic (H_1CU) and 2-thioisoorotic 

(H,CTU) acids with Ag(I). Pd(ll). Pt(ll) and Pt(IV) ions. Thus. twelve new 
complexes containing the orotic derived ligand in either monoanionic (H1L) or 

dianionic <HL 0

) form have been isolatl".d and studied by conductivity 

measurements. infrared and nuclear magnetic resonance spectroscopies and 

thermal methods (TG and DSC). From experimental data. tentative molecular 

structures are suggested for some of these complexes: 

COMPOUND MET AL-LIGAND BINDING SITES 

Ag1H1CU) Ag2(04,05)2 

Ag1<HCTU) ... Ag((S2.N I )(04.05))Ag ... 

AglH:CU)(H,CU)·py (Ag(04.05)1py) 

Pt<H:CU>:·4NH, Pt(04.05): 

Pt(HCU)-4NH, cis-(Pt(04,05)(NH,)2) 

Pt<HCTU;·2NH,·2H:O ... Pt((S2.N I )(05,05'))Pt ... 

PtCl;(H;CU); ·4NH I trans-(PtCl2(04,05)1) 

PtCl;(HL>-4NH I ... (NI l)Cl1(NH,)Pt((04.05)(N I)) ... 

PtCl.(HCTU)"2H.O ... <S2)1Cl,(H.O>PtH05.05')(S2)) ... 

Also. the: antimicrobial activity of thc:se compounds against ~veral bacteria 

and yeast has bcc:n assayed. being noticeable that PdCl(H1CU>-py complex is 

active against Pseudomonas sp and Micrococcus sp at CMI v&lues lower than 50 

µg·ml 1• 
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EMF and CALORIMETRIC STUDY on u+11.1~PHENANTROLINE and 

ff+ 12.2'-BIPIRIDYL SYSTEM (0.5 M Naa, 25 "C). 

M. Ortega. A. Perez and Brit<'. F 

Laboralorio de Equilibrios en Scluci6n. ~&>ela de Quimil:a. Ap .. n101. 
Fawltad de Ci~ias, Universidad Cerual de Vene211ela. Caracas. 

While 2.2· -bipyridyl base (B) only form with Ht the HB~ complex. there 

is enoo~ evidence (111; 1 10-Phenamroline (C) forms beside He+. the He:+ 

specie m aqueous solurs.'ns'. 

In this work we study the ff+ fl.10-phenanlroline and ff+ / 2.2· -bip}Tidyl 

e"ulibria by emf (Jdan eledrode) and ..:alorimetric measurements in 0.5 M 

NaCl as ionic medium at 25 °C. 
The following table shows the results obtained by applicalion of 

LET AGROP 2 to the expenmental data. 

I log., AH" kcal AS0 e.u. 
! 

H• +Be=> HB• l 4.34(1) 3.6(1) 7.9(4) 
w ... c ~ He+ I 4 794(4) I -4.3(1) I 7.5(4) ,__ _____________ -t--

I -1 4(6) 4(4) .__W : 2C e=> HC.t 6.38(3) ·--
W .. B + C ~HBC .. µ, 57(7) -6 1(3) - ~--~( 1) -

- ------------- t --- c .. HC· ~HC1" I 1.58(2) ·3.1(3~ ___ :3(!1_ -
I B 1- HC• e=> HBC• . 123(5) I •2.6(3) I ·3(1) 

Ktferenc.s. 

l Orfeaa. M : Conipl~jo11 de fcnenlrolinu ') dipiridinu. ::. Sistcmat< 
2.2 ·b1p1riJ1ln · I. to-fcrum1r,,hn11 · W I NaCl O .. 'i M. 2~ C) . Te111i; 
de L1cen1:i1tlul'll. Et11:11el1t tie <)111n11c11 Fa1:11lt11d de < ·1en~rn". I ·1 ·v 
n:v (l 989) 

., S1llcm. L G anJ Wamqvua. B Arkiv K1.'fl11. 31. 3 77 <1969) 

28 



LAICM1031P 7, Mon. 13 

EMF STUDY on the COMPLEX FORMATION or ETHYLENEDIAi'\11-

NE-N.N,N' ,N· -TETRAACETIC ACID with V ANADIU1\1(V) In 0.5 M NaCl 

MEDIUM at 25 -C. 

E. Rodi&Ues. M. L. Araujo and Brito. F. 
Laborall.lrio de Equilibrios en SoluciOO. Escuela de Quimica. Ap. .t 710~. 

Facultad de Ciencias. llniversidad Cen:ntl de Venemela. CIU1lcll£. 

The ~;rstem WN0
3

·,1-11c-z (l-4C = Ethylenediamine·N.N.N .N-teira­

acetic Acid, EDT A) was studied by emf (glass eleclrllde) mea:iurements Ill 

0.5 M NaCl as ionic medium at 25 °C. covering the followmg pH and total con­
ccntratilln ranges: pH= 2. 9. V(V) and n1c-z = 5 . IO (mM) 1

. 

The data were treated by usi~ LET AGROPl. accordi~ to the reactil.ln:i: 

The equilibria analy1ti:i indicated the followi~ complexes and ~'labilit} 

consulllls: 

References. 

(p,q,r) 

..JQ~h!L 
--- (~_._1_:!2__ -·· 

(2.1.l 

I k>l 11,qr (lcr) 

VO£~· . __ 8.8'.!~IJ- .. 
HVo .. cz- 12.66(1) 
·----~-1--· -·-··· ----·· -··· 
H VO c· 15.791(9 

I. Rodrigues, E.: 'Equilibnos de vanadio(V) ~ Sistema \'O:• ·EDT!\ 

(NaCl 0 5 M. 25 °Cl . Te11i11 de L1cenciatura. E11cucla de C..)1111111~·a. 

Facultad de Ciencias. l iCV ( 1993) 
2 Amek. R. Si lien. L. 0. and Wahlberg. o · Arkiv Keirn. \I 3~3 

(1969). 
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HIER\IOCHEMISTRY of REACTIO!'iS In SOLUTIONS. 

~ A Thmtt..l.:hc:tt1i.:al Swdy l,fHydrolyzcd VOz+ Solutions (0.5M. NaCl 25"C). 

-~!l~'..._,_\f_J, and Brito. F. 

L.ab,,rah'ri'' ~ Equilibril'S en S<.)ludOO.. Escuela de Quimica. Ap. 4710:?. 

Fa.:ult;1J Jc C1cn.:ia:s. l"ni.,·en;idad Central~ Venezuela. Caracas. 

The enthalpy and entropy changes for the formation of V40 12
4• and the 

dekavanadate ions H. V100"tj(6-x)- . x = 0. I, 2, 3. from hydrolyzed VO/ solutions 

m 0" M NaCl medmm at 25 ''C' have been determined by means of erthalpy 

111rau-..1ns. covenng the following pH and total concentration 111J1'!es: 1 "°' pH s 6 5 
and 0 O~O \t ::. V ~ 0 050 M t 

The ex-perimental data were treated by means of LET AGROP2. according 

lll the reacuon scheme: 

The following results were obtained. 

_ ·-·--·---~-AG°J>qr 
! 

AH"DCJr l AS"DCJr I 
I 45 6(4) 71(2) V.io1.4· I 24.3(3) I 

__ y~~~! :4.0<~~ I 28(5) 13(8) 
I 

HV .. -.<>·~~- : 15 7(3) I 33.1(3) 58(2) I 
--..---...-~ 

H.V-,02;..-4 1 11.~(9) I :rl.7(7) 75(5) 
--+ 

HS1.0.,.--1 i 8 7(9) 
' 

32 0(8) 78(6) 

keference1. 
1. Anm1•'· \f. L ·Termoqunrnca dcil vanad10(\') en 11oluc1on'. Te11s 

[Jc1i:h1ral. E:i11.;ucla de (,)uurnca. Facultad de Ciencias. UCV ( 1992) 
., ~.\me~. R .. -U-kiv •~emi. 32. 81 (1970). 
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SPECTROPHOTC'METRIC snJDY or Che AXIAL COMPLEXES or ms­

(p-SlTLFOPHENYL)PORPHINE-Co(III) with PYRIDINE. ~PICOLl­

!'iE, IMIDAZOLE and Ofr ln l M Na004 MEDll'M at ?5 -C. 

Linare!; C". Marin A. and Brito. F. 

Laborahlfio de Equilibrios en SoluciOn. ~uela ~ Quimica. Ap. 47102. 

Facultad de Ciencias. llniversidad Central de V~zuela. Caracas. 

The systems W ! CoP t L (CoP = ms-IV(4-sulfophenyl)porphine. L = 

pyridine. 4-picoline and imidazole) were studied by ~ctr"Pbotometric 

mea:mrc:ments 1400-450 nm) in l M NaCI04 as ionic mc:dium at 25 ..:·c. u&'i~ 
rite folk,wi~ pH and total concentration ~es: 5 ~ pH ~ 11, CtlP 4 µM and 8 ~ 

L ".. (!TL!\{) ".. 5 5 1. The data were treated by using LET AGROP1 acrording to the 

reaction :;cheme: 

The equilibria analysis indicated the follow~ c\'1mplexe11 and stability 

constants (log J_\ (3cr)): 

References. 
Linare11. C . · Determmac1on de la11 constllJlfes de estab1hdad de los 

c•Jmplej•J!! axiale!' de la meso-tetra(p-sulfonatofenil) p•Jrfirma de 
C'o({IJ) con imid:m>I. 4-pic,,lina y piri.:lina en g,,lud,)n acu•Jsa 

, ~•~Cl< >.1 IM. 2~ 'C) . Te1m1 de L1cencialura. E11cu-=la de (,)umuca. 

Facultad de <'1enc1u. l ICV (1992) 

2 S11len. L G and Wamqv111t. B Aries•• Kem1, ~ l. 3 77 ( 1969) 
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l!'li"TER.ACTION OF CIPROFLOXACIN AND OFLOXACIN Willi 

POLIV ALEl'iT CATIONS 

B Macias Siprhu•. 1\1. l\larlinu Cabarga .. , A. Sanrllu Na.-arro.. and A. 

l>ominguu-Gil Hur~ ... (0 1 Dpto. de Quimi.:a lnorganica. (00
) Dplo. de Farm.icia ~- TL-.:nologia 

Fann.:cu1k:a. F;11:ull3J de Fanna.:i:i. UniR-r.<idad de Salamaoca. 

Several authors have rcponed on the interaction between quinolones and antacids or 

other drugs which include cations as At~•. Mg~•. Fe2• or Ca2•. A decrease in the 

amount of quinolone absorbetl after its simultaneous oral administration with the above 

mentioneri cations have been found. In spite of the large number of papers published 

about this subject. the mechanism of the interaction remains unclear. The aim ot the 

present study is to insight in 1his interaction from a chemical point of view. in order to 

extend the conclusions to the reactivity in the gastrointestinal tract under similar 

experimental conditions. Ofloxacin (a) and ciprotloxacir. (bl have been choosen as 

quinolones to be studied because they show imponant differences about i!s absorption 

characteristics. either in the absence or the presen..:e of cations. 

. .. 
Despite the structural analogy between these two molecules. the reactivity with these 

cations is rather diffrent. Carboxylates arc formed with otloxacin. these salts being more 

soluble than the quinolone itself. due !o its strong ionic character. However. ciprotloxacin 

cloes not form salts or non·absorbable complexes with metallic cations. although '' 

crystalline material is formed. Experimental results using FT-IR and I H !'l'.\.1R 

spectroscopies. mass spectrometry and X-ray diffraction indicate that the carhoxylic 

group is unreacte.;. 

FT-IR spectra rll!00-1500 cm· 11 have bct·n 

induded in the figure: profile al corresponds 111 s1ar11ng 

of1011acin:: and bl to the solid residue isolated aitcr 

reaction with different metal cations; al corresponds 10 

staning ciprofloxacin and bl to the solid residue 

isolated after reaction with difi::renl metal catiom This 

new prmlm:I. more stable than the corresponding 

m1:1allic sails. doe' no contain any metallic cation. 
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WATER EXCHANGE REACTIONS ON [M(CH3NH2)5H20]

3
• (M = 

Co(lll), Cr(lll), Rh(lll) COMPLEXES. ACTIVATION PARAMETERS AND 

MECHANISTIC IMPLICATIONS 

G Gorizalez M Martinez Departament de Qu1m1ca lnorganrca. Umvers1tat de Barce­

lona Diagonal 647 08028-Barcelona. SPAIN 

A E Merbach B Moullet lnst1tut de Chim;e M1nerale et Analyt1que. Univers1te de 

Lausanne Place du Chateau 3. 1005-Lausanne. SWITZERLAND 

Foliow1ng our interest on the reaction mechanism of amrnated trans1tron metal com­

plexes we have studied the water exchange reaction 

The complexes have been prepared 1n isotop1cally 
17 0 ennched water and the reac­

tions havP- been to11owed using ' 70 NMR at vanable temperature and pressure 
1 

From tnese vanable temperature and pressure studies the act1vat1on parameters .'l.S:. 

\H · and \V' have been obtained These. combined with previous data from anat1on 

reactions of these complexes 2 enables us to establish the nature of the intimate 

mechanisms operating for these subst1tut1on reactions i='or M = Cr an associatively 

activated mechanism seems to operate. while for M :: Rh the trend becomes more 

dissociative 

Comparison of \V - with those for the corresponding amm1ne complexes. supports a 

smft to...,aros a more d1ssoc1at1vely activated m~chanism as the stenc hindrance of the 

amine ligands increases 

-~-==-==-~==~----~~-~ 

References 

11 1 Rapaport L Helm A E Merbach P Bernhard A Lud1 tnorg Chem 1988. 27. 

873 

2l G Gonzalez M Martinez X Solans M Font-8ard1a lnorg ~him Acta 1993 203. 

229 
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TF.MPERATURE, pH, AllD PRESSURE DEPEllDEllCE OF THE 

Ol11'ER-SPllERE ELECTROll TRAllSFER-REACTIOllS OF PEllTAAIMlllE-

PHOSPHA'l"Ck..-OBAI..T( III) TYPE COMPLEXES. 

M.Martinez. f'l.-A. Pitarque. Oepartament dE Qui111ica Inorganica. 
Universitat de Barcelona, Diagonal 647, E-08028 Barcelona, SPAIN. 

Continuing our studies on the steric and electronic effects that affect 
the reactivity and react ion mechanisms of 'simple' transit ion metal 
complexes' we have studied the following outer-sphere redox reaction: 

where xM- represents the oxoanions derived from the PO", ?~07 , and P3 010 

groups. 

Outer-sphere redox react ions are mu 1t i -step processes that i•p ly the 
format ion of an intenned iate encounter-comp lex undergoing the rate­
determin ing electron-transfer. We have chosen [Fe(CN) 6 ]

4 

as reducing 
agent because it enables the total separation of these pr~cesses re­

presented by Kand k in the derived rate law: 

k = kK [ [ r'<.' I CNl • ; : : 

"'"$ 1 • /( r r F°"' < rN) ": ' : 

The therma 1 and pressure activation parameters for these series of 
reactions have been determined. A correlation between the electronic and 
ster1c nature of the phosphorous oxoanions has been established. 

REFERENCES 
M.Ferrer. M.Mart1nez. M. -A.Pitarque, J.Chem.Soc., Dalt~n Trans .• 

1990. 1629. 
? R.C..Wilkins. KinetJCs and Mechanism of Reactions of Transition 

Metal Complexes, VCH, Weinheim. 1991. 
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THE STIITRESIS OF LAllTRAllOlt ~-tlOLTBDOflETALLATES 

S. Bolgu{n guiiones. J.M.D. Estrada c •• F. Zuno Cruz 

Universidad Aut6noma Metropolitana-Azcapotzalco, Divisi6n de 
Ciencias Basicas e lngenieria. Departamento de Ciencias Bisl 
cas, Area de Quimica. Av. San Pablo N9 180, 02200, Mexico, -
D.F. 

Heteropoly compounds form a wide variety of coordination 
compounds, as acids or salts, where one or more central ions 

coordinate each other in a tetrahedral or octahedral way by 

octahedrical groups, Mo06 or wo6 , forming a compact 

structure named heteropoly anion. 

In Anderson-Evans-Perloff' s structure (X Mo 6o24H6 ) the six 

hidrogen atoms bond to oxygen atoms of central octahedron; 

the central atom could be Al, Cr, Fe, Co, Ga and Rh in 

oxidation state (Ill), or Co, Ni and Cu in state (II). 

The synthesis of lanthanum salts was made by interaction of 

a111111onium hexamolibdochromate or hexamolibdocobaltate and the 

stoichiometrically double of lanthanum chloride i.n aqueous 

media, by means of the following reaction: 

x HzO + {NH4>3IXM060l8(0H)16I + laCl3 

LalXH060l8(0H)16I· x HzO + JNH4Cl 

The contents of lanthanum, the centra 1 atom, as wel 1 as 

molybdenum and water, in the compounds LalCrMo6o18 CoH) 16 1 .11 

H2o and La1CoHo6o18 CoH) 16 1 .10.5H2o were analys~d by standard 
techniques. 

The infrdrred spectra shows the charactcristical vibrations 

of X-0, Mo-0, Ho-0-Mo and 0-M honrls. 

Also a thermal analysis was made, which conf irmcd the 

different nature of lost Wiltcr, the "amorphi7..1tion" <'f the 

sample as water was loosinr,, the r~cri~talization anrl 

for~ation of new cristillline pha~es. 
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PREPARATIOft AND CHARACTERIZATIOft OF TRINUCl.EAR IRON(Ill) 

CARBOXYLATE CIJ4PLEXES. 
G. Losada and M.A. Mendiola 
Departamento de Quimica. C-YIII. Universidad Autona.a. 28049-Madrid. 

Sp~in. 

There are few metallic clusters CCJlllPlexes that have yielded 110re in­
formation on the parameters which govern stability within metal-ligand 

)~ 

aggregates than the structural variat1ons 
shown by thP. triangular ,11--oxo centred spe­

cies IM~ 11 o(RC02 > 6 CL> 3 1x. The c0111plexes 
are able to form with a wide range of me­
tals. carboxylic acids and capping ligand. 
The flexibility also extend to being able 
to produce mixed-metal species. as well as 
to redox chea:istry which allow the synthe-

sis of mixed-valence species. 
In this work we report new COlllPlexes frOll 

iron Jcrylate and crotonate. with water as ecuatorial ligand. with 
2,3,4-p1coline and 2,3,4-bromopyridine and the mixed metal crotonate 

complex 1Fe2CoO(C4H5o2>6<py) 31 • 
The reactions were carried out with chloroform as solvent and mixing 

the reactives directly. The reactions with 3-picoline and 3-brOlllOpy 
yield new complexes with the organic molecule as end ligand frOlll the two 
procedures, but the another reactions give the complexes in absence of 
solvent. The metal-mixed complex has been prepared dissolving the aquo 

c0111plex in pyridine followed by the addition of diethyl ether. 
The IR spectra of all complexes show the presence of bridge carboxy­

lates and the bands assigned to pyridine derivatives are shifted in 
accordance with the new Fe-N bond. The electronic spectrllll of the mixed 
complex confirms the presence of Co( Ill octahedrally coordinated. The 
Fab Mass spectra of the complexes confirm that the basic trinuclear 

structure remains. 
~e thank the Oirecci6n General de lnvestigacion Cientifica y Tecnica 

(5painl for financial support (project P890-0227-C02-01). 
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LEAO(II) CCJtPLEXES WITH DIAZA AND TETRAAZA LIGANDS CONTAIN­

ING TR IAZOL GPOUP. 
Agueda Arquero, Universidad Politecnica, Departaniento ATSI, Montegancedo. 

28660-Boadilla del Monte, Espana. 

Pilar Souza, Ana Matesanz, Vicente Fernandez, Universidad AutonOllla de 

Madrid, Departamento de Qu;mica, Cantoblanco. 28049-Madrid, Espana. 

Starting from the results of our previous studies on Schiff-bases, the 

relationships between the structure and the properties of SOiie carbohy­

drazones have been investigated because these substances raise interest­

ing structural problems and they have n1111erous applications. 

In the present c011111unication we describe the reactions between 

3,S-diacil-1,2,4-triazol and the dia..ines: thio- and se11icarbazide, 

thio- and carbohydrazide and the role of Pb(NCS) 2 as tei.plate. Same COll­

oounds obtained show their ability of reaction against other dia.aine 

molecule to make macrocyclic CQlllPlexes as show in the scheme. The iso­

lated products were cha-

racterized by elemental 
analyses, melting points, 
i.r., uv-v., 1H rt4R and 

mass spectrometry. 

We thank the Direccion 
General de Investigacion 

Cientffica y Tecnica 

(Espana) for financial 

support (PB90-0227-C02-

01). 

References 
· B.Dietrich, P.Viout, J.-M.Lehn, "Macrocyclic Chemistry", VCH, 

Weinheim, 1993. 
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A CALORIMETRIC STIJDY OF TIIE Ni(ll)-5'GMP AND 

S1MP SYSTEMS. A BASE STACKING STABILIZATION. 
L.A. Herrero and A. Terron. 

Depanamcnt de Quimica. Universitat de les Illes Balears. 07071 
Palma de Mallorc3 (Spain). 

The interactions of metallic ions with nucleotides arc of great 
interest owing to the role of metals in the metabolic and 

carcinogenic processes. In the last de~ade, new structures of metal­
nucleosidc complexes have been studied and novel modes of 
binding illus1ra£cd (1). Complexes cf purin _ :iucleotiites of the type 
cis M(NMP)2 with 3d metals are known. : .. a previous calorimetric 

study (2), the interaction of Ni(II) with 5 AMP was studied. 

We present a solution calorimetric sh1dy at ph)siological pH in a 
wide range of nucleotide concentration (between 3mM and l 2mM) 
for the the Ni(II)-5'GMP and S'IMP ·~·~tl!ms, in order to de1ermine 
the K2 constant and enthalpies of the following processes: 

Ni(II) + NMP2- = Ni(NMP) K l and ~HI 
Ni(NMP) + NMP2-= (Ni(NMP)2j2· K2 and AH2 

The values at 25°C suggest that the stacking interactions. assigned 
tentatively as AH2-AH1, follow the order AMP> GMP>IMP as it was 

known by other experimental methods ( 1,2). 

NMP AHJ ASI logK2 AH2 AS2 AH2-H I 

kJ/mo e.u. Id/mo e.u kJ/mol 

AMP -10.0 15 2.34 -21.6 ·28 · 11.6 

GMP -14.2 :! 0 2.04 -19.2 -25 -5.0 

IMP -12.6 I 5 . . . . 

l·A. Terr6n. CommentJ /norg. Chem., (1993).li. 63-88 
2-L.A.Herrcro and A.Terr6n, Eur.J.Biochem .• 2.Q2.. ( t 991 ). 401-404 
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NEV OCTAHOLYBDA'r'..S CONTAINI!iC ORCA!HC BASES CO-

ORDINATIVELT llOUND TO .c>LYBDEJIU!t. 

P. Cili. P. Hartin-Zarza 
Depart-nto de Qui•ica Inorg;\nica. Univcrsidad de La Laguna, 
Tcncrifc, Canary Islands, Spain. 
J.M. Arrieta 
Depart-nto de Qui•ica lnorg;inica, Univcrsidad dcl Pais Vasco, 
Apdo. 644, Spain. 
M.C. Mui\oz-loca 
Dcpartamento de Fisica Aplicada, Univcrsidad Pclit~cnica de 
Valencia, Caaino de Vera, s/n, 46071, Valencia, S~air.. 

Polyoxometalatc chemistry includes the study of compounds that arc 
unique bccauac of their topological and electronic versatility and 
their relevance to several disciplines. 
While many octa-lybdatcs of organic bases arc known, where the: 
organic base is bonded to (Moa<>z6)-4 anion by a hydrogen bond, only 

two octamolybdatcs containing an organic base co-ordinatively bound 
to molybdenum have been dccribcd c:,2). 
In this ca...unication vc report nev octamolybdatcs containing 
i•idazolc (Him), 1-methyl-i•idazolc (1-•i•) or 2-methyli•idazolc (2-
•in), namely {Hz i•lz (Moa<>z6 (Hi•)z)l, (NHzHez)4 (Mo.OZ• (Hi•)zJ·lHzO 

2.. (l-Hi•J 4 (Moa0z6 0-•i•hl ·2HzO l and (2-Hmi•)4 (Mo.OZ• (2-

•i•)zl ·lHzO i Compounds 1 and l verc prepared by the reaction 

between molybdenum trioxide and i•idazole or 1-methyl·i•idazolc in 
aqueous •edium, whilst 2. and i were synthesized by reaction of 
molybdenu. trioxide with imidazole or 2-•ethyl-imidazole in claf·HzO 

(claf • diiaethylformamide). The compounds have been characterized by 
elemental analysis, infrared and 1H and 15C NMR spectroscopies ant 

thermal measurements. The structures of comp\lnds l and l were 
determined by X-ray crystallography and shoved that both anions arc 
r.O"lposcd of two JIMo06 and six Mo06 edce-sharing octahcdra. The Mo-M 
and Mo-0 bend strengths of both compounds have been calculated. 
l. Mc Carron, I-"·, III, Whitney, J.P. and Chase, D.I .• lJli2.es.._ 

kbm.. 1984, ll. 327S. 
2. Cili, P., Hartln-Zarza, P .• Martin-Reyes, .;., Arrieta, J.M. 

and Madariaga, C., Polvhcdron, 1992, 11. 115. 
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CRYSTAL STRUCTIJRES OF As. Sb AND Bi 
N.,N-DIElllOXYDlmlOCARBAMA TE COMPLEXES 

R..Gnziani - Dip.to di Chim. lnorg. MctaHorg. c: Analitica - Univ. di Pado..-a 
U.Cascllato - C.N.R. - ICTIMA - Corso Stati Uniti - Padova (Italy) 

Previous sbldies cm complexes of V GRlUP elemails wilh diedlylcbdliocarbamlle hgand ha"-e 
sbawn difFermt coordinatian geometnes 11 ). We niport here the crystal structum of the As. Sb 
and Bi compiexes wilh N.N~iocarbanmte CL) 12) 
AsL3. C1sHwN306St,As: tridinic. Pl. I == 1.346(3). b = ! I 51()(3). c ~ 15 Ol 1,4)..\. a . 
1162(3). p = 74 44(3). y = 17 73(3)0 The structure was refined to the final R ofO 056 based on 
2120 obserwd mlections. 
SbL3. C 1sH:~4iN306St,Sb: t11clinic. Pi. a = '> '>73(:;). t. ~ II 113(3). c = 12 41Clf4}..\. a ·· 
104.23(3). p = 15 06(3). ! = 85 71(3)0 The struclUR was refined to the final R of 0 021 based 
Oil 3062 obserwd Rffeclions • 
Bi24r C~N6012S12Bi2 mcinoclinic. P211c. a= 11 172(3). b = 21 4:"1(3). c = 22 26-H·OA. 
p = «i>S.26(3)0 The structure was refined to the fmal R of O.Oo2 based on 4100 observed 
reftectians. Two iDdependail molecules of the climeric compound are present 111 the IS)mrnelnc 

unit. 
1be caonhnaliaD polyhedral in AsL1 an be described as a distorted tngonal antipnsm Each 
bidealare ligand is strangly coontimred through the neptiwly dw.,'ed sulphur acorn 12 33-
2.3SAJ and forms a relatiwty weak bond wilh the odier (212-21!-AJ The lhree strong As-S 

bonds Ill! nearly ll right ansJes to one analher 
1be hpr atomic dimensions of Sb allows all the sax S atoms ofthe hgancls to form comparable 
coordimbGn bonds wilh the cmtral ion wilh small but 511P1ificant diffete11ces berween the S atomS 

of the same lipid. All distances aR in the range 2 46 - 2 SSA The resultmg coordulat1011 
polyhedron is Close to I YefY distorted pentagonal pyramid 
Biz~ ainsisu of~ binuclear molecules where two ligands are chelated to the 
same ion whereas bdh S atoms of the !bird lipncl are bridged Each Bt Kiii IS 8-coordinated and 
the dosesl description of the ster90Chemistrv is that of a dislorted dodecahedron The 81· 
S(bridged) bond~ 13 07-3 14AJ aR sipificantly longerdaan the others 12 67·2 84AJ 

c 
c ("' ("' ("' ("' 

·' •' ·' •' 

s 
Bi Bi 

, . ... 

(' .. .. ;1 

'M Colapietro ct al .Chem Comm .cl'H>lll. io2 . I. Rowon ct al I(" S D:J11on (1•>71>1 7'11 



LAICl\11064P 19, Mon. 13 

REMARKS O:'\ RELATIVE CO:\FOR~IATIO~ OF THE IMINODIACETATO· 

COPPERIJI) CHELATE Rl~GS IN COMPLEXES WITH N-HETEROCYCLE 

SECONDARY LIGANDS. 

J.M. Gonzi!ez. M.E. Abarca. I. de 13 Cueva, A. Casciiieiras" and J. Nicl6s. 

Dep. Q. /"'1rgunic..i <F. "/de Farrrw.cia). Uni\i·. de Grarwda.E-18071 Granada (Spain). 

•uep. d.: Q. /fll>rg..inica (f. de Farnwcia). Univ. de Santiago de Composrela. E-15706 

Sanciagv de Compvsrela 1Spain1. 

Smictur.il. spcctr.il and/or magneric interest have promoted studies of a variety 

of mixed-ligand .:oppcr(ll; complexes wirh iminodiacetatc(2·) ion (IDA) and water or 

imidazole (lmHi er ..i • .i·-bip:-ridine (..J...J'-bipy) as secondary ligand. In an auempt to 

rationalize rhe nearly pcrpcndi..:ular or coplanar five membered Cu(ll)-IDA chelate rings, 

the compound ( 2.:! · -bipyridinr)l iminodiacctato)coppcr(ll) hexa hydrate was prepared and 

characterized by X-ray crystallography. The crystal consists in asymmcaic dinuclcar 

entities [Cu(ID;\)t2.2' -bipy)J: and uncoordinated water molecules. Both Cu(I!) atoms 

exhibit similar flattened square pyramidal coordination. Two interactions between each 

Cu(ll) acorn and one 0 atom from the IDA ligand which chclates the ~econd one make 

up the dinudear entity. 

The a\iailab!c structural data rc\ical that complexes wirh one N·heterocycle per 

Cu(ll) atom ha\ic ;i r;ithcr shon Cu·~11DAl bor.d \<2.000A> and nearly perpendicular 

Cu·IDA chelate rings. In contr:isr. complexes with two N·hetcrocycle donors per Cu(ll) 

arom have nearly perpendicular Cu-IDA chcl:ite rings but a rather long Cu-N(IDA) bond 

<>2.oooA). 
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LAICM106.w 20, Mon. 13 
(N-CARBOXYMETHYL-D,L· THREONINATO)(IMIDAZOLE)COPPER(ll): 

SYNTHESIS, PROPERTIES AND CRYSTAL STRUCTURE. 

J.M.Terccro, E.Abarc~ A.Marilla, A.Castifieiras" and J.Nicl6s. 

Dept. Q. lnorgdnica, Fae. th Formacia, Universidad th Granada, 

18071-Granada, Spain. 

"Dept. Q. /norganica. Fae. th Farmacia. Univ. th Sanriago de Composrela. E-15706 

Sanriago th Composrela. Spain. 

The reaction of N-carboxymcthyl-0,L-thrconine CHiCMT> with C~CC>i(OH}z and 

imidazole (lmH. 50% in excess) as well as the cquimolar addition of lmH to 

[Cu(CMT)(~O)} in aqueous solution yield blue crystal of a new ternary c~mplex. The 

compound has been characterized by elemental analysis, thermal and spectral methods 

and X-ray crystallography. 

~CMT 

Analytical data gives the formula 

[Cu(CMT)(lmli)). The compound is stable under 

200°C an decom~s pyrolitically to CuO at 200-

4570C. The IR specrrum !hows the characteristic 

b:~nds of carl>oxylare (CMT) and N-H (CMT and 

lmH) groups. The d-d band in electronic spectrum 

has a v ... =15.725 cm· 1
• The ESR spectrum is axial 

of "reverse" type (g1=2.06<g.=2.20) but with 

lowest g valuc>2.0S. The crystal of this compound 

is onhorhombic, space group Pbca. The iminodiacetate skeleton of uidentate CMT (with 

two nearly coplanar chelate rings) and th.: hydrogen-free N atom of lmH define the 

square base of the very flanencd pyramidal Cu(ll) coordination. which is achieved with 

the oxygen atom of the CMT side ch::in fmm one adjacent complex unir. Both lmH and 

CMT N-H bonJs arc involved in hydrogen bonding interactions with two different 

complex units. 
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LAICM1066P 21, Mon. 13 

COPPER(ll) COMPLEXES WITH N-CARBOXYMETHYL-D,L-THREONINE. 

J.M.Terccro. A.Marilla. M.E.Abarca, S.Gonzilez and J.Nicl6s. 

Depr. Q. /norgdnica. Fae. de Farmacia. Universidad de Granada. 

18071-Grcnada, Spain. 

The reaction of N-carboitymethylation of D,L-threonine with chloroacetic acid 

(l~ excess) in alkaline aqueous solucion has been carried out. Partially desalinized 

mother liquor was treated with Amberlice-IR I 20(H) iri acid form and eluted with water 

to obtain after concencracion the free acid N-carboitymethyl-D.L-clireonine (H2CMT). 

Analytical data agree well with the anhydrous amino-diacid. Its IR spcccrum reveals the 

zwitterion form of this compound in solid state. 

CH1 

I 
H-C-OH 

A series of solutions of H1CMT with and 

withou Cu([ nicrate have been ti crate:..! (1=0.1 M 

KN01, 25°C) against C01-free KOH 0.1 M. The 

pocen-tiometric data are actually subjet of 

computer calculations to fit the best compleit 

formacion equilibria for the H:CMT/Cu(ll) system 

in solution state. 

The reaction H1CMT with CUzC01(0H)1 in 

2: l molar ratio under v.icuum yield blue crystal of 

(Cu(CMT)(HP>J. as deduced by the: available data of elemental and thermal analysis, 

as well as IR, rct1cccancc: and ESR speccra: Loss of H10 ar 140-175'C. "reverse" aJtial 

ESR spccrrum (g1=2.06. g.=2.19) and v,,..,=14340 crn 1 for rhe d-d band in electronic 

spcccrum. 
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LAICM1067P 22. Mon. 13 

DNA-BINDING AND ANTITUMORAL STUDIES ON 
CIS-DICHLORO-PALLADIUM(II) COMPLEXES WITH 

MES0-2,3-DIAMINOSUCCINIC ACID AND ITS DIETHYL ESTER. 

S.Gonzalez Garcia, A.M:uilla, J.M.Ten:ero and J.Niclos 

Dept. Q. lnor!Jtinica. Fae. de Farmacia, Unfrersidad de Granada. 
18071-Grarwda. Spain. 

J.M.Perez, V.M.Gonzalez, M.C.Lopcz" and C.Alonso. 

Centro de Biologia Molecular ( CSIC ). U nfrersidad Autonoma d~ Madrid. 28049-Madrid, 
Espana. 
0

lns1i1uro de Parasirologia "Lopez Neyra".CSiC, 18001-Granada. Spain. 

Complex formation equilibria of cis-dichloro(meso-diamino-succinic 

acid)palladiumtll) and cis-dichloro(meso-diamino-succinate diethyl esier)palladium(ll) 

have been studied in aqueous ~olution with high and low chloride ion concentrations. 

The formations constants were carried out with potentiometric data (E(Cl") and/or E(ff), 

l"O i5M (NaCLO,). 25°C) with the SUPERQUAD program. This results were applied 

to explain several biocht:mical and biological results. Both palladium(II} complexes 

induce conformational changes in calf thymus DNA and also in the covalently closed 

circular form of pt.:C8 plasmid (£. coli). The antitumor activity "in vitro" against MDA­

MB 468 and HL-60 human cancer cells have been studied. Both palladium(II) 

complexes have a citotoxicity superior to that of K2PdCl. and the free diaminoacid 

ligands. but lower than the model anticancer drug cis-[PtCl2(NH1hl-
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LAiCM106SP 23, Mon. 13 

OBSERVATION ON THE LIGATING ABILITY OF 2· AND 4-METHYL­
IMIDAZOLE AGAINST THE IMINODIACET ATO-COPPER(U) COMPLEX UNIT. 

MOLECULAR AND CRYSTAL STRUCTURE OF THE "REMOTE" ISOMER 
IMINO-DIACET A T0(5-METHYL-IMIDAZOLE)COPPER(ll) MONOHYDRA T:: 

J.Nicl6s. M.E. Abarca, A.G. Sicilia. J.M. Gonzalez, A. Castiiieiras· and A. Busnot-" 

Dep. Q. /norganica (F_ de Farmacia), Uni\'. de Granada. E-18071 Granada (Spain)_ 
·Dep. Q. /norgcinica Unfr. de Santiago de Composcela. E-15706 Santiago de Composcela 
(Spain). 
-Labo. Chi.nit ,"finirale er Bioinorganique (Fae. des Sc.iences). Univ. de Caen, France. 

Diaqua(iminodiacetaco)coppcr(ll). I = [Cu(IDA)(H:0hl reacts with imidazole 

(lmH) and 2-mcthyl·imidazok·l2MelmH) to give mixed-ligand complexes with 1:1:1 

and 1:1:2 Cu(ll)/lDA/lmH or 2'.lwlelmH ratios. lo dear contrast. the diaqua complex I 

reacts with ~~klrnH \even in excess) only to gi\~S the 1:1:1 related ternary compound. 

The structural analysis reveals chat chis compound indeed contains uncoordinated H:O 

and the "remote" 1;1utomcr cor:1plex [Cu(IDA)(5:\llelmH)) with 5MclmH instead of the 

"adjacent" tauiomer 4'.lwlclmH (sec figure). The crystal of [Cu(IDA)(.::MelmH)J.HP 

contains zig-zag chains of this complex with the Cu(ll) atom in a flauened square base 

pyramidal coordination (type 4+ 1 >- The available structural, thermal, spectral (IR,i;fR­

Vis-UV) and magnetic (ESR.µ.rrl data suggest chat the restricted coordinating ability of 

4MclmH agairsc che Cu(ll)-IDA unit is due co ics ca•Jtomcri~ possibility (1; 'lich is absent 

m both lmH and 2~1elml-I ligands). 
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LAICMIGnP 24. Mon. 13 
DNA INTERACTION AND PRECLINICAL STUDIES OF 

DIFFERENT Pt(i.I) COMPOUNDS 

G.Cervante~a. V Morenoa. F. Sampedrob. V. Ruiz van Haperenc. M.A.lzquierdoc and 

E.J. PetersC 

a Depanament d•• Qufmica /norganica. Unfrersitat de Barcelona, A,·gda Diagonal. f>47. 

08028-llarcelmia. Spain 

b Hospital de la Sama Creu i de Sant Pau, A'·gda St Antoni M~ Claret, 167. 08025-

Barcelona. Spain. 

c Department of Oncology. Free Unfrersiry Hospital. 1007 MB. Am.0 terdam. Holland 

A new series of Pt(ll) complexes containing the amino-pyrrolidinic ring and 

different alkyl groups substituting positions I and 2 have been synthesized and studies in 

''itro against RecA+ and RecA· E.coli strains show damage to bacterial DNA and 

panicipation of RecA protein in the repair system. Cytotoxicity against L 1210 leukemia 

cells and antitumoral activity on BDF1 male mice bearing Ll210 leukemia cells have been 

carried out. Results from these studies show that these compounds are in the range of 

cisplatin and carboplatin with the existence of a real antitumoral activity (fable I). 

Table I. Prrclinical studies with different Pt(ll) compounds 

------------- -

Product Viability E.coli Cytotoxicity Antitumoral activity 

IC50 (µMJ ICso<µM) Ll210 BDFt mice Ll2111 

~+ &kA" .QL~) TLC 100 

cisplatin 79.0 17.05 23.0 17 JI 164-229" 

M-9(Mel) 42!!.14 5.91! 7R.O 51!.0 

M-9(EO 1649 57 .01! 91.0 64.0 167 

E-9(Met) 26!!.4 17.!!9 91!.0 !!2.7 11!6 

E-91EI) 672.92 35.57 113.0 117.4 11!2 

carhoplatin >2693 606.0 142.0 117.5 150 

HSP-10 3.0 LU 200• 

--- ,. __ ··-------

• references data. 

The CD study of DNA adducts of these series of compouncls has allowecl the 

estahlishrnent of r;orrelations hetween their biological activity and the mechanism of 

interaction to DNA. The CD spectra of the aclclucts of other Pt(ll) complexes with ligands 

nf biological interest, such as amino acids. related compouncls or llll'rl'aptopurincs 111;1) he 

used 10 pre1fa ta possihle hiologii.:al activity. 
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LAICM1074P 25. Mon. 13 
CYSTINE AND OTHER DITHIO-MOLECULES Pd(ll) AND 

PUii) COMPOUNDS. STRUCTURE AND SPECTROSCOPIC 

PROPERTIES 

G.Cervantesa. A.C!ubera. V.Moreno3• E.Molinsb 

aoepartament de Quimica /nor.~anica, Uni,·ersitat tk Barcelona. A,·gda Diagonal. 647. 

0801,'l-Ban-elona. Spain 

b/nstitut dR Ciencia dR Materials, CSIC. 98193 Bellare"a· Spain 

The nephrotoxicity of cisplatin is well-know and it is a very imponant handicap 

in the use of rther Pt(ll) drugs. A number of nuclcophilic agents. mainly sulphur 

nucleophiles. have been shown to inhibit these toxic effects( 11. The interaction of 

cisplatin with several sulphur compounds such as methionine. penicillamine. glutathionc. 

has been studied in recent years by many research groups(2). 

To elucidate the mechanisms involved in the toxicity inhibition we studied the 

behaviour of Pt(Ji) complexes containing two ligands with -S-S- bonds, dithiosulfiram. 

(tetraethyldithiouraml and cystine which are able to be used a~ inhibitors. The study has 

been extended to the interaction of Pd(ll) with both molecules. 

!:'I the case of Pdlll) the reaction of K2(PdCl4l with cystin: (cyt) yields two 

types of compound: [Pd2Cl2(0H)2cyl)I and (PdCl(0H)(cyt)21- The first is an orange 

solid which. in excess of cystinc, becomes the second which is a yellow solid. This can 

also be obtained directly when the cystinc:Pd ratio is 2: I. The Pt(ll) ion forms only one 

type of compound. char.ictcrized a~ (PtCl(OH)(cyt)) in which the sites of binding to the 

metal seem 10 be one NH2 group and one sulphur atom. The rcacr;vity of the compounds 

with 5'-GMP was assayed. Binary and ternary compounds were characterized by 

c:lemcntal analysis. IR and NMR spectroscopies. 

The reactions of dithiosulfiram (DTS) with K2(MCl4l. where M= Pd(ll) or 

Pt(ll) gave the compounds(Pd10ll>2DTSJ, (Pd(DTS)21(0H)2 and (P1Cl2DTSI. All have 

been studied by I H and l 3cNMR spectroscopies. The first compounJ was recrystallized 

in chloroform giving orange crystals which \'/ere studied by X-ray diffraction. It was 

observed that the -S-S bridge is broken and the two molecules of the thiocarbamate 

derivative arc bound lo the Pd(ll) by the equivalents sulphur atoms. The reactivity of the 

compounds with nuclrobases such as guanine and 5'-GMP was also assayed. 

I. i:arrcl. N. TranJitio11 Mewl ComplexeJ aJ Dru!(.~ and Chemotherapeutic Axe11tJ, 

Kluwer Academic Publishers, Dordrecht, 19!19. 

2. Norman. R.E .. Ranford. J.D. and Sadler. P.J .• /norx. Chem .• 31 (1992) K77. 
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LAICMI0'71P 26. Moa. 13 
SYNTHESIS. CHEMICAL CHARACTERIZATION AND CRYSTAL 

STRUCTIJRE OF A NOVEL µ-(OXALAT0-0.0.0'.0')BIS(BIS(OXALATO-O.O')­

NICKELATE(ll)J ANION 

P Roman. C. Guzman-Miralles and A. Luque 

Depanamcnto de Quimica lnorglnica. Universidad dcl Pais V asco, Apanado 644, 48080 

Bilbao. Spain 

A new dinuclcar nickel(ll) complex of fonnula (H]dicn)2((ox)2Ni-(ox)-Ni(ox)?J.12H:z(> 

(dien = diethylcnetriaminc: ox2- = oxalate anio••). has been synthesized by adding 

diethylenetria1J1mo11ium chloride on an aqueous solution of K7C704.H70 and 

NiCl7.6H20 at room temperature. The compound has been characterized by means of 

Ff-IR spectroscopy. thermal analysis (TG. DTG and DTA), and X-ray single crystal 

diffraction data. The compound crystallizes in the onhorhombic space group Abnn, 

M,=986.08. a= 15.386(4). b= l<i.710(4), c= 17.071(4) A. V=4126(2)A3, 

Z = 4, 0 1 = l.59. 0 0 = 1.60(1) Mg·m-3, l. = 0.71069 A, µ = 10.199 cm-1, 

F(OOO) = 2072. T = 295 K. From 4516 reflexions, only 1141 with I> 2a(I) were used 

for structure solution and refinement. The full-matrix weigh1ed leas1-squarcs refinement 

con.,..:rged 10 R = 0.049 and wR = 0.055 for 148 parameters. Crystal Slructurc is made 

i;p of symme1ric ((QiC202)2Ni-(02C202)-Ni(02C202)2l6- anions (figure I), 

diethylenetriammonium ca1ions and lattice water molecules held 1oge1hcr by electrostatic 

forces and a hydrogen-bonding nerwork. Each nickel a1om of the dinuclcar en1ity shows a 

disrorted octahedral environment: two oxalate bridge oxygen atoms and one ox.ygen atom 

fmm each terminal oxa:ate form the equatorial plane. whereas the other oxalate terminal 

oxygen atoms occupy the apical posi1ions. Some nickel and copper dinuclc:ar complexes 

containing the oxalate a~ a bis-bidentate ligand have been described in the literature. 

However. I;) our knowledge. it is the first t: •c that an anionic dinuclcar complex has been 

found in this type of compounds. 
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LAICM1179P 27. Mon. 13 
SYNTl£SIS AN> X-RAY DIFFRACT~ Sn.DY CF 1.5-DITHIA-3.7-DIAZABICICl.OC3.3.1J 

~ AN> ITS N-8CR»E ACD..CT. 

Cresorlo cadenas ·Plleao and Anaellna Flores-Parra•. 
Departa.ento de Quhalca, Cent.·o de [nvestlgaci6n y de Estudios Avanzados del 

lnstituto Polit~nico Nacional. A.P. 14-740, Mexico D. F. 07000. Mexico. 

We report the synthesis of the tllle compound l, their NHR data and lls X-ray 
diffraction structure and its reactivity vith Bfb-THF. We are vorkir« in the 
synthesis of heterocycles rich in lone pairs of electrons ligands . lie ue 
interested in studying hov the presence of N and S ato.as bonded through CHz 
deteraine the Levis baslc character of these heterocycles. We trve preptred l 
froia reaction of NH.oH, NaHS and Qbu, ! t vas ldentl fled by H and C NHR 
and elemental analysis. 
The X-ray diffraction study of 1 shows a bicycle vlth lvo six aeabered rings 
in a chair confor.allon. The elght membered ring has a saddle conforaatlon 
vith tvo nitrogen bonded by a CHz and its free lone pairs directed to outside 
and tvo S at<>11s at· the stirrups. It ls a symmet.-ic

3 
IM>lecule 11Hh a Cz axls. 

The N atoas are not completely pyraaidal (64~ of sp character). 
We vere interested in knowing if the proxiaate position of the S atoas could 
favor their coordinallc.n to Llffl-THF over the N. The react ion of l vlth 
Bfb··THF afforded only the p,-Bfb aonoadduct 2. Compo~ 2 

1 
}ooses by 

coordination one syametry plane and the Cz, as observed by H and C NHR. 
Even in an excess of BHJ-THF. ~e have not observed coordination of a second 
Bib 110lecule. When the c<>11plex ls dissolved in DHSO. the heterocycle vas open 
and protonated. bis(dlmethylaalne)aethylene vas formed. 

s 
s, 

I 
? -

•l The X-ray diffraction structure VdS obtained by J.C. Oaran. 
1.- al A. Flores-Parra. G. Cadenas-Pliego, L.H.R. Harlnez-Agullera. H L. 
Garcia-Nares, R. Contreras. Chem. Ber. 1993, In press; bl G. Cadenas-Pliego, 
L.H.R . ..,.rtlnez-Agullera, H.-J. Ro~ales-Hoz. R Contreras. J.C. Daran. S. 
Halut, A. Flores-Parra. rhosphoru.~. Su/fur dM Si I ic-on t?9J. In press. 
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21. Moa. 1l 

SD"TBESIS -~'1> STRt:cnlUL CHARACTERIZATION 
OF CID.OROBIS{N-PBE:sYLSALl~'\fINATO-O .. "i> 

MA..'iGA.~(ID) 

L. Luaces.1, M. Bermcj~. J. A. Garcia-V;izqucz•, J. Romer~. J. 
Sanmartin". A. Sousa•. C. A. McAuliffeb. R.G. Pritcbardb. 
J0eparramenro dL Quimica /norganica, Universidad dL Sanriago dL 
Composrelo.. 15706 Spain. bOeparrmenr oj Clwnislry, Univenily of 
.WancMster, /nsrirure oj Science and Ti!cnology. Mancharer M(i) IQD 
lnglalerra 

The chemistry of manganese bas recently attracted consid-.-r:ible 
aaention due to its important role in bioiogiC3l processes such as 
p!J.orosynthcsis. This interest bas led to structural investigations of several 
pcnracoordinatc manganese(Ill) Schiff-base complexes'.. 

Complexes MDL: y M~L' (L=anion of Schiff base and L' = 
pbeoancbroline or bipyridinc) ba'te been obtained by electrochemiC3l 
oxidation of a manganese anode. These complexes have been used as 
precursors for the corresponding mangaoese(III) complexes. The complex 
MDL:CI (L= N-phenylsalicylcdeneaminato) was prepared by chemical 
oxidation of !\.lnl-:pbcn with fcrricinium tetrachloroferratc. 

~K._.;:, ~ l The strucrure of this compound was 

~~_j=~J " ~ determined by X-ray diffraction. The 
!°'"' .. 

1 
·:.a \""" compound consists of discrete neutral 

~molecules with !be manganese ceotre iD 

~,. J~~2 :nvi:o~== tri~o;~02~!rrami=~ 

}~: .l """,, manganese atom coordinates the cbloro 
J~~. and oxygen donors in the equatorial 

-;H 'b ~ positions, and the iminic nitrogen in 
b .., apical on~s. 

1.- A.K. Oki, F.J. Hodson. /norg. Chim. Acta 170, 65. (1990) 
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LAICMllllP 19 M-. 13 
SYNTHESIS AND STRUCTURE' OF 

1,10-PHENANTROLINE BIS{2-{(2-P\'RROLE)ME11IYLIMINOJ 

PHENOLATO}COBALTOn 

J. Castro. J. Romero. J.A. Garcia-Vazquez. A. Sousa and A. Castiiieiras. 

Depanamouo th Quimica lnorgtinica. Univenidad th Sanliago tk 

Compostela. E-15706 Sanri<£go th Compostela. SPAIN. 

The synthesis of metal mixed complexes of Schiff bases containing 

wcatly acid groups can be satisfactorily achieved via an electrochemical 

procedure, starting from the metal as the anode of an electrolitical ce1L 1 

Following this method, we have sinthesizcd the complex [Co(HL):?J1hen] 

containing both 2-pyrrole-N-(o-bydroxyphcnyl)methylimime] and 

1.l~henantro1inc (phen). (H~L= ?'°-·~) 

The cobalt atom is 

coordinated ro the phenolic 

oxygen and nitrogen atoms 

of two bidentate 

monoanionic Schiff bases 

and to a bidentate 

phcnanthroline molecule. 

Tne environment around the 

cobalt atom is distorted 

octahedral due to the small bite of the ligands. The N-H group of the 

pirrole ring is not coord;nated but involv~d in a strong hydrogen bond with 

the phenolate oxygen atorr. of the other Schiff base. 

'Castro. J.A., Romero. J., Garcia-Vazquez, J.A .. Dur.in. M.L., Castinc:iras. A .. Sousa, 
A. and Fcnron. D.E. (1990) J. Chem. Soc. Do/um Trans .. 3::?55. 
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LAIOllOllP 30, Mon. 13 

ELECTROCHEMICAL SYNTHESES OF 
4.6-DIMETHYLPYRIMIDINE-2-11DOLATO COMPLEXES OF 

NICKEL(ll) AND CADMJUM(ll). 

R. C3.Slr~.]. A. Garcja-V;izguCZi, J. Rome~. A. Sousa", R. Pritchanfb 
and C. A McAuliffeb. "Dtpanamtmo de Quimica lnorgtinica, 
Univtrsidad dt Sanriago, SarJiago de Compostela, /5'706-Spain. 
bDtpanmenr of Chemistry. University of MancMsrer. /nstilule of Science 
and Technology. PO Beu 88; Manchesrtr M(i) I QD. England. 

As part of our continuing interest in the chemistry of metal 
complexes of bcterocyclic thione donors, I we report io this 
communication the electrochemical synthesis of 4,6-dimetbylpyrimidine-
2-thiolato complexes of nicket(m and cadmium(m, [M(dmpymt)iJ, and of 
their adducts with l, l ~pbenanthroline and 2,2' -bipyridine 
([M(dmpymt)2phen] or [M(dmpymt)2bipy]. 

/ The structure of 
[Cd(dmpymt)i] determined 
from X-ray diffraction, 
consist of cyclic hexameric 
molecules in which there is a 
regular non-planar hexagon 
of six cadmium atoms 
bridged above and below by 
the sulphur atoms of twelve 
thiolate anions. 

Each cadmium atom is coordinated to one of the nitrogc:n and to 
bridging sulphur atoms of the two thiolate ligands, and to the other two 
through the bridging sulphur atoms. Therefore, each ligand act as a 
bridging five electron donor ligand. The environment of each cadmium 
atom can be described as a distorted octahedral geometry. 

1. R. Castro, M.L. Duran, J. A. Garcia-Vazquez, .T. Romero, A. Sousa, 
E. E. Castellano and J. Zukerman-Schpector, J. Chem. Soc. Dalton 
Trans., 2559, 1992. 
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THE SYNTllESlS OF ZINC COMPLEXF.S 

OF 4,~IMETHYLPYRIMIDl-2-11DONE BY AN 
ELECTROCHEMICAL METHQD 

R. Castr~. J. A Garcia-Vazqucza, J. Romeroa, A. Sousaa. 
W. Hillcrb, J. Stdblcb. a.fkpanar. ... "flo de Qllitr.J.:ti lnorgtinica. 
Universidad de Santiago, 15706-Sanriago de Corr.posrela. Spain. 
b/nsrirutjilr Anorgonische Chemie der Univenillll Tiibingm, Auf der 
Morgmsrelle 18, D-741XJ lubingen, ~i'!fllllly. 

The current interest in the coordination. chemistry of zinc 
complexes with ligands bearing sulphur atom •c; partially due to the 
zinc(ll)-cystcine thiolato interactions arc present in a :iumbcr of 
DNA and RNA binding proteins! and therefore th~ zinc complexes 
can be considered as models for zin·~-cystcinc centres in 
metalloproteins. 2 

In this communication we described the electrochemical 
synthesis of the complex of 4,6-dimethylpyrimidinc-2-dlione 
(Hdmpymt) with zinc and their adducts with pyridine, 
1,10-pbcnanthroline and 2,2'-bipyridinc. These compounds have 
been investigated by IR and l H and 13C NMR spectroscopies and the 
structure of pyridine-bis(4, 6-dimcthylpyrimidine-2;.thiolato )zinc(m 
bas been determined by a single crystal X-ray structure analysis. 

In the crystal structure of the 

complex, tlle zinc atom is 
pcnracoor~in'lte to the 
morv..'denratc pyridine ligand and 
r.:10 bidcnrate ",6-dimcthyl­
pyrimidine-2-thiolato ligand 
through suiphur and one of their 
nitrogen atoms and leaving 

:.. another nitrogen atom free. The 
geometry about the zinc atom is 
best described as distorted trigonal 
bypiramid. 

I.- D.T. Corwin Jr., E.S. Gruff and S.A. Koch, lnorg. Chim. Acta, 
151 (1988) s. 
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SYNTHESIS OF BENZOTHIAZOLE-2-TIUONATO 
COMPLEXES OF Ni(ll), Za(ll) AND Cd(II). 

R. C~. J.A. Garcia-Vazqucza, J. Romcroa, A. Sousaa, R. Pritcharob 
and C.A. McAuliffcb. 

•iJepanamemo th Quimica lnorgdnica, Universidad th San!iago. /5'106 
Santiago th Composrela. Spain. 

bDepartmLnI of CMmisrry. Universiry of ManchLsrer. lnsrilule of Science 
and Technology, PO Box 88. ManchLsrer M(i) /QD. England.. 

Electrochemical procedures have been widely used for the synthesis 
of metallic complexes, especially those with weakly acid organic ligands, 
in which the acidic group is usually a hydroxyl or pyrrole NH group. t 
We report its application to the syntesis of nickcl(ll), zinc(m and 
cadmium(m complexes with benzotbiazole-2-tbione. 

Complexes of formula [M(bztz)i], [M(bztz)2L], where M = Ni, 
Zn, Cd and L = pben or bipy, were sintbetized following an 
electrochemical method similar to one the described by Tuck. 

These compounds have been 
characterized by elemental analysis, 
IR, lH and l3C NMR and UV 
spectroscopies. In the case ot 
[Zn(bztz)i(bipy)] was studied by X-ray 
difraction. The compound consist of 
discrete molecules in which the zinc 

atom is tetracoordinate to the exocyclic 

sulphur atoms of two monodentate 
benzothiazole-2-thiolate t:gands and to 
two nitrogen atoms of a bidentate 

chelating bipyridine molecule. The 

environment around the metallic atom 
may be described as a distorted 
tetrahedral geometry. 

1.- J.A. Castro, J. Romero, J.A. Garcia-Vazquez, A. Castificiras and A. 
Sousa, Z. Anorg. Alig. Chem., 619 (1993) 601. 
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MA."iGA.'-"ESEfID A.~1> (IID COMPLE.XES Wl111.?-{2-{(.?­
PYIUDYL)ETllYL) IMINOMETBYL}PHE.."iOLS (R-SALAEP-H): TIIE 

CRYSTAL AND MOLECULAR STRUCTIJRE OF [Mn(.5-i"iOiSA.1..AEP>?J 

A. Sousa". L Luaces". M. J3ermcjo", J.A. Garcia-Vazquez.r, J. 
Romerod, C.A. McAuliffeb. R.G. Pritchardb, Y. Mugnier:. 
11!Jeparramen10 de Quimica lnorganica, Uni1·ersidad tk Sanriago de 
Composrela. 15706 Spain. bDepanmenr of Chemistry, University of 
Manchester. lns1i1ure of Science and Tecnology. Manchesrer MM IQD. 
England. cUniversici de B:Jurgogne. 21000-Dijon, France. 

The electrochemical oxidation of manganese in a solution of 
~-{2-[(2-pyridyl)ethyl]iminomethyl}phenols (R-salaepH) in acetonitrile, 

with a few mg of Et4NC10.i as supponing electrolyte, allows isolation of 
the compounds [Mn(R-salaep~] or [Mn(R-salaep~CIO.J. All compounds 

were characterized by IR. FAB studies and magnetic measurements. 

In the .:rystal structure of the 
complex [Mn(5-N02-salaep)i], the 

manganese atom is in a distorted 

octahedral environment, in which it is 

coordinated meridionally by two 
tridentate ligands, R-salaep-, each 

utilizing the pyridine nitrogen, phenolate 

oxygen and imine nitrogen atoms. 

The cyclic voltamctry behaviour of 

this compound has been studied; the 

electrochemical oxidation in CH.,CI., 

allows the isolation of [~ln<5-N02-

salaep>2JPF 6. 

I.- H. Sakiyama, H. Tamaki, M. Kodera, N. Matsumoto and H. Okawa, 

J. Chem. Soc. Dallon Trans .. 591, 1993. 2.- S. M. Abu-El-Wafa and 
R.~I. lsaa. Bull. Soc. Chim. France. 595, 1989. 
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CADl\OUM(II) COMPLEXES OF 
2-(MERCAPl'OPllENYL)BONOMETllYLPllENOLS. 

E. Labisbal, J. Romero, J.A. Garcia-V3.zq;.iez. A. Sousa, C.A. 
McAuliffe• and R.G. Pritchard•. Depanamemo tk Quimica lnorgtinica. 
Uni,·ersidad tk Santiago. Sonliago tk Composrela, E-/5'706, ESPAiVA. 
• DepamMm iJf CMmisrry. lnstimle of Science and Technology. 
Universily of Manches1er. Manches1er M60 IQD. U. K. 

We have recently reported the synthesis of tin(IV)I and zinc(II}~ 

complexes derived from the Schiff bases H2L..:., (fig I). In continuation of 
these works, we have synthesized complexes of cadmium with the same 
bases. 

(Q/-s-s~ R«N N~R 
OH HO~ 

fig I 

The electrochemical method used was similar to those described 
earlier by Tuck. The complexes are characterized· by elemental analyses. 
IR and NMR spcctrocopies. In the case of CdLphen the compound was 
studied by X·ray difraction. The crystal structure of the complex. (fig 2>. 
shows that the complex is dinuclear through oxygen bridges. The 
environment around each metallic atom can be des::ribed as a very 
distorted octahedron, the cadmium atom is co-ordinated by one terdentate 
Schiff base molecule, one bidentate phenanthroline ligand and rhe o:itygen 
atom of the other Schiff base. 

I E. Labisbal. A. de Blas. J.A. Garcia·Vazquez. J. Romero. M.L. Duran. A. Sousa. 
N.A. Bailey, D.E. Fenton. P. Leeson and R.V. Parish. p,,fyhedmn 1992. II.. 227. 

2 E. Labisbal. J.A. Garcia-Vazquez. C. Gomez. A. Macfas. J. Romero. A. Sou,a. 
U. Engl~n and D. E. Fenton. lnorg. Chim. ,frr<1 !<NJ, llU. ti7. 
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110:\IODINl!CLEAR (Cu/Cu, Si/Ni, V /V AND Fe/Fe) AND 
llETERODISl'Cl.EAk (Cu/Si. Ni/V A1''D Fe/Ni) COMPLEXF.S OF A NOVEL 
OXA!\llDE-T\"PE LIGA:-tD COORDINATING IN THE TRANS 
COSffill:\IA TIOS 

kai:!-Pierre Costes. Jean-Piem: Laurent and Gilles Pradic 
Llbt>rlll11irr Jr Chimir Jr C11orJinatic>n Ju CNRS. UP 8241 liir par con~Tnrions a 
/'Unfrrrsiri Paul Sabarirr rt il /'/nsrirur narionol p,>iytrchniqw. :?05 rout~ tk 
.VurhimM, 31077 Tt>u/1111st' Ucll.t, Franct'. 

Polymctallii.: systems arc aur~uvc as synthetic models of ttk: active sites of 

mcullohi,1mukcuks and al'il1 as matt:rials for studying corrcbtions i'k.."lVl.'CCll structure and 

Clll.l~"f:lllVC physical pmp...-rtics. 

Am.mg thc known polynuckating ligands. oxamidc derivatives are receiving 

.;,msiJcr.1hle auention Jue 111 their possihilitics_ Thus. the ox:amidc bridge is known to be 

wry cfii.:1er.t in transmiuing c:o;1.:hangc intcractiun between magnetic ions in favourable 

ge.1metrics I 11. Cnfortunatcly. their :'I: 1<>z or N~ cu,1rdination sites are only occupied by 

'·"'l"Jll:r llr nid;el. 
We presently rcp,irt on the pn:par:uion and characterilation of an original N,N' -

Jj_,ubstituted oxamiJc dcrh·atiw (H1L1 ). This ligand is Jistir.guished by the occurcnce of 

substitucnL~ with terminal !\.'II! groups which can be used in further reactions_ Thus by 

reactinn with s:alicylald::hyde on.- ohtains a new dir.udeating ligand (H4Li> which affords 

the first examples of vanadium(IV) and iro1n( Ill) 11:umido-hridgcd dir.uckar complcxc_~­

The spc.:1r,1s;,;,lpi.: 1.:h:ira1.:1<:ristico; anJ magn.:ti.: propcrtics of these complexes and the 

rda;eJ nick;:!( II) anJ .:••rpcrt Ill i.:••mrle~es are rcport.:d. 

Alth .. u~h thi" 114~ ligJnd pres.'.nts t""" id.:ntical 1.:oordination sites. we h3ve been 

ahlc lo synthesi1.: h.:t.:n•.linu..:t.:;ir 1.:11mpk.K' tCu-:'\i.1'i-VO. Ni·Fc(lll)). Su.:h 3 reaction 

path'A'ay resulLs rr .. m an applicati11n ttf the ~·i.•Hrans i.soml.!ri1.a1ion of lhe oxamido 

group(2(. The spcctros.:opic ..:haracteristics anJ ma[:n.:ti1: propcnic.s of these complexes 

'A'ill also he rl.!ported. They cuntirm the e'mter.ce of thc'i\! senuinc hcti:rodimJclcar 

.:omplc".:s. 

111 0. lbhn. Stru1:turc and B11nJing.<1H (( 1JH7) I) I. 

121 J.P CoMes anJ J.P. L1url·nt. ln11rl:!. Chl'rn. 2X (llJX1)) 2214. 



LAICM1096P 36, Mon. 13 

ELECTROCHEMICAL SY'.'OTIU:."iES <ff Tl'.'ttlVl CO'.\IPl.EXES 
OF 2-12-'.\IERC APTOF.TllYL)l'.\ll~OPllE~OIA"i 

E. Labisbal, J. Romero, }. A. Garda-\'d:que:. IJ. Russoa. 1\. Castiiieiras • . \f. /.. 
Duran, .4. Sousa. 

Depanamento de Quimica Inorganica. !)mwrsidad de Santiago o.le Compostda. 
Santiago de Compostela. E-15706. f:SPANA. 

aDipanimento de Chimica lnorganica. Metallorganica et Analitica. lJr.iversira di 
Padova, Padova. IT ALIA. 

The electrochemical oxidation of anodic iin in acc-tonitrile solutions of 
Schiff bases 1-".!H~ (Fig. I). obtained from the condensation of salicylaldehyde 
derivatives and cystaminc yields complexes with formulae Snl~. where L is the 
anion which results from the cleavage of a disulphide bond followed by the 
deprotonation of the phenol group. 

Fii:. I 

The ekcm-..:hemical cilic1e11c\'. defined as m,,les of metal d1ssohell per 
Faraday of d1arge. Ef. is near O.:'i ·mol. i:· 1. this 1nd1.:ates thilt 111 the <IOll\h•· 
oxidation "''' formed lirstablc Sn( II) spcnes followed by fun her o\IJ;llilm in 
solutior: t11 Sn(I\'). The nature of thl· l.1th:r rl·;1c11on is far from ..:lcar at this stagl·. 
This hd1.1\111ur h.1s been found 111 the srnthe~·s of Snt I\") ,-.,mplcxl'S h~ 
electnx·hl·m1cal pri..:e1lurl·. 

nw pr1•.t11,·1, werl· d1.1r;1,·1,·n1,·.t h,· 1111,·n1.111.1IHI\ .• mil h\ IR. NM~ 111. 
I.IC, 11 "Sn .llld l\lllsS!lauer 5pcCtfllS\'ll(lll'S. J"lil· l'f\ S(,\Jhne" l'lll11(lll'\ Si11. 1: \l,\S s111t.1hil• 
for X-1;1\ 1hflral'l111n studies. 

The iln 11t1llll 1s ,·11onhna1,·d t11 th•· 
1hu1ph,·1111l<1ll' nitfllJ,:•'11 ;ind 11\y):l·n .1111111' 11f 
tlw hi.11111,nic tridentall' hi:;1nds. Th<· 
i:•·,1111l·try ilfl'llnd the tin ,·,111 h<· des..-r1hl·d ;1s 
shi:l11l~ d1storc~d 1x·1;1hl·dn111 Th,· l1i:.11Hh 
;nl1•pt .1 1-..1s1t11ln s11d1 1lw c11111pln ,·.1n he 
1ks..-r1hl·,1 ;is a 111end11,nal :"'mer. 
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BISMUTH( Ill) 

DIMER FORMED 

37, l\lon. 13 

DiMETHYLDITHIOPHOSPHINATE: ANOTHER 

THROUGH SECONDARY BONDING. THE 

STEREOCHEMICALLY ACTIVE LONE PAIR REVISITF.D. 

I. Haiduc3·b. F.T. Edclmannc. C. Silves1rua.b and R. Cca-Olivarcsa 

a Jns1i1u10 de Quimica. Univcrsidad Nacional Au16noma de Mexico. Ciudad 
Universiuria. <HSIO Mexico. D.f. 

b Facu1Ule3 de Chimie. Universi!ak"a B.1bes-Bolyai, R0-3400 Cluj-Napo.;a, 

Romania. 

c lnsli!UI filr Anorganischc Chemic <!er l/niversi1a1 Gouingen. D-3400 Gouingen, 

Germany. 

Bismuth(lll) dimethyldilhiophosphinate, Bi(S2PM~),. 1he missing member of !he 

Bi(S!PR!h family was prepared from BiCIJ and NaS2PM~.2H20 in benzene. An 

X-ray diffraction sludy revealed a dimeric siructure A. which is compared with 

those of monomeric Bi(S!PEt2lJ 1, Bi[S!P(OR2)]1 (R=Et, Pri) and dimeric 

Bi<S2PPh!~J· 2 

0 

The possihlc role of stcrcochcmically active lor.c pair of clcctrnns is discussed. 

1 D.B. Sowcrhy and I. Haiduc, L.DJ~.1~· Oalron Tran;., 1987, 1257. 
1 M.J. Begley, D.R. Sowcrhy and I. Haiduc, J. Chem. Soc. Dalton Trans .. 10~1. 
Wi. 
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LIGAND DESIGN IN ?ALLADIUM AMIDES SYNTHESIS. 

Jose V. Cuevas Vicario, Gabriel Garcia-Herbosa, Asunci6n Munoz Santamaria. 

Departamento de Quimica tnorganica. Colegio Universitario de Burgos. 
Pza. Misael Banuelos sin. 09002 Burgos. SPAIN. 

In spite of the scarceness of terminal Palladium-Nitrogen amido bonds we have 
prepared and characterized orthometallated binuclear complexes of Palladium 
containing amido bonds. 1 The synthesis of two new and stable mononuclear 
phenylamido complexes of Palladium has recently been published, 2 thus 
proving :hat Pd-N amido b'Jnds could be stabilized when both adequate 
structure and ancillary ligands are present. 

One of the reasons for the interest in Palladium 
amides is the potential use of these complexes to 
facilitate the formation of Carbon-Nitrogen bonds 
through the insertion of unsaturated molecules into 
the Metal-Nitrogen amido bond. To this purpose the 
lone pair on the Nitrogen should not be involved in 
TT bond formation, thus keeping nucleophilic charac­
ter enough. Do1,;btless rich electron late transition 
metals should be better candidate than early ones. 

2 -..; 

!IC ~, 
1 ·, 

" ,,,, .. '11 

A 

2 " 
II II 

II ~-
.\r 

B 

In addition, oxidation of Palladium or Platinum arylamido complexes allows 
carbon-carbon coupling, leading to mixed valence redox active complexes which 
is a further reason to focus attention. 

Our strategy to obtain complexes containing Pd-N amido bonds is based on 
ligands A and B as shown above. On a first step, complexes derived from ligands 

' ' ~><) 
4 .. ,.,,rnpl•·••"" 

A and B in a N,N 'chelate five 
merroer ring coordination are 
expected. Then "N-H" frag-
ments should he c.;bse enough 
to Palladium to allow forma­
tion of Pd-N amido bonds 
after deprotonation. Ligand 

11-romvtrwr• A sho"'ld obviously lead to 
dimeric complexes as pre­

viously described 1 and ligand B to mononuclear complexes, in both 
cases with frameworks as shown above. 

Differences between predictions and actual results will be discussed on poster. 

1) Espmet, P.; Garcia-Herbosa. G.; Herrero, F. J.; Jeannm, Y.; Ph1loche-Levisalles, M. 
lnorg. Chem. 1989, 28, 4207 
I?) Villanueva, I. A.; Abboud, K. A.; Boncella, .I. M. Orgar..:;metilflics 1992, 11, 2969 
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LANTHANIDE PICRATE COMPLEX WITH 
HEXAMETHYL - PHOSPHORAMIDE (HMPA) 

A.G. Silva and G. Vicentini 
lnstituto de Quimica, Universidade de Sio Paulo 
C.P. 20780, CEP 01498-970, Sio Paulo, Brazil. 

J. Zukerman Schpector and E.E. Castellano 

39, Mon. 13 

Instituto de Fisica e Quimica de Sio Carlos, Universidade de Sio Paulo 
CP 369, CEP 13560-970, Sao Carlos, Brazil. 

Complexes with composition Ln(pic)J.3HMPA (pie= picrate, Ln =La-Eu) were 

prepared by reaction of the hydrated picrates with the ligand in ethanol (molar ratio 1:3). 

They were characterized by titration of the lanthanide with EDT A, CHN microanalytical 

procedures and IR spectra. According to X-ray powder patterns they are all isomorphous. 

They behave as non-electrolytes in acetonitrile. The spectroscopic parameters: 

nephelauxetic ( p = 0.988) and covalent factor (bin= 0.077) were obtained from the 

Ndl+ absorption spectrum, are indicative of essentially electrostatic bonds between the 

ligands and the central ion. The emission spectrum of the Eul+ compound was interpre­

ted in terms of a DJh symmetry distorted to C3., . According to single crystal X- ray­

diftfaction data for the neodymium compound, the coordination polyhedron is that of an 

apprvximate tri-caped trigonal prism. The oxygen atoms of three HMPA are at the 

vertices of one of the prism bases, while the phenolic oxygens of the three picrate groups 

are at the vertices of the other prism base. Each picrate acts as a bidentate ligand 

having an oxygen of an ortho-nitro group, sited at center of square bases of the prism. 

Financial Support· CAPES, CNPq, FAPESP. PADCT. 
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SPECTROSCOPIC AND THEANlANALYTICAL STUDIES OF THE TETRAKIS 

(BENZYL-T-BUTYLSULFOXIDE) EUROPI™(III) PICRATE 

W.C.Melo,L.B.Zinner,J.R.Matos,K.Zinner,P.C.Isolani,M.Zain 
and G.Vicentini 

Instituto de Quimica,Universidade de Sao Paulo 
C.P.20780, CEP 01498-970, Sao Paulo, Brazil 

The complex of formula Eu (pie) 3. 4L (pic=picrate, 
L~benzil-t-butylsulfoxidel was isolated from an aqueous 
reaction medium. The yellow solid was characteri:::ed by usual 
C,H,N analytical procedures,complexometric titration of 
europium with EDTA, IR spectrum, emission spectra at roorr. 
temperature and 77K, TG and DTG analysis.IR spectra of the 
ligand and of the complex show a shift of vso to lower 
fre~uencies (988 cm-1) as compared to the free ligand (10~6 
cm- l. The picrate ions bands are suggestive of different 
coordination modes, envolving the phenolic and the ortho-
nitro group oxygens lvasN02 at 1577s and 1543s cm-l, vsN02 
at 1365s and 1328s cm-1, \~O at 1275s cm-ll. The emission 
spectra at room temperature and at 77K are very 
similar,but the one at low temperature is well resolved.Thev 
present a very weak 5oo---7fo band, ttree peaks due to th~ 
5oo---7F1 transition(one A.2 and two due to E species), 
three peaks due to 502---?fo transition lone Al and two due 
to E species) and were interpreted in terms of a C4v 
symmetry. TG and DTG in dynamic air atmosohere ~:-,alysi~ 
show that the complex der:omposes loosir.g part of the 
sulfoxide ligand. At hiqher temperatures ;ncrate 
decomposition occurs and oxidation of part of the combine~ 
sulfur resulting in sulfate ions. The final residue c0ntains 
sulfate ions and was i!'lterpreted as oxi-dissul:atf> of di­
europium, Eu20(S04l2. 

financial support: CAPES, CNi?q, FA?ESP an:-! PM:cr. 
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CRYSTAL AND 11'.>LECULAR STRUCTURE OF THE SCHIFF BASE 

COMPLEX N,N'-3,4-TOLUEHEBIS(SALICYLIDENEIMINATO) NICKEL (II) 

R. Hernandez-Molina', A. Mederos1
, S. Dominguez1

, P. Nunez1
, 

P. Gili 1
, G. Germain2 and T. Debaerdemaeker2 • 

toepartamento de Quimica Inorganica, Universidad de La 

Laguna, 38200 La Laguna, Tenerife, Canary Islands, Spain. 
2Uni te de Chimie Phj·sique Moleculaire P.t de la 

Cnstallographie, Universite de Lovain, 1348 Lovain-la-Neuve, 
Belgium. 

In previous papers 1
, the complex of the Schiff base N,N'-

3,4-toluenebis(salicylideneimine) with nickel(II) has been 

prepared. In t~is work red monocrystals have been isolated 

from a chloroform solution and its crystal and molecular 

structure of this complex has been determined by Patterson 

method and refined by full-matrix least-squares method using 
SHELX92 computer program. 

Formula (C2,H11N202Ni) 2 • 3HCC1, 

System 

Space 

a (Al 

b (,\) 

c (Al 

Triclinic 

Group Pl 

LL855(3) 

14.591(3) 

15.247(4) 

a = 116.24(2) 

ll 115.97(2) 
.,, 91. 30 (2) 

z = 2 

R 0.0641 

Reflexions number 4017 

The crystallographic asymetr1c unit contains two discrets 

molecules and three chloroform moleculfls without hydrog~n 

bonding. Methyl groups are disordered. The coordination 

around the metallic atom is bas1ca1ly planar square with a 

N202 donor set, as it is indicated by others technics'. 
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POLYllER SPECIES IR AQUEOUS SOLUTICR; OP 

PARA-PHENYLENEDIAllllJIE-11,ll,ll" ,R"-TETRAACETIC ACID IR THE 

PRESBIJCSt OP COPPER(II) 

Alfredo Me4eros•, Sixto Dominguez•, Carlos Alberto Gonzalez• 

and Felipe Brito". 

• Departamento de Quimica Inorganica, UnivE!rsidad de La 

Laguna, Tenerife, Canary Islands, Spain. 
"' Laboratorio de Equilibrios en Soluci6n, Escuela de 

Quimica, Pacul tad de Ciencias. Universidad Central de 
Venezuela, Caracas. 

The para-phenylenediamine-N,N,N',N'-tetraacetic acid 
(~PhDTA) with the nitrogen atoms in para position can only 
coordinate cne iminodiacetate group to any one metal cation. 

This ligand can therefore coordinate in two spheres and it is 
a ligand very versatile for the coordination: in the l: 1 
ratio, it can form ML monomer complexes or M,.L,, polimers; with 

excess of metal it can form M2L bimetallic species', or M,,.1L,, 

polymer species; and with excess of ligand it can form MLz 
monomer species or M,.L,,.1 polymer species. All these different 

types of complexes can be protonated, and thus can give rise 

to a wide variety of complexes. 

In this work, a study of the conditions for the 
formation in aqueous solution c2s•c and I=0.5 M in KCl) of 

polymer species has be~n made for the Cu(II)-~PhDTA system. 
The model that best fits the potentiometric experimental 

results is that wt.ich corresponds to the complex species 
(H4L, ligand): H2CuL, HCuL", H2Cu2Lz2·, HCuzLzs-, Cu2L2

4
", HCusLs5", 

CusLs10", Cu6L,tz-, H2CuzLJ'", H4CuLz2·, HsCur.z'·, H2CuLz 4·, HCULzs-, 

HCuzL• and Cu2L. The species distribution diagrams indicate 

that pen tamer Cu 5L5
10

", 1S the polymer more stable. 

1. C. Ruiz-Perez, M.L. Rodriguez. F.V. Rodriguez Romero, 

A. Mederos, P. Gili and P. Martin-Zarza, ACtd 

Crystallogr .• C46, 1405 (1990). 
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A WAY FOR STUDYING STRONG COMnLEXES OF Fe5" WITH 

AMINOPOLYCARBOXYLIC LIGANDS. STUDY OF THE COMPLEXES FORMED 

BY 3, 4-TOLUENEDIAHINE-N, N, N', N' -TETRAACETATE WITH Fe5" AND 

cuZ• IN AQUEOUS SOLUTION. 

Joaguip Sanchiz•, Felipe Brito•, Alfredo Mederos• and Sixto 

Dominquez•. 

a Universidad de La Laguna. Tenerite, Spain 

b Univecsidad Central de Venezuela. Caracas, Venezuela. 

The complexation of 3,4-toluenediamine-N,N,N',N'­

tetraacetate ( 3, 4-TDTA, H4LJ vi th FeJ• and Cu2• has been 

studied at 25.0~o.i·c and I=0.5M in KNOi by potentiometry. 

A couple of Ingold L8311 glass-Radiometer K701 Calomel 

electrode was used to measur~ the pH(pH=-loqfH°J )and the Cu2• 

ion activity was measured with a FlllCu Radi~meter 

electrode in combination vi th a Radiometer K70l doubled 

juntion saturated calomel electrode, with 0.5 M KN05 as the 

brid9in9 solution. Becaus£ of the high value of the 

constants, the usual pH titration did not give any 

satisfactory results for any system FeJ• /H4L and cu2
• /H4L. 

Therefore metal competition and a copper-select rode were 

used111 • The deter111ination of the stability constants for 

cuZ• was carried out in a ligand buffer conta.i.ning an excess 

of Ca1". When the stability constants for Cu1" are known, 

potentiometric studies of solutions conta1n1ng FeJ•. cu1• and 

H4L in appropiate relations and in adecuate pH zone, are 

able to determine the values of the stability constants for 

the PeJ• /H4L system. 

HH 2L MHL ML M(OH}L 

Ca1
" ------- 4.783(3) 8.607(3) ------

cu2• 8.953(8) 11.742(5) 15.57(2) ------
-

FeJ• -------- 16.56(7) 22.06(S) 27.17(5) 



LAIOll 112P 44, Mon. 13 
STRUCTURE OF DIZINC(II)-3,4-TOLUENEDIAMINE-
TETRAACETATE, [ Zn(3, 4-TDTA) Zn(H2C14J-2H20 

M. Hernandez Padilla•, S. Dominquez•, A. Mederos• and J.M. 

Arn.eta11 

• Departamento de Quimica Inorqanica, Universidad de la 
Laguna, Tenerife. Canary Islands, Spain. 
11 Departamento de Quimica Inorqanica, Universidad del Pa!s 

Vasco, Bilbao. 
The complex Znz[ (3,4-TDTA) J·6Hz0 were prepared by mixing an 

aqueous solution of the monopotassic salt of 3,4-TDTA (3,4-
TDTA= 3,4-toluenediamine-N,N,N' ,N'-tetraacetic acid) (l) with 
a concentrated solution of Znz(N0,}z-6H20 in the ratio 
liqand:metal 1:2. The pH was adjusted to 4 with KOH. Crystal 
suitable for x-:cay crystallography were qrown by liq-Jid-vapor 
diffusion, using isopropilic alcohol as precipitant. The 
structure was solved by direct methods (SHELX86) and 
refinement by full-111atrix least squares (SHELX76), with 
anisotropic thermal parameters for all non-H atoms. 
Crvstallographic data ,,.("' 

YA~·· Formula 
System 
Space Group 
a CA! 
biA> 
c(Al 
;l 

'/(Ali 

z 
R 

R. 

Monoclinic 
P2,/n 
8.140(2) 
9.672(3) 
27.079(4) 
94.26(2) 
2126(1) 
4 

0.0511 
0.0543 

Number of Reflexions 6.589 
The com~ound is a binuclear zinc(II) 

o~.,. 1· -- -· ,,. 
i· 

complex bridged by a carboxylate oxyqen of the 
aminopolycarboxylic acid. The molecular geometry of the 
zinc(II)-3,4-TOTA moiety is close to a trigonal prism, 
whereas the other metal ion is a nearly Oh environment 
involving interactions with two oxygen atoms from carboxylata 
groups of different liqands and four water molecules. 
1. A. Mederos, J.V. Herrera, J.M. Pel~pe and M.L. Quesada, 

An. Quim., 1984, a.2li. 281. 
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CHLORIDE VS. WATER INT~ COORDINATION 
SPHERE OF TIN(IV). THE CRYSf AL SI'RTJCTURE OF THE 
SALT (IIThiamin][Snl\leiCl3.H20]CI 

Ma D. Coucea. J. M3 Varclab, A. Castiiieirasb, J. S. Casasb and J. Sordob 

aDeparramenro de Quimica Pura y Aplicoda. Universidod de Vigo. Campus de 

Orense (Spain). boeparramenro de Quimica lnorgdnica. l!niversidod de 

Sanriago de Compostela. 15706, Sanriago de Composl?la (Spain). 

The tille compound. synrhetized by reacting thiamine chloride hydrochloride 

with dimelhyltindichloride in elhanol/warer, consi~ts of prolonated thiamine 

carions and aquorrichlorodimelhylstannate(IV) dnd chloride anions. In the 

protonated thiamine, as in other sails of chloroanions1. both the pyrimidine and 

thiazolium rings arc planar and the cation adopts the :: c~nforma1ion. \ __ _ 

;?(f_~:; 

0--.--1 

~ J 1 
~£, o'' r>tA~ 

0 \ ,,, I 
'-• ~· c-\-: 

,! , . ...._O '"' I 
~/ \~ '" \"'·.,.,, ....... 

j cA'. ,~,; 

}"'' " - a' );) 

The stan~ate anion shows a di~torted octahedral structure with the tin atom 

coordinated lo two methyl carbons [Sn-C(IO) = 2.092(6); Sn-C(20) = 
2.084(6) AJ, three: chloro atoms [Sn-Cl(I) = 2.690(1 ); Sn-Cl(2) = 2.48!>(1 ); 

Sn-Cl(3) = 2.562(1) AJ and the oxigen atom of water molecule [Sn-0(1) = 

2.418(4) AJ. A srrong hydrogen-bond network interlinks the ions in the lattice. 

I. R. E. Cramer, R. E. Kirkup and M. J. J. Carrie. lnorg. Chem. (1988), 21.. 
123. 
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Dll\1ETHYLTIN COMPLEXES OF \1TAMIS 86. 
TllE CRYSfAL SfRUCTURE OF [Snl\1e2(P-H)](NOJ).21120 
(P = PYRIDOXOL) 

J. hP. Varela3 , M' D. Couceb, E. E. Castcll:moc, J. Zukcrman­

Schpectord, J. S. Cas3sa ;;nd J. Sordoa 

aoepartamenro de Quinrica lnorgtinica. Universidad de Samiagu de 
Compostela (Spain)· boepartamemo de Quimica Pura y Aplicada. 
Campus de Orense. Uni\·ersidad de Vigo (Spain). C/nsriruro de Fisica y 
Quimica de Sao Carlos. Unfrersidad de Slio Carlos (Brasil). 
dunfrersidad Federal de Silo Carlo.:::. CP 676 Silo Carlos (Brasil) 

The title compound was prepared by reacting dimcthyltin nitrate (from 

dimethyltin dichloride and silver nitrate) with pyridoxol (from 
pyridoxol hidrochloride, sodium hydroxide and silver nitrate) in 

ethanol/water. 

As the fi~ure shows, the dcprotonated ligand chelate:. till' tin atom \ia 

its phenolic and etanolic 0-atoms. Simultaneously. the 0-etanolic atom 

acts as a bridge bctwc~·n dimethyltin groups. in which the tir. :11111n 

reach the hexacoordination via other 0-ctanolic atoms of ncighhouring 

molecules. An hydrogen bond scheme is pr1·~c:nt in thc stru1.·tur1·. 

interlinking pyridoxol bridges, water molecuks and nitrate ions. 
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BIS(~IORPHOLISF.-1-CARBOTillOATO) OF CADMIUM un. 

S.Gan:ia-Fontan. P.Roorigucz. J.s.casas·. A.sanc11ez· and J.Sordo". 

lkpanamr11111 de Quimin1 Pura y AplicaJo. U11frrrsiJoJ Jr VrgtJ. Spai11. 
0 DrpancJmr11111 Jr Quimicu /11or,i:a11ico. U11frrniJaJ Jr Sanria1:0 Jr Ownpos1e/a.Spai11. 

Compar.ttive studies of structural and chemical propenies of complexes of 

monothiocarhama1es (SOCNRi) and di1hiocarbama1es (SiCNR1·) are cc.pable of 

pnwiding informa1ion in r~la1ion to 1he differences between sulfur and oxygen as donors 

a1oms (I). 

The pre;c:nl communica1ion is related ~ ith the preparation of bis(morpholine-l­

camo1hioato) of cadmium(!!). The corresponding derivative of morpholine-l­

cartxldi1ioa10 (Cd(Mdlc)~J has bn-n prepared and studied before (2). 

.. _, /. / '""-.. /. 
0 • - ' 

~~ '..:.-
Mmlc Mdic· 

The complex C'd( Mmtc)i was obtained by reacting 1he sodium salt of the ligand 

(fro111 morpholine and SCO in clhanolic NaOH) and cadmium( II) chloride in water, and 

was charac1eri1ed hy analysis dcmcntal, and IR and NMR (11C, 1H) spectrometry. The 

coordination oi the metallic i:enrcr is discu~sed in the lighl of 1his information. 

(I) J.McC'ormid•. B.P. Stormer. lnorg. Chem. ti. 729-735(1972). 
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mlOSEMICARBAZONE COMPLEXES OF ZINC(ll), 
CADMIUM(ID .U-'D MERCURY(m 

E. Bcnncjo", A. CastinciW-, R. Pomfn&uct and C. Maich..le-M0ssrnc..­

•[Npurrmrwn10 tk Qulmica /norg6nica. Uni~nidod de Sanliago tk Compostela. E-

15"106 Sanliago tk Composlela (Spain) and •/nstilut ftlr Anorganische Olmrie tkr 

UniwnitiJI Tiibingen. D-14()() Tiibingen (Germany). 

Hcterocyclic thiosemicarbamnes, as well as their metal complexes, arc of interest 

because of the potentially beneficial biological activity. Although there have been 
numerous studies involving the isolation of transition metal complexes, comparatively 

few non-transition metal complexes have been studied. 

We prepared the zinc, cadmium and mercury dihalidc complexes of•N-mcthyl-2-(1-(2-

pyridine-2-yl)cthilydcne]hydrazinecarbothioamidc {L) of general formula M(L)X2 (X 

= Cl, Br or I}, and characterized these complexes by physicochcmical and 
spectroscopic methods (IR and 1H, IJC, mCd, 1"Hg NMR). 

C-.pouad a <A> b <A> c <A> a (o) "(0) l (0) 

Cd(L)Cl, 8.8132 10.0034 13.3437 96.562 104.S72 101.160 

Cd(L)Br, 8.94SO 10.1349 13.S743 96.111 107.838 102.440 

Cd(L)I, 9.4002 10.4506 13.6390 93.679 109.480 104.771 

HJ(L)Cl, 8.6049 10.1088 13.J7SI 97.069 104.158 100.60S 

CrySlal structures for cadmium(II) complexes of formula M(L)Xi·2DMSO (X = Cl, 

Br or I) and for Hg(L)Cl2·2DMSO arc also presented. The four complexes arc 

isotypical and crySlallize in the 
space group P(-1) with the unit 

cell dimensions shown in the 
table. 

The metal is pcntacoordinated 

by two halogen atoms and by 

two nitrogen atoms and one 

sulfur atom of the ligand (see 

figure). Distortions of the 
coordination polyhtdra were 

calculated by the Muctttrtics 

and Addison methods and the 

results obtained are discussed. 
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DIORGANOTIN(IV) DIHALIDE COMPLEXES 
Wim AZOLES 

M 1 D. Couce•. P. Alvarez-Booa. E. Freijanes•. A. sanchez 

Gonzalezh. J. S. Casash and J. Sordoh 

•Depanamenro de Qufmica Pura y Ap/icada. Campus de Orense. 

Universidad de Vigo (Spain). 

hDepanamenro de Qufmica lnorganica. Universidad de Santiago de 

Composrela. 15706 Santiago de Composrela (Spain). 

X-ray studies carried out on pyrazole (HL) complexes of the type 

[SnR2X2(HL)2]1 showed the presence of NH··· X inter and 

intramolecular hydrogen bonds which influence it structure. 

Being interested in the preparation of complexes with azoles in 

which the N-H group is absent. the interaction of SnMe2X2 
with isoxazole, 5-methylisoxazole, 3,5-dimethylisoxazole, 4-methyl­

oxazole, 2-methyl-A2-oxazoline and thiazole was monitored in 

CDCl3 by using lff, 13C and t19Sn NMR spectroscopy. The 

[SnR2X2Lil adducts (L = 2-methyl-A2 -oxazoline and thiazole; R = 
Me, Et, Bu, Ph; X = Cl, Br) were isolated and studied in solid state 

by IR spectroscopy. 

1 A. Sanchez Gonzalez, J. S. Casas, J. Sordo and G. Valle. J. 

Organomet. Chem. (1992), ill. 29. 
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COPPER. SILVER AND GOLD( I) COMPLEXES WITH 

BIS(2-DIPHEMVLPHOSPHINOETHVL)PHENYLPHOSPHINE 

M. Rodriquez Beiro. M.E. Garcia. 
Departamento de Quim1ca Inorganica. Universidad 
de Santiago. 15706-Santiago de Compastela. Spain. 

O.M. Ni Dhubhghaill. R.E. Sue and P.J. Sadler 
Department of Chemistry, Birkbeck College. 
University of London. 29 Gordon Square. 
London WClH OPP. UK. 

The reaction of copper( I) chloride. silver ni­

trate or tetrachloro auric ac1de (reduced by thiodiglycol). 

with bisl2-d1phenylphosphinoethyl)phenylphosphir.~ <P3 > in 

<::hloroform or acetone. afforded the complexes 1;u\ P 3 )Cl. 

Ag1P3 >No
3 

and AutP3 >cl. with potential antitumour activi­

ty l 1 I. 

Copper and gold complexes were soluble in the 

common organic solvents.however. the silver complex was 

only soluble in dimethylsulfoxide by strong stirring. Mo­

lecular weight measurements for copper and gold complexes 

in CHC1 3 solution. show a certain polimerization in Cu(P3 > 

Cl which increases in Au1P3 1c1. 

31 PNMR spectra in chloroform. show that the 

copper complex nppears to be quite stable by addition of 

ligand. The gold complex spectra are more complicate. when 

ligand is added there are new resonances with exchange 

reactions. By increasing tne amount of ligand. gradually 

sharp ligand resonan~es are seen. showing some ligand not 

exchanging. T~e complex of silver (a suspension in dmso), 

eventually dissolved as the ligand was added 1n coc1
3

. 

show no ligand resonances in any case and so there is 

probabiy some exchdge going on. 

(11 P.J. Sadler; Adv. Inorg. Chem .. 36.1 (1991). 
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C.T.-COMPLEXES OF 

([9)aneS3) WITH DllODINE. 

1, Tue. 14 
1,4, 7-TRITHIACYCLONONANE 

F. Cristlanla, F. A. Deyll!anoyaa, F. 1sa1aa, v. Llppolls8, G. Veran1a, F.Demartinb. 

a)Oipartimento di Chlmica e Tecnologie lnorganiche e Metallorganiche. University of Cagliari. Via 

Ospedale 72. 09124 Cagliari. Italy. bhstiluto di Chimica Strutturistica lnorganica e Centro CNA. 

University of Milano. Via G.Venezian 21. 20133 Milano. Italy. 

Mesocyclic and macrocyclic polythiOethers have been found effective polydentate ligands for 

complex.rig a variety of transition metal ions. in spite of their moderately low s-donor and 1t· 

acceptor abilities I With the aim of testing the donor ability of thioether macrocyclic ligands with 

respect to diiOdine. we sludied the products obtained by reacting 1.4.7-trithiacyclononane 

([9)aneS_,) with diiodine both in CH2C12 solution and in the solid state. In di!ute solution. (91aneS3 

reacts with molecular diiodine to form a 1: 1 adduct. while at concentrations suitable for 13C-NMA 

experiments. adducts with higher ligand/diiodine molar ratios are formed. In the solid state three 

types of compounds were isolated having [[9)aneSJY[l2) molar ratios of 1: 1. 1 :2 and 1 :3 

respectively. The X-ray crystal structures of [9)aneSJ·312 (I) and 2(9JaneS.Hl2 (II) are reported 

below. The FT-Raman spectra. carried out on the solid samples. show v(l·I) frequencies in 

accordance with the presence of perturbed diiodine molecules. as generally found for 12 weak or 

medium-weak adducts:? 

1(6) 

1(8) 

II 

1 > M N. Bell. AJ Blake: A.M. Chnslie; R.0. Gould, A.J. Holder. T I. Hyde. M. Schroder and L.J 
Yellowless, J Ct1em Soc. Dalton Trans. 1992, 2977 and reference theiren cited. 
2) P Deplano. FA Devillanova, JR. Ferraro. F. lsa1a. V. Lippolis and M.L. Mercuri, Applied 
Spectr., 11, 1992, 1625 
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OXYGEN AND SULFUR TRIPOD Kll.EOJLES. A THEORETICAL 

SlUDY. R. Salcedo1
, R. Vllar1

, J. G6aez- Lara2
. (1) Instltuto 

de Investlgacl6n en Haterlales, UNAH; AP 70-360; Coyoac~n. 

04510; Hexlco. (2) Instltuto de Qulm\ca. UNAH; Clrculto 

Exterior, C. U.; Coyoac~n. 04510; Hexlco. 

Several AHl calculations have been performed for systems wlth 

the general formula RC-(CH
2
EHJ

3 
where E = 0 or S and R = one 

cf CH
3

• NH
2

• N0
2

, NHCH
2
COOH, Ph. This general formula we call 

"tripod molecul:?s", all of which contain the I.J-propanediol-

2-hydroxymethyl .group (pdhl. AHl calculations have provided 

informatlo~ about the reactivity trends of these molecules as 

chelating agents towards metallic ions. The result5 indicate 

that the trlalcohcl molecules show dlff~rent reactivity 

trends, whereas the trlthloalcohols show only one. This 

agrees well with previously reported experimental results. 

The results obtained explain satisfactorily sever~! 

experimental facts already reported and allow us to make some 

predictions. 

R R 

HS 

OH SH 
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N-METHYL-2,2'-BIIMIDAZOLE COMPLEXES OF 
DIORGANOTIN(IV) DillALIDF.S. 

aoepanamenro de Qufmica Pura y Aplicada. Campus de Orense. Universidad 

de Vigo (Spain). 

boepanamenro de Qufmica lnorgdnica. Universidad de Sanriago de 

Compostela. 15706 Santiago de Compostela (Spain). 

Following our studies on biimidazole derivatives I, the ligand N-methyl-2, '2-

biimidazole (MBlm) was prepared2 and characterized by chemical analysis and 

IR and 1H NMR spectroscopy. 

The interaction of MBlm with SnR2X2 (R = Me, Et, Bu, Ph; X = Cl, Br) in 

CH2Cl2 affords solids characterized analitically as SnR2X2.MBlm, which 

were studied in solid by lR spectroscopy and by IH and 13c NMR in solution. 

1. C. L6pez, A. Sanchez-Gonzalez, M.E. Garcia, J.S. Casas, J. Sordo, 

R.Graziani and U. Casellato, J. Organomet. Chem. 1992, ill. 2612. 

2. P. Melloni, E. Dradi and W. Logemann, J. Med. Chem., 1972, ti. 9. 
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DIORGANOTIN(IV) 

(THIOSEMICARBAZONES> 

4, Tue. 14 

COMPLEXES OF BIS 

M. C. Pim. M. V. C4t14'1o. A. S6ndrn.. J.S. Casas and J. Sardo 

Departamcnto de Quimica lnorPiica, Universidad de Santiago de Compostda. Spain 

Bis(thiosemicarbazones) (h2BTSC) of c:umposition: 

·. :i,... 

·. 

~ .... ' 

reacted with R;iSnO (R == Me, Et) in DMF/H20 mixtures or in ethanol solution. The 

reaction afforded solids with [SnR2(BTSC)) stoichiometry, insoluble in ~-a1er and in 

organic solvents of low dielectric constant but soluble in DMSO and (panially) in 

DMF. 

The tin coordination is discussed in the light of the spectral propenies of 1he 

complexes in solid state (IR) and in solution (1H, °C and 11•sn NMRJ. 
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SYNTllFSIS AND STRUCfURAL STIJDY OF DIMETil\'L- ASD 

DIPHENYL(2,~DIACETYLPYRIDINEBIS-TillOSDllCARBAZONATOlTIX(I\'). 

CRYSTAL STRUCTURE OF (SnPb:C11HuN~.2Dl\IF. 

J.S. cam-. A. Castiiiciras", c. Maichle-Massmd'· M.C. Rodricuez-Ar!!Uell<s'. A. 

sanchez", J. Sordo" and A. Vbquez-1..0pcz" 

"Dept. of Inorganic Chemistry. U. Santiago de Compostcla. 15706 Santiago de Comrostela. 

Spain. 'Ins. Inorganic Chemisuy. U. TUbingen. D-7400 TUbingen, Germany. 'Depl. of Pure 

and Applied Chemistry. U. Vigo. 36200 Vigo. Spain. 

The title compounds were isolalcd by reacting the neutral ligand wilh lhe 

SIOichiomerric amount of SnMezO or SnPh20 in DMF. The slow C\·apora1ion of the solvent 

yields monocrystals of lhc phcvlyl derivative suitable for X-Ray procc:ssing. 

Crystal data: 4HJ7N.OiSzSn, MW=726.5. P'.?1/n, a= 9.753(1}. b= 18.96:!11). 

c= 17,923(3)A. e= 97.928(5) 0
• V= 3282.8(6)A;. Z=4. D(calc)= 1.470 gem'. 

R = 0,034, R. =0.038, 

T= 298K. 

T!"ae coordination 

sphere of lhe tin atom can be 

described as a distorted 

pentagonal bypiramid with 

the phenyl groups in the 

apical positions and the five 

equatorial positionsoccuppicd 

by the pentadentale 

lhiosemicarbazonato di anion. 

r ... .. -,~ 
... 

' ! ·,· 

·. 

. . . ., . - . 

e .... •· .. . ,, :· 
0 0 

The spectroscopic propcnies of the compound in the solid ~tale and in solution 

were exolored by IR and NMR spectrometry re~pcctivcly. 
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S\"STHESIS OF tl-THIAZOLll\-2-\'L) H\'DR.\ZINE 

11\"DROCHWRIDE A."D COORDISAT101' BEH.\\lOUR lOWARDS 

DIVAll'.\T TR.\.1'Smos MET..U.. 10."S. 

A.Bemalte. MAOiaz, F J.G.Barros, F J.Hio:s, A.MPizarro and C.Valcnzuela. 

Drpomi-.. « QWnica In..piai. Fni\Ynidetl M ~ ONJl 1-Batlajo:. &pa;io. 

S}nthesis or l·thiazolines han bttn cxtrnsi\dy miplo~ an it is or panicular 

interest. since thiaiolines can be easily transformed into th~ or penicillin 

deri\ati\es. Important ruuurall)· ocurring derivati\-CS contain the 2-thiazoline ring. 

Likew~. compounds such as thiazoline-4-c-c1rboxilic acid ( thiaproline) and 2 ·amino­

l·thiazoline h}drochloride are bolh capable or indudng ~rcvcn.e transformation" in 

tumour cells. t~ ha\e undergone clinical trials in advanced human cancer and 

therapeutic acti\ity is reported 1
• In the merh:u.ism or action it is suggcstct! :!lat 

chela1ion was imoh·ed 2• 

We report here the S)"alth~is and character-iution or (2-thiazolin·l·yl) hydrazine 

hydrochloride and its coordination by f'o(ll). Ni(ll). Cu(ll) and Zn(ll). 

The ligand "as prepared by reaction or 2-chlorocthylisothio­

cyanate with hydrazine a; room temperature. and 'A·as charac­

teriu:d b) chcmica! :malysis and IR. 1H and 1'c NMR. 

Coordination equilibria 'Acre ir1\estigated b)· po1en1iome1ric 

s ..... -~.-::( J er 
• •N 

H I 
H 

titration at 25T. under nitrogen atmosphere. in aqueous solutior. or constant ionic 

stren6fh (II.I mol dm·1 NaCIO,). The composition or the -.arious species formed in 

the systems \tudicd "'ere e\aluated from the pH-metric titration data from thrt'C 

independent titra1ion'i imol' ;:.g different meta Ho-ligand racios from I: I to I :3, with 

rhe MINIQl IAD and SI JPERQl lAO co;nputer programs. The numerical treatment 

'ihO'Aed the pre'l("nce or fhe follo'Aing species in the abolie·named S~tems: 

Co<ll)/IJICI =- Ml. and MUI. NiOl)/UICI = Ml and Ml-i. Cu/l.Jlf'I = ML, 

and Ml-ill and ln((l)/l.llCI = MUI and Ml-it12• 

1 (icWU<llv..:.. M.. rn-~m. <. anti ·\fraw:. I. t /Cf!Y/ B"><lwm S<><Tmn.1. 7. /91. 

2 ll11an11. ZX. Mav. PM. M..iilumu. /JR aNi (;,.,,,_,i)frr... M.: ( /9R/ / /11m11.(nim.Ana. 56 . .//. 
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IAICMl145P 7, Tue. 14 

POTEI\"TIOMETRIC STUDY OF 1HE COORDINATION OF 

DIVALENT TRANSITION-METAL IONS TO 2-(8ENZYLAMIN0)·2· 

DEOXY-D-GLYCERO·LGLUCO-HEPTONIC ACID 

11.A.JX&Dia. F.J. Garcia Barros and C. Valenzuela Calahonv. 
Dtpartamt11to dt Quimica /norga11ic-a, U11iursidad dt Extrtn:ad~ra, <J60i 1 

Badajoz. Spain. 

Carbohydrates are often highly soluble in water and are usually only 

weakly immunogenic and of low toxicity. These properties are very useful 

in developing pharmaceutical agents. Thus, carbohydrate derivati\·es are 

useful for the design of new drugs. One such possibility is the 

development of chelates for the removal of toxic metals or the uptake of 

essential metals. 

The manipulation of the aldehyde group in carbohydrates allowed to 

obtain carbohydrate a-amino acid derivatives [I), and so we present here a 

study about the interaction between the metal i'lns CoOll. Nil II 1. Cull I>. 

Znr II I and Cd< n 1 and th<- carbohydrate a-amino acid deri\·ed from 

galactose, 2-henzylamino-2-deoxy-D-glycero-L-gluco heptonic acid ( BnGa 1. 

This ligand is interesting because it owns a polyhydroxylate chain and a 

henzyl group which give it a greater ability to interact with membranes 

cells and a certain lipid solubility, respectively. 

The study in aqueous solution was made at 310K and ionic strengh O.IM 

in NaCI0,1. The ratios Milli/ligand were 111, 112 and 1/3. The calculation 

and refinem•~nt of the stability constants was carried out hy appl};ng thf' 

'.\HNIQUAf) program to the potentiometric data. Tht· numerical 

treatment showed that the polynuclcar species were not formed. 

l"urtherniore. all the systems studied were found to contain complexes of 

the forms ML and ML2 which agree with the behaviour of analogous u­

ar.1ino acids as N-unprotected as N-proterted 121. 

I. (i11ltm •• J.; l'alarios, •i.C. 11nrl Roman.~;. 1 19~:11 ('nrhohyd H'"'·· 114. l!'t/4 

'l.. K1~~.T.. in /111wrw1rd1na!wn ('h,n11dry. f'nord1:1<1llon f;q111/ihr1t1 '" lf111/o>[11·11/lv 

Ar'f11·r Svstrms. K lluri:rr, ~:d , 1990, ('hnp :l, ~;11,~ Horwood L1milf'!I, l.nnrlnn 
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LAICM1146P I. Tue. 14 
INVESTIGATION OF MERCURYUU COMPLEX EQUILIBRIA 

Wint FOUR SUGAR a-AMINO ACIDS. 11IE EFFECT OF 'TifE ANION. 

A.. Berpaltc Garl:ia. M.A. Diaz Diez. F .J. Garcia Barros and C. Valenzuela 
Calahorro. 
lNpartaml'nto dr Qu1mira lnnrganira. Unrrrn<idad dt' E:rtrrmadura. 06011 Barla1uz. 

Spain. 

Mercury 111 water constitute:' a real danger for human health. By the: action of 

microorganism-;. men.-ury in the contaminated ~ium form., alk~lmc:n:uric compounlh. 

which may reach man by means of food. The: mc:tabolisrn of 1hc:sc C•llltpound .. k;1d, 10 

the accumulation of mc:rcury in the: br:1in and kidne~ ... The: final allli more impnnant effect 

is the disfunction of the: l'C:ntrJI nervtlus system. Thi, per .. i'" C\·en \\hen cc:a,in~ 1b: 

e'lposure 10 thc mc:rcul')· action. and a cure i., not known for the: di.sea~ 111. 

We: ha\·c: recently focused our intc:re~t on the: s1udy of 1111:tal-carbohydra1c: a-amino acid' 

complexes in sol11tion and in the: solid phase 121- According 1hi.; line: of work. 1hc 

complex formation of mercury( 11 l with four carbohydra1c: a-amino acid .. derived from 

glucose and mannose was investigated at 25°C in 0.1 mot dm 1 :-.;aCIO.i a4ucou' "llution 

by gla..;s-elc:c1roJc: potentiomc:uy. 

From the analysis of the e.m.f. data in thc .. y .. tenh by u'e ,,f computer pro!!ram' 

Ml:-.;IQt:AD and Sl.'PERQLAD. it wa .. concluded th.11 the 'pccie, inrmed in all :h.: 

systems arc: IML11 and IML!OHI!. The: formation rnn.;tants in the: .. ystcm .. mea .. ured 

from different sails of mercury( Ill st.ow that the: values obtained from llgCI: arc 

c:xtrc:mc:t~· less than those: observed from Hg( N0 1 11- probably bel·au . .;e chloride i, bound 

10mercuryI111 with high .. ~bility. 

It i .. wonh nO!ing that the: formation con,~nt .. for the: sugar u-aminn a1:11h :-.;-unprotc1:1cd 

have: somewhat larger value .. than thn..c for tht"ir rc:,pective :-.;-pn1rc1:1l·ll C1-:tmino acids. 

with a henry! protecting group Thi' tc:ndern.:y may he t:\pl;iinc:d 011 rlw ,._,umption oi 1he 

larger ..,a.,1~·ity of the former hc1.:au..c of the hcn1yl group n;crt ;an ck,· mm· w 11h•.lraw ini,: 

dfrct 1111 the amino group wh:ch reducc' it' !Ja,iciry. 

I. fn1,·mJl111n01l lnlonn. in f1,./,·1i11 /11/i1rm1111ro dr•/ ,\frd1,. •\m/1,.-111,· 1 l'N~L 24. 'I I 

~ l>i;u l>k1. :\.L\.: (i;m.:ia ffam". FJ: S;1h10 I<<'}. E. ;md \";1kn111l'1;1 C1l;1l111rro. C. 

t l'"l'I~ I ././11,.1 ~ f11u1 l1t•m. 411. I ~'I 
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LAICMI 147P 9, Tue. 14 

Dll'llU>ROl>IOXOMOL \"BDENUMf\'D COMPOUNDS t·Ro!\I 
AQUEOUS l\IEDIA. CRYSTAL AND MOLECULAR STRUCTURE ot· 
(Mo02Cl2(1120)2)(di~lyme)2 

fuoo~1l~ Rafa.:I Apmlo. 
[)pin. <k Quimh:a IDDl"pm.:a. Colqio l3mv.:mc.no ~ Burgos. 0900 I 8111J05. Sp.in. 

Juliana Sauz-Apmciomd Mmtm Mminc:z-Ripoll 
CSIC. UEI Cnslalografia.11151. Rocasolano. SatmK> 119, 28006 MMrid. Spmin. 

Although common molybdatcs are oonvenient sources of many dioxomolybdenum( VI) 
compounds. there is a good number of them that miuires starting from MoOiC12. a 
material of somewhat tedious preparation in pure form. Some efforts are being directed to 
develop easier synthetic routes. a good example being the isolation of molybdenum(V() 
imidocomplexes•. Recently we have described the facile synthesis of MoOiCl2(DMSOh 
starting from hydrochloric solutions of MoO:J and we report here the t-ehaviour of these 
solutions with some other common ligands. 

r 

Treatment of aqueous 
hydrochloric solution of 
MoOJ with an excess of dmf 
or bmpa led to the pre­
cipitation of the known cis­
trans-cis-MoOiC12(lh (l = 
dmf. bmpa). as mi­
crC?CfYstalline solids. The 
solution obtained with 
diglyme, upon standing 
overnight at room 
temperature. led to a white 
crystalline mass that analysed 
as IMo02Cl2(H20hl 
(diglyme)i. The 'H NMR 
pattern of the diglyme in the 
compound is closed to that 

of free diglyme. The broad singlet corresponding to water in acetone-cit, moves from 6.0 to 
3.7 b growing in intensity as water is being added, showing the labile character of 
coordinated water in the complex. 

This product is stable for weeks at room temperature if slOred in the darkness under dry 
argon. It is very soluble in diethylether. solvent from which it can be ~aed unchltnged. 
Treatment of this solution with SOCl2 at room temperature led to a colorless oil whose lff 
NMR in DC03 showed no evidence of water and in dmso-"6 displays the characteristic 
pattern of free diglyme. 

The compound presents two-fold symmetry. the crystallographic two-fold axis passing 
through Mo atom. The M<>-0 bonrl length and 0-M<>-0 angle are within the narrow range 
usually found in dioxomolybdenum compounds. The polyether molecule presents cis-cis 
conformation stabilised by optimised hydrogen-bonding pattern. Apart from the two 
hydrogen bonds shown in the Fig. there is some bifurcated interaction between the central 
0 and both hydrogens of the water molecule showing some kind of ·molecular 
recognition· between the cl.iglyme moiety and the MoOia2<Hz0)2 unit. Jn this way. the 
core defined by the molybdenum coordination sphere is almost buried in a hydrophobic 
environment which migiit explain the high solubility of the product in diethylether. 

11> Fo~. H. H.; Yap. K. 8.; Robbins. J.; C11. S.; Schrock. R.R.; /nn'Jl· Clwm. 1992. JI. 2287 
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LAICM1155P 18, Tue. 14 

THE CRYSTAL STRUCTURE OF TETRAETlfTI, 
AMMONIUM TRICIB.ORODIPllENYLSl'ANNATE(IV). 

E. Gama MarUna, A. SUchez ·Gonz41e'z, A. Castiiieiras, 
J.S. Casas and J. Sordo. 

Depanamen10 de Quimica lnorgdnica, Universidolk de Sanliago de 
Composre/a, Sanliago de Compostela. Galicia (Spain). 

Crystallization of (Et4N)[SnPh2Cl3(Hmimt)JI (Hmimt = l-methyl-2(3H)­
imidazolinethione) unexpectelly gives the tittle compound. Its structure 
was determined by X-ray diffraction using direct methods. 

Cr.ystal data: 

C~JtCl]NSo 

M = 509.52 
Monoclinic 

P21/a 

a = 9.ns(I) >. 
b = 13.648(1) A 
c = 17.749<2> >. 
8 = 101.491(6) 0 

v = 2308.5(5) ;..1 
Z=4 

Dx = 1.466 rcm·l 
R = 0.025 

Rw = 0.025 

I ~ 

0 

The crystal consists of isolated (Et4N)+ cations and [SnPh2C11r anions. 
The values of bond lengths and angles in the cation are unremarkable. In 
the sligthly distorted bipyramidal trigonal anion C(l l )-Sn-C(2 l) = 
127.51(8), the mean length of the axial Sn-Cl bonds [2.5241(7) AJ is 
greater than the length of the equatorial Sn-Cl bond [2.3776(7) AJ and the 
Sn-C bond lengths are close to those found in other diphcnyltin 
pentacoordinated compounds. 
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LAICM1162P 11, Tue. 14 

L.\.'liTH . .\.'lilDE CO'.\IPLEXES o•· .-\ IS-'.\IDIBERED '.'\302 

'.\l.\CROC\"CLE LIG . .\.'liD 

R. Bastida. A. de Blasa_ A. '.\la.:ias. R. Rial. A. Rodrigua and T. Rodrigu.:1a. 

Departarnc:nto de Quimica lnorganica. Lniwr,;iJad de Santiago de Comp<lstda. 157116 

Santiago de Comp•.lstda tEspaiia). 

a0.:panamcnto de Quimica Fundamental e Industrial. Lniversidad J.: La Coruila. La 

Coru-la 1 Espana). 

Macrocydes have attracted much attention amongst inorganic chemists in th.: past 

decades. An interesting foature of macrocydic systems is that ligand size can b.: easil) 

changed by sy11the:>is which ha\·e a dose impact on the endosed m.:tal ion. 

Condensation reactions between dicarbonyl and primary diamine compounds in the 

presence of a tcmplating metal ion ha,·e played a central role in the preparation ,,f 
macrocydic complexes. I Reaction of p)Tidine-:!.6-dicarb.ildehyde with I . .::-bis(.::­

aminophcnoxy)Cthane in EtOH or the use of Mgllll as the potential template dirc..:tl) 

lead to the crystallisation of macrocyde (I) instead of the ..:om:sponding Jiimin.: 

macro.;yde 121.2 

In the present communication we report the S)11thesis of [Ln121J1CI04IJ ..:ompkx.:s nf 

the 1.5-memb.:red ~'lltadentate-N30.:: macrocyclic ligand 121 by template synth.:,is 

using hydrated lanthanide perchlorates. The compounds have be.:n ..:hara..:tcris.:d h) 

elemental analysis IC. H. ~I and by i.r. and I u n.m.r. spe.:tms..:opy. 

H A H 

E10_.y'N~oE1 
©(" H~ 

0 0 
\__/ 

(1) 

A 
rY~i 

©( ~ 
0 0 
\__/ 

(2) 

I. M.C. Thompson and OJI. Busch . .I. Am. C 'hem. S111'.. ( 19641 K6. _,651 

.::. 0. H: Cook and D. E. Fenton. /1111rg ('him. :lc'/<1. ( 1977) 2~. I 9~. 
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L41CMl 16JP 11, Tue. 14 

COMPLEXES OF Mn(lll) \\"ITII SCHIFF BASES DERIVED FROM 

l~llDAZOL-CARBOXALDEH\'DE 

M.R. Bc!rmejo. A. Garcia Deibe, L. Luaces, M. Rey. J. Sanmartin. A. Sousa. 

C.A. McAuliffe•. 

Departamento de Quimica lno.-ganica. Facultade de Quimica. Universidade de 

Santiago de Compostela. E-15706. Galicia. 

•Chemistry Department. UMIST. Manchester. M60 lQD. United Kingdom. 

l\lan~anesc(lll) complexes are inorganic systems of great biological interest because 

of their essential role in many metallopr~eins. In this communication we present the 

synthesis. structural characterization and photochemical behaviour of some Mn(lll) 

complexes with Schiff bases derived from imidazol-carboxaldehyde. 

The Schiff bases were obtained by condensation of imidazol-2-aldehyde and 

ethylendiamine. 1.3-diaminopropane y 1,4-diaminobutane. respectively. in ethanol. 

according to the following reaction: 

C>-< + tlf-1- ( Ct'eln -NI-ii 

I 
~-i 

The complexes prepared were characterized by elemental analysis and were studied 

by elc.:tronic and vibrational spectroscopies, as well as by magnetic measurements. 

The photochemical studies were performed to follow the process: 

¢·~ c~;c~ ¢· ~ ~ 
0 OH 

a) The o2 evolution was determined mea.~urir.g the increasing of o2 concentration in 

~olution hy the using of an oxymctcr. 

h) The appearing of hydrogen was registered hy the VJriatior. of the UV-V spectrum 

of the p-hcn10quinone transforming into quinol. 
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LAICM1164P 13, Tue. 14 

SYNTHFSIS AND CHARACTERIZATION OF [l\fnL)Cl04.nH20 

COl\IPLEXFS 

M.R. Bermejo, A. Garcia Deibe, E. G6mez F6meas, M. Rey, J. Sanmanin. 

A. Sousa and C.A. McAuliffe*. 

Departamento de Quimica lnorganica. Faci.ltade de Quimica. Vniversidade de 

Santiago de Compostela. E-15706. Galicia 

*Chemistry Department. UMIST. Manchester M60 IQD. U.K. 

During our investigations on the coordination chemistry of Mn(lll) with tetradentate 

dianionic Schiff bases of the type N2C>i. we have found that many of the studied 

complexes are capable of decompose water in Oi and H2, when irradiated by visible 

light. This behaviour seems to mimic the WOC (Water Oxidation Complex) of 

photosystem II (PS II) of the green plants. 

We present, in this communication, the 

synthesis and struc!Jral characterization by 

IR, IH NMR, {FAB) mass spectroscopies 

and magnetic measurements of complexes 

of the !ype [MnL]CI04.nH20, being HiL 

the Schiff base ligands sho.ved in fig. I. Fig. I 

" " k-1 The crystal structure of the complex 

~ 1-_ ~ [Mn(s2.len-3,5·Cl]CI04.2H2o has been 

--c?'~ solved and consists of monomeric 

., - .--0" 6.., octahedrical units. where the Schiff base 

JCCupies the equatorial plane and two 

capping water molecules are on the axial 

positions. 

The complexes prepared show photochemical activity and seem to behave like 

promoters of the waler photodecomposition inlo oxygen and hydrogen. 
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LAICM1165P 14, Tue. 14 

STh'TIIESIS AND STRUCTURAL CHARACTERIZATION OF NEW 

Ma(lll) CO!\IPLE.'XES Wint SYMMETRICAL SCHIFF BASES 

M.R. Bermejo. A. Garcia Deibe, L. Luaces, ~. J. Sanmanin, A. Sousa, 

C.A. McAuliffe•. 

Departamento de Qufmica lnorganica. Facultad de Quimica. Universidad de Santiago 

de Compostela. E-15706. Galicia. 

•Chemistry Depart:nent. UMIST. Manchester. M60 lQD. United Kingdom. 

The coordination chemistry of Mn(lll) with Schiff bases is of great inierest due to the 

similarity between these complexes and different biological systems, that act as 

catalysts in the oxidation of organic substracts. mimicing biochemical processes llf 

oxygen transference. 

In this communication, we present the synthesis and structur:\l characterization of 

new Mn(lll) complexes with symmetrical Schiff base ligands. These complexes have 

been characterized by elemental analysis, mass (FAB) and infrared spectroscopies and 

magnetic measurements. At the same time. we have studied their possible 

photochemical activity. 

The figure shows the structure of the compound 

[Mn(salpn·5-Br)(OH2>2JCI04.H::!O. The it·ray 

diffraction studies show that the complex is a 

monomer. where the donor atoms of the 

tetradentate ligand are in the equatorial plane, 

occupying the axial positions. two water 

molecules, complete a distorted octahedrical 

environment around the metal. 

Its macrostructure presents infinite spirals with 

a hehcoidal axis along c. This is the result of 

the formation of hydrogen bonding hetween the 

coordinated water molecules and the phenolic 

oxygen atoms of rhe n~xt monomeric unit. and 

the overlapping of the aromatic rings of 

contiguous units. Besides. hydrogen hooding 

exits between the oxygen atoms of the 

perchlorate anion and the coordinated water 

molecules. 
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LAICl\fl 166P IS, Tue. 14 

SYNTIIE"SIS AND CHARACTERIZATION OF HOMO AND 

HETEROBINUCLEAR PIRAZOLA TE-BRIDGED COMPLEXFS 

8. Fernandez. M.L Fernandez, t:. GOmez Fomeas. M.R. Bermejo* and 

J.P. Costes•• 

Dq>anamento de Quimica lnorganica. Facultad de Ciencias. E-27002. Lugo. 

• Depanamento de Quim:ca lnorganica. Facultad de Quimica. Universidad de 

Santiago de Compostela. E-15706. 

•• Lab. de Chimie de Coordination du CNRS. Toulouse. FRANCE. 

A non-symmetrical terradentate Schiff base (HAEPyz) has been prepared and 

characlerized. HAEPyz is the result of the condensation of tridentate Schiff base 

7-aminl•-4-methyl-5-aza-3-hepten-2-one (HAE)I 11 with 2-acetylpyrazine. This ligand 

can be monoanionic by deprotonation of the -NH group. 

Monometallic complexes were obtained by mixing of the liganc HAEPyz and a 

metallic salt in ethanol. These complexes have a nitrogen atom of the pyrazine 

fragment thar remains free and therefore, able to link a second metallic ion. Homo 

and heterobimetallic complexes have been obtained with pyrazine-bridges (fig. I) 

(MLM'L')Xz. being M,M' = cu2+. Ni2+; L= AEPyz and L' = AE similar to the 

complexes already obtained with imidazolate·bridgedl21_ 

(M(AEPyz)M'(AE)j2+ 

Fig. I 

All the complues have been .charactcri1.ed by elemental analysis, spectroscopic 

techniques: IR, I H NMR a 1d tr·.-· V and magnetic measuremens. 

(I) Costes J.r .. Cro~ Ci.; C.R. Arnt/. Sci. Ser. 8. (1982) 173, 294. 

(2) C'ostes J.P .. f·crnandcz M.I.; /nor~. Chim. Al'la (1990) 247-54. 
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LAICM1169P 16, Tue. 14 

SYNTHESIS, REACTIVITY AND MAGNETIC P'ROPER­

TIES OF NEW [Mn;zO(RC00);.)2+ CORE. 

B. Albela, M. Corbella, J. Ribas. 

Departament de Quimica /norganica. Universitat de Barcelona. 
Diagon<I 64 7. 08028 -Barcelona. Spain. 

There are numerous enzymes that SJ'..~Cifically require manganese 

and some use the redox capabilities of this element as well, i.e. 

manganese catalases. These enzymes mediate the conversion of 

Hz02 to HzO and Oz. Mn catalases contain a binuclear manganese site 

and have at least four accessible oxidation states; the structure is 

not clear, but it is suspected to have a [Mn(lll)20(RC00)2 ) core. 

We have centered our work on the synthesis of new binuclear Mn 

(Ill) complexes with this core: [L(bipy)Mn 0 (RCOO)z Mn(bipy)L] .n 

with R= Ph 1,o , m -, p - CIPh 2-4 and 2. 6- Cl2Ph 5. The magnetic 

properties of these compounds are different. Mn(lll) Mn(lll) are 

ferromagnetically coupled for 1- 4; while 5 is antiferromagnetic . 

The ESR spectra for the binuclear ferromagnetic complexes Mn(lll) 

Mn(lll) show a band at low fields characteristic of the compounds 

with a ground state $::::4. 

This series of binuclear complexes can oxidize the H70; into 

oxygen, giving the corresponding binuclear manganese (II) com­

pounds. This reaction is very fast for the complexe~ 1 to 4, but the 

corr ·Jex 5 is very difficult to reduce. 

The ESR spectra for the binuclear Mn(ll) Mn(ll) compounds show a 

band centered about g=2 in solid state and, in solution, show the 

hyperfine coupling to the nuclei of Mn (1=5/2). 
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LAICM1177P 17. Tue. 14 

A' . .\B /.\"/TIO STl Dl OF THE SIL \"ER-SIL H:R l'TERACTIO' 

., A Dl'.\IER CO'.\IPLEX WITH A TRl:\ZOLE PlRl'.\llDl'E DERI\".-\ nn:. 
'.\L\. Rnmc=n1 '.\folim. J.M Sala~ Pen:grin. '.\f.P. Saocha S:iocha. :\ R;•hnum. '.\1 

Quinl-• Oloz:ibal anJ J. Molina \11•1ina. l>qwnamm11• de {_>u1m1ca !nori:.1111c,1 

l'niwr.mlad dt• Grunuda 18071 <iRA.\:-tD:t fSputnl 

This .:nmmuni.:ati11n ..:••ntinue' our w1•rk ''° 1he mtc=ra..:ti•>n ,,f mc1al hlO' \\Ith 

tria111h1 pyrimi<linc J.:ri\ali,cs St"\.:ral siht:r ..:11mplc'e' 11t :'.-:'-June1h:ol I 1.2.~I 

mawl11( ! .5-a(pyrimidinc ')'.\fTP1 ha,·e been synthesizcJ. their t.1m1ula l'lt:mg 

(A)!:I [)\1TP•:i :\0, 1:1. I Ag:t D!\1TPl:l SO,IJ· ~11:0. I :\gt SO,H fH>•:lt f)\1TPll >. 

:\g1D\1Tl'1: 1CI0,1 11:0 and :\g:1D!\1TPuCI0,1:·2H:O The .:!}'ta! ·;tru.:iun.: ,,f 1ht: 

nitrate ..:Pmpt1und has bet:n dt:t.:rmined by X-ray diffrac1ion. 

Likt:wisc. this ..:ompound has been studied theoreticall}. it~ elec1roni..: stru..:turc: 

having being calculated by ab initio methods. The figure belo"" J:splays a relief map 

of the electronic charge in the molecular plane of the rnmplex. In this figure. a critii.:al 

bond po mt I a saddle point of the elei.:tron Jemit~ fum:tion 1 appears in the mtuJlc nl the 

~ilver atnms nn the dimer. suggesting thu' thal !here i~ indeed a bond between them 
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LAICl\ll 178P 18, Tue. I.& 

5-'.\IETHH.-7-HYDROXY-1.2 . .&-TRIAZOLO( I .5-aJPYRl'.\llDl'.';E: .\ 

\'ERSATILE UGA'.';D. REA(.'Tl\'ITY TOWARDS Agfl). J. Rodrigu..:z Na\am•. '.\I.A. 

Romero '.\1nlina. J.M. Salas Pc:ri:!!rin. '.\I. Quin), Ollllahal. !\.1.S. '.\forc:no Carrch:rn y F. 

lluc:o;n l :ri:na. /Jq,artament•• de Q11imica l11orgtini1·a. l.'nfferJidad de Gnmwla. 18071 

5-'.\kihy I-7-hydni\ :- -1.~ A-1ri;1wlo( 1.5-alpyrimiJint: tnllpOll l i-; a purine mimc:1i..: 

..:omp11und w i1h a wiJc: \<.;f'i;llili1y In hinJ mc:1al ions. lls rc:a..:1ivi1y Inwards Ag! II i-; lliffcrc:lll 

Jc:pc:nJing on rhc: rc:a..:tinn mc:Jia anJ the: uscJ silvc:r -;alt. yic:IJing the: i:ompounds 1hat arc: 

indi..:atc:J in rhc: f111lowing '..:hc:mc: 

(Ag(mtpOHJl(CIOJ 

"~ 

IAQ(m1pOHJ!NOJI 

x =NO,. so.• c10. 

IAQ,(mtpl))(mtpn'f)(H,O),JSO, 

.,..!P· • 

•.O 
• Ag(mfp()) 

IAQ(mfp()H)(H,O)(SOJJ(mtpOH,) 

\ -ra~ Jiftra..:t111n .-\ \ 1c:w 11! 1hc p11lymc:ri..: .:ha in of I .-\grnllpOll H :'l;OJ I j, 'hown in the 

hcl.1\\ figure: IR J;u;i 'uggc't that CIO, ;inJ SO,: 11111' ;m.: n111 dirci.:11~ hound to the: mc:1al 

.1111m 111 I .-\g1mtpOll1(1CI0 11 ;inJ I .-\g .1 n-.1p011 mt1•0ll If H.0> .(1 S0,1. while: 'ulphah: woulJ he: 

h1Jcnt;i1t.:ly ..:oorJtnatc:J in l:\g11111pOll11II.01S0 1(1111tpOll.1 

90 



LAICM1189P 19, T•. 14 
COPPER (I) ANO GOLD (I) COMPLEXES 

WITH OIBASIC NITROGEN ANO PHOSPHORUS LIGANDS 

A Turpin. A.M Larsonneur. P. Ferte, G. Bemardinelli" and P. Castan 

Laboratoire de Chimie lnorganique, Universitt Paul Sabatier, 118 route de Narbonne. 

Toulouse, France. • Laboraloire de Cristallographie X, 24 quai Ernest Ansermet. Geneve. 

Switzerland. 

Numerous stoechiometries and structures are known for L0 MX complexes 

(M =Cu, Au) where Lis a monodentate nitrogen or phosphorus base. and X a 
coordinating anion1. 2: 

--~~~~~~~~~~~~~~~~~~-

LiCuX LCuX 

L.iAuX 

Because of the variety of potential bonding modes (via nitrogen or 

phosphorus). it seemed interesting to determine the kind of compounds and 

the stereochemistry of complexes formed by the bidentate hybrid ligand 

Ph2PCH2NPh2. in this case, possible types of linkage include unidentate 

bonding through one donnor site, chelation to one metal atom or bridging 

between two different metal centers. 

By addition of Ph2PCH2NPh2 to Cu(I) (or Au(I)) and Cu(ll) compounds, the 

ligand acting as complexing and reducing agent, we have synthetized new 

complexes whith a general formula : 

( ML2X M = Au, Cu 

The low values of molar conductances in acetone indicate their non 

electrolytic nature. The complexes have been characterized by IA, 31 P, 13C 

and 1 H NMR spectroscopies however broad signals which appear in solution 

reveal the existence of exchange reactions. The X-ray structures of CuL2CI, 

CuL2N03 and Aul2CI have been determinated. For Cul2CI, the coordination 

geometry about the copper atom is essentially trigonal planar. the ligand 

being bonded 011ly through the phosphorus atom. 

1. SJ. Lippard et al .. lnorg. Chem . 1976. 15. 1155. 

2. A.H. While et al. J Chem Soc. Danon Trans. 1987. 1089. 
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LAICMll90P 
'.\EW a-BO:SDED TC:SQ :SICKEL 
POL YDE..,TATE '.\ITROGE:S LIGA'.\DS 

20. T•. 14 
CO\IPLEXES WITH 

'.\l.T .. .\z.;ondo. l. Balkster. '.\t.C. Barr.ii. A. Gu::c.>rrez. R. J1m ... nez .. M.F. Perp1iiin . 

..\. S.in..:!1ez. 

Dt•pcJrr.Jmt•nr.i J,· Q111m1<·cJ /non:.im.·cJ. F,:<"11!r.iJ Ji? Cr,·n,·;,;_, (!wmi..·u.\. l"111•as1JuJ 
C11mpl111ense. ::SQ.l~.\f,;Jrid. SP.if.\' 

In the recent years a number oi al!empts have been made to obtain the so-called 

molecu!cJr mercJls using metal complexes and TC~Q 17.7.S.8-tetraqanoquinodi 

methane). We have recently p~oved that pol~demate nitrogen molecules are useiu! 

ligands 1n order to prevent the formation oi the \cry stable [:-.;uTC~O>:l in the 

reactions oi m.:k:el1 II) complexes with TCNQ-. 

In these reactions. listed below . .:tiarge-transier complexes \\1th d:fferent metal w 

TCNQ ratios ha\e been obtained. On the basis oi s~troscop1..:a! and magnetic dac.i Y.C 

can describe the metal ennronment in [Ni(N.J(TC:-tQ>:I as hexacoordinate w1th tY.o 

axial monodentate TCNQ as it has been found by us in the reaction oi I .8-

dihydroxyethyl-1.3.6.8. IO. IJ-hexa-azacyclotetradecane mckelt II) . 

[Ni{ln)2IH20IJX2 

[Ni(C6H 14N 2l2JX 2 

N
3 

(Ni(dien12JXz 

-:::~•i;)h 

-=-~·JQ-

7 ·•1<J 

... (Ni(lnlzlTCNOl2l·H20 

.,.Q .,. (Ni(C5H14N2l2ITCNQ)X) 

"' (Ni(dien)(TCNOl2J 

""[Ni1N4)(TCNOl3J . ., .. 

.,. (Ni(N 4)(TCN012l 
·- '"·A···. ' ..... , 

., (Ni1N 4HTCNQ)XJ "•': ···:·., 

• (Ni{N4H TCNQ)) "•' ' • .. ~ ".t; 

~71 i"J 
,. ,(. • /,: .... I". ... , 

¥"' c ... , , ... , ""•' - ~ "l'f - (tot, .. ,,.. ( ... , 
(.• 
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LAICM1192P 11, Tue. 14 

CRYSTAL STRUCTURE OF S-MERCAPTO-l-METHYIA,2.3,4-

TETRAZOLE METHYIMERCURY(fn 

J. Bravo, R. Carballo, B. Cordero and J.S. a.sas·. . 
Dtpanantrnro th Qtdmica l'lll"a y Aplicada. Uni\T'rsidad th Yt10. Aptllo. 874. Vigo (Spain). 
0

!Hpanamrnro th Qu/mica lnorgdnica. U11ivrnidad de Santiago th Compostela. (Spain). 

The crystalline solid obtained by reacting an aqueous solution of methylmercury 

hidroxide with an ethanolic solution of S-men:apt<>-1-melhyl-1,2,3,4-tetrazole' was 

studied by X-ray diffr.iclion a1 -SO •c. 

Crystal data of C 1H.N,SHg: M = 330. 76, monoclinic, space group P21/m, 

a= 10.579(3) A. b== 6.603(3) A, c== 10.724(3) A. 11== 98.97(1) 0
, V=: 739.9 A3, Z== 

4, Ox= 2.969 gcm·1
• µ= 209.943 cm·•, F(OOO)= 592, R= 0.054, Rw = 0.064 for 

830 observed reflections with I~ 3u(IJ. 

The assymetric unit is constituted by two planar molecules. The methyimercury 

is coordinated to the S thiolic atom of the ligand (dHs-s = 2.38 A) and it forms also a 

secondary intermolecular interaction with a nitrogen atom of the next molecule in the 

same assymetric unit (dHs-N = 2.76 A) giving a T coordination. The C-Hg-S angle has 

values of 173° and 178°. 

•• t 

... 

. 
;: .. 
•' .· 

, . 
. .. .. , . , . 

' ,. 

~.; 

"" 

1
8. Cordero, J. Bravo and J.S. c-. IV Enconlro LllMl-Jidaico de Q11:m1<a. Porto, novemher, 1990. 
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LAICM1193P 22, Tue. 14 
A STRUCTURAL STUDY OF SOME NEW MANGANESE(lll) AND 

(IV) COMPLEXES 

M.R. Bermejo, A. Garcia Deibe, M. Rey. A. Sousa. 

Dpto. de Qufmica lnorganica. Facultade de Qufmica. Universidadc de Santiago de 

Compostela. E-15706. SPAIN. 

C.A. McAuliffe, R.G. Pritchard. 
Chemistry Department. UMIST. Manchester M60 IQD. UNITED KINGDOM. 

There is a great interest on 1he synthesis of manganese(lll) or (IVJ compler.es. in ?.i• 

attempt to mimic the water photolysis action of the photosystem II (PS II) of the green 

plants. We have succeetled in generating molecular oxygen by visible irradiation of an 

aqueous solution of the complex (Mn(salpn)](CI04).nH2ol 1 l in the presence of 

p-benzoquinone. Recently we have prepared new manganese(lll) complexes with 

symmetrical and non-symmetrical tetradentate Schiff bases of the type Ni0i(2J. 

Struc·ruri· 11/ thl' rnti11n /Mn(Ju/pn)(0Jf i2 t 

This communication repons the X-ray structure of some manganese(lll) and (IV) 

complexes. Some of these complexes are monomer~ and others are binuclear (see 

figure). We have also find that some of the unsymmetrical ligand complexes 

rearrange tc symmetrical ligand complcxes12l. 

(I) F.M. Ashmawy. C.A. McAuliffe. R.V. Parish, J. Tames; J. Chem. Soc.Dalton 

Trans .• 1391 (1985) 
(21 A. Garcia Ocibc, A. Sousa. M.R. Bermejo, P.T. Ndifon. P. Mc<ilynn, C.A. 

McAuliffe. R.G. Pritchard; J. Chem. Soc. Dalton Trans. in press (1993). 
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LAICM1194\' 23. Tue. 14 

OXYGEN EVOLUTION STUDIF.S OF l\ln(llO SCHIFF BASE 
COl\IPLEXFS 

M.R. Bermej11, A. Garcia Df'i/1(', E. Gilme:: F11mea{, M. Rey, J. Sanmunin. A. S11u.m 

and C.A. McAuliffe*. 

Departamento de Quimica lnorganica. Facultade de Quimica. llniversidade de 

Santiago de Compostela. E-15706. Galicia 

*Chemistry Department. UMIST. Manctoester M60 IQD. U.K. 

Manganese plays an essential and specific role in the oxygen evolution centre (OECI 

of photosystem II (PS II) and there is currently a great deal of interest in mifllicing 

the photolysis process. 

A number of new manganese(lll) complexes of the type (MnL]CI04.nH2o (L= the 

dianion o~ N2o2 symmetrical <>nd unsymmetrical schiff bases} have been synthesized 

and characterized by elemental analysis, magnetic susceptibility measurements, IR 

and fast atom bomtiardment (FAB) spectrometry. 

We propose here a new aut!iomatic device to do photolysis experiments "in continuo" 

using these n~w manganese(lll) complexes. All the C<'mpourds have been shown to 

libe~ate dioxygen and reduce p-benzoquinone to hydroquinone from aqueous solution 

when irradiated with visible light. The photoactivity of the compounds is Jepcndent 

on the ligand. 

We have also isolated the post photolysis manganese complexes and have found there 

to be not change in manganese oxidation state, although ligand rearrangements do 

sometimes occur. 

Thus these manganese(lll) complexes not only promote dioxygen evolution, and 

concurrent p-hcnwquinonc reduction, but can, in some cases, also produce ligand 

rearrangement. 
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LAICM1197P 14, Tue. 14 

COPPBR(II) CDIPLEX llI'l'll A BDIUCLBATDIG LIGAllD 
DBIUVll> P'ROll ISOPllTAIDEllYDB AllD DI(2-PYRD>YL)llB'l'llYLAllIJ 

A.II. Garcia'. J. llanzur. 11. T. Garland1
• R. Baqqio2

• 

B. Spodine' 

1 Facultad de Ciencias Fisicas y llateMticas, U. de Chile. 
Casilla 2777, Santiago, Cllile. 

2 eo.isi6n de Ehergia At:6aica, euenos Aires, Ar9entina 
• Facultad de Ciencias Quiaicas y ~cas, U. de Cllile, 

Casilla 233, SantiaCJO, Chile. 

Binuclear copper( I) coaplexes, where the coordinated 
polydentate ligands undergo copper •ediated hydroxylation 
reactions with dioxygen have been extensively studied by 
Karlin and Sorrell. Since the ligand remains coordinated 
after the reaction, the transfonaed ligand is part of the 
oxidized coppe;~(II) coaplex product. 
A Schiff base ligand derived from isophtaldehyde and di­
( 2-pyridyl )methylamine was prepared in order to obtain the 
copper(I) complex. This species was reacted with molecular 
oxygen in order to obtain the hydroxylated copper(II) 
complex. 
The structure of the reaction product was determined by x-ray 
diffraction. Hydroxylation of the arene r.ing was not 
observed. The isolated product is a bibridged methoxo 
binuclear copper (II) complex ( 1) • Each aetal center is 
pentacoordi nated, with a distorted square-pyramidal ge011etry. 
The basal plane of the copper(II) atoms is described by the 
two nitrogen atoms of the pyridine rings, and by the two 
oxygen atoms provided by the bridging methoxo groups. The 
apical position corresponds to the imine nitrogen atom. 

( 1) 

Financial Support: POllDECYT 1931001 

96 



LAICMl191P 25, Tue. 14 

KINETIC DETERMINATION OF THE Fe-H2 BOND DISSOCIATION 
ENERGY IN FeH(H2 ) (dmpe)/. 
•M.A.Manez,•M.J.Fernandez-Trujillo,bG.J.Leigh,•M.Garcia 

Basallote 

•Departamento de Quimica Inorganica, Facultad de Ciencias, 

Universidad de Cadiz, 11510 Puerto Real, Cadiz, Espana. 
bAFRC IPSR Nitrogen Fixation Laboratory, University of 

Sussex, Brighton BNl 9RQ, U.K. 
Transition metal dihydrogen complexes have been extensively 

studied in the last years, but most work deals with the 
synthesis, characterization and reactivity of these complexes 

and little is known about the solution behaviour of these 

species. In this communication we present a preliminary 

report of the kinetic of reaction between FeH(H2 )(dmpe) 2•,1, 
and Lin thf (L= Nz, PhCN). 
31P{1H} NMR spectra of solutions of 1 in thf under N2 show the 
formation of FeH(N2 ) (dmpeh• ,2, from 1 without formation of 

detectable amounts of any other species. At 2s•c, both the 

formation of 2 ard the disappearance of 1 are first order 

processes with a rate constant of 1.02· io-1 s-1 . The kinetics 

of reaction of 1 with PhCN in thf under argon is similar, 
with a value of 1.08- 10-1 s-1 . These results are consistent 

with Fe-H2 bond dissociation being the rate-determining step 

in substitution reactions of 1. 

A detailed spectrophotometric study of the reaction with PhCN 

reveals that the process is f;.rst order in 1 and independent 

of the concentration of incoming ligand. Relevant kinetic 
parameters are k(25"C)=0.73· 10-3 s- 1 ,Mi'=19.8!0.2 Kcalmo1- 1and 

AS1 =-6.6!0.7 e.u. Provided that the usual assumptions are 

made, the value of Mi" can be used as an estimation of the 
Fe-H2 bond dissociation energy that is for this complex 
higher than the calculated value of 12.0 Kcalmo1- 1 1 • 

1F.Maseras,M.Duran,A.LLed6s,J.Bertran,J.Am.Chem.Soc. 

1991,113,2879-2884. 
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LAICM1199P 26, Tue. 14 

KINETICS OF SUBSTIT~TION REACTIONS OF trans­

[Mo ( N2 h ( PPh2Me),] WIT:i THE TRIPOD LIGANDS NP3 AND PP3. 
M.J.Fernandez-Truiillo,M.A.Manez,M.G.Basallote 

Departamento de Quimica Inorganica, Facultad de Ciencias, 
Universidad de Cadiz, 11500 Puerto Real, Espana. 

In a recent paper1 , we showed that trans-[Mo(N2 )z(PPh2Me)d ,1, 

reacts with PP3 to give Mo(PP3 ) 2 . On the other hand, we have 

not yet been able to isolate any complex from the reaction 
mixture of 1 and the related phosphine NP 3 • A kinetic study 
of both reactions has been carried out to obtain data that 

could explain the different behaviour of both phosphines. 
The kinetics of both processes is similar and very 
complicated, as revealed by the existence of four steps in 

the Abs. vs. t. profiles. There are three fast steps 

completed in the first 1000 s at 2s·c and then there is a 

slower process that leads to the formation of the final 
products. The kinetic curves can be analyzed using non-linear 

least-squares methods to obtain the values of the four rate 

constants. 31P{ 1H} NMR spectra taken at regular intervals 

during the reaction have been used to determine the order of 

ocurrence of the four steps and to propose structures for the 

reaction intermediates. 

The proposed mechanism consists in the initial dissociation 

of PPh2Me to form the intermediate previously detected2 in the 

dPcomposition of 1. This intermediate can then react through 

two parallel pathways:decomposition to form Mo and reaction 

with the tripod phosphine. The values obtained for the second 
is the major 
explain the 

rate constants indicate that decomposition 

pathway in the case of NP 1 , what could 
difficultie found to isolate Mo-NP 1 complexes. 

1 M.Garcia Basallote,P.Valerga,M.C.Puerta,A.Romero,A.Vegas y 

M.Martinez-Ripoll,J.Organomet.Chem.1991,420,371. 
2 M.A.Manez,M.C.Puerta,P.Valerga,M.Garcia 

Basallote,J.Chem.Soc.,Dalton Trans.,1992,1491. 
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LAICM1205P 27, Tue. 14 

CYCLOMETALLATED Pd(ll) and Pt(ll) COMPLEXES OF 

2-PHENYLIMIDAZOLINE 
F Zamora·. I Lopez-Solera". A Monge&. J.R. Masaguer

0 
and C Navarro­

Rannmger0 
0
Dpto Quim1ca. Fae C1encias. UAM. 28049-Madnd 

&Lab D1fracc16n de Rx Fae. Cienc1as Ouim1cas. UCM. 28040-Madrid 

In this work we described the syntheses of some platinum and 

palladium cyclometallated complexes with 1midazole derivatives as ligands. 

These kind of complexes could be interesting because recently it has been 

found that complexes with planar ligands seem show a special antitumor 

act1v1ty 

Cyclometallat1on of 5-members aryl substituted heterocycles. such as 

pyrazoles and 1m1dazoles. require to protect the -NH- group to avoid others 

reactions The reactions with 2-phenylimidazoline (imd) lead to the formation 

of cyclometallated complexes with a planar arrangement of the ligands 

mamtammg the -NH- group unaltered. 
The compounds prepared have a general formula [M(wX)(N.C-imd))2 

(M= Pd.Pt. X=AcO. Cl) These complexes have been characterizated by 

1H_ t3C-NMR and IA spectroscopies and elemental analyses. The complex 

[Pd(wAcO)(N.C-1md)]2 shows a d1meric folded structure with acetate bridge as 

1t 1s 1nd1cated 1n the figure Pd-Pd mtramolecular distance is 2 832( 1 )A and the 

dihedral angle between the coordination planes of the palladium atoms is 

26 1 (3) 0 .Each palladium atom 1s 1n a slightly distorted square-planar 

coordination env1roment ·_;, .-p 
_";)._~· 

•1ll . 0.. V' .b 
. ~ , ~· 

.,, ! 

J.\ 
... ~· ....... ~ . 

. ~ . . I • ~·"'.'" 141· 

-;, ·r·~ ~·\:;.> 
. .. . p 

.. ~- .. _w-

It was studied the conformational changes of DNA induced to the 

1nteract1on with these complexes (by Tm. DC and electrophoresis) and "tn 

vitro" studies were realtzed against tumoral cells 

Acknowledgment This work was supported by grand No FAR 90-0516 
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LAICM1206P 28, Tue. 14 

PLATINUM {II) AND (IV) SPERMINE COMPLEXES. 

P Amo. Ochoa·. C. Alonso&. J.R.Masaguer·. C. Navarro-Ranninger·. 

• Opto Quimica. Facultad ce Ciencias.U.A.M 28049-Madrid. Espai'ia 

&opto Bioquimica. Facultad de Ciencias. U.A M. 28049-Madrid Espana. 

Carboplatin and iproplatin are second generation antitumor drugs. 

which are more soluble than cis-DDP. They show specific reactivity against 

particulars types of tumors. It is likely that the Pt(!V) complexes. reducible to 

Pt(ll) in physiological conditions. which havs amino or imino ligands with 

potentially biological activity as well as more than one electrofile centre (poli­

Pt). present advantages over the Pt(ll) complexes. 

In the present work. we have prepared various bis platinum (II. IV) spermine 

compounds. 

K
2
PtCl4 + spermine-.Pt2spermineCl4(1) HA. HO.,. Pt2spermineC14X4(4.5) 

A112oxalate 
K2PtCl4 +DMSO -.. cis-Pt(DMS0)2Cl 2 • Pt2spermine(oxalate)i(2.3) 

The compounds were characterized by microanalyses. IA. 1 H. 13c and 195pt 

NMR spectroscopies. 

~ (rv4 \x 
~\x 

X= C111). Malonate(2l. c1clobutaned1cartiox11a1e13) 

195Pt NMR Platinum spermine compounds 

Compounds 2 

b(ppm) -2253 -1973 

•=0H(4). Cl(Sl 

3 4 

-1958 -872 

We have studied the interaction of these complexes with DNA 

Acknowledgment. The work was supported by Bnstol-Myers.S A E 
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LAICMl207P 29, Tue. 14 
IN VITRO CYTOSTATIC ACTIVITY OF PLATINUM AND 

PALLADIUM COMPLEXES WITH BENZOYLBENZYLIDENEAMINES. 

I. L6oez-Solera.a J.M Perez.b A. Alvarez· Valdes. a C. Navarro-Ranninger.a C 
Alonso.bJ.R. Masaguer.a 

aoepartamento de Quimica. bOepartamP.r:to de Biologia Molecular 
Universidad Aut6noma. Cantoblanco 28049-Madrid Spam. 

We have studied the DNA reactivity in vitro proliferative activity of several 

cyclometallated complexes of platinum(ll) and paladium(ll) derived from 

benzoylbenzylideneamines. All these compounds were screened in vitro 

against two human tumour cell lines. MDA-MB 468 (breast carcinoma) and 

HL-60 (leukemic). Selected 1050 valu,""s (in ,,g/ml) are gathered below 
----------· ---

Ligand Compound MDA-MB468 HL·60 
----~--

[LPIOAcb 1.20 0.94 

[LPICIJi 1. 74 1.50 

[LPdOAcb 5.82 5 50 

[LPdCIJ2 8 20 7 80 

[LPtOAch 2.10 1.25 

[LPtClh 5.22 4 10 

[LPtOAcb 4.35 3 82 

[LPICl]i 5.12 4 63 

[LPdOAcb 6 10 5.23 

cis·DDP 0.80 0 62 

The 1050 values. smaller than 1011g/ml. shown by these complexes 

against both types of cell lines suggest that they may be regarded as having 

potential ant1tumour properties. In general. our date indicate that the 

antiproliferative activity of all of these complexes 1s higher against leukemic 

cells (Hl-60) than against mammary human cancer cells (MDA-MB 468) 

Moreover. 1t was detected that the acetate-bridged compounds have a higher 

antiproliferat1ve activity than the chloro-bndged ones. In addition. 11 was 

observed that the platinum compounds are also morP active than those with 

palladium Interestingly. the ant1proliferahve activity when the ligand is N-(4-

chlorophenyl)·u·benzoylbenzylldeneamine 1s similar to that of the c1s-DDP 

Acknowledgement. We thank the CICYT (Grant FAR 516/90) for linanc1af support 

IOI 



LAICM1208P 30, Tue. 14 

ELECTROCHEMICAL INTERACTION: COPPER-HISTIDINE 
COMPLEXES AND THE TETRA THIOMOL YBDATE ION. 

T. Hernandez-Perez* 1• C. Juarez-Gordiano 2, A. Quiroz-Gutierrez 3 and I. 
Gonzalez 4 . 

I. Depw. dt• C. Btisicus, Area Quimica. Unfrersidad Autonoma Metmpolitana -
A:rnptlf:alc11. Ar. Sn. Pablo# /BO Col. Reynosa Tamp. 02200 Mexico D.F .. 

MEXICO. 
2. Depw. lnmunofoxia. l!NAM. 3. Depw. S. Comp/ejos, UNAM. 4. Depto. Quimica, 

l!AM-l:rapalapa. MEXICO. 

The thiomolybdate ions (MoSx 0 4_ x• x = 1-4) have been found as both active sities 

of some metalloenzimes and intermediaries of the Copper-Molybdenum antagonism in 

bioch<!mistry [I). In these systems, thiomolibdate ions arc involved in electrochemical 

processes which are not still well know. In this communication, the ell!Ctrochemical 

interaction between Cu(His)n complP.xes and tetrathiomolybdate ion (TIM) is studied 

by means cyclic. adsorptive and inverse voltammetry in aqueous and non-aqueous 

systems. In the former. on an Hanging Mercury Drop Electrode (HMDE) two 

oxidation peaks at -0.85 and -0.25 V/SCE were observed for the Cu(His)2 complex. 

In latler. on a platinum electrode two oxidation peaks at - 0.82 and 0.15 V versus 

potential of the fie+ /Foe couple were observed for the Cu(His)n complex. These two 

one-electron transfers are similar to the Cu behavior in metalloenzimcs. TfM shown 

an irrever\iblc and pseudo-reversible reduction in non aqueous and aqueous solutions 

(in presence of adsorbed histidine) respectively. The reduced species of Tl"M shown 

an interaction with the Cu(l)-(HisJn species (adsorbed on the electrode) and it yielded 

a comjJOuncl with electrochemical activity. This may be the compound Mo(V)-Cu(l)-S 

previously reported by Laurie et. ai [2). Results show electrochemical methods as a 

good alternative to simulate the redox processes of both the Cu(His)n complexes and 

TfM such as occur in hiological systems a:1d they permit to study the hioinorganic 

reactions between ('u and Mo. 

I. A. C)uiro1-(iuticrrc1. C. Juarc1-(i .. T. Hcrnandcz-P. and I. Gonzalez. Rn. Mex. 

Fi.L ]8 suppl. I. (1992) 15 2. 

2. S. H. I.auric. D.E. Prati and J.B. Raynor. /nor,,;. Chim. Acta. 12] (1986) 19]. 

102 



LAICMl214P 31, Tue. 14 

Dl(THIOLATO)AURATE(I) COMPLEXES 

Josi Vianu,a Maria-Tona Chicott,a Pablo Gonztilcr-Htrnro0 

a>iJ P.G. Jonu.b 

a Grupo de Quimica Organomettilica. Departamenro de Quimica lnorgtinica, 

Facultad de Quimica. Universidad de Murcia. Apartado 4021, Murcia, 

3007 I Spain. b lnstitiit fur Anorganische und Analytische Chemie der 

Tecnischen Universitiit. 3300 Hagenring. Braunschweig. Germany. 

Neutral complexes of the types [Au(SR)Jn and [Au(SR)PR'3] have been 

described [I]. Anionic I Au(SR)2J- complexes are very scarce although they 

have been invoked as intermediates in the exchange of thiol groups in 

biological processes. Some thiolatogold complexes are effective drugs in 

the treatment of rheumatoid arthritis (2) and the synthesis of new such 

species is thus of great interest. 

We have prepared several (Au(SR)2J- complexes hy reacting [Au(acac)2J· 

(Hacac = acetylacetonl') with the corresponding thiol. 

[A11(acac)2J· + 2RSH -~ IAu(SR)2J· + 2acacH 

where RSH H 2S. 2· mercaptohenzoxaznlc. 2-mercaplOpymn i<linc. 

2-mcn:aptohenz1mida1<1k. 2-thinuracil, thiom;ilic ;ic1d and h-D-Thin!!lucosc 

ICtf;JJCCIJIC. 

The crystal structure of [A1J(hcnzoxawk-2·th1olato)2J· h;i~ h~cn 

estahlishcd. 

Nl 

() 

111 B. Krchs and G. llrnkcl. Angcw. Chem. Int. Ed. Engl.. 1991. ·'· 76'); 

E. lklgado and E. llcrnande1. Polyhcdrr.n. 1'>'>2. 11. 115. 

[21 P.J. Sadler. Adv. lnorJ!. Chem., 1991, Hi. I. 
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CY:\.'11 . .\.'tIDE cm!PLEXES OF PALL.\IJIL";: :\.'l;D PUTisr;: 

Elsa ~.P.R.P. Branco, )-1.Fatill'.a C. Guedes da Silva, Joao J.R. Frausto da Silva 

and Armando J. L. Ponbe i ro 

Centro de Quimica Estrutural, Complexo I, Instituto Superi,,r Tt:cni.:-o, 

Av. Rovisco Pais, 1096 Lisbon codex, Portu~al 

Rino ~ichelin, t<oberta Bertani, ~!irto ~zzon and P<H'la Berin 

Is~ituto di Chimica Industriale, Facolt~ di In~e~neria, 

rniversiti de~Ii Studi di Padova, ltalv 

We have previously shown that cyanaoide 

tion by the electron-ri<'h metal sites t'Hdppe) ,; (;[ ~ ;(,J ,,r \.:, 

dppe = Ph
2

PCH
2

CH
2

PPh
2

) to give the cyanoimido-;omplexej 

~-[:>!(NCN) 2 (dppe) 2 J (I], whereas it simply <1dds co~'"'],.,~ ,.J,.,·u,,.1-

-rich {Re(C~le)(d!Jpe),l+ centre [2]. This work has'"''" :,,·,·n l':·:t,ndeJ c,, 

Pd and Pt metal centres, as wd l as to som ... cyanamidt: J,·rivat j,,.,_ 

Hence, _e.g., the cyanamide, dimethylcyanamide or cvan.i~11.inidith.' c.impl.·:--,·s 

[Pc(CFJ)(PPh)2Ll[Bf'+] [L = SCSH,, scrne. or SC\C\SH,l,J h.1ve b,.,.,, 

prepared from the reactions of such substrates 1Jith [Pt(CF 3 ~<PPit 31 ~L' I 

[BF
4

J (L'=ZK:>le or acet.,ne), whereas [PdCi ,(SC:-:R,l. I 1R = H •Jr ;r .. J hav.· 

been obtained from [PdCl 
2

(SCPhl .!] or PdCI ,. Th•'~e and r..I:it .. d r.·:1.-c inns 

are disrus•ed, 3nd the spectroscopic data of thr products ar .. ;i(,., 

pn•sented. 

Refrrcnces 

(I} - A.J.L. PombPirn, :-1.F.r..G. Silva, ll.L. Hu~;lu·s, R.I .. Rirlt.1rch, 

..'. Organom•' ta I. Chem. , 1989, :~~.!., C·' ·,. 

[ 2] - ~I. F. S.S. r:,irv.1 l ho .ind ;,_ I. I.. PnmlH' i r1>, . l_. __ <:1.1'.::!.: .. '.E':'.'12.''_Ll_l_._ ~:~:~'_m .. , 

!'J91, -~-~ii, 3~7. 

This work h.i" hrt·n p.trt i.111 ... ~11ppnrt1·d by 1,..,1r:r-i:\IC: (1'<1rt•1 · .. 1l ). r:~;I{ 

(I r.ily) c·nnper;it ivc· prn;:ranimo·. 
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Synthrsrs of Iron (Ill) and Copper O or II) Complurs ttsing Camplaor 

derintivr.s as Ligands. 

\1 Fernanda'.'! !'I Carvalho. L•1ciana MG Costa. A J L Pombeiro 
( ~mro d.: Qurnuca Esuutural. (omplc'o I. lnstuuto Supcnor Tccmco 

"' Rous..-o Pa•~ 111'16. Lisboa code'\. Pon11gal 

R Hemnann 
Ori:;1m,,.;h-Chcn11sch....,, lnsutul. T ~--=hmschc Unncrsuat Mundicn. 

L.1d11cnbcrgstra!lo: -1. D-Xll-16 Gan:lung. German~ 

Within the interest of coordination compounds in asymmetric organic synthesis. we 

ha\c '>tarted the preparation of chiral complexes of palladium using camphor( t-) 

dt:ri\atives as ligands I We now whi<..h to report the extension of this study to other 

camphor( · ) dt.'livatives and different metal sites 
The fcllowiag cornplexes have been obtained through addition of these species to 

iron (Ill) and copper (II) chlorides or ,.;a acetonitrile substitution on 

1Cul!\iC\1e)4)CIO.a 
lft.-<.'l;l.

2
1. IFeChL I. (FeC'llL ). (CuCl2L ). (CuCl2L ·1 and (CuCl(NCMe)L]. 

"here L. L . L and L · · are indicated below 

L L L 

rhcv ha\e heen characterized hy elemrntal microanalysis. I R and N M R 

spectroscopy 
The electrochemical behaviour of these compounds has also been investigated by 

cyclic rnltammetry in aprotic medium 
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STUDIES ON THE CHELATING BEHAVIOUR OF 
BISTHIOSE~UCARBAZO~ES I~ ZINC C0~1PLEXES 

!\.I. Belicchi Ferraria, G. Gasparri Favaa, C. Pelizzia and M.C. Rodriguez­
Argiiellesb 
•Istituto di Chimica Generate ed lnorganica, Universit~ d1 Parma, 
43100-Parma, Ital~· . b[)ept. Quimica Pura e Aplicada, Universidade de 
Vigo, 36200 \'igo, Spain 

As part of a study to provide structural and spectroscopic models for 
zinc-sulfur centres in metalloproteins, and following our interest in the 
chemical and pharmacological properties of thiosemicarbazones (1), we 
report the preparation, the spectroscopic and the structural 
characterization of zinc complexes derived from the reaction of zinc 
chloride, acetate or perchlorate with two more flexible ligands 

The main purpose is to investigate the versatility of the ligands in the 
coordination, their tendency to yield seven or six-coordinate 
stereochemistry, the ability to behave as neutral or deprotonated ligands 
and the flexibilitv in assuming different conformations. The complex 
[ZnLl2·2 DMF, obtained from zi~c acetate and HiL, in the crystalline 
form exists as a dimeric species .The most interesting feature of the 
stnicture pertains to the ligand bPhaviour of the pyridine ring unusually 
bridging two zinc atoms, which have a distorted octahedral 
coordination. 
The [Zn(H2L')(OH2)2)2• cation , obtained from zinc perchlorate and 
HiL' , exhibits a monomeric nature and an unusual seven-coordinate 
stereochemistry. 

1) M. Belicchi Ferrari, G. Gasparri Fava, C. Pelini, P. Tarasconi, f. Cl1c111. 

Soc. Dnlton Trnns., 1992, 2153. 
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COMPLEXES OF THE ANTIH'VPERTENSIVE AGENT LISINOPRIL. 

Elena Bermejo Gonzalez and Ke\ in B. Nolan. Dcpanmcnt of Chemistry, Royal College of 

Surgeons in Ireland, St. Stephen's Green. Dublin 2, Ireland and 

Etellca Farkas. Dcpartmcnl of Inorganic and Analytical Chemistry. Lajos Kossuth Uni,·crsity, 

Dcbrccen. llungary. 

Lisinopril (I) is an antihypcrtcnsive agent and a~1s by inhibiting the zim: metalloenzyme ACE 

which is responsible for the production of the \'asuconstrictor angiotensin II from angiotensin 

I. Since Lisinopril can also complex with other biologically important metal ions a 

knowledge of its complexing ability is of importance in order to (a) understand side effects 

which may result from metal ion sequestration, (b) design alternative drugs with impro\'ed 

sc:lecli\'ily for zn2 + (the host ion) over other metals. 

We have therefore: investigated complex fonnation in solution between Lisinopril and the 

metal ions Cul•. Ni 2• and Zn2•. The pKa \'alues of Lisinopril, determined 

potc:ntiomc:trically at 250(' and al ionic strength 0.2M KCI are 1.4 t 0.1 (central COOH), 

3.00 :t 0.01 (prolyl COOH group), 7.10 ± 0.01 (secondary •NH). 10.78 t 0.01 ( •NH3, 

lys)'I side chain). All the metal mns fonn complexes MAH (A is fully deprotonated 

Lisinopril) and the following constants (logs) ha\'C: been dc:tc:nninc:d for the equilibrium, 

M + HA~ MAH ; C'uAH = 6.52 (I), NiAH = 4 . .l6 (I), ZnAH = 3.~7 I I). Since the most 

likely coordination site for 1hc: metal involves the secondary amino gmup and the adjacent 

carbox ylatc: these values may be compared with those of analogous sarcosinc:, 

Mc:NHC"ll~COO!; ,complexes for which log KMA values are 8.83 • Cu(ll ), 5.95 - Ni(ll) 

and 4J I • Zn( II). Since the se<:ondary nitrogen in sarcosine is more basic than that in 

Lisinopril (A pK3 ' 2.81 l the stability constant~ of the Lisinopril complexes are higher than 

expected and indicate thal the carbonyl oxygen as shown in {II) (and possibly the prolyl 

carboxylate) may also be involved in coordination. 

! II (II) ,MAii 

We thank the Xunta de: Galicia for lina111.:ial support for EBU, nn leave fn1m the Dc:panmcnto 

ck C)uimi\:a lnorJ.?ani'<l, I Jnivcrsida.! de: Santia~o de: Com1)(1slela. 
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THE HYPOGLYCEMIC EFFECT OF COPPER (Ill COMPLEXES 
Abdul-Ghani A.-s., Abu Hijleh A. Latif*, Nahas N. and Amin, R. 

Biology and Biochemistry Department and Chemistry Department*, 

Birzeit University, Birzeit West Ba:ik, Via Israel. 

The hypoglycemic effect of copper (II) complexes such as 

Cu(oAcl (ImiJazolel., Cu(OAc), (2-methyl Imidazole),, 
Cu (OAcl.(N-methyl Imidazole)..6H,O and Cu(OAc),(1,2-dimethyl 

Imidazolel, was tested on normal and diabetic rats. 

Cop~er compounds were administered to fasted rats by I.M. and 

I.P. injection, blood samples were taken from the tail tip at 

various intervals following injection, for the measurement of 

blood glucose using the glucose oxidase method. 

Injection of various doses of Cu(oAc), (Imidazole),, ranging 

from 10-60 mg/kg body weight, to overnight fasted rats have 

reduced blood glucose levels in a dose dependent manner which 

reached its maximum hypoglycemic effect after 3 hours. This 

effect was completely reversible after 24 hours. Higher doses 
of the same compound (100 mg/kg) caused a hypoglycemic shock 

which l.'as irreversible and even lethal. The hypolgycemic 

changes were more profound after intraperitoneal injection of 

the copper II complexes. 

Similar changes in blood glucose levels were achieved using 

Cu(OAcl, (2-methyl Imidazolel,. The same pattern of change but 

less effective was observed with Cu,(OAcl,(N-methyl Imida­
zole),.6H,O and Cu(OAc),(1,2-dimethyl Imidazole),. This 

indicates that the hypoglycemic acUvity varies w.ith the type 

of imidazole ligand in complexes. Inorganic forms of copper 

like copper chloride, copper acetate as well as the parent 

ligand imidazole have no &!gnificant effect on blood glucose 

levels. 
Inj~ction of copper acetate imidazole to streptozotocin 

induced diabetic rats caused a reduction in glucose Vdlues 

observed during glucose tolerance test. 
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MONONUCLEAR COPPER (II) COMPLEXES CATALYZED OXIn\­

TION OF THPD AND 0-PHENYLENEDIAHINE AND OXYGEN 
INSERTION IN THE 0-PHENYLENEDIAHINE/Ph,P/COPPER (II) CATALYST 
SYSTEM. 
A. I,atit Abubiileb. Chemistry Department, Birzeit University, 

P.O. Box 14, West Bank-Via Israel. 

The catalytic activities of bis(acetatol bis (imidazolel 
copper (II) and bis ( valproato l bis ( imidazole l copper (II) 

complexes for the oxidation of TMPD (N,N,N' ,N'-tetramethyl-P­
phenylenediaminel in air were followed sp~ctrophotometrically 

by monitoring the increase in the TMPD" absorbance in methanol 
at 565nm as a function of time (1). For both complexes, the 
method of initial rates showed a first-order dependence on the 

catalyst and THPD concentrations. 
These complexes were found to be an effective catalysts for 
the oxidative cyclization of 0-phenylenediamine (OPDl to 2,3-
diaminophenazine (OAP). The catalytic activities were 

followed spectrophotometrically by monitoring the increase in 
the DAP absorbance in methanol at 428nm as a function of time. 
When copper (Ill complexes were added to a methanolic solution 

containing OPD and Ph,P in a mole ratio of 1:4 under the 

atmospheric air, DAP were not obtained but instead Ph,P = 0 

was produced. The production of Ph ,P = 0 was monitorec' by 

following the increase in the P = 0 IR frequency at 1195 cm'. 

The relevance of these copper (Ill complexes to the biological 

functions of copper proteins and enzymes are discussed [2). 

1. Nishida, Y.; Osichi, N., and Kida, s., Inorg. Chim. Acta, 

1980, 46, L69. 

2. Martell, A.E., Pure Appl. chem., 1983, 55, 125. 
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f'£W O·HRAL CCPPER COOOOINA Tl()'j CCM?0LN>S CJ' CUINIC ACID. 

•• b • • .. 
N. Barba-Behrens ~ A. K. Bello-Ramirez •• R. 

8
Contreras • A. Flores-Parra • 

K. ~. Rosales-Roz and F. Salazar-Garcia • Div. de Estudios de Posgrado. 
Fae. de Quimica. Unlversld\d NacionaJ Auf61X>mil de MexJco. C.U .• Coyoac~. 
01SlO-MexJco V.F .• Mexlco. Depto. de QulmJca. Centro de InvestJgacJ6n y de 
Estudios Avanzados del IPN. A. P. 14-740. 07000-MexJco D.F., Mexico. 

We have been
1 

working on the synthesis of aetal coaplexes derived fro• 
qulnlc acid 1 . Owing to the polyfunctlonallty of 1 diverse structures were 
obtained: polyaerlc ln (Cu(quln)Cl(H20))1.-H20n 2; and (Cu(quln)(H20Jln­
CNOJ·2H2Cl)n 3; and a dlaer ln [Cu(Quln)Clz)·H20 4. Herein we present thelr 
X-ray diffraction studies. In 2 the copper ls a distorted octahedron. Each 
qulnlc acid ls bonded to two copper atoas forslng two f lve-aembered 
chelat!!s ln a helix structure. In 3 the copper ls hexacoordlnated and ls 
bonded to J molecules of qulnlc acld each one ln a different &Ode. Each 
qulnlc acld ls bonded to J different copper atoas. The polymer foras llneal 
hellcoldal chains. Each chain ls llnked to another two. giving a net 
structure. Two linked chains appear as a ladder. Compound 4 ls a dlaerlc 
square pyramidal complex. Each qulnlc acld ls bonded lo 2 copper atoms and 
each copper ls bonded lo 2 quinic acld molecules. Both copper atoms are 
linked together by two oxygen bridges. The structure ls heptacycllc and has 
a Cz axls. The two axial rapper are found ln an orlglnal cJs arrangement. 
In 2, 3 and 4 the copper Is a center of chlrallty. Only one stereolsomer 
fros JO ls obtained for 2 COC-6-25-6) and 3 COC-6-53C). Compound 4 
(SPY-S-13Cl constl lutes an e><ample of a chiral copper atom ln a square 
pyramid. 

.. 

N. Barba-Behrr.ns et al., J. lncrg. 8ioche111., 1991. 43, 112. N. 
Barba-RP.hrcns Pt a/. Biophyr.. Chr~. !n press 1993. 

110 



LAICMllllP 39, Tue. 14 

SYNTHESIS AND NHR sruov OF' NEV PENTACYCLIC PtDSPll'.lRAHES 

Franclso Javier Martinez-Martinez, Norberto Farfin y 

Rosallnda Contreras. 

Departa11ento de Qulalca, Centro de lnvestlgacion y de 

Estudios Avanzados del IPN.. A. P. 14-740, 07000 Hexlco 

D. F. Mexico. 

~e report the synthesis of new stable. pentacoordinated phosphorus 

co11pounds. An aliphatic analogue was reported in the literature! the 

authors establis~ed an structure of trigonal bipyraaid geometry 

(TBPJ with one oxygen and one nitrogen in aplcal posltions. The NHR 

study (1 H. 13C, 31 P. 2 Diaenslons and variable temperature) has 

shown that the aro~atic compounds have a TBP geometry, but with both 

oxygen atoms in axial, the assignment of this structure will be 

discuss. A tautomeric behaviour [P(lll)- P(VJ) was found when 

compound was dissolved ln toluene. The syntheses was done 

following the scheme; 

I. - Y. Vannorenberghe and G. Buono, J. Am. Che111. Soc., 1990, 112. 

6142. 
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STRUCTURE AND REACTIVITY OF Pd(II) AND Pt(II) 
ALKYL ESTER AMINO ACID COMPOUNDS 

M.Calafct, A.Caubeta, V.Morenoa, X.Solansb, M.Font-Bardfab 

a Departament de Qulmica lnorganica, Universitat de Barcelona, Avgda 

Diagonal. 647. 08028-Barcelona. Spain 

b Departament de Cristal.lografia. Universitat de Barcelona. Mart( i Franquis 

sln.08028-l>arcelona. Spain 

The synthesis of new complexes of Pd(II) and Pt(II) analogues to 

cisplatin with the dual purpose of obtaining l~ss cytotoxic drugs and 

understanding the mechanisms of action has become a very interesting field in 

the last few years.( I). 

In a previous paper (2) we reported the structure and behaviour of 

several amino acid Pd(ll) and Pt(ll) compounds. In order to avoid hydrogen 

bonding to the carboxylic group in the amino acid we now report the synthesis 

of new Pd(ll) and Pl(ll) complexes with alkyl esters ( methyl, ethyl and 

isopropyl) of methionine and histidine. The reactivity of the two types of 

compound with nucleobases is compared. 

The crystal structure of the Pd(ll)- methionine methylester showed 

~nly one molecular form in solid state. The new thioether S chiral center bound 

to the Pd(ll) prefers only one of the two possible isomers while the two isomers 

appeared to be in equilibrium in solution. The I H and I 3c NMR spectra show 

one broad or two separate signals corresponding to the isomers. 

The reactions between the complexes and purine or pyrimidine bases 

such as guanine and cytosine, nucleotides like 5'GMP, and 5'CMP, were 

assayed. The corresponding ternary complexes were studied spectroscopically. 

The substitution of only one c1- by the corresponding nucleobase was found in 

most cases. 

I. Farrel, N. Transition Metal Complexes as Drugs and Chemotherapeutic 

Agents, Kluwer Academic Publishers, [)ordrecht, 1989. 

2. Caubet, A., Morr.no, V., Molins, E., and Miravitlles, C. J. of lnorg. 

Biochem., 48 ( 1992) 135. 
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{[Pd2(µ-dpp•) (µ-SC5F5)] (µ-sc,F5)}4·2Et20. 

R. Us6n, J. Fornies, M. A. Us6n, s. Herrero. 

41, Tue. 14 
OF 

Departamento de Quimica Inorganica. Institute de Ciencia de 

Materiales de Arag6n. Universidad de Zaragoza- C. S. I. C. 
E-50009 Zaragoza. (SF~~N). 

Reaction between Pd2(dba)3·CHCl3 (dba = dibenzylideneacetone) 

and Pd(dppm) (SC6Fsl2 (dppm = bis(diphenylphosphino)methane) 

affords• the highly symrnecrical octonuclear 

I [Pd2(µ-dppm) <µ-SC6Fsll cµ-SC6Fsl }4, which offers a variety of 

potential reaccion patterns (cleavage and/or displacemen~ of 

both types of thiolato bridge, insertion in or oxidative 

addition to the metal-metal bond) . 

These possibilities have been explored and the resulting 

binuclear metal-metal bonded, neutral or cationic compounds 

(with the frame shown in fig .1) have been structurally 

characterized by ir and multinuclear nmr spectroscopies and, 

in some cases, by X-ray diffra~tion studies. 

~ 1m+ 
p/ "-p 

I I 
1:--Pd Pd-L' 

'x/ X=SC6F5, L=SC6F5, LI =i?Ph3, 
X=SC6F5, L=L'=PPh3, 

m=O; 
m=l; 
m=O. X=CO, L=L'=SC6F5, 

I Uson R., l'omics J., l'al\'cllo L R., lls6n M. /\., llsiJn I. and llcrrrcro S. , lnorg. 
Chem., 1993, 32, 1066-1067. 
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SYNTHESIS OF THE 20-ELECTRC:M-DINITROSYL 
CCMPLEX trans-[Ra(N0)2(dppe)2JCBF4] AND ITS 
REACTIONS WITH ACIDS 

Yu Wang, Joao J.R.Frausto da Silva and Annando J.L. Pombeiro 

Centro de Quimica Estrutual, Co.aplexo I, Instituto Superior Tecnico, Av. 
Rovisco Pais, 1096 Lisboa codex, Portugal 

The activation of :iitric oxide by electron-rich metal centers is a 

matter which has not yet been adequately explored. Therefore, we have 

initiated the investigation of its coordination chemistry at the 

{ReCl(dppel2l (dppe Ph2PCH2CH2PPh2l site, and prepared [l] the 

mononitrosyl complexes trans-[ReCl1NO) (dppel2l [BF4ln (!,n = l or 2l and 

trans-[ReCl(NOl (dppel 2 J [NC3 J2 (~), the formation of the latter involving 

an unusual facile oxi~ation of NO to nitrate. 

We now report the synthesis Qf the dinit.rosyl complex trans­

[Re tNOl 2<dppel2 l [BF4 J (~) (formally a 20-electron species) from the 

rea~tion of any of the complexes <!l with K/Na or, preferably, in a more 

direct way, from the reaction of the dinitrogen compound trans-

[ReCl(N2l 1dppel2l with NO in the presence of Tl[BF4]. 

Complex <ll undergoes partial deni trosylation by protic acid I HA) to 

afford E_r~_!!!-[ReX(llOl (dppel2JA (X = F or Cl, for HJ\ = HBF4 or HCll, 

whereas ~-[Re(OHl (NO) (dppe1 2 1 [HS04J is formed from the react~on with 

H~so4 followed by hydrolysis. 

The spectroscopic properties of these complexes are presented and 

possible mechanisms of those reactions are discussed in terms of the 

electronic properties of the activated nitrosyl ligands. 

~~~~rences_ 

[11 Y. Wan9, J.J.R. Frausto da Silva, A.J.L. Po:nbeiro, M.A. 

Pellinghelli and A. Tiripicchio, ~~ometal. Che~~, 1992, ii~· C56. 

~~-~_!l-~wled9e~nts 

Th1s work has been parti~lly supported by JNICT and the 0r1ent 

Foundat1on. 
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S\.NTHESIS AND CHARACTERIZATION OF THE cu 
ISOMERS OF THE NITRILE COMPLEXES 

IReCl(NCR)(dppe)ll 

1\1. Fatima C. Glledes da Silv-. Joio J.R. Fralisto da Silva and 
Armando J.L Pombeiro 

(emn ill Qliilllia &tnltar.J, C-.,kro I, ltutitiito .Yllpnior T icllico. 
Av. lllmsco Pllis. llH l.isbolr cotla. Porlllpl 

In pursuit of our interest in the coordination chemiSlry of small molecules. 
particularly unsaturated species, at dinitrogen-binding metal sites ( I ). we have 
succeeded in the synthesis of the complexes cis-{ReCUNCR)(dppe)2) {R "' alkyl and 
aryl). by treatment of a toluene solution of the parent compound 1ram­
(ReCl(N2)(dppe)2] with the appropriate nitrite. in sunlight. the reaction invol~ing not 
only N2 replacemer.t by NCR but also the tran.f-to-cu isomerization of the metal 
centre (eq. ). 

trarr.~- [ ReC~2Xdppe)2] + NCR 

These complexes provide the second example of the en isomers (21 of Re 
compounds of the general type (ReL2L'4) (where the two L ligands can be either 
identical or different from each other. and L' is commonly a phosphine or 
~ldiphosphine) 

The spectroscopic data of the complexes will be discussed. in J>Mticular in 
terms of the non-equivalence of their four phosphorous nuclei as indicated by their 
3 I P-11 HI NMR spectra which were analysed as ABCD-rype spin systems 

This work has partially been supported by JNICT 

I 11 A J L Pombeiro. ITHlff(. C 'htm. Acta. 198-200 ( l<N2) 179. A J L Pombeiro and 
R I. Richards. < 'nord <'hem. Rt''·. I 04 { 1990) 1.1 

(21 M Fatima(' Guedes da Silva. M Teresa Duarte. Adelino M Gal il•l. Joao JR 
Frausto da Silva and Armando J I. Pombeiro . .I. Orf(""""''''· < 'h.!11". 4.1.1 ( I l)C):!) 

('14 
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PINCH l'ORPHYRINS :A NEW CLASS OF MODEL CCMPOUllDS 

FOR HEME-EllZYMES. 
~ ~ ~ ( l I Enrique Gonz.il~z Vergara 
(2) y Je•u• Mendieta Perez (l). 

(l)Instituto de Quiiaica UllAK.(2)Centro de Qui.mica ICBUAP, P.O. Box 1613. 
Puebla, Pue. MEXICO. {J)!Aboratorio de caaputaci6n. E•cuela de Ciencias 
Quimicas BUAP. 

In the last ten years it has been an increilse in the knowledge about 

hemeproteins other than oxygen carriers. Model compound• tor cytochrome 

P-450 and in low extent peroxidan• had been synthetized ( 1). Now.days, 

it is clearly stabli•hed that proximal and di•tal accesori•• do control 

the catalytic activity and influence directly the oxidation and spin 

•tat• Of th• icon. With to th• 

iron(III)-deuteroporphyrin complex ha• proved to be a good initial model 

to reproduce peroxidase chemistry (2) and spectro•copic properties. 

theoricill cillculation• were carried out on the iron(III)-Deuteropor 

phyrin-PIO complex,where PIO is the l,9,Bis(pyridil)-2,5,8,triazanonane. 

This complex has a r-arkably •i•ilar spectroscopic properti•• when 

compared with peroxidases from natural sources. Oat a from •tructures 

obtained by X-ray of severai porphyrin•, il• well as, complexes of PIO 

were u•ed a• the initial input for MM calculation•. We observed very 

small difference• in bond angle•, dihedral angles and bond c:\i•tancie• 

after optimization. Thu•, we •ugqest thi• structure repr•••nts an 

acceptable model for the title compound. COlllpari•on of •uch propo•ed 

structure with the one of the Bispyridine cciaplex clearly indicate• a 

deviation from the line perpendicular to th• plane of the porphyrin 

ring. Therefore, the PIO ligand pinch•• the porphyrin in a similar way 

as a protein pinche• a hetMt in type b cytochrome•, but not a• •tronqly 

to cause a c0111plete spin change, con•ecuently an intermidiate •pin state 

is generated similar to the one found in peroxida•••· Tnu•, by carefully 

adjusting the proximal and di•tal envirot1111ent of this new kind of 

porphyrin• it will be possible to reproduce the spectroscopic an 

catalytic properties of peroxidases. Supported by a grant from 

CONACYT-MIXICO. 

(1) Balch, A., Inorq.Chim.Acta 1~92, 198-200 297. 
(2) Rodriquez R.!.,Woo r.s., Huchabv O.A., and Kelly H.c. 

Jnorq.chem. 1990, 29 1434. 

116 



LAICMl251P 45, Tue. 14 

A NBI MiXED-VALENCE Fe 111Fe11 COMPLEX AS A HODEL rUR 
THE PINK FORM OF PURPLE ACID PHOSPHATASES. 

A. Neves.• !I. A. de Brito.• 'i. Drago. b. a Oep. Quimica. UFCS. 88049 -

bOep. fisica. UFSC. SS049-Florianopolis-5C. Brazil. 

Purple acid phosphathases from bovine spleen (PAPs) constitute a 

novel class of metalloenzymes involved in the hydrolysis of phos­

phoric monoesters(ll. The centre of PAPs consists of a dinuclear 

iron moiety which exists in a catalytically active pink Fe 111Fe11 

form and an inactive purple Fe 111 form. Despite the lack of 
2 

informations concerning lhe ~oordination sphere of the iron 

centers. the presence of at least one tyrosine as terminal ligand 

has been confirmed by RR-spectroscopy[li. We arc c~rrently inves­

tigating new binuclear iron complexes as models for PAPs[2J. Here­

Ci.;.O·~ ~r·n1 ,,..,...,,~,,.., .,...,..,,.,.-r,·prTr"-TT-'i""';"'T'r""'T"":"rnn 
--" ::;: - ~.(·:• ~ -~(1 2 i·~ -' 1'r} 

in we report the synthesis and 

some properties of [Fc 111Fc 11 

(BBPMPl (OAc l I. 1 where ii BBPMP 
2 ] 

ts 2.6-bis[(2-hydroxybcnzyll(2-

mcthylpyridyl l-amino-methyll-4 

-methylphenol. The visible 

chromophorc at 516nm (c= 8700 

H
01

cm
01 

l and the !">'Fe Hossbaucr 

spectrum of with l.wo doublets 

at •\=0.44; t.E
01

=-l.08 and o
2
= 

1.07 t.E =?..81 (mm/:;) are 
0.? 

comparable to th'Jse observC'rl in the pink form of PAF's. However. 

!he E =-0.17V vs. NllE for the Fc 111 1FcliFe 11
: cnuple dctccl.cd 

1/2 2 

for is Cillhodic :;hi Ped by '-0. 4V with rc:;pcct tc> lhf! rcdox 

potential •>f f'Af's. Thr:rcforc, ad<lil ion.ii ;1pproprialc mnrlificat ions 

on lhc ll}lflPHI' l ip,and arc ncrc:;:;ary to obt.iln mor" ,1dc<t\1<1tc nwdcl:; 

for thc:;c mclal locn~ymc:;. 

\.J.B. Vincent. G. L. Olivier-Lilley, II.A. Avcrril, Chem Bev. 

'lO • 141\7 ( I '>90 l. 

?.. A. fkvc:;, S.M.!J. Erth.1i, V. Dr.1v,n. K. l.ri<·: .. 1r. II ll.1.1:,c. lnorP,. 

Chim. Ar. I .1, 1.'..!l. i? 1 ( I 'J')l.) . 
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LAICM1259P 46, Tue. 14 
SYNTHESIS, STRULIURE. MAGNETIC ANll sri-:cmm1..l::t:TI«X:llDllCAL 

l'l«'PERTI ES OF A NE'll I RON ( I I I I Cc.11'1.EX AS A " lllFL FllH IHllN THANSFl]U! I NS 

•lkp. Qu1mic:a.. Ufl'R, Curi I ib.J, flr·.u; i I. "IJq>. (lu1•i<'·•· UFSC. SSUll'J 

-f"lorioanopolis - SC. flra.zil. ~lrLo;I. fur f'hysik.1li:;du· Ch.-mi•·. H/ll. 

D-t>IOO D.Jrmslddl, Gt·rainy. JfrLo;I. fur l'llysik.tlisd1.- C/wmic. Al•tcil•mL; 

Strukturforschung. THD. D-6100 D.1rast.1dt. G<·nruny. 

The transfen·ins are recognized as a i•port.mt sub..:l.1s:; nf Fe( 111 l­

tyrosinate proteins that reversibly bind 2 mo! of Fe(lll) [!I. Despite 

the recent X-ray structure deter•in.-ition of huMJn l;1ctolerr in and i I:; 

high IC "' 10.!0. the aiecanis• of release for iron re ... ins open lo 

speculation. In this work we report the synthesis. physicocheaiic.11 and 

structural properties of lFe 111 (UBl'ENlll.I::LOll ! (11.zllUl•EN = N.N'- bi:; 

(l-hydroxyber.:tyl )- N. N' - bis (2-methylpyr idyll clhylencd iaminc l [.'.I. 

l.rysla I data for != tr icl inic, Pi. a=IS. ·199( 41. b=9.-, 20( J l, c=?. 6112(.1 l 

~.ca =?8.24(1), (J =90.68(11. 1 =101.11(11°, Z =.!. .md Rw =0.0.~6. The 

high-spin Fe( 111 l co•plex (µerr =S. 45 B. H. ot ;~l'll. 5 KI show:; .1 

quasi-reversible rcdox couple at -0.8Z V vs ~-.:·1r.-. which i:; ,.,;:>iP,ncd 

lo the one- electron Fe( 111)/Fe(11 I procf's.>. From !;pt,<:lroclccln>-

. . .-l· . ... 
.. / .. ~· 

chemical rcdurlion (Fiy,. II 1l 

WJ!> obscrv<'cl " :;peel r;i I c.h.inY.•' 

from 510 nm (Fe!lllll to 434 

nm (Ft•(llll. The v.tluc::; 1:1 .. :-• 

- "'""") 

-0. 84 v Y!. Fe:. /Fe .anti n~ 

!.O ! 0.1 clrclron!; wr.rc 

obt.1inr.d from lh•• Nern'.;I plol 

- ( in'.;..t Fip,. 1 l ;rncl arr. in vr1 y 

good agree .. cnt with CV and roulomr.lrk 1·csults. Finally, lh••:;r. rc:;ull:> 

111onon11clc.ir F<•(((() rleriv<1livr:; (mono·, <Ii-. lri· .. 111rl l1·lr.1plwnol.1l1· 

compl,!Xe!-t) .ind lho:.r. '>f tr.1n:.lrrr1n~t. 

Ill L. Qur., Jr. Cot>rcl. r:tlt'm. H•·v. ~! (1'>8.1) !.I. 

I:', A. Ncvr.s. :~. H. 0. Er I h.1 l, I. Vr.rw.110, A.:;. (cr-c;i!o, YI' 

(l'><Jl.l. 11"/ll'J. 
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LAICM1260P 47, Tiii'. 14 
SY~THES!S AND CRY:>""TAL STRUCCTJRE AND HAGNETISH Of 

L. Vt·~,-.t t c1. ·• A. Nt~ves. t-iH_ H. Vincent. cC. Er.1smus-Eiuhr. '1 \l. Haase'
1 

. 

.. L'cp. ac Fis i .:a, UFSC, SS049-Flor ianopol is-SC .. Srazi l. bDep. de 

Qu1mi..:.i, UFSC. SSOl\9-Flor i;:rnopol is-SC, Br.i.o!:i l. 'HSC, 3200-A Re­

ll•':>•·.1r.·h Far·c:;t. Th" l.loodiands. Texas TfJS!-4?.JS,IJS,\. dlnst . 

• . l'hy:;ik.ll ;:;.-he Chemie. TllD, 0-6100 Darmstadt.Germany. 

purple acid phospha lase:; is a 

:;::-i;. tar.Ii 1.,,,turc recently found for these metalloenzymcs 

: : ; . ti•·=-··; n w•· r.·por t the :;ynthes i:; and crysla 1 structure 

i ;· i;:. '· ot .1 n•·w Ft· ( l l l) complex con la ining two .iminc ni lr~ 

;:~·•! .• n.t f<.1.tr pht~nol.ate oxygen as donor atom:; which .ire coo.r: 

.1in.1t•:·I in ·• f.Ki.d NO?. arr.rngcmcnt. React ion of lelrakis 

, '·h·,.!ru:<(ybenzyl) rthylcn<·di.imine (ll/6EN) l~I with FcC!
3
.x 

:: ,; :n ni llll in th•' nrc,,rn•:c of El N affords :;uitable crys-
.'. I • 3 

t.d:; : .1:- X-r.1y <lir:·r.1ct ion :;tudi,-,:; cf 1. Crystal data: 1'2
1
/n 

.k-l·L1:~.H ll. h~:o.-lS!(Sl. c=.!l.4•16{5) ~. /]=102.8'1(2)". v = 

'·• 1 

The Fe-Oci•hr.nl bor.dr. in the c-

quJtori;tl plane (av. l.923(3) 

ll arr ~ienifi~dntly ~hortcr 

th.tr. llu~ lW•> other:; (;iv.2.0C-! 
rz2"i..l.JJ " 

~(ii) A) which .ir•· mu:u.d ly in 

"'' L~>o er.in:; pn:;it inn:.. Thi:; i:; .1 

' '' G1iJ 

nonrt:~ wh i rh il<:coun t :; 

r:. :.1;·. rptlbil~ry .t .• r.1 1lf 

., ,, ~·i .'r,•K t~r ;··~r~1·-'.f,·~~.:. ~.1..., Mii~h •• -'l.•\:-\BM ,1n.1 i:; in-
•ff 

d~· 1 1 l'J•· ·t ,, -.;r,.1~ l ~ntcrm:.l,., ·11.ar r·.:iUJH lr1~; 

: .. i)11,., !r. ('01.,rr!. r~Jwm. k'''-" ' .. '.,1.l(l'J:-i."ll. 
,\ r•r 'Jr",, A •: r·r:11 .If n, Vr·r,r.1f o, Y. I' H.1:;< .irrnh.1~;. r:. 
f::.i".rH1~·. i''.lh~ f.('fH'fiL ~<:<·.,("},,·m. (:omfn;;{I. h~l/(J't'l;~). 
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SYNTHESIS. CRYSTAL STRUCTURE, ELECTROCHEMICAL 

ANO MAGNETIC PROPERTIES. INFRARED SPECTRA OF 

Cu
4

'.PhN
3

C
6

H4N
3

(H)Ph] 4 Cµ 2-0l 2 C!l. A TETRANUCLEAR COMPLEX 

OF COPPER(!!) WITH 1-PHENYLTRIAZEN~-2-PHENYLTRIAZENIDO­

BENZENE (~) AS LIGAND. 
Manfredo Horner. Jairo Bordinhao (Oepartamento de Quimica. 

Universidade Federal de Santa Maria. 97.111 Santa Maria-RS. 

erazil); Ademir Neves (Departamento de Quimica,Universidade 

Federal de Santa Catarina. 88.049 Florianopolis - SC. 

Brazil}; Johannes Beck (Institut fur Anorganische und 

Analytische Chemie. Universitat GieBen. 0-6315 GieBen, 

Germany); Joachim Strahle (Institut fur Anorganische 

Chemie. Universitat Tubingen, 0-7400 T~bingen, Germany). 

Complex (1) is obtained by the reaction of aqueous 

:cu(NH
3

i
4

; 2•-and 1.2-bis(phenyltriazene)benzene in ether. 

It cristallizes in the orthorhombic space group Pba2 with 

the lattice parameters a = 1661.52(1). b = 1914.74(1). c = 
1269.20(3) pm, Z = 2. The structure of the tetrameric 

complex C!l has been refined to R 0.066/R 
w 

0.093 based 

on 5547 reflections. with I>3a(I) Rint. = 0.024. It shows 
2+ 

~he si~e symmetry c2 and a (Cu l4 tetrahedron (Cu - Cu: 

298.3(4) - 337.1(1) pm). Both µ2·0XO ligands occupy the c2 

axis and bridge two opposite edges of the (Cu
2

+l 4 
tetrahedron (Cu 0: 190.0(3) and 192.9(4) pm). The ligands 

2+ (~) bridge two Cu ions chelating one metal centre and 

coordinating monodentately the neighbouring one (Cu - N: 

191.0(5) - 204.1(4) pm). Cyclic voltammograms of(~) in 

acetonitrile indicate two quas1-revers1ble one-electron­

transfer processes corresponding to Cu(III)/Cu(II) at E112 = 

0.47 V and Cu(Ill/Cu(I) at E112 = -0.029 V versus.SCE. The 

magnetic measurements in the range of 100 to 300 K, show no 

variation of the magnetic susceptibility with the 

temperature wich indicates the diamagnetism of (1). A very 

strong and sharp absorption at 1370 cm" 1 (absent in ligand 

(2), is assigned to the asymmetri~ valp.nce vibration of 

r. he ~ - N ~ N ~ N - ~ - s k e l et on s ch e l at in g th c C ,/ • ions . 
A~~nowledgments: Sliftung Volkswagen, CNPq dnd GTZ. 
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TETRNIETHYLUREA ADOOCTS OF BISCYCLOPENTADIEMYL COIU'LEXES OF 

Sa(II) AND Yb(II)) 

K. G. Silva-Valenzuela, G. Vicenlini, Lea .1arbieri Zinner, -----
Universidade de Sao Paulo. lnstituto de Quimic~. Caixa Postal 

20780, CEP 01498-970, S. Paulo. Brasil 

Noemia Marques. A. Pires de Katos 

Departamento de Quimic~. ICEN, INETl.2686 Sacavem codex Portugal 

Dur ir'g the last years lanthanide l 11 l compounds have oeen 

extensively used as reducing agents for organic synthesis. For· this 

purpose ha! ides and eye I open tad ienyl of lanthanides have been 

investigated1
• but studies concerning the organometallic chemistry of 

lan~hanides (Ill have been done mainly with pentamethylcyclopentadienyl 

ligands2
, due to the solubilit.y of these species in or·ganio: solvents. 

As we have been working on the synthesis ar.d character i.~at ion of 

the highly soluble tetramethylurea adducts of the tricyclopentadiel'yl 

lanthanide complexes Cp
3
Ln.THU (Ln=La. Ce. Nd. Sm. F.u. Ybl. we tried to 

use THU as an auxili<.ry ligand in order to confer a higher solubility 

to the cyclopentadienyl lanthanide (Ill complexes. In this contribution 

we report our attempts to synthesize soluble cyclopcntadienyl adducts 

of Smllll and Ybllll by reduction of the correspon<ting l.inth,1nidelIIll 

compounds. Cp/b.JTMU has been synthesized by ;1ddition nf the 

stoichiometric amount of THU to Cp
2
Yb. T!IF. obtainrd by reduct ion of 

Cp
2
C!Vb.THF with sodium naphtalenide. .-ompourid 

characterized by mrtal analysis, IR. ;H NMR .ind UV-vi:;ible 

spectroscopie5. However. the same procedure applied tn C:p/ISm.THF 

yielded an insoluble compound that couidn' t be scpar.ited from N.1Cl. 

Attempts to oht;iin solublf' "Cp Sm" r.ompJund~ with other lip,.md donors 
l. 

arc being un<fort.iken 

I. II. K;ag;.in. N011v J. Chem .. 1<'190. 14. '15.1. 

l W . .J. Ev.mo.. Pnlyh,.<irun. 1'18'f, 6. 80:1. 

Acknowled1e.-ent. Onr <>f !tw .111thcir,, IM.r..S.V. I ,1,·knnwl.-<ip,<'·; tho· .1w.ucl 

of .1 PhO p_r .1n t fr om CAPfS!MrlF 
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LAICMll~P so, TR. 14 

MONO-.DI- AND TRINUCLEAR IRON COMPLEXES 
WITH POL YFUNCTIONAL HYDRAZONIC LIGANDS 

M.Carcellia. F.Cavatortab. LMavinaa. C.Pelizzia. G.Pclizzia. 

M.Saturia 

aJstituto di Chimica Gcnerale ed Inorganica.hDipartimento di Fisica 
Univcrsita di Panna.Viale dellc Scicnze.43100-Parma (ITALY> 

In a continuation of our investigations on the chelating properties of 
polyfunctional macroacyclic ligands derived from acylhydrazides 
and in order to contribute to a better understanding of the 
coordimuion chemistry of iron, as well as to favour the formation of 
charge-transfer metal complexes. here we report on the synthesis and 
characterization of two series of mono-. di- and trinuclear iron(II) 
complexes with the following hydrazones: 

N H 0 0 II 

N -c Ii 
N C. 

C=N c N A 
i 

CH, H 

H CH3 C?Hi H 
I ' 

r~ N c N c N A 

c N 'I 
N c 

II ;, !. 0 0 
N 

OH 
' 

OH 
N 

A NH~ A 

Thi: first series deals with the reaction hctwcen the hydraznne ·md 
FeC'l 2• the second one with the reacti<'n of the above iron-chloro 

complexes with iodine and with cyanometallates. Hcterotrinuclear 
iron complexes have hccn also obtained. 
The complexes have heen characterized hy spectroscopic techniques 
and thermal analysis. Information on the iron environment and the 
nuclearity 1lf the rnrnplcxes have heen provickd. in particular. with 
thl· ~7Fe Miiss"auer spectroscopy. 
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LAICM1!06P 127, Tue. k4 

SOLUTION STUDY OF TIIE MIXTURES OF 4.~DIMETIIYI,1-

TillOPYRII\llDINE AND TIIE Zn(ln AND Cd(IU IONS. CRYSTAL 

STRUCTURES OF Zn(Ul)2Clz AND Cd(Ul)1Cl2• 

M.L. GoJini>-SaliJ<1. M.D. Guril"e:-Valero. R. LO~z-Garibn 

Dp1t1. Quimica /norgdnica. FaculraJ Je Cimcias Et~rimLnrales Je Jain. Unil-rrsidad 

Je Granada. 23071-JAEN. 

The: re;11:1iv·i1ies oi -l,6-dimc:1hyl-::?-1hil1pyrimidine(LH) wilh Zn(ll) and Cd(ll) ions. 

respecli\·ely. have: been studied by po1en1iome1ric techniques in aqueous medium al 

conslalll ionic s1reng1h O. IM KCI and ::?S"C. For !his. solutions of LH and of the 

corresponding ligand/metal mixtures. with 2/1 ligand/me!al molar ratio and variable 

ligand concentrations. were titrated with KOH. 

The data obtained were computed with the PKAS and BEST programs (I} from which 

the species existing in the ligand and r.ie!al/ligand solutions, were detected and their 

pkas and stability constants. p. obtained. From them, the distribution species diagram 

was ob1ainC1! also. by using the SPE program (I). 

On the basis of the last. !he Zn(LH):CI! and Cd(LH)1C11 comp:exes where synthesized 

from aqueous solutions whose pH were previously adjusted at the 4.0 vall•e, and their 

structures solved by X-ray diffraction methods. The compounds were also 

speciroscopically characterized by ir and RMN (11C and 1H) techniques. 

The compounds are monomeric and show tetrahedral structures with the two LH 

molecules S-coordinatcJ. The Znlll1 compounds present a "trans" conformation of the 

two LH molecules due to the stem: hindrances caused by the relatively short S·Zn 

distances. On the contrary. in Cd( l.H)/'.11 compound where Cd-S di!>tances arc 

rclauvely longer the two the 1.H molernles present "ci~· conformation. 

(II A E. Martell. R.J. Motekaltt\ "The determination and Ilse of Stability Constants". 

\TH Puh., :-.Jew Y<•rk < l'IKKJ 
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LAICMl277P I, Thu. 16 

NEW HOMO- AND HETEROPOL YNUCLEAR COMPLEXC:S WITH NITROSO-OXIMATE BRIDGING LIGANDS 

MAGNETO-STRUCTURAL STUDY. 

EColacio1. J.M. Dominguez-Yera 1. A fA Bomemsa2. RKivekas3. A Escuer" 

1 Dplo. Ouimica lnorgAnica 2 Fae. Ciencias. Almeria.Universidad de Granada. 3 Dpt Quimica. Universidad de 

Helsinki. 4 Dpto. Ouim. lnorgAnica. Universidad de Barcelona. 

One subjects of interest in homo and heleropolymetalic syS1ems is to design and unde1s1and new molecular­

based magnets. In particular. new bndging systems which can mediate a strong an1iferromapnet1c spin 

coupling between pc.ramagnetic centers have been exploi1t:!CI in the hope of developing ferrimagnet1c 

materialS. 

a.IJI, bis (1.3-dimethyl-5-nitrosourac~-4-yl-amino)propane (H2L. Fig. 1) is a good candidate to obtarn 

homo- and heleropofinuclear co~lexes in which the ni1roso-oxima1e groups, wich has bet:n shown to be 

very eficient to mediante strong antiferromagnetic spin excharige, func1ion as bridges between two metal 

ions. 

By reac1ion of H2L with Cu(CI0412 in ethanoVwater (ph >7) and absolute ethanol the cC'm::iexes 

LCu(H20) (I) and [H 2LCu)(CI04)2 (II). respectively. were obtained On reacting either I and II with 

(NiN3J(CI0412. (NiN 4J(CK>412 and Cu(N0312"bipy (1:1). the heterodinuclear complexes LCuNiN 3
2 +- (llll. 

LCuNiNl+ (IV) and the homodinuclear complex LCuCubipy2•tv1 were obtained. (N3= 2.4.4-trimetil-1.5.9· 

tria:..aciclodode-t-eno. N4- d,1·5.5.7.12. 12. 14-hexametil-1. 4. 8. 11-tetraazaciclotetradecane. bipy= 

bipyridyl). Interestingly, when II is treated with c1· the homotrinuclear complex (Cu(H20t{(HLCuCl1 21 

(LCuC111211 2+ (VI) was isolated. 

Structures of I.Ill. IV. V and VI were delerminated by single-cryS1al X-ray dllfraction. whereas that of II was 

proposed from spectroscopic and magnetic data. It should be noted that all theses polynuclear complexes 

containing ox1mate bridges show strong antderromagnetic exchange coupling, as expected 

0 0 0 0 

M' Jl,} ~..)l /'• 
" ... Jl. ll ... N H2'-

oj._N NH HN N...\.o 
~. v J. 

LCuNN,
20 

(Ill) LCuNIN4
20 (IV) 

LCuCu(blpy)2• IV l 
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EPR CHARACTERIZATION OF Ni(I) COMPLEXES WITH 

PENTADENTATE SCHIFF BASE LIGAND 

Baltazor de Castro, Cristino Freire ond Manuel Cordeiro 

2, Thu. 16 

Deportomento de Quimico, Foculdode de Ciencios, 4000 Porto, Portugal 

Recognition that low valent metal transition metals play important roles 

as catalysts in the corbon-carbor. bond formation reactions of alkyl/oryt 

halides. has prompted great interest in synthesis and rec~:ivity studies of 

several Ni(I) complexes. Here we report the spectroscopic 

characterization of nickel(I) complexes with Np
2 

pentadentate Schiff 

base ligands by electronic paramagnetic resonance ( EPR ). 

The Ni(li complexes were obtained by chemical reduction with NoBH
4 
of 

the corresponding nickel(ll) complexes - (Ni(soldien)). (Ni(saltrien)) and 

CNi(solMetrien)J - in several solvents : acetonitrile CACN). N.N'-dimethyl­

formamide ( DMF ). dimethylsultoxide ( DMSO) and pyridine ( py ). 

EPR spectra of frozen reduced solutions of the nickel complexes in ACN. 

DMF and DMSO are similar for all complexes. show axial symrnetry ( g,-

2.23-2.25 and g2 "'2.12-2.13) and no hyperfine splittings were detected 

in both g regions. The spectra are typical of nickel(!) complexes with a 

(d,/ ground state. 

h1 pyridine. EPR spectra of the Ni(I) complexes ore also similar for all the 

complexes studied. but different from those rr:ferred to above in 

exhibiting rhombic symmetry ( g 1 ~ 2.33. g, .. 2.15 and g
3 
.. 2.06 ); no 

hyperfine splittings were obseNed in any of the three g regions. 
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LAICMUl4P 3, Thu. 16 
COORDl'.'\ATl'.'\G PROPERTIES OF S\''.\t:\IETRICALL \' 
DISl'BSTITl"TED DITlllOXA'.\llDES SllOWl'.'\G AXIAi. CHIRAi.iT\'. 

Santo Lanza and Gius.:ppe Rosa.:.: 
Dipanimento di Chimi,·;1 lnorg;1ni,·a. :\naliti..:;1.: Stn111ur.i \ tok.:olare 
l"ni ... ersit3 di '.\kssina 

W c: ha\"e prepared the symmetri..:all~ disuhstillllt."'1 dithio,amide d.:ri ... atiws of r.i..:.:mi..:. S­
I+)- and R-(-)- l-amino-2-propanol of fonnuiJ [1CH;-CH10m-CH2-'.\H-C1=Sl-)2[. 
In the staning amino-akohol. -Cll2- pmwns appe:ir in the IJI-nmr spe.:trum 1CDCl3 
solvent) as an :\BX syst.:m. but. surprising I~. '.\S'-1dl 1-2-hydroxypropyl-dithioxamiJe 
(dl-DTOl exhibits four group~ of :\BX spe..:1ral lin.:s (fig. la). In ..:ontrast. both N.!S'-S­
(+)- and N.'.'\"-R-1-l-2-hydroxypropyl-dithioxamid.: 1R-l-l-DTO and S-l+l-DTO) show 
the same I H-nmr spc..:trum of lo lines of 1."lJU;1l int.:nsity ..:orr.:sponding. to the AB pan a 
pair of ABX spe.:tral systems. and whos.: fr.:4uen,·ies are .:oin..:idem with those of the! 
AB pan of tWll ,,f the four :\RX sp.:..:1ral st.·h.:mes showed hy N.N· -bis-dl-2-
hydroxypropil·DTO 1fig. lhl. 

~~. ( ;1) ]t~\\l_ 
ll ll 
·,,s ·s~ 

I l'11tH1 I ' ~ -=<..___:-.;~s '' 
I ,1! ! 11 I 

'u 'll 

~VlV 
(0) 

u~uu~J 
'-----,-·-

~g'I 3 8 3 6 

F1J.:. I · Mt'th.\"/cn.· r,',i:i1•11 111 r/i,· l 1f.11mr .\flt'drum of di· c111d S-1 + ! · 2-lffdro.typropyl­
dithiooxcm1id1·.Tht' clJfai.1/.;J lfl the m11!,·rn!c1r 1; m1111/c1 indi.-cllt' tlw dt'llll'll'\ of d1iraliry. 

Th.:s.: re;uhs arc intdl.:gihk 1•nly if 1111.: .issum.:,; 1ha1 tho: n.:w syn1hcsiL.:d N.N· 
disubslitutcd di1hi11x;unid.:s poss.:ss a d1ir;il 1orsional h;1rri.:r around tho: \1=Sl-C\=Sl 
;1xis. In s111:h a t•;i,;o:. a .1:! line 'p.:..:1rum 11f r;a.-.:mi.: ;1111inoakohlll 1kri\;lliw ;i,·..:ounh fo1 
1h.: .:xisleni:e of four pair of i:nanti1•111.:r,;. At tho: sam.: time. th.: two i1lcn1it.·al spl•t·1r;1 
1:ontaining ;1 pair of r\RX p;111crns on1aim:il from 1h.: l>TO 1kri\aliw' of 11p1i..:ally pur.: 
;1111inoak1•hols. an:nun1 for rhc .:.~is1enl"l' of R S R ;mil R-R -R ili;ist.:ri:oisom.:rs in R1 -l· 
DTO. ;mil of lh.:ir sp.:cul;1r imai:.:s S R-S and S S·S in S-1 + l-l>TO. 
The orij,!in of tho: high 1orsi1111.1l h;1rricr ;1rrn111d tho: C'l =S !·Cl =S) ;1xis is 1•nsrnr.:, ;md 1h.: 
phenomenon its.:lf i·; ,urpn,;in!!. In f;1,·1. ,11..:h a torsional narrii:r d1icsn't .:xis1 in the m;111y 
1:nmp11unds N.N'·R2·1>TO up 10 da1.: kn1>wn. 
Pl;11inunllll\ l·omplc:>.cs ol r;1n:mii.:·. S-(+I·. R-l·l·:!·hydroxypropyl·di1hi11xamid.: of 
formula illl·R2-l>T011'1l and ll.R'i'rtll-R~·DT<>ll d .. '.\k2S1>. '.\k1S. l'R_1. CO: R'"' 
'.\k. Ph> haw no:l·n pri:p;1rcd and ,·h;1r;1,·1i:r11i:1I. 
In all nf lhcm. I rt C) " i:omaini:d in th,· rubt·an.11<· form and 1hi:r,·fort· 1lw ('l ~s >·Cl =S l 
skd..:1011 ''planar :\,yordin,:ly, .1 \ln_!!k .\BX p;111i:m app.:;1rs 1n lhc nmr 'l>t:•·tnun of tho: 
'Yllllllo:lri• ll'11ll-R1 l>T012! t·nmpli:'t"'· while: 111 lht• un,~111mt'lr1,·al t"lllllpoun11' 
11.R'l'l(ll·R~ lrt01I rht· 'ph111ni: of ttw :\BX '"ht'lllt' "d11t· to tht• d1t·mit·al non 
cqui~·alc1i.·.: .,r R group' 
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CRYSTAL STRUCTURE OF A NEW Co(III) COMPLEX 
CONTAINING 3-(BIS (2-IMID..\ZOL"ll.)) PROPIONIC ACID. 

B. Gimenoa, L Sotoa, .\. Sancho3 , r. Dahanh and J.P. legrosb 
3 Departament de Quimica Inorganica. Universitat de \·alencia 
hLaboratoire de Chimie de Coordination du CNRS, Toulouse. Francia 

Transition metal complexes containing poly-imidazole ligands 
are generally used as simple models for some biological systems. 
The autoxidation of many organic substances can be catalysed by 
transition metals. We have undertaken a study of the interaction 
between cobalt and 3-(bis(2-imidazolyl) propionic acid, a system 
'Aith interesting redox chemistry. 

For the synthesis of the compound, aqueous solutions of 
Co(NOj)z. 6Hz0 and 3-(bis(2-imidazolyl) propionic acid were mixed 
\\ith stirring. Red single crystals were grown by slow evaporation at 
room temperature after three months, separated by filtration and 
washed with a water-ethanol mixture. Elemental an.-.1yses are 
consistent with the (Co(Cc)H')N402)(C9HBN4020ll) )NO_~. 2H20 u)mple.xe. 
Crystals are triclinic, with a=S.124(1), b=li.245(2), c=S.114(1) A. 
11=92.35(2), S=95.64(2), y=98.54(2)0

'. V=l 11i(1) A3; space group Pl; 
Z=2. The coordination around the Co atom is distorted octahedral. 
The ligand is tridentate and binds to the metal atom through the 
imidazolc nitrogen and the carboxylate oxygen acorns. The complcxe 
is diamagnetic. The IR speccrum shows no COOH and NH• bands. The 
d-d bands observed in the reflectance spectrum arc consistent with 
an octahedral ~nvironmcnt for Co(lll) ion. 
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Reactivity of llydroxo-nickel complexes toward 

phenols and carboxyllc acids. 

G. L6pez, G. Garcia, F. Ruiz and G. stncbez 

Departamento de Ouimica l""'°'nica, Universidad de Murcia, 30071-Murcia, 

Spain. 

Binuclear anionic complexes of the type [Ni2(C6F5)4(µ-0H)2]2· and 

(Ni2(C1Fs)4(µ-az)(µ-OH)]2· (az • azolate ligand) have been reported 

recently .1 Their reactivity towards weak protic electrophiles (HX) 

is consistent with the high-field proton resonances exhibited by 

the bridging OH groups.2 These µ-hydroxo-nickel complexes react 

with ArOH (Ar • Ph, p-C1H4·CH3, CsFs. p-(4H4-N02. 2-pyridyl) and 

carboxylic acids to give µ-aryloxo or µ-carboxylate binuclear 

complexes. When the hydroxo complex (Ni2(CeFs)4(µ·0H)2]2• reacts 

with 2-hydroximethylpyridine, 2-aminophenol, picolinic acid or 

aminoacids the corresponding mononuclear anionic nickel(ll) 

derivatives are formed. 

The new pentafluorophenyl nickel(ll) derivatives have been 

characterized by elemental analyses. conductance measurements 

and spectroscopic (IA, 1H and 19F) methods. 

1 G. L6pez, G. Garcia, G. S'nchez, J. Garcia. J. Ruiz, J.A. Hermoso. A. 

Vegas and M. Martinez-Ripoll, lnorg. Ch•m., 31 (1992) 1518. 

2 G. L6pez. G. S6nchez, G. Garcia, J. Garcia, A. Martinez. J.A. 

Hermoso and M. Martfnez-Ripoil, J. Organomet. Ch•m., 4 3 5 

(1992) 193. 
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LAICM1297P '· nu . • , 
CHEMICAL MODELS OF THE MOLYBDENUM CENTRE IN 

NITROGENASE 

D.J. Evans·. G. Garcia, J.M. Perez. M.D. Santana and J.M. Yago. Depar· 
tamento de Quimica lnorganica, Universidad de Murcia. 0AFRC. IPSR. 

Nitrogen Fixation Laboratory. University of Sussex, UK. 

Kim and Rees (1) have recently proposed a structural model, based 

on 2.7A X-ray crystallographic data. for the iron-molybdenum­

cofactor (FeMoco) of molybdenum nitrogenase from Azotobacter 

vinelandii (Figure). No synthetic chemical models exist of molyb­

denum in such an environment. As part of a broader study we 

have used the tripodal thiolate ligand 1,4,7-(4-mercaptobenzoyl)-

1,4,7-triaza-cyclononane (2) to prepare M0Fe3$4 clusters in which 

the three irons are bound to the thiolate sulfurs and molybdenum is 

ligated by cathecol and solvent. The solvent molecule can be 

replaced by either imidazole or histidine to give molybdenum with 

a 3 sulfur, 2 oxygen, 1 nitre.gen co-ordination sphere. 

Reference• 

(1) J. Kim and O.C. Rees. Science, 1992, 257 1677. 

(2) O.J. Evans, G. Garcia, G.J. Leigh, M.S. Newton and M.D. Santana. J. 

Chem. Soc .. Dalton Trans .. 1992. 3229. 
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FIVE-COORDINATE COMPLEXES OF MICKEl(ll) 

BASED ON CYCLIC TRIAlllNES AND SALICYLALDIMINES 

G. o.rct., G. L6pez. A, Ruf!tt. G. S6ncbez and 11.D. S.ntana 

Depattamento de Ouimica lnotplnica. Universidad de Murcia. 30071 -Murcia 

J. eas.b6 

Departament de Ouimica. Facultat de Oufmica. UniYersitat AutOnoma de Barcelona. 

Bellaterra. Barcelona. 

E. llolins and C. llirnitlln 

lnstitut de Ciencra de Materials. CSIC. Campus Universitari de Bellate«a, 08093 

Cetdan)'ota. 

The halophenyl hydroxo complexes of the nickel group metals have shown to 

be good precursors in synthetic work. due to the considerable nucleophility of 

the bridging OH groups (1). The readion of the hydroxo complexes [(Nil(µ· 

0H)}2](CI0,)2 (l= 2,4,4-trimethyl-1,5,9-triazacyclododec-1-ene or 2.4.4.9-

tetramethyl-1,5,9-triazacyclodode-1-ene) (2) with salicylaldimines 

ArNCHCsH,OH (Ar • CsHs. p-CIC.,H,, p-MeCsH4. o-CIC6H,, o-MeCsH4, 

o-0MeC 6 H, and 2,4,6-Cl3C6H,) yields five-coordinate complexes 

(NiL(0CsH,CHNAr)](C104). These paramagnetic complexes have been charac­

terized by elemental analysis. condudance measurements. single-crystal X-ray 

diffraction and spedroscopic (IR, V-UV and 'H-NMR) methods. The observed 

resonance signals can be reasonably <tssigned on the basis of NOE ex· 

periments. 

1 G. Ldpez. G. Garcia, G. Stnchez. J. Garcia. J. Ruiz. J.A. Hermoso. A. Vegas and M. 

Martinez-Ripoll, tnorg. Chem .• 1992, 31. 1518. 

2 J.W.L. Martin, J.H. Johnston and N.F. Curtis, J. Chem. Soc .. Dalton Trans .• 1978. 68. 
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NEW f-l::RRCXCNE-CONTAINING LIGANDS: OflRAL 

< "HELA TING AND MACROCYClJC LIGANDS. 

A. tknilo "· J. Cano". R. Martinez-Wlicz "· J. Soto"· MJ.L Tendero ;1, J. Paya"· 
'' 0..-{ttlTl<ll1k!"1•• ck Quimic"<l anJ" Dr!{'flT1cJmLnlO de ln_(nlieria tie la Comlnlt.Tirin. UnfrenidtJJ 

Poli1.:,·nin1 ck \alt'n1:ic1. C cmrinu tie \ 0

t"r<1 \/n. ./NJ]/ \Ulmcicl. Spuin. 

Th..- inrorporarion of fmuttnt into an organic host SlnlCtural framework with rile aim of obcaining 

fem>eent>·c1m1aining deriurive~ able 10 ad as molecular or ion m:eplors. the occurrentt of 

ft>rro.:ene groups in dose pn1'imi1y 10 a host binding sire. 1beir one-dmron rnnsible ftdox· 

a•·li\e behniour. and lhe possibilily of using lhem as precursors for polynudcar metal 

compleu~. make fnrottne-conraining molecules of considerable curmar inleresf in fields such as 

hio1:hemiS1'). organomerallic and coonlination chemistry. 

Se\eral ~)nlhetic routes can be UKd for oblaining ferrocene-conrainini ligands; readions of 

ft>rrucenccarbo,aldehyde (I) and I. I' -ferrocmedicarbouldehyde (21 wirh primary amines yield 

Sc:hiff-tia<1e~. which can be reduced 10 !heir parent amines. On the ocher hand. reaction of N.N· 

dime1hylaminome1hyl-fnrocene merhiodide (3) with secondary amines yields lite C:OfRspotiding 

fenocen)l-func:tionalized tertiary amines. These ractions have been studied with several amines: 

• • Chiral aminoacids.· Rcac1ion of I wi1h chiral aminoacids ((RH· 1-2-phenylglicine. L-alanine. 

1.-uline. 1.-isoleucine and IDH·l-2-aminobutyric acid) have been caried our for yielding new 

chiral compound!> . 

.. Diaminrs.- Reaclion of 2 wilh diamines as ethylmediamine. N-methylethylmediamine. N.N­

dimelh)ltthylmediamine and N-naphtylethylmediamine have been !lludied. Tetflldentate ligands 

ha\e httn oblained an<! characimzed. 

•• Macrocyclic ligand!!.· I .4.8.11-lelraazacyclotefradecane and C -meso-S.5.7. I 2.12.14-

ht'ir.amethykydoce1radecane rractt'd wi1h J for yielding macrocydic ligands wilh four and three 

frrrocene moielirs. re!lpec1ively. Redoit behaviour and melal coordination abilicy have been 

~ludied. 

All compund~ have httn characleriled b) IR and NMR spectroscopies. and electrochemically. 

I. H. h:kt>rt. C. St'idt'I. An.l(t'K·. lht'm. /nr. l::cl. En!(/ .• :!5 I 1986) I :'i9. 

2. A.M. lkman. M.A. 1-.1-Matihrab). Kh.M. Ha!lsan. Bull. Ch-:m . . foe Jpn .. -IX ( 1'17~1 2226. 
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INTERACTION OF MEf AL IONS WITH NEW LIGANDS OBTAINED 

BY CONDENSATION OF FF.RROCENFCARBOXALDEHYDE 

wrrn 2-AMINOBENZOIC AQD DERIVATIVF.S 

A. 1Xoi10 3 • J. Cano 3 • R. Martina-Mticz 3 • J. Soro 3 • MJ.L Teodero 3 , .l:..f!ll b. F. Uom "· 

E. Sinn J_ 

•/Np. Quimini and b /Np. tk /ngmieria tk la Consmcddn. Univ. Polilic.'71ictl tk ~'almcia. 

Camino tk Vua Jin. 4N>7 J Valencia, Spain. c !Np. tk Quimic:a lnorgdnic:a. Univ. tk Va/i11<·ia. 

Dr .. W<>liner 50, 4MOIJ Burjassnl (Valenc:iaJ Spain. d Sc:hnol of Clwmis1ry·. Unfr. nf Hull. 

C<>11ingham RnaJ. KinRsrnn upnn Hull, HU67RX. U.K. 

OrpnomeWlic ligands con!aining ooe or moR fmocenyl groups and their coordiaalion ability 

1owards metal ions have been subjel of grea1 ialeral in laSI few years. We have undenaken the 

incorporatioo of ferrocenyl group ia10 the sltelelon o( classical chelaling N.0-donor ligands: 2 -

aminobenzoic acid derivalives reac:I with fmocenecarbouldebyde yielding the corresponding 

Schiff-base species Uype A); 1hese imines can be hydrogenared for obtaining lheir parenl amines 

Hype Bl. All these products have been cbarac:teriud CIR. NMR. electrochemistry). tand. 

additionally. molecular saructure o( type B compound wilh R=CH3 bas~ determined. 

Type A compounds att stable in lhe solid stale but easily hydrolyze in solurioa. Hydrolysis 

processes have been kinetically studied in a methanol-waler media. and first-order rate constants 

were foiand.The protonarion o( type B compounds and lheir complex formation with coppertlll 

was studied potemiomecric:ally. 

Additionally. reaction of type 8 compound CR=CH31 wirh nickel perchlorate have been studied. 

Nickel (II) promotes the rupture of the C-N bond and molecular rearrangement to yield a 

proconared 1rrtiary amine wi1h two ferroc:enyl groups: 2-biscferrocenylmethyl)ammonium-5-

methyl·benzoic acid perchlorale .. Crystal •ructu~ o( this compound has been detmnined. 

h IC' 

0 0 
ry~A ry~K 

1.-W.R. Cullen. J.D. Woolins. Coord. Chem. Re\!., JIJ. ( 19811. I. 

2.-P.D. Bur. Cht'm. Soc Rev .. IX. I 19"9l. 409. 
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SYNTIESIS CF 1000 l.RWl..M UV> CCMliXES WITH 

HYOOOTRIS<PYRAZCL YL~A TE LIGAK>S 

H. P. C. ~apello, A. Pires de Matos, Isabel Santos 

Departaaento de Qui•ica. ICEN. INETI.2686 Sacave• codex Portugal 

Host of the cheaistry that has bP.en done with U(IVI involves the use of 

UC1
4 

as starting aaterial. This halide has been sucessfully used to 

synthesize coaplexes of the type UX
2
Cl ~ in THF solution (L=HBPz

1
• 

C
5

He
5

, CsH
1
-I.JCSlHe

1
1

2
• C

5
H

5
Co[P(OICOEtl

2
ll. C

4
He

4
P)S.. Soae iodide 

derivatives have also been described but they· ... ,., obtained by reacting 

this work we report 

KHBPz in the aolar 
l 

llSiHe l .: with Bl s.. In 
J 2 2 J 

the results obtained . ·n we r~acted UI with 
' ratio 1:2. When the reactio~ takes place in 

CH
2
Cl

2
we isolated the orange coaplex Ul

2
(HBPz

3
1

2 
'bl'l. yieldl. soluble 

in CH
2
Cl

2
• CHC1

3 
and slightly soluble in benzen" and toluene. Till now. 

no X-ray structural analysis has been ·indert>titen but the 
1
H NMR at JOOK 

is consistent with the equiv'llence of al I thf' pyrazolyl rings. as 

observed for lh:l 2 (HBPz 3 l~. The uranium center aust be eight coordinated 

by two Iodines and two tridentate HBPz
3 

ligands. In contrast. if UI 
4 

reacts with two equivalents of KHBPz
3 

in THF we is0lated and 

characterized the iodobutoxide derivative Ul[O(CH l ll!llBPz l (6S'l. 
2 4 ) 2 

yield). This green complex is formed due to the ring opening of THF by 

Ul
4

. In this work we will discuss the 111echanis• of ring opening of THF 

and we also wi 11 describe the synthesis of new <tlko:<ide der ivat ivr.s of 

the type UllORl!HBPz
3

1
2 

!R=Et.Phl that. have been 9repdred by reacting 

Ul 
2 

(HBPz
3 

I 
2 

with the respective a lkox ides In to luen.,. 
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Rl£NILM C(MJL[XES WITH TETRAKIS<PYRAZOL -1-YUBffiA TE 

H.Fernanda N.N.Carva!ho
0 

Antonio Paulo
00 

Araando J. L. Poabeiro
0

• 

Isabel Santos . 
C.Q.E. Coaple:<o I. Institute Superior Tecnico. A.,,. Rovisco Pais 1096 .. 

Lisboa Codex . Port uga 1 Dept. de Quiaica. ICEN-lNETI. Estrada 

Nacional JO. ~686 Sacavea Codex. Porlugai. 

In contrast with [HBPz
3

1 and !HB!J.5-He/z
3
ll-the co.Jrdination 

cheaistry of [BPz I-is re lilt ively unexplored 1 
. \le have been using 

' [BPz I-as a stabilizing ligand for Re in different oxidation states. 

' The coaplexes [Re0
3 

C BPz, l I ( 1 l. [Re0Cl
2 

!BPz, ll (2). [ReCl 
2 

!BPz
4 

}(PPh
3

l I 

131. [RetBPz llCOl ! 14l have been isolated and characterized. 
' l 

Characterization was done by eleaental analysis. electronic. IR. 1H and 

tJC NMR spectroscopies and for coaplex (l) the solid stale structure 

has been deterained by X-ray crystallography. In solution all the 

coiapoun<is present a static behaviour. as shciwn by 1 H and nC NHR 

spe.:tra. The pattern observed for the protons of the pyrazo!yl rings 

indicates .1 trid•mtate coordination for [BPz I-and are consistent with 

' r 11.41 .met (: symetrie'" 12.31. For the paraaagnetic coaplex (3) 
Jy • 

!.1rge isotropic shifts were observed as well as a line broadening of 

the signals. In this work we report the synthesis and characterization 

of compounds 131 .ind (4l. The elect:-ocheaical behaviour of the a!:>ove 

r.ompounds I t-4) h.ts been studied by eye! le vo!taaaetry in an aprollc 

aediWll commonly CH CN. 
J 

alt hough for the Re IV( I l complex thf and 

CH
2
Cl

2 
were ;ilso 11sed 

supporting <' 1t'C t ro l yt e•> 

itS ~olvents. Bu NBF or Bu NC!O were the 

' ' ' ' and a Pt wire was eap;oyed .is the working 

electrode. In some c.is,.c; control led potential electrolysis has been 

also perforaed. Further work involving these coapounds ls in progress 

in order lo .,,udy the inf!um1r:r of the IBPz I 
' 

iigand in !he chealcal 

<lnd redox beh.tviour ol thr. Rr. r.enlre dnd .t!!ow 115 <:0111p.tri"onwllh other 

tripodal anionk l:ie.ind,; prrvicu"lY de:ocribed 
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STRUCTURE OF A SECOND CRYSTALLINE FORM OF 

TRIS[HYDRIOOTRIS(PYRAZOL-1-YL)BORATO]YTTERBIUM(lll) 

Angela Domingos, N~ie MarQues and A.Pires de ~atos 

Departamento de Quimica,ICEN, INETI, 2686 Sacav6m 

The molecular structure of the homoleptic complex 

Yb(HBPz3) 3 was determined by Takats et al'. The geometry 

about the eight-coordinate Yb3+ ion was found to be 

approximately bicapped trigonal prismatic, ha~ing one 

bidentate and two tridentate polypyrazclylborate ligands. 

In the course of our research work on the chemistry of 

polypyrazolylborate complexes of Ln(II) and during the 

~ry~tallisation process of Yb(H8Pz3)2.DME we have isolated 

a second crystalline form of Yb(H8Pz3)3. Here we report the 

crystal structure of this second form. Crystals are 

orthorhombic,space group P2 12121 with unit cell parameters 

a=t3.740(t),b=t4.446(1},c=t7.286(2)A ,V=3431(t)A3 and Z=4. 

The structure was solved by Patterson and Fourier met.hods 

and refined by ful 1-mat.nx least.-sQuares to a final R of 

0.038 and Rw=0.042 ( 3695 reflect.ions with F>3a(F)). The 

coordination geometry found is also bicapped trigonal 

prismatic but. a different packing is observed in the new 

unit cell. 

References 
1- M.V.R. Stainer and J. Takata, Inorg.Chem.,1982,21,4050 

2- G.M.Sheldrick, SHELX Crystallographic Program,Univers1t.y 

of Cambridge, U.K.,1976 
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~ANll.M<IV>-UGAf'l.l BCHl DISSOCIATICJll ENTHALPIES 

H. P. C. Caapello. J. P. Leal. N. Marques. I. Santos. H. Silva 

Dep. de Quiaica, ICEN-INETI. 2686 Sacave• CODEX. Portugal 

e J. A. Hartinho Simoes 

Dep. de Quiaica, Fae. de Ciencias. Univ. de Lisboa. 1900 Li~boa. 

Portugal e ITQB. Apartado 127. 2780 Oeiras Portugal 

The theraocneaistry of lanthanide and actinide coaplexes is a field of 

considerable interest. as reflected by a nu11ber of pub I icat ions over 

the last decade. The results of reaction-solution calori11etry of 

reaction I enable to calculate the U--OCHe
2

CH
2

ClOIHe bond dissociation 

enthalpy. 

U[HB(J.S-He
2

PzJ
3

JCI
3

lslnl + HOCMe
2

CH
2
Cl=OIHelslnl 

---> U[HB( J. S-He
2
Pzl 

3
Jc1

2 
[OCHe

2
CH

2
Cl =OlHr. I ( s In l 111 

The equilibrium 2. on the other hand. was studied at variou~ 

te11peratures and led le. a van' t Hoff plot from which the ll-thf bond 

dissociation enthalpy. t.Hr ( 2). was calculated. 

U[HB(J,5-He
2

PzJ
3

Jci
3
.thf(slnl;:::::: 

~ U[HBlJ.S-He
2

PzJ
3

JC1
3
!slnl + thf!slnl Ill 

From the two previous results it was possible to coni:lu,Jr. !h.<! in :hr. 

OCHe
2

CH
2

COHe I igand the sei:ond o:dgen at.om for11s a d.)n,1! ir.g borid ro !h1• 

uranium center. 

Some preiimin.try rr,;1:itr. on <>!her pply;>yr.tznlylhor • .r,. romple)(e~, .tre 

also presented, .-omp.tred with Ii tr.r.t!urr. d.1t.i .tnd 11'.;!'d lo dir.ru'.;,, rhe 

transferability of bonn .,nth.ilpi•·r.. 
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LAICMIJIOP 14, Thu. 16 

l'.\TERACTIO:\ BETWEEN POLYALCOHOLS AND 
llETF.ROPOLYTl:NSTATF.S OF KEGGIN TYPE 

M Cnstma N Trmao. Ana M. V. S. V. Cav?leiro and Julio D. Pedrosa de 
J~us 

lkpartmcnt of Chcn11stry. l Jni\·ersity of Aveiro 
.~800 A\ciro. Portugal 

I ktcn,poly1ungstates arc known to be photosensitive in the presence of 
orgamc solwnts (I). These comprmnds can be very useful as photccatalysts 
m o\idat1on of organic compounds (2). 

In tllis \\Ork \\e studied several heteropolytungstic acids of the Keggin type 
and some of their salts. ha\'ing P. Si. B and Co as heteroatoms. We also 
studied sc\eral analogous lacunary compounds - (XW11039Jn- - and 
lacuna~ substlluted - (XW 11 ML<l39Jm-. 

The mteractmn between these compounds and several polyalcohols, with 
chains \arymg from C2 to C6. was studied mainly by i.r. spectroscopy. 

1"11..! type of mteractmn obser\'ed in each case will be discussed and 
compared \\Ith NMR results 

( 11 I·. Papacon~tantinou. < ·11,•m. So,·. u,., ... 1989. 18. 
121 WP (iritlith. Imm \/C'f 01em. 1991. 16. 548 

This v.nrk v.as financed hy the project PMCT'CiCEN195.'90 
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LAICM1312P 15, lbu. 16 
SPECTROSCOPIC CHARACTERIZATION OF A NICKEL(!) 

COMPLEX WITH A N20S ASYMMETRIC LIGAND 

Baltazor de Castro, Eul61io Pereiro and Ligia Gomes 

Departamento de Quimico, Foculdode de Ciencios, 4000 Porto, Portugal 

In the lost few years several studies with nickel(!) complexes hove been 

performed to rationalize the factors that coritribute to stabilize this unu­

sual oxidation state for nickel. We report on tPR study of a nickel(I) 

complex with o N
2
0S coordination spr1ere. obtained either by chemical 

or by electrochemical reduction of the parent nickel(ll) complex. 

CNi(f-solsalpd)J was prepared by template Schiff condensation of the 

appropriate nicke~(ll) compiexes. 1 The compound was studied by 1H 

NMR and UV-'.';< and tr.e results indicate a square-planar geometry for 

the com~lex. Cyclic voltammogroms ob-

~I toined in (CHJ)2S0/0 lMTBAP reveal a re--,'\. /'-0 vers1b~(? reduction process with El.'2 = -l.4V /'\ 0 vsAg/AgCl(lM.NaCI) 
I) '> 

The n1ckel(ll) complex was reduced. in 

(CH);.SO. by constant potential elec-
(Ni(t-sotsolpd)J 

trolys1s and by using No/Hg. EPR spectra 

of reduced fro1en solutior,s ore rhombic. with g 1 = 2.272. g1 = 2.095 and 

g
3 

= 2.063. typical of o n1ckel(I) oxidation state with o (d,t. /) 1 ground 

state. The cleclron1c spectra of electrochemically reduced solutions 

show. in addition to tho nickel(ll) bond~. a new bond :it 720 nm os.~ignoble 

too d - d trons1t1on of the nickclfl) complex 

1 Elder.RC Au5t J 01cm 1978.31.35 

Acknowledgments: E P and L G rhank JNICT ( t isboa) for fellowship5. 
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IAICMl313P 16, Thu. 16 
SYNTHESIS AND CHARAC'!ERIZATION OF COPPER(ll) 

COMPLEXES WITH TETRADENTATE N20S LIGANDS 

Baltazar de Castro and~ Pereira 

Departamento de Quimica, Faculdade de Ciencias, 4000 Porto, Portugal 

Recognition that in the active site of type I blue copper p~oteins the 

metal :on exists in o highly disto11ed environment with o mixed donor 

coordination sphere. hos spurred great interest in the synthesis of models 

for these centers that could mimic their unusual spectroscopic behavior. 

In the present work we describe the synthesis of copper(ll) complexes 

with tetrodentote ligands that provide o N:>OS coordination sphere. 

Q /\ Ot1 q:/\ 
:-;H :-.;-0 :-;11 :-.; 

-=s 110 0 R -· 
~- . 

SCH, SOI, 

H .cdMeRsolen H_.cdMenapen 

Schematic drawing of the ligands used in this work 

Electronic spectra of the complexes. obtained in Nuj0I mulls and in 

N.N-dimethy!formomide solutions show one brood band centered at 

14.5 kK (r = 100 - 200 M 1cm 1). typical ot square· planar copper(ll) com­

ple!Ces. followed by several very intense absorption bonds at higher ener· 

gies. Frozen solution [PR spectra in N.N dimethytformomide indicate a 

rnomb1c environment around the copper(ll) ion. with g1 > ( g,. gv) and 

show hyperfine coupling duP- to the copper and to two nitrogen nucleus. 

Acknowledgment: f: P thanks Jl'JICT ( l isboa) for a fellowship. 
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LAICMl314P 17, 1bu. 16 

ELECTROCATALYTIC REDUCTION OF METHYL IODIDE 
IN THE PRESENCE OF Nl(I) SCHIFF BASES COMPLEXES 

Baltazor de Castro, Cristino Freire and Fernando Azevedo 

Deportamento de Quimi<:o, Foculclade de Ciencias, 4000 Porto, Portugal 

Complexes of nickel(!) hove been shown to act as effective catalysts in 

the electrochemical reduction of alkyl halides. and this finding hos 

spurred considerable interest in the study of the catalytic process. Here 

we report the catalytic efficiency towards methyl iodide reduction of 

several electro;::hemicol!y generated Ni(I) complexes with pseudo­

mocrocyclic tetradentote ligands with a N_,02 coordination sphere. 

Cyclic vol1orr .. nograms were run for (a) pure solutions of the nickel(ll) 

complexes (Nill. (where l = so!en. so/pd. solbd and salhd) 2.0xlQ·3 Min 

DMSO/TBAP 0.1 Mand (b) for similar solutions to which methyl iodide was 

added stepv.1ise so that its concentration ranged from 2x10 2 to lxlO' M 

In the ab~ence of substrate. cyclic voltommogroms of Ni(ll) complexes 

show a single reversible one-electron reduction ( E. , range from -1.40 to 

-165 V. i_n the order so!pd, sotbd. so/en and solhd ). Upon addition of 

rr.ethy! iodide. trie cyclic vcltommograms reveal that reactions of Ni(I) 

complexes with the electrophile ore fast. and the observed substantial 

increase in cathodic peok current suggests that the chemical process 

regenerate~ the olcctrooctive r1ickel(ll) complexes. The results show that 

the catalytic cffic1oncy depends on the half-wove potenti::il of the redox 

catalyst. nickel complexes with the most negative half-wove potential 

show the r1ighest cataiytic activity toward CH
3
1 reduction. 

Acknowledgments This wo~~ was partially supported by JNICT. contract 

No PBIC/C/Cf N.' 1188/Q? (Cf) f /\ thonks Jt'-JICf for a follow5h1p 
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LAICM131SP 18, Thu. 16 

INTERACTION OF SQUARE-PLANAR N4 NICKi:L (I) COMPLEXES 

WITH AXIAL P-DONOR LIGANDS 

Baltazor de Castro, Cristino Freire and M6rio Volente 

Deportomento de Quimico, Foculdode de Ciencios, 4000 Porto, Portugal 

The possibility of Ni(I) macrocyclic complexes to mimic the behavior of 

the active centers of nickel enzymes hos spurred enormous interest in 

these complexes. Our work with nickel in low oxidation stor~s led <.JS to 

study. mainly by electron pararnagnetic resonance (EPR). the axial inter­

actions of several phosphorous donor ligands with the Ni(!) ion in o N4 

square planar environment. 

The Ni(I) complex was generated by reduction of (Ni(bpphen)J in DMF 

with No(Hg). The phosphorous oducts were mode by addition of the 

(Ni(bpphen)) 

relevant P-donor in large excess to o solu­

tion of freshly generated Ni(I) complex. 

EPR data suggest that oil ligands do co-

ordinate to the initial Ni(I) species. eiccept 

for Pto-MePh)3 . probably because of 

steric requirements of this bulky 

phosphine. Frozen solution EPR spectra 

show. for all Ni(I) species. aiciol symmetry. 

and hiperfine splitrings in the g.region (a= 0.09 mT) due to coupling of 

the unpaired electron with the four equivalent nitrogens of the equato­

rial plane. thus suggesting a (d,) 1 ground state for nickel. Axial coordi·· 

nation of P ligands results in a shift of g to lower fields: the strongest 1t 

acid cause the largest shift. 

Acknowledgments: MV thanks JNICT for a fellowship. 
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LAICM1316P 19. Thu. 16 

EPR CHARACTERIZATION OF Ni(lll) COMPLEXES WITH N302 

SCHIFF BASE LIGANDS DERIVED FROM NAPHTHALDEHYDE 

Baltazar de Castro, Cristina Freire and Paula Gomes 

Departament-:> de Quimica, Faculdade de Ciencias, 4000 Porto, Poffugol 

Stabilization of d' nickel(lll) centres by mixed donors pseudomocrocyclic 

ligands hos been the subject of much interest in recent years . This work 

presents o study by electron paramagnetic resonance ( EPR ) of nickel 

(Ill) complexes with N/:J, Schiff base llgonds derived from nophth­

oldehyde. obtained by iodine oxidation of the corresponding Ni(ll) com­

plexes. in the solvents: methanol. ocetonitrile ( ACN ). N.N'-dimethyl­

formomide ( DMF ). dimethylsulfoxide ( DMSO) and pyridine ( py ). 

Contrasting with oxidized solutions of (Ni(nopdien)J in py that ore EPR 

silent. oxidized solutions of this complex in the other solvents exhibit EPR 

signals. In methorol and ACN the oxidation originates predornino!'"ltly 

radicolor species. but in DMF and DMSO the EPR spectra clearly indicate 

the presence in solution of hexacoord1note Ni(lll) species with axial elon­

gation. These spectra do not exhibit hyperfine structure. thus suggesting 

that the nitrogen atom of the diimine bridge is not coordinated to nickel. 

Oxidized solutions of (Ni(noptrien)J and (Ni(napMctrien)J exhibit EPR 

spectra in all the solvents used. They sho.v higher rhombicity !hon the 

other complexes and hypmfine s1ructure in the high field region: one 

triplet in oxygen coordiroting solvents. and one non-resolved multiplet 

with five bonds in ACN These results suggc:;t thnt the bridge nitrogen 

atom is bound to nickel and that the complexes should be formulated as 

(Ni(noptrien)•SJ· and (Ni(nopMctricn)•SJ· Oxidized solutions of these 

complexes in py reveal EPR spectro with quite different g features and 

thus imply that significant stru::tural rcorrangerncnts induced by pyridine 

coordination must hove taken place. 
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LAICM1324P 10, Thu. 16 

ACET AZOLAMIDE INTERACTION IN Cu(ll), Zn(ll) AND Co(!I) MODEL 

COMPLEXES OF THE CARBONIC ANHYDRASE ENZYME. 

Alzuet G and Casella L 
Oipartimento di Chim1ca Generale Universita di Pavia ITALY 
Casanova J. and Borras J. 
Departamento de Quim1ca lnorganica U11iversidad de Valencia. SPAIN. 

Carbonic Anhydrase (CA) 1s the enzyme that catalyzes the biological 

1nterconvers1on between CO" and HC03 • The Zn ion at the active site of the 

enzyme is bound to three imidazole groups and an apical water molecule with 

an approxnr :1tely tetrahedral geometry . 

Unsubstituted sulfonamides are strong inhibitors of this enzyme, among 

them. the Acetazolamide(H"acm) is the most prominent one. Although the 

ligation of the Zn(ll) ion in the enzyme active center has been modeled by 

triamine ligands [1). few models of H2acm metal complexes have been reported 

[2) 

We have initiated a systematic investigation of the binding of 

acetazolam1de to Cu(ll). Co(ll) and Zn(ll) with ligands which can be considered 

as m1m1cs of the CA active site We have selected the diethylentriamine (dien). 

d1propylenetnamine( dpt) and T ris[2-( 1-methyl-2' -

benz1m1dazoyl)ethyl]rntromethane (trisbim) as model ligands. 

In this paper. the interaction of acetazolamide is described in basis on a 

solution UV-vis study of M(ll)-acetazolam1de-model ligand systems [M=Cu(ll), 

Co(ll) and Zn(ll)) From both UV and vis spectra the coordination of 

acetazolam1de 1s deduced to take place only 1n a deprotonated form of the 

sulfonamide 

1 · Kimura E and Ko1ke T . Comments. lnorg Chem 1991. 11. 285 

2 ·Ferrer S. Jimenez A and Borras J. lnorg Chim Acta 1987. 129. 103 
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LAICMlllSP 21, n. •. 16 

CRYSTAL STRUCTURE AND PROPERTIES OF Cu(Hstz)J(EtOH)Cl2 

Casanova J_ Alzuet G. and Borras J 
Departamento de Quimica lnorganica. Universidad de Valencia. SPAIN_ 

Garcia-Granda $_ and Diaz R 
Departamento de Quimica Fisica y Analitiva Universidad de Oviedo. SPAIN_ 

Interest on tho:: sulfanilamide derivatives arises primarily from their 

antibacterial activity, which 1s due to the competitive antagonism cl PABA(p­

amino benzoic acid) and the sulfanilamide_ Among them, the sulfathiazole, 4-

amino-N-2-thiazolylbencenosulfonamide (Hstz) is one of the most used. Apart 

from their farmacological interest, the chemical import~1;r..e of the sulfathiazole 

is related to their versatile coordination behaviour (1, 2). 

Here, we report the synthesis, crystal structure and properties of the 

Cu( sulfathtazole )2(Et0H)Cl2 complex. 

The Cu(ll) ion is five coordinated being the geometry of the compound 

intermediate between square pyramidal and trigonal bypiramidal (figure)_ 

The comparison of the crystal structure with those of the related 

compounds reveals interesting aspects such as the different grade of the 

distorsion from the two five regular geometries 
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LAICMl.ll61' ll, Tlw. 16 

EPR SINGLE CRYSTAL OF Cu(sutfathiazote)2(MeOH)Cl2. 

Casanova J Ferrer S Alzuet G and Borras J 
Departamento de Quirruca lnorganica Umversidad de Valenoa SPAIN 

Gattesch1 D and DaVld L 
Lab Chimica lno;ganica. Universila di Firenze ITALY 

As a part of our work on the coordination behaviour of sulfath1azole 

ligand (Hstz) we have described the crystal structure of Cu(Hstz)2(Me0H)Cl2 
complex (1) The Cu(ll) ion is surrounding by two N amino atoms from the Hstz 

ligand. M'O chloride anions and the oxygen atom from the methanol molecule. 

The geometry of the compound. inte:rmed1ate between square pyramidal and 

trigonal bypiram1dal. makes the study of the electronic propert1.?c; of the 

compound of interest 
In the present communication the single EPR spec!rum is studied and 

related with the crystal structure 

The compound presents a rhombic EPR spectrum with the following g 

values: g1= 2 25. g2= 2 09 and g3= 2 03 The corresponding principal 

directions are shown 1n figure. g1 is roughly parallel to the Cu-0 direction. 

while g3 is w1th1n error parallel to the Cu-N bond directions The R value 

[R=g2-g
1
/g3-g2 ) indicates. in agreement with the crystal structure. a strong 

d1storsion from the two five regular geometries (square pyramidal and trygonal 

bypiramidal) (2) 

N 

N 

u <::::::::: CI 
Cl 

1 • Casanova J . Altuf'I G . Borras J . Amigo J M a;id Dcbacrdcmackr.r T . Zc1t f111 

Kn~tall . on press 

2 · Halhaway B J and Bolhng D E . Coord Chem Rev 1970. 5. 143 
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LAICMl327P ll, na. 16 

HALOCUPRATES(D) OF THE TRIAMTERINIUll, A DIPROTONATED 

PTERIDINE DERIVATIVE CRYSTAL STRUCTURE OF 
(TRIAMTERINIUM)2CuCL4 . 

Alzuet G • MartJn A and Borras J 
Dpeo. Q lnofgancca. Fae. Farmaoa. Universidad de Valencia (Spain) 

Garcia-Grar.da S and Diaz R 
Dplo Q Fisiea y Analitica. Fae. Ouimica. Universidad de OviedO (Spain) 

Natural ptendme derivatives such as fclic and biopterin are important 

cofactors in biological redox reactions. Pteridines are fused-ring nitrogen 

heterocyclic compounds that function as cofactors for enzymes involved in 

hydroxylation and methyl transfer ~ as redox mediators. Between the 

ptendine derivatives we have chosen the triamterene. Triamterene (2.4.7 

triam1no 6 o-tolylpteridine) 1s a potassium retaining diuretic drug [ 1]. 

The structure of the [H2 triam)[CuC14) complex (Figure) consists of one 

independent H2triam2• cation and one CuC1..2· anion. In the anion. there is a 

significant deviation from both of the two ideal geometries. square planar and 

tetrahedral. since the Cl-Cu.Cl angles around the metal atom are 

143 71(5). 95.91(5). 98.42(5). 93.37(5). 100.10(6) and 133.83°(5). 

With respect to the cation nature, the first aspect to be noted is that the 

protonation takes place in the endociclyc nitrogen N(3) and N(8) .:Jtoms. 

. 
Hl1 

1 - Blakley R L and Cocco L . B1ochem1stry. 1985. 24. 4702 
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l.AICMllllP 24, n... I' 

COORDINATION BEHAVIOUR OF SULFATHIAZOLE: CRYSTAL 

STRUCTURE OF Cu(stzKpy),CI. 

Casanova J• Alzuet G. • Bomis. J. • Garcia-Granda S b Sanau M. • and Latorre J•. 
10epaftamento de Quimica lnorgiinica. Universidad de Valenciz. SPAIN. 
~amenlo de Ouimica Fisica y Analilica. Unive1sidad de Oviedo. SPAIN. 

The synthetic and structural studies of sulfathiazole metal complexes are 

receiving significant attention due to the different complexing behaviour of 

such ligand and consequently different coordination possibilities with the metal. 

In fact . the only crystal structures of sulfathiazole complexes. recently 

described by us, show a large variety of coordination modes (1,2). While in the 

Zn(stz)i H
2
0 complex the sulfathiazole acts as a bidentate ligand interacting 

through the Namino and Nthiazole atoms, in the Cu(HstzMMeOH)Cl2 compound 

the sulfathiazole acts as monodentate ligand, being its donor atom the amino 

nitrogen. 

In this study we describe the crystal structure of Cu(stz)(py)3CI complex. 

The sulfathiazole, acting as monodentate ligand, binds the metal ion through 

the Nthiazole atom (figure) The coordi11ation geometry can be better described 

as square pyramidal( t=0.19) The electronic properties of the compound are 

related to those of the other Cu(ll) sulfathiazole complexes whose geometry 

tend rather towards tngonai bypiram1dal 
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IAICMl329P ?5. n.. . • , 
llBTAL COllPLBDS OF SULFACETAIUDE 

F. Blasco, R. Ortiz, L. Perella and J. Borras 
Depart:aaent:o de Q-Jtmica lnorganica. l"::i1:ersidad de Valencia. SPAI~ 

Many drugs possess modified pl.:-naacological and 

toxicological properties whe:1 administered in the form of 

metal complexes. Sulfonamides and their different substituted 

derivatives are exte~sively used in me~icine for their 

antibacterial properties. The sul f acetamide (N-[4-

(aminofenil)sulfonil)acetamide, Hsac!:!) is usually used for 

ophthalmic and topical applications. 1·he drugs "SULFACET-R", 

"METIMYD OPHTALMIC", etc. contain Hsacm and it~- sodium salt 

( 1) • 

We have initiated a study of the complex formation 

between Hsacm and metal ions. In this way, we have determined 

the crystal structure of the Cu(Hsacm) 1 (N0 1 ) 1 (2), where the 

copper (II) ion has a tetragonal octahedral coordination of 

two nitrogen and four oxygen atoms. The two nitrogen atoms are 

from the sulfacetamide molecules, two oxygen ato~s are from 

monodentate nitrate anions, and the other two frorn acetamide 

moiety. The sulfacetamide acts as a bridging ligand between 

two copper ions through the N ..... n~ and the 0 •. -.,...., .. 1 ••• 

We have obtained several complexes of Hsacm and co·" and 

Cu1 ' ions. We have characterized these com~lexes and we are 

testing their antibacterial properties. 

(1) Physicians· desk reference. 431h eel 1989. 882.1513.1939 
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LAICM13JOP 2', n.. .• , 
CRYSTAL STRUCTURE OF (Cd2 (CX).(DKS0) 2 ].2Bz0 COllPLEX; 

BCX:l-ETllYL-1,4-DIBTDRC-4-0XO(l,3)DIOXOL0(4,59) CillBOLIME-3-

CJUUK>XYLIC ACID. 

M.Rui7.•. R.Ortiz•. L.Perello·. S.Garcia-Granda" and M.R.Dieoz•. 

"Depanamento de Ouimica lnorganica. UnNersidacl de Valencia. SPAIN. "'Departamermde Ouirr ica 

Fisic.. y ~ UrWersidad de Oviedo. SPAIN. 

In the past years we have been >.nvestigatinc;r the 
coordination chemistry of cinoxacin (HCx) with transition 

metal ions in an attempt to examine its mode of bindinc;r in the 

solid state. In all the co•pounds synthesized, the 

cinoxacinate ions act as bidentate chelate ligand through one 

carboxylate oxygen atom and the exocyclic carbonyl oxygen 

atom(l,2). The complex described here is the first compound 

in which cinoxacin acts as bridginc;r ligand. An ORTEP drawing 
of the complex is displayed in the Figure. Crystals of 

compound contain dimeric (Cd(CX)z(DMSO) ) 2 molecules. Each 

dimeric unit has crystallographic 1 sym11etry, with the 

inversion center lying on the midpoint of the Cd .•• Cd 

interaction. Each dimer contains cadmiu• atoms bridged by two 

oxygens from two symmetry-related carboxylate groups (0(1'), 

O(l'A)) generating planar Cd202 rings. The metal environment 

is for11ed by three o....... two on•• and one ~ atoms. 

1) ChuM C. Mulloz M.C. Pere116 L. Ottiz R. Atriorlua MJ. Via J .. Urtiaga K. Amig6 J.M. and 

Ochando LE .. 1991.42 133. J. ot lnorg.Biochem 
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1.AICMllJIP 27, 'l1llL ., 

COKPLEX FOJOO.TIOB EQUILIBRIA BETIJEEIJ TJIE CIWOXACIB, AB 

AllTIXICROBIAL AGEJIT 1 AJID Co (II), Bi (II) UD ID (II) IB AQUEOUS 

SOLUTIOB. 

H.Ruiz, C.Rodrigo, L.Perello and R.Ortiz. 

Oepaitarnenro de Ouimeca lnorg;inica. Universidad de Val<!ncia. SPAIN 

The antibacterial activity of 4-quinolone compounds, such 

as Cinoxacin (HCx = l-ethyl-1, 4-dihydro-4-oxo( 1, 3) dio:itolo ( 4, 5-

g) cinnol ine-3-carboxyl ic acid), is apparently due to the 

inhibition of DNA synthesis. Actually, it seems that chelation 

cf certain metal ions through the carbonyl and carboxyl groups 

of these molecules and the binding of the resulting complex 

to DNA (with some base specificity), may be essential 

prerequisites for their antibacterial activity. In order to 

enhance the knowledge of the behavio.ir of Cinoxacin as 

cooplexing agent in biological systems, in the present 

coounicaticn we study the complex formation bet~e~n Co(II), 

Ni(II} and Zn(II) and Cinoxacin in aqueous solution (NaCl 

O. lM) at J7"C. The stability constants were refined by the 

method of rigorous least-squares using the col!lputer program 

SUi>ERQUAD (1). 

see~ies l 

HCx 4. 4 50 ( l) 

(H1Cx]" 6.46(2) 

Co. Nr· 'a1· 
(HHCx);. 8.40(3) 7.3(1) 

(MHCx1 )" 11.95(1) 11.22(3) 

[HH.CX: ~ _.. 14.98(9) 15.72(8) 

HHCx, 15.71(2) 14.72(5) 15.2(1) 

[HH_.Cx,j· 21.16i5) 19.60(5) 19.57(7) 

[ HCx]" 4. 07: 3) J.248(8) 

HCx 7.19(1) 7.278(7) 10.62(7) 

(Hex. J 10.46(5) 14.42(5) 

II Gans P Sabal1no A and Vacca A. 1985 I 1% J ChPm Soc Dallon Trans 
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LAICM1345P 21, Tbu. 16 

1-(2-CARBAMYLETHYL}BENZIMIDAZOLE NICKEL(II) 

COMPLEXES WITH UNUSUAL MAGNETIC BEHAVIOUR 

G Y 0. W $;i·.-;;. :-~. ~ ... 

In the co-..::-s.;, ... ·-.·-"' . ...... _ ...... ..... --···:- Lis a 1-(2· 

di f fet·e:--.t :i.:-: i a! : : n~. :-" :·: · ~=-- ~ ~-"": :- i : :r ""' - :;o..:;. ·.-:.- r.a'.'e obtained 

three C::)~r~·.;:;.~L. ·.-:: .. :'-

temper ar '.::-;o. 

frorr. 2. ~~ ".:: 

of ni("kt?l -•: .... :: r --i r .,...:_. 

electrc:r~1·· •· : -· : . , ·:: !·- ·:···1: r he 

: . ~· 

The ~r.h·; !! :":: :- : 
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LAICMl353P 29, Thu. 16 
PREPARATIOtt, CRYSTAL STRUCTURE AND SPECTRAL 

BEHAVIOUR OF Cd(S2PPh2)2· 

Casas, .; . s.; Castellano, 

Sanchez, A.; sordo, J.; 

Schpector, J.*. 

E.E.*; Garc1a-Tasende M.S.; 

Vazquez-Lopez, E.; Zuckerman-

Oepartamento de Quimica Inorganica, Universid~d de Santiago 

de Coopostela, Espana. *Inst. de Fis. e Quim. de Sao 

Carlos, USP, CEP13560, Sao Carlos, SP Brazil. 

Monocrystals of the title compound suitables for X-ray 

diffraction studies were grown by recrystallation in OMSO 

of the product obtained reacting an ethanolic solution of 

a~~onium diphenyldithiophosphate (2.6 mmol) with a 

solution of Cd(Cl04 ) 2 .6H2o (l.J mmol) in the same solvent. 

Cd(S2PPh2 )2 is triclinic, space group Pi, a=9.2/J(l), 

b=l0.426(1), c=l3.845(3) A , i'.J=l03.16(:) 0
, U=l248.J(7) J.3 , 

Z=2, De= 1.625 g cm- 3 , µ(M0 Kcr)= lJ.JO mm- 1 , R= 0.036 y 

Rw= O.O·H The structure consists of dimers. The dimeric 

arrangement contains t«:o chelated and two bridge ligands, 

reaching the two cadmium atoms a distorted tetrahedral 

coordination.The two monomers are related to each other by 

a c2 symr.ietry axis. Structural, IR, 31 P and ll 3cd n.m.r. 

data of the compound are compared wit:h those for other 

cadr.iiur.i (II) dithiophosphinates. 
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COORDINATION AND REACTIVITY OF N-(l-AMINOETIIYL)-2-

{[(PYRIDINE-2-YL)l\IETIIYL)TIIIO}ACET AMIDE 

R. Carballo, A. Castiiieiras, Ma C. GQmez 

Depanamrnro de Quimica Inorgtinica, UnfrersidaJ de Santiago de Composreln, 15706 

Santiago de Composrela, Spain. 

In recent years, the study of metal complexes containing flexible tetradentate ligands 

has been an area of active interest. Investigations have involved evaluation of factors 

governing the overall geometry of the complexes, their reactions, and the 

stereochemistry of the reaction products. 

We have now investigated the 

preparation of Cu(ll) complexes which 

contain N·(2-aminoerhy/J-2-{/(pyridiM-

2-y/)methyl/thio}acetamide (egpy), a 

,,,,, 
linear tetradentate ligand having an NSNN donor atom set. Elemental analysis and 

spectroscopic techniques were used to characterize the complexes. 

"" ~ . •• 
• 

,, . 

In addition, we have found that 

irradiation wilh visible light at room 

temperalure induces the reaction of CO, 

wilh the copper(ll) complexes of egpy, 

)·iclding coppu(l/)-bis(pyridine-2-

carbo.rilare) (see Fig.) which was 

studied by single-crystal X-ray 

diffraction techniques to unequivocably 

establish il~ struclure. 

Funher studies on rhese and related reactions are in progress. 

This work was financed by the projecl PB91-0787 Clf rhe DGICYT. 
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\IETAI. 10!\S l!'i DE\IOSPO!'iGIAE 01-· THE 
NORTH A TL\,TIC 

Determinations of metal content in sponges are scarce{1). Preliminary assays 

with Oemospongiae of the portuguese coast revelead that these spor.ges 

possess a wide variety of metals (2). 

Geodia cydonia and a Stellettidae were collected in Atlantic Ocean (J70N_9o W) 

500 m deep. In the laboratory they were carefully washed with -synthetic se.1 

water" and freeze dried.Determinations of metal elements were done by EDXRF 

spectroscopy znd by flame and graphite furnace absorption spectroscopy 

Metal concentrations are very simila, 1n both species but lower than in sponges 

from the intertidal zone of the portuguese co3st.Vanadium .which has tieen 

found to be present in the active site of haloperox1dases 1n Algae. Lichen an<l 

some Fungi • if present in these sponges- is below the limits of detection 

The physiological role of these metals is being currently investigated since 

sponges. being the most primitive Metazoa. possess some unusual 

halometabolites that may be promoted through some metal enzyme5 

(1)· AP V1nogradov 1953. TM elementary chem1cai compas1t10n of manne 

organisms.Sears FoundatlOn New Haven. Conneticut 

(21 · F Arauio.M T Lopes. A Cruz.MC Vaz. M S1moe!> Almeida. M Humanes .J J Fraus10 

da Sliva. VI lh lnternatiooal Conference on 0101norqarnc Chemistry San Diano. 1993 
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COMPLEXES 

SYNTHESIS AllD STUDY OF INSULIN MIMICKING VANADIUM 

Marise Almeida, Luis M. s. Loura, J. J. R. 

Frausto da Silva, J. Armando L. da S.1...:.va and M. 

Candida T. A. Vaz 
Centro de Quimica Estrutural, Instituto Superior 

Tecnico Av. Rovisco Pais 1, 1096 Lisboa, Portugal 

Vanadate salts and several oxovanadium(IV) complexes have 

been found to reduce the concentration of glucose in the 

blood of laboratory animals {rats), thus mimicking the 

action of insulin. The use of such compounds in the 

therapy of diabetes melitus is of interest, but one 

drawback is that they are poorly absorved in the gut and 

the amounts used can be toxic. Since vo2
• is similar in 

some respects, to cu2
• and Fe1

•, it is to expected that 

ligands which are potent iron chelators are also good 

vanadyl chelators. The purpose of this work is to obtain 

less toxic and more easily absorbed complexes of vo2
• 

which can mim~c the action of insulin. With this 

objective, several l-alkyl-3-hidroxy-2-methylpyridin-4-

-one compounds, e. g. ( 1-H, l-CH
3

, l-C
2
H

5 
and long chain 

alkyls), which are good iron chelators, were synthesised 

and tested as complexing agents for the vanadyl ion in 

aqueous solution. It was found that the overall stability 

constant of the 2:1 complex of vo2
• of, e. g. 1-methyl 

derivative ( 18. 9) is higher than that of tha cu
2
·complex 

( 16. 6) and much higher than that of the Ni 
2

• complex 

(12.1). The overall stability constant of the 3:1 Fe
1

" 

complex, determined for the 1-ethyl derivative by other 

authors, is even higher (36.9). The 3:1 vanadium complex 

was not yet detected in aqueous solution but, in methanol, 

EPR spectra provide evidence for the poss\ble formation of 

three different species, one possibly being a nacked V(IV) 

complex. 
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HALOPEROXIDASES FROM THE ALGAE 

Ascophyllum nodosum 

G. Almeida I, M.Almeidal, M.Humanes I, A.R.Linol, R.Melu I, I.Moura 2, 
J.Armando Silva 3, JJ.R.FraUsto da Silva 3 

I- Faculdade de CiCncias de Lisboa. Edifacio Cl. Campo Grande. 1700 Lisboa. Portugal 
2- Ceniro de Estudos de Tecnologia QuUllica e BioquUllica. Quinia Grande. Ociras. Portugal 
3- lnstituto SuperiorT.Xnico. Av. Rovisco Pais I. 1096 Lisboa Codex. Portugal 

The discovery of haloperoxidases containing vanadium in Fungi, Lichens 

and Algae is one of the most recent developments of the biological chemistry of this 

element (1). 

The aim of our work is to improve the methods 'lf extraction and purification 

of this enzyme and to compare the properties of haloperoxidases associated with 

different algae. AscC1phyflum nodosum (Fucaceae;Phaeophyta) is the most 

extensively studied organism from this point of view. The specimens for the present 

study were collected in the north coast of Portugal (Viana do Castelo) which 

corresponds, probably, to the meridional limit of the habitat of this species. A 

particular morphology has been describeci for this location under the name 

A.nodos.im var. lusitanica. 

Preliminary studies have shown that the extracts of this seaweed have iodo-

peroxidase activity as determined by the iodide test [2). A. nodosum specimens 

collected in northern Atlantic exhibit bromo-peroxidase activity. which as not yet 

been detected in the portuguese specimens. Purification and characterization of this 

enzyme is on progress to ascertain whether the haloperoxidase are identical or 

depend specifically on the variety. 

I• R Wr1et. J W P M Vait1 SGIMpldel. E GM VollenbtOllk. EUROBIC I. ~caslle upon· Tyne.1992 

2• H Vlllllf. I( W CllomboUa. A G<a-. lol.11.tM. 1983. 211. 331 
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NON COVALENT INTERACTION IN 
CYCLODEXTRIN-DYE-BIOLOGICALL Y 
NITROGEN BASES. 

34, 1bu. 16 

THE SYSTEM 
ACTIVE 

Diaz 0. Yatsimirsky AK. Escobar-llanos C •. Bemad-Bemad M.J.• and 
Gracia-Mora J 
UNAM. Facultad de Quimica. Mexico O.F. CP 04510. Mexico. 
*universidad Complutense de Madrid. Facultad de Farmacia. Madrid 28040. 
Espana. 
In 1991. T Monta1 have established the relationship between structure and 
anti-HVI activity in the series of 50 cyclodextrine (CD) derivatives including 
polysulfated and hydrophdbically substituted Later D.B. Weiner et al2 noted 
that several polysulfated CD's manifested significant anti-HN effects practically 
without side effects. To this moment the mechanism of the action of sulfated 
CD's is not clearly determined 
It is known that CD's have the ability to form inclusion complexes with different 
molecules. However. there is no information about the inclusion complexes of 
dodecasulfated CD. as well as other sulfo CO derivatives. 

: 1 • ..... ,.~ • .. ~ "ro i "• •• ~ • 

I 
In this communication we report for the first time 
the results of systematic study of interactions of 
dodecasulfated CD with several dyes and 
biologically active nucleosides and nucleic 
bases. 
The figure shows the typical effects of CD on the 
absorption spactrum of a dye. the methylen blue 

--· .. ·-··-·-·-···········---·-·-·- (MB). Similar effects were observed when .. ,., ........ --
nucleosides were added to the solution of MB. 

These spectral changes allow us to calculate the association constants for CD 
and nucleos1de 1nteract1ons with dyes. summarised in the Table below 
Binding constants (mole-1) T=25 °C Evidently sulfated 

Bases Methylen blue 
Adenine 71·3 
.-\dcnosine 87•4 
ldoxuridinc 41 •J -
Histamine . I 

Thvminc • I 

Purine 17 '·'-' 

In the presence o 
P-CD P-CD<Si4:j 
60:!:.., X6±6 
-r5 ~3 1'19:!:5 

J0~·4 5_,_..6 
• I . I 
• I ··1 

j 10.5 ·I 1q4.35 -

CD forms a more 
tight complex with 
cattonic MB than 
neutral p-CD There 
is now indication for 
the inclusion of 
bases into CD's. So 
the most probable 
mechanism of 

sulfated CD anti-HIV effect 1s by its 1nteract1on with some receptors rather than 
with components of nucleic acids 
1Monta. T Kunta. H. Matsumoto. K. Otake. T. Mon. H. Morimoto M. Ueba. 
N.; Kunita. N. J Mee Chem 34 11991). 2301 
2Weiner DB W:lhams WB Weisz PB and Green MI Pathob1ology 60. (4). 
(1992), 206 

157 



LAICM1377P 35, 1bu. 16 
Study of the interaction betl\·ttn senral copper (II) 
complexes of the Casiopeina·s family "·ith D~A. 

Ruiz-Ramirez Lena 1• Pracia-\fora Isabel 1• Moreno-Esparza Rafael 1. Cirigo Claudia 1• 
Tovar Araceli 1 and Gama-Carranca Alejandro! 
!) lJniversidad '.\acional :\utonoma de Mexico 1UNAM). Facultad de Quimica. 
Depanamento de Qu1mica lnorganica y Nuclear Ciudad Universitaria O-t510 D.F. 
MEXICO 
:) Universidad '.'liacional Autonoma de \1exico (l:SAM). lnstituto de lnvestigaciones 
Biomedicas. Depanamenw de Biologia Molecular Ciudad Cniwrsitaria 04510 D F. 
\1EXICO 

The development of a new series of antineoplastic drugs so call Casiopeinas has been 
carried on in our group The synthesis ( I) . the in nm antitumor activitv in murine 
models(:) and the c~1ostatic effect of some of these drugs ha\e been reponed 

Also the mutagenic effect evaluated in /)m.'ioph1la ml!la11o~t1.'itt?r has shown that the 
complexes produces somatic mutations. in eyes and wings The abo\e results implies 
that there is an interaction between the drugs and the D!\A 

In the present work we have performed a serie of experiments with copper complexes 
from three families of Casiopeinas I. II and Ill The interaction with linear and 
supercoiled DNA has been followed bv electrophoresis in agarosa gel The variables are 
drugs concentration and incubation temperature and all experiments have heen done at 
a constam time (JO min) 

The aim of this work is to obtaing a correlation between thr ir.:.:nsuy of the interaction 
drug-DNA with respect to the suhstituiems of the general structural skeleton of the 
r asiopeinas 

Some of the general conclusions can be summarized as that the Casiopeinas with more 
h~·drophobic sustitucnts i'.lteract easily with the linear D'.'li,\ and those \\ith less 
hydrophobic substituents interact easily with the supcrcoiled D'.\:\ 

The equilibrium constant of the more soluble complexes has been determined by 
spectrochemical or potentiometrical methods 

II is important tn mention that the antincoplasti.: activ:t~ shown h~· these drngs has heen 
compared with cis-platinum I:) and thl toxicity 1s 11)\\er 

I Lena R1111 :\ l" S :\ Patent numher ~-107.on~ I 11)1):) 

: Rui1.-Ram1re1 I . Gracia-\ IN a I . ct al Journal of lnorganu.: Biochcn11stry (I I <><JI) 
·U.2.61~ 
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SYNTHESIS AND XPS. IR ANO LAXS ANALYSIS OF U Co(ll) 
1-(0-3-MERCAPT0-2-METHYLPROPIONYL)-L-PROLINE COMPLEX 

0.Atz~.D.DeFilippo,A.Rossi 
Oipartimento di Chimica e Tecnologie lnorganiche e Metallorganiche. Via 
Ospedale 72.1-09124 CAGLIARI, Italy 

R.Caminiti.C.Sadun 
Oipartimento di Chimica. Universita' La Sapienza. Piazzale Aldo Moro 7. 
1-00185 ROMA. Italy 

A. Corrias. 
Oipartimento di Scienze Chimiche, Via Ospedale 72, 1-09124 CAGLIARI. Italy 

A series of 1 :2 metal complexes with title legand (known as Captopril (CAP) 

see figure) and Zn(ll), Co(ll), Cd(ll) and Ni(ll) has been synthesized and 

investigated by means of LAXS ( Large Angle X - ray 

Scattering). IR. XPS and NMR spectroscopies r1 .2). 
Adding perchloric acid to an alkaline solution of the 

1 :2 cobalt complex a 1: 1 dark violet amorphous 

compound is obtained. 
IR spectra show the absence of v(SH) and v(OH) 

bands in 1: 1 complex indicating the loss of the two 

c:iptopril protons after coordination. The separation 
between va(COO) and vs(COO). ~ = 295 cm-1. is 

greater than that found for 1 :2 complex (2). The 
large .1 value appears to indicate a unidentate 

carboxyfate coordination. 

SH 
I 
CH2 
I 

HC-CH3 
·1 
C=O 
I 

O
N 

COOH 

XPS and LAXS analysis of this complex suggest that Cobalt is 

tetracoordinated with a chain structure. CAP is bonded via sulphur and via 
amidic oxygen with a Ceil• ion and by an oxygen of a carboxylate group to 

another Co2• ion. A water molecule completes the coordination sphere. A 

distance of 2.3 A is found for the first neighbours in the complex. 

(1) D. Atzei, D. De Filippo, A. Rossi, A. Lai, G. Saba, R. Bucci, Spectr. Acta. 

48A, No 7, 911 (1992) 

(2) 0. Atzei. A. Corrias. R. Caminiti, C Sadun, R. Bucci, Phosphorus Sulfur, 

proofs No LM466 (1993) 
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POLYNUCLEAR COPPER(ll) DIMETHYLGLYOXIMATO COMPLEXES 

J. fau,1 R. Ruiz,1 M. Jalve,• f. Uoret.1 C. Bois• and M.C. Maioz c 
3DqHJTllllMnto u Qulmica /norgdnica. FaC'ldtad u Qulnaica u la Univ~nidad u 
Vakncia, Dr_ MoliMr 50. 46100 BIU'jassot (Val~llriaJ. Spain. 

bLaboraroiT~ u C~ us Mhma tk Transition, Univ~I PiurP n Mari~ ClllV. URA 

419 CNRS. 75251 Paris. Franu. 

co~nto u Ffsica Aplicada. Univundad Politknica de Vakncia. Camino u Vn-a 

sin, 40071 Va/~ncia. Spain. 

ICu(Hdmg)il <Httmg. dimethylglyoxime) a.'ld i~ deproconalrd form (Cu(Hdmg)(dmg)I" 

can work as bidcntate ligands. ~oordinating metal ions through two oximate oxygen 

atoms. with the formation of binuclear metal complexes. Further deprotonation to 

ICu(dmg)il= yields a bis·bidcntate bridging ligand(Jl.112=t12> allowing the formation of 
trinuclear metal complexes. We report ~ the formation in solution. synthesis. suucrural 
characterization and magnetic properties <'f the following polynuclear copper(ll) 

dimethylglyoximato complexes : (Cui(Hdmg}2(H2dmg)(H20)zl(C104)2-H20 (1) 

(Cu2(dmg)(Hdmg) <Hzcimg)JX-nH20 (X=CI04, n=LSI (1); (0.04, OJ (3}. (0, I) (.a), 

(S04• 2-SI (5) and (Cu3(dmg)z)(HtJmg)2J(004>z.2HzO (6). The crystal suuc:turc of 

complexes (1) and \5) has been determined by X·ray diffraction methods. The copper 

ions are doubly bridged by two oximate groups in cis arrangement (Cu·NO.Cu two-atom 

bridges) in (I). (1) and (6), whereas compounds (3). (4) and (5) reveal one new and 

unexpected oximato bridge (Cu·O.Cu monoaco:nic bridge). All the compounds exhibit a 
very SU'Ong antifmomagnctic coupling between the metal cenrers. 

)-( i 0-N N-0 N:c .: 'd 'cf . /' /' 

o->-~-o t 
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CRYSfAL srRUCTURE AND .'.\IAGNETiC PROPERTIES OF 

THE FIRST CHARACTERIZED :\ln<II> DINUCLEAR SYSTEM WITH 
END-ON AZIDO BRIDGi':S: [.'.\ln(terpy)(N3):!h-2H:!O. 

R.Cortes.t J.L. Pizarro.:! .'.\1.K. Urtiaga,:! !\.t. Insausti.' J. Gan:ia.Jaca. 1 

!\it.I. Arriortua:? 

Departamentos de Quimica lnorganical y Mineralogia Petmlogfa:!, Unit·. 

Pais Vasco/ Euskal Herriko Ur.ibertsitatea .• ~ptdo. &14, 48080 Bilbao. 

Polynuclear compounds with end-on azido bridging ligands ha\·e been 
structural and magnetically characterized in the last years. In the case Qf 
the Cu'1J) and Nil II) compounds ferromagnetic interactions have been 
observed with such a type of bridging. This kind of nickel complexes can 
be obtained by following a developed synthetic strategy. which im·olves 
tridentate aromatic amine ligands (2,2':6',2"·terpyridine. etc.), and we are 
m;w tr);ng to extend that strategy to other first row transition metals. 

The :\ln(lll title compound has successfully been obtained by following the 
cited synthetic strategy. It crystallizes in the triclinic system, space group 

Pi. with a= 8.575121. b= 10.737« 1 ;, c= 10.772( I> A. a= 70.64« I). fl= 69.1()( 11. "(= 

68.2011) 0
• Z=2. R= 5.5. R..- = 5.5. The structure consists of 

(.'.\1nlterpy)(N_~>1b2H.?O dinudear units, formi?d by union of two crystallo­
graphically related I .'.\fnf terpy)< N .l 11).H :0 fragn1ents through one of their 
a ride ligands. in end-on fashion. The .'.\1n( II> ion is hexacoordinatcd with 
a slightly distorted octahedral topology <see Figure 1 ). 

Preliminary mai,rnrtic i;ui;cl·ptibility ml'a!lurcmrnti;, ~p lo 7i K, cli•arly 
indicatri; ferromaj,'m•tir typr intrractions for the compounrl. 
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CRYSTAL STRUCTURES AND SPECTROSCC.?IC STUDII-:S 

OF THE [Cu(C7H7N"'S)XJ:? (X= Cl, Br) COMPOUNDS. 

MI. Arriortua, 1 J. Garcia-Tojal,2 R. Cortes,2 M.K. Urtiag ... · J.l.R. 

Larramendi.2 T. Rojo~ 

Departamentos de .\linaalogia Petrologial y Quimica lnorgcinica:!, Unit·. 

Pais Vasco/ Euskal Jlerriko Unibertsitatea, Aptdo. 644. 48080 Bilbao. 

The tiosemicarbazoncs, in particular the carboxaldchydc ones, have 

antitumor activity in their own right. Early mechanistic studies led to the 

postulate that the mode of action is by inhibition of ribonucleotidc 

reductase. Cu<IIJ complexes with these ligands have significantly f..'T('ater 

antitumor activity than the free ligand. Biochemical studic:;; showed that 

the metal complexes ('nt('r cells to a greater degree than fret> ligand. the 

copper(ll) complex being subsequently reduced to the quite stable CutllL. 

In this work we present two unusual Cu(Il)-halide complexes with a 

carboxaldehyde thiosemicarbazone ligand. They crystallize in the Pi 
triclinic space group, the crystal parameters being a= 7.915(3), b= 8.262(5), 
c= 9.016(3) A. a= 67.97(4), ~= 92.26(4), y= 71.33(5)0

, Z=2, R= 3.8, R,..= 3.9 and 

a= 7.617(1), b= 8.451(3), c= 8.966(2) A, a= 6~.50(2), ~= 95.94(1), y= 71.73(21 °, 
Z=2, R= 3.5, Rw= 3.5 for the chloride and b•omide compounds, respectvely. 

---~ ----- .. ·- . 1 

)1 I 
-~ :\ ,,., 1 

1
~' I ·y.. I 

~...L-_.l___ __i__I 
11000 11100 11600 n'lOO 1noo 

Hf(.oJ<;'o) 

The structures consist of discret<> dimeric molecules in which th(' copper 

ions are bridg(•d through the sulphur atoms of the thiosemicarhazonc 

ligand (lo'igurc al, heing the halide anions as terminal ones. The 

topologies of the copper( 111 ions arc elongated square pyramidal. The EPR 
spectra arc charactnistics of orthorhombic symmetry for the g tensor 
(Jo'igure bl with g1= :l. IH:I, J!.•" :l.05:J, g 1= :l.O:J:J <Cl>. and g 1 ~ :l.161, J!:= :l.O!i7, 

g 1= 2.0:i:J !Brl. l'rl'limin;iry maj.!nPtic susceptibility 11w:1.-;11n•1111•nts .-how 

anti fcrromagrwl ir intrract ions in ho th cornph•xps. 
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S\SHU:s1s. Sl"H.TKOst·m•1(· :\SD STKH.lTKAI. 

Cll:\K.\CH:KIZ.\TIO'."tt Ot" A '.'lit:\\ CO!\IPl.t:x ()t" s.\"Al.INE 

\\11"11 Crflll). 

a 1>.-1 .. ulamcnh• ,i.. Quo nu.: a. 1 · "" <"r-octaJ<" Jc .-\• .-1ru. .1800-.-\ VEt RO. Porlu~al. 

I• n,·rarlm.-nl ... Ch.-nll•lrV. Qn.-.n ....... and W.-s1fo.-IJ c .. 11 .. !!... 1·n .. .-rMIY oi 

1.omt.m. \tok l'nJ Rnad. 1.umtun EI .JSS. l .K. 

:\ fundamental proces~ in the carcinogenicity and tollicity of 

chromate ions 1-. the intracellular reduction of those species to 

Cn 1111. \\ ith the formation of DNA strand breaks and cross-links! 11. 
:\ number of complexes of Cr(lll 1 with natural aminoacids have 

been reported I:! 1. The structural characterization of a new and 

unique complex or !'-\aline and Crlllll. 1Cr(S-vall21S-Hvall2l.N0.1 

ti.5H20. 1s now reported. The compound was prepared asing a 

modification of the literature rrethods and the crystal structure was 

determined bv X-ray diffraction methods. 

Circular dichroi\m and other sp:ctroscopic studies in solution and 

\Olid ~late \\ere used to fully characterize the new compound. The 

unu~ual \tructure of the complell. containing both mono and 

hidcn1a1ed coordinated valine is discussed and compared with 

rela1ed re\ult~ for the complexation of Crl 1111 by .-,•her 

aminoacidate\. 

\cl.1111\dt'dJ!t'lllt'lll•: Th.- lonan11al "•rrurl ol Gulh.-n~oan F1non1ta111•n. ISIC 

1C.-n1ru 11.- Quinu.a 1lu \1.-ou .-\1111~11,·u 1la l"n1\\·r•ul~tlr ,(.-. .l\\.-1ru1 and JSICT 

1STRlf>I· rr,.i:ra1111 '' a<lnuv.l,·•li,?.-,1. 

K .- re r .- n r .- .. : 

111 · P.H. Connc:tt and K. E. We11erhahn. J. Am. Chl'mirnl Soc .1985. 

I 0 7. 4282 
I:! I - H. Ok1 •. H11//. Ch1·m. .'itw. Japan . 1977. S 11 f.\ I. 6!10 and reference\ 

1hcrehein. 
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INTERACTION OF 6,6'-ElllYLENEl>lllll().BIS(PliillNE) (BPOTB) 

Wl11I COPPER(ll) SAL TS 

R. Carballo', A. Castiiieiras2 and C. V. Montmi 
1Departamento de Quimica Pura y Aplicada, Universida.! de Vigo, 36200 Vigo 

(Spain); 2Dcpanamcnto de Quimica lnorpnica. Univcrsidad de Santiago de 

Compostda, 15706 Santiago de Composrela (Spain) 

Nucleic acids and their derivatives arc natural polydcntate ligands. Their interaction 

with several mccal species has attractai considerable interat in the study of the active 
cenua of mccallobiomolccules. Some particular constituents of the nucleic acids, such 

as purines, are used as bases in the study of model compounds. Also, the lhio­

analogues of these bases and their derivatives are among the most active anti­

metabolites, some having anti-tumor activity. 

Based on the above and as part of a more comprehensive study of sySlems consisting 
of mccal ions wilh NSSN-rype ligands, some of the results obtained for the inieraction 

of 6,6'-nhykMdilhio-bis([HlriM) (bpdlb) wilh copper(ll) are reported. 

The complexes synthetised, which have 

the general formula Cu(bpdlb)X1·nH10 

(X = Cl, Br, Cl04 or NO, and n = 2· 

5), were characterized by elemental 

analysis, IR and electronic 

spectroscopy, and magnetic 

suscq:itibility. The magnetic moments 

calculated from preliminary magnetic 

susceptibility data at room temperature 
suggest the occurrenr.e or anti· 

ferromagnetic inieractior.s, which may 

.. -
.-

/ 

.. 

be explai>IC:d by the presence or polynuclear species. 

bpdrb 

This work was financed by the project PB91-07J7 or the DGICYT. 
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LAICMl417P 42. Thu. 16 
S\"STHETIC. STRlTTl"Rr\L r\SD SPECTROSCOPIC 

STlJDIES ON THE DOSATISG PROPERTIES OF SULFUR-RICH 

~OLECL'.LF.S: X-RA'i STRl"CTt:RF.S OF (Cu2Br2cptcl4] ASD 

(Cu2Br2ptcln: n/2 THF C ptc= 1.J-ditlliane-2-thionel. 

F. Bi&oli .• P. Dcglano,b 1\1. L. '.\lercuri.b M. A. Pellinghelli.• and F.. F. 

Trocu.b 
a 1st.di Chim.Gen. cd lnorg .. C.S.S.0. dd QI.~. Viale dcllc Scienzc 78.1-HIOO l':um3. luly. 
" Dip. di Chimic"3 c Tccnolo~ic lnorpn!chc c Mcul~311ichc. Via ~le T1. O'l I 2.i C"a!!li3ri. l131y. 

SuHur donors are soft bases and form stable complexes with soft acids. Consequently 

they may generate a favourable thermodynamic situation for the spontaneous reduction 

of Cu(lll to Cu(I). Cu(I) being a soft acid while Cu(ll) is a borderline hard acid. 

Moreover these ligands can coordinate with various combinations of terminal and 

bridging suHur atoms. and the halogens. when involved in the coordination. can also 

act as terminal or bridging ligands. giving rise to a variety of mononuclear or 

polynuclear complexes. We are investigating the coordinative properties of sulfur-rich 

ligands towards copper halogenides and in this communication we report the 

characterization of the dimer (Cu2Br2(ptc),i) (I) and of the polymer (Cu2Br2ptcln·n'2 

THF (II). obtained by reacting ptc with CuBr2 in CHJCN and THF respectively. These 

compounds are diamagnetic and air stable. In I. 1.3-dithiane-2-thione acts as 

terminal ligand through the thione-sulfur. while the bromide atoms are bridging. The 

structure of II consists of two polymeric chains -Cu-Br-Cu-Br-. held together by the 

bridging ligand. which is here tridentate. The Cu atoms have in both compounds a 

distorted tetrahedral coordination. X-ray crystal structures of I and II are reported 

below: 

165 



LAICM1418P 43, Thu. 16 

THE SDiTHESIS ..\SD :'.\IOLECU.AR STRl'.CTliRE OF 

p2 ·1 TRISt l>IPH E'.'i\' l.PHOSPH ISE 1:'.\IETHA'.\E l·P 3-J-:'.\IETH\'l.·8· 

ETH\'l.X..\STHISE.S.Ol·prCHU>RO-TRIA'.\Gl.E-TRICOPPERtll 

CO:'.\IPl.EX. 

R. Cuc .. 1a. J. Rui1. J.'.\I. '.\lorcno and E. Colacio. 

/>t-p.irrm.·111 of /1111rg<111i1· Clit'mi.~tn. l '11i1·t'r.~it_,. of <immula. /807 /-Ci.wwda. Spt1i11 . 

. .\' l"<IOlinua!ion of our 'ludic' on mctal-phosphinc-purinc complc:llc' with po1cn1ial 

l>i1llogical acri,·i1y. wc rcpon on thc (ru_11dppmht L11Clll·H~O cnmplc:ll o!llaincd from 

1hc in1cra.:11on ol µ-1ri,1Jiphcnylpho .. phinc1mcthanc-tri,(chlorocoppcn Ill wilh 1hc J­

mc1hyl·X·cthyhan1hinc in Jichloromclhanc. 

The cry,1al .. truc1urc was ,o(\·cd hy con\'cn1ional Panerson and Fourier rnclhod,. Thc 

n1mpound cry .. 1alli1e' in 1he monodinic sysrem. 'pace group P2 1/m. The main 

fc;llurc of 1111, Cu 1 duster consi,ts in lhe hridging cooidination mode of the purine 

ligand. Thu ... lhc purine !>ridges the three coppcrtll ions through 1hc :"<t I 1 and 0(2) 

.1111J11,. 1hi' laner acling in a very unusual hridging coordination mode. This mode is 

..:11n,c4uence of 1hc crys1al P°'iiion of lhc purine. which lies on a symmetry plane. 

'.\lorco\cr. lhc net ..:h;1rge is halanccd hy a chlorine ion. which is coordina1ed 10 the 

1hrcc copper! I 1 ion,. al lhc apical posilion. in a µ,-hridging fashion. 
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LAICMl419P 44, Tnu. 16 

EXCHANGE INTERACTION IN OXIME-BRIDGED 
CullMll COMPLEXES 

K. RujL• J. Faus,• F. Lloret,• M. Julve,• C. Bois,111 and M. C. Muiiozc 
a D~nt de Qufmica lnorgonica. Farn/101 de Qulmica de ta Unfrersitot de llalencia. 
Dr. MoliMr 50, 46100 Burjossot (\"alenda}. Spain 
b laboratoiu de Chimie des Me1a1u: d1> Transition. Unfreniti ,"ie"e et Marie Curie, 
URA 419 CNRS, 75252 Paris. France 

c DqJrJl1omento de Flsica Aplicoda. Unfrersidad Politicnica de Vaiencia, Camim1 de \'era 
sin • ./6071 l'alencia, Spain 

In this communication. we present the structural and magnetic characterization of a series 

of dinuclear complexes of fonnula Cu11(pdmg)M11(L)(CI04)2·nH20 complexes (H2pdmg 

= 3,9-dimcthyl-4.8-diazaundcca-3.8-diene-2.IO-dione di..ixin.e ligand and M=Ci:. Ni and 

Mn). The structure of the copper derivative is shown in Firure I (with L=bpy). 

In a first step. we show laow the anti ferromagnetic coupling in the dinuclear 1.:opper(ll) 

complexes could be modulated by modifying the relative onentation of the magneric 

orbitals. which can be done by changing the terminal ligands L (i.e. from bpy to rerpy). 

In a second step. we investigate the evolution of the exchange parameter J as changing 

rhe number of unpaired electrons and associated magneli..: exchange pathways from one 

complex to another in the series cullMll with M =Cu. Ni and Mn (with L = bpy. cyclam 

and phen. rcspccrively). 

Finally. the most interesting rc:sult is that concerning the magnetic behaviour !Figure: 

2) of the (Cu11Mn111 compound (with L = bpy). which reveals a low-lying none! state 

resulting probably from the ferromagnetic interacrion between two quintet pair stares 

within a bis-hetembinuclear 1Cu11Mn11 1:? entity. 

Figure I 
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LAICM1437P 45, Thu. 16 

COSY and NOESY CHARACTERIZATION OF Ni(lll 
AZURIN FROM Pseudomonas aeruginosa. 

J.M. Moratal. H.R. Jimene:. A. Donairt>. J. S1.1lgado 1.111d J. Castt>lls. 

Inorganic Chemistry Dc:pc .• Uni\"ersily of \'alc:ocia. Ci D. Molinc:r 50. 46100 Burjas.wl (\'akncial Spain. 

Azurins are blue copper proteins that panicipate in the denitrification respiratory 

chains of several bacteria. The crystal structure of Cu(ll)-azurin from i'u11clon11mas 

aeruginosa (Pae). has recently been determined 10 1.93 A resolution I_ The copper ion is 

strongly bound 10 the Sy of Cys-112 and 10 the N5 of both His-~6 and Hi,·117. and 

weakly ligated by the S5 of Met-121 and the carbonyl ox.ygen of Gly-~5. resulting in a 

distoned trigonal-bipyramidal geometry. It has been recently reponed that the hydrophobic 

patch. around the copper-ligand His-117. would be involved in 1he electron transfer 

reactions and the residue His-117 has been suggested as a specific pathway for the transit 

of electrons. 

Paramagnetic metal ions. such as Nickel(ll). have been successfully used as 

spectroscopic probes replacing the copper ion in many blue copper proteins. h hJs been 

suggested that the copper subMilution would have minimal effects on the metal site 

geometry because of the rigidity of this pan of the structure. associated with the Jbundan1.:e 

of hydrogen bonds. The study of the Ni( lll-azurin. by ID and 20 I H NMR 'pectro,.:opy. 

has allowed us a more detailed analysis of the effects of the conformational .:hange on the 

ligand arrangement.2 

Here we repon the results of the application of 20 I H NMR 'pcctro,1.:1>p) a., a 

powerful tool in the assignment of the isotropically shifted proll•n resonances of N11 Ill· 

azunn. aiming al a better understanding of the ~tructural features in the me1al-binding site 

of this protein in solution. The 400 MHz COSY and NOESY spectrum of the Ni1ll1-awrin 

in D20 and H20 solvent were perfom1ed with a large number of transition,. gh prn1ein 

concentration and different temperatures. Via the NOESY and COSY 'pectra, the protons 

of the His-46. His-117. Met-121 and Gly-.$5 coordin.11cd re~iducs. and other non b1>unded 

aminoacids have been assigned. 

A more complete assignment. which i\ acrually in progrC\s, will open new 

possibilities of connecting rhe ob\Crved changes in the spectrum with 'tru.:rur;ll 

modification~ affecting ~pecific re:.idues in the protein. 

I. Nar. ti.; Messerchrnidt, A.; Huber. R.; v;in de Kamp. :VL Canter,, (i.W . .I. ,\f,,f. H10/ 
1991. 221. 165-772. 
2. Moratal. J.-M.; Sal~ado. J.; Donaire. A .. Jimcne1. 11.-R.: (';1,telh. J. I. C//1·111 . .'it11 
CIU'm. Comm1111.199.1. 110-112 
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(tPt\1P_,l_1 {µ-l.p-SICH11!~HEt1hJI. THE FIRST PL.\Tl:"\L'.\1 
TlllOL\TE CO\IPl.EX \\ITH .-\ DHECTl\"E CLBA:\E STRl"CTl"RE 

W Ckgg ... N. Duran". !\.. Fraser'. P. Gonz.llez-Duarten 

ti. lk['t1'1mcnr ,,,. Chemi1rr..-. n1e l:tli\"('f\U\', .\'~'\\"C(L~Tle upon T_we . .VE! 7RU 1U.K. I 

h. nep.1namem d1· Quimh 1.1. F<1c. Ci1;nd1•.1. l.'r1i.-. :t1minom11 de 81.1rcelan11. 

08193 Bdlcuerr11. 811rn•lor.11 1£v111rl111 

Our 'Y'tematic ~1ud~ on metal complexes of aminoalkanethiol ligands has led us to a 
tll!ally unprecedented strncture among group 10 metal comrlexes with any rype of 

thllll.He l:gand'I. 

Tht· •. ,,mpkx v.as r-repared by st1mng HStCH~1~NE1~ t0.87 mmoll with [PtMe3ll.i 
10.20:' rnmoll 111 CH1CN under a nitrogen atmosphere at room temperature for 5 days. 

fhe cr~'\tal .'itructure determination in· icate~ rhat !he complex consists of trinuclear 
clu~ter cation. r .mion and CH1CN. The principal structural fearures of the cation are 

\unir11.ir11ed a'\ follow~: ti> It contains a defecti\e cubane-hke Pt 1S~I~ cage. composed 

11! Pt 1 trigonal and a di,torted S~l~·retrahedron. Oil The only symmetry element of the 

•age I'\ rht. plane detined by Ptt.l>. St I) and St2) atoms. (iii) r:ach platinum is in the 

.:enter of .in octahedron. \I. here rhe 1hree Me e'.roups of P1Me1 give rise to the facial 

1"1mer. Ea•h 1Ktahedmn ~hares t'.l.O adJa.:ent edges with rhe 01her two. (iv) One Sand 

tlw t\l.o I are douhly bndging meanwhile the other S is triply bridging. 

,~12ll 
~(1181 

ic1191 

\le.in · .. tl\lt'' .. r Pr S. f'r I. f't·S·l'r. f't·l·Pr. ~ •. 1•1 ~ .mJ l·f'l·S .lfL' '"'P''"""'' 2 ~s ..\. 2 ~~ .\. IOI 1 
... ~ ... ~ ..,: .ind°"' fht• r11..,1f111n 1•t lh~· m!, .. in~ .tlnm l11f •• ,UhdOl' ~fru1.Hf(t' 1-. 1nd11.,tft•J 
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DINUCLEAR COMPLEXES OF Cut!l1 WITH 2 ANILINOPYRIDINE 
AND 7 AZAINDOLE AS BRIDGE ~IGANDS 
J M Seco and M. J. Gonzalez Garrr.tnd1a Unidad de OU1m1ca lncrgan1ca. 
Departamento de Qu1m1ca Aphcada. Facultad de C1enc1as Qu1m1cas. Urnvers1dad 
del Pais Vasco. UPV EHU. Apartado1072 20080 San Sebastian 

2-An1hnopynd1ne, N·phenyl 2 pynd1narn1ne. PhNHpy; and 
7 azaindole ( 1 H pyrrolo(2 .3 b]pyndine) may behave as tmdge ligands 1n tt1e1r 
anionic form. The complexes 

a) ((b1py)Cu1 L)2Cu1b1pyi] (5041 

b) ((b1py)Cu(LJ2Cu1bipy1] X2 

c) [(bipy)Cu(l )2Cu(b1py)] (PF51 

HL = 7 -aza1ndole 

x =Cl. Br.1-. SCN. c104· 

HL ; 2·an1hnopind1ne 

have been prepared by s~bstitution of OH groups in the respective dq1 ·hydroxo 

complexes. 

Compound 1a.• is ob:a1n1::d by refluxing (5 hi 1n methanol. the d1 ~l 
hydroxo dimer and 7-azaindole. 1n 1 :5 metal.ligand proportion By refluxing 16 h) 1n 
methanol. the original dimer with 7 aza1ndole ;n anionic form (HL and Na in 

ethanol). in the same metal:hgand proportion. the complexes 1bl are obtained 
Complex (c) is prepared tn analogous conditions. with reflux in acetone ( 10 h) and 
a metal:ligand proportion of 1 :2. 

The neutral ligand. HL .. is not effective 1n the substitution of OH 

group. The anionic form. L .. 1PhNpy ). 1s a strong reductor: by any excess higher of 
1 :2. Cu(ll) i5 reduced to Cu(I) and the compound Cul· 1s formed. 

The complexes have been charac,tenzed by elP.mental analysis and 

infrared and ultrav1olet-v1s1ble spectroscopies. The absence of \' ( N H) band. at 

3.300 cm· 1. in the 2-anilinoptrtdtne complex 1nfra•ed spectra confirms the anionic 

form of the ltgand. 

The results of conductance measurements 1n solution. when 
possible by solubility cond1t1ons. are similar to those of the initial aimers. 
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MAGNETIC PROPERTIES OF BIACETYLDIHYDAAZONE COMPLEXES 
M Barq.!jn and M J Gonzalez Gannendia. Ullidad de Cluimica IDOf'g;inica. Departaf1ler«c 
de Ouimica Aplicada. Facullad de Ciencias Cluimicas. Urwersidad del Pais Vasco UPV:EHU. 
Apartado1072. 20080 ·San Sebastian 

In this paper lhe magnetic prcpert1es of a series of compounds are 
preserted.The nitrates and bis\dithiooxalate)nickelates(ll) have been previously prepared 
and characterized (1.2). A monoruclear octaedral configuration is proposed tor an cationic 
complexes. excepting (Cu(BdHJ21Ni(dlo);J. which is probably a dilhiooxalate bridged dimer 

The cyano complexes have been obtained by reaction. in aqueous solution. betwee:-: 
(M(BdH!JJ(N03)i and K.i(Ni(CN},) or K.,(Zn(CN),) In all cases a dimer with cyano bndged 
groups is formed. as the IA spectra show 

The magnetic resutts (between room temperature and hehum hquld) are 
summarized in the following table: 

Comoouod UciMW 
(Fe(BdH31J(N03)J 1.85 

[Co(BdHbJ(N~)i.HiO 3.65(2851<): 2.58(7.SK) 

[NilBdH)JJ(N03b 2.97 

[Cu(BdH1JJ(N03f.1 H20 2.03 

(Zn(BdH)J){N03); diamagnetic 

[Fe(BdHbl..CN1(dlo);b.H20 1.89 

[Co1BdHblNitdlo);).H20 3.71(285K): 2.30(10K) 

(Ni(BdH)JJ[Ni(dlo)i).H,0 2.92 

(Cu(BdH)ilNi(dl0)2l 1.83 

(Zn(BdH)JJ[Ni(dlo)2J.H20 diamagnetic 

(BdH)2Co(CN)iN~CN)2.H20 3.13 

(BdH)2Ni(CN)iN~CN)2 2.88 

(BdH)Cu(CN)iN~CNf.1.H20 1.88 

(BdH)iZn(CN)iN~CN)] H20 diamagnetic 

(BdH)Zn(CN),Ni(CN!2 H20 diamagnetic 

(BdH)iNi(CN)2Zn(CN)7 H20 (pink) 2.81 

fBdH)2Ni(CN)]Zn(CN)2 H20 (yellow) 01amagnetic 

(BdH)Cu(CN)]Zn(CN)] H20 1.65 

l!(fil 

-6.37 

0.80 

. 5.59 

- 7.84 

1.48 

3.93 

- 2.10 
. 2.70 

. 1.25 

. 0.38 

5.38 

low spin 

anomalOUs 

low spin 

anomalous 

For Co(ll) complexes. the EPA data are discussed. ID torms ot high and low 
spin states part1c1pation 

1 .. Barquin M . Gonzalez Garmendia M J . TransrtiOn Met Chem . 19 86. 11. 183 
2 - Barquin M . Gonzalez Garmend1a M J . TransrtiOn Met Che;n . 1991 16. 363 
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LAICM1456P 
REACTIVITY AND ELECTROCHEMICAi. 

4.9, n •. 16 
STUDIES 01! 

DIRUT&EJIIUM(II,III) COMPOUNDS 

M.C. aarral, R. Jiaenez->.parieio, J.L Priego, E.C. Royer, 

M.J. Saucedo and F.A. Urbanos 

:::>o?parta:::e::t.• de Jt.:ir.:ica !.'!or-q.'l::ica, Facul::~ .. t de Cier.cias 

.;:i;ir.;icas, :·:ih'er-siJaJ cc:::plt.:te::se, L"ir;,ta-: r·::iversitaria, 

:lir-10 ~'.adri.t, Sp,1i:: 

Di~~r conpaunds o! rutheniun(II,III) ot the type Ru!Cl(µ-L)~ 

(~.=anionic three--.lton-bri.dging ligand) are usually obtained 

trnn Ru:Cl(--O~CCH;)~- ~e have observed previously that when 

the car·bo>:ylate lloand has a nitrogen ator. in <l', respect to 

thP coo group. the reaction not leads to a substitution 

process. In this con:"lunication, i.:P study the influence of O 

or S atons in ~. respect to the- COO group. ~e study also the 

intluence ot thP change in the nature ct the bridging ligand. 

The reaction ot Ru~Cl(i.-O!CCH;l+ i.:ith carboxylic acids (2-

thiophene- and 2-turane-c:lrboxylic dcid). in 1.:ater/r.iethanol, 

rir p-tPrtbutylbenzanide, in nolten ligand, leads t.o Ru!Cl(µ­

Ll :• which contain nultiple bond ruthenium-ruthenium. 

..inalysis, 

nrasurenents shoi.: that, 

spectroscopic· 

in -'ll l cases, 

nt thP acetatr liqanJ, 

d·~ta ;ind nagnetic 

thP tot.11 substitution 

proJucrd. ThP 1:0:-ipounds are pol·i0>'r ·,:ith thr c:hlorin,.. :iq,1nci 

bond 1nq di t tPrf:'nt ciirut.heniuro( I I, l I I) .init.c.. 

!"h•· poly:-- .. r :;truct11r" of thC'~e conpoun·I~' i:: broter. ;;ith 

Aqflf,. r1iv1nq "Ra,(1.-L).,(tht)-'.Af;. Th" rr·1.-ti(>n of thf'SE' t.hf 

c\drluct.:·. ·...: i t.h l 1.r1"'n'L', :;~1ch ,1:: o;·i·h: r-r !•Cy,. l r.HI~ t.o ne'" 

<:or.pound~ ot thP t.yp'· :R11.( .. -I.) .(! 'J HF,. 1ti" Pl1•1't.1·oc:henical 

int ltH·n.-,· "! ttH· :~olvr•nt in their 

•·l,,r·tr<H:h,..r•1r·.i1 prnp,..rt1r::, n! th1· ,.,,:--·pnun•I:: l'-o:.1t.rrl, ,1ror:­

.1l:::-i ::t.11dl'"I. 
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QU:UIALDIJQ.TE COMPLEXES OF RUTHEJIIUK(II:J. CRYSTAL 

STRUCTOllE OF TRAJIS-Ru(QUINJ!(DPPKJ! 

K.C. Barral~, E. Gutiirrez-Pueblah, R. Jiainez-Aparicio~, E.C. 

Roye~, c. Ruiz-Valeroh M.J. Saucedo~ and F.A. urbanos~ 

~ui::'!i.cas, r.:::iversidad C~;:p.:.r..:ce::se, :_'ir..:iai :·.":i·.·ersitaria, 

28040 ~adrid, Spai::. 

;':::stituto de Cie::cias .ie !:)S _'!ateriales, se:ie :J, c.s.: .c .• 
Serra::~ 113, 28006 ~adrid, Spai:: a::d :abcrat~riQ je F.aycs X, 

Facu1tad de C.!.e::cias ;:ui:::icas. :·::i•.·ers.:_j3j C~::'!p~r..:te::se, 

Ciudad t"::i~·ersf.taria. 2c.c.:c _·-~ad:-;-1, :::::a~::_ 

The coe1pounds Ru(quin):(dpp:~q. <\nd Ru(quini:(PPh;l: :quin = 2-

quinaldinate anion, dppr.t bisidiphenylphosphino) :.iethane: 

have reen prepared by t~e react:on of RuC1 1 - JH:O and Hquin, 

in basic alcoholic ~edium, in thP. presence of phosphine. 

Thus, "1ith dppn only the cra::s lS0:"1ers has ceen obta1ne:d 

~hereas "1ith PPh 1 the c1s ;\Od :r3::s 1sa~ers ha~e been 

isolated. The compounds have been characcer1zed by ele~ental 

analysis, IR, :H and 1·p . :H~ ~l:V.R spectr;:,~cop,-. Ihese data 

indicate, in all cases, the presence or C•o quln&ldinate and 

t•o phosphine ligands. The structure ot tra::s-

Ru(qu1.11 :!dppr.i) :· 2XeOH has been 

~eter:"11ned D~ X-r3y 

sho..-

this 

~o-pnun~ hd~ t~J b1rlentate U,0-

tr~ns-!i, trilns-o, tr'lns-F' 

drrdnqe~ent. An ORTEP view 1s 
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CHARACTERIZATION OF l'Nud-on.a n-r•u•n• NITRITE REOUCTASE 
(CYTOCHROllE ccf.t) 

Carla Carneiro•. J.S.Almcicfa1• M.A.M.Reis•. J.LcGalll. I.Moura• and JJ.G.Moura• 

• Dcpartamcnro de Quimica Faculdadc de CiCncias c Tecnologia. Uni~nsidade Nova de 
Lisboa, 2ls2S Monie de Caparica. Portugal 
l Department or Biochemistry. University of Georgia. Aibcns. Ga 30602. USA 

Psaulollwnas fluorescelU dcniltificans ATCC 17822. a dcnitrificr bacteria. is quite 

abundant in soils and uti!itiLrS ethanol (one: of lhc lll<lSl probable: carbon sources in 

conjunction with acctale) for de&ilrificatioo jn situ. This organism ha.-1 the: melaholic 

cap:1bilily or carrying out compb: dcnitrification from nitrate to dinitmgcn. 

The understanding of the respiratory chain requires the definilion or lhc declron carrier 

proteins inWJ!vcd. Special aucntion was given IO the: cn.cymc thal rcdUCC\ nit:itc 10 11'0. an 

important pathway in the: dissimilaiory niltak: utilization. 

Nitrite rcductasc was purified from bacicrial crude extracts by chromatographic mc:ll'k1ds 

and charK1trizcd by visible and EPR spccltoscopics. Hemes c and d1 in cquimolar 

amounts were dclected. The enzyme was SludicJ in different states: native (oxidiz'-"d). 

rcduccd (ascorbak: plus phcnazinc: mcthosulfatc and dithionilt) and reacted with nitrik: and 

NO. Nitrile was shown to have inhibitor effect on the growth ot Pscudomonas 

fluorescem denitrificans. RcsullS an: compared with nitrite rcductasc:'.'I (cytochrome: cd1) 

exlensi~ly studied, isolated from P~ aeruginow andThiohadl/11.f deniuifkan.f 

(1,2~ Detailed activily mcasuremenis were made in onkr 10 infc:r ahout 1hc influence: nf 

nitrite and niltatc concentrations, as well as pH. 

A cytochrome cssi was al~ purified a!ld a preliminar spc:ctrocopic charactc:n.tation is 

presented. 

We would like to tlranlc Mr. M.-Y.Liu for bacterial cell xrnwth and JNIC7 and STRIDE 

for {UUllllial support. 

(I I Walsh et al. (I 9H I) J./norx.Chem. 14 1-14 

(21 Huynh et al. (19M2)J.Bit>/.Cltem. 257 9576-95HI 
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LAICMl419P 111. na. t6 
CRYSTAL STRl.-CTl"RE -"'D !\IAG,ETIC PROPERTIES OF THE TETRA!\IERIC COMPLEX: 

CllJ""l'l'f'Zl,tS0,1,~S0.1 "'l'f'f'Z - ~-tl>·u•<l1llf'~r.Jyl-~-r~nJ~l-1J.5·r~ru.>k1 

J_p...._,_ J_c,._..,,,.-,_ E.!knd. A.Guruk. A.'.\lulm&. J_ F_ Pu...,lb. A. Alnr.,z-Un:na 

b.-i '""' ~ao- One ,,, rh.:- m.a1•>r '""' .. r.:h ,. • .,,._. "' 1n1cr"" •• the ""''''11 • ..,y..:1.,,. "' :he 'H"' Merz'-!\!" 

... ......., rz ;_, .. pyr.unl.: or r~r.izul.,.Jc:n•al hpnJ -

pyr . .znl.: !1~• "r~rz 1C JI ,,S,1. mrrrzt<: ,H ,S.> mJ nunrrrz tC .H ,SJ .;;on t... rr.:raraJ '· F1>r 

"'3111f'lc the:- r.:-.&..:h"n ""'"'CCR l>p~rz mJ CUIS0,1:-611,0 ~1clJal tl>c tctr.imcm; .:omplcl 

(Cu.1l>pypz1.1H,OlJ(SO.L H,O 111 "'h'"" ... ,hJ •t;ak ''""''"'" l<.:t.• t<ccn Jctcrnu~ l>y X·r.iy 

.: ry ..uU .. ~r.&phy 

Furthcnr.; "'If '"'"'"""'""'' "'" ""'~ rc....:tal Cu1ll1. S111l> mJ C1>1lll natr .. 1c ,.;ilh "'''h lh.: h.;."OUIJ 

mm'!. II u,., lo'\lllJ 1h.111hc '"""'''"'""'"'"""Cm SO,l,.!>H,0 mJ mrrrz all.,rJal (Cll,llllf'N'ZIJ :'>OJ:!'" 

rSO,.l(ISO.( (~J ·Ji.h,1"< \·r.&~ ..:r~'l•d .. trudur~ 'h""' lh.al llk ,,,ur ..:''f'l'lie' Ollom' ;,re c-....:h hnJ,t:~ h~ l\\n 

r~r.azdi: h~~nJ .... T"'' nr thi: ~·'rri:r ;atom .. 1i.1tfttoun krmnul m•r~ri: ~ft'Uf" "h1k tik: other '"n i;,~, 

tth•m' 3rc hnJ~cJ t-i~ Pnc mtr..k ;rour 

f•i-~'(' ..Jt.'"' a rqir('"<f\t.aunn "' 1t-.c honJ J,,r .. n.:c:-' 1'c:'l"ccn rl'ic ruur \.··•J'f":r "'"'II\.' m I ~I-

,-.... 4.1S4A 

(•'-=---
~3 

'~ 

L(2-4) > 7 A 

-I 2 \ 
..._/ 

111, lnlcr(''''"i: ,,, nnlc." rh.ar 111 .. n°J I~! c'h1h1C J1rrcr~·n1 m.ti:n;,.'ll\. rr1•('l."rf1c.- ... The m;a.:nc11 .. · nk"il,Ure"~·nh 

,,, l~l 'h""" A m.ni.num an lftc." '"'•·,:c"p11;,.d11~ h:mfle'r • .uurc." i.'Ul"c." di 1; i\. "h1ic ii I c'it1i111c.".j • m.n1mum 

.d ~ 10 K fh1 .. J1fkri..-n .. c ... m ~ mtarrc·h.·11 h~ .. ur-P"'n&:' J1ffch·n1 .m11krn1m..1~nc"h .. · mh:'roa •• :h11n' ~t"'rcn 

ltk- f1•\ior 1,,11rr<r ,l(11m ... I:\ I 11 ... u.l I~ I""' h h.t. .... UI"<."" h11m lhe" rrl""'«.:'0\(' ,,, lhC' ,J,;krc.>nl r~ fioll•tk l1i:-o&nJ,, 

The- tt.".td111n 111 lhi: mrrr1 li:;.enJ \11,11h th1..- Cndh .m,J \.1dil ... ,11 .. ~.th" .. 11mpk,,· .. \\h1 .. h ,h11"'i.·J Cunt"· 

(''\pl.un'l·J ''" .... rru~ 1ur.1I h,. .. , ... I l' lh1..· ( \,, 111 .1nJ '.'it (JI nilr.th• .... u ... rt· .... h.·J \\ 11h th"· mrrr1 ht.mJ 

• .rrnrJ1n~ Jrnu .. k . .r .... mpk\c· ... 111 rlk· f,1rnml ... (\1fmrrr1111,0.1. \\hc.·r,· \1 C11. :'\ii 

Trul1mt.·nl11 ~ . f'r··~ ln11r~ t"h,·m I')~''· \.t. 11~ 
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LAICl\Ull9S B. Mon. 13 

THE REW ROUND WORLD OF FULLEREME CHEMISTRY 
ARD MATERIALS SCIENCE 

H W Krot.o, A J St.ace, R Taylor and D R M Walt.on 
University of Sussex, Brighton, UK 

M Endo 
Shinshu University, Nagano, Japan 

The l'Ullerenes were discovered in 1985 during experiments 

which simulated the chemistry occurring in the shells of 

Red Giant. Carbon Stars. The Family has now come down to 

Earth bringing us a new "Periodic Table" ot novel cluster 

pseudoelement.s. Each fullerene exhibits its own intrinsic 

pseudo-valency and pat.tern of reactivity and the molecules 

promise to be precursors of exciting ne•,, 21st Century 

Materials. The Sussex Program is now probing Fullerene 

Chemistry, Physics, Materials Science and Astrophysics: Our 

Chemistry studies have produced some of the first fully 

characterised analogues: c60Haln {n=6,S,24), c60 (Cp) 2Fe 

etc. Physical investigations of the solid state prop~rties 

are being carried by the group of Kos~as Prassides. 

Ranoparticle and Manofiber studie:. . •1dicate that there is 

an intimate relationship between carbon chdins, fullerenes 

and graphite particles with fascinating ir.-.plications for 

carbon fibers. Studies of onion-like nested giant 

fullerenes an1 nanofibers are revealing unexpected 

structures so changing the textbook picture of graphite. 

Supersonic Jet Cluster Beam studies show that sub-c60 
fullerenes: c24 , c2fs' c 32 etc.. torn during laser 

vaporization so confirming e.1rlier !iussex work which 

predicted that fullerene-28 should torn stable derivatives. 
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LAIC!\l2091S B. !\11111. 13 

FROM IONIC SAL TS TO EARLY TRANSITION llETAL AND 

ACTINIDE COMPLEXES: THE ENERGETICS OF METAL-OXYGEN BONDS 

IN LITHIUM, SODIUM, ZIRCONIUM. AND URANIUM COMPOUNDS 

J A Martmho S1m6es 

Oepartamento de Quim1ca F aculdade de Cienoas. Univers1dade de Lisboa. 

1900 L!Sboa. Portugal 

and ITQB. Apartado 127. 2780 Oeiras. Portugal 

There was a considerable growth of rehable information on the energetics of 

metal-carbon and metal-hydrogen bonds 1n the last decade. The recogrntion 

that these data are relevant to the understanding of organometallic reaction 

mecharnsms fostered the development of several experimental techniques and 

attracted the interest of theoretical chemists Despite all the efforts. our 

knowledge of the energetics of M-C and M-H bonds 1s still incipient. 

Estabhshing general (and accurate) prediction methods. such as those 

available for organic compounds. 1s stilt not possible. This will require not only 

further thermochemical studies of reactions involving the deavage or the 

formation or metal-carbon and metal-hydrogen bonds. but also additional 

1nformat1on on the energetics of bonds between metals and other ligands 

In the course of our studies on the systematics of transition metal-ligand bond 

d1ssoc1ahon enthalpies we have decided ~o probe the energetics of bonds 

between oxygen groups and several electropos1tive elements. These data are 

not abundant. despite the importance of some of the substances examined 

(e g lithium alkox1des) in chemical syntheses By studying the 

thermochem1stry of several families o: compounds. our main goa1 was to search 

for reliable estimation methods. that could eventually be used for other series 

of organometallic compounds These attempts were successful In addition. 

they have revealed 1nterest1ng s1m1lant1es between the bonding energetics of 

transition metals. actinides. and main period elements with oxygen mo1et1es. 
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LAICM2321S B, Mon. 13 

ACTIVATION OF TERMINAL ALKYNES : NEW ACCESS TO 

ALKENYL· AND POL YENYL-CARBENE MET AL COMPLEXES. 

H. Le Bozec: 

Labor.atoirc de Chimie de Coordination Organiquc. URA CNRS 415. Universitc de 

Rcnncs. Campus de Beaulieu. 35042 Rcnncs Ccdcx (France) 

Fischer-type alkenylc:ubcnc complexes are useful reagents for both organic and 

organometallic synthesis. Arcnc ru:hcnium(ll) complexes RuCl2(PR3)(1l6·arcnc) readily 

promote the dehydration of prop-2-yn- I-ols HC=C-C(H)(Z)OH to give new 

(alkoxy)alkenylcarbcnc and polyc:iylcarbcnc ruthenium complexes 1-111. This suategy 

can be successfully applied to the one step synthesis of a variety of (alkoxy)a.j3-

unsaluratcd chromium and 1ung::1cn complexes 1-111. by photolysis of M(C0)6 in the 

presence of prop-2-yn-l-ol derivatives and primary alcohols. These group 6 carbcnc 

complexes undergo several interesting reaction." such as innamolccular cyclopropanations 

leading to bicylic alkcnylcyclopropanes. 

OR' OR' OR' 
(M)::::::c( H 

/ / 
(MJ==C 

I~~ YH 
H 

H 
R 

H 

R 

[I) [II) R [Ill] 

(Ml [(116-Arcne)RuCl(PR 1W; Cr(CO>s: W((CO)s 

R' = Mc ; C~CHzCH=CHi; Clti(HzC- CMc ; ... 

References 
H. Le Bozcc, C. Cosset and P.H. Dixncuf. J. Chem. Soc., Chem. Comm1111 .• 1991. 
!Ill I. 
D. Pilette. K. Ouzzine. H. Le Bozcc, P.H. Dixneuf, C.E.F. Rickard and W.R. Roper·. 
Or!(mrometallin. 1992, 11. R09. 
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LAICM2322S 8, !\too. 13 

MET ALLOMESOGENS: HOW THEY ARE FISHED F(>R, 
AND COOKING RECIPES. 

P. Espinet, Departamento de Quimica lnorganica. Facultad de 
Ciencias.Unrversidad de Valladolid, E-47005 Valladolid (Spain). 

Liquid crystals ( mesogens) are materials which spontaneously 

produce ordered arrangements in a fluid phase. a kind of molecular 

self-organisation. The fluid phase can be induced tly adding a 

solvent (lyorropic liquid crystals) or by melting the ma1erial 

(thermotropic liquid crysrals). Until 1980. most of the mesogenic 

materials reported were organic compounds. hut during the last 

decade a new class of mesogens incorporating 1ransition me1als has 
burst into this field. I 

Although still dominated by the initial approach of imi1ating the 

organic structural types, more and more examples of 

metallomesogens departing from this rule are being described. 

Some successful approaches in the introduction of added properties 

such JS optical activity or paramagnetism are being developed. Also 

a certain control in the runing of thermal properties and s1ahili1y is 

being auained. 

Contact with this field demands from an organometallic chemist a 

certain change in perspective. perhaps a quite radical one: S1.ibili1y 

is the aim. not reactivity; physical properties are the 1arge1 r.ithcr 

than chemical properties; coordination geometry surrenders 10 

molecular shape; old-fashioned familiar molecules are the -;1ar in 

the play, better than novelties (this is comforting when one 1s in his 

forties). Yet, chemistry is the matter, if not what matters. 

The lecture will illustrate how inorganic compounds. particularly 

organometallic molecules, have a place in the liquicl crystal field. 

but hopefully it will show also that making liquid crystals is a way 

of making chemistry. 

I. - P. Ec;pinet, M.A. Esteruelas. L.A. Oro, J.L. Serrano. and E. Sola. 

Coord. Chem. Rel' .. 117 (1992) 215-274. 
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LAICJ.\12103S B. Moo. 13 

URANIUM COMPLEXES WITH OXYGEN. SULRJR. 

NITROGEN AND PHOSPHOROUS LIGANDS. INFLUENCE OF 

ELECTRONIC FACTORS ON STRUCTURE AND STABILITY 

Michel Ephritikhine. Service de Chimie Moleculaire. CEA CE Saclay. 
CNRS URA 331. 91191 Gif sur Yvette (France) 

Alkoxide. hydroxide and µ-oxo complexes of uranium(IV) have been 

synthesized by 
a) reaction of alcohols. ke!ones and water with hydride or borohydride 

derivatives. 
b) coupling reaction of ketones with UCl4 in the presence of sodium 

amalgam. 

c) reduction ofC02 by (C5H4SiMe3)3U or (C5H4SiMe3)3UH. 
d> deoxygenation of CO by (C5H5)3UR tomplexes and 
e) condensation reactions of alkoxide and hydroxide compounds. 
A special attention was paid to the tristertiobutylmethoxide ligand. 

(CMe3J3CO. which has the same size than the ubiquitous 
cyclopemadicnyl group. while rendering the metal centre more 
electrophilic. 

Thiolate complexes were made by treatment of uranium borohydride 

or hydride compounds with thiols. Reaction of UCl4 with NaSR 

reagents afforded the homoleptic thiolate complexes 
I (Tl1FJ3Na(µ-SR )JU( µ-SR )3Na(THF)3 ). The first crystallographically 

characterized uranium tetrathiolate complex. U(SPri)4I OP(NMe2)3 l2. 
and the first uranium - sulfur cluster. U3(S)(SBut)JO· were obtained 

from the corresponding U<SR)4 compounds. The distinct structures and 
reactions of analogous uranium alkoxide and thiolate complexes can be 
explained by the less electron donating ability of the SR ligand. 

The structure and properties of analogous compounds with the isosteric 

ligands C5 Me 5 and C4 Me 4 P have been compared. The 
tetramethylphospholyl group is less electron donating than C5Me5 and, 

in contrast to !he trispcntamethylcyclopentadienyl complexes, 

(C4Mc4PnUCI and its deriva1ivcs could be easily syn1hesizcd. 

Amide compounds. including U(V) derivatives, were prepared from 

U<NE12)4. 
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NEW FRONTIERS IN BOND ACilVA TION BY 
ELECTRON-RIOI METAL COMPLEXES 

Dayjd Milstejn. 

Department of Organic Chemistry, 

The Weizmann Institute of Science, 

Rehovot 76100, Israel 

B, Tue. 14 

Although bond activation by oxidative addition to electron-rich metal 

complexes is well known, activation of some of the strongest bonds is relatively 

unexplored. We have observed facile activation of N-H, 0-H. C-F amd Si-Cl 

bonds by iridium and rhodium complexes and have studied the mechanisms 

of these reactions, aiming at activation of these bonds towards selective 

transformations. Our studies regarding water and ammonia activation will be 

described in some detail, including some interesting bonding features and 

catalytic aspects. 
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LAICM2071S B, Tue. 14 

PLATINUM CAT AL VZED OXIDA llONS WITH 

HYDROOEN PEROXIDE: 1HE BAEYER-VllLIGER OXIDATION OF KETONES 

Giorgio Strukul 

Dipartimcnto di Chimica. Univcrsit.3. di Venezia, IT ALY. 

Platinum metal is a well known industrial catalyst for a variety of imt1onant oxidation 

processes. This high efficiency as oxidation catalyst depends on the low adsorpt;on 

energy for dissociative chcmisorption of O:z and the !ability of ac'~orbcd oxygen atoms on 

Pt surfaces and contrasts sharply with the solution chemistry of Pt complexes. 

Complexes of the Platinum metals have been known for years to activate molccul;I' 

oxygen hetcrolytically by forming side-bonded pcroxo species. however, these were•" 

little practical use in the oxidation of organic comPQunds since they arc reactive onh 

toward a variety of easily oxidizablc substrates or in the formation of stable inscni1•· 

products. The major difference between these ds side-bonded peroxo species and 1h 

analogous do complexes lies mainly in the absence of easily accessible molecul;1 

pathways available to the former for the release of the oxidized molecules. 

This gap has been recently covered with the use of hydrogen peroxide I. a chemical that i­

bccorning increasingly fashionable and whose production is expected to increase signifa· 

antly in the next few years, largely because of its nature of environment friendly oxidant 

Platinum complexes have proved successful in the use of H20i. 1-BuOOH and caroate a, 

primary oxidants in reactions like the cpoxidation and ketonization of olefins. the 

hydroxylation of aromatics and the Baeycr-Villiger oxidation of cyclic kctones. Work 

carried out on the latter reaction will be consid;rcd in detail, particul;:.rly with respect to 

mechanistic investigations and studies on the chcmo- regio- and enantiosclcctivity of the 

catalytic system. 

References. 

I. G. Strukul (&!.) "Catalytic Oxidatinns with Hydro!(e11 Pero.1i<IR as Orida111". 

Kbwcr Publ., Dordrecht 1992. 
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LAICl\l2381S B, Tue. 14 

50111 OP TBB CBIMISTIY 

OP PBOSPBIDO lllDGID CAIBONJL C.USTEIS 

Maria D. Varaas 

lnstituto de Qulmlca, UNlCAMP. CP 61~4. ClmpinH, 13081, SP. 1'raz.il. 

Tbe tetranudear 1pecles Hlr4(C0)10<11.-PPh2) Cl) is a versatile species. that 
providt1 111 alternative, more selective enuy into iridium tetra and octa­
nudear ~rbonyl clutter chemistry tban lr4(C0)12 (2). Under mild thermo­
ly1ll. it undergoes dimerilation !la H2 loss, vith sequential f orm1tion of 
ltg(CO) 16h&-PPbz >2 (3 ), tbell Ira( 11-CO>z<CO>t 3( "1}-Pb)( IJ'4·PPh)( µ-PPh2) 

f •0 (301), 11peclt1Hblbitina1 1quare based pyramid fused to an octahe­
dron .. array of metal atoms. By comparison, thermolysis oC l2J only leads to 
~eeompo1i\10!l. Tile brldalaa phoephido and bydrldo aroups in ( l) ind~ 
site selectivity in tbe CO 1ub1lltution reactions or ( 1) with phosphines PR3 
and phosphltet P(OR)3, that result ln tbe formation or monosubttituted 
derivatives !ii an 11soclative mechan11m. at 1 rate or the order of 10'4 
times raster than 1imllar reactions of (2). ln the reactions with isocyanides, 
bowever, siJ laomen of the mono and of the bisubstltuted products ue 
formed. The pbolpbldo lia•nd functions allO 11 an anchor in the condensa­
tion reaction ot llr4(C0)1ol1J.-PPb2>J· (5) with (Rh(C0)2CU2 in the presence 
oC TlPf6. Ullt yleld1 Rhlr4(C0)12(µ-PPb2) (6) (901l. The structure of (6) 

consam oC 1 u)8ona1 pyramidal arranaement or metal atoms and a 1.1-PPb2 
lla•nd brid1Uia 10 apical Rh and an Ir atoms. showina therefore. for the 
first time that tbi1 li8and can be labile. Chanalnll the u-H Haand in ( 1) for 
tbe u3-Rh(COl2 rraament results in labiliiation oC the cluster and a 
different mecbani1m for the 1ubllitution reactions. Compound (6) reacts 
with PPb3 to yield Rhlr.,.(CO)( 12-nJ(PPb3JnC1.1-PPh2l (n • 1 -3). the first step 
being too ran for kinetic measurements. under the conditions studied. and 
the bi1 and trisubstitution steps proceedina by dimxiative mechanisms. 

183 



LAICM2094S B, Tue. 14. 

Organo-metallic chemistry of lanthanides and some 

implications in diolefine polymerization. 

P. Biagini, G. Lugli, Enichem SpA, I.G.D, Novara, Italy. 

P. Andreussi, Enichem Elastomeri R&D, Assago, Italy. 

Organo-metallic chemistry of lanthanides (Ln) is a subject 

of current investigation even for their involvement in 

Ziegler-Hatta catalysis for a-olefines and diolefines 1 . Ln­

based systems for 1, 4-Cis poly-diolefines give easy 

industrial processes and and a final elastomer with better 

mechanical properties 2 . The catalyst preparation generally 

involves a reaction between a lanthanide salt and a tris­

alkylaluminum; lanthanide-alkyl bonds are likely formed 'in 

situ• in the first step of the polymerization re~ction. We 

studied the reaction between homoleptic I.n salts and tris­

alkylalu~inum derivatives at low Al/Ln molar ratio. The aim 

was the isolation and identification of the alkylated 

species for a '.letter knowledge of this step of the 

formation of the catalytic centre. Experimental data show 

that the alkylatLon reaction is strongly dependent on the 

the Ln salt, the direct Ln-liga'.1d/aluminum-alkyl exchangP. 

taking place only in a few cases. The nature of the ligand 

of the starting Ln salt and the tris-alkylaluminum moiety 

both are determinant for the isolation and characterization 

of the alkylated complex. As a general remark, we never had 

evidences of r.eduction of the Ln atom working in a 

temperature ranqe comparable with that claimed in the 

patent litteratur8 for the industrial processes . . 
References 

1. US Pat. n° 510095, 1992 to Phillips Petroleum; EU Pat. 

n° 201962, 1995 to Enichem Elastomeri; EU Pat. n° 11194, 

1979 to Bayer A.G.; Ger. Pat. n° 2933721 to ANIC. 

2. L. Gargani, M. BruzzonP., Advances in Elastomers and 

Rubber Elasticity, Plenum Publishing Co., 1996, pg.233. 
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B, Tue. 14 

BINUCLEAR ORGANOMETALLIC OERIVATIVES: SYNTHESIS AND 

REACT!VITY. 

V_ Ri;ra 

Dcpanamento de Quimica Organometalica. Universidad de Oviedo. 

33071 - OVIEDO (Spain) 

During the last years we have been studiing the chemistry of 1hc 

unsaturated manganese dihydrides 

,.....x, 
p p = P11o!PCH2PPh2 • dppm 

(Et0)2POP(OEt)2. tedip 

which exhibit a rich chemistry under mild conditions with a gr.:at 

variety of reagents. We have studied their behaviour against a range ol 

small organic molecules ( 1-alkynes. nitrilcs and isonitrilcs. aldehyde' 
and kctones. etc) or inorganic ones (S11. SeK. C02. etc). We have also 

studied 1hr.ir reactivity a:;ainst main group derivatives containing E-H 

bonds <E=P. Si. Sn. 8). as well as several types of TM organometallic 
derivatives (e.g. Fe2(C0)9. Mo(C0)6. MeAuPPhJ. group 11 alkynyls(. 

The lecture will describe some recent results in this area and in 

other related ones. It will be surveyed e.g. the preparation of anionic 
derivatives such as (Mn2 HJ (µ-tedip)(C0>61-.(Mn2 I µ-(Et0)2 P-01 Iµ· 

(E10>2PI <C0>612·.or the unsatured (Mn2 (µ-dppm)(C0>612·1Mn=Mn1. all ol 

which show a high reactivity and arc precursors of a wide spectrum 111 

compounds (e.g. hydrides. heteronuclear dusters). Similarly. we will also 

comment on our studies on related d11ungs1en complexes. which 

improves our knowledge of the dccarlmnylation pro"sscs occurring in 

Cp-carbonyl dimers. New reactivity pa11crns of binuclear. neutral or 

cationic. unsaturated compounds (cc>ntaining multiple M·M bonds) under 

mild conditions will be given. 
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LAICMlGOIS •• nu. 16 
REACTIVITY OF PENTADIENYL TRANSITION METAL 
COMPLEXES TOWARDS NEUTRAL NUCLEOPHILES. 

M. Angeles Paz-Sandoval. Centro de Investigaci6n 
y de Estudios Avanzados del I.P.N. Departa•ento 
de Quimica. Apartado Postal 14-740. 01000 Mexico, 
o.F. Mexico. 

During the past several years, we have been studying the 

chemistry of metal complexes containing the acyclic 

pentadienyl group. Through these studies, it has become 

evident that pentadienyl is a highly versatile ligand, which 

possess diverse and novel reactivity. In order to expand our 

knowledge concerning the behavior of different sort of 

pentadienyl complexes we selected complexes with good n 

acceptor ligands (115-C5H7)Mn(CO)J and stronger donor ligar.ds 

(115-C5H7)RuCl(PPhJ)2, both species analogues to the 

classical and wel 1 known 115 -C5H5Mn (CO) J and 

115-C5H5RuCl (PPhJ) 2 complexes which have shown a rich 

chemistry. Then, we performed a thorough investigation of 

the chemical properties of these compounds in the presence 

of neutral nucleophiles, such as tertiary, secondary and 

primary amines and phosphines. The studies on the reactivity 

of 115-C5H7Mn(CO) J with secondary amines and 

diphenylphosphine has been recently described in the 

literature. Then, we turned to the study of the reactivity 

of this complex with primary amines, which allnwed us to 

isolate an intermediate species which supports the proposed 

1, 5-addi ti on mechanism in the syntheses of aminopentenyl 

compounds. It is clear that the key factor that determines 

the reactivity patterns in (115-C5H7)Mn(CO)J is the presence 

of NH or PH function. 

In the cage of the ruthenium complex a different chemistry 

was observed. The addition of PHPh2 was exclusive on the 

metal involving PPhJ displacement, giving the complex 

( (11~5H7) Ruel (PHPh2) (PPhJ)] without evidence of nucleophilic 

attack at the metal-coordinated organic ligand. owing to the 

smaller size of the PHPh2 ligand, replacement of both PPhJ 

ligands was never observed. 
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LAICM2498S B, Thu. 16 

t«>VEL FU. YflJCLEAR llETALLOCEES SPECES TO E>CPLORE 
B.ECTRONC DB.OCAlllATIJN. IMGNETI: NC>tal>OC11¥E f10iEHTES. 

Emw~Roman 1 J M Manr1<J!eZ '. Margsita Ot•o 2• Yvonne Ch6vez 3 . and Beatiz 

Oelders 3 

1Ceniro de lnvestKjaaon Mmera y Metahlgica CIMM_ Av_ Pw<J!e Antonio Rabat 6500. 

Vttacura Sannago Chtle 'Depwtamento de <Allmica FaoAtad de Cienaas Umversidad 

de Chile Las Palmeras 3425. San•ago. Ctvte.3Departamento de Oulmica. Universidad 

r cJericu Santa Marla. Casila 110 V_ V~aiso. Chile_ 

11 has rieen developed a ranonal syntletleal stategy of new bUlldng blodt precurscn fer 

~e preparation of homo and heterometaHic one-dmensional aganometallic polymers. 

Ir. 1t11~ c.unte.<t_ we prepared the folowing binudes. tiple and cp1d'uple dedt• 
comple11es denved from pentalene 

!!C8H7)Fe(C8He)CoCp•I 

{Gp•Fe<CaHalFe!CaHe>feCp•J 

((C8H7)f e(C8He>feCp•J 

(IC9H7JFe<CaHe>FefC9H5l Feep·1 

Tht'S@ ri'!W precur~ building blocks 1olygomers1. w•• ch•actenzed and ther 

~eciroct1em1cal i;ropenies deterlTllned showing a high elect'onic delocahzation and 

~oopera11ve interaction between ther metallic centers. 

ihi: <.1.Md1na11on of tie (Cp•Ru)• fragments to the aomophore 9.9.-biftuorenylidene 

'bi=01 and fluorene afforded the new complexes-

[Cp•RuBFDl+ 

1 

(Cp•Ru BFDRuCp•J2+ 

2 

(Cp•Ru (C 13H 1o)RuCp•J2• 

3 

Complexe~ 1 and 2 show electon-tansfer phenomena coupled wifl eleaochromic 
i;rope<t1f:~- tsmall energy gap. LUMO-HOMOl. ll'lat represent a sron9 elecronic 
delocahzaoon confirmed by a theore11cal study_ 

Complex 3 undergoes an epecrtic dtprotonation by n-BuL1 •ffording fie new llthteted 
i:omplex (Cp•Rw (C 13H9u)RuCp•J2•. ~ Thia compound presents an unueual quenching 

of elecroph1hc attacks on the c9-Li bond. Molecul• atucllre of 4 show a very short 

listance. C9-Li of.1 625 A 

Actnowt1d9ment. This study 1s supported by FONDECYT-CHILE Grants N'825-92 and 

N'1930024 
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RECE:\T AD\-A:\CES I:\ THE CHEl\llSTR\" OF 

PERHALOPHEN\"L PLATl;'liATE 01) COMPLEXES. 

Juan Forniis. 
Depanamento de Quimica lnorgtinica, lnstituto de Ciencia de 

Materiales de Aragon. Unil'ersidad de 7,arago:.a - C S. I. C. Zaragoza 

(Spain). 

Anionic perhalophenyl platinum complexes are useful 

precursors for the synthesis of polynucle•r derivatives. Thus. 

complexes such as (N8u4)2(Pt(C6Fs)4). (N8u4J(Pt(Cc,f5)3(SC4Hg)] and 
(N8u4):!(Pt2(µ-Cl)2(C6Fshl act as Lewis bases and react with several 

metal (M} complexes. or salts yielding polynuclear derivatives 

containing Pt-- M donor-acceptor metal-metal bonds. 

On the orher hand. the anionic phosphido complexes 
(NBu4]:!((C6Fs12Pt(µ-PPh2)2M(C6fs)2] (M = Pd. Pt) can be used as 

starting matt:rials for the synthesis of polynuclear complexes with 

or without metal-metal bonds and the acetylide derivatives 
(N8u4)2(cis-Pt(Cc,fs)2(C•CR)2) (R = Ph. tBu) are adequate precursors 

for the synthesis of polynuclear complexes without metal-metal 

bonds. 

Sevt:ral recent results in 1his field will be presented. 
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MOLECULAR DIHYDROGEN COMPLEXES IN HOMOOENEOUS CATALYSIS 

Luis A. Oro. Miguel A. Esteruelas and C. Valero. 

Departamento de Quimica lnorganica, l.C.M.A., Universidad de 7.aragoza-C.S.l.C. 

E-50009 7.aragoza., SPAIN 

The dihydrogen compounds have distinctive properties of grat utility in 

rationalizing some fundamental steps of the catalytic cy.:les. Thus, it has been proved 

that this type of compounds can play a fimdamental role in the homolytical and 

heterolytical hydrogen activation. Furthennore, the q2-H2 ligand may behave as a good 

leaving group, and acts to stabili7.e unsaturated complexes in solution, without affecting 

the coordination of substrates to the metal center of the catalysts. 

We have found experimental evidences for the participation of a variety of 
M(q2-H:z) complexes in catalytic hydrogention proces,,es, Thus, the complexes 

OsHCl(CO)(PR3)2 (PR3 = PiPrJ (I), PMe-t-Bui (2)) catalY7.e the selective 

hydrogenation of benzylideneacetone to 4-phenylbutan-2-one. The mechanisms deduad 

for these reactions (Sheme I) illustrate ;iew roles of the dihydrogen complexes. I initially 

nonactive, is activated as a result of the formation of trons-(hydri«, dihydrogt-nJ­

OsHCl(ri2-H:z)(C0)(PiPr3)2, which isomerius to cis-(hydrid~. dilrydrog~11;-0sHCI 

(f'l2·H2)(CO)(PiPr3)2. The mictJOn catalyzal by 2 is proposed to go by the intermediate 

1nw-(OsCl(CO)(PMe-t-Bu2)2)2H4, which could be formed by rection of 2 with cis­
(lrydri«, dihydrogtnJ-OsHCl(ri2-H2)(CO)(PMe-t-Bui)2. According to theoretical 

works, this binuclear intermediate could contain a planar 4-gon of cyclically bound 

hydrogen atoms. 
Scheme I 

SH2 "'4-phmylhutm-2-one 
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PROTOSATION AND DEHYDROGENATION OF CO~LEXES WITH SMALL 

UNSATURATED-W\RBON OR -NITROGEN LIGANDS: A CHEMICAL AND ELECTROCHEMICAL 

APPROACH 

Armando J.L. Pombeiro 

Centro de Quimica Estrutural. Complexo I, Instituto Superior 

Tecnico, Av. Rovisco Pais, 1096 Lisbon codex, Portugal 

Complexes with nitriles, isocyanides, or alkyne-derived vinylidene or 

allene ligands at electron-rich rhenium phosphinic centres, 

~-[ReCl(L)(dppe) 2 J(I. = NCR,CNR, C=CHR or H2C=C~CHR; dppe=Ph2PcH2ctt2 
PPh2), undergo protonation either at the metal, to form the hydride 

complexes [ReHCl(L)(dppe) 2J+, or at the ac~ivated ligand to afford 

methyleneamide, aminocarbyne, carbyne or n~-vinyl products, 

[ReCl(HL){dppe) 2)+(HL • NCHR,CNHR, CCH2R or CH2CCH2R, respectively). The 

mechanisms of some of thes? fast reactions, as indicated by stopped-flow 

spectrophotometry.is also presented and discussed, ~· in terms of site 

competition for the proton attack. 

The electrochemical behaviour of those and related complexes is presented 

and shown to involve deprotonation or dehydrogenation processes, upon 

N-H, C-H or Re-H metai bond cleavage induced by electron transfer. 

References 

- A.J.L. Pombeiro, Inorg. Chim. Acta, 1992, 198-200, 179; Polyhedron, 

1989, !• 1595; J. Organometal. Chem., 1988, 358, 'J.7.1. 

A.J.L. Pombeiro, in ":iolecular Electrochemistry of Inorganic, 

Bioinorganic and Organometallic Compounds", A.J.L. Pombeiro and J. 

McCleverty (Eds.), NATO ASI Series, Kluwer Academic Pub!., Uordrecht, 

1993, p. 331-344. 
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COMPARATIVE STUDIES ON THE REACTIVITY OF CYCLIC 
AND ACYCLIC PENTADIENYL CHLORIDE BIS (TRIPHENYL 
PHOSPHINE) RUTHENIUM COMPLEXES TOWARDS 
DIPHENYLPHOSPHINE. 

H...Angeles Paz-Sandoval, Odilia Perez Camacho, Roman Torres 
Lubian. Centro de Investigacion y de Estudioe Avanzados del 
IPN. Depar.tamento de Quimica. Apartajo Postal 14-740. 
07000-Mexico,D.F. Mexico. 
Richard D. Ernst. University of Utah. Department of 
Chemistry. Henry Eyring Building. Salt Lake City, Utah. 
84112 U.S.A. 

We have investigated the syntheses, physical, chemical and 

structural properties of various pentadienyl and 

cyclopentadienyl ruthenium compounds. 

Reaction of [lls-CsHnRuCl (PPhJ)2] (nsS, 7) with an equivalent 

of diphenylphosphine affords the m~nosubstituted compounds 

:1')5 -CsHnRuCl (PHPhi) (PPh1) 1 b:,· replacement of one of the 

triphenylphosphine ligands in each case, while the 

disubstituted complex [(11s-CsHs)RuCl(PHPh2)2) is only 

isolated for the cyclic derivative. 

A great deal of similarity bfltween some complexes with 

cyclic and acyclic pentadienyl ligands has been reported 

and we found that the monosubstituted 

((TJs-CsHn)RuCl(PHPh2)(PPhl)] (n=S,7) is another example of 

this similarity. 

HPP117 

..._., 
Cl·· .•• I ............ "'. . 
,,/I '"'"""1 

"'""•1 

~ 
I 
I 

,,.,.,,...-u-..... 
- I -Cl 

The addition of two equivalents to [(TJs-CsH7)RuCl(PPhJ)2) 

or just one equivalent to ( (115 -CsH7)RuCl(PHPh2) (PPh1)) 

affords the complex cis-RuCl2(PHPh7.)c. Spectroscopic 

evidence for the formation of a phosphido dimer will be 

discussed, as well as the comparative stability of these 

l)
5 -CsHn ligands. 
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COPPER-CATALYZED CYCLOHElCANE OXIDATION WITH 

HYDROGEN PEROXIDE AT ROOM TEM?ERATURE 

Jl!t: Schuchardt and Ricardo Pereira 

Instituto de Qu1mica, Universidade Estadual de Campinas 
CP 6154, 13081-970 Campinas, SP - Brazil 

Cyclohexane can be efficiently oxidized to cyclohexanone 

with some cyclohexanol at room temperature in 

pyridine/acetic acid, using hydrogen peroxide in the 

presence of ferric chloride. On the other hand, the 

reaction is slow (10 h) and the turnover numbers are 

normally low (<10). We studied the possibility of 

substituting ferric chloride by cupric chloride and 

found that the reactions are much faster. This system is 

more efficient in pyridine without acetic acid, giving 

only cyclohexanone with JJt efficiency in JO min of 

reaction time. The turnover number is low (1. 7) but can 

be increased to 7. J (20t efficiency) or even to 48 (lOt 

efficiency) by reducing the quantity of copper chloride 

used as catalyst. Other copper(II) salts are less 

efficient showing that chlorine is an active ligand. The 

efficiency of the system is maintained with up to 5 mL 

of water, which makes it appropriate for accumulating 

oxidized products. In up t.o 4 accumulations, the 

efficiency is maintained at J3' and 7. 3 mmol of 

oxidation products are formed, which corresponds to a 

final conc-~ntration of o. 2 M. Interestingly cyclohexanol 

is also formed in the accumulation reactions, reaching 

an one: ol ratio of 4. 4. After 4 accumulations the system 

deactivates producing no further oxidation products. We 

are presently trying to find out how we can avoid the 

deactivation of th" system, which would allow obtaining 

a higher concentration of oxidation products. 

Acknowledgements: FAPESP and CNPq 

Schuchardt, U., Kr~hembUhl, c.E.Z. and Carvalho, W.A., 

Nev J. Chem 1991, 15, 955. 
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NEW OXIDE-SUPORTED ZIEGLER CATALYSTS 

Ylf. Scbuchar<.ft, Soraya Jeric6, I.Joekes and w. Kaminsky* 

Instituto de Qu1mica, Universidade Estadual de Campinas 

CP 6154 , 13081-970 Campinas, SP - Brazil and *Institut 
fUr Hakromoleculare Chemie, Universitat Hallburg. 

Oxides are normally poor supports for Ziegler catalysts 

as their basicity is too low for a strong catalyst-sup­

port interaction. We studied the possibility of reducing 

the oxides before heterogenization in order to improve 

this interaction. N-type oxides which contain oxygen on 

their surface are easily reduced by organometallic re­

agents such as butyllithiWI. Titanium dioxide, for in­

stance, forms on reduction an intensely blue solid, due 

to the removal of oxygen from its surf ace which then 

efficiently heterogenizes titanium tetrachloride. The 

catalyst thus obtained is very active for ethylene poly­

merhation. At 5ooc and 2 bar of ethylene its activity 

is 7557 kg polyethylene (mol Ti)-lh-1bar·1 • The polymer 

chain grows for 1 h, reaching an average molecular 

weight, Mv, of 2500 kg mo1·1 • At 1ooc the activity is 

even higher (13800 kg PE (mol Ti)-lh-1bar·1 ) showing the 

good stability of the catalyst. The molecular weight can 

be controlled with molecular hydrogen; i~ the presence 

of 0.5 bar, polyethylene with a molecular weight of 411 

kg mo1 · 1 and a low polydipersity factor of 2. 2 is ob­

tained. Other n-type oxides also form active catalysts 

under thes~ conditions. Titanium tetrachloride on re­

duced lanthanum oxide, for example, polymerizes ethylene 

to give 4311 kg PE (mol Ti)·lh-'bar·1 • These catalysts 

are also efficient in propylene polymerization. Titanium 

tetrachloride on reduced titanium oxide produces poly­

propylene (3018 kq PP (mol Ti)- 1h- 1bar·1 ) with a hiqh 

molecular weight of 459 kg mo1· 1 and a good isotacticity 

index of 9Jt, confirming the strong catalyst-support 

interaction. Acknowledgements: FINEP, Stift~rverband, 

CAPES-DAAD and CNPq. 
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DEGRADATION OF TRIBUTYLTIN CHLORIDE (TBT) :N WATER BY EITHER 
ACTIVE CHLORINE OR HYDROGEN PEROAIDE 

J.A.Nav10 and C.Cerrillos 

Dp.o. de Quimica Inorganica.Facultad de Quimica.C/.Prof .Gar­
cia Gonzalez,s/n. 41012-Sevilla (Spain). 

The interest in the environmental chemistry of organotin 
comµounds has been risen dramatically, and a few articles ha 
vc already been written reviewing certain areas of these to-
,.i1cs (1). -

The impact of tributyltin chlorides in the aquatic environ 
ment and their natural pho:odegradation by ultraviolet illuni 
nation has been recently reported by us (2). Altthough seve­
ral studies (2) have proved the positive effect of UV-illumi 
nation on environmental degradation of butyltin compounds,ho 
~ever thts process has its limitations. The maximun absore­
t~on ~av~lenqht of butyltin compounds are within the ultravio 
let reg1on. ~onsequentely, butyltin compounds are degraded­
very slowly by natural sunlight. Moreover the UV-photo<legra 
da~1on of TBT leads to the formation of partially oxidized­
products from the organic groups attached to the tin atoms. 
Accordingly new meLhods must be developed. 

Chlorina<:ion and oxidation by l"rjdrogen peroxide are widely 
used to des1nfect wastewater, drinking water and swimming 
?Cols. In this sense we discuss here two additional methods 
!or detoxifying butyltin chlorides in waters, by the trans 
formation of TBT to less toxic forms: either by hypochlorit~ 
solut•on or with hydrogen peroxide. 

The chemical cleavage of butyltin compounds by the action 
of c10- or H202 has been studied semiquantitatively by an 
spectrophotometric analytical method. Gas chromatography-mass 
spectromrtry techn1qucs,GC-MS, was used for thr analysis of 
the liquid phase during the degradation process of buty!tin 
chlorides. 

Rctcrences: 

!wdo Omae, in:Organotin Chemistry, Journal of Organometa 
ll1c Chemi5try Librdry 21,Elscvicr,Amstcrdam,1989(revie;). 

2 .J.A.Navio, C.Ccrrillos, F .. J.Marchcna and F.Pablos, Jour­
nill of Photochemtst_ry and Phototnol. ,A:Che.-.11stry (in press) 
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Alkynyl-Vinylidene Coupling as Versatile Route to Enynyl and 
Dienynyl Ru(ll) Complexes 

Claudio Bianchini.a Maurizio Peruzzini,a Antonio Pastor,b Antonio RomerosaC and 

Fabrizio Zanobin;a 

a1sSECC, C.N.R.. Firenze. Italy. boepartment of Chemistry, University of Sevilla, 

Spain, coepartment of Chemistry, University of Grenada, Spain. 

An increasing interest is presently being paid to transition-metal complexes containing 

highly conjugated organic ligands as they are useful precursors for either further structural 
elaborations of the organic fragments or may exhibit optical nonlinearity in solution. 
In this communication. we report that the reaction of the aminodiphosphine Ru(ll) species, 

trans,mer-((PNP)RuC12(PPh3)]f1] [PNP = n-C3H7N(CH2CH2PPh2)2J. with terminal 

alkynes gives isomeric vinylidenes differing for the ciSltrans arrangement of the chloride 

ligands. The two vinylidene derivatives readily react with an excess of LiC=CR in THF to 

yield. after addition of ethanol, regio- and stereocontrolled dimerization or trimerization 
products depending from the vinylidene isomer used. All of the comple:::es described in 
the scheme have been characterized by spectroscopic techniques and (tor 5, 6, and 7) by 
complete X-ray diffraction analyses. The mechanism accounting for the selective 
assembling of the butenynyl and hexadienynyl ligands at ruthenium will be presented and 
discussed. 

Cl 
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4 CN-Ru-CO 

/I ,02 Cl 
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THFIEtOH RCEC ~$=-R 
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Reference: C. Bianchini. P Innocenti. 0 Masi. M. Peruwni, F. Zanobini Gazz. Chim. It. 
1992, 122, 46l. 
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Coordination of Dloxygen at a Dihydrogen-bir Jing site: Crystal 
structure of [RuH('r12-02)(dlppe)2][BPh,] (dlppe=1,2-
bls(dllsopropylphosphlno)ethane). 

By Manuel Jirm§nez Tenorio, M. Carmen Puerta, and Pedro Valerga 

Dept. Qufmica lnorganica, Facultad de Ciencias, Universidad de Cadiz 
Aptdo. 40, 11510 Puerto Real, cadiz, SPAIN. 

The complex trans-[RuHCl(dippe):J dissociates the chloride ligand in 

methanol or ethanol yielding orange solutions containing the five-wordinate, 1 £ 

electron cation [RuH(dippe):J', which can be precipitated as tetraphenylborate salt. 

This complex reacts with hydrogen in acetone or chloroform yielding the labile 

dihydrogen complex [RuH(HJ(dippe).J[BPhJ, which is only stable under a H2 

atmosphere. The nature of the dihydrogen ligand has been established by T, and 
1J(H,D) measurements, which yielded the values T,(min)=10 ms (acetone-d6 , 300 

MHz, 228 K) and 'J(H,0)=30 Hz, being both typical for a •non-classical" hydride 

complex. Both [RuH(H2)(dippe).J[BPhJ and [RuH(dippe).J[BPhJ react 

stoichiometrically with traces of 

oxygen yielding the hydridodioxygen 

adduct [RuH(OJ(dippe):J[BPhJ, w:iich 

exhibits fluxional behaviou;, as 

inferred from 'H and 3 'P{'H} NMR 

spectroscopy. The X-ray crystal 

structure of [RuH(OJ(dippe).J[BPhJ 

has been determined, and a view of 

the cation complex is shown in Fig. 1 , 

displaying distortea octahedral 

coordination around the ruthenium 

atom, with one side-on bound 

dioxygen ligand and one hydride 

ligand, in mutually ll.filJj· positions. 

~· 
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The Synthesis of lcml-[Mo(NJ2(dlppe):J (dlppe=1,2-
bls(dllsopropylphosphlno)ethane) and Its ~rotonatlon. Crystal 
Structures of [llof (NNH2)(dlppe)2)[BF ,] and ll:IUH­
[MoCl2(dlppe)J[BF J 
By David L. Hughes8, Manuel Jimenez Tenorio", M. Carmen Pueruf, and Pedro 
Va/eraa" 

a AFRC-IPSR Nitrogen Fixation Laboratory, University of Sussex 
Brighton BN1 9RO, UNITED KINGDOM. 

b Dept. Quimica lnorganica, Facultad de Ciencias, Universidad de Gadiz 
Aptdo. 40, 11510 Puerto Real, Gadiz, SPAIN. 

The reduction of [MoCl3(thf)J with sodium dispersion in thf under dinitrogen 

in the presence of dippe, allows the isolation of trans-[Mo(N2Mdippe)J ("(NN) at 

1900 cm ') in low yields. This complex has been characterised by the usual analytic 

and spectral techniques. The tetrahydride [MoH4(dippe)J has been obtained from 

(MoC14(thf):J by reaction with NaBH4 in the presence of dippe. This compound had 

been previously prepared by metal-vapour synthesis methods. 

The protonat1on of (Mo(Nz)2(dippe)J with different amounts ot HBF.-OE~ in 

diethylether has been studied. With tNo equivalents of HBF 4-QEt2 the hydrazido(2-) 

complex (Mof(NNH:J(dippe)J[BF J was obtained, and its X-ray crystal structure 

determined (Fig. 1). The reaction of 

[Mo(N:J2(dippe):zl with an exce~s of 

acid ~· 10:1) yielded a red-orange, 

paramagnetic solid, which upon 

recrystallisation from CH2CIJE~O 

showed to be (MoCl2(dippe):J[BF J. 
The X-ray crystal structure of this 

complex was also determined, 

showing a ~-arrangement of 

chloride and phosphine ligands. 

Further studies on the prc:~riation of 

the system (Mo(N2)2(dippe)J are 

underway. and the results will be 

presented. 197 
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HaH-5andwlch Hallde, Alkyl, Hydride, and other Derivatives of 
Iron containing the Bulky Dlphosphlne 1,2-
bls(dllsopropylphoaphlno)ethane (dlppe) 

By ManUfJ/ JitrH§nez Tenorio, M. Garmen Puefta, and Pedro Valsrga 

Dept. Qulmica lnorganica, Facultad de Ciencias, Universidad de cac:tiz 
Aptdo. 40, 11510 Puerto Real, cactiz, SPAIN. 

The four coordinate iron phosphine complex [F~(dippe)] reacts with LiC5Hs 
or LiC5Me5 yielding the corresponding half-sanrlwich deriyatives [Fe(ri5-

C5HJCl(dippe)] or [Fe(ri5-C5Mes)Cl(dippe)). These complexes react with Grignard 

reagents to give the alkyls [Fe(ri5-C5Hs)R(dippe)] (R=Me or CtiiSiMaj or [Fe(ri5• 

C5MeJR(dippe)] (R=Me). If 'PrMgCI is used, a Ji-elimination reaction takes place, 

and the mc.nohydrides [Fe(ri5-C5HJH(dippe)) or (Fe(ri5-C5MeJH(dippe)] are 

obtained. We have also prepared these hydrides by reaction with super-hydride 

(Li(HBEt:J). Both monohydrides are readily protonated by HBF4·0E~ yielding the 

dihydrides (Fe(115-C5Hs)(HMdippe)]' and [Fe('r{C5MeJ(H)i(dippe)]'. isolableas their 

tetraphenylborate salts. No dihydride-d1hydrogen equilibrium has been observed for 

any of these complexes, and therefore, they must be considere~ as iron(IV) 

organometallic species. 

The vmylidene comple·•es (Fe(r{C5HJ(C=CHPh)(dippe))' and (Fe(ri5-

C5Me5)(C=CHPh)(dippe}]' were obtained by reaction of the corresponding halo­

complex with Li(CCPh) and HBF40Eti. and isolated as tetraphenylborate salts. 

Deprotonation of thes:! vinyl!dene complexes with KOBu' yielded the red acetylides 

(Fe(ri5 -C5H5)(CCPh)(dippe)] and [Fe(115 -C5MeJ(CCPh)(dippe)}. 

All the complexes prepared in this work were characterised by IA, 'H, ' 3C{'H} 

and 31P{'H} NMR spectroscopy, and microanalysis. 
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\IOUEl.S 1-"0K HUS: KEACTIO'.'\S ot· UIHE~ZOTHIOl'HE'.\E A~U 

DIBESZOTHIOl'HE'.\E SU.1-"0'.\E WITH LOW \'AU-Sr 1'1..ATl~DI \IETAIS. 

JJ. Garcia and P.\I. '.\1aillis 

Department of Chemi~try, The L ni,ersity. Bruok Hill. Sheffi.:ld. S3 711F. CK. 

In thi~ work ;ire pre~en1eu the reaction~ oi Im\ \aknt platinum metal~ \\ilh the.: ligand~ 

uihenzothiophcnc.: ;ind uihenzothiophcn<! ,ulfonc.:, in an effort to dul·iuatc.: the 

mechanism of the hiurouesulfurization pro.:c,:,,_ Our re,ulh indi.:aic l..'\idc.:n.:c.: for 

insertion of a metal onto !he carbon-sulfur hond of the.: aromati.: dihc.:nrnthiophc.:nc.:. 
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SYNTHESIS OF TETRANUCLEAR THIOLATE­

BRIDGED Fe3Au CLUSTERS. 

E Oelgadoa E Hernandeza O Rosse11b. M Secob and X SolansC 

aopto Quim1ca lnorgamca.Umvers:dad Aut6noma <le Madnd.28049-

Madnd Spam 

b Dpt Ouim1ca lnorgamca. Univers1tat de Barcelona. 08028-

Barcelona.Spa:n 
COpt Cristal lograf1a. Mmeralog1a 1 D1p6s1ts Minerals. Univers1tat de 

Barcelona. 08028-Barcelona Spain 

It is known that compounds of formula [Fe3(C0)9(!13-SR)(wH)] are 

prepared by reaction of th1ols .HSR. and Fe3(C0)9 [1). Given the 1solobal 

analogy between the H+ and the AuPPh3+ fragments [2]. we carried out the 

synthesis of [Fe3(C0)9(,13-SR)(wAuPPh3)] compounds. according to the 

following scheme. 

THF. 25°C 
A: Pr' Bu1 Cy Er 

A PPh3 

CC A Au CO 

"%~/ 
OC-Fe -- Fe-CO 

/""-I/" c Fe co 
0 

c/ I 'c 
0 c 0 
• 0 

• TICI + UBF 4 

The new compound have been charactenzates by IA. 1H-.1Jc •. 19F­

NMR spectroscopies and FAB mass spectrometry 
X-ray data will be provided on [FeJ(C0)9(,13-SPr1)(,.-AuFPh3)) 

Referencet 
f 1) J A de Beer C1nd R J Hames Chem Commu:1. (1970) 288 

(2) J W Lauher and K Wald J Am Chem 103 (1981) 7648 

200 



LAICMlOSSP 61, Mou. 13 
SUPPORTED AND UNSUPPORTED MET AL COMPLEXES OF 
BENZOYLTHIOUREAS 

Daniele Cauzzi, Mirco Costa, Giovanna MarzoJini, Giovanni Predieri, 

Antonio Ijripjcchio and Marisa Tiripicchio Camellini 
lstituti di Chimica Generate ed Inorganica e di Chimica Organica, Universita 

di Parma, Viale delle Scienze 78, I-43100 Parma, Italy 

It is well know:t that substituted thioureas are suitable ligands for different 

metal species; nevertheless the catalytic properties of the thiourea-mecal 

complexes are practically unexplored, if we exclude the case of the 
thiourea/PdX2 (X = Cl, I) complexes, which were found efficient in 

catalyzing carbonylation of alkynes.1 Rece:ttly, we have prepared thiourea­
functionalized silica xerogels by hydrolysis and co-condensation oi Si(0R)4 

(fourfold cross-linking) with the suitabl:.? functionalized siloxane L-Si(OR)3. 

Aim of this research program is to produce novel polymeric materials 

designed to support metal complexes through coordinative linkage.2 
For this purpose, we have synthesized the benzoyl-thiourea (EtO)JSi­

(CH2)JNHC(S)NHC(O)Ph as a precursor of the new functicnalized xerogel 

XGbztu. The n.>n-siloxanized thiourea CH3(CH2)2NHC(S)NHC(O)Ph (Hbztu) 

has been useC.: as a model for the surface binding function. It reacts with 
[Rh(cod>Clh giving the complex [Rh(cod)(Hbztu)Cl) (1) and with 

palladium(II) chloride and acetate affording [Pd(Hbztu)2Cl2) (2) and 

[Pd(bztu)2J (3), res~'ectively. The crystal structures of 1 and 2 have been 

determined by X-ray diffraction methods and are sketched below. 

The related complexes, tethered to XGbztu, have been tested as hybrid 

catalyst precursors in hydroformylation and hydrogenation processes with 

satisfactory results. 

I G. r. Chiu~oli, M. Costd, S. Rl·vcrbcri, G. Sdlcrno, Gazz. Chim. Ital. 115 (1985> 691. 
2 C. Fcrr.iri, G. l'rcdicri, A. Tiripicchio, M. CostcJ, Chem. Mater 4 (1992) 243. 
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LllllATtD ROORENYL ANllN COORDSMTB> TO 1WO (Cp-rllll• 
GROUPS, (Cp•-C5Me5:M:Fe,B.1). INUSUAL WENCHING CF ELECTROPHLIC 

ADDl110NS AND X-RAY CRYSTAL ST'RUCTmE CF ((Cp"Ru)2 '16.116<.1jigl1) 

(OSIJ,P 3!2 

M«g«ita QterQ •_ Enn~e Roman b. J M Manriquez b arid Oscar WCll\e c 
1 DlpMamerco de QimlCll Fac:Ulad de Qenaas U111V91Sldad de Chile Las Paflleras ~25 iianriago 

QIN b Ceniro de lnvesDgaalln 11.tnera y Mlilallt!Jca Clt.f.1.Av Parque Antonro Rabat 6500 VllaCU'a 

Sanllago Olile. c Depanamer110 de FISlca. FaaJbd de Cierloas i'1sicas y 11.tltematicas ur~versidiid do; 

Ollie Beaucne« Ir.JO. casi11a 2m Saroago Ol~e. 

Deprotonat1on of tie btnude• lluaene der1vat1ves ((Cp•M) 2 :i5 ri 6-C iJH 1 ~(X12 't 

M-Fe. X•PF ,,,- and 2. MsRu. X=OTf: hy means of one equivalent of n-Bul1 afford:; tt-e 

novel d1cat1onic organolt1h1ated complexes ((Cp•M1TJ6 TJ 6-C 13H9LikXl2 3 (M::Fe X=Dr ~ · 

and 4 (M.aRu. X=OTf; These lith1ated species 1n an unpreceden! way do not undergf 
attack on the C

9
-Li bond and show a monoeledron1c revf!f:;1ble ox1da1Jon '. s,, = • 0 4 

V 'SCE1 wdhout Rucbrll ct.nge These results are 1n contrats with the mononuvear 

tluorene derivatives ((Cp•M) TJ6-c 13H 1oJX ( SM-Fe 6 MzRu1 where monooeprotooan:ir. 

wilt1 n-Bul1 affords the classical neutral e> .. w - cyclic olefine corrople,e:> [:'.'.~··~1 

115-C 13H9J.w1ch show a rapid electoph1hc addtt1on at the C9 carbon atom arid do r10! 

asplay an etectochem1cal oxidat1on behav1011 

j(Cp0 RuJ 116 11 6 -C 13H9L1kX12 + e• ~ 
e+ •PhCOCl.020 CH31 

Acknowledgment this wak wa& &1J!Jpor1ed by FONOECYT·CHiLE 1Gra111~ 825-92and 001?.·92 
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\IET AL v APOUR SYNTHESIS or fLUORENE TRANSmON METAL 

COMPLEXES. 

F G N. Cloke•. AR. Dias and J L Ferreira da Sil\a. 

C cntro ~ QuimiCI Estrutural. lnstituto Superior T ecniro. A\ Rm 1sco Pais. 111% Lisboa 

Codc'I.. Portugal 

• • School or Chemist~ and Molcailar Sciences. Unncrsi~ of Sussex. Brighlon. BN I 9RQ. 

t: K 

The 11lle comple'l.CS \\crc prepared using the Metal Vapour S~nlhesis technique.~ cocondcnsing metal 

and lluorenc 'apours on a glass reactor cooled \\ith hquid nitrogen ( -196 "C ). 

B1s-nuoreoc complc~cs ,.ere ~ntheslscd for T1. Mo and W The final product of these IQCUons was a 

m"ture,. Ill or t\\O isomers that \\Crc rccmen:d ~ rccf}stalisalion in toluene I petrol or sublimation 

f \to I 

M(at) 

M -'Ti. Mo. W 

The h1~·nuoren' I iron 101 ... as prepared ~ cocondcnsation or iron and nuorcne and also isolaled b~ 

re1;1) ~1ahsa11on m 1ol11cnc I petrol 

Fe(al) • 
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DIOXOMOLYBDENUMM> HALIDES AS OXOTRANSFEll CATALYSTS 

FnmciscoJ. Ammz. Refg! Apdn, 
Dpto. de Quimic:a lnorpnica. Colegio Uoivcrsitario de Burp. 09001 Barges. Spain. 

Jesns M. Martiacz de n.duya 
Dpm. de Quimica IDorpnica. Ulliva9dld de Valladolid. 4700S Vllladobd. Sp.m. 

Oxygen atom transfer mletion involving dioxomolybdenum(VI) complexes constituteS a 
focus of CUJTCllt interest because of its significance in some important biological 
proces.ses.1 The first indication that halide complexes might be more efficient as oxygen 
atom transfer c.atalysts than those of sulphur was provided by Enemark' s group2, based on 
qualitative obscrvatioos oo dioxomolybdenum(VI) pyrawlylborare halide complexes. 

We have examined the c.atalytic activity of M~X2(DMSO)i (X = F, a. Br) in two 
different oxotransfer reactions: i) oxidation of triphenylphosphine by dimcthylsulphoxidc. 
and ii) dcoxygcnation of azoxybenzene by triphenylphosphine. We have also measured the 
activity of MoOi(S:zCNF.t2h, the ?RJCOlYpical example of dioxomolybdenum{VI) catalyst 
containing sulfur-donor ligands, having found that in both systems the chloro and b~ 
complexes are more effi:ctive than the carbamare.. 

ID 

70 

10 

JO 100 ,,0 ..... :oo 

Oxidation of PPb3 by 
dmso was carried out at 
36 'C in dmso (20'Ki v/v 
in dmso-d6) and solutions 
were analyzed via lip 
NMR spectroscopy. Fig. 
I shows the results 
obtained with chloro, 
bromo and dithiocarba­
mate complexes as ca­
talysts as well as the in­
fluence of bromi<!c ions 
in the case of the bromo­
complex (which is largely 
dissociate in dmso). A 
solution of 

Mo(h(S2CNEt2h in dmso was found to be unstable, but our results suggest that 
MoQi(S2CNEt2h increases in activity as it decomposes. No formation of OPPh3 was 
detected with the fluoro-complex after 24 hours. 

Kinetic analysis led to a value of k = 2.57 (M.s)· I for the reaction: 

dlDlo 
"Mo0i02" + PPh1 -----------·--> "MoOCJ2• + OPPh3 

Although this value of k cannot be rigourously compared with the second-order rate 
constants observed for the reaction of PPh3 with other dioxomolybdenum(VI) complexes 
we note it is 1-2 orders of magnitude higher than rate constants observed for 
dithiocarbamates. From these results it follows that, at least in oxotransfer from dmso and 
PhN(O)=NPh to PPh3, F.nernark's assumption was correct that many species are expected 
to be more active than cart>amarcs. 

Cl) Holm, R.H.; Chem. Rev. 1987. R7. 1401; Coon/, Ch~m. R,v. 1990. /(}(). 183 
(2) Robert~. S.A.; Youns. r.G.; Kiplr.e, C.a..; Clelud, W.E.; Y1manou,b1, K.; Carducci. M.D.; 

Eneuwt. J.ll.. lnt"K· <lion. 1990, 29, 3650-3656. 
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ORGAllOLEAD DERIVATIVES OF COORDlllATIVELY SATURATED 

PLATI-( II) 01.EFillli COllPLEXES 

Vincenzo Giulio Albano and Carlo Castellari 

Dipartimento di Chimica "G. Ciamician", Universita di 

1121.ogna. via F. Selmi 2. 40126 Bologna. Italy. 
Achille Panunzi and Francesco Ruffo* 

Dipartimento di Chimica. Universita di Napoli "Federico II". 

yia Mezzocannone 4. 80134 Napoli. Italy. 

Angeles Sanchez 

Qepartemento de Ouimica In.Qrganica, Universidad de Santiago 

~postela. Spain. 

The organometallic compounds of the 14th column metals are 

useful tools in preparative chemistry ( 1]. Thus, there is 

significant ground for the investigations currently 

concerned with transition complexes bearing organometal 14th 

column fragments "as ligands". We report here on bimetallic 

complexes {I) of general formula [PtCl(PbR2ClJ(N,N-­

chelate) (olefin)], having an organolead group in an axial 

position of a coordinatively saturated platinum(II) TBP 
olefin complex.The procedure for the syntheses of the type J 

products involves oxidative to platinum(O) complexes, e.g. 

according to the following equdtion: 
Cl 

~Me() . 
<.:..<~-"' COOM• 

Me COOMe 

l·Me 

P.t-

Me j ('coou. ( I> 
Me,,ciPb COOMe 

A noteworthy feature of the products is the unprecedent 

stable sequence Pt(II)-PbR2cl. 
The single crystal structure analysis of [PtCl(PbPh~Cl)(2,9-

Me2-l,10-phenanthroline)(C2H4)] is also discussed. 

References 

1- V.G. Kumar Das and c. Chu, The Chemistry of the Metal­

Carbon bond, J. Whiley and s., London, 1985, vol. 3, 1. 
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RHODIUM AND IRIDIUM COMPLEXES WITH Cl-DIIMINES. 

Bikrani M .. Fidalgo M.L.and <1arralda M.A. 

Facultad de Quimica de San Sebastian. Universidad del Pais Vasco. San 

Sebdstian. SPAIN 

R~a.:-tions of [ML~Cll: (M=Rh, Ir; L2 =COD, NBD~ with a-diimines 

RN=CtR')-C(R'l=NR, derived from glyoxal(R'=H; R=cyclohexyl; p­

dimethylaminophenyll (GLL) or from biacety: (R'=CH 3 ; R= phenyl; NH-; 

OH) (BLL) have been studied. 

[Rh(COD)Cll: ?:eacts with GLL to give, irrespective of the 

stoichiometric ratios 1:1 or 1:2, Rh-(CODl:Cl_(GLL) compounds t~at in 

solu'cion undergo the following equilibrium, displaced towards the left 

at low temperatures: 

[P.h (COO) Cl (µ-GLLl] ,;;i [Rh(COO)(GLL)]•[Rh(COD)Cl:l-

[Rh(NBD)Cl] 

stoichiometric 

reacts -..ith GLL to 

ratios l·' or 1:2, 

give, irrespective of the 

neutral pentacoordinated 

P.h ( C 11 (NBD) (GLL) compounds that in solution undergo int ramolecular 

re .. rrengement~ thdt are rapid e..-en at -60°C. 

fI1(COl1C!j reacts with GLL to 

stoichirimetric ratios, Ir-(CODI Cl:(GLL) 

give, depending on 

compounds (Ir:GLL=2:1) 

the 

or 

IrtClitCOOl(GLLI (Ir:GLL=l:l). When using BLL ligands only 

pentacoo1·dinated Ir(Cl) (COD) (BLL) compounds are obtained. 

Ir(Cll (COD) tGLLI undergo chl~ride dissociation while Ir(Cl) (COD) (BLLI 

undergo intramolecular rearrengements. These processes are slow at 

- 6 0°C. 

When the aforementioned reactions are perfo~med in the presence ot 

Sr.Cl_, trichlorostcmnato [MISnCl.) L: (LLI ]compounds are obtained in all 

Cd3e:>. Th.,:-;e --ompound:-; .. r .. pentdcoord1ndted in the :-;ol1d stdte but 

sh0w d1::-.. ;n~· 1rlit ion of .SnC l in ~olut ion dt i:oom t~mper~ltl.lr~. At: low 

te1~p,.rdt1ne-> thl:> eq11il1br1um i:; displac"'d toWdtds the 

p .. nt~ccordinatP~ compounds. The tendency to inn1c dissociation follrws 

thP order: Rh 1 r0D · Rh•NEsD • Ir /C00. 

Iridium corr.pot1nd:; 3uch as Ir(C00) IBLLI (Cl) or [IriCODI iBLLI )PF~, 

catalyse hydrog1n trdn3fer from isopropa~ol to ~yclohexanone, and the 

lattPr a~e morP dctive than the former. The influence af the pre3en~e 

of ~nc·1 in th~ tedr·t10n mixture nf r·hloro rompo11nds l~ dl3o :;t11rl1~rJ. 
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AN N~·iR STUDY OF THE DISPROPORTIONATION OF 
ORGANOLEAD DIORGANODITHIOPHOSPHINATES 

C. Silvestrua,b, A. Silvestrua, R. Cea-Olivaresb and I. liaiduc3-•b 

a Facultatea de Chimie, Universitalea Babe~-Bolyai, R0-3400 Cluj-Napoca, 

Romania. 

b lnstituto de Quimica, Universidad Nacional Autonoma de Mexico, Ciudad 
Universitaria, 04510 Mexico, D.F. 

Triphenyl- and diphenyllead(IV) chlorides reacted with diorganodithiophosphinato 

salts to give the corresponding organolead(IV) derivatives containing dithio­

phosphorus ligands, i.1.:. PhJPbS1PR1 and Ph1Pb(S1PR1)z where R = Me, Et, Ph. 

The title compounds were characterized by spectroscopic techniques. 

Diphenyllead(IV) dithiophosphinates undergo disproportionation following the 

scheme: 

2 Ph2Pb(SlPR1)2 - Ph3PbS2PR2 + PhPb(S2PR2), 

uns1able 
not isolaled 

1 

The reaction was sludied in detail by ·11 P and IH NMR speciroscopy. 
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INORGANIC CHELATE RINGS CONTAINING TIN, PHOSPHORUS, 

NITROGEN AND OXYGEN,'SULFUR. SYNTHESIS AND STRUCTURE 

R. Cea-~ >livaresa. C. Sih·estrua,b. i. Haidu.::a.b and 1\.1. Gielen.:: 

a lnstituto de Quimica. Universidad Naciunal Autonoma de Mexico. Ciudad 

Uriiversitaria. 04510 Mexico, D.F. 

b Facultatea de Chimie, Universitatea Babe~-Bolyai, R0-3..JOO Cluj-Napoca, 

Romania. 

c Faculty of Applied Science. Vrije Universiteit Brussel. B-1050 Brussels, 

Belgium. 

A series of di- and triorganotin derivatives containing inorganic (carbon-free) 

chelate rings A and !! have bt.-en prepared and characterized by spectroscopic 

methods. 

\I 
'I /0-P~ 

Sn fN 
/I '-o=P 

A /\ 

\I 
"I /S-P~ 

Sn ~N 
/I 's=P' 

B /\ 

In diorganotin derivatives RzSn[(OPPhzJiNh and RzSn[(SPPh:liNh the metal is 

six-coordinate and the ring is symmetrical with a delocalized it-system. The: 

structures were confirmed by X-ray diffraction. In triorganutin derivatives the 

spectroscopic data suggest unsymmetrical (anisohidentate) or even moncxlentatc 

coordination with a rapid exchange in solution: 

--
1 ..... 

S.-P 
/ ., 

:::: S ···N .,, . n 
' I 's:-:... P 

I' 
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c~ LASER INDUCED PBOTODECOllPOSmON OF TIOPBENE. 2· 
llETllYL-. AND 3-llETHYL-TIOPBENE IN THE PRESENCE OF 
CHROlllUll llEXACARBONYL. 

Rosa Salgueiro and Antonio M. Barriola 
Departamento de Quimica. Uniw•rsidad Simon Bolivar. Apartado 
89000. Caracas 1080-A. Venezuela. 

Continuing with our studies about the 
photodecomposition of organic and organometallic compounds under 
an intens(' lR las('r field (I). we ha,·e found that sulfur compounds 
such as : liophene. 2-methyltiophene and 3-methyltiophene when 
irradiated in the gaseous statate and in the presence of chromium 
hexacarbonyl. employing a TEA C02 laser tuned to the P-20 line 
(944.2 cm· I). with energies in the 400 mJoule/pulse range. and 
focusing with a germanium tense ( focal distance = 5.0 cm) resulted 
in a fast decomposition reaction ( dielectric breakdown) giving 
acetylene. carbon disulfide and hydrogen as the major products. The 
presence of th~ chromium hexacarbonyl is necessary for the 
photodecomposHion reaction to happen. acting like a sensitizer (i.e. 
SF61 absorbing the IR radiation and through a high Vibrational state 
transf<'ring <'ffici('ntly the energy to the organic molecule. 

(l) Barriola. A. M. v Ht'r<'dia. M. R<'v. d(' la Soc. Venez. de Catalisis. 
1990. Vol. 4(1 ·'ll Jl.137-148. 
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SYNTHESIS OF FUNCTIONAL PHOSPHOL YL ANIONS: AN ACCESS 
TO THE 3-ETHOXYCARBONYL DERIVATIVE. 

B. Deschamps •. A Esoioos,a •. and F. Mathey "•. 

• DCPH • Ecole Polytechnique, 91128 Palaiseau Cedex (France) 

• Depto. Ouimica Organica. Fae. Quimica. Uriversidad de Murcia. 30071 Murcia (Spain) 

Phospholyl anions' have received rruch attention <tJring the last decades owing to the growing in· 

terest focused on the synthesis and properties of phosphametallocenes. The Ian'!!' can be functio· 

nalized by means of elt!Ctrophiic substitution reactions. but functionalized phospholyl anions them­

selves have never been reported and hence the aim of the presenl WOfk. 
Up to now. no uselul and general method is available for the cirecl functionaization of phospholes'•. 

the only relevant generltl strategy being the reaction of se-1eral electrophiles with 2·ithio· 1 ·phenyl· 

phospholes2 obtained from the correspoll""flQ 2-bromophospholes. However. the 2.functionaized 

phospholyl salts have never been claimed due to the unstability of such functional g~ toward 

the reductive conditions requirN to cleave the exocyciic P·C bond. 

Our approach starts from readily available dimeth~enylphosphole W and lie in a (PJ + [C2·C3) 

+ (C4-CSJ buildir!!; up strategy for the syntheSis of a 3·ethoxycarbonyt-1 ·(2·elhoxycarbon~ethyl)· 

phosphole pentacarbonyt tungsten CO"l)le11 (.5) as key precursor. oblained by one-pot three-steps 

reaction from the unrunctionalized derivative z. The transformation Z-+5 ill\'Olves initial 4+2 cyclo· 

adrjfion with DMAO to give a 7-phosphanorbomaciene (J}. followed by in situ generation of a tran· 

Sient phosphiridene complex [Et00C(CH2) 2P•W(COJJ whieh is trapped with tolane. affording the 

phosphirene complex ~ and final Pc:l(O) catalyzed insertion of a terminal al<yne into the strained 

intracycfic P-C bOnd'" yieldng 5. 
The target phospholyt aniOn Ill was oblained from the P.P·bisproteded precursor 5 by decOmple· 

xalion with "dppe" (.6) and smooth non-reductive exocyciic P·C bond deavage with LOA. Compound 

z shows a remarkable stability and its structure has been proved by P-methylalion (llJ . 

'O 
I ... 

U> 

.... 
" ... , 
..... cot • 

..,91100 "" 

""' COOEI 

... )) 
l ti> ., °',cool• 

"' ti> ··" 

11
21.M.-

.c:N, "'· ,. 
illo HI • fllo OI ,COOIQ 

""' COOEI 

~ ... ~ 

LI' lZl 

1 a) F. Mathey. Chc.rn..Bai£.. H. 429 (1988); b) Ibid. IQ. 997 (1990) ano references ciled therein 

2 E Deschamps and F Math1Jy, By!! Soc Chem fr. ,Ui. 186-9 (1992) 
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CYCLOMETAUATION. 

CYCLOMETALLATED COMPLEXES 

REACTIONS 

OF 
BUTYlMETHYLHYDAAZONE WITH DIPHOSPHINES. 

71, Mon. 13 

OF Pd(ll) 

N,N-OIMETHYL-ter-

J.J. Fernandez. J.M. Ortigueira. M. L6pez Torres, M.T. Pereira. J.M. Vda and 

M. Gayoso. 
Departamento de Quimica lnorgltnica. Universidad de Sriago. 15706 
Saltiago de Compostela SPAIN. 

Cydometallalion reactions have been the subject of much attention in recent 

yess. We have been investigating the cyclometallation of ligands which 

comprise aromatic rings, such as Schiff bases, phenylimidazoles and aromatic 

ciimines. In the present communication we report cyclometallated complexes 

with non-aromatic ligands and their reactions with ciphosphines. 

Thus, along with B.L Shaw et al. we have synthesized the acetato- and halide­

bridged elmer complexes, which were then treated with a variety of tertiary 

ciphosphines in a 1 :1 molar ratio to give the corresponding dinudear species, 

an example of which is depicted in Fig. 1. The cinudear species with small 
"bite" diphosphines, such as 1, 1-bis(diphenylphophino)methane, are 1 :1 

electrolytes: "'1ith large "bite• diphosphines neutral species are obtained. as is 

shown in Fig. 1. 

XsO,Br 

Fig. 1 
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CYCLOMETALLATED COMPOUNDS OF Pd(ll) WITH DllMINE 

LIGANDS 

M. L6pez Torres. Hf.. Ortigueira, A. Fernkldez, M.T. Pereira, J.M. Vda and M. 
Gayoso. 

Depatamento de Quimica lnorg!lnica. Universidad de Santiago. 15706, 

Sriago de Compostela SPAIN. 

The ligald N,N-isophthalylidenebis(cyclohexylanine) may Llldergo double 

metallation to produce doubly cyclometallated complexes when the reaction is 

carried out in dry chloroform. However, when the solvent is glacial acetic acid, 

double metallation is not prociJced and instead palatation of only one carbon 

atom is achieved. This proci.lces an Oftho.palladated Sc:tiff base with a formyl 

group in the para position to the M-C a bond, as is depicted in Rg.1. 

In the present communication we desaibe the synthesis Md c:hsacterization of 

mono-palladated acetate>- and halide-bridged dmer complexes and the study of 

some of their reactions with neutral or anionic bridge splitting reactalts, such as 

tertisy phosphines, thallium acetylacetonate and thallium cyclopentaclenyl. 

Treatment of 1,3-(CyN=CH)2G;H4 with the 

appropriate anount of palladium(ll) acetate 

in glacial acetic acid under reflux gaw the 

acetato-bridged cydometallated dmer 

complex (1). Treatment of (1) with aqueous 

NaX (X=CI. Br or I) gave the chloro (2), 

bromo (3) or iodo-bridged (4) complexes, 

respectively. Complexes 2, 3 and 4 were 

reacted further to s1ve mononuclear 
cyclometallated species. 

The complexes were chaacterized by 

elemental analysis (C. H and N) and by i.r. 
and 31p-{1H} and 1H n.m.r. spectroscopy. 
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PAU.ADIUM(ll) CYCLOMETALLATED COMPOUNDS VIA 

OXIDATIVE ADDITiON REACTIONS 

A. Eeml!ndez. J.M. Ortigueira, M. L6pez Torres, M.T. Pereira, J.M. Vila aid M. 

Gayoso. 

Depatamento de Qu[mica lnorgllrlica Universidad de Sriago. 15706 

Sriago de Compostela SPAIN. 

In the past yeas we haw investigated the cyclometsllation of various types of 

ligands anong which Schiff bases haw been the most widely used in our 

research. Regadess of the ligand system which was treated with the 

corresponding metal sat, the formation of the metal-carbon a bond was 
achieved by eledrophilic or nudeophilic attack of the metal atom on the orgsic 

substrate without chalge of the oxidation state of the metal. 

Lately, we haw attempted iWlOther approach towwds cyclometallated 

complexes, nanely that of oxidative addtion reactions. 

Thus, treatment of an Olfho.halogenated Schiff base ligaxt, 

o-CICeJi4C(H)=NCH2CH~~. with [Pd2(cl>a)3)dba gave the cyclometsllated 

complex cPd(CeH4C(H)=NCHiCH2NMei>(CI)] as a yelloiv air-stable solid (1), 

depicted in Fig. 1, which was fully characterized. 

Reactions of 1 with neutral or anionic ligands, i.e., tertiary phophines or thallium 

acetylacetonate and thallium cyclopentacienyl, respectively, afforded 

complexes in which the chlorine atom has been substituted, with, in some 

cases, opening of the PdNCHiettiN ring. 

1 
Fig. 1 
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MIXED Ph2PCH2PPh2 (dppm) AND Ph2PC(=CH2)PPh2 (vdpp} 

DICARBONYL COMPLEXES OF GROUP VI METALS. HYDRIDE FORMATION 

AND MICHAEL ADDITIONS TO THE VINYUDENE DOUBLE BOND 

J.M. Vila. Departamento de Quimica lnorganica. Urnversida<J de Santiago. 

15706 Santiago de Composteta. SPAIN. 

B.L Shaw and X.LR. Fontaine. School of Chemistry. University of Leeds. 

Leeds LS2 9JT. U.K. 

Complexes of the type [M(C0}2(L-L)2] (M = Cr. Mo, W; L-L .:: 

Ph2PCH2PPh2(dppm), Ph2PC(=CH2)PPh2 (vdpp) or Ph2PCH2CH2PPn2 

(dppe)) are known. Hydride derivatives for the complexes of type 

[M(H)(COJ2(L-L)2](X} (X = BF4·. Ha2·). have been reported. We have recendy 

prepared mixed phosphine complexes of the type [M(C0)3(L-L)(L')] (M = Mo. 

W; L-L-= Ph2PCH2PPh2 or Ph2PC(=CH2)PPh2. L' = PPh3, PEt3 or PPh~t2) 
and now we describe complexes of type [M(C0)2(L-L)(L'-L')] containing two 

different diphosphines which are both bidentate and of general formula 

[M(C0)2(dppm-P. P')(vdpp-P. P')] (M = Cr, Mo, W). An interesting feature of 

these complexes is the presence of the C=CH2 bond which might undergo 

Michael type addition similar to those reported earlier. It 1s now well-established 

that the C=CH2 double bond in (Ph2P)2C=CH2 is activated towards 

nudeophilic: additions by coordination to the electron withdrawing group 

M(C0)4 whilst the free diphosphine does not ;eact with nucleophiles such as 

amines or hydrazine. In the complexes reported here the electron withdrawing 

effect of M(C0)2(dppm-P-P') will be less than that of M{C0}4 or M(C0)3PR3 

and we thought it might not be strong enough to activate the C=CH2 double 

bond towards the addition of the more weaker nudeophiles. 

The compounds in the present communication have been fully characterized by 

elemental analysis (C.H. N) and by i.r. and 31p-{1H}. 1H-{31p} and 1H n.m.r. 

spectroscopy. 
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REARRANGEMENT 
COMPOUND IN SOLUTION 

75, Moa.13 

OF A cva..OMETAUATED Pd{ll) 

J.J. Femllndez, A. CestiOeiras, ~ J.M. Vda and M. Gayoso. 

Departanento de Qufmica lnorg{nca. U. jversidai de Sriago. 15706 

Santiago de Compostela SPAIN. 

We have recen11y found that cinuclear Pd{ll) cyclometallated complexes will 
bri<Vng ciphosphine ligands may exist in two isomeric forms in solution, Le, a 

ionic an1 a non-ionic slruCIUre. 

At. tne preser.t time we are studying tne behavior of such systems and 1he 

reasons for 1he proposed 8(Jilibria. 

When one such compound (1), a cinuclear Pd{ll) cyclometallated 
phenylimidazole complex will two bridgng ligMds, a dphosphine and a 

t:iromine atom, which was fully characterized by elemental alSysis (C, Hand 

N) and by i.r. and 31p-{1H} and 1H n.m.r. speclroscopy, was set aside for 

crystallization in chloroform solution, a sUtable pale yellow transpsent crystal 
* was 11own and its crystal struchKe determined. Surprisif9y this resUts in a 

Pd(ll) coorcination complex (2) !fig. 1). 
The central atom is bonded to 1he two phosphorus atoms of a 1, 1 • 

bis(ciphenytpnosphino)'Jlhane ligand and to two mutually cis bromine atoms in 

a nearly square-pu11ar environment. 
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CYCLOMETALLATION. THE CRYSTAL ANO MOLECULAR 

STRUCTURE OF THE DINUCLEAR CYCLOMETALLATED COMPOUND 
({Pd(2,3,4-(Me0)3CstfC(H)=.qCy)(Cl)}2b&-Al~C{=CH2)~) 

J.J. FerNndez, A. Femlwtdez, J.M. Vda and M. Gayoso. 

Depatanento de Quimica lnorgMica Universidad de Saltiago. 15706. 

Saltiago de Compostela SPAIN. 

NA Bailey and H. Adams. Department of Chemistry, University of Sheffield, 

Sheffield, S3 7HF, U.K 

The reaction of the Schiff base ligand 2,3,4-(Me0)3Csf"l2C(H)=NCy wi1h 
pallacium(ll) acetate ir. glacial acetic acid yields the acetato-biidged 

cyclomet.allated dimer complex. When this is treated with aqueous socium 

chloride the acetato-bridging ligatds are exchanged for chloride-bridging 

ligaids in a metathesis reaction. Reaction of the chloride~dged dimer with 

1, 1-bis(diphenylphosphino)ethene in a 1 :1 molar ratio affords the title 

compound from which suit.able crystals have been grown. The corresponcing 
crystal structise is depicted in Rg.1. 

The bimetallic moleaJle comprises two chloro(clphenylphosphine)palladium(ll) 

fragments, to each of which is chelated a {N-cyclohexyl-1-carbimine-2,3,4-

lrimelhoxyphenyl) ligsxf; the fr8'Jllents ae linked by a C=CH2 bridge between 

the phosphorus atoms. 

Each pallaclum atom adopts a square-plan• geometry wi" the donor atoms of 

the chelating ligsxf occupying mutually cis sites with a somewhat reduced 

bond angle (79.1° and 80.6°). The sum of angles on palladium is 

ca. 360°. The molerule exhibits approximate Ci symmetry about the central 

C=CH2 fragment. 
, .. ·"' '~ ., 

!.-:\ ., . . .. !\. ):' .· .. , t~· 

\,"I. ~-'. .. ,_ ~. )\' . ., ". .. 
~--.;.;· . ' .... ~· ··' -·· . ,... ...... _.... \,. r """' ;----; . -t."'·, . ., .-~/'-'-... ~· \ . 

~ \··_7-.......··/""-'.. ~ ......... )" ..,.....\. /......._,,.,. ... ~ .. I .. , .. \ .... r~,~ .. . \ . . ...... .........._, ... , ~ !~ 
/"-/,; )·.. ' .. .. ' 
~" \ , .. l \ .. 

/.. ":.:.... .- .. , :..:_I .... ~ . 

Fig. 1 
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WA YER-SOLUBLE ORGANOMETALLIC COMPLEXES OF Tl'NGSfEN AND 

kllTIIENIUM. SYNTHESIS, CllARAl.IERIZATIO:'li AND PRELIMINARY 

STUDIES IN THE HYDROGENATION OF OLEFl:'\S IN A BIPllASIC SYSfE'.\1. 

A. Andriollo3 A. Bolivar.a P. Baricelli.b '.\1. Dominguez.a F. Lopez L.a and D. E. P:iez3 

a. 11\TEVEP S.A .. ApJo. 76JH. C.uacas 1070A. fax: 102)908659.i. Venezuela. 

b. Universidad de Carabobo. Faci:had de Ingenieria. Escuela de Quimica. Valencia. 

Edo. Carabobo. VenC'2ucla. 

ABSTRALI: 

To compare the catalytic activity on olefin hydrogenation. for early transition metal 

water-soluble complexes. with those of the well-known late transition metals; the 

synthesis and char.11.:1enza1ion of two novel complexes of tungsten (group 6) and 

ruthenium (group Kl were undcnaken using ligand substilution rea~tions. 

The novel organometallic complexes of tungs1en. (W1C0)3(!\.1eC~)ITPPMS)3J·nll10 
(I) and ru1henium (llRuC1tCOl1TPP'.\tS131 nH10 !Ill. where n = 2. and TPPMS is 1he 

sodium sail of 1he m-sulphophenyl-diphenylphosphine (PhzP(m-C6H4S03Na)-311~01. 

were prepared by ligand e\change in a wa1er/1oluene medium. under rctlur conditions. 

Compounds I and II were charac1enLCd by IR. ~'.\1R (!ti. l 1 P. 13C). elemental analyses. 

mass spcccromctry and XPS. The >tah1hty of both complexes in an aquC'ous solution 

were s1udied using t: \' · \ 1s spectroscopy. In water both complexes tend 10 lose one: of the 

coordlna1::ig ligand which 1~ repla.:eii by an hydro"y l group from the water. This 

hydroxyl intenncd1.1te complex " >Utlfl'"cJ 10 play a key role m the ca1aly·11c 

hydrogenation of olefin 'uh>:ratc' 1n .1 \l.,1tt:r/11rc;1111•· mcd1ilm.; Tht: 1uni:•tcn compic' 

tends to keep II> ..:ot1rJ1na11on ,phcrt: 1nt.1ll .1f1l'r ;1 .;;1talyt11.: run a•..:onimi: 10 1r ~111d1.:' 

b.:forc and alter tht: .;;11a1y11c x;1..:1wn 

Preliminary '1m.11n on 1hc ,-,i;,iiy:1.: hydro!!l':1.ll111n ol olt:fin ..:ornpounJ, 'howcd the 

bener ab1l11y of the l.11c 1ran,111on metal r111hl'n1urn ..:ornpln to hydm(?cnate 'tyrrnc and 

1-cyclohe\c:ne IO e1hylhcn1l'nc .ind .::.:lohl•\.11a·. 111 ;1 h1ph.1,1c w;lla/oq:ani..: mcJ111rn. 

1:omparetl 10 1he l'..irl:• runi:,1cn ,,ompln 

~17 



LAICM2136P 78, Mon. 13 

REACTIONS OF [Os3(C0)10(MeCN)2) WITH ORTO 
SUBSTITUTED DERIVATIVES OF PYRROLE 

Hernandez l *., lvce A-.. De Sanc1is V-., Deening A***. 

Abstract 

The reactions pro<lJcts of cifferents pyrrote orto-stbstiluled 

deriva11Ves toward 1he Os3 1riangle are reported.also is showed that 

1he chemical reaction moch varies in accordance to ligand 

type Flrilennore when 1he ligand is an imine group.a nonacarboriic 

derivative was obtained.where 1he coordnaton mode to 1he Osniain 

tnangle wil depend on 1he reaction meda.So,in polar solvents a C3-

H bond activation wil ocar, while in non polar solvents f1B in 

position 1 metalation wil occ~.V\lhen 1he sU>stituent is an akyl group 

such as a me1hyl group,a decacarbolinic derivatives like reaction 

pro<lJcts were isolated. Fll1hermore,when these last decacarbonilic 

denvalives were mantained at room fen.,ar'aue <U1ng long time in 

solution, a nonacarbonilic derivative is isolated. The 1H.N.M.R.,1.R. 

and XR difraction spectral da1a of the obtained cOfll>lexes are 

presented also. 

•lhversictad Central de Venezuela,Fa~ad de ctendas Escuela de 
OUimica.APartado 47102 caracas {Venezuela) 
.. Centro de Ouimica,lnstitato Venezolano de lnvestigaciones 
Cfemftcas,MC,Apartado 21827, Caracas 10~A {Venezuela) 

"•Oepartmett Of Chemistry ,Univer.ily College London, 20 Gordon 
Slreet,London WCIH OAJ {Uk) 
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NEW CARBONYL HYDlllDE CLUSTER 
DERIVATIVES OF DIPYllIDYLALKANE LIGANDS 

Gil H., Dela••• N., Henta•ez L., D'Ornclas L., Canestrari M., and 
ICreatzicn H. 
Lab. Slntcsis Organomet•lica, Esc. de Qulmica , Fae. de Cicncias, Universidad 
Central de Venezuela, Apartado postal 47102, Caracas, Venezuela. 
De Sanctis Y. 
Centro de Qulmica, IVIC, Apartado postal 21827, Caracas, Venezuela. 

Abstract 

Treatment of Os3(C0)10(CH3CN)2 (1) with 2,2'­
Bipyridylmethane (II), 2-Pyridyl-4' -( 6' -methyl)pyridylmethane 
(III), 2-Pyridyl-2-quinolylmethane (IV) and 2-Pyridyl-2-
quir.olylethane (V) in aliphatic hydrocarbons, yields the new 
carbonyl hydride cluster derivatives. The reaction of the 2,2'­
Bipyridylmethane with cluster (I) gives two new complexes, (11-
A) and (11-B) isomers. These complexes show IR bands in the 
carbonylic region characteristic of decacarbonyl hydride systems. 
The (II-A) isomer is obtained via ortho hydrogen metallation at 
the pyridynic nitrogen on the Os-Os bond. On the (11-B) isomer 
an oxidative addition of the C-H ortho bond to the CH2 bridge 
of one of the pyridynic groups on one of the osmium atomso 
ccurs; whilst the other heterocycle is coordinated to the same 
metallic center throuhg the lone pair of electron on the nitrogen, 
thus forming a six membered ring . In the reaction of ligands 
(III), (IV) and (V) with Os3(C0)1o(CH3CN)2 only the isomer 
derived from the metallation at the a-position at the nitrogen 
was isolated. The thermolysis of the decacarbonyls complexes in 
n-octane solution brings about the nonacarbonyl hy~ride 

derivatives, where the ligand acts as a five electrons donor 
These compounds were characterized by lR and I H RMN 
spectroscopy. 
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HOMOGE~EOUS CAT AL \'TIC H\'DROGENA TIOS 
OF KETONES BY RHODIUM COMPLEXES 

P. Espinet 
Departamenro de Quimica lrwrgtinica. Fac•1lrad de Ciencias. llnil·ersidad 
de Valladolid. Prado de la Magdalena sin . 47005 Valladolid. Spai11. 
M. L. Camara, J. Casares, M. M. Perez-Manrigue 
Departamenro de Quimica lrwrgtinica. Colegio l/nil'ersirario de Burgos. 
Pza. Misael Bailuelos sin. ()')(X)/ Burgos. Spain. 

Hydrogenation of the C=O group is an important method of organic 
synthesis. In contrast to numerous studies of homogeneous catalytic 
hydrogenation of the C=C double bond, there are less frequent reports of 
hydrogenation of the C=O group in aldehydes and in ketones. In general 
hydrogenation of carbonylic functions requires more strenuous conditions 
than those applied to C=C double bond hydrogenation. 

The most effective catalysts in the homogeneous hydrogenation of kctones 
to secondary alcohols are the complex compounds of transition metals. 
particularly t~ose of the Pt group. 

We have found that the complexes (RhCPhPnP=O>CCOD>IBF4 and 
[Rh(Py3P=O)(COD))BF4 are very efficient catalytic precursors in the 
homogeneous hydrogenation of ketones under mild co11di1ions. Both 
complexes catalyze the reduction of ketones, in basic medium. very 
efficiently whether using molecular hydrogen as a source of hydrogen or 
if the process takes place by hydrogen transfer from 2-propanol. 

Use of the above complexes allows us to make a comparative study 
of the beha iiour of the bis-chelate and tris-chelate complexes in the 
process under study. 
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DINUCLEAR ORTHOPALLADATED 
DERIVATIVES WITH MIXED BRIDGES: UNUSUAL cis­
STRUCTURE. 

J, Bun, and P. Espinel. 
Departamento de Qufmica lnorganica, Facultad de Ciencias, 
Unfrersidad de Valladolid. E-470()5 Valladolid (Spain). 

The chemistry of orthometallated Pd(II) dimeric systems with 
different bridging ligands (Pd2(C,N)i(µ-Xhl is dominated by the 

trans isomer; the ci s isomer either is not formed, or is the very 

minor compon~nt in the mixture. For a number of years we have 

beC"l investigating the systems derived from imines or azines, and 

their !iquid crystalline behavior. Taking advantage of the great 

tendency of thiolates to bridge two Pd(II) atoms, we have prepared 

complexes with mixed brid~es thiolate-chloride and thiolate­

carboxylate (see figure). 

2 X=CI" 

* 3 X= (R) CH3·CHCl-C02· 

In every case only the CIS isomer was obtained, as shown by I H 

NMR. The mesogenic behaviour of the complexes has been studied. 

This c i J structure has proved useful to produce cholesteric 

mesophases. previously unknown for metallomesogens. 
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CARBONYL MOL YBDENUM(O) AND ~(II) 

COMPLEXES WITH PHENYLBIS(2-PYRIDYL)PHOSPHINE 

Pablo Espinet, Paloma Gomez-Elipe and Fernapdo YillafaDe. 

Departamemo de Qufmica lnorganica. Facultad de Citncias. 

Unfrersidad de ~'allado/id. 47005 Valladolid (Spain). 

The first carbonyl molybdenum(O) and (II) complexes with 

phenylbis(2-pyridyl)phosphine (PPhpn) have been synthesized. 

PPhpy2 reacts with Mo(CO)s(NCMe) to give Mo(CO)s(PPhpn-P). (I). 

With Mo(C0)4(N8D) it gives Mo(C0)4(PPhpn-P>2. (2). when ratio 2: I 

is used. or Mo(C0)4(pnPhP-N.N'), (3) for 1:1 ratio. Decarbonylation 

of any of these pyridylphosphine complexes leads to an oligomer of 

formula IMo(C0)3(µ-PPhpn)Jn. (4). which is also obtained after 

healing Mo(C0)6 in solution with equimolar amounts of PPhpy2. The 

oligomer undergoes oxida1ive addition by iodine or allylbromide to 

give Mol2<C0)3(py2PhP-N.N'), (5). or MoBr(TtL 

CH2CHCH2)(C0)2(py2PhP-N.N'), (6). respecrively. These complexes 

are also obtained by addi1ion of equimolar amounrs of PPhpy2 10 

solutions of Mol2(CO)J(NCMe)2, or Mo8r(Tl3-CH2CHCH2)(C0)2(NCMe)2. 

respectively. 

The resulrs nicely agree wirh rhe HSAB principle, as sofr 

molybdenum({)) cenrers show preference for P-coordinarion, 

whereas nard molybdenum(ll) cenrer~ s1abilize N,N'-chelating 

coordinarion of rhe pyridyl moieries. 
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DYNAMIC BEHAVIOUR IN tALLADIUM COMPLEXES 

WITH PHENYLBIS(l-PYRIDYL)PHOSPHINESULPHIDE AND TRIS(l· 

PYRIDYL )PHOSPHINESULPH IDE. 

Jyap ,A. Casares, and Pablo Espiraet. Deportoniento de Qufniica 
lnorg6nica, Facultod de Cicncias, Unil'ersidad de i'alladolid. E-
47005 Valladolid (Spair1). 

The pentafluorophenyl group has been extensively used in 

organometallic 'hemistry because of the kinetic and 

thermodynamic stability of their complexes. Wheneve1 dynamic 
processes in solution arc present, the C6F5 group can be used as an 

easily observable "reporter ligand" for the study of the dynamic 
behaviour. We describe here the behaviour of 
(Pd(C6F5 )2(Phpy2P=Sll (I) and (Pd(C6F5 )2(pYJP=S>I (2). I 9f COSY 

and 31p NMR studies allow to identify the three (N,S)-. (N.N)-, and 
(µ-S)-bondcd coordination isomers (figures), whose equilibrium 

ratios depcno markedly on the temperature and the solvent. The 
bimolecular exchange between (N,S)- and (µ-$)-isomers is very fast. 

whereas the exchange between (N.S)- and (N,NHsomers i.; 

comparatively slow. In addition, complex (2) shows exchange of 
coordinare and uncoordinare pyridines. 
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SYNTHESIS AND CRYSf AL SfRUCTURE OF 
DICHLORODIPHENYLBIS(PYRAZOLE)TIN(IV) 

F.J. Garcia Barros:a, E.E. Castellanob, J. Zukennan-SchpectorC, 
A. Scinchez Gonz;ilezd, J.S. Casasd and J. Sordod 
aDepartamento de Quimica Inorganica, Universidad de Extremadura, 
Badajoz (Spain). hinstituto de Fisica e Quimic:i de Sio Carlos, USP, Sio 
Carlos (Brazil). -=Departamento de Quimica, Universidade Federal de Sio 
Carlos, Sao Carlos (Brazil). doepartamento de Quimica Inorg:i.n.ica, 
Universidade de Santiago de Compostela, Santiago de Compostela (Spain) 

Following our studies of the coordination chemistry of the azole ligands 
with diorganotin(IV) dihalidesl we have synthesized the title compound 
by reacting dichlorodiphenyltin(IV) with pyrazole (HPz) in 
dichloromethane. 

The strucrure of dichlorodiphenylbis(pyrazole)tin(IV) was determined by 
X-ray diffraction. The crystal consists of discrete [SnPfiiC12(HPz)i) 
units with the metal coordinated to two Cl atoms [Sn-Cl(l) = 2.526(2), 
Sn-Cl(2) = 2.536(2) A), two phenyl groups [Sn-C(8) = 2.146(7), 
Sn-C(14) = 2.140(8) A} and two pyrazole rings [Sn-N(2) = 2.315(6), 
Sn-N(4) = 2.341(6) AJ in an octaedral all-trans configuration. The phenyl 
.,~d pyrazole rings are essentially planar and, as in other pyrazole 
complexes of diorganotin(IV) dihaiides! the N-H group and Cl atoms are 
implied in hydrogen bonds. 

Crv::tal data: C 13H 1 3Ct2~4Sn 
:'\-( = 479.97, ~lonoclinic, P21tn 

a = 9.283(2> .\ 

b = 13.846(3) A 
c = 15.824(4) .\ 

B = 105° 
u = 1955.6(6) ,\3 

z = 4, DC = l.63 s·cm·3 

R = 0.044, Rw= 0.042 

CCI&> 

IA. Sanchez Gonzalez. J.S. Casas. J. Sordo and G. Valle, J. Organomtt. Chtm., 

1992, 435, 29 and references therein. 
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SY~IHF.SIS . .\.'ID CRYSTAL 5fRtJCTURE OF 
TRICHLOROPHENYLBIS(P\'RAZOLE)TIN(IV) 

FJ. Garcia Barrosa, E.E. C1stclla:toh. J. Zukerman-Schpectorc, 
A. Sanchez Gonz:ilezd, J.S. Casasd and J. Sordod 
:1Departamemo de Quimic:i Inorg:inica. Universidad de Extremadura, 
Badajoz (Spai:tl. hin:;cituco de Fisic:i e Qui mica de Sio Culos, USP, Sao 
Carlos (Br:izil). cDep:irtamemo de Quimic:i. Universidade Federal de Sao 
C:irlos. Sao Carlos (Br:izil). dOep:irt:imemo de Quimica Inorg:inic:i, 
Universidade de Santiago de C.>mpostela, Santiago de Compostela (Spain) 

The title compound was obtained when we attempt the recrystallyzation of 
[SnPh2Cl2(HPz)2] (HPz = Pyrazole) in chloroform. 

The structure of trichlorophenylbis(pyrazole)lin(IV) was determined by 

X-ray diffraction. The crystal consists of discrete [SnPhCl3(HPz>2] units 
with the metal coordinated to three CJ :icoms [Sn-Cl( I) = 2A23(2l, 
Sn-Cl(2) = 2A61(2), Sn-C((3) = 2A53(2) AJ, one phenyl group 
[Sn-C(8) = 2.150(7) AJ and two pyr:izole ligands [Sn-N('!) = 2.28..J(6), 
Sn-N(~) = 2.224(61 AJ giving :i distorted octahedr:il structure. 

Crvsral d;1t;1: c 12H13c13:\4S11: .\I= 438.31; \lonodinic, P?1:n; a = 8.750(1), 

I> = 13.152(1), c = U.051<2> A; R = 97.72(1)"; Z = .a; 
t.: = 1602.3((i) ,\3; De = 1.82 i:·rm·3; R = 0.032, Rw=- 0.035. 
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SY~"THESIS .-\.'ID CRYSTAL STRUCTCRE OF 
DIBROl\IODIEfHYLBIS[:!(JH}-1!\llDAZOLINETHIONE]TIN(IV) 

G. Valle". F.J. Garcfa Barrosl> • .-\. Sanchez Gonz:ilezc, J.S. Casasc 

and J. Sordoc 

;aCentro di Studio sui Biopolimeri del C.N.R .• Dipartimento di Chimica 

Organica. Universita di Padova, P:idova (lraly). bDepartamento de 

Quimica Inorg:inica, Universidad de fatremadura, Badajoz (SpainL 

cOepartamento de Quimica Inorg:inica, Universidade de Santiago de 

Compostela, Santiago de Compostela (Spain). 

As part of our studies on the coordination of '.midazole..Jerived ligands 

with diorganotin(IV) dihalidesl, the title compound was synthesized by 

reacting dibromodiethyltin(IV) with 2(3H)-imidazolinethione (Himt) in 

dichloromethane. 

The structure of dibromodiethylbis[2(3H)-imidazolinethione]tin(IV) was 

determined by X-ray diffraction. The crystal consists of discrete 

[SnEt1Br2<Himt)2] units wi1h the meial atom octahedrally coordinated to 

two Br atums [Sn-Br(l) = 2.759(3) ..\], two ethyl groups [Sn-C(l) = 
2.158(7) AJ and two Hi mt ligands [Sr.-S(l) :: 2. 77'.!(2) AJ in an ~II-trans 
configuration with the Sn atom at .i centre of symmetry. 

Crystal data: c 10n 18sr2s .is2sn 
~I = 536.9, Triclinic, Pf 

a = 8.~I (I) ,\ 

b = 7.236(1) ,\ 

c = 7.337(1) ,\ 

a = 107.0(1) 0 

B = 97.72(1)" 

"( = 96.8( I)° 

{; = -'37. 713) ,\) 

Z = I, De = 2.0S g·cm·3 

R = o.o.it, Rw= o.o.io 
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PROTODEMETAl.ATION REACTIONS OF 
DIPHENYL mALLIUM(llQ COMPOUNDS Wlm DICYCLOHEXYL 
DITHIOPHOSPHINIC ACID. II. CRYSTAL STRUCTURE OF 
TRIS(DICYCLOHEXYLDITHIOPHOSPHINATO)THALLIUM(lll) 
CHLOROFURM SOL VA TE. 

J.S. Casas. A. castii'lciras, A. smchez, J. Sonlo and E.M. V4zqucz-l..6pcz. 

• ~pananwnro d' Qufmica /norgdnica, Uniwrsidtllk tk Sallliago tk Compost,la, 
Spain. 

The l'Q:tion of [TIPh2($zPCy2)] with H$zPCy1 in CDCl1 was moniroml using 1H and 

~ NMR spectroscopy. When the complex:aci~ mole ralio is s 1:1 the 

monophcnylthallium(Jll) dithiophosphinatc forms. f\llt)le ratios <? I: •• 5 lead to the 

cleavage of the two TI-C bonds according to the cq .... Lion: 

giving the thallium(lll) derivative. The structure of this compound was solved by X-ray 

diffraction. Crystal data: a= 15.539(l)A, b= 16.23(3)A, c= 10.556(1), a= 

103.13(1) 0
, /J= 91.71°, -y=lll.56°, V= 2392.2(4)A' and R= 0.052. 

.. .. /,;, 
~ ~ ( . :·. - -./ :~ 

.. i!:' 
.. ... :· ..... i ... 

As is shown in the Figure, 

[TI(SzPCY2hl crystallizes as 

a chloroform solvate . 

Thallium is coordinated to 

the sulphur atoms of an 

isobidentate (Tl-S(3 I)= 

2.667(3) and Tl-S(32)= 

2.658(3) AJ and two 

anisobidcntate [TI-S( 11) .. 

2.471(2). Tl·S(2 l) = 3.217(2), Tl-S(2 I)= 2.475(2) and Tl-S(22)= 3.107(3) AJ ligands. 
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DIPHENYL(DIC'YCLOHEXYLDITHIOPHOSPHINA.TO) 
TllAU.IUM(lll): SYNTIIESIS, CRYSTAL STRUCl'lJRE AND SPECTRAL 
BEHAVIOUR. 

J.S. Casas-, E.E. Castellano•, A. SMc:b¢, J. Sonkf, E.M. Vbqucz-L6pc2" and J. 

Zukmnan-~. 

• DqNutomtn10 tk Qulmica ltr0ri61Uca, Uniwnidotk tk Sanliago tk Compost~lll. 

Spain. 

• llU1iluto tk Fuica ~ Quintica tk S/lo Carlos. Uniwrsidotk tk S/lo Ptllllo, Silo Carlos, 

SP Bnuil. 

The title compound was synlhcsized by reacting Tll>hzBr with [Et.N][S,PCyJ 

in chloroform; monocrystals suitable for X-ray measurements were obtained as one of 

lhe several products formed when HS,PCy2 and T1Ph20H inreract in CDC11• Crystal 

dllla: C,.HnPSin. M= 619.99, triclinic, space group Pl, a= I0.141(1)A, b= 

I0.31S(2)A,c= I l.913(2)A, er= 94.46(1)°, 11= 101.45(1)°. -y= 91.01(1) 0
, V= 

1219.9(6)A1 and R= 0.050. 

The thallium arom is 

coorclinared (see Fig.) IO the 

carbon atom of the phenyl 

groups and IO lhc sulphur atoms 

of a slightly anisobidentate 

dithiophosphinate ligand. Two 

weak additional Tl. .. S 

intermolecular ift(Cr,IC(ions form 

molecular chains along the b 

axis. 

The spectral propenies of the compleJ: (IR, Raman, and 'H. 11C and -r! NMR 

spectra) are discussed in the light of this structural information. 
1 
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PROTODEMETALATION REACTIONS OF 
DIPllENYL TIIALLIUM(Ill) COMPOUNDS Wini DICYCLOHEXYL 
DITIIIOPllOSPlllNIC ACID. I. CRYSTAL STRUCTIJRE OF PHENYL 
(BIS(DICYCLOHEXYLDITillOPHOSPlllNA TO))TH .\LI.IUM(ltn. 

J.S. <)gs-, E..E.. Castellano•, A. Sinchez", J. Sordo", E.M. Vazquez-1...0pcL_. and J. 
Zukennan-Sch~. 

• ~panmwnto tk Qufmica lrwrg6nica, Uniwnidod' d' Sa111iago d' Q -ripos1'/'J, 

Spain. 
• lllSlilulo tk Fuica' Quimica tk Silo Carlos. Uniwrsidod' J, StJo Plllllo. Silo Carl.-IS, 
SP Brasil. 

The reaction of diphcnylL'lallium(lll) bromide with di~yclohcxyldithiophosphinic acid 

carried 0'.1t in DMF/CHCIJ afforded the title compound together with 

diphcnylth3llium(ll!) and lhallium(lll) dithiophosphinatcs. The monophcnylthallium(lll) 

dcrivativf', thal arises from a protodemctalation rea.::tion 

TIPh2Br + 2HS2PCy2 --- > fflPh(S,PCy2)i) + HPh + HBr 

was studied by X-ray diffraction. Crysw data: CiJf,.PzS,Tl, M= 804.]0, triclinic, 

space group Pl, a= 9.442(1)A, b= 10.809(2)A. c= 18.256(2>A. a= 80.41(1) 0
, fJ= 

86.95(1) 0
, -y= 72.52(1)0

, V= 1752.3(5)AJ and R= 0.049. 

The crystal structure of 

the complex is shown in the 

Figure. The thallium atom is 

bound to the phenyl group and 

to the sulphur atoms of the 

anisobidentate dithiophosphinatc 

ligands rn C{I)= 2.13(2), Tl· 

S(l I)= 2.879(3). Tl-5(12)= 

2.547(4), Tl-S(2 J) = 2.547(4) 

and Tl-S(22> = 2.863(3) AJ. 
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TITANIUM µ3-ALKYLIDYNES 

Roman Andres. Mijail Galajov and Miguel Mena. 

Departamento de Quimica lnorganica. Universidad de Alcala de Henares. 

Campus Universitario. 28871-Alcala de Henares- Madrid-ESPANA. 

OrganoMetallic Oxides (OMO) are of a considerable interest a~ 

hydrocarbon-soluble models for metal oxide surfaces and help to pro\'ide a 

basic understanding of catalyst-to-support interactions in heterogeneous 

catalytic processes. I 
We have previously described a variety of titanium cluster oxides with 

the highly solubilizing pentamethylcyclopentadienyl (T)5-C5Me5=Cp*) 

ligand. including 1Cp*TiX)3(µ-0)3 <X=CI. Br. I. Me) and (Cp*Ti)4(µ-0)6) 

and have found that 1Cp*TiCl)3Cµ-0)3 is a versatile starting material for the 

preparation of many interesting complexes containing the "Cp*TiO" moiety. 

We are investigating the reactivity and stability of these eiectron­

deficient metal centers connected by oxo groups and will report the 
mechanism of formation ofTi303 clusters. (Cp*Ti0)3(µ3-CX) (X= H. Me). 

by themtolysis of CCp*TiR)3(µ-0)3 (R= Me. Et). We propose that CX 

groups are capping the triangle containing the three titanium atoms 

We thank DGICYT(PB90-0294) and Universidad de Akala de 

Henares for support. 

I Bottomley. F .. Polylleclron. 1992. //, 1707. Pope. M.T.; Muller. A .• 
AnRew. Chem. lnr. f:d. EnRI.. 1991. 30, 34. Bottomley. F.; Sutin. L. Adr. 
OrRtmomer. C/l(•m. 1988. 2R. 339. 
2 G6mcl-Sal. M.P.; Mena. M.: Royo. P.: Serrano. R. I Orgmmmer. Chem. 

1988. 35X. 147. 
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CARBO'.\YL l'.\SERTIO'.\S l'.\TO '.\IETAL-'.\ITROGES 
80'.\DS OF GROLP-' DIALKYL\~llDO CO'.\IPLEXES. 

Mijail Galajov. :\wlino Martin. Miguel Mena. Federico Palacios. Carlos 
Y~lamos. 

0.-:partamcnto de Quimica lnorganica. l Tniwrsidad de Alcala de Henares. 
Campu' lfniwr.:tario. 2XX7 l-:\kal~ de Henares- l\fadrid-SP:\IN. 

Paul R. Raithi1) 
llniwrsit) Chemical LahorJtOI'). University of Cambridge ENGLAND 

"Inc n:;1cti\·it) of the metal-nitm~!en 00nd occupies a centrJI place in the 
chemist!')· of amido dcri\·a1ives of the early trJnsition metals. These 
rompoum.ls haw heen shown 10 undcrgn insertion reactions with molecuk's 
containing polar mulllple bonds. I 

We: h;t\t: found that dialk)lamides MCp*1NMe213 I Cp*= n5-C5l\1e5: 
M= Ti. Zr I ;m: unn:activc toward carhon mono:w;idc al room 1empcrn1ure. 
while rea.:1 at 30-.~:'°C with metal carhonyl comple:w;es LnM"(CO) I l.nM·= 
CrtC015. !\101CCll5. Wt<:015 and h:IC'Oq 1- without C'O t~rnlution. to give 
o:w;icarht:ne wmpounds of the generJI fonnula 
Cp*1t\~k212M10C'll!\k_::! 1M"l.11 • .-\1 XO"C in the case of !\1= ·1 i aml 111M"= 
Fe1C015 "e Giil ohtain the Ile\\ hcterodimet;1llacyclic product 

Cp*t N!\k21Ti10C:'\!\k212Fe1C01_~-
:\ll compound' h;I\ e ht:en ch;1r;11:teri1:ed h) clemenral mi.:M;malysi,. 

mass '~.:lrometr). IR. 111-. Dc-N!\1K 'pe.:troscop). ·me structure of the 
1.:ompln Cp'1:'\!\k212Tit<>Cl'1l\k.;1WtC015 "as Nahlished hy single­

l"r) 'tal X-r.t) diffra.:tion. 
-·.) 

We thank C,\.M. 
I Cl '>Xf'J i I ;md 
lTniwr,idad de :\kal;i de 
I kn;ire' for .. upp1111. 

I l.appert. !\1.1·.: Pov.a. P.P: San)!l·r. :\.K.: Sriva,tava. l~.C. . . \.fr111/ 1111tl 

'l.frrliiln1t! .-\1111,/n .\ \ 11f ltn1· 1 • .\rr111 11111·'. and /'In 1 ;, 11/ 1111,/ <"'11·11111 11/ 

f'r11p1Tf11·1. 1-.111' llorn ood Puhl. l'J>iO. 
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RF.ACTl\"IT\" OF TERTIAR\. Sll.ASF.S ASD ST A'.'ti~A:"\F.S 

WITH AN F.DGF.-BR:OGF.D TRIRl'TllF.Sll'\I CARBOSH. 

Cll'STF.R CO\IPl.F.X 

J. A. Ca~u. R. J. Franc,1. A. LIJmat.an.-'i. an.f V. Riera 

Depclrrume11ro J.• Q11imi1·a C>rg<11k•f1U'TJli1 "· l 'nfrt'nid.JJ 11.• ( >1·i1·.J,•. 3311:'/ t >i·i,·.f,,. Spc1in 

The edge-bridged duster compk' (Ru.11µ-C,iH.i:'llc11µ-C01;1C01 7 ( 1I11C.iif.i:'\c = 
pyridazinel reacts with teniary silancs and stannanes to ~i\e the trinudear deri\·a1iw' 

(Ru_1;;.i-H1:!1ER.ll;!lµ·C.iH.i':!'1C'01 11t cER.; = SiF.t.i. SiPh;. Si10'.\k1;. SnRui. SnPh;l. 

Their spectroscopic data ind:catc that the silyl dcri\·atiws ar.: asynunctric u· ... \\here;b 

the stannyl deri\ati\cs arc symntc:tric cC s>· The structure oi the compound" ith ER 1 = 
SiEt.l has ~n stablish~ by an X-rJ~ diffraction s1udy. 
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DIFFERE:\T COORDl~ATIO~ MODES OF OMIT 
LIGAM.l I~ GOLDtll CHEMISTRY 

E:. Cerradaa, P.G. J•JDesl", A. LaJum1a, M. Lt11unaa and R. 
Terrohah. 

•'D<'f"Jnam<'llW d<' Qutmmi lnt.rtcdn1ca. /nsmutu d<' C1c>n,·1a de> Maurwlc>1 de> 

Amf(on. Unn·a>W.ul de Z,ara.,o:a-C.S.l.C.. 50009 Z,araiu;a (SpainJ. 

bo,.,,anam<'ntu de> Qutm!rn. Uni\'c>rJidad de> la Rioja. 26001 Lutcroflu rSpain). 

C /m1i1u1 for Anr>r.rc11ni .. .,,.. un1l A1111/_wi1dr<' Cla .. mi<' d .. r r .. clini>t-li<'ll 

lJ111•·asi1a1. Hatc<'nring JO. JJOO Braunsclawc>ig. Gumany. 

Materials containing transition metal compiexes of dmit (4,5-
dimercapto -t ,3-dithiole-2-thione) have been extensively studied as 
possible candidates for high conductivity in the solid state. Despite of the 
work done in this area, the usual coordination mode of dmit is as 
bidentate ligand in homoleptic square-planar complexes (e.g. 
Qn[M(dmi02]) but nowdays results point out to better conducting 

materials when asymmetrical molecules are used. 

With a good sele~tion and/or with different ratio of the precursors, 
dmit2- and gold(I) complexes, mono, di or tri-nuclear gold(I) derivatives 
( 1-4> can be prepared with the dmit ligand acting either as bidentate or as 

µ2 and µ3 bridging ligand . 

.... [ ·<x :~~ l 
l.Au s:: - I CI04 

[ 
/sX sAul.] 
'-s SAuL 

l 

/sXsAuL 
S= 

'\.S SAuL 
1 

s<SX S-Au-1.) 

S S-Au-L 

"' 
The reaction of some of this complexes with TCNQ or 

<TTF)3(8f 4)2 and !he X-ray structures of these complexes: 
[dmiU AuPPh3>2). 8u4N(dmit(AuPPh3)), [dmil(AuPPh3)3]CI04 and 

BU-$N((dmit>Au2{CH2PPh2CH2}1 will be described. 
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TRIGOl'iAL AND TETRAHEDRAL SILVER(I) 
COMPLEXES WITH DIFFERE~T BIDENTATE OR TRIDENTATE 

PHOSPHINE LIGANDS. 

0. Crespo.• M.C. Gimeno.• P.G. Jones.h A. La~una.a C. Sarroca• 
and l\t.D. Villacampa.• 

a0rparr~nm de Quimica Jnorxtinic:a. lnstitu10 de Cie11t."itl tk Ma1enaks Je Arax0n. 

UniversiJad Je ZarugoJJ-CSJC. 5<XXJ9 Zarago:Jl, Spain. 

b1ns1itu1fiir Ano~anisclw und Anai}1ischL Chnnie tkr T~chnischnr Universitiil. ffal{enrinx 

30, 3300 Braunsch"'ei.'<· German}~ 

The reaction of AgCF3S03 or AgCI04 with the diphosphines 
Fe(C5H4PPh2)2 or B10H 1oC2(PPh2)2 gives the three coordinated [AgX(P2)) 
(X= CF3S03, CI04), while with the triphospl.ine <Ph2P)3PCH affords the 
tetra coordinated [AgX(P3)]. 

In these complexes the triflate or the perchlorate ligand is weakly bonded 
to silver and thus can be displaced by other monodentate or bidentate ligands 
leading the trigonal planar or the tetrahedral silver(I) derivatives, 
respectively. 

[~
Ph, Ph, 1 + p - s ~ -

. . . '· __ ,; ··, . · N' ·rH. 
• . • . ' P/ 's Pr -

'- Ph: Ph: J 

Homoleptic diphosphine complexes can be prepared by direct reaction of 
two equivalent of the corresponding ligand and AgCI04. 

[~
Ph, P~hj + Ph, Ph: =-r · p- PC ~- ~ 

: ·. • '· l" ; . ' ~ '\.. / ~ 
N Fe Ag Fe 

• . 1 • ' • p/ 'p t",. 1 • \ _/,.t....._~ '-../~ 
'*•: Ph: ~h. ~ 

The complexes have been studied by low temperature NMR spectroscopy, 
FAB Mass spectrometry and X-ray analysis on compounds 
(B10H u,C2{PPh2>2Ag{SPPh2>2CH21Cl04, (Ag{{PPh2C5H4)2Fe}2ICI04 and 
(Fc(C5H4Ph2P)2Ag(phcn)(Ci04. 
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Dl:\LCLEAR AS\"l\l~:~:TRICAL BRIDGED GOLD(I) 
AND GOLD(ll) COMPLEXES 

l\l.Bardajia. M.C. Gimenoa. P.G. ·Jonesh. A. Lagunaa and 
l\I. Lagunaa. 

UIJrpanamt'nm dt' Quimica '"'"Xunica, Jns1i1urt"lt' Ciem·i(Jj dt' MtHerialt's Jt• :\raxtin, 

Unii-ersiduJ de 7Alraxo;;a-C.S.l.C.. 50.009-7,araxo;a (Spain). 

h1ns1i1U1 far Anurxani.n-he und Anal_wisdrt' Cht'mie Jer Te<-hnischm lfnfreniliil, 

Haxenrinx 30. 3300 BraunS<:hwt•ix rGermanyi 

In recent years, extensive studies have been carried out on 

dinuclear gold complexes. Special attention has been focused on the 

formation and stability of gold(ll) derivatives. 

We described (eqn. I) a general procedure for the synthesis of 

dinuclear derivatives with two different bridges. 

Ph2 
Ph 2 Ph2 (pl n• n• 

fnr (I •X2 (I Au Au + Au A~ 
121 ..... 

~) u /1/ Au Au x-Au- Aux u u 
Ph2 1 2 

n=O. n : S:zCNMe,. S;rCNE12' S;rCNBz2 X= Cl. Br. I 
n=1. : dppm. dppa 

It is well established that metal-metal bonded Audi) complexes 

bridged by two ylide anion ligands are very stable. On the contrary 

gold(ll) complexes with sulfur ligands as dialkyldithiocarhamates or 

dithiophosphinatcs arc only stahles at low temperature (- 78oC1, and 
disproportion into IAulll(S-S>illAulX2l takes place at higher temperature. 

It is noteworthy that asymmetrical bridged complexes of type I, even 

when L-L is a disulfur ligand, give stable gold(ll l derivatives when 

oxidative addition reactions arc carried out· Ccqn 21. 

The X-ray structures of IAu2(µ-CH2PPh2CH2HS2CNEt2ll 

<type I) and [Au2<µ-CH2PPh2CH2HS2CNB121Br.) <type 21 confirm the 

dioctauracycle of gold(!) and gold(ll) nature. 
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ORTHO METALATION REACTIONS IN DIRHODIUll(ll) COMPOUNDS. FURTHER 
EVIDENCE OF AN EQUILIBRIUM PROCESS INVOLVING 
METALATION-DEMETALATION REACTIONS OF A P(o-CICgH4)Ph2 LIGAND. 

A PRELIMINARY KINETIC STUDY. 
A. Garcia-Bemabea. P. Lahuertaa. E. Pensa. M.A. Ubedaa. S. Garcia-Grandab. P. Pertierrall. 

M. Martineze. G. GonzalezC 
a Opto. de Quimica lnorganica. Universitat de Valencia. Or. Moliner 50. E-46100 

Buriassot·Valencia. Spain. 
b Opto. de Quimi.:a Fisica y Analitica. Univers1dad cie Oviedo. Julian Claveria sin. E·33006 

Oviedo. Spain. 
c Opto. Ou1m1ca lnorganica. Oivisio de Ciencias Expenmentals i Matematiques. Diagonal 647. 

E-08028 Barcelona. Spain. 

In the course of our investigation of ortho metalation reactions in dirhodium(ll) 
compounds we have found that Rh2(02CCH3)4 and P(o·CIC5H4)Ph2 show an 

interesting reactivity with reversible metalation·demetalation processes. Scheme 1 
summarizes the observed reactivity. 

Sd>eme 1 

A"110:rcrtl:rl• l . -
~lo·CIC,.H,.J~~ 

.... .. 

@ 
<'()'(\ J61c,. 
~.'1~·0 

-Rti-Rtl" 
o', d"'I -Cr;;- 0 

y 
CF, Iv 

Compounds Ill and IV are in a reversible equilibrium. Preliminary kinetic studies 
on thi~ reaction have t:.een carried out. The following reaction sheme and derived rate 
law are proposed: 

Ka 
Ill + H+ 

k2 
kobs= (kt + k2/(Ka + [H+JJJ [H+J where [H+J represents any solvated proton 

presenls in solution. For reactions performed at 313K in chloroform solutions, the 
same rate constants were observed for the metalation ar.d demetalation processes. in 
good agreement with the proposed reaction scheme. 

For value:; of the concentration of added acid (CF3C02H) between 0.1 and 6.0 M the 

observed rate constants are in the 1·10 x10· 11 s·1 range. When deuterated acid was 
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TIIE SYNTIIBSIS AND REAcnVITY OF TIIE BINUa..EAR 

RUlllENIUM COMPLEX (Rui<µ - PPh2)(JJ - 0Hl2(p - cymcnc)j PF" 

wrrn VARIOUS POlC."'ITIAL PROTON DONORS 

Javier Cabeza. FaiJJtl Mulla and Vieux' Riera 

Dcpanmcnto de Quimica Organomctalica. Univcrsidad de Oviedo. 

33071 Oviedo. Spain 

The reaction of lhc binuclear ruthenium hydroxo complex 

(Ru2(µ-0H)3(p-cymcne)JPF6 with PPh2H affords lhc bridged diphcnylphosphinc 

complex (Ru2(µ-PPh2)(µ-0H)21p-cymcnc)JPF6 

The reaction of the latter complex with carboxylic acids. alcohols. thiophcnols and 

amines rcslilt'i in the prc!unation of one or both hydroxo groups to form aqua 

intcnncdiates and the consequent replacement of the water by the re'ipcctive 

conjugate ba.o;c:s to form either the monosubstitutcd or lhc disubstitutcd complexes 

respectively. 

L =conjugate ha.~ 

(Note that the p-cymenc molecule has been ornincd for clarity) 
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HYDROFORllYLATION OF N-ALL YL 
SUBSTRATES BY RHODIUM CATALYSTS. 
A. Bertran. J.C. Bay6n 

91,Moa. 13 

Departament de Quimica. Universitat AutOnoma de Barcelona. 
Bellaterra. 08193 Barcelona, Spain 

We have previuosly reported on the rhodium catalyzed 
hydroformylation o! allyl and vinyl cyclic ethers (01ganometallics. 
1992, 11. 3525). We have established the crucial influence of the 
size of the phosphorous co-catalyst in the regioselective control of 
the reaction. 
We report here the results on the hydroformylation of N-allylic 
substrates. This reaction could provide a ready entry to a­
aminoacids. 
Three different types of substrates have been explored in order to 
analyze the influence of the basicity of the substrate, as well as 
their steric hindrance: 

©¢~ 
0 

Q 
I 
R 

The substrates are readily hydroformylated in mild conditions in 
the presence of rhodium-phosphorus complexes. Two different 
catalytic systems have been used. RhH(CO)(PPh3)3 produces 

mixtures of the p and y aldehydes. while the catalytic system 
prepared from [Rh2(µ-0Me)2 {ccd)2] (cod= 1,5-cyclooctadiene) 
plus P(OPh•)J (Ph·= o-teff-butylphenyl) behaves as a extremely 

regioselective catalyst. The influence of pressure, temperature, 
the nature of the phosphorous co-catalyst and the phosphorous 
ligand/rhodium molar ratio on the regioselectivity will be 
discussed. 
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ENANTIOSELECTIVE HYDROFORMYLATION 
CATALYSTS WITH CHIRAL THIOLATO RHODIUM 
COMPLEXES 
JA. Pinilla, J.C. Bay()n 
Oepartament de Quimica, Universitat Aut6noma de Barcelona. 
Bellaterra, 08193 Barcelona. Spain 

Dinuciear rhodium thiolato complexes (R~(µ-SR)i(C0)2(PR3)2) 
behave as very active catalysts in the hydroformylation of olefins 
in mild conditions. An advantage of these type of catalysts is the 
possibility of introducing changes in the thiolato bridge in order to 
prepare enantioselective systems. 
We have prepared a series of dithiolato ligands from chiral 
precursors lactic acid and {R)-5-acetylmertcaptoisobutyric acid 
plus different diols: 

(\ 

Me·'"°o=(o 
/~Me 
~ .... Rh Rh ... OC/ ~R3 

R3P CO 

no • J'o Q tt,C\ CH, R<X:A._ fOO" 
o o -:r-<o d'o 

The catalysts has been tested in the hydroformylation of styrene. 
The results indicated that the regio and enantioselectivity depens 
on the number of atoms of the metalomacrocycie. Also low 
pressures and temperatures are required to obtain high 
selectivities in the branched aldehyde (ca. 90%). 
Enantioselectivities up to 50% have been already achieved. 
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REACTIONS OF 11-KETOSULPHOXIDES WITH Pd(OAc)z 

A.L Barcena. M.J. Camazon. J L Garcia-Ruano. J A. Masaguer. C. 
Navarro-Ranninger. J.H. Rodriguez. 

Departamento de Quimica Facultad de Ciencias. 

Universidad Aut6noma de Madrid .Cantoblanco 28049-Madrid 

Reactions of ethyl- and phenyl-p-tolyl-tJ-ketosulphoXlde with Pd(Ac0)2 

in AcOH yield a mixture of compounds 1 and 2 

The compound 1 results from the acetolysis of the ~-ketosulphoxide's 

enolic form. The formation of this organic compound never takP. place 
between acetic acid and IJ-ketosulphoxide if Pd{Ac0)2 is not present 

The mycroanalitical data of compound 2 shows a 1 :1 metal-ligand ratio. 
1H-NMR. '3C-NMA and IA spectroscopy show that they are cyclometal!ated 

compounds and that there is an interac".ion between the metallic center and 

the sulphoxide. carbonylic and m~lhylen groups. 

This situation seems to be similar to the complexes with 

phenacylsulphoxide recently described., .2 

R = CHP+J and C,Hs 

2 

1 K.W. Chiu. J Fawce!!. W Henderson. R.D.W Kemmift. D.R. Russel J Clw.1 Soc .. Dalon 
Trans 1tl7. 733. 

2 W Henderson. R D.W Kemmdt. l J.S Prouse. D RUIS8ll J. Chem. Soc. Dalton Trans. 
1990. 781 
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SYNTHESIS, CHARACTERIZATION, AND SOME CATALmc 
APPLICATIONS OF WATER SOLUBLE RUTHENIUM AND OSMIUM 
COMPLEXES 
F. L6pez-Linares. M. Medina, A. Fuentes, and R. A. Sinchez­
Delgado 
Chemistry Center, lnstituto Venezolano de lnvestigaciones 
Cientificas (1.V.LC.), Apartado Z 1827, Caracas 1 OZO-A 
(VENEZUELA) 

The use of water soluble metal complexes in catalysis is a field of 
growing interest. A number of ruthenium complexes containing 
mono- and tri-sulphonated triphenylphosphin~ (TPPMS and TPPTS, 
respectively) are known, and some catalytic applications have been 
reported. 
We have prepared a series of ruthenium and osmium TPPMS 
complexes, namely MClz(TPPMS)z, [MHCl(TPPMS)z]z, and 
MHCl(CO)(TPPMSh (M •Ru, Os), characterized them by 31p NMR 
spectroscopy, and explored their catalytic properties in the 
biphasic hydrogenation reactions in comparison with their PPh3 
analogues in homogeneous systems. 
Cinnamaldehyde can be hydrogenated under moderate reaction 
conditions to various proportions of cinnamic alcohol or 3-
phenylpropanal depending on the catalyst and on the reaction 
conditions. The best selectivities for C·O vs. C=C reduction were 
obtained for the water soluble complexes containing the 
sulphonated ligand, and particularly for the osmium derivatives. 
Quinoline was also cleanly reduced to 1,Z,3,4-tetrahydroquinoline 
both in homogeneous and in biphasic conditions. The mechanism of 
this reaction in water using RuClz ( T PPM S) 2 as the catalyst 
precursor was investigated in more detail, which allowed us to 
propose a catalytic cycle. 
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NEW 3.4.5-TRIMETHOXY,2.6-0INITROPHENYL 

PAUADIUM(ll) COMPLEXES 

Jose Vicen1e. Aurelia Areas. Mi&uel An&el Blasco. 

52,T..14 

Grupo de Quimica Organome1alica. Dcpartamen10 de Quimica lnorganica. 

t:ni,·ersidad de Murcia. Apdo. de Correos 4021. ~.!••rcia 30071. Sp•in. 

We haH prepared HgR~ [R= C6(Mc0)-3.4.5. N02-2.6) according 10 1he 

following scheme: 

By reac1ing HgR2 wi1h [PPh3(CH2Phlh[Pd2Cl41µ-Cl>2) (2: I) in 

rdluxing ace1one. 1he complex 1rans· [PPh3(CH2Ph))2(Pd2Cl2<µ·Cl)2R2J 

crp1allizes in -high yield. The 01her reaclion produc1. HgRCI r"n be 

isola1ed from 1he m.>ther liquor. The dinuclear arylpalladium complex 

reacts wilh Tl(acacl giving 1he compound [PPh3(CH2PhlJ(PdCIR(acacl1 

which reacts wilh HBF4 yielding [PdCIRJ which musl have 1wo 

coordina1ed nilro group [see !All. [PdCIR) was also oh1ained by reac1ion 

of 1rans· f PPh.1<CH2Phll2f Pd2Cl21µ-Cl>2R2l wi1h AgCI04 (I: I). The 

reaction of (PdCIRI 'ol.ith PPh3 or Py (1:21 give~ 1rans-[PdCIRL2) 11.= 

PPh.1. Py 1. 
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\"ISIBU: LIGHT INDl'CED AIR OX\"GENA TIOS OF 

ACt.."T\"L.\CETONATE l.IGASD IS C\TLOPAl.l.ADATED CO~IPU:u:s 

TO Gin: C-C BOND CLEA\.AGE PRODUCTS 

Jo...: Vi.:cnrc. Aurelia An:a.._ ()clj;a Bilufjsr;a ;mJ Gc:orgiy B. Shul ·pin. 

Grupo Jc QuimK.oa Organc.lflll!t;ilK.-... Depart;amcnro Jc QuimK.-a lnorganicOL l:ni,·cr.;iJ;ad Jc 

:\lur.:ia. ApJo. Jc Com:os .W:! I. Mun:i;a 30071. Spain. 

ln\·csrigation of oxygcnalions of org;anic compounds n<1 phoroinduced 

clccrron u-ans fer is imponanl holh for synlhetic chemisrry and for 

understanding some biological prnccs,cs tc. g. ph.nooxidarion of 

hiologica! maner in lhc ri .... ucl. Such proccs .. es may occur in rhc presence 

of metal compkxc' and u .. ually an: inJuccJ wirh light of t·v region. W.: 

hnc founJ a sysrem in which a ;;h.:mical reaclion j,. 'limulatcd hy ,·isilllc 

light 1 >.. = 500 nm I. Thus wh.:n an acerone solu1ion of I ( 3. I O·-'l is 

irradialeJ in air at IH··c with .. uch light producl 2 is formed with yield n1. 

90'( after .lO min. 

R 
R 

.!~~,¢ ~p 
~o, ~ •02 .. ,,"" 

0/,.t'N R • H. Mit. 0Me 
,' '.r,N 

~¢ ¢ 
R 

R 2 

2 

It 'houlJ h.: cmphasi1e lhal Pdr;.cacl~ i' pholoinactiv.: c\'cn if irradia1ed 

w11h lii?ht ol >.. z _,00 nm. In contra,1. complex I comhinc' wi1hin ii' 

molci:ulc a i:hr11m11phorii: fral:!m.:nl (th.: illophenyl group ai:ting a' ;m 

";in1cnn;1" 1h;i1 ;ih,orh' energy of loni,:·w a\'.:lcnglh lighl 1. the re;i~lion 

ccnlre ( met;il 111n w hii:h on cxc11a1111n w i1hdraw' electron from 'uh, Irate>. 

and 1hc 'uh,1rn1c: 1;icc1ylan:111na1c whii:h afll'r nxida11on wilh cxi:itcd Pd 

mn c;an add O~ molci:u lc 111 produce pcro:i1 idc I. ;ind \ll I '' a hie In he 

ox1di1.cJ 1 ia ;a phn1oindu.:.:d clcc1ron 1r;sn,fc1 ·pcroxirlillion mcchan"m. 
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INSERTION OF CARBO~ DISrLPHlDl IS :\..~ f.,-H Bll~"D. SYST!tESIS 
' , 

OF THE "'.--DlTHIOFOR.'t.\IT CIA'IPLE.'C [Fe(---S~CH)(dppe) .!l(BF_) 

Luis.'! ~l.D. itibeirc, Jo.i" J .R. Fraust" d.i Si lv.'J 3nJ 

Ann.indo J.L. Pombeiro 

Centro de Quimica Estrutur.il. CO!lli>lexo I, lnstit~t" Superior Tecnico, 

Av. Rovisco Pais, 1096 Lisbo.'J coJex, Portu~al 

The lability of the chloride li~an.! at tr.ans-[Fe!iCI(dppel.,I (dppe 

% Ph2PCH.:CH 2PPh} was previously de1110nstrated and, in partfrular, th" 

series of the hydride-isocyanide compounds trans-[Fett(CNR)(dppe) ,IA 

(AaCl or Bf) was prep;sred (I) by reaction of th-~r. •·ompl"x with the 

appropriate isocyanide in the presenc~ of Tl(BF~l-

We now report that the hydride ligand can be a reactive moiety towards 
' a suitable acceptor substrate a:id the ".- -dithiofonnate n>!!lpl.-x 

(h(~ 2-S.CH)(dppe),)BF,) has been prepared by insertion of :.1rb,,n 
..:. ... .. 

disulphide in the Fe-H aond, accordir;g to r .. action (I). 

l 

(Fe(~--SlCH)(dppe) 1 J[BF~I + TICl 

!'fo evidence for the formation of tht• cvrrespondin1o: 

was obtained" 

The 
13c, 'i• and 

31
P S'.'111 .anu electrct>!1t·rri,-.-.l propt·rt j,.,. of the 

' ·--dithioforawte complex ar<' prese.1ted, .lS well 1~ its ~···H·t:vin 

tow.1rds base. 

(I) 

[I: - :-1.B. B.1ptist.1, 'l.A.:;.11.A. l.t•!Tlos, J • .l.R. Fr.1tisto J.1 Silv.1, ,\ .. I.I.. 

Pomb<> i ro, :'_. _ Ort;;..inom .. t!_l~'.!1!:., 1-l'i:, '•.l_'•. '.'1. 

fhii; work h.1s lu•t·n ·;upporl•'<I hy .ISICT. 
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REACTIONS OF PHENYLDIAZENfDE COMPLEXES OF RHENIUM 

WITH [SOCYAXIDE:S 

M. Teresa A. Ribeiro and Armando J.l. Pombeiro 

Centro de Qu1mica Estrutural, Complexo I, Instituto Superior 

Tecnico, Av. Rovisco Pais, 1096 Lisbon Codex, Portugal 

.Jonathan R. [Ii lvorth 

Department of Chemistr; and Biological Chemistry, University 

oi Essex, Wivenhoe Park, Colchester, Ess£x C04 3SQ, U. K. 

Or~anodiazenides are versatile ligands in co lination chemistry, but 

their reactions vith isocyanides have not yet been explored. 

In this ·.-ork we have investigated the reactions of ;Reer2 (NNPh) 2 
(PPh))l.Br 'l) with CNR (R •Me or c

6
H4Cl-4) and obtained a fev 

mi~d diazenide-isocyanide •:omplexes, in particular iReBr2 (NNPh)(CNR) 

(PPi1
3
>
2 

which, 11pon further reaction with CNR (for R •Me), leads to 

the bisisocyanide cOlnplexes :Re8r(NNPh)(CNMe) 2 (PPh 3 )~1Rr and 

Re Br 
2 
(X~!Ph) (CSMe) 

2 
(PPh 3) I . 

Complex <!> also reacts vith CO to give the dicarbnnyl compound 

ReRr (SSPh) (CO) 2 (PPh
3

):? i Br. 

Tilese reactions appear to proceed via the iormation of the paranagnetic 

complex ReBr)(NNPh)(PPh
3
>

2 
vhirh ve have previously obtained and 

wh""e molecular structure has been authenticated by an X-ray analysis. 

The re le•: ant ,;pect ro,;copi ,. properties of these comp I exes are also 

indi1·att"d. 

Acknowlt>.J):t>ments 

Thiio work ha,; bC'en partially supported by JN!CT. 
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BOMOGF.NF.OUS BYDROGINATION OF mlftlENE AND 
BENZOTlllOPllEliE AT IRIDIUM 

Claudio Bianct".ini, Ymlnjca Hmm, Andrea Meli, Maurizio Pcruzzini, Roberto 
smcbez-Ddgado md Fnncesco Vizza 

ISSECC, CNR Firenze, Italy md MC, Caracas, Venezuela. 

The interaction of thiophenes vrith transition metals continue::. to attract 

considerable interest as model chemistry for the hydrodesulfurization (HOS) 

reaction. w!lich is one of the largest volume applications of transition metal 

catalysis. 

In this communication. we repcn that the new complexes [lrH2(111 S­

Th)2(PPh3)2JPF5 (Th = thiophene. benzothiophene) react with H2 (1 atm) at 

room temperature in chlorinated solvents converting to the corresponding 

derivatives [lrH2(Tt 1 S-ThH)2(PPh3)2)PF5 (ThH = tetrahydrothiophene; 2.3-

dihydrobenzothiophene) via a stepwise mechanism. Synthetic. spectroscopic 

and deuterium labelling studies have been carried out which have allowed us 

to draw out a reliable mechanism for the hydrogenation reactions as illustrated 

in the Scheme for the conversion of thiopher.e to 2.5-dihydrothiophene and 

tetrahydrothiophene. 
"2 
\ 

ao·c 

p l• 
I 

OC::_::::.11-CO 
oc I 

p 

DOS D 
co 

\. j 

ao ·c 

Dbl' 
I 

'/\-.co 
P D 
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ALKOXYDE DERIVATIVES OF BARIUM AND STRONTIUM 

Tomas R. Belderrain, Leopoldo Contreras, Margarita Paneque, Ernesto 
Carmona 

Dpto. Quinrica lnorgeinica-ICMSE. 51-.•illa <SPAIN) 

Angeles Monge, Caridad Ruiz 

Facultad de Cinrcias-ICM.\1. Madrid (SPAIN> 

Metallic b.uium and strontium are activated by g.1s :\:11.l, ,ll room 

temperature. When NH3 is bubbled through a suspension oi B.1 gr.mull•s. in .1 

solution oi the alkoxydes 2,6-Bu12--l-X-C,,lf:?OH (X = I I. Mt•, Bu1) in TI IF. tht• 

evolution oi H2 on the surface of the metal and the dissolution oi thl' gr.mull'S 

is observed. Aitl'r several hours of stirring, all the ml•t.11 gr.mul,•:-. h,1w bcl'n 

consumt•d and a solution is obtained from whirh white ay:•t.1b t·an be 

obtained. 

NMR data obtained for these compounds, at diiiert:>nt tl•mpt•r.llurt•s, S!.lg~t'Sl 

they present a trirnetallic stru.:-ture containing b.uium .1toms in low 

coordination em·ironment, with terminal and bridging OAr groups .• md .1 

molecule of THF attached to a mctJllic Cl'ntre. Unfortun.1tdv. tht• avst.11s . . 
loose crystallinity upon drying under \'acuo, prob.1bly Jm• ltl lost oi s11ln•nt, 

what, togethf'r ";th the high sensitivity of the wmpounds, h.1s pn•wntt•d thl' 

determination of their X-r.1y structure. 

Neverthdess, reacti~m with HMPA (hexamethylphoo;phor.1midt>l h·.1d-. to th.· 

formahon of good quality cryst.llline materials. Thl' structurt• ••I thl· 1kri\·,1tiw 

with X = Mt• h.1s bc1•n determined by X-r.1y and is shown in Fipm· I 

On a rl'lalt•d iidd, derivatives containing polyp1a.11olylbor.ltl' lig.md~ h.1w 

been obtainl'd bv n•.1rtion oi anhydrous b.uiurn iodid1· with r.:rp· Tlw 

strudun•, dt•tt•rmint.>d by X·r.ly, oi on1• oi tht•st• dl'riv.l11\"t'~. i(l IB\.l,'.'­

Me2pzhlB,1(1 IMI' A)I) is shown in Figur•• 2 
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POL YPYRAZOL Yl COMPLEXES OF IRIDIUM IN 

LOW OXIDATION STA TE 

E. Carmona, S. Hudson, M. C. Nicasio, P. J. Perez, M. Poveda and L. Rey. 

Dt7rartan1t•Plto d1• Quimic1, frwr>:ti11ic.1-/11.;tituto de Cie11cii1 de Materia/1-s. U11iPt.TsiJ1ui dr 

Set•illa-CSIC, A,_to 553, 41071 St•l'illa, Spam 

In this communication we will present some r.?Sults obtained from our research in 

the chemistry of Ir complexes containing polypyrawlyl ligands. Tht> bis-ethylene 
complex, Tp•Ir(C2H4)2, 1, (Tp"=HB(3,5-Merpz)3). has been found te be a very 

reactive molecule which readily undergoes inter- and intramolecular C-H activation 

processes. When complex 1 is heated at 60"C i:t benzene, a mixture of two 

compounds is obtained (eq. 1) 

(1) 

One of them has been characterized by IR and NMR as the dinitmgen complex 
Tp•Jr(CJ-!5)2N2. The other is a rather insoluble material that has been ch.1ra.·terized 

by X-ray diffraction as the dimer (Tp•Ir(CJ-f5)i)i(µ-N2). The reaction oi the 

dinitrogen derivative Tp•Ir(CJ-!5)2N2 with donor ligands will also he presrnted. 

Reaction of complex 1 with phosphines kads to the formation of species ol 

composition Tp•Jr<C2H4)(P), 2, (P =- PMe3. PMe2Ph, PEt3, 1/2dmpe) frq.h 
p 

Tp•Ir<C 2H4)~ ----Tp•Ir(C2H4)(P) + C2H4 (2) 
1 2 

A trigonal bipyramidal structure has been found for these complexes from 
spectro~copic data and an X-ray diffraction study carried out on th1• PMe2Ph 

derivative. Complexes 2 react with hydrogen in an oxidative addition process with 
formation of the lr(III) species Tp•Jr(H)2(P), 3, (rqJ) 

Tp•Jr(C~ll4)(Pl Hi - Tp•Jrffl)2CP) (3) 

2 3 

Several related Tp (Tp"' hrdrotrispyrazolyl borate I complexes h.Wl' ,1lso heen 

prepared. 

It was of interest lo corn pan: the effl'ct of the isosteric but netJtra! trispyr.1zolyl 
methanes O IC(pzl3) on the cht•mistry of these types of iridium complt>x1•s To this 

end, the bis-l'thylenl' deriv.itiv1• I IC(pz)3hK21 l4)2Cl was prepan•d l~l·.iction w1!h 117 

in the presencl' of excess l'lhylcn1· yielded the bis-ethyl compkx 

I JC(pz)ilr<C2l l4l<C2l lo;l2Cl 
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BINUCLEAR NICKEL COMPLEXES BRIDGED BY PYRAZOLATE 

AND HYDROCARBON LIGANDS. 

Juan Campora. P. Palma. M. L. Poveda and E. Carmona• 

Departamento de Quimica Inorganica-Instituto de Ciencia de Materiales, 

Universidad de Se\'illa-CSIC, Apdo 553, 41071-Sevilla, Spain. 

The synthesis and characterization of several binuclear Nickel complexes 

containin6 bridging hydrocarbon and pyrazolate ligands will be described. 

These compounds were prepared by dollble oxidative addition of the 

appropriate a,w dibromides to Ni(O) followed by reaction with lithium or 

thallium pirazolate (Scheme). 
The use of 3-methylpirazole leaded to a 2:1 mixture of both possible iscmers. 

Some reactions of these compounds will be c.iiscussed. 

Ni(cocl)2 + 
o~r 2PMe3 

Br 

\ 
Ni~N~ 

d_ ~IJJ 
Ni.., 
/ PMe3 

PMe3 
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ACTIVATION OF ORGANIC SUBSTRATES BY Tp•1r. 

DERIVATIVES (TP• = HB(3,5-Mezpz)3-) 

Olivier Boutry, Margarita Paneque, Manuel L Poveda, Soraya Taboada, 

Ernesto Carmona 

Dpto. Q11imica lnorglinica-ICMSE. Sroilla (SPAIN) 

Enrique Gutierrez, Angeles Monge 

Facrtltad de Cimcias-ICMM. Madrid (SPAIN) 

The adivation of di.tferent unsaturated organic substrates by complexes 

containing the fragment Tp•Jr- is presented. 

1.- Several complexes, containing diene ligands, have been synthesized. 

Treatment of the chloro-bridged dimer (lrCl(coe)ih (coe = cyclooctene) with 

the diene (represented by L2 from now on), in the presence of KTp•, affords 

the expected complexes in high yields (eq 1). 

1. Li (exc) 2. KTp• 

(-KO,-coe) 

(L2 = butadiene, 2-Me-butadiene, 2,4-Meibutadiene, 

2,5-norbomadiene, 1,.1-cyclohexadiene) 

Some of these derivatives undergo unprecedented photochemical C-H 

activation reactions to form allyl·type speciPS. 

(1) 

2.- The complex Tp•Ir(C2H4)i reacts with net tiophene, at SO 0 C, to form the 

lr(lll) species Tp•Ir(2-C4H3Sh<SC4H4), 1, in good yield. The 5-bonded 

tiophene in 1 is easily displaced by donor ligands such as N2, CO, PMe3 and 

CNBut, to form the derivatives Tp•Ir(2·C4H3S)iL. Figure 1 shows the 

molecular structure, by X-ray, of the complex with L =CO. 

Hydrogenation of 1 under prt>ssure 

(3-4 atm), at 60 °C, produces 

Tp•IrCH>2CSC4H4), 2, in almost 

quantitative yield, with 

concomitant formation of frel' 

tiophene. 

Otht'r reactions carried with 1 and 

2 will b<' disCUSSl'd. 
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REACTIONS OF AN l\NSA-BRIDGED 11:a-CYCLOPENTA 

DIENYL IMIDO DERIVATIVE OF NIOBIUM W1111 ALKYLA TING AGENTS 

PL1'ro I Goms:s a·". Malcolm LH. Green" and Philip Mountford" 

a Cs:ntru ds: Quimica Estrutural. Compls:xo I. lnstituto Supt.'l'ior TO:nico. Av. Rovisco 

Pai."i . 11196 Lisboa Cods:x. Portugal 

" Inorganic Chemi."itry Laboratory. University of Oxford. South Parks Road. Oxford 

OX 1 JQR. England 

Tbs: reaction of NhCls with the ligand precursor ((C5H.J(SiMe3)l(CH2)3N(SiMe3)2) gives 

1hs: ansa-bridgs:d cyclopcntadienyl imido derivative I Nb(11:a-Csf4(CH2)JNICl2 ).1. 1 This 

com(l\mnd is mean! lll he isocl~1mnic and isolohal with CpiZrCl2. In thi."i communication 

ws: report soms: reactions of 1 wilh alkylaling reagenl"i. 

Trs:a1ms:nt of 1 wi1h an excess of MeMgBr gives the binuclear compound I MeNb(11S­

C5H4(CH2l.\(µ-N)(µ-N)=CH(CH2>2-11S-C5H4INbMe2}. l. The crystal structure of l ha'> 

hcs:n ds:1s:rmincd and shows thal it contains only three methyl groups and a hydrogen ha."i 

been losl from a CH2 group adjacen1 10 an imido ni1rogen. Full I H and 13C NMR 

charac1eri1a1ion reveals 1ha1 l is a lluxional molecule. 

Reaction of 1 with 2 s:qs of NaCp affords I Nb(11:a-CsH4(CH2l_,N)(11S-CsHs)(T1 '-CsHs) ) . 

J. which is a lluxional molecule al room temperature. Variable-temperature NMR studies 

indica1c divs:r~ dynamic proces.o;c."i including exchange hctwecn cyclopentadienyl rings. 

The syn1hesis of I Nb[ll :a-CsH4(CH2)JNJ(CH2C6Hs)2}. ~. ha."i been achieved by the 

reactioin of 1 wi1h 2 cqs of C6"sCH2MgCI. In this compound at ls:a."it one of the hcnzyl 

ligands is hclieved to coordinate in an 112 fa.o;hion. 

I D.M. Antonelli. M.L.H. Gn:cn. P. Mountford. J. Or1:anoml'f. Chem .. 438. C4 ( 1992). 
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Au-Au BONDING IN A PENTANUCLEAR GOLD 
COMPLEX CONTAINING A LINEAR Aus CHAIN 

M_ J_ Calhordal.2. L F Veirosl.3 

1laslitulOSupc:riorTtaaico. DEQ. Av. Rovi5co Pais. 1096 LisbmCocb. Ponugal 
2ITQB. Rm da Quiala Grmde. Apanado 127. 2780 Oeirz. Ponugal 
1cQE. Comple1.o l. Av. Rovism Pais. 1096 Lisbaa Cocb. Ponugal 

A polinuclear gold complex with a striking structure was recently described'. This 

molecule is a cationic complex with five gC!ld atoms in a row c,•nlaining a .:entral 

unbridged metal atom. the twa inner Au-Au lengths (2.755 A) being longer than the 

outer ones (2.640 A). The metalaic frame of the molecule is formally a (Au5)9+ chain. 

though a more specific assignment of the oxidation slate of each individual metal was 

notctearl. 

The electronic structure of this 

pcntanuclear .:omplex was studied hy 

extended Hiickel mokcular orhital 

calculations. in order to understand the 

intcrmelallic bonding and assign oxidation 

slates to the three independent gold atoms. 

The calculations were made on an ideali1.cd model and the C6H5 and C6F5 groups 

replaced by hydrogen atoms. Based on this model and using a fragment decomposition 

analysis. we were able to study separately the two different Au-Au honds, namely. the 

inner on~ hetween the central atom and the two l'Xlernal Au1 uniL\ and the outer one 

hetwccn a central Au~ fragment and the external gold aloms. 

Our calculations revi:al that the Au-Au hond str.:ng1hs are a direct co1N:11ui:ncc of thi: 

par1icular coordination of each melal atom. specially the numh<·r of R groups. 

Therefore. 1he resulL\ show a weaker Au-Au rntcraction for 1he inner h1•nd. rclk ;1ing 

the ohscrvl~d hond lcng1hs. The different electron occupancies of lh<· gold atoms 

indicate that the outer ones arc clectmnically poorer. suggesting a sun:.:ssion of 

Au(lll)-Au(l}-Au(l)-Au(f)-Au(lll) formal oxida1inn stales. 

The gold-gold owrlap populations wi:rc 1.:nmrared wilh olhns frnm rdal<'d t\u 

complexes. A dear dependence holh on th<· nit1da1ion slal<' and on lh<· i:.:nm<'lry 

1 hridgl·d or unbridged) of 1hc Au-Au bonds i.~ oh.o;crv.:d. 

I R. ll~1\11, A. l.ai:una. M. Laguna. J. Jim<'nl'I and I'. Ci. Jon<·s. Anxn;. Ch1·111. /111 f:d. 
f:nxl. ,ill. ( 199 I l. 1911 
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ANSA·BRIDGED qS.c\-CLOPENTADIENYL IMIDO AND 

AMIOO DERIVATIVES OF TITANIUM, ZIRCONIUM AND MOLYBDENUM 

Ana M Martins a..b and Mak."Olm L.H. Gn:.:n h 

a Cenln> «k QuimK.oa E.suutural. Compkxo I. lnstitutu Sup."rior TL"=nico. Av. Roviscu 

Pais • I096 Lisboa Codex. Ponupl 

b Inorganic Chemistry Labor.uory. Unii."t.-r.;ity 11f Oxford. South P;uks Road. Oxford 

OX I JQR. England 

An improved synthesis or the ligand precursor I IC5"4(SiMc3>ltCH2hNCSiMe3)2 t 1 i." 
«kscribed. Its reaction with TtCLt gives (Tt[q5:a-C5"4(CH2)JN(SiMc3)JCI:?) l which 

eliminah:S SiMe3CI to give the ansa-bridged imido derivative (Tilrt5-C5H.iCCH2h<µ­

N)jCI) 2. J. On the other hand. tn:atmc.-nt or a solution or ZrCLJ(SMc2l! with l give~ 

IZrfrt~:a-C5H.a(CH2)JN(SiMe3)1(SMc2>Cl2) i which. upon heating. Jis.'i41':iatcs lhc 

dimethylsulphi«k ligand to give (ZrfT15:a-C5H4(CH2).lN(SiMc:lllCl(µ-Cl))2. S. The 

reaction or MoCls with 1 in dichloromethanc. foilowcd hy cxtr.u:tion in THF lcJ to 

(MolT1S:a-Cs"4(CH2)JN(SiMc3))(C-1H9<l)Cl3) 6. Tn:atmcn1 or lhis compound with 

trimethylphosphine causes the substitution or the THF ligand giving (MolT15:a­

Cs"4CCH2l3N(SiMe3)HPMc3)Cl3 I!. 
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l.AICM2241P 

CATALYTIC HYDROGENATION OF IMINES WITH 

lhtp-0Mc)(C0D)f? I P{OBuPb)J-

STUDY OF THE INVOLVB> MET AWC SPECI~. 

S. Caslilkin. C. Oa,cr. E. FcmandcL. A. RuiL Dplo. Quimia. Unl\ttSllal "Rmira i 

Vupli". Tarr.a~ (Sp;Kn). 

P.A. Chaloner. P. Htld9':udt. "School o( CbemisUy and Molecular Science" Uni,·crsity 

o( Sussc:\. Brighton. (UmrcJ Kinpiom). 

Wlulst the hy~on o( carbon-carbon double bonds as •-di understood and 

waJdy used. rcJIJ\.-Uon of \.oarbon-nitrogcn double bonds has been less •ell studied. In 

this faclJ has been cno..·uungcd recent work on hyJ~on o( amines usang rhodium 

and rulhcruum \."lllllple'\cs as catll)-:!IS.. and oa:asionaly atidiuml oomplcxes. 

The c:1nple'\ llr(µ-OMc)(COD>l2 has been used as inrermedialc for synthetic 

purp~ anJ as homogcnc:-..>US catalyst precursorl. In this •ork the hydrogenation o( 

1m1ncs as earned out m good yidds using !lr(p-0Mc)(C00)h with a bulty auxiliary 

hpnd. pt<JBuPh>~-

If: McOH 

Furthermore. some hydnde metal species. ha\"c been 150lalcd before and al the end 

of the hydn,,cnatmn. which ha,·e been dwactemcd by SJIC'.~opc (NMR. FT-IR and 

X-Ray J1ffract1on) and anal)·tic rechmques. 

oc,oc, 
11,c~,/ 

C"ll,<11, ~ 
,, ( \I "·'"-'" I n•, o•. 11,c.~/ _r_ .·b 

I~ ---...1..----

~ 
II 

Before hydrc~cna111111: Mier hydrogcnal1<111: 
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IAICM2244P '5, Tue. 14 

MONONUCLEAR PENTRCHLOROPHENYL COMPLENES OF 

RHOOIUM(ll) 

Maria P. Garcia. M. Victoria Jimenez. Luis A. Oro. Fernando J. Lahoz 
Drpunanwnr11 de Qltimica l1J11rKfinka. ln.ttituro di' Cirlff:iu de Mutrriult'.\ de Aru_.,;,,, 

U~i,-rrsidatl de ZtuuK11:a-C.S.l.C.. 5<XXJ9 7.araKll:Jl. Spain. 

Rhodium and iridium complexes with a d7 electronic configuration are very 

unusual. espcc~lly as mooomeric species I and. in this field. we have recently described2 

a fully characterized monomer square planar iridium(ll) organometallic complex. 

lfr(C6Cls)2(codll prepared by oxidation of iridium((}. The anionic complexes 

INB1141lRh!C<tCls)2(L2ll IL2=l.5·cyclooc1adiene !cod). {P<OPh)Jh, (C0)2 and 

(CO)(PPh1l1 are obtai!lCd by arylalion of I { Rh(m-0)( L2) h I with [jC-t1Clj . 

. 2 (jCJ 

--~•• 2 Lif Rh(C6C1j)2{l.2ll -

+ 2 NB!14Br 

·:: LiBr 

lk"SC compounds can be used as precursors 10 a number of rhodium( 11) complexes 

vi:a o'idation and substitution reactions. The oxidation with chlorine gives the neutral 

rhodium! II) compounds I Rh( C-t1Cls )2( L 2) 11 L2= cod. IP! OPh h b 1- Substitution of cod 

inf Rh(C6Clj)2(cod>I by neutral ligands renders new neutral rhodium(lll monomer 

complexes. They have been studied b) IR. NMR. MS. EPR. CV and 

f Rh!C11C'lsl2I PfOPhJ1lil structurally characteri1.ed by an X-ray diffraction study. 

Scrpone. N.: Jamieson. M. A. in Comp,,hnufrl' Coordint11ion Chrmi.1tn 

Pergamon Press. Oxford. 1987. vol. 4. p. 1120. 

2 Ciarcia. M. P.~ JimCnc1, M. V.: l..aho1. f. J.: Oro. I.. A.~ Alon~. P. J. Anxr''" 

Cht'm. 1992. 104, 1512; An~t'w. Chrm. Int. f:tl. f:n1:f. 1992 .. H. 1527. 
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LAICM2250P 66, Tue. 14 

PREPARATION OF NEW CATIONIC COMPLEXES [cpFe(dppe)L]°F6 WITH 

SULFUR AND OTHER DONOR LIGAND 

Carlos Diaz y Alejandra Arancibia 

Departamentc de Quimica, Facultad de Ciencias, Universidad 

de Chile, Casilla 653, Santiago, Chile. 

Compounds containing CpMLL'moieties (M Fe,Ru:L,L' CO, 

phosphines and phosphites, Cp=~~C5H5 ) are the among the 

most versatile systems in organo-transition metal chemis­

try. We have recently reported that the complex 

CpFe(dppe)I dppe:Ph2P(CH 2 J2 PPh2 is a good precursor of 

anionic CpFe(dppe)X as well as the cationic 
r. - 1 LCpFe(dppe)NCCH 3jPF

6 
complexes Now we report the pre-

paration of the new complexes [cpFe( dppe I L) PF 6 

1 L-a THF 

b P(n-Bu) 3 
c c6H5SN(C6H11 12 
d c6 H5 SN(CH3 12 
e S2 (CH3 J2 
f s2 ( t-Bu i 2 

The compounds lb-f were obtained by reaction of 

CpFe(dppe)I with l in presence of TlPF
6 

and in CH 2CL 2 as 

solvent. The complex !ii can be easily prepared from 

CpFe(dppe)I in THF in presence of TlPF
6

• 

were characterized by elemental analyses, 

The compounds 
31 

IR, P and 
1 H-NMR spectroscopy as well as cyclic voltammetry. The 

complex la dppears to be an useful precursor for the pre­

paration of other cationic complexes. ElectrochemLcal one 

electron •>Xidation of some of the cationic complexes 

suggest the formati.on of stable di-cationic 17e species. 

ACKNOWLEDGEMENTS. D.T.1.(Proy.Q3280), U. de Chi le. 

1.- C. Diaz and R. Latorre, Bol.Soc.Chil.Quim.(19')3)37,211 
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LAICMllSIP '7, Tue. 14 
HYDROFORMYLATION RHODIUM CATALYSTS 

WITH S-OONOR CHIRAL LIGANDS. 

S. Castill6n. C. Claver. A. Ruiz. A. Orejoo and A.M. Masdeu. 
Universitat Rovira i Virgili. Departament de Quimica. 
Pl. Imperial Tarraco.I. 43005 Tarragona. Spain 

In recent years much research has been done in enantioselective 
catalysis. In the hydroformylation process, the enantiomeric excesses 
obtained are, in general, low. Rh or Pt catalysts modified by optically 
active phosphines possesing a C2 symmetry axis have been mostly 

employed I . The Pt systems provide better chiral inductions bur lower 
activity and selectivity. 

Dinuclear Rh thiolate complexes are efficit;nl catalytic precursors in 
hydroformylation2 The advantage of this systems is the possibility to 
introduce changes i!lto the thiolate bridging ligands. Firstly. we 
considered interesting ro modify the Rh-thiolate systems in two ways: 
joining rhe rwo sulfur groups wirh a carbon chain and introducing a 
chiral cenrer. 

The chiral dithiolate ligand s~udied is. I (- )010S. The dinuclear 
neurral complex IRh2Cµ-DIOS)(COD>2l (2) has been prepared. This 

sys1em is acrive in the hydroformylarion of sryrene affording high 
selecrivity of 2-phcnylpropanal wirhour phosphorous ligands. H"wev~r. 
low e.e. are obtained. 

H 

x:t~: 
H 

J 
A further modificarion of the ( -JDIOS sysrem has been srudied using 

rhe corresponding 1hioe1her ligands showed in 3 (-)DIOSR where R=-Me. 
-•Pr. -Ph. 1.1 rhis case carionic mononuclear complexes have been 
obrained. 

! K.E. Koenig. in A.~ymmetric Sy111he~es (Ed. J. Morrison) Vol.5, 
Academic Press. NY. ( 1988). 

2 Ph. Kalck. J.M. hances. P.M. Pfister. T.G. Southern and A. Thorez. 
J. Chem. Soc., Chem. Commun .. ( 1983) 510. 
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"· Tiie. 14 
ORGANOllETALUC flllCKEL(I) THIOllOLYBDATES AND 

THIOTUfllGSTATES 

F. llomblol9', G. S6111cbez, G. G9rcia ancs G. L6pez. 
,,.,_,.,,.,.,, de Qumica ~ Univetsidad de AUcia. 30071-Mutr:ia. 
E. Pinil .. 
,,.,_,.,,.,.,, de QuJmica ~ Facullad de Ouimicas. Ciudad Univetsilaia. 
28lUO-lladrid. Spain. 
A. .... 
~ de CiBncia de los lilateriMls CSIC. Labonllofio de Dilracd6n de Rayos X 
Facullad de Oufmicas. Ciudad Univenilatia. 28(UO lhdrid. Spain. 

The tetrathiometallates MS42· (M = Mo. W)1 are known to act either as 

bidentate terminal ligands or as tetradentate bridging ligands to a wide 

variety of transition metal ions. but tetrathiometallate adducts of or· 

ganometallic compounds are a relatively new class of compounds. Incentives 

for recent interest in this area foDow from evidence that certain thiometallate 

complexes are structurally related to catalytic sites in both nitrogen-fixing 

enzymes and industrial hydrodesulfurization and hydrodenitrogenation 

catalysts. 
Due to current interest in this area. we turned our attention to reaction 

systems containing (Ni2(CsFs>..f1'·0H)2)2· and thiometallates MO,.nSn2· (M = 
Mo or W; n .. 2. 3 or 4) in order to obtain adducts of the (CsFs)2Ni moiety 

with thiometallate. By reaction of (NBl.4)2[Ni2(CgF5)4(1'·0H)2] 2 with (NH,)2MS, 

(M • Mo or W) in a 1 :1 ratio in ethanol solution the complexes (NBu.)2· 

(Ni2(CgF5)4(1'·MS,)] are oblained. When the same reacticn is c:arried out with 

the bis(hydroxo)nickel complex and (NH4}M04.nSn (n .. 2. 3, 4; M = Mo anG'or 

W) in the presence of NB~OH ( 1 :2:2 molar ratio respectively) the binuclear 

complexes(N8u4)2[Ni(C1Fs)2(MO,.n5n)J are formed. In both reactions the OH 

bridges of the hydroxo complex are protonated by the NH,• ions and the 

resulting Ni(C1F5)2 fragment is trappttd by the thiometallate ligand in either 

2:1 or 1 :1 ratio respectively. Elemental analyses and conductance and 

specttoscopic (IR. 1'F NMR) data have been used for structural elucidation. A 

single-crystal X-ray diffraction study has established the trinuclearity of 

complex {NBu4)2(Ni2(C1Fs)4(1'·WS4)] containing tetradentate bridgin; WSi·. 

t A. MOiier. E. Oieman. R. Jostes and H. BOgge, Angew. Chem. Int. Ed. Engl .. 1 981 , 

20, 934. 

2 G. L.6pez. G. Garcia, G. 5anchez, J. Garcia, J. Ruiz, J. A. Hermosa. A. Vegas and M. 

Martinez-Ripoll, lnoro. Chem., 1992. 31, 1518. 
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LAICM2255P 69, Tue. 14 

SYNTHESIS OF PALLADIUM ENOLATE COMPLEXES 

G. Lopez. J. Ruiz. M.T. Maninez. V. Rodriguez. G. Garcia and F. Floren­

ciano. 

Depanamento de Quimica lnorganica. Universidad de Murcia. Campus 

Universitario de Espinardo. 30071-Murcia. 

Palladium enolates have been proposed as intermediates in numerous 

organic transformarions. especially palladium mediated aldol reac­

tions.1 On the other hand. hydroxo complexes of Ni. Pd and Pt have 

shown to be good precursors for synthetic work. 2 

Treatment of mononuclear hydroxo complexes of the type 

cis-[L2Pd(C6Fs)(OH)J with methylketones yields the palladium carbon­

bound enolates of the general formula ds-(L2Pd(Ct-Fs)(CH2COR)I (R= 

CH3. Ph. Bui, Et). 

The reaction of the binuclear µ-hydroxo complex 

((C6Fs)iPd(µ-OH)iPd(C6Fshl 2· with acetone leads to the formation ,,f 
the complex [(C6Fs)iPd(CH2COCH=C(CH,)i)I·. as shown by IR and 1H. 

nc and 19F NMR spectroscopy. which implies a metal-aldol condensa­

tion process. 

Rererences 

I. E.R. Burkhardt. R.G. Bergman and C.H. Heathcock. Organometallics. 

1990. 9. 30. 

2. (a) G. L6pcz. J. Ruiz, G. Garcia, C. Vicente. J Casabo. r.. Molins and C. 

Miravitlles. lnorg. Chem .• 1991. 30. 2605. lb) G. Lopez, G. Sanchez .. G. 

Garcfa, J. Ruiz. J. Garcia. M. Martinez-Ripoll. A. Vegas and J.A. Her­

moso, Angew. Chem. Int. Ed. Engl., 1991. 30. 716. 
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LAICMll61P 70, Tue. 14 

C-H Cyclopentadienyl Activation in Anionic Zirconium(III) 

Species [Cp•2zru2r ( Cp' = C5H4tBu, Csff.tSiMe3) 

R. Choukroun 

Laboratoire de Chimie de Coordination. UPR 8241. 

205 Route de Narbonne, 31077 Toulou:e, France. 

Chemical reduction of dcutcrated (Cp' 2Zr0(µ-D)D)i Cp' = C5H4tBu. C5H4S~} 
with sodium naphthalenide affords E.P.R. spectrum of [Cp' 2ZiD2)"Na+ ( Cp' :;;:: 

C5H4tBu. C5H4SiMe3) which is transfonned in a few minules into another complicated 

stable EPR signal analy1.cd by computer simulation as a mixture of (Cp' 2:zzo2r 
Na+·(Cp'2ZrHD)"Na+ and [Cp'2ZrH2)-Na+(35%. 55% and 10% respectively}. 

Investigations in order to improve: mechanisms by which Zr(II[) hydrides exchange HID 

were difficult to operate under EPR techniques. The conversion of Zr(Il[) species in their 

diamagnc:tic dichoridc analogues allowed us to test the presence ofD on cyclopentadienyl 

ring. EPR solutions of thc above mixture (ZrD2)". (ZrHD]"and [ZrH2r were oxidittd 

with HCI to [Cp'2Z.C12J. In this dichloride series, 2H NMR spectra show evidence of 

incorporation of D mainly in CMr:3 or SiMe3 sites but also in a less extend in C5H4 ring. 

The HID exchange obS1..-rved in the chemical reduction of [Cp' 2ZrD(µ-D}D)i as well as the 

pn:scnce of deutcrated sites on Cp' confirm the C-H cyclopentadienyl activation process 

in Zr(lll) species chemistry. 

HID exchange is also ohsc;ved by EPR on hydride sites of [Cp'2ZrH2r with 0 2 
atmosphere. 

Mechanisms of these exchanges will be proposed. 

Catalytic selective hydrogenation of 1,5 or 1,3 COD to cyclooctcne is pn:sented. 

R. Choukmun, F. Dahan. A.M. Lar.mnntur, E. Samutl, J. Ptterstn, P. Meunier. 

C. Sornay, Organomttallics. 1991. 10. 374. 

R. Choukroun, A.M. IAr.wnntur. J. laud. Organo111Ltallics, 1993. in press. 

260 



LAICM2262P 71, Tue. 14 

Nt:W .,f' - MONOCV<'LOPENTADIENYLNIC'KEL (II) DERIVATIVES 

S\"STHESIS ASD CHARACTERIZA TIOS 

A. R. Diasa · M. Helena Garciaa.b. Paulo J. G. Men!l~-b 

a Centro de Qu1m1ca Esuutural. Complexo I. IST. Av. ROVISCO Pais. 10% L:sboa Code' Ponugal 

b Faculdade de C1encias de Lisboa. Ed CI. Campo Grande. 1700 Lisboa Code' Portugal 

Our previous results on the coordination of p- substituted nitriles. bearing a 

donor or an accc:ptor group to organometallic fragments [ 1,2) \\ith the aim to 

reinforce nitrile r desloc.alization. lead us to explore the chemistry of fNi (1J5_ 

C~ll5) PPh1)' fragment. The main goal of this \\Ork an: the: potcn~ial nonlinear 

optical properties of these compounds since the uncoordinated ligands show high 

\aluc:s of their second harmonic generated signals. 

In this communication we present the synthesis and characterization off Ni 

( IJ~ -C~ll~) (PPh1) (p- OC"ll"C:'\)' "here D-· donor group :\112• :"l::\.te2• OCll 1 

and C'1,H~. 
All nc" compounds \\ere fully characterized by the usual IR and IJI. llC, 

11 P NM R spectroscopic techniques. 

In ordc:r to get an insight on the: rca~ti\ity of thc:se rnono-11~­

cyclopentadienyl derivatives. their electrochemistry was studied by cyclic 

\Oltammetf}. in different sohents. 

REFF.REN< 'F.S 

f 11 M.AAF. de CT. ('arrondo. A.R. Dias. M.H. Garcia. P.M. Matias. MP. 

Robalo. \l.L.11. Gleen. J. Higgins and Y.Y.Yang. .I. OrKu1111m<'I. <"hl'm .. 1990. 

3'15. 279 
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\ICM2267P 
IUCll V Al.ENT IMIOO VANADIUM COMPLEXES 

CONTAJNING 

BENZAMIDINA ~ AS Sf ABILIZING LIGANDS. 

~.H. Ribeiro da Costa. o..b '.>l.T.Aviles.~ J.H. Teubenb 

~partment of Chemistry. :Sew Gniversity of Lisbon 

Campus da F.C.T./l".N.L. Quinta. da Torre. 2825 :'>lont<' da 

Caparica. Portugal. 

72, ~.14 

bGroningen Center for Catalysis and Synthesis. [niversity 

of Groningen. Nij•mborgh -1. ~-9i-l7 . .\G Groningen. The '.lietherlands 

Untill now organovanadium chemistry has almost exclusively h""" h111ld 

on bis- and mono-cyclopentadienyl derivativPS. '.liormally rhr •lXidation 

state of the metal is +3 or lower and stabilization of hr~h ,·alent 

vanadium complexes seems difficult. 

We have decided to concentrate on ,·anadium compounds with rhe mr•al 

in higher oxidation state 11sing spectator li~an1is 1Jt hP.r rhan 

cydopentadienyl. . .\ttractive candidates for this p•1rposr arr 

aryla.midinates PhCl~'R)2 1R=Si.\le1, 1911. 'propyl. ''ff• I• .. nd 

alkoxysilyla.mides ROS~\le2NR- !R= 'Bu). 

We pre5ent here several new monobenzamidinate complexes •>f vanadium 

tV). R.'i=\L"\2 [lj, L= PhC(:\'Rh-. X=CI. :-.'R2, OR .. Thrir 'Ynthesrs. 

characterization. molecular structur" and chemical propt'rti"' will h" 

discussed. 

Ph 
A 

C..::: N 

_N-v~x 
A '- X 

R'N 
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LAICl\12270P 73, Tue. 14 
CATALYTIC ACTIVITY OF [(FeBr3)i(DMS0) 3) AID> FeBr3 AJID 

IN SELECTIVE OXIDATION OF ORGANIC SULFIDES TO SULFOXIDES. 

Laura Rossi, Angela Suarez and Sandra #art!n. 

Departamento de Quimica Organica. Facult~d de Ciencias 

Quirnicas. Universidad Nacional de C6rdoba. Sue. 16 C.C.61. 
Cordoba. ARGENTINA. 

The new complex compounds ((MX3)m(DMSOlnJ, were M 3d 
transition metals, X = Cl, Br, m and n = 1-3, are being studied 

in our research group in order to compare them with the MX3 
simple salts as catalysts in organic reactions. 

We reported here the selective oxidation of a series of organic 

sulfides to sulfoxides by nitric acid, catalyzed by FeBr3 and 

[(Fe Br3)2(DMS0)3], 1. 

The reaction system consisted of a 10% solutlon of nitric 

acid containing either FeBr3 or complex 1. 
were solved in nitromethane in a 

substrate:catalyst. 

Organic sulfides 

10:1 mol ratio 

From the organic layer, values yielded for sulfoxides ranged 

between 80-90% with high purity degree. Results of reactions 
catalyzec by 1 gave higher yields and purity than FeBr3 
catalyzed ones. The products were identified by 1H NMR, IR, 

m.p. and mixed m.p .. Their purity was controlled by m.p., TLC 

and/or GLC and 1H NMR. 
In complex 1, DMSO is coordinated to the metal by the oxygen 
atom as shown by the 938 cm- 1 banL in the IR spectrum. Elemental 

Analysis and Mass Spectrum supported the proposed structure. It 

is a light and moist stable complex which decomposes at 190°C. 

Ther~fore, it has excellent properties to be used in place of 

anhydrous FeBr3 whose known moisture sensibility made it 

difficult to handle. 
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LAICM2271P 74, Tue. 14 
REVERSIBILITY FROM OXIDATIVE ADDITIOll TO 8-

ELIKillATIOll I• METAL ll&LIDES CATALYZED REACTIOllS 

Sandra E. Nartin, Angela R. Su~rez and #arisa #artinelli. 

Departa:nento de Quimica Organica. Facultad de Ciencias 

Quimicas. Universidad Nacional de C6rdoba. Sue. 16 CC 61. 

5016 C6rdoba, ARGENTINA. 

Catalyzed dehydrohalogenation of l,2-dihalo-1,1-diphenyl­

ethanes in CC14 solutions afforded 2-halo-1,1-diphenyl­

ethenes, as only products. Iron, ruthenium, a_l ·1minwn, and 

their anhydrous halides were used as catalysts. The reaction 

mechanism involved the participation of organometallic 

intermediates that were spectroscopically detected. The 

organometallic pathway was initiated by oxidative addition to 

produce intermediate 2 which decomposed by a-elimination, as 

shown in Scheme I. 

SCHEME I 

Ph2i~H2 + M ~ Ph2y~HBr ~ Ph2!i=-~HX 
XnM H XnM .• H 

1 2 3 
3 ~ Ph2CfCHX ~ Ph2C=CHX + HX + M 

XnMH 

' 5 
M FeBr3, RuBr3, A1Br3 X = Br, Cl 

The reversibility of the oxidative addition (1 • 2) and B­
elimination <' .. 5) reactions, as well as equilibrium 

between agostic and hydride complexes ( 3 .. ') are well 

known. 

For the first time, we report here that the complete system, 

(1 .. 5), is reversible. As these species can be in 

equilibrium, we may study both reactions, dehydrCJhaloge­

nation and hydrohalogenation. The influence of temperature, 

catalyst and oxygen on the&e reactions was investigated. 

Results provided additional evidence supporting the proposed 

mechanism for transition metal catalyzed 

dehydrohalogenations. 
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LAICMll72P 75, Tue. 14 

snucruu UD REACTIVI'n OF BllOllOMETA.LADS P'OIUIBD I• 

METAL BllONIDBS CA'lALUBD DBllYDROBllOllillATIO.S. 

Angela R. SuV-ez, Sluldra E. llartin and llaccelo oo.ine. 

Departamento de Quimica OrgAnica. Facultad de Ciencias 
Quimicas. Universidad Nacional de C6rdoba. Sue. 16 cc 61. 5016 
C6rdoba, ARGENTINA. 

Dehydrobromination of l,2-dibromo-1,1-diphenylethane 
catalyzed by iron, ruthenium and aluminium tribromides, is a 
reversible process with participation of organometallic 
intermediates. The reaction mechanism consists of an oxidative 
addition followed by a a-elimination. In the course of the HBr 
elimination metal tribromides are turned into species that work 
as hydrogen bromide donors in the reverse addition reaction. 
We reported here the study carried out to know the structure of 
these compounds: potentiometric ti trations, uv-v, iron 
determination by A. A. Spectrophotometry and ammonium salts 
derivatives. According to the results, HBr lost from the 
substrate in the a-elimination step was captured by the metal 
tribromides that turned into H3 [MBr6], where M=Fe, Ru and Al. 
As the spectra of the [FeBr4 ]- anion was identified in the 

decomposition of H3 (FeBr6] followed by uv-v spectroscopy, its 
role as an intermediate in the reaction mechanism was studied. 
It proved to be both HBr acceptor in the elimination reaction 
and HBr donor in the addition reaction. Reactions of H0 [FeBr3+nl 

formed in the dehydrohalogenation reaction and synthesized 
H(FeBr4 ] with other olefins gave also HBr addition to the 
double bond. In conclusion, the catalytic activity of MBr3 in 
these reactions is due to their ability to coordinate the 
eliminated HBr to form unstable perhalometalates that according 
to the reaction conditions can: either lose HBr regenerating 
the catalytic site or transfer HBr in the addition reaction. 
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LAICMll74P ".'6. Tue. 14 
S\1'1Hl.MS u• ·1ut. PHUSl'Hl1"'l-IHIOl.All MllALLOLIGANDS 

('P?MISCl H21t1PPll2I? tM=Motl\). \\(I\): •=1.2) Al'<ID HS KlAfTION "ITH 

("llflt A!'\U KhfO<'UMPLl:\t.:S 10 •UKM Ht.:H.:ROBIMt:1ALLICS\"STlMS 

\1ana .I -\ Villa de Hritcl_ 1.! ·\ Romao 1>1as1 and M. Helena GarciaU 

', ~•lllu .L l~11111w1 l . .irutw.al. l"umpl.:'<I I. 1 S I ,\\ IW\~ P-.11~ lll'Jb ~ l"l>lk"- IPunug;ail 

~F:11: .:O.· c-,.'n..-1:1• d:l 1 "n" de I 1<hoo Fd Cl Campo C.ranJ&: !1'•11.mioo Code' f Ponugall 

·h part of our continuing interest in developing molybdenum and tungsten thiolate 

..:h.:mi:.11) 111. \\.: ha\c unJcrtal..cn lhc :.;nthcsis of a ne\\ famil; of compounds: 

M =ti.ti (IV) W(IV) 

and the -.tudv ot their potential applicarion as metalloligands. 

in 1hi:. ..:"mmuni..:alion \\C prc:.cnt the s; nthesis and characterization of these new 

h~ands and some heteroh1metalhc complexes as well: 

M=Mo\111). W\IV) 

M' = Cu(O. Rh m 

\II the ne\\ compounds were charactm1ed by the usual I H. 13\ nnd 31 P "ll\1R 

:.pc-.1w~up11.: lc~hni4uc:.. 

I he clecfrochem1cal hehavmur of the!IC compounds was studied hy cychc 

\l.1lta111.:lr). in urJcr lu :.cl an insight on the: reacti\ it} of thc compounds and to 

ha\c some hrnts rn the future development of their chemistry. 
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LAICM227SP 77, n.e. 14 
~ \ :">THESIS AlliD ("ARA<. ft:RILA J IO!li o•· !lit:" COMPOl. Iii~ \\II H BIP\ RIDI~ Alli D 

n A!llOPl"RIDl!liS COORDll'IA TED TO IMONOn ("LOPEl'ITADIEl'll \ LRL THE!lill MI Ill 

a1Ccntrodcl,}wmte:1 Esuutunl. C~ I. IS r. A\ Rmn..-v Pats. lll'lb Lisboa Code". PORTL<iAl. 

.,,!'aculdadcdeCiCnciz da lJnncnacbdc de l.15boa. l:dl"I. Canipo Gr.ande. 17mLISboa l"odn.. 

PURTL(;Al. 

We h:m: hccn de\dopnf.. 1n our n:sc:m:h group. cilnng the l3SI fm: \=~- ~nthcsis o( llC1> moncHf'­

~c:~l1tr.1nsmon mcta11 Jcn\:ltl\CS. posscssmg a 1'-dclocahscd ~slem auac:hcd to the 

organomclalhc: moict~ The aam of thts ,.ori. is their polClllial nonlmcar optic:al propcrtlCS 111 

In thts comumc111on •e present a llC'll scnc o( compounds ""h -k.~a~ndln. ~'-81~ndan and rmrn-

1.l-Bis-i~ ndll l-Clh~ lcnc. c:oordtnated io the ~c:lopcftudacnylruthcn1umm 1 

This llC\\ f:im1h "'as ~-nlhcliscd 111 methanol. at room temperature. from the !il:Utmg matcnal I RUI "' -

CpllP- Pl( 11121 

I~ 'fl 
I .RJ. ~ If Pf I /Ru\··Q;-\c1H1=c1H1™-/'\ L •J_. I P-P P-Pj 

.,._p: OPP.E oa ClPOP'fR P--P • OPPc UOP n • 0. I 

T~ cnmpu~ "ere l"ull\ char.ic:tcn~cd It\ the ~~ tcchn1c:• 1IR. 1H 1:<· and 11 P NMRI. 

linall~ •c prC'Cm the: r~-wh• ol thc ~"'chc •ollilmc:tnc "~ 

RHl:Rl-.M I:~ 

111 • l..lla•. AR <.ar"a- M II . Robilo. M I'. (1ra:n M I. H . l.a1. t. t. i'Ulham. A J . hluhi:r. 'II.I anJ 

liala\otnc. (1 .I fl.-ir11nmn1•111//1• I lrr·m l'rl I (In pl'C\\I 

1-!I • Hrucc. M I \Ir mdnr. 1'o J lu,1 .I I ,,,.,,, 1'177 Jlt. lr~•I 
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NUCLEOPHILIC ADDITION IN TRIPLE BONDS PROMOTED BY 
PLA TINUI\1(11) COl\IPOUNDS 

<m-a!do L. Cna'"M'k Junior and Jairton Dupont 

lnstituto de Quinoica - Universidade Federal do Rio Grande do Sul - UFRGS 

Av. Bento~ 9500 • 91501-970- Porto alegre - RS - BRASIL 

The reactions involving alkynes and transition metals compounds. mainly of the group I 0 gave. 

in most of the cases. alkyne oligomers. H<'WeVel'. it was observed that 11le rtaetion alkyncs 

containing electron withdra~ing groups such as carhoxybte group. are easily q'Clized by 

intramolecular nucleophilic additi® of Ibis group in the triple bond coordinated lo the metal 

center. The functionalized alltynes(l-3) employed in this study were prepared as described in 

literature. This method is based in the coupling of aryls-halides with terminal alkyncs. using as 

catalyst PdCh('PPh1h/Cul. 

~N NMc, 0---l'h 
Mc:N.....-.._l'h \_..,,-------

2 N l 

The reaction of alkyncs (1-3) with Pt<lz(Lh L = PhCN, SEt1 in presence of sevP.ral 

nucleophiles such as N;,CH(COiMe);.cu1CH1CH1COCC01Me- afford cyclopla1ina1ed L..:.-....: __ _, 

complexes as described below . 

Nu 

The cyclometallated compounds syn1hesizcd were charac1erized by IR and NMR (
1H.'tC> 

spec1ro:scopy and combustion analysis 

Acknowledgmenls Thanks are due 10 the CNPq e F APER GS for financial suppon 
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LAICMlllJP 79, Tue. 14 

Synthesis. Structural Characterization and Catalytic Properties 
of a ~ew Series of Mononuclear and Hetero-Binuclear Metal 

Complexes Containing the Short Bite Ph2PPy Ligand. 

Dario Drommi. Cam1da G_ Arena. Fr.mcesco Nicolo. Felice Far.tone 
Dipt1rtimt•1110 di Clzimin1 lnorgt111in1. A11ali1ica <' S1ru1111ra Molecolare. 
Urrin•ni1,; di Mt•.ui11t1. Italia 

Robcno Goheno 
Dipartimelllo cli Chimict1 lnorgm1ica. Chimica Fi.iica t.• Chimica dei 
Mcllaiali. Unin·nit•i cli Torino. ltalic1 

There is considerable in1eres1 in 1he synthesis of binuclear 
complexes due to their possible use in lhe calalytic transformations of 

organic compounds.Two me1al cemers in close proximi1y in a binuclear 
syslem can reacl in a cooperative manner. However. proof of such a 

coopcr.uive effecl is always a challenge. 

These considerations lcJ us lo inves1iga1e lhe catalytic activi1y 
1owards hydrofom1ylation reac1ions of hetero-binuclear Ru-Rh and Ru-Ir 
i.:omplc~es in which 1hc me1~1I cemers are bridged by one 2-(his­
diphenylphosphino )pyridine. Ph2PPy. helero-bifun~ional ligand. 

We used. as catalytic test reaclion. 1he hydroformyla1ion of styrene 
since the condition used for this reaction represenls usually a severe lest 
of 1hc stability 11f the bimc1allic :.;ystcm. The hydroformylation reacticns 

have been performed in 1he 1empcraturc range .i5 - I 00° C under 20 -
60 atm. of a C0/112 I: I mixture. •\lmost quanlilative conversion of 

slyrene could he ohlained under xn atm of pressure al 60° c. 
The binuclear derivatives reported have been obtained by .. bridge­

assistcd .. reac1ions sl:trting from 1hi: calionic mononuclear ru1henium(ll) 
complex !Ru1Ph2PPyl_lCll IX= Cl. PFn). Part of the work was devo1ed 

10 1he symhcsis. spectroscopic and X-ray s1ructure charactcri7.ation of 

the syn1hesizcd mononudcar ;111d hinuclcar compkxes containing the 
Ph2PPy !igand. 
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SYNTHESIS AND SPECTROSCOPIC 
CHARACTERIZATION OF Re(I) COMPLEXES CONTAINING 
NITROGEN DONOR LIGANDS DERIVED FROM TERPYRIDINE. 

R. Sartori 1 , R. Sariego, R. Pastene, S.A. Moya. 

Departamento de Quimica, Facultad de Ciencia, Universidad 
de Santiago de Chile, Casilla 307-2, Santiago, Chile. 

1Departamento de Bioquimica, Facultad de Medicina, 
Universidad de Chile, Casilla 70086-7, Santiago, Chile. 

The synthesis and spectroscopic 

characterization of new halocarbonylrheniu111( I) 

complexes containing heterocyclic nitrogen ligand 

derived from terpyridine is reported. The 

ligands has been prepared from the condesation of 

2-acetylpyridine with 4-pyridinecarboxaldehyde 

( 1) and 2,6-diacetylpyridine with 2-

aminobenzaldehyde (2) and 2-aminonicotinaldehyde 

A series of complexes of type 

ReX (co) 2 ( NNN) ( NNN = 1 , 2, 3, and x Br) were 

obtained. The complexes were characterized by 

elemental analysis, electronic, FT-IR, and MNR 

spectroscopy. The redox properties of the 

prepared complexes wiil be dsicussed. 

We thank DICYT-USACH and MOLYMET-CHILE for 

support this research. 

REFERENCES 

1. S.A. Moya, R. Paatene, R. Schmidt, J. Guerrero, R. 

Sartori; Polyhedron, 1992, 11, 1665. 
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LAICl\llll9P 81, Tue. 1-1 

19F AND .Hp EVIDESCE FOR SILVER HEXAFll'ORO­

PHOSPHATE HYDROLYSIS IN SOLUTION. S'iNTHESIS OF THE 
FIRST PALLADIUM DIFLUOROPHOSPHATE COMPLEXES. 

Rafael fi..mindez-Galina. Blanca R Ma.vi!lQa. An1onio Ol .. "Tua. Maurirjo Lanfram:hih 

and Maria Angela Pcllinghellih. 

a Dcpanamenlo de Qulmia lnorginica. Organica y B1oqulm1~-a.Fa.:ultad de: (Juimi.:a•. Campu' 

Univcrsilario. Univcnidad de ('£\lilla-La Mandia. 13071 Ciudad Real. Spain. 

b lsli11110 di Cbimia C.encrak ed lnorgani.:a. l 'ni..-mili di Parma. C"cnuo di Sbldio p_'.r la SlrUnuri.-.(i.:a 

Difrai."tOlllcu1ca dcl (' .N .R • Vi* delle Sclo:nLC. I ·O I 00 Panna.. llaly 

Ahhough several P02Frcomplexcs have been n:roned where lhe anion P<>2F2- is 

generated from the panial hydrolysis of !he PF6- group. !he hydrolysio; of !he AgPF6 

reagent In organic solution has noi yet been c1'flsidered. Hen:in we n:pun tilt: study of lhi.\ 

hydrolysis process and !he synthesis of the first P02F2-palladium compkxes. 

The reaction of (Pd(µ-Cl)(11 3-C4H7)12(1) wilh AgPF6 in CH2CI2 yields (Pd1µ- P<>~F~1 

(113-C4H7>t3 (2 l when: the P02F2- arises from the panial hydrolysis of the PF6- ion. 

We have dcmonstralCd. b) means of 19F and Hp NMR spn:tra that AgPF6 hydroly~s 

completely (to phosphates) in CH2Cl2 in !he absence of !he palladium comrkx anJ 1he 

presence of I Mops the hydmlysis process al the P<)if2· stage. Tik: in1enncdia1es nf lhc 

hydrolysis indicated in the following scheme an: dctcclJ:d and a clear solvent dcpcnJcncc 

dcmonMratcd. "Ole hydrolysis is only observed wilh solvcn!.5 of low coordinating allility. , • ..., , . .,. '"'° •·19\ •llP 
Pf··==-'°'··~ P01J 1 ~ ......... 

.. I·· 
ror, 

2 n:acls with PR3 (molar ratio If\) to give the complexes (Pd<P<>iF~H11 1-C"H 7 HPR 1 1j 

R==Cy(3 ). Ph(4 ). p-tolyl(S ); PR1=PMcPh216 i. A single crys1al X-Ray wui:lurl· 

dc1.i:nnination of 3 \howcd unc.quiv<X:ally the prc.<.i:nce of 1he Pt >~F 2 · ion. 

The hchavioc.1r of 2.3 or 4 again.\! ~vcral complcltC.\ a.\ (MPPh 11PF6 • ~!:Ag. Cu or 

PdCl2(PhCN)2 ha.\ also hct•n invc.\tigatcd. 
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LAIC!\W90P 12, Tue. 14 

NEW NEUTRAL, ANIONIC AND CATIONIC NIOBIUM(V) ALCOXIDES. 

Antogio Antijiolo, Du-id Casado, Anlollio Otero and Eupnio Palomares. 

Dplo Quimica 1.-Pnica, <>rpnica y Bioquimia.Fac:ullad de CC. Quimicas. UniYenidad 

de Castilla-La Mancha. Campus Uni•enilario. 13071. Ciudad Real. 

In the re.:ent years. the chemistry of the early uansition llldals bearing ligands like that oxo or 

allmim have re.:eived con.\iderable arremion ~~ they are models of the behaviour of metal 

1•xides in .:aralyric pn..:esses. 

The present work wa.\ undertaken in order to explore the synthesis and stru1..1Ural 

.:har~"terization of new ioni.: or neutral niobium-alkoxide derivatives. In this communication 

we pr~nr some: of the la.\I results. 

The .:a1ioni.: .:omplexes .:an easily he obtained by rea1.."tion of lhe .:orresponding cationic 

niobocene halide with an ex.:ess of rrimethylsilylalkoxide reagenl, (CHJ),.SiOR : 

The spe1.."tros.:11pk properties and the conductivity measuremenlS are accordance with the 

following slru1.."tUre for lhese derivatives: 

Br 
-~ 

Nb 
'oa 

We have also s1udied the rea.:1ion.\ of (CH .>,SiOR wilh NhCI, or NbCl,OPPh) in order 10 obtain 

lhe corresponding neutral alkoxide complexes in agreement with the following rea.:1ion.\: 

NbCl5 • 1Cff.J».9iOlt --+ NllCls.JORl,c s•t.J 

lL lL 
NbClsL • !CH 1l:t'liOR -- NbCls,.s(ORlsL s-t.J 

... ""'> - .. 11" ••. 

When Cl or Br were added, anionic compounds are isola1ed. Some of the.'e compounds were 

early reponed hy us. 

The spe.:1ros.:opi.: propenii:.' ('H, "C NMR, IR) and .:ondu.:tivity mea.,urements of all 

.:omplexe:i will Ile dis.:ussed. 
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LAICM2291P 13, Tue. 14 

NEW APPROACH TO THE CHEMISTRY OF 

TRISPYRAZOL-1-YLBORATES RUTHENIUM DERIVATIVES. 
APPLICATION OF SPECIAL NMR TECHNIQUES TO THE 
STRUCTURAL ELUCIDATION OF mESE COMPLEXES. 

Ftlix A. Ja!6n. Antonio Orem and Ana Rodriguez. 
Depanamento de Qufmica lnorg~ica, Org~ica y Bioqufmica.. Facultad de Qufmicas. 
Campus Universitario. Universidad de Castilla-La Mancha, 13071 Ciudad Real. Spain. 

In spite of the rich chemistry of transition metal derivatives with tris(pyrazol-1-yl)borate 
ligands, scarce examples have been reported in the ruthenium chemistry. Probahly, the 
reason is the lack of suitable slalting materials. That is why we have studied the ~a~on 
of the potasium salt of tris(pyrazol-1-yl)borate anion (KTp) with both the polymeric 
[RuCI2(COD)J 1, an usual slalting material of Ru(ll) chemistry, and the less known 
RuCI2<nrn4 2. Treaunem of 1 with KTp. in refluxing THF, gives3 and 4 in a variable 
ratio, depending on reaction conditions, according with eq. I: 

[RuCl2(COD)) + KTp --->: TpRuCl(COD) 3 + RuCl2(PzH)2(COD) 4 (I) 

4 has two coordinated pyrazol ligands and the arguments to think that pyrazol arises from 
the pyrolitic degradation of a not identified insoluhlc precursor will be discussed. 4 turns 
into 3 with an excess of KTp. 
The reaction of l with KTp leads to a mixture of two (5 and 6) or three product.<> 
dependent on the experimental conditions (eq. 2): 

3-7 have not heen reported up to date. They have been independently isolated from 
moderate 10 good yields hy suitable methods and characteri1.ed by polynuclcar NMR 
techniques. 
COSY correlations, difference NOE experiment.<> and monodimen~ional homonuclear 

irradiacion of I H·NMR spectra have allowed the tr.tal elucidation of the different 

structures on the ha<>is of their octahedral environment. 
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LAICMZ292P 114, Tue. 14 
SYNTHESIS AND REACTIVITY OF RUTHENIUM AND NIOBIUM 

COMft.EXES WITH POLY(PYRAZOL·l·YL)METHANE LIGANDS. 

Jw fm*dq-"«p fflix A. Jali1a. AllDlio Olao. Marfa-F.sdler RodripBlaDro wl Ana Rodrfpcz. 

Depanamcnro de Qufmica lnor1uica. Or1uica y Bioqufmica. Fanllad de Qufmicas. Campus 

Ulliversil:lrio. Uaivasidad de Ca5tilla-La Mlllclla. 13071 Oudad Real. Spaia. 

In aJllllllSl ID weU-de¥dopcd dlmislry of lris(pynzol-1-ylboraie derivalivu of uansilion metals. ~ ~ 

sanie aM1pb wlll:re a -i ii~ wllidl a poly(pyrazol-1-yl)mcdlane lipnd. allboup some 

bis- and lris-pyqzolymedlmes c:iomp1ues - n:adily pRpRd by usu:il IDClbods. We bave proposed ID 

~in die last years,. die poly(pinzol-1-yl)IDClbane coonlinalioo chemisay of early and lale uamilion 

llldals. We~ bae some ol iw fllldinp ill Niobi- and Rudlenium cllellWuv. 

R2 R2 

NN: RL=ReH: NN": ~1=R2=Me; 
NN*: K1=Sit.fe,; R2=H 

R H A 

ff{'!~ 
~R 

R 

NNN: R=H ; NNN": R=Me 

The mlClion of (1'JbCl3<DMElla 1 I (DME=dimedlox~) widl bis(pyiwol-1-yllmedlane ligands (NN. 

NN' and NN*) gives bip yiekb of die cllelale cmnplaes (NbCl3NNJ2. [NbCl3NN'l2 and [Nb03NN•12 

J,3,4. These comple1es rcaa widl diphenylacClylcnc to give neulr.ll lllOllOIJICric lribaloniobium alkyne 

bis(pyr:u.nl-1-yl)melbane compleus or the general formula (NbCl3(PbC•CPhlL-LI (L·L=NN. 

NN'.NN•) 5, 6, 7. The same compleus can also be obtained by s11bs1ilution reactions of 

(NbCl3(DME)(PbC..cPb)J I I wilb lbc above lllClltioned ligands. 

The new compouncb [Nb03(NNN)I and [Nb03(NNN')I 9, I 0 have been~ by reaction of I wilb 

the a>tTcsponding ligands. In solilcion. the split or C-N bond for lhc complex [NbCl3!NNN')J 11> 1ive the 

pz' bas been observed. 

In djc rulbcnium chemistry we bave staned from RuCIH(NN)(CODl 11. This hydride reacts easily wilb 

phospincs and pyridincs displacil& er in pmencc or silver triflare salt. The following complcxe\ ate 

obtained: uans·[RuH[P(0Mcl3J(NN)(COD>JCF3S03 I J, cis and lllllls-(Rull(PMe2PhXNNll\F3S03 

13, cis and 11a11s-[Rull(Py)(NN)(CODll<1'3S03 (l'yspyridine 14, 4-picohnc 15, 3.~·lutidine I Ii). 

The displacement of lbc NN lipid is 100 pmsib~ [RuClll(PMe2Phl2(COO) 11 is oblaincdl or lhc both 

li8ancb obtainin1 t11c rac-(RuHCPMe-iPh>3<COD)JCF3S03 11. 

All lbc.oc complexes ate bun characreri1cd by IR. microaruilysn and polynuclcar NMR rechnique5. 

l.·llanun1 J.B .. Pedcnen S.F .. ()aanomc:tallics 1990, 9, 1414. 
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Y..INETIC STUDIF.S ABOUT TIIE SYNTHETIC REACTIONS OF 1'b(•5
-

C5H.,SiMeJ2(11)(L) DERIV A TIVF.S. 

"A.Antinolo, "F.Carrillo, •M.Fltjardo, "S.Garcia-Ymte, "A.Otero. 

"Departamento ck Quimica lnorg4nica, Orpnica y Bioquimica. Fae. ck Quimicas. 

Universidad ck Castilla-l.a Mancha. Campus Universitario ck Ciudad Real. 

•nepartamento ck Quimica lnorg4nica. Universidad ck Alcal4. Campus 

l'niversitario ck Alcal4 ck Ht>nans. 

The chemistry of transition metal polihydrides fonns an expansion area by their 

imponant variety of reactions. 

We have focused our interest on the reactions of nioboccne polihydride with several 

ligands in order to obtain new families of hydride compounds. In fact, we have 

prepared the [Nb(11 1-C1 H~iM~)z(H)(L)) L=CO, P(0Me)1, P(0Et)1, P(0Ph)1 and Ph­

CH=CH1 complexes, by reaction between Nb(ir-c5H4SiMe,MHh and the ligand Lin 

THF or toluene during two days at room temperature or three hours at 65°C. 

In this communication. we show the mechanism proposed for this reaction, from the 

trihydride complex. which it has been based on an initial equilibrium for the molecular 

hydrogen elimination to give an 16 electrons unsaturated complex that, in presence of 

a ligand L, forms the [Nb(111-C5H.SiM~)z(H)(L)) complexes: 

·H,.k, l 

NI>••' C,H,S1M•,1,H, ---- (Nb<•' C,H,S1.l\lle,J,HI' --- (Nh(•'·C1H,SiMe,l,(Hl<l>I 

+H,.k I k, 

We have used the 1H-NMR spectroscopy technic to follow the disappearance of the 

starting complex in the reaction, in order to find both the constant rate of the process 

and his dependence with the nature and concentration of the ligands. 

.. : 

·. 

··········~···············-·--······-·········-
Tl \It 

lntr0\11)' of one trihyJr1dt pc.tk "' flmc(' 10 ') 
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In this way, we have studied the 

reactions with P(0Me)1 and 

Ph-CH=CH2 as ligands, at several 

concentrations at 35°C. The initial 

equilibrium has been determinated 

as the slow step of the reactions, as 

we!I as his independence of the 

nature of the ligand concentration. 
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REACTIVITY OF l<'l'·CsM•s)RllCl2)2 TOWARDS 

SOME 1,2,4-TRIAZINE LIGANDS 

I. Soi.no, G. Garcia, G. 5'nchez and G. LOptz 

DepattamentD de Oufmica lnorgV>ica, Universidad de Murcia. 3007t·Alurcia. 

J. CU.b6 

Departament de Oufmica. Facuttat de Ouimica, Universitat Autdnoma de Barcelona. 

Bellaterra, Barcelona. 

E. Molin• and C. Miravitlles 

lnstitut de Ciimcia de Materials CSIC, Campus Universitari de Bellaterra, 08093 

Cerdanyola. 

4-Amino-1,2,4-triazin-5-ones are biologically highly active substances which 

have been used as herbicides and alter the integrity of chloroplast by inhibiting 

the peroxidase-catalized ligr.ification of the cell wall. 1 Some complexes of 

Ni(ll), Co(ll), Pd(ll), Ru(ll) and Rh(lll) with 1,2,4-triazines have recently been 

reported.2 

Under appropriate conditions [(115-CsMes)RhCl2]2 reacts wifh· the triazines 

A, B and C (see below) to form the corresponding mononuclear rhodium(lll) 

derivatives [(115-C5Me5)RhCl(triazine)]CI. The exchange reaction of these with 

KPF6 yields the hexafluorophosphate salts. 

NHJ 

The new (115-C5Me5)Rh derivatives have been characterized by elemental 

analyses. conductance measurements and spectroscopic (IR, 1H and 13C) 

methods. In every case the triazine appears to behave as a chelating 

bidentate ligand via the 4-NH2 group and the 3·thioxo (A), 3-phenylamino (9) 

or 3-amino (C) groups, respectively. This coordination has been confirmed by 

a X-ray diffraction study carried out wit'l ((11s·C5Me5)RhCl(triazine B)]PF8. 

1H. Neunhoeffer, Comprehensive Heterocyclic Chemistry, 1984, 2, 385. R. Muno2, A. 

Martinez, A. Ros and M. A. Pedreno, Pestic. Sci. 1990, 30, 235. 

2 G. Garcia, G. S4ncllez, I. Romero, I. Solano. M. D. Santana and G. L6pez, J. Organomet. 

Chem., 1991, 408, 241, and references therein. 
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PALLADIUM AND PLATINUM HYDROGENSULFIDO 

COMPLEXES 

G. L6pcz, L.....RWl. V. Rodriguez, J.M. Mani, C. Vicente, G. Garcia and N. 

Cu till as. 

Dcpartamcnto de Quimica lnorg,nica. Univcrsidad de Murcia, Campus 

Univcrsitario de Espinardo, 30071-Murcia. 

The interaction of transition metal complexes with H2S is important in 

the biological sulfur cycle and in hydrogcndcsulfurization catalysis. 1 

MSH species arc very likely involved in the formation of metal sulfides 

in aqueous solution. 2 

The reactions of the hydroxo comp1cxcs (R2M(µ-OH)iMR21 2· (M= Pd. R= 

C~s. 4Cls; M= Pt, R = C6Fs) and (RLPd(µ-OH);PdRLI (R = Ct.Fs and C6Cls; 

L= PPh3) with H2S yield the corresponding binuclear hydrogcnsulfide 

complexes (R2M(µ-SH)iMR 2J2· and (RLPd(µ-SH)iPdRLI. respectively. 

The monol'lcric hydrogcnsulfidc complexes ((C6Fs)iM(SH)(PPh3)J· (M= 

Pd, Pt) have also been prepared by reactionsof the corresponding 

binuclear complexes and PPh3. 

Treatment of the mixed µ-hydroxo-µ-3,5-dimethylpyrazolatc complex 

((C6Fsh<11-0H)(µ-dmpz)Pt(C6Fshl 2 with H2S leads to the formation of 

the mixed hydrogcnsulfide complex ((C6Fs}z(µ-SH)(µ-dmpz)Pt(C6Fshl 2·• 

All the new complexes prepared exhibit a high field resonance in their 
1 H NMR spectra due to SH ligand. 

References 

l. P.G. Jessop, C.-L. Lee. G. Rastar. 8.R. Jamu, C.J.L. Lock and R. 

Faggiani, lnorg. Chem. 1992, 31, 4601. 

2. J. Amaruekera and T.B. Rauchfuss, lnorg. Chem .. 198'l. ~'.i75. 
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NEW ARYLOXO COMPLEXES OF PALl:.ADIUM 

AND PLATINUM 

G. L6pcz. J. Ruiz. V. Rodri&uez. M.T. Maninez. G. Garcia and J.M. 

Marti. 

Depanamento de Quimica lnorg~nica. Universidad de Murcia. Campus 

Universitario de Espinardo. 30071-Murcia. 

The chemistry of late transition metal alkoxides and aryloxides 1 is 

recently attracting growing attention because of their relevance to 

organic synthesis. 

We have reported the synthesis of hydroxo- and mcthoxo- complcxcs2 

of the type [NBu4Ji[ I M(C6Fs)i(µ<lR) '21 (M= Pd. R = H; M = Pt. R = H. Mc). 

The reactions of these hydroxo ' ;. 1plexcs with phenols lead to the 

formation of µ-aryloxo complexes. 

[(C,F5)2M(µ-OH)2M(C6F5)i· + 2 ArOH 

[(C6Fsl2M(µ-0Ar)2M(C6F5):z]2. + 2 H20 

We have also prepared aryloxo mononuclear complexes of the type 

and binuclear ally I aryloxo complexes of the type I (T\ 3 -C 4H 7 ) Pd(µ -

OAr)iPd(11 3-C4H1)J. Spectroscopic m~thods have been used to study the 

new com!)lexcs. 

References 

I. Y.-J. Kim. K. Osakada, A. Takenaka and A. Yamamoto. J. Arn. Chem. 

Soc .. 1990, 112. 1096. 

2. (a) G. L6pez, J. Ruiz. G. Garcia, C. Vicente, J. Casab6, E. Molins and 

C. Miravitlles, lnorg. Chem., 1991, 30, 2605. Cb) G. L6pez. J. Ruiz, G. 

Garcia. C. Vicente. R. Rodriguel, G. SAnchez, J.A. Hermoso. A. Vegas and 

M. Martfnez-Ripoll, J. Chem. Soc , Dalton Trans, 1992, 53. 
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STIIDY ON REACTIVITY OF FERROCENECARBOXALDEHYDE 

WITH PHE-:NYLENIDIAMINES 

A. Benito a. J. Cano a. R. Martinez-Maiiez a. J. Soto a. MJ.L Tendero .t. J. Paya h. E. Sinn"· 

11 De(ltlTlt1111en10 de Quimica and h Depunamen10 de lnRenieria de la Consrrucdtin. Universidad 

Polirtcnica de \/afencia. Camirw de \-"em _,/n. 4fr07 I fo/encia. Spain." School of Chemi-"1)". 

Unfreniry of Hufl. CorrinRham Rot.rd. King.iron Uf"'n Hull. HlJf>7RX. U.K. 

A lot of substituted derivatives of femxene have been synthetized and adequately characterized. 

but only relatively few examples of chelating and macrocyclic ligands containing one or more 

attached ferrocenyl groups have been reported. 

We present here the study of reaction of ferrocenecarboxaldehyde (1) and orrho-. mera- and 

pura-phenylenediamines and the characterization of the resulting products. Reaction of I with 

orrhn-phenylenediamine shows a particular behaviour. Wher. the reaction mixture was refluxed 

in benzene. the major product is the corresponding imine 2 (pathway A). which can be 

hydrogenated for yielding its parent amine 3. However. in the presence of p-toluensulfonic acid 

WfSA) a cyclation process takes place. yic:lding products showed in Scheme (Pathway 8). 

Compounds 2-S ha\•e been spectroscopically characterized and their redoit behaviour studied by 

vohammetric procedures. Additionallly. crystal structure of 4 has been solved. 

Reaction of 1 with meta- and para-phenylenediamines have been carried out; in Ibis case. only 

pathway A lakes place. 

palh"J~ A Q l.1AIH, Q fc<CHO> 

+ fc-CH"'N N"CH-fc fc-CHrNH NH-CH~-Fc 

Q tll fJI 

Q Q H2N NH2 .. or her + 

N~ N-CH2-Fc N'\- N-H producu 

p.o1h"·'l II / / 
(" c 

"' Fe 1!11 Fe 

Rderena.1 

1.- L. \un. P. Xin. Y. Yiao-Zeng. S_1·nth. Rea1·1. lnorR. Met.-OrR. {hem .. 2t> I 1990) 12.ll. 

2.- r.. S<>nogashira. N. Hagihara. l<ogw• l<a.rtak:• l..a.uhi. M ( 196.H 1090. 
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LAICMllllP 90. T~. 14 

A Stepwise Syntbesis of l\lulybdmocene. Cp1l\luX1• and Analogue 

l\liud Ring Substituted Dtth-atives CpCp'l\loX1• ICp' = C511.al\le. C9H71. 

Cristina G. ~ Azevcdol. ts;ib(I S. Gom:;alvrs. Eberhard! Herdrwa:k.2. Domiulia S. 

Moreno. Migu<:I Pcs"31'!:ra. Carlos C. Romao and Jiirgcn Ziihlk.e2 

IMliluto de Ta:nolo!'ia Quimk.-;a.: Biult'\t?i.:;a ;anJ ln.'<lilulo Sup:ri11r Tocni.:o. R . .b Quinti Gr.nk ft. 27Kll 

0.."irz. Ptxtupl. 

I C.:n1m do: Quimic;a Esuutur.il. lllSli1U10 Superior T ocnio:o. 111116 Li"-111 C•idcx. P.inui:;tl . ., 
- Anorpni..:ll·di..-mi...:h..-s ln.'<lilul. T. U. Munch..-n. Lid11'--nh..T!,! Sir . .i. !Iii.it. Gar.:hin!!. C ... ·rmm~. 

The replai:emcnl of 1he i:ydopcnradienyl <Cpl ligand by 01her ~n!;!hapro cydi..: 

analogues. e.g. RCp. Cp•. Ind. has been a successful mean" of conrrolling 1he 'labiliry. 

reactivity and several other physico-chemical pwperties. of many organometallic 

complexes. Howevl"r. vt>ry few ring substitutl"d metallocl"nl" deri~a1i~·e, of gr.lup 6 

metals are known due 10 the diffici.h synthesis of Cp2MX 2 I ~1 = Mo. W l. 

Herein we report a simpk stepwiSl" preparation of molybdem11.:ene complexes which ha, 

been extended to mixed CpCp'MoX2 analogul"s l".g .. Cp' = C~H.i\k. C9 117. The crys.1al 

siructures of the dicalion (Mo(ll~·Cp1<11~-lndt1COHNCMell(BF4 1.! and i.;odectronic 

neutral (Mo111~·Cp)(fJJ·C9H7 HC0:2l are presented together wi1h some chemi .. try Jnd 

clec1rochemisuy of these and related compkxe'>. 

Cp' 
I 

OC
, Mo_,, 

cL f' 

Cr =Cr. In.I 

I 1 flRF ,.Cfl:C~ 

~ 1Ru,NI 

l1T1Cr 

~ 
I 

M,1 
OC'l 'c· 
(j(' p 

Cp' 
I 
' + 
~fo 

OC-;( '-c· .. H p 

p11,c· Cp' 

' ~· .Mo 
ex·~., , .... 

ex· l P 

NC~k/ 

/ ""< 
rcr< 1ndt\lo<COt1r 

' 
!\to 1

' 
CX''/ '- . 

Mt'f':'li < p 
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LAICM23l3P 91, Tue. 14 

EVIDENCE FOR A THREE-COORDINATE 
PALLADIUM(ll) SPECIES. 

J. A. Casares, S. Coco, P. Espine~ and Y.-S. Lin 
Departamento de Quimica lnorgcinica. Universidad de Valladolid, E-
47005 Valladolid (Spain). 

Many catal}1ic and stoicheiometric reactions promoted by square-planar 
organometallic compounds of the platinum group are proposed to occur 
,.;a an unimolecular process involving ligand dissociation in the first step 
of the reaction'· and molecular orbital studies support that this three­
coordinate intermediate should be T-shaped. However. only one I4e· T­
shaped compound has been isolated. and the detection of this kind of 
intermediates is still rare, panicularly if compared with the great number 
of pentacoordinate intermediates detected in associatively activated 
reactions. 
We now report that spectroscopic studies on [Pd(C6F5)X(Phpy2P=S) I 
complexes (X= Cl. Br. I), using the pentafluorophenyl ligand as a 
"reporter ligand". support that the rotation of this ligand around the Pd­
e 6 F 5 bond occurs in a three-coordinate intermediate 
[Pd(C6F5)(PhpY2P=S))+. 
The X-ray structure of the complex [Pd(C6F5)Br(Phpy2P::S)) shows a 

typical pentafluorophenyl-palladiam arrangement in which the 
perfluoroaril ring is almost perpendicular to the coordination plane of the 
metal. whereas the coordination of the ligand through the sulfur and one 
pyridyl group makes the two halves of the pentafluorophenyl group 
inequivalent. 
The rotation rate of the C6F5 group has been measured by I 9f spin 

magnetization transfer between the two ortho fluorine nuclei. The 
observed rates in chlorofonn at different ionic strengths support the idea 
that the rotation occurs in a three-coordinate intermediate arising from 
dissociation of the halide in the starting compound. Moreover in more 
ionizing solvents, such as acetone. easy rotation of the pentafluorophenyl 
ring around the C-Pd bond is observed. Consistently with the proposed 
mechanism. the observed rates increase in the order Cl<Br<I. 

1.- A. Yamamoto. T. Yamamoto. S. Komiya and F. Ozawa. Pure and 
Appl. Chem. 1984. //, 1621. 
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INSERTION REACTIONS OF SaC12 ON Pt~Cl BONDS 

fl. USIHJ. J. Fomin. L. fl. FJtlff!flo. I. Ust>.a ud LAa 
OepBU.me.ato de (JuJmic11 l.aoqhlla. /.as1i11110 de Cie.aci11 de 

M;11en';rfes de Ar1110.a. U.aiversidad de Z11ra1oz11-CS/C S009 

Z1r.t10ZJ1. Spii.a. 

The ability of SaCl2 to undergo iasenion reactions in M-CI 
bonds is well known, and several complexes with different 
geometries have been obtained. 

Platinum derivatives (N8114)z[trans-Pt02(4Xs)z] (X= F, Cl) react 
with SaCl2 in 1:2 molar raio and under mild co.aditioas to give the 

insenion tri.auclear complexes (N804)z[trans-Pt(SaCl3)(C6Xs)2] in 
wbicb two Pt-Sa bonds 1re formed. 

The complexes have been characterised by aaalitical a.ad 
spctroscopic methods. and in tbe case of (NBu.4)2[tra.as­
Pt(SaCI3XC6f s)2] by X-ray diffraction swdies (fig. 1). 

The trinuclear anion contains a platinum center in a square. 
planar environment in which tbe three metallic atoms are in line. 
with Pt-Sn distances of 2.521 (I) A. 

Further studies on these and related reactions are in progress. 
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LAICM2J41P 93, Tue. 14 

A Stcpwile Symtlaaia ol Molybdcaocae. Cit2MoX2, ud Allalopc 

Miud lling Sabmaitutal Dermtiws CpCp'MoX2, (Cp' - Csff..Mc, C.U7). 

Cristina G. de Azcvedol, fsabel S. Goncalves, Eberhardt Herd1weclc2. Domitilia S. 

Mormo, Miguel Pessanha, C.arlos C. Romio and liif'ICR Ziihlke2 

lnstillllo de Tecnolo&ia Quimica e Bicqica ..t lmliruro 5...,moc Toicnic:o. R. da Quinla Grande 6, 2780 

onr.s. Portupl. 
1 c- de Quimica Eslrulural, lnstitulo Superior Tecnico, 1096 Wlloe Codrx, Portupl. 
2 ~ lnstiM, T. u. Miincbm. l..ichem~c SCr. 4, 8046 G..diinc. Germany. 

The replacement of the cyclopcnladicnyl (Cp) ligand by other pcntahapro cyclic 

analoSUes. e.g. RCp, Cp·. Ind, has been a successful means of controlling the stability. 

reactivity and several other physico-chemical propc:tics of many organometallic 

complexes. However, very few ring substituted metalloccne derivatives of group 6 

metals arc known due to the difficult synthesis ofCp2MX2 (M ·Mo, W). 

Hen:in we n:port a simple stepwise preparation of molybdenocene complexes which has 

been extended 10 mixed CpCp'MoX2 analoSUes e.g., Cp' • C5H.,Me, C417. The crystal 

structures of the dication (Mo(11 s-Cp)( 'ls ·lnd)(CO)(NCMe)l(BF 4)i and isoelcctronic 

neutral (Mo(11s·Cp)(113-4H7)(CO)i) are presented together with some chemistry and 

electrochcmisrry of lhcse and n:lared complexes. 

h• 

I) HBFf'Ctft:l 2 -[ 

2>Cp"H -

Cp"H • Cptl. M.CpH Phf-• 
Cp" • Cp. Ind 

I> HBF f'CHJCl2 

l>Bu/11 
ll TICp 

Cp' 
I . 

_...Mo 
OC/ 'c" H p 

Cp' 
I l • 

Mo 
oc·-;. ' OC Cp" 

09 
I 

Mo 
OC ..... / ' 

f,? 
(Cp(lnc!)Mo(COHr 

OC Cp 
OC ..... /' 

MeCN Cp 
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LAICM2346P 94, Tue. 14 

CATIONIC DI-. TRI·, AND TETRANUCLEAR ARENE-RUTHENIUM 

COMPLEXES CONTAINING HYDRIDO OR CHLORO LIGANDS: 

CLUSTER BUILD-UP IN AQUEOUS SOLUTION 

Gotz Meister. Gerd Rheinwald, Helen Stoeckli-Evans. 

and Georg Suss-Fink• 

rnst1tut de Chim1e. Umvers1te de NaucMtel. 

Avenue de Bellevaux 51. CH-2000 Neuchatel 

The rcat·linn of 1hc ncutr;1I t·omplc\cs I arcnd:!RU:!( ·1-i ( arcnc = hen1cnc. 

p-t·y rncnc. I .~A5-lctrarncthylhentene) '' ilh molecular hydrogen in 

;11.p1c1ll1S ,,11l11tion kaJs In \\ater-soluhk t"ationic arcne-rulhenium spct·ie-.. 

l>cpend1n1-! upnn the rea1:tion nmditinns anJ the nature of the counter­

anions. dr-. tri-. and tetrnnudear duster cations ha\e heen isolated anJ 

t·harat·tcri1cd. 

X = H, Cl 

I Ill' du,tt·r hurld up ri·al'trnn ... Ill\ 11h nl and lhc d1t·mistr~ of tht• "·at10111t· 

'PCt'lt'' 11ht;111wd ''di ht· dio.;n1.,,,,c1L 
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LAICM2347P 95, Tue. 14 

NEW RUTHENIUM HYDRIDES WITH DIPHOSPHINES 
AND ITS REACTIVITY WITH ALKYNES 

JLOpez, J.Montoya, A.Santos. ICMM.CSIC.Serraro 113. 28006-Madrid 

PNoheda. lnstituto de Q.Organica,CSIC. Juan de ia CielVa 3. 28006-Madrid 

A.M.Echavarren. Dpto. de Quimica. UAM. Cantoblanco, 28049-Madnd 

Substitution reactions c1 Ru(CO)CIH(PPl"G)3 or [Ru(CO)HL2(PPl"G)2)A (l::py, 

MeCN. A=PF5) with diphoSphines Ph2f>(CH2)rPf>h2 (n=1,dppm;n=2,dppe;n=3. 

dppp; n=4. dppb) or Ph2PC5H4FeesH4PPh2 (dppf). in different reaction condi· 

tiOnS,give rise to the following new neutral and cationic ruthenium hydrides: 

P\ P\ CO l+A_ 
Cl~ I ~\\P Cl~, I , .. ,p c:P11,,, I ·•' PJ ,.,, Ru-~' • Ru... 4 fllt 

H~I 'co oc;I 'H '°I' 
~ ~ H 

A B C D - .... , ........ ,....,. 
P P= dppm.dppe. P P= dppm dppe 

dpppdppb. 
dppf 

P P: dppm.dppe P P=dppm.dppe. 
dppp 

A=O. PF6 
dpppdppb 

PP"3 ~I+ 
OC-;, I ·'' p p A' 

'··Ru .. 
/I \. L 

H PP"3 

'"' E 
p p = dppm.dppe 
A :PF6 
L = MeCN 

.,.---·y-, + 
oc,,, I ·''' p I A' 

1,Ru ... 

H/I 'L 
PPhJ 

F 
~ 

P P=dppe dppf 
A= PF6 
L = MeCN. PY 

P\l+A. 
oc,,,_ I ··''P 

Ru 

L"°I 'H 
PPhJ 

G -p p "-dppe 
A= PF6 
L = MeCN 

Only the hydndes of type A and B (dppp. dppb, dppf) are reactive towar-15 1-al­

kynes to give alkenyt- or alkynyt comploxes 
/p 
P,,, I ,,,, co 

'·~" (from A) 
c1/I~ 

PPhJ A ,...... 
P P = dppm dppe 
A = !Bu. Ph. p-toly1 

r'P 
P1. I ,,co ,,, ,, 
·~· (fromB) 

c1/1 ~ 
PP"3 

'°"' A 
p p = dppe dppp dpptl dppl 
A= p-toly1 

Other alkenyl and alkynyl complexes were also prepared by subst1tut1on 
reactions from alkenyl- or alkynyt complexes with d1phosph1nes 
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LAICM2357P 96, Tue. 14 

SYNTHESIS AND ELECTROCHEMICAL STUDY Of (~5 -C5Ph4HlCo(COlz 
AND CHzi (C5Ph4lCo(COlzl2· 
S. Delgado, J. Gonzalez-Velasco, M~J. Macazaga, M•L. Marcos, 

R.M. Medina and C. Moreno. 

Depto. de Quimica. Universidad Autonoma de Madrid. Cantoblanco. 

28049-Hadrid (Spain). 

The reaction of tetraphenylcyclopentadieno and bis(tetraphenylcyclo­

pentadienil )methane with co2(co;8 in THF gives rise to 

(.7 5-c5Ph4HJCo(COl 2 (I) and CH2i!C5Ph4JCo(COJ 2!2 (II) respectively. Both 

compounds have ~een characterized by elemental analysis, IR and 1H l'f'R 

spectroscopy. 
The electrochemical results indicate that the charge transfer reac­

tions of the compounds I and II lead to currents around 30 times smaller 

than the expected for the concentration used. The only possible expla­
nation found for t~at effect, since the cyclic voltammetric wave is di­

ffusion controlled, should be that both compounds approach the electrode 

with the ligands oriented towards the electrode surface, with the re­

sult that the cobalt atom adopts a position situated at more distance 
from the electrode surface than the corresponding to a normal outer 
Helmholtz plane (QHP). The consequence is that the tunneling step, for­

ming part of the whole charge transfer process, becomes rate determin­

ing, giving rise to a smaller value of the standard rate constant and, 

consequently, of the current values. 

The steric effect to which the decrease in current is attributed can 

indirectly be demonstrated by studying the voltammetri~ behaviour of 

the ligands used. With the ligands forming part of compounds I and II, 

the oxidation peak corresponding to them becomes more accentuated. The 

more negative is made the potential value. while the current peak of 

the compound remains inaltered. This has been interpreted as the conse­

quence of tne orientation and adsorption of more phenyl groups on the 
electrode surface induced by the larger negative charge accumulated on 

its surface, wich gives rise to the oxidation of a higher number of the 

phenylic group forming part ~f the ligands. 

It was also possible to stablish a correlation between the molecular 

orbitals of the c~nplex, as determined by studying UV and visible spec· 

tra, and the electrochemical transitions (oxidations and reductions) 
observed. 
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LAIC1\.U361P 'Tl, Tue. 14 

URACIL AND THIOURACIL COMPLEXES OF DICYCLOPENTA­

DIENYL MOLYBDENUM AMI> TUPGSTEN 

A. R. Dias, M. Helena 

Matilde Marques, Dante 

Margarida Salema 

Garcia, 
* Masi , 

Ana Saudade Lopes, 
* Carlo Meali and 

M. 

IL. 

Centro de Quimica Estrutural, Complexo I, Institute 

Superior Tecnico, Lisboa, Portugal 

* CNR - Istituto per lo Studio della Stereochimica ed 

Energetica dei Composti di Coordinazioni, Firenze, Italy 

We recently synthetised and fully characterized a 

series of bis- cyclopentadienyl derivatives of Mo with 

uracils and thiouracils, which are the first reported 

organometallic complexes with these ligands. 

Electrochemical studies were done by cyclic voltammetry 

and the X-ray structures were determined. We now report 

the synthesis and characterization of some complexes of w 
with thiouracils: (WCp

2
(2TU)] [PF

6
] (2TU = 2-thiouracil), 

[W(Cp
2

(4TU)] (4TU = 4-thiouracil), [PF
6

] [WCp
2

(2MTU)] 

(PF
6

] (2MTU = 2-methylthiouracil) and [WCp
2

(4MTU)) (PF
6

] 

( 4MTU = 4-methylthiouracil). Molecular structures have 

been determined for these compounds and they seem to be 

isostructural with the Mo analogs. All the ligands are 

bidend._te and experimental evidence shows the following 

preference for binding atoms in these systems: =S>=O, 

N(3)>N(l). We also studied the reactions of MoCp
2
Cl

2 
with 

3MU (3-methyluracil) and 1,3 DMU (1,3-dimethyluracil). In 

such ligands, one or two usual coordination sites, N(3) 

or N(l) and h\3), respectively, are blocked. The 

experimental evidence is that only 3MU coordinates to the 

metal atom and in a monodentate way. We explain these 

facts by stereochemical reasons, based on the structural 

data of this series of complexes. 

287 



LAICM2363P 
MECHANISM OF THE INSERTION REACTION 

OF ALKYNES WITH PHOSPHONICKELOCYLES. 

91, Tue. 14 

M.Martinez. G.Muller. D.Panyela, M Bocanpra Departamert de Quinica l~nica. Universilat 

de Barcelona. Diagonal 647. E-08028 Barcelona, SPAIN 

There is an increasing interest on the studies of the insertion reactivity of 

alkynes with phosphonickelocycles.1 Even so, the mec:hanistic information concerning these 

type of reactions iS extremely scarce. 2 In order to increase the information available tor these 

processes we have studied the reaction: 

R" 

d 
~ R-

CH C ..... 
2 I 

...:P-Ni-PR 
R'....- I I 3 

R' Cl 

as a function of the differents groups (PR3, BzPR'2 ,R"CCR"). temperature. and alkyne 

concentration. 

The kinetic activation parameters obtained are examined in view of the two possible 

intermediates for the reaction depicted in the scheme above. It is accepted that the reaction 

occurs via the formation of a intermediate species. wti"lre the phosphine has been substituted 

by an alkyne. Nevertheless, according to the results obtained, the existence of a 

pentacoordinate species containing both the phosphine and the alkyne as an intermediate for 

the process can not be ruled out. 

1· G.Muller, O.Panyella, M. Rocamora, J. Sales. M.Font-Bardla, X. Solans, J. Chem. Soc., 

Dalton Trans., in press. 

2· E.G. Sarmel, J. R. Norton, J. Am. Chem. Soc., 1984, 106, 5505. 
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LAICMl364P 99, Tue. 14 

COMPLEXES OF PLATINUM WITH 

PPh2(ROH) LIGANDS. REACTIONS WITH SnCl2 

Nuria Clos, Guillermo Muller, Daniel Sainz. Oepartament de Ouimica 

'norganica. Universitat de Barcelona. Diagonal 647. 08028-Barcelona. 

Complexes containing platinum and tin are active precursors in the catalytic 

hydroformylation of olefins. The !ability of the SnCl3 - ligand is the main 

responsible for the deactivation of that system1. Therefore, a possible way to 

stabilize the Pt-Sn bond would be the inclusion of the tin atom as a 

coordinating end of a chelate. 

A group of phosphino-alcohols PPh2AOH and their Platinum complexes have 

been obtained2. The subsequent formation of the metallacycle containing the 

Pt-Sn bond can be achieved by several ways. It i:-; possible to introduce the 

SnCl2 group in Platinum-alcoxo complexes. or to perform the cyclization on a 

previously prepared compound that already contains the -SnRCl2 or -SnR2CI 

fragments. 

Preliminary catalytic results for the hydrotormylation of 1-pentene using these 

compounds as precursors. without added SnCl2. showed better activity than 

the standard system (PtCl2(PPh3)2)/SnCl2. 

1 )- Gomez M., Muller G .. Sainz D .• Sales J., Solans X., Organometallics 

10(1991 )4036 

2)· Alcock N.W., Platt A.W.G., Pringle P.G., J. Chem. Soc. Dalton Trans. 

(1989)139 

289 



LAICM2365P 100, Tue. 14 

(PPh4)[Mn3(C0)12(µ-H)(µ-Hg{Mo(C0)3Cp}] : The first 
example of a mercury-containing planar triangulated 
rombohedral metal cluster. 

Santiago Alvarez, Oriol Rossell, Miquel Seco, Gloria Segales 
Departament de Quimica lnorganica. Universitat de Barcelona 

Maria Angela Pelllnghelli, Antonio Tlrlplcchio 
lstituto di Chimica Generale ed lnorganica. Universita di Parma. 

One interesting class of mert.;ury-containing transition metal clusters includes 

species resulting from the interaction between a mercury atom and a M3 metal 

triangle. For this metal system, an edge bridged linkage with a three center-two 

electron mercury transition metal bond giving a butterfly geometry is the only 

found up to date. 

In this communication, we report the first examples of triangulated M3Hg metal 

clusters displaying a planar rombohedral metal framework. 

The reaction between (PPh4)2[Mn3(C0)12(µ-H)) and CIHg-m (m = metal 

fragments) giv~s the pentar.uclear clusters (PPh4HMn3(CO) 12(µ-H)(µ-Hg-m)) 

according to the equation: 

(CO)• 

Mn 

/1" 
{Mn 3(C0)12(µ·H))2. + CIHg-mrn---•- 1co1. Mn - H Hg - m 

"-._\ / 
Mn 

m • Fe(C0)2Cp; Mo(C0)3Cp; W(C0)3Cp; Ct>(C0)4; Mn(C0)5 

J 

Although the nature of the molybdenum complex was deduced from its X-Ray 

analysis, the hyaride could not be localized. However, nmr data are in agreement 

with its presence and theoretical calculations suggest that this ligand lies on the 

center of the plane of the Mn3 triangle. 
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LAICM2367P SI, Thu. 16 

EXOCYCLIC CYCLOPALLADATED IMINES IJr:RIVATED OF 
THE (R)-a-METHYLBENZYLAMINE. 

Joan Alhena, Jaume Granella, Joaquim Sialesa and Xavier Solansb. 

a Depanamcnt de Quimica lnorgwca. b Dcpanamcnt de Gtstal.lografia i Mincralogia, 

Universitat de Barcelona, 08028 Barcelona. Spain. 

It is known that cyclopalladation of N-bcnzylidenebcnzylamines gives rcgiosclcctively 

endocyclic compounds. Exocyclic cyclopalladatcd compounds can be formed when the 

onho positions of th:: bcnzal ring arc blocked with chlorine atoms or methyl groups. We 

present here, as an extension of these reactions, the cyclopalladation of homoquiral imines 

of general formula R-CH=N-CH(Me)-C6H5. R = 2,6-02C6H3 (la). 2,6-F2C6H3 (lb) 

and 2,4,6-(Me0)3C6H2 (le) (figure I). These imines were obtained by condensation of 

the appropriate aldehyde and (R)-a-methylbcnzylamine. The action of palladium ac tate in 

acetic acid on the imines la. lb and le and subsequent treatment with LiCI, LiBr or Kl 

gives the corresponding exocyclopalladated halogen bridge dimers. For imines la and lb, 

these dimers consist of two stcreoisomers in a aproximately ratio of 2 to I which arc easily 

separated by column chromatography. The major one, contains the imine ligands in the Z 

form (figure II), whereas the minor one, contains the imine ligands in the E form (figure 

III). Otherwise, for imine le. these dimers consist of only one single stereoisomer in 

which the imine ligands are in the E form (figure IV). Work is in progress to apply these 

compounds to diastereoselcctivc formation of carbon-carbon or carbon-hcteroatom bonds. 

R =2.6-C1 ,C.I ~ (la I 
R=2.6-F 2CJ~ (lb) 
R=l.4.6-(Me011c.11, tlb 1 

Y:Clorr 
X•C1. llr or I 

II 
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Y=C1 or F 
X..Cl, Brnrl 

Ill 

X•Cl. llr or I 
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LAICM2368P 52, Thu. 16 

HETERONUCLEAR ORGANOMETALLIC OXIDES AS 
MIXED OXIDE PRECURSORS 

Ani:el Abarca. Avelino Martin and Miguel Mena. 

Departamento de Quimica Inorganica. Universidad de Ale:!!:! de Henares. 

Campus Universitario. 28871-Alcala de Henares- Madrid-ESPANA. 

Organometallic oxides may be uSl.:d as precursors to prepare high 

surface area of mono and multicomponent oxides. wi1hou1 the very severe 

conditions of the tr.iditional ceramics preparation technique: high 

temperature calcination of mixing component oxides. I 

The major problem found with these precursors is the availabiliry of 

the starting materials. We wish to report a systematic method for !he 

preparation. in good yield. of hetcronuclear organometallic titanium oxides 

from the trinuclear [Cp*TiCib(µ-Ob[IJ (Cp*=115-C5Me5) and differenl 

anhydrous silver oxo salls in organic solvents. wirh precipitation of silver 

chloride. The. new compounds were studied by conventional spectroscopic 

and analytical techniques. 

[I)+ nAgX ~ (Cp*3 Ti3Cl3.n(Xln)lµ-Ob 

n = 3. X = Re04 : n = I or 3: X = N03 

[I)+ AgE0.1 ~ [Cp*3 Ti3Cl(µ-EO.tl](µ-Ob 
E =Cr (2). S 

(2) + AgX ~ [cp•3 Ti~(X)(µ-CrO.d](µ -Ob 

X = ReO.;. N03 

In order to study the thermal llehavior of the above compounds. as 

precursors of mixeJ oxides. thermogravimerry analysis <TGA) and mass 

spectrometry (MS) were carried out. 
We thank DGICYT(PB90-0294). C.A.M.<Cl98/91 >and Universidad 

de Alcala de Jlenares for support. 

I Kung. JUI.. Tn111.dio11 Metal 0.ridcs: S11r/(1n· Che1111strv a11d Catalni.1. 
Elsevier Science Publishers: Armtcrd<im. The Netherlands. I IJ8lJ. 
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LAICM2373P 53, Thu. 16 

SYNTHETIC UTILITY OF THE PALLADIUM 
CATALYZED REACTION OF FUNCTIONALIZED VINYLIC 
BROMIDES W!TH 1-PROPENYLTRIBUTYLTIN AND 1-(E)­
HEXENYL BORONIC ACID. 
Antonio J. Zapata V .. Jacqueline Ruiz and Neudo Urdaneta. 
Departarnento de Quimica. Universidad Simon Bolivar. Apartado 
Postal 89000. Caracas I080A. Venezuela. 
The palladium catalyzed coupling reaction between organotin 
compounds and organic electrophiles is an important method for 
the formation of carbon-carbon bonds. On the other hand. 
alkenylboron compounds also undergo coupling reactions with 
organic halides. Using vinylic halides as electrophilic partners. 
these coupling reactions can be applied to the synthesis of 
stereodefincd 1.3-dienes. In this work we have examined these 
transformations using substituted vinylic bromides I. II and III in 
order to test its synthetic utility for the preparation of 
functionalized 1.3-dienes. 

II Ill 

R CO.CH;. CHO. CH pH. H 

1-Propenyhributyltin and 1-( E)-hexenylboronic acid \\:re chosen 
as model compounds. In the first case. dimethylformamide was 
the reaction solvent while a mixture of water-tetrahydrofuran 
containing hase (pi:-1tassium carbonate or sodium bicarbonate) 
wa-; employed for the latter. The catalysts employed were 
tetrakis(triphenylphosphine)palladium(O) and bis(acetonitrilc)di­
chlom )palladium(ll). The best yields of coupling products were 
obtained from the reaction with the hrxenylboronir. acid. 
Propcnyltributyltin afforded significantly lower yields. 
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LAICM2374P 

NEW A$1!ECTS ON Tl-£ REACTIVITY OF 
DIOXOOIALKYIJ10l Y80ENUl1 COl1POUNDS 

.54, lbu •• , 

H. Teruel, A. Kosoy. Departamento de Ou1mica, Universidad 
Sim6n Bolivar, Apart8do 89000, Baruta, Cerncas 1070A, 
Venezuela. 

Transition metal-oxo complexes have lately 
aroused increasing interest beoJuse of their relevance in 
processes of oxygen atom transfer to organic substrates. It 
has been shown that the Mo=O function is essential not only in 
most oxidation processes but also in ether transition metal 
catalyzed reactions. Furthermore, metal oxo complexes have 
been widely studied as ~Is for metal oxide surfaces used 
in heteroc}eneous catalysis. 

Previous studies have shown that, in solution and 
ooder strictly anaerobic . and anhidrou5 conditions, 
dioxodialkylmolybdenum compounds of general formula 
Mo()2R2(bpy), decompose to yield mainly oxygtoneted organic 
products (aldehydes and alcohols) and, to a lesser extend, 
hydrocarbons. These results were retionalized in terms of an 
intnrnolecular oxygen transfer involving a pseudo "keto-enol" 
tnutomerism. 

In connection with these studies, we decided to 
investigate the behaviour of dioxodibenzylmolybdenum (VI) 
compounds carryino 4,4'-disubstituted bipyridine ligands. The 
results of the decomposition reaction in solution for these 
new compounds will be presented and compared to their 
unsubstitued analogous. 
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LAICl\W75P 55, Thu. 16 

CATALYTIC CYCLOHEXENE HIDROGENATION WITH 
BIMETALLIC SULPHUR CLUSTERS. 

Gracia-Mora J. Diaz D. Ruiz-Ramirez L. and Ramirez-Solis J. F. 

UNAM, Facultad de Quimica. Ciudad Universitaria, D.F. C.P. 04510. 

Mexico. 

In this work we report the synthesis 1• characterization and catalytic activity 

of the complexes 

(Ru(phen)!S!MoS!] and 
hydrogenation . 

[Ru(bipy)
2
S2MoS,}. 

(Ru(phen)
2
S2WS2] in 

The thermogravimetric analysis. shows 
··.···· ,, 

a similar thermal stability in the series of 
the phenanthroline compounds. The 
compound [Ru(bipy)2S2MoS2} 

decomposes at a lower temperature 
than the other three complexes. The 
thermal der.omposition takes place with 
the lost of a diimine molecule. in all cases. 

-.-~:·"~ 

[Ru(bipy)2S2WS!]. 
the cyclohexene 

_,-

The results of the heterogeneous catalytic cyclohexene hydrogenat:on 
suggest that the complex (Ru(bipy)2S2MoS2] produces the most active 

catalytic species. 

~ ... 

The molecular mechanic study 
suggests that it is easier for a bipyridine 
~o leave that it is for a phenanthroline. 
Extended HI.Jekel calculations have 
been performed using the program 
CACAO~ The results point out that the 
molecular orbitals with high 

contnbut1ons to the Ru-N bonds in the complexes with t:.ipirydine. are 
different from the corresponding orbitals of the clusters with 
phenanthroline. wich are practically equal for both complexes. 

1 Tanaka T Tanaka K and Morimoto M lnorg Chim Acta ( 1981 ). 56. L61 

2 Mealh C and Proserp10 0 M J Chem Ed (1990) 67. 399 

295 



LAICJ\.12379P 

BINUCLEAR DERIVATIVES OF THE 

UNSATURATED CATION 

[W2(115-C5H5)2(C0)4(µ-PPh2CH2PPh2)J(PF6)2 

M.A. Alvarez. E Garcja, V. Riera. M.A. Ruiz. 

56, Thu. 16 

Dpto. de Ouimica Organometalica, Universidad de Oviedo 33071 Oviedo. 

Spain 

The unsaturated cation [W2CP2(C0)4(µ-dppm))(PFs)2 (Cp = '15-C5H5; 

dppm = PPh2CH2PPh2J 1 is an useful synthetic reagent due to its 

remarkable electrophilic behaviour. For example, complex 1 abstracts F­

from its counterion at room temperature to give the fluoro complex 
[W2CP2(µ-F)(µ-CO)(C0)2(µ-dppm)](PF5). Acetic acid or methanol react 

readly with 1 yielding related species of formula [W2CP2(µ-X)(µ· 

CO)(C0)2(µ-dppm))(PF5) [X = MeC02. MeO). Compound 1 formally 

abstracts an H- ion from BH3.thf at -30°C to give the novel unsaturated 

hydridocomplex [W2CP2(µ-H)(C0)2(µ-dppm))(PF5) 2, instead of the 

expected (after H- abstraction) saturated species [W2CP2(µ-H)(C0)4(µ­

dppm)(PF5)) 3. The latter, however. can be obtained from 2 and CO. 

Reaction of BH4· with 1 neither produces complex 3, but instead the 

tricarbonyl cyclopentadienilidene complex [W2(µ-C5H4)Cp(µ-H)(C0)3(µ­

dppm)). Thus. a high labilization of the CO ligands in 1 seems to dominate 

its reactions towards many different nucleophiles. under mild conditions 

(usually below room temperature). 

2 
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LAICM23IOP 

REACTIVITY OF THE BINUCLEAR ANION 
[Mn2{µ-P(OEt)2}{µ--0P(OEt)2}(C0)6]2·. 

X. Y. Liu, V. Riera and M.A. Ruiz 

57, 1bu. 16 

Dpto. de Quimica Organometalica. UnivfJISidad de Oviedo. 33071 Oviedo, 

Spain. 

A. Tiripicchio rand M. Tiripicchio-Camellini 
lstituto di Chimica Generate ed lnorganica. UniversitS di Parma. 43100 

Parma, Italy. 

Reduction of the unsaturated dihydride [Mn2(µ-H)2(C0)5{µ -

(Et0)2POP(OEt)2}] with Na(Hg) promotes an intramolecular backbone P-0 

bond oxidative addition of the ">ridging pyrophosphite ligand, giving the novel 
dianion [Mn2{µ-P(OEt)2}{µ--0P(OEt)2}(C0)6]2- (1, Na+ salt). Dianion 1 is 

highly reactive, and allows the synthesis of novel heterometallic clusters 
through reaction with suitable halogenocomplexes. In this way, several 
clusters with metallic cores of the l'fP8 Mn2M (M• :zn. Cu, Ag, Au. Sn), Mn2M2 

(M= Ag, Au) and Mn2M3 (M• Au) have been synthesized (ie. [Mn2Zn{µ­

P(OEt)2}{µ-0P(OEt)2}(bipy)(C0)5), 2). Chemical oxidation of 1 generates a 

new unsaturation at the dimanganese centre. This, however, does not 

promote new P-0 lldditions. Instead, ligand abstraction occurs (CO, generated 

through decomposition, or L, if added to the reaction mixture), to yield species 
of the type [Mn2{µ-P(OEt)2}{µ-0P(OEt)2}(C0)5LL 1 (L,L'• CO or phosphine 
ligand; ie.: L• CO, L',.. PPh3, 3). 

2 3 
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i.AICM2312P .51, Thu. 16 

NEW HIGH NUCLEARITY IRIDIUM CARBONYL 

CLUSTERS: SYNTHESIS AND X-RAY MOLECULAR STRUCTURES 

.M... IL. A... Bcnvenutti, M. D. Vargas (lnstituto de Qui mica, UNICAMP, CP 6154, 

Campinas, SP, Brazil) 

D. Braga, F. Grepioni (Dipanimento di Chimica, "G. Ciamician", Universita 

di Bologna, 40126, Bologna, Italy) 

The tctranuclear species Hlr4(C0) 10(µ-PPhz) ( 1 ), previously synthesized 

from lr4(C0) 11 PPh~H (2) via thcrmolysis or the deprotonation /protonation 

sequence (up to 95 %) has now been obtained from lr4(C0) 11 PPh2Cl {3) upon 

absorption on silica gel or alumina (up to 75 % ). Upon varying the 

conditions of the chromatography, lr6(µ-CO)(C0) 12(µ-PPh 2)i (4) is isolated 

(up to 40 ") instead of ( 1 ). An X-ray analysis has shown that the structure 

of (4) consist.> of an octahedral metal frame bearing two bridging phosphido 

groups. Thermolysis of (I) (THF, 24 h) yields lr1(µ-CO)i(CO)u(11LPh)­

(µ4-PPh)(µ-PPh2) (5) (up to 30 %). The molecular structure of (5) was 

established by an X-ray analysis. The metal frame is best described as a 

square-based pyramid fused to an octahedron with a phosphinidene group 

supporting the base of the pyramid, and the phosphido ligand bridging one 

of th: octahedron edges. This is the first high nuclearity iridium duster 

heaving an 11 1 -C6H~ ligand. Compound (5) undergoes facile CO substitution 

with PPh3 to yield lr1(C0) 1 ~-n(JJ 1 ·Ph)(µ4-PPh)(µ-PPh2)(PPhJ)n {n = 1 - 3; 

(6) • (8)}. but no CO insertion into the Ir-Ph bond has been observed under 

a variety of conditions. 
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LAICM2384P 59, Thu. 16 

DYNAMIC BEHAVIOUR OF THE COMPLEXES 

TaCp*R2{112·N(Ar)-CMe2} AND TaCp*R(NAr){111-N(Ar)­

C(Me):CMe2}, (R:CI, Me; Ar:2,6-Me2C6H3} BY DNMR 

DATA. 
Mikhail V. Galakhov. Manuel Gomez, Gerardo Jimenez and 

Pascual Royo. 
Departamento de Quimica lnorganica. Universidad de Alcala. Campus 

Universitario, 28871 Alcala de Henares. Spain. 

Reactions of alkyl monopentamethylcyclopentad1enyl 

Tantalum(V) derivatives with isocyanides ligands lead to different 

organocomplexes whose synthesis. structure and reactivity have been 

reported separately. 

The study 1 of the dynamic behaviour of these 

organocomplexes in solution provides additional information not 1Jnly of the 

nature of these compounds but also about mechanism of the reactions in 

which they are involved. 

13c NMR studies in the solid state (CP MAS) show the 

existence of only one isomer for each compound while a process of 

isomerization for azatantalacyclopropane complexes and the rotation of the 

CMe
2 

group around the C:C double bond for alkenylamido complexes is 

observed in solution. 

According to evaluated kinetic paramaters by using DNMR 

data will be explained such processes and the structures of transition states 

will be proposed. 

References. 
1. a) J.M. Mayer. C.J Curtis. J.E.Bercaw. J Am Chem.Soc 1983. 105. 2651 

b) RS Berry. J.Chem.Phys.1960. 32. 933. 
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LAICM231SP 60, Thu. 16 
Q!CYLOPENTADIENYL TITANIUM ANQ ZIRCONIUM COMPLEXES AS 

CATALYST FOB HYQBOGENATION OF OLEFINES 

Tom•s Cuenca. Juan Carlos Flores, Pascual Royo 

Departamento de Cluimica lnorganica Universldad de Alcala de Henares. Campus 

Universilario. 28871-Alcala de Henares (Spain) 

The ca1alytic hydrogenation of 1-llexene. 4-rocthyl-2-pentene (65% c1s). ciclohexene. 

styrene. isoprene. 1.3-cyclooctadiene and 1.5-cyclooctadiene has been studied by using 

different metallocene-type complexes of stoichiometry Cp2MX2. \M=Ti. Zr). containing 

equivalent, mixed. ansa and bridging cyclopentadienyl hganos The d1chloro complexes (X=CI) 

were reduced previously with an escess of magnesium. act1vat1'<! by the addition of a small 

amount ot HgCt 2. in the presence or ab~'?nce of PMe?h2 Cyclohexane solution!: of the dialkyl 

derivatives (X=Me, CH2SiMe3. CH 2PPh2. GH 2Ph. Ph. p-MeC6H4. PPh 2! were used in 

reactions generally carried out at 7 bar pressure of hyelrogen a! 90 C. with a concentration of 

catalyst around 10·3 M and (oletin~lcatalysti molar ratio between 300 and 500 

The figures show some '?xamples of hyelrogenahon i:-rccesses 

f' ........... • • • •. '"' • • Nr re t11 ...... ' ... 11·c 

,., I 1' • ; - ·-- .. -- ......... . 

- I (' h•s••UJ.,, ~ 9. M f"lfl • 1 I ,0. 1111 f T If C 

i ., ~ . 

. .- ,- ,-
I 

: . , 

' ' .· 
' .. 

t: ·-' 

' 

,, JJ 

''"''"' ,, 
" " 

' 
• •••• •• 1 •••••••••• 

·- 'llWl:lll'·•• .. , .... ,., /' f 
•• .,..... :~ t 

I 
f 

... 
~~ C•tJ . 

tit .. "',,. 

'•I lllt'91 
.......... ~ ,,. .... 

,. 
• 

'i I 
' I 

·i 
-:[ 

' 
/ 

I 
.• 1 .... . .. ""'' . " flO'i 

; 

,,,.,, ,.,, ,,, ,. 
,.,,,.,.,, ', 

•¥• 9 MIOIUf I ,.._.,_. c.11.,.,ed "' fl• e ••'f"'ff'1Qll'f\.....,,.,,., ...... ,. ... ..,,..,."", ... " 

I ·-· 

fAI ,,_.~ .. I MdD'I "fWftt tor dltl,.,_ ,._...,.. CON:4M'•tnnit '"'" .. "',,,....._".-"' ... _ ............ _ r•• """ ... ,.,,,......,..,,...,,. •~ 1 h,nr:fftl"nf,....lrtf'flllf.,M11'¥flt'f'Olf"ll'ft..,.. 
'"IR.ttit"'~...,.."ll~f'lf'l~SW" .. ,,. 

]()() 



61, Thu. 16 

DINUCLEAR TITANIUM METALLOCENE TYPE COMPLEXES WITH 
THE BRIDGING DIMETHYLSILYL BIS-CYCLOPL"ITADIENYL LIGAND. 

Tom.isCuenc;a1, Ju;an C.ulos Flores1• An;a P;adill.i1, Rafael G6mez1• fiUI 
G6mcz·Sal1, Miguel Parr;a-H<1ke2 <1nd P;iscu<1I Royo1•. 

1) Dt.>partamento de Quimica lnorganica. Facultad de Ciencids. Campus Uniwrsitario. 
Univl>rsidad de Akala de Henart'S. 2!1871- Alcala de Henarl'S <Spain). 

2) Centro de Graduados e ln>t'Stigaci<in. Instituh> Tt•owl<>gim de Tijuana. Apdn. Postal 
1166. 22000-Ttjuana. B.C (M,;-.dco). 

Treatment of TI 2(Me2Si<C5H4>2J with two l'qUivalents of Cp1iCl3 (Cp'=115-C5H5; 

115-c5Me5> affords the corresponding chloro derivatives (TiCl21115-C5H5>l2b.1-115-115-

<C5H4>2SiMe21. Ill and (TiCl21115-C5Me5>lzlµ-ll5-115-(C5H4>2SiMezl. (2). 1 and .2 are 

metallocene type dinuclear complewo; which contain the bridging dimethylsilyl­

biscyclopt'tltadienyl ligand. Cvmpounds 1 and l react with LiR (R = ML'. CH 2PPh2.TMEDAl 

yielding till' alkyl wmplt•xt'S 1Till.kz1'15-C5H5ll2!µ-115-115-1C5H4)25iM<•21. (l) and (Ti R21115-

CsMes>J2(µ-115-115-<C5H4>2SiMe2J. R =Me (j); CH2PPh2 (2). Hydrolysis of 1 prodUCl'S tht• µ­

oxo derivatiw (TiCH115-c5H;>l2<µ-0)(µ-11 5-115-(C5H4>2Sil\k21. ({!).Compound 6 may al~• b\.• 

obtaim>d bv n·Ju(tion of 1 with one l'quival1·nt of Na/Hg and subst'l]Ut•nt treatmt•nt with 

oxy~"fl- Reduction of 1 with Na/ Hg in the prt"l'nce of Pl\k2Ph prt>dUCl'S rnmpound 'L which 

shows a µ-r, i_'15-c5H4 ligand. All nt.'w compt•unds ~'l'fe characterized by ek·mental IC.HJ 

analysis, IR, 1H. J:lc and :lip NMR Spl'Cln>set>py ,md m.1ss spt.·l"trometry. Mnlt'Cul,u structurl'S 

of .Zand 6 •·:.·rt• dt•tt•rmim'li by single crystal x-ray diffractwn mt•thods. 
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LAICM2387P 62, lbu. 16 
ISOCYANIDE INSERTION REACTIONS INTO Ta-Me 
BONDS OFTacp•c1nMe4.n (n:1,0} COMPLEXES. 

Mikhail V.Galakhov, Manuel GOmez, Gerardo Jimenez and Pascual 
Royo 
Departamento de Ouimica lnorganica. Universidad de Alcala, Campus 
Universitario, 28871 Alcala de Henares, Spain 
Maria Angela Pellinghelli and Antonio Tiripicchio 
lstituto di Chimica Generale ed lnorganica. Universita di Parma, Centro di Studio 
per la Strutturistica Diffrattometrica de: CNA. Vialle delle Scienze 78, 1-43100 
Parma. Italy 

In this communication we will describe the insertion of isocyanides 
CN-Ar into Ta-Me bonds of trimethyl and tetramethyl pentamethylcyclopentadienyl 
Tantalum(V) derivatives. 

Addition of CN-Ar to TaCp"CIMe3 takes place with coordination of 

the isocyanide followed by the migration of the two methyl groups to give 

TaCp"CIMe(112-N(Ar)-CMe2).4. Coordination of a new isocyanide molecule with 

new double migration of the methyl groups and the terminal alkyl group of the 
azatantalacyc1opropane system, produces an intermediate which cannot be 
isolated because its rapidly rearranges by C-C coupling and simultaneous C·N 

bond breaking to give the imido alkenylamido 1 complex 5. [TaCp°Cl(NAr){111 • 
N(Ar)-C(Me)=CMe2}). 

The reaction of the tetramethyl tan'21ium(V) complex with 1 

equivalent of CN-Ar produces a mixture of TaCp"Me2{112·N(Ar)-CMe2}.6, 

[TaCp 0 Me(NAr){111 -N(Ar)-C(Me)=CMe2}].7 (major product) and unreacted starting 

product. 7 is obtained in high yield as a unique product by reaction with 2 
equivalents of isocyanide. 

All complexes were characterized by usual methods and the results 
(IA, NMA and X-ray studies) will be discussed. 

References. 
1. a) L.R.Chamberlain, 1.P.Aothwell, J.C.Huftman. J.Chem.Soc .. Chem.Commun. 

1986. 1203. 
b/ WK.Chiu. A.A.Jones. G.Wilkinson. A.M.R.Galas. M.B.Hursthouse. 1981, 
2088. 
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LAICM2JUP '3, Thu. 16 

NEW qS-CYCl.OPENTAOIENYL MOLIBDENUM IMIOO COMPOUNDS 

T. Pedraz. P. Roya, A. Vazquez de Miguel. 

Departamento. de Ouimica lnorganica. Universidad de Alcala de Henares. 

28871-Alcala de Henares. (Madrid} Spam 

Organometallic imido complexes are of great interest due in part to their sus­

pected role in different catalytic processes 1 _ 

We have synthesized various imido compounds having the metal center in 

different oxidation states. 

Treatment of CpMoCl4 (Cp = TJS-c5Me5) (1) with ter-butyl amine affords the 17 

electron. paramagnetic CpMoCl2(NBu1) (2) which has been spectroscopically 

characterized by IA (v M=N = 1223 vs. 1206 vs) and by data of micro­

analysis.This compound is easily hydrolized by air yielding the well known 

halo-oxo derivative CpMo02CI and a stoichiometric amount of the correspon­

ding ammonium salt. 

Reduction of compound 2 with sodium amalgam yields a diamagnetic imido­

mono-halo species for which we propose the stoichiometry of a 16 electron 

compound CpMoCl(NBu1) (3), in agreement with its elemental analysis and 

spectral measurements. 

Analogous reduction of the imido compound 3 in the presence of isonitnle h· 

gands CNR (R = ter-butyl, 2,6 dimethyl phenyl) yields the corresponding dia­

magnetic 18 electron species CpMoCi(NBu1){CNR){4 ). spectroscopycally cha­

racterized by IA and NMR. 

1.a) M. Bakir, P.E. Fanwich, RA Walton. :norg. Chem .. 1988, 27. 2016. 

b)E.R. Maata, Y.Du, A.L.Reingold, J. Chem. Soc. Chem. Commun .. 1990,756 
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RHODIUM(I) COl\IPLEXF.S COI\'T AINING 
NADIENE AND POJ.Y(AZOIA-YL)l\IETHANE AS LIGANDS 

64, 1bu. 16 

2,S.NORBOR-

P. Ballesteros". Conccpcioo LOpcz". Cannell LOpcz". R.M. Claramunl". J.A. Jimenct', 
M. eano•. J.V. Heras•. E. Pinilta• and M.A. Monge< 
•1Hpanmwnro de Quimica Orgdnica y Biologla, Facu/Jad de Ciencias, UNED, 28040-
Modrid, Spain. •!HpanatMnrn de Qulrnica lnorgdnica I, Facu/Jad de Ciencias 
Quimicas, Uni\orrsidad Compluung, 28040-Madrid, Spain. 'Laborarorio de Difraccion 
de Rayos X. Facu/Jad de Ciencias Qufmicas, UniwrsiJod Complutense, 28040-Madrid, 
Spain. 

Chemistry oi Rhc I) comple:<es containing polyazolylmethane as ligands has b~n 

~tablished. In particular cpzl~CHR 1R= H. pzl and the rdatc:d ;Ini.:CHR cR= H. 

C
6
H;. C

6
H.iNl ligands form stable Rh(l) complexes with dioleiinic cl"101igands. In the~ 

compounds a bidentatc bridge or chelate trid.:ntate behaviour oi the pl'lyazolyl ligands 

has been found. In contrast with the number oi ~pecies c1,ntaming th..: atiow ligands and 

COD as dioldin. \·ery iew data ha\e been reported for an<lh•gous c1,111plexes .:1intammg 

the higher T-acceptor NBD. 

In this work we periormc:d a systematic study oi the reactions or [Rhcµ-CIH'.'liBDI)~ 

w uh polyazolylmethane ligands shown in tig. I. analizing the type or complex obt.11nc!d 

d.:pending on the ligand Jnd on the rc!a..:tion conditions. Complc. .. < ~1ructures hav.: Ileen 

characterized b~ iH and ! 3C-NMR ~pectro\.:opy and X-Ray difraccrion crig. ~l. 

Cationic species ha\e oeen C\ idcncc!d m solid ,1.11e .md 1.-.1111in1c-nc!utr;!l s~c1c!s 

c!qu11ibna have been c!Stabl1shc!d m solutwn. 

ris. 

"· (\ CC· '.· 
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(; c· ~· 
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REARRAGEl\IENT REACTIONS OF THE TRIPODAL 
LIGAND [HB{J>ril\leC~:H),r IN SOME l\IOL YBDEl\1.Jl\I 
!'11TROSYL DERIVATIVES 

M. Cano·. J.V. Heras'. M.A. Monge'. E. Pinilla·. C.J. Jones·. J.A. McCle"·erty' 

·fkpcmamento de Q11imi.·-.i ln11rgciniec1. 1-·arnltad de Ciencias Q11imicas, Unin.'rsiJad 
Ct1mp/111ense. 2804(}.,1,faJrid: 'Laborat11ri11 de Difracci1in de Rayo.{ X. Furn/tad de 
Ciencias Quimi~·u.s. UnfrersidaJ C11mp/111enJe. 28040-.'tlaJriJ 1SPAi.V1; Sd111ol of 
Chemist I)·. Unin•rsi()-· of Birmingham. Bimrim:ham t l'. K.1; ·Sc'1011/ 11/ Chemistry. 
L"nin.'rsity cif Bristol. Bristol 1(,'.K. i 

In a previous work we found that the complexes (MoL-(NO)(X)(Y)j (L-= 

(HB(PrMeCN,HI.); X=Y=CO.I: X=I. Y=OR R=Me.Et.Pr.Bu'.NHC.H .. NHC.H.-4-

'.\te) were isolated as a mixture of isomers. These complexes undergo rearragem.:nt 

reactions at ele,atc!d tempera1ure to give almosl sei.:ctively a simple isomer. 

Following the precedenl s!udy we have interesed in knowing !he factors which con1rol 

the rearragement reactions of the ligand which involve l.~·bormropic shifts of the 

substituted pyrazolyl moieties. 

In this work 1.1.: have studic!d the process oi formation oi [MoL -, N0)1(0R)) and 

[MoL -, NOl(ORI:) IR= alkoxi substituenls containing ( R) normal or (R) bulky groups. 

R= '.\te. Et. Pr. Bu·) as a mixture of isomers or only one principal isomer. 

Monoalkoxide complexes [MoL-(NO)l(OR)) 1R=Me.Et1 were produced as a mixture 

oi isomers independing oi either the [MoL-1NO)l:I compiex as mixture or one isomer 

was used as parent compound. However one isomer could be obtamed if an alkoxide 

group like OPr or OBu' was present in the complex. 

The bulkiest ligands allowed to isolate 

oniv one isomer (MoL-(N0)(0R1:} . 

Crp1alline structure oi 

[MoL -<NOHOPrl:J has been solved 

1tigure1. The bulky Pr groups in the 

mpodal ligand are all in the .\·po\llion 

close 10 •he OPr ligand~. Th1\ 

d1~tnhution has been found in the 

related (MoL-1NO)(OE11:) complex. . ... 
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SYhlHESIS AND CHARACTERIZATION OF RHODIUM AND IRIDIUM COMPLE­

XES WITH DMPE LIGAND 1.DMPE = (~)2P-C~-Ctii-P\CH3)2I 

STRUCTURE OF ({Rh Cp°Cl2}2 (µ-dmpe)][BF4fa .. ( Cp
0

=115·C5Me5). 

M.V. Galakhov. P. Gomez Sal. B. Pereig6n, A. Vazquez. Y. Xiao-Zeng. 

Departamento de Quimica lnorganica. Universidad de Alca:S de Henares. 

28871 · Alcalci de Henares (Madrid) Spain. 

F.H. Cano. I.Fonseca Institute Rocasolano, C.S.l.C. Madrid. 

We report the synthesys of µ·bis·(dimethylphosphino) rhodium ar.~ iridium 

complexes of the type [MCp
0

R1 ~k(µ-dmpe) with different terminal ligands: 

R
1
=A2=CI (2a,2b): R1.R2= Cl.Me (3a): R1=R2= Me (3b). These compounds 

were preparated according to the next scheme. 

II 

[MCp° Cl(µ·Cl)]2 -+ [M Cp° C'2](µ·dmpe) -+ [M Cp
0 

R1 R2J(µ·dmpe) 

Ill .~, 

Ill l 
[(RhCp° C'2 )2 (µ-dmpe)J2( BF 4 l2 

(4) 

131 

M =Rh, Ir 
R1,R2=Cl,Me (38) 

R1 , ~= Me (3b) 

Reagent: (I ) = dmpe; (II) =A'2M96; (Ill)= H2S, NaBF4 

We have synthesize the compound 4. in a - 70 % yield, by the reaction of the 

rhodium dimer 2 a with H2S in the presence of NaBF 4. The structure of 4 has 

been determined by X-ray analysis. 

All new compounds were characterized by 1 H, 13c-{ 1 H} and 31 P·{1 H} 

NMR spectroscopy and 2 and 3 (M= Rh) also by 1 03Rh ·{ 1 H} .. All coupling 

spin-spin constants were obtained by simulation of experimental spectra 

using iteration LACON3 and PANIC programs continuing to 0.05 RMS error. 

We will discused some relationships between spectral and structural parame­

ters. 
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Synthesis of lmido Derivatives of Dinuclear 
Molybdenum Complexes 

Ernesto de Jesus. Ana L Perez. Pascual Royo 

Departamento de Quimica /norganica. Universidad de Alcala de Hemares. 

Campus Universitario. 28871 Alcala de Henares. Madrid. Spain 

Reaction of (((C5H4 )2SiMe21Mo2(C0)6C12l (I) with PC15 produces 

({(C
5
H-')

2
SiMe

2
}Mo

2
Cl

8
1 (2) which reacts with te1r-hutylamine to give 

the imido derivative 3. Reduction of 3 with Na/Hg gives the diamagnetic 
molybdenum(IV) complex 4. In contrast to the related mononuclear 
species. complex 4 does not react with ligands as isocyanides. Complex 4 
is oxidized by 0 2 or HgO to give the molybdenum(VI) complex 5. 

~-_@, 
I S• \ 

oc-::-JMo\ tt,c bt, ,"°\ -co 
Cl I 'Cl 

coco oc co 
(1) 

~---··~ 
I Si . 

a-::-~ H,C bt3 ,1110 - Cl 
c1 J c1 ci1 \ ·a 

Cl Cl 
(21 

6 lllBuH2 

- 4 [N
1
BuH3!CI 

~-~ @ /' - Si__.,!~.~( 

'BuN~,Mo\ •·LC, \CH Mo·_.N' .. , , c/ \ -. eu 
Ci Cl (31 Cl 

~---siJ<;( 
~Mo s..Lc· \c Mo·-

'BuN""'/; \ • ., Hl /'" ~N'Bu 
I Cl Cl ,\ 

Na Hg 
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LAICl\12404P 61, Thu. 16 
COMPETITIVE CONDITIONS IN THE SYNTHESIS OF 

MONONUCLEAR OR DINUCLEAR ZIRCONIUM COMPLEXES 

WITH THE DIMETHYLSILYL BIS-CYCLOPENTADIENYL LIGAND. 

T.Cuenca. C.Martin. G.Ciruelo, P.Gomez-Sal. P.Royo 

Dpto Quim1ca lnorganica Facultad de Ciencias Universidad de Alcala de 

Henares Campus Universitano. 28871 ·Alcala de Henares \Spa1n1 

The d1methylsilyl bis·cyclOpenladier.y hgand (Me2Sip15 -C5H41212· is capable of 

cooorcmaoon to metallic centers as a cheiating th or as a bridging group (Ill 1Fgure 11 The 

chemtstry of mononuclear. type I. and d1nuclear. type II. compounds have 1rriportant 

appbcations as catalyst 1n stereo- and enant10se1ective hydrogenation and polymerization 

ot olehnes Whereas type I compouds have been extensively studied tor group 4d 

metals. type II derivat!Ves are less well known L12(Me2Sil115 -C5H4 12I reacts with Cp·zre13 

to give a mixture ct the d1nuclear (Cp"ZrC! 2I2[11·Me2SilC5H4 !o!I (Cp.=C5Me5 1. 

Csti:lltBu1
2 

2.1 and the mononuclear (Me 2SilC5H412)ZrC~ 11! compounds However the 

dtnuclear derivatives 1 ana 2. can only be obtained as pure compounds under appropriate 

cond1t1ons (!emperature. react10n times and s:ilventl Treatment of 1 and 2. with LiMe 

produces !he d•nuclear tetramethyl denvahves l and !. which under a CO atmosphere 

give the corresponding acyi complexes ~ and §. The: mononucle<1r compound l also 

reacts with AM ,R ~r..te Ct;
2

Pr.. CH 2C,CH3 12Ph. l.l=L1. MgC1 MgR\ to y1t?ld the d1alkyl 

derivatives I II. and 9. These d1alkyl complexes in the presence of traces 01 water are 

transformed into the 11·0•0 alkyl compounds !J and 11 

1 r tr<, . r, ;\t,·, ' ,, -- !fr/r<til··'k'1·'1·•.1t. 
( r ( .\f1·. 11.c .!!.d\ut· ·.!· 

[\h- \1.i' < .ii.·-f/rt'I. 
J. 

l •'r ~ ~ ~I •· /r\L- '. I 1,1 \!,· '1·" • ( .i1 i _i_:_ _ 1' i' /r\f.-1 fl. ( 11\f.:•I·!~• \t, .\.n11' <".ll 0•·1 
( i' ( \k. .!. ( 11 ·' H11 .. I! ~ !! 

t\f · \,,,· r .!f. i/r!<- 1111 

i< \'.c" ·l 111 !l· ,, .. .: .. i· 

J08 

I•\!.· \., 11' < .11, · ·lrl< I·•~· o' 

i\ \!·· 11Jl· ;t, 11.l.1 
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DERIVATIVES OE TITANIUM AND ZIRCONIUM WITH 

THE Dl-tert-BUTYL BIS·CYCLOPEHTADIENYL 

LIGAND. SYNTHESIS AND CHARACTERIZATION. 

T. Cuenca, J.I. Amor, P. Royo 

Dpto Ouimica lnorgamca. Facunad de Ciencias Campus UniversitariO. 

Universidad de Alcail<i de Henares 28871-Akal<i de Henates \Spain). 

115-Cyclopentadienyl derivatives of group 4 metals have played an 

important role in structural. ~ynthetic and catalytic organometallic 

chemistry. Replacement of one or more of the cyclcpentadienyl ring 

hydrogens by alkyl or similar groups has been shown to involve 

important changes in reactivity. stabi!!ty and other properties due to their 

steric and electronic effects on the metal center. In this communication we 
describe the shynthesis. characterization and chemical behavior of 

titanium and zirconium derivatives containing the 1 .3-di-ter·butyl 

cyclopentadienyl group . 
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SELECTIVE ANTI-MARKOVNIKOV ADDITIONS TO 

TERMINAL ALKYNES CATALYSED BY RUTHENIUM COMPLEXES 

H. Doucet. C. Bruneau. P. H. pjxncyf 

Laboruoirc de Ollmie de Coordination Organiquc - CNRS URA 415 
Univcrsitf de Renncs I- Campus de Beaulieu - 35042 Rcnncs Ccdcx 

Rut'acnium(IO catalysts provide the elcctrophilic activation of terminal alkyncs towards 

the addition of functional groups. We have shown that specific ruthenium complexes 

selectively orientate the addition of carboxylic acids at C2 carbon atom of the triple bond 

affording unsaturated esters of type 2. 

We can now provide evidence that by using chelating diphosphine ruthenium\lll 

precursors. the a11ri-Markovnikov addition to terminal triple bonds selectively takes place 

and makes possible the synthesis of a variety of enol csrers of cype I (I). 

Whcrc:is tnol esters 2 ~efficient acylation reagents which react under mild wd neutral 

conditions with amines and alcohols to produce amides and esters with fonnation of a 

volatile ketone as by-product. Z-cnol esters I show potential in organic synthesis as 

masked aldehydcs. 

11-H--;;;::;;;;;;..-Ff 

0 

0 R" (2) 

(/I 1 Cht"I .for Chtm Cmt1n1u11 (/99)1 

310 



LAICl\U.aP 71, Thu. 16 

FULVALENE DERIVATIVES OF Tl"1ANIUM AND 

ZIRCONIUM. SYNTHESIS. CHARACTERIZATION AND 

CHEMICAL BEHAVIOR. 

~1 • T.Cuenca1 ,M.Galajov1 ,G.Rodriguez1 . P.Royo1.C.Cardin2 

1 -Dpto.Ouim1ca !norganica. Univers1dad de Alcala de Henares. 

Campus Univers1tano. 28871-Alcal;i de Henares (Spain) 

2 · Department of Chemistry. Trinity College. The University of 

Dublin Dublin 2 ! Ireland) 

The chemistry of titanium 111) and (Ill) has been well developed 

whereas zirconium 1111) is much less accessible and the reduction of 

z1rconocene d1halides has been. for years. a tempting goal. Recently. we 

have demonstrated that access to. and the study of. the chemistry of low 

oxidation satate totan1um and zirconium complexes. mainly in oxidation 

st3te 1Ii:1 is facilitated by using futvalane as ligand. The reaction of [M( 115. 

C5H~!blp-Cl)2[P·1J5 ·11 5 ·C~.:Hall (M= T1 1 Zr 2.i With L1PPh2 gives the 

t1tan1um and zirconium (l!I) derivatives [Ml 115-C5H5lb\wPPh2l2[p·115·'15• 

1C- :H,1] 1M= T1 3. Zr ~.I Treatment of 2. with LiCo:CR permits 10 obtain the 

compounds [Zr1q"·C,H,1Hu·C-CR1:JP-11'i·q'-1C"H0i]1R=Ph 5.. Me3$1 §.J 

The 1 H NMR spectra of compounds a_. i. 5. and §. show broad signals for 

cyclopentad1enyl protons at room temperature These effects can be 

explil1ned. for 3. and 4. on lhCJ basis of !he behavior of re1axatoon time T 1 

A dynamic bPhav1or 1S observed between ·60 C ilnd +60 C for 5. and Ii 
All the co:npounds synthesized were characterized by elemental 

analysis. IA. 'H. · 1c and l'p NMA sp&ctroscopy. mass spectrometry and 

crystal structures cf 1 and §. were determined by x·ray diffract.on 

methods 

:ll I 
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SYNTHESIS ANO CHARACTERIZATION OF PENT AA1ETHYLCYCLl..1PENTA 

DIENYL MCLYBOENU'-.1 .IV· COMPLEXES 
x RAY STl';LICTURE OF (Cp·r..1oc2, PMe3'.;1!BF .ii ,cp· ' lj C5r..lc5 \ 

F.J A'TIQr_ P Gomez Sal. P R1Jyo. A Vazquez de Miguel Y Xiao-Zeng 

Oepartamento de Ou1~nicc; lr.organ1ca Urnvers1dad de Alca1a de Henares 

28871-Aicala de Henares 1Madnd) Spain 

Cp'MoC1
3 

\2 inas been generated by reductio:i o: Cp'll.1oCl411) with Na Hg 

We were interested 1n synthes:z1r.g cyc1opentad1enyl mohbdenum \IV) com­

ple)(es !n order to probe their electiveness 1n further preparation of organome-

tallic oxides 

Reaction .:it ti,1io corr.pound 2 w1!h phosp1ne ligands yields the corresponding 

diamagnetic .1dduc1s tor wh1ct1 we propose the 16 electron .;to1ch1ome!rv 

Cp'MoCI ,L being L = PPh3131 or OPPh314 i. accord:ng to their elemental 

analysis .1nd spectral measurements 

The 1 HNMR spectrum of the adduct 3 reveals a unresolved mixture of iso­

mers_ prob.:ibly due to an 1ritramolecular rearrangement process. Attemps to 

obtain a single crystal from 3 affords the well know halo-oxo 

Mo02 C:~,QPPh 1 1~ derivative 

1 rearment of 2 w1tt1 PMe 1 followed by add1t1on of NaBF .i produces tt1e four­

legged p1;1no S!OCI Mo1IV1 C•S [Cp'MoCl_.,1PMei1.:J[BF.il i5l crystallograph1-

caliy c:har.1c'.Wr1zt>d 

-"~ 
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SYNTHESIS AND CHARACTERIZATION OF DIETHYL DITHIO­

PHOSPHATE DERIVATIVES CONTAINING THE FRAGMENT Cp'M 

( Cp·= C5H5. C5Me5; M=Mo.W). 

P. Gomez Sal,T Pedraz. P.Royo, A. Vazquez de Miguel 

Departamento. de Quimica lnorganica. Universidad de Alcala de Henares. 

28871- Alcala de Henare~.(Madrid) Spain 

Molibdenum and tungsten compounds with the Et2dtp ligand ( Et2dtp = 

oo·-diethyl dithiophosphate (-1)). have been prepared in order to explore 

their properties in oxygen transfer processes 1 . 

We report the synthesis of new complexes of the type (Cp'MCl3 (Et2dtp)] • 

prepared a.cording to the scheme: 

Cp.MC14 

Cp' = C5Me5 .CsHs 
M =Mo,W 

-1-

+NH 4S2P02(C2Hs>z 

All the products are paramagnetic species and were characterized by ele­

mental analysis and IR spectroscopy. 

A X-ray investigation of (TlS.c5Me5)MoCl3(Et2dtp) (3) reveals a pseudo octa­

hedral structure with a trans Cp-Mo-S arrangement. 

Reaction of 3 with NatHg yields the diamagnetic (ri5-C5Me5)Mo(S2POEt2) or 

the corresponding : (riS-C5Me5)Mo(S2POEt2)L adduct, ii the reduction is ca­

rried out in the presence of the ligand (L = CNBut). In contrast. reaction of the 

same complex with air or H20 2 gives respectively halo-oxo or halo-peroxo 

derivatives and simultaneous elimination of the s2POEt2 ligand occurs. 

1. S.V. Vu and R.H. Holm, lnorg. Chem. 28(1989)4385 
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PENTAMETHYLCYCLOPENTADIENYL NIOBIUM 

DERIVATIVES: SYNTHESIS, REACTIVITY AND 

STRUCTURAL STUDY. 

Marla Isabel Alcalde, Javier de la Mata, Manuel Gomez, Pilar 

Gomez-Sal, Pascual Royo and Fernando Sinchez. 

Departamento de Ouimica lnorganica, Universidad de Alcala, Campus 

Universitario. 28871 Alcala de Henares, Spain. 

The synthesis 1 of NbCp*Cl4 in high yield permitted us to 

study its behaviour in the following types of reactions. 

i) When NbCp*Cl4 reacts with MgC1Me in appropriate 

molar ratio dimethyl and tetramethyl <.:0mplexes can be isolated. A similar 

reaction with a 1 :1 molar ratio of LiPPh2 leads to the formation of 

monodi;;henyl phosphide complex, but in 1 :4 molar ratio produces the 

first oxo and phosphide-bridged diniobium(!ll) complex, [(NbCp*) 2(µ­

PPh2)2(µ-0)J as the expected specie with a fourfold bridging phosphide 

ligand is extremely sensitive to air and very easily hydrolized by traces of 

water or by addition of the stoichiometric amount of 1t. with HPPh 2 

elimination. An analogous result was obtained by using (NbCp*Cl2}22 as 

starting material. 

ii) The interaction of NbCp·c14 in toluene with L (L=CN-R 

or PR3) yields pseudooctahedral species NbCp*Cl4L. Phos.,ihine 

derivatives react with alkylating agents leading to the formation of 

alkylated derivatives whereas with 1socyanide complexes inse1ion 

reactions occur and 112-acylimidoyl and imido alkenylamido Niobium(V) 

species are formed. 

All the complexes reported were characterized by usual 

methods (IA, NMR and X-ray studies) and the relevant structural data will 

also be discussed. 

References. 1.J.de la Mata. A.Fandos. M G6mez. P.G6mez-Sal. 

S .M art1 ne z·C arre ra .P. Royo.Orga no me ta llics.199 0 .9 .2646. 

2. P.A. Belmonte. F. G. N Cloke.K.H. Theopold .A. A.Schrock. 

lnorg.Chem 1984.23.2365. 
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PENTAMETHYLCYCLOPENTADIENYL 

TANTALUM DERIVATIVES: SYNTHESIS AND 

STRUCTURAL STUDY OF ALKYL AND ISOCYANIDE 

COMPLEXES. 

Aurora Castro, Irene de Castro , Manuel Gomez, Pilar Gomez-Sal, 

Pilar Nicolas and Pascual Royo 

Departamento Quimica lnorganica. Uni"ersidad de Alcala. Campus 

Universitario. 28871 Alcala de Henares. Spain 

Tacp·c14 1 reacts with alkylating agents. such as LiR. 

{R=Me2N-CH2·C6H4: c H2S02-CsH4( p - M e ) } a n d 

MgR'2.(THF)2.{R'=(CH2)2C6H4-o} to give new Tantalum(V) alkyl complexes 

of the type TaCp*Cl3R.(1.2). TaCp*Cl2(o-C6H4CH2NCH2Me).3. and 

Tacp·c12{(CH2)2C6H4-0}.4. 

Tacp·c14 coordinates isocyanides or amines easily to give 

pseudo-octahedral species Tacp·c14L. (l=CN-Bu1.5: CN-2.6-Me 2C6H3.6 

H2N-Ph.7). Reduction of adducts 5-6 or alternatively of Tacp·c14 with 2 

equivalents of sodium amalgam (Na1Hg) or potassium graphite (KC8) in the 

presence of the stoichiometric amount of isocy;rnije led to the diamagnetic 

pseudo-octahedral Tantalum(lll) complexes. 1aCp'Cl2(CN-R)3.(R=But. 8: 2.6-

Me2c6H3. 9 ). On the other hand. the reduction of TaCp'Cl4 with 1 equiv. of 

Na/Hg in the presence of LiCp produces new tantalocene derivatives of the 

type TaCp'CpCl2. {Cp=115-C5H4SiMe3. 1 O: 115-C5H3(SiMe312. 11} whose 

reactions with oxidizing and alkylating agents will be reported. 

The results obtained in the structural study (IR and NMR) of the 

reported complexes and X-ray crystallographic data for complexes 3 and 6 

will be discussed. 

References. 
1. P.Royo At al J Organomet.Chem1388. 340. 31. 
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ISOCYANIDE, ACETYLENE AND DIENE 
PENTAMETHYLCYCLOPENTADIENYL NIOBIUM(lll) 
COMPLEXES. 

narja Isabel Alcalde. Javier de la Mata, Manuel Gomez and 
Pascual Royo. 
Departamento de Ouimica lnorganica, Universidad de Alcala, 
Campus Universitario, 28871 Alcala de Henares. Spain 
Maria Angela Pellinghelli and Antonio Tiripicchio 
lstituto d1 Chimica Generale ed lnorganica. Universita di Parma. Centro di 
Studio per la S!rutturistica Diffrattometrica del CNR. Vialle delle Scienze 76. 1-
43100 Parma. Italy 

In the last years. an import::int number of isocyanide. acetylene 

and diene complexes 1 of group Sd elements have been prepared but few 

belong2 to the monocyclopentadienyl type species. In this communication. 
we will present the results obtained in the reduction of NbCp*Cl4 with sodium 

amalgam in the presence of appropriate liganr·::. 

Reduction of NbCp*Cl4(CNR), (R=But,1 ;2,6·Me2C5H3.2) 

adducts or alternatively of NbCp·c14 with 2 equiv. of Na/Hg in the presence of 

a stoichiometric amount of CNR gives diamagnetic pseudooctahedral 

Niobium(lll) complexes NbCp*Cl2(CNR)3. (R=But. 3: 2.6-Me2C5H3.4) A 

similar reduction of Nbcp·c14 in the presence of acetylenes and dienes leads 

to isolation of new Niobium(lll) derivatives Nbcp·c1 2(R'C=CR"), 

(R'=A"=Me.5:SiMe3.6; R'=Me. R"=Et.7: A'=Ph, R"=SiMe3.8) and 

Nbcp·c12(diene). (diene=isoprene, 9: methyl metacrylate, 1 0). 

All complexes were characterized by mass spectrometry and 
IA and NMA spectroscopy and molecular struci•Jres of') and 4 were confirmed 
by X-ray diffraction methods. 

References. 
1. E.Singleton. HE Oosthu1zen. AdvOrganometChem.1984. 22, 209. 
2. H.C.Aspinall. M.M.Roberts. S.J.Llppard. J.AmChem.Soc.1982, 104. 1263. 
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MIGRATORY INSERTION OF ISOCYANIDES INTO 

TANTALUM METHYL BONDS OF TaCp*Cl4_xMex 

(x:1,2). 

Mikhail V. Galakhov, Manuel Gomez, Gerardo Jimenez and 

Pascual Royo. 
Departamento de Quimica Inorganic.a. Umversidad de Alcala. Campus 

Universitario. 28871 Alcala de Henares. Spain 

Marla Angela Pelllnghelli and Antonio Tiripic<.;hio 

lstituto di Ctamica Generale ed lnorganica. Univers1ta di Parma Centro. 

di Studio per la Strutturistica D1ffrattometnca del CNR. v1alle delle 

Scienze 78. 1·43100 Parma. Italy 

The insertion of !Socyanides into M·alkyl bonds produces 

intermediate iminoacyi derivatives. whose reactivity is dependent on the 

metal, the nature of substituents 1 and the number2 of alkyl groups bound 

to the metal.In this communication. we will present the results observed 

in the reaction of Tacp·c14.xMex (x=1.2) with isocyanides CN-Ar (Ar= 

2.6-Me2C5H3: 2.4.6-Me3C5H2). 
TaCp°C'2Me2 reacts with 1 equiv. of CN-Ar with the 

formation of the 112-acylimidoyl complex 1 . similar to that observed when 

TaCp°C1:3Me is used. However. a further instantaneous reaction 

produces the migration of the second methyl group to the electroph1hc 

acylimidoyl carbon atom to give an azatantalacyclopropanc complex 2 

Complex 2 reacts easily with 1 equivalent of CN·Ar which is then 

inserted and subsequently transformed into the 1m1do denvat1ve 

TaCp°C'2(NAr).3. with elimination of the aryhmine ketene Complex 3. 

presents a three legged piano-stool disposition with a shOl1 Ta-N 

distance of 1 . 77 A consistent with a triple oond. 

References. 
1. A.C.Filippou. W.Grunleitner. CVolk. P.Kiprof. J OrganometChem 

1991. 413. 181. 
2 W.K.Ch1u. A.A.Jones. G.W1ikinson. A.MR.Galas. M.B.Hursthouse. J 

Chem.Soc .Dalton Trans 1981. 2088 
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PHOSPHINO AND CARBONYL DERIVATIVES OF 

MONOPENTAMETHYLCYCLOPENTADIENYL 

NIOBIUM(lll). 

Jayler de la Mata. Mikhail Galakhov, Manuel Gomez and 

Pascual Royo. 

Departamento de Ouimica lnorganica. Universidad de Alcala. Campus 

Universitario. 28871 Alcala de Henares. Spain 

The chemistry of pentamethylcyclopentadienyl half­

sandwich complexes of the heavier group 5d elements is receiving 

growing attention after the tetrahal::ies were prepared in higli yields 1 

Here. we will describe the synthesis and characterization of new 

Niobium(lll) derivatives containing carbonyl. tertiary phosphine and 

dmpe ligands and the Niobium(IV) complex of this bidentate phosphine. 

The reduction of NbCp°C14 in the presence cf dmpe 

{Me2P-(CH2)2'PMe2} with 1 equiv. of Na1Hg led tne paramagnetic 

complex. NbCp°Cl3(dmpe).1. whereas monomeric and paramagnetic 

Niobium( II I) compounds of the type NbCp"Cl2L2. (L=PMe3 2: PMe2Ph.3. 

dmpe.4) were obtained by using 2 equivalents of the reducing agent 1n 

the presence of L. Analogous results can be obse:ved by addition of L to 

toluene solutions of [NbCp·c1212.5. which can be prepared by reduction 

of NbCp"Cl4 1n the absence of L. These N1ob1um\lll) complexes reacted 

with CO to give pseudooctahedral d1amagnet1c species 

NbCp"Cl2(C0)2L. (L=PMe3.6: PMe2Ph.7) and NbCp'Cl2(CO)(dmpe).8 

Paramagnetic complexes were characterized by 1 H 

NMR. EPA and magnetic measurements The structural behaviour o! all 

the reported compounds w11! be discussed. 

References. 
1. J.de la Mata. R Fandos. M.G6mez. P.G6mez·Sal. S.Martinez·Carrera. 

P.Royo. Organometalhcs.1990. 9. 2846. 
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2.S-NORBORNADIE.NE RHODIUM(I) COMPLEXES WITH 
SUBSTl11JTED PYllAZOLYL A..l'llID TRISPYllAZOLYLBORA TE AS UGANDS 

J.A. Campo", M. Cano", J.V. Heras-, M.A. Monge•, E. Pinilla" and C. Rivas" 
•1Npan01Mnto tk Quimica /norgdnica. Faculrad de Ciencias Qulmicas, Unii-rrsidod 
Compluwu~, 28040-MadriJ, Spain. •LaiJora1orio tk Difraccion dr Rayos X, Facu/Jad 
tk Ciencias Quimicas, Univmidod OJmplurenM, 2B~Madrid. Spain. 

'.';on-rigid sterelxhem1stry has been obser.ed in difien.:nt .:ompounds ol 1he 1ype 

[Rh{HB1pz·qc,llerin1.). This ti.:ha\illUr has been .:onsiJered JepenJing on 1he 

.:oorJina1i\e form and on 1he en\ iromem lli the t~1,pyrawlylborate ligand in the 

.:omplexes. The\e studies ha\e been generally realized m .:ornple\es ..:ontaming pz· = 

pz. 3.5-'.\k:PZ and coletin),= 1CH.>,. COD as lig.1nds. 

In 1h1s \\Ork \\e report the iormauon oi rda1eJ .:ompounds .:on1aini11!! highly demanding 

mspyrazolylboraie [HBtpz"L) 1pz· = J.5-'.\le:pz. J-r-Bupz. -'-r-Bu-5-Mepz) and 2.5-

norbomadiene c NBD) as ligands. Analogous rea.:1ions are also s:ud1eJ \\ i1h sub-.titu1ed 

pyrawlyl ligands. Hpz· cpz· = 3.5-Me:Pz. ·'·r-Bupz. ·'·1p-'.\leOCHJpz1. 

The 1ype oi compound ob1amed depends on 1he na1ure or 1he suh.;t11uen1s on 1he pz 

rings and on !he rea.:11on medium. So. [RhCl(NBD11Hp1·11. [Rh:HB1pz.,,}l!'l:RD1J .. nd 

[Rhlµ-pz·u NBDll: complexes ha\e been ob1amed and ..:hara.:1erm:d. 

The ..:rys1al ,1rn.:1ure oi 1he pyrazola1e ..:omplex [Rh1µ-.\-r-Bupz>1SBD>b ob1ained in 

1he reactton oi [Rh(µ-CIHNBDI): \\ilh [HB1.'-r-Bupz1}. or H13-r-BuPzl in alcaline 

medium. has been solved and 1s shown in 1he figure. 

:\ dmamic heha\iour has been obo;er.ed by H-SMR ior some 1>i th.:.;e 'pec1es. 
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SYNTHESIS OF T\l-SiCPMe3 COMPLEXES OF Mo AND WlO) 

AND SOME NEW BIS(IMIDO) DERIVATIVES OF Mo<VD. 

A. G;alindo, A. PilSlor, A. Pizuno, L S.inchez ;and E. Cilnnona. 

Dt7'Jrtam.·11t11 J,· Quimi(a fn,1rsa11ica · ICM5E. Sevilla (Spam> 

E. Gutierrez-Pueblil, A. Monge t1nd C. Ruiz. 

f114·ultdd de Ci.·11<ia::: - ICMM Madrid fSpamJ 

Reaction of LiBEt3H with the chlorocarbc>nyls MCl2(C0>2<PMe3\3 (M = '.Vlo. 

W) affords the new hydrides MH(Cl)(C0)2(PMe3>J. These hydrides haw 

shown reactivity with the arionic salts of bidentate groups such as xanthate 

or dithiocarbamate. Additionally. the interaction with CSi and PMe3 gives in 

a stepwise reaction the dithioformate complexes (M($iC(H)PM~)\C0)2 
(PMe3>2JCI and the phosphoniumdithiocarboxylate compounds M(T\3-

.D 
constitutes an alternative route to the 

molybdenum deri\·.itive Mo<SiCPMe3) \ 

(C0)2(P!'llfe3>2• previously prepared in 

our group, and a synthetic procedure .,1 

for the tungsten analog. Both complexes 

show an T\3-SiCP'.Vle3 coordinated group, 

unequivocally demonstrated for the W 

compound by means oi an X-ray crystal 

structure dett.·rmination. 

a. 

·~· 

In this communication we mil al~ report the preliminary results 

obtained by tr,•atm1.•nt of the bis(im1dol complex MoCl2(=!'1:(2,4· 

!'llfe2Cfll.1»21DYIEI with anionil" tndl·ntate ligands (polypirazolylllor.lll', 

Klaui's ligand. L'td .1s wdl .h :.ome r,•al"tions with phosphine.-. 

F.. Cilrmond, ,, C .,1hn..l1•. A Mt1n);1'. ~I A \f11nt11. \f L P1wt-dd. C R1111 /,~,,-~ (k.-m 14'1Cl. 

29. 'i074 
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FACILE 

cis-BIS(ETllYllIL)DIPBOSPBillEPLATillUll(II) 

(~2-BUTADIYllE)PLATillUll(O) DERIVATIVE 

TJlIPHEllYLPllOSPRIJIEGOLD( I) CATIOll. 

II, Tina. I' 
COllYERSIOll OF A 

COMPLEX IllTO All 

ASSISTED BY THE 

Gilson H..... IL.. IUH, and Cleber v. Ursini. Universidade 

Estadual de caapinas, Instituto de QU1aica, CP 6154, 13081 

Caapinas, Brasil. 

Phosphorus NMR spectroscopy aeasureaents were performed to 

study the stepwise formation of the products formed durinq 

the stoichiometric and tiae dependent reactions between 

cis-(Pt{C-CPh} 2{dppf}} {dppf = 1, l'-bis(diphenylphosphine) 

ferrocene} and [Au{PPh3 }}[S03CF3] in tetrahydrofuran at 

roo• temperature. The two final products identified were 

[Pt{~3-C{C•CPh}-C{Ph}AuPPh3 }{dppf}}[S03CF3 ], with the 

Au(PPh3 ) substituent at the 1-position of the enynyl 

ligand, foraed when an equimolar mixture of reactants was 

used, and also, the zerovalent platinu• diyne complex 

(Pt{~2 -PhC-CC•CPh} {ddpf}), obtained as the main product, 

when two fold excess of the cis-bis(ethynil)platinu• 

complex was employed. Complementary experiaents have 

that the complex [Pt{~2 -PhC•CC•CP~}{ddpf}} reacts 

[Au{PPh1} l (S01CF3] to 

[Pt{~3 -C{C•CPh}-C{Ph}AuPPh3}{dppf}}[S01CF3), which 

shown 

with 

give 

reacts 

reversely with ~-[Pt{C•CPh} 2 {dpp!}) to afford 

(Pt{~2-PhC•CC•CPh}(ddpf)J. Such results reveal that both 

co•pounds cis-[Pt{C•CPh} 2 (dppf}] and [Au{PPh1}J+ mediate 

the overall reaction. a co~plexes 

[Pt{ ll 3 -C(C•CPh}-C{Ph }AuPPh 1} {dppf}} [ SO-'CF3 } and 

[Pt{~2 -PhC•CC•CPh}(ddpf)J were isolated and characterized 

by microanalyses, IR, 1H, and 31? NMR spectroscopies. 
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REACTIOR OF [Fe,(CO).,) <X*PLEX WI'l'fl BJDEllTATE 

PHDSPHillES. 

Eclison ~ (Instituto de Quiaica - Universidade Estadual 
de Campinas - Caixa Postal 6154 - CEP 13084-100 - Ca•pinas, 

SP, Brasil). 

The reaction Of [ Fe, ( CO) ,, ] .:omplex wit:h tertiary 

phosphines, qene:-ally produces ::·-" well-kr.ovn mono, di or 

trinuclear co•plexes, in very poor yields. Herein, we 

report the synth~is of new seri~ of iron carbonyl 

derivatives of bidentate µhosphines ligands with various 
coordination aodes, using triaethyla•ine oxide as 

decarbonylating agent in aethylene dichloride at roo• 
temperature. Although diphosphines act as a typical 

bidentate ligands at a single •etal centre, they can also 
act as bridging ligands affording diaeric species. When 

[Fe,(CO).,J, diphosphines and TMNO are used in the 1:1:2 
molar ratio, the product obtained was the dark purple 
coaplex [Fe,( CO) ,

0
) (µ, 1)>-diphosphines). However, in 

reactions using 2: 1: 2 •olar ratio, the product is dark 
green, characterized as ( Fe,(CO),. J .(µ, Jt•-diphosphines), 

with the diphospnine acting as bridging ligand. Moreover, 
when the reagents are used in the 1:1:1 11<>lar ratio, only 

the complex [Fe,(CO),.],(Jt'-dppa) is obtained, where dppa 
(1,2-bis(diphenylphosphine)acetylene acts as a 11<>nodentate 

ligand. Products were obtained in the range 20-30\ yield 

and were isolatgd by chromatography on silica plates (TLC), 

using methylene chloride/light petrolium ether (3:7, v/v) 
as eluant. All products were characterized by infrared, •H, 

"P, "C NMR spectroscopies and elemental analysis. 
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REACTIONS OF (Ru(11S-C9HJ)CIL2) WITH 2-PROPYN-

1-0L DERIVATIVES: SYNTHESIS OF ALKENYL 
VINYLIDENE AND ALLENYUDENE COMPLEXES 

V Cadiernot. M.P.Gamasat. J.Gimenot. E.Lastrat, S.Garcia-Grandatt. 
J.J.Borge-Alvareztt 
tDepartamento de Ouimica Organometalica,tt Departamento de 
Ouimica Fisica y Analitica, Facultad de Ouimica. Universidad de 
Oviedo.33071 Oviedo (Spain) 

Reaction of (Ru (11S-C9H7)CIL2] (L2 =2PPh3, dppe} complexes with 1-
ethynylciclohexanol in the presence of NaPF6 in refluxing methanol 
leads to hydroxyvinylidene intermediates. which spontaneous!~ 
dehydrate in situ to give cationic cyctoalkenyl vinylidene (path a) and 
allenylidene (path b) ruthenium compounds (scheme 1).0eprotonation 
of cationic cycloalkenyl vinylidene derivatives produces enynyl 
complexes (Ru(11S-C9H7)(C:CR)L2) (A =eyclohexenyl) which can be 
protonated to give exclusively the parent vinylidene compounds. The 
reaction with Me0S02C F 3 leads to the formation of cationic 
methylvinylidene complexes which are isolated as the triflate salts. 

X-ray stru<:T<;•t 
Scheme 1 

On the othor hand. allenyi1dene complexes (Ru(CaC:aCPh2 ) 

(11S-CgH1)L2J[PF6) (L2= 2PPh 3. dppe. dppm) are formed exclusively 
when 1.1 ·d!phenyl·2-propyn·1-ol are useo. 

Studies about the reactivity of allenylidene derivatives towards 
nucleoph1hc reagents (PA3• KOH. NaOMe. LiCilCR) will be discussed. 
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NEW INDENYL HYDRIDE RUTHENIUM COMPLEXES. 
SYNTHESIS OF 112- DIHYDROGEN AND OIHYORIDE 
COMPLEXES 

M.P. Gamasat, J_ Gimenot, BM Martjnt, J.J. Borge-Alvarez,t and S. 
Garcia-Grandatt 
tDepartamento de Quimica Organometalica. ttDepartamento de 
Ouimica Fisica y Analitica. Facultad de Quimica, t lniversidad de 
Oviedo, 33071 Oviedo (Spain) 

NaMeOMeOH 

L2• 2PPh]. dppe. dppm. 
2P(OPhiJ.2P(OMe)J 

Scheme 1 

We have prepared new indenyl hydride complexes of ruthenium 
following the methodology developed for the synthesis of 
cyclopentadienyl complexes, (Schell'9 1 ). Wa have found that the 
reaction of the indenyl·containing ruthenium chloride complex with 
methoxide ion leading to ruthenium hydride complexes takes place 
faster compared with the analogous Cp-containing complex. probably 

as a consequence of a f!~-+TJ' slipping effect (lndenyl effect). 

Protonation of a solution of hydride complexes with HBF ,.Et:P gives 

the d1hydnde or the Tl: · di hydrogen complexes or a mixture of both 
compounds. In relation with the formation of either complex. the 
influence of the basicity and stenc demand of the auxiliary liganas are 
being studied. 

References 
1. T. W1czewsk1, M. Bochenska. J.F. Biernat. J.Organomet.Chem., 
1981, 215, 87 
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SYNTHESIS AND REACTIVITY OF NEW ALKYNYL 
NITROSYL MOL YBDENUll AND TUNGSTEN COMPLEXES. 

M.P. Gamasa. J. Gimeno and L Zhang 
Departamento de Ouimica Organometalica, Facultad de Quimica. 
Universidad de Oviedo, 33071 Oviedo (Spain). 
A. Tiripicchio and M. Lanfranchi 
lstituto di Chimica Generale ed lnorganica. Universita di Parma, Centro di 
Studio per la Strutturistica Diffrattometrica de/ CNR, 43100 Parma (Italy) 

Continuing our study on the chemistry of acetylide complexes1 • we 

describe herein the synthesis of a·alkynyl derivatives of Mo and W 

(Scheme 1). On the other hand. compound [Mo(C=CH){C0)2(dppe)(NO)J 
is prepared by adding an excess of a sodiumacetylide s!urry to a 
suspension of the corresponding mer-tricarbonyl complex 

0 --, + 
c 

/ P,,._ ~ .il>c,0 
£-P~ I ""No 

c 
0 

THF 

0 
N 
I o / p,,,_ M ,iAC 

l-P~ I """Co 
c 
• c 

M = Mo R = Ph. 'Bu. (CH2)2CH3, SiMe3 

M = W A= Ph, 'Bu 

R 

Scheme 1 

All compounds have been fully characterized by elemental analyses. NMR 
(1H, 31P, 13C). infrared and mass spectra data. The crystal structure of 

(Mo(C!EC-(CH2)2CH3)(C0)2(dppe)(NO)] has been delermined by X·ray 

diffraction method. 

Studies about the reactivity of these complexes towards electrophilic 
reagents { H•, Me•) with the aim of synthesizing new vinylidene derivatives 
will be discussed. 

References 

i. a) M.P. Gamasa. J. Gimeno, E. Lastra, M. Lanfranchi, A. Tiripicchio. J. 
Organometal. Chem .• 1991, 405, 333. b) J. Diez, M.P. Gamasa. J. Gimeno. 
A. Aguirre, S. Garcia-Granda, Organometalllics. 1991, 10. 380. 
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ALKYNYL COPPER (I) COMPLEXES 

J..Dj& M.P. Gamasa, J. Gimeno 
Depaltamento de Ouimica Organometalica, Facultad de Ouimica, 
Universidad de Oviedo. 33071 Oviedo (Spain) . 

Most akynyl copper (I) complexes are polymeric solids and their 
insolubilitj prevents a full structural characterization. We have recently 
described1.2 a versatile route for the preparatiOn of tri and tetranuclear 

alkynylcopper (I) complexes,[Cu3(µ3·1\ 1-C==C R ),.(µ3-Cl)y(µ­
dppm)3f8F4lz (x:2, y=O, Z=1; Xs1, y:1, Z=1; X=1, y=O, Z=2; R= t8u, Ph, 

CH~H3) and (Cu(µ3-111-C==CR)(L-L)].. (L-l= Ph2Ppy (P-bonded), R= 
1Bu, Ph; L-l= dppm-P, R= Ph). 

In this context the reactivity of different copper (I) complexes like 
(Cu(bipy)(NCMe)2]+ or [CuCl(L3)] (L3=1,1,1-tris(diphenylphosphino 
methyl)ethane) with several lithium acetylides is explored. 

Mononudear alkynyl complexes arE" obtained by reaction of CuCl(l3) 

with liC•CR (Rs Ph, 1eu. (CH2)2CH3 ) (Scheme 1 ). Similar reaction 

using (Cu(bipy)(NCMe)2]• and LiC•CtBu as starting materials 

produces (Cu3(bipy)3(C-Ct8u))[BF 4)2. 

/p' UC.CR THF 
Me--C -P -Cu -Cl 

'P/ - LiCL 

Scheme 1 

References 

1. M.P. Gamasa. J. Gimeno. E~ Lastra and X. Solans. J.Organometal. 
Chem .. 1988,346, 277. 
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SY!\"THF.SIS AND OXIDATION OF MOSO AND 

BIStrcu:AR COMPLEXES OF F~ ASD Mn WITH BRIDGING 

Gabino A Caujgio 3 • Carlos Diaz Valenzuela"· Nicolas Yutronic t>_ 

a. Dcpartamcnto de Quimica Organomctilica. Univcrsidad de Oviedo. fapaiia. 

b. Dcpanamcnto de Quimica. Univcrstdad de Chile. Santiago. Olik. 

The Iron alkynyl complex (Cp1dppe1Fe-CC-CH1CH1-CNI (I) 1Cp=C5H5. 

dppc=Ph1PCH1CH2PPh;:I ha." been prepared from (CpcC011Fe-CCCH:!CH1CNI and 

dppc under t:V irradiation. This compound can be protonatcd with HBF.i in ether to give 

the cationic vinilidene rnmplcx (Cp<dppc1Fe=C=CHCH;?CH1CNI BF.i 12). The alkync­

nilrilc complex (Cp!dp~1Fe-NC-CH1CH1-CCHI PF6131. which ha.-; the cation isomeric 

of 2. 1us prepared form NC-CH1CH1-CCH and (Cp<dppcifell in CH1Cl1 tn the 

presence of llPFt>-

Thc alkynyl complex 1. that has an uncoordinated -C!'ll group. reacts with (Cpfe(dppclll 

and TIPF6 in CH1Cl1 10 give the catioriic binuclear compkx (CpldppclFe-CC­

CHzCH1Cr"-Fc1dppclCpl Pft> 141. and with 1rans-IMn8r1C0111dppml1P10Phl_ll I 
ldppm=Ph1PCH1PPh11. to ~ivc the heterobinuclar derivative ICp(dppc1Fc­

CCCH1CH1CN-~1mC0111dppm1(P(OPhl.l(I PFt. IS>. 

following our :'rcvious studies on the redox behaviour of binuclear complexes with 

bridging ligands'-:?. we have studied the oxidation of the new mono and binuclear 

complexes with the cyano-alkynyl ligand electrochemically by Cycli.: Voltammetry. The 

result\ clearly indicated that the binuclear complexes undergo two one electron 

oxidations. the firn of which occurs always in the CpldppciFe-CC- center. and the 

second at the -CN-Fe1dppc1Cp or -CN-Mn(C012<dppml(PtOPhl.\I centers. The potential 

of the first oxidations arc almost 1den1ical to the potentials of the oxidation of the 

mononuclear complex I. and 1he potentials for the second oxidation\ arc very close to the 

value' ob~rved for the oxidation of the co•,1plexes .land (Cp1dppclFc-NCMelPFt>. or 

I Mnl NC'Mcu\011hlppmllPIOPh1\( I PF6 fhesc data clearly indicate that the tw•l lllC:tal 

1.:entc:r' arc indepc:ndcnl. and that in the miditcd dica1ionic 'p.:cics there is no electron 

dc:locali1ation. 

The: above o~rvarion' were: con'i'1cnr with 1hc re\ults of lhc: MO calculation~ al the: F.11 

level carried oul in the mod~I molecule: fCp1Plhl:?Fc-CCCll2Ctl1C"N·Fe1Pll,12Cpl+. 

I. (i. Rarra1lo. fi.A. CarrK"•h Carlo" [>1;11- V:ilcn11K"la. V. Rk·ra. l.Dfil&~IJ!ffil. 111'11. JO, 44 lfl. 

2. Ci.A.Camnk•.!'oi <i.C«mndl)-. S.Ah;1ra. l'..Pt'r1·1-Cun·llo. 'i.Ci;1r.-1:1-Cir.md.1. lrulrJl.!Jl® 111'1\ .U . .27.2 
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Cl.FS n:u SY\TllESIS BY PllOTOl.YSIS OF _-\ZIDO 

cmtPl.F.XES OF PL\Tl\l"\I _-\\()(;()I.I}_ 

CRYSTAi. STIH T rnu: OF[! 1lp1"·11't<'<>:\ < 'O),_ [{l'h ,P.-\11) ,Pt( •lpp.-J]( l'F,;}i aml 

[( l'h~P:\11 ),;( :\uCI bPt( ( ·o )]-

'.\I. Rrf'n«"r. '.\L llolz•·r. .L '.\lif'kkt• and J_ Strahlt• 

lnstitnt fiir :\nor!l,anis.-i1f' <'h•·mi•· d1•r l"niwrsitat Tiihin~1·11 

_-\uf d«"r '.\lorgf'nst«"ll•· 11'. () 7:.!0iti Tiihin.~rn. <:•·rmany 

l"p<>n photolysis of (dppc·)l't(\1)i and ('o:(('()), in :hf orw 111 ('() ligar1d 11r th.­

cohalt carhonyl is s11hstit 11t1·1I hy a ! tippt·)l't .~ro11p yit•l1linp; [( <lpp•·)l't ( 'o1 ( <'Oh] 

(I)_ It forms dark r•·d crystals with t Ill' monoc·linic sp.u·•· p;roup 1':!1 / n and a = 

I:lO:l.!l(:J). '.. = 17r,,..;_1(1')_ c = I l!il.1( 1) pm . .1 = 10:!.,..;li I )0
; Z= I. In tlw triang11lar 

l't('<>z rluslf'r Ollf' of tlw ('() ~roups i>inds a.~ a /I:\ lip;and. 

Photolysis of 1 with f'Xfl•ss Ph-,P_-\u\1 affords thr d11st1·rs [(l'h 11':\1:)il't(dppt•)]H 

(2) and [( Ph1 1':\n )6 :\11( 'o1 ({'0),;j t 11 J- 2 nystalliz1·s with PF;; as countnions i11 t lw 

trirlinic spar«" group PT with a= I:lll'l.!( 1). h =-= l.'"10'>.0( 1). c = :!jj:l.fl(,..;) prn.,, == 

,..;1.71(1)0 • 3 = Si.'.Ji(2)0
.-, = ll'i.!11(:!)0

• Z = :!. Tlw :\ual't skrl•·ton of 2 rorms a 

trigonal l•ipyramid with t lw plat in um atom in •·•p1atorial posit ion. 

Photolysis or a 111ixt11wor l'h:11':\11\ct. l'h,1':\11('I. ilwl ll'h,l')il't(\.) 1 in thr vi•·lrls 

artrr rhromatographi.- s1·parat ion with ('1( 1 ( '1 1 iEt Oii as ..!1wns t lw .-l11s1t·r 

[(l'h11':\11)6(:\11('lhl't({'O)! (3). It 1·rystallizrs in tlw tridini•· span• ~ro11p l'T with 

a= 21:J!l.:J(·I). Ii= 21~17.I( I). r = :!~1fil.'I( I) pm. r1 oc i'l.71('1)°, _j ,_ lill.llfi(fi)°, •1 = 

fifi.O.'i(.'i) 0 • Z = I. Thr nirlt' gold atc1111s in 3 for:n a fra~lrlt'llt of an irnsallt'dron with 

tlw platin11111 atom in ih n·nt•·r. lilt' for111iltion of tlw plati1111m hon<!f'd ('{)ligand 

i~ rxplairwrl hy participation of Ft Oii in tilt' r1·;11·tion: 

(l'h1l'bl't(\·d1 + 1 l'h,l'.\11\, + ~. l'h,1'.\11('1 I l'llf,,<>JI 

[(1'h 11',\11),;(:\11('J),1't(('()) I !I \1 I "1 l'l'h, f ('JI, f :! 111'1 

[IJ c;. B1·11l.rr and .I. ~; 1 rald1·; .I. ()q~anorrl"t. ('Jwr11. 372 ( l!l~'I) 1:1. 
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LAIC1\U441P 19, Thu. 16 

SYNTHESIS OF ARYL THALLIUM(III) COMPLEnS 

WITH TI-0-P, Tl-S-P OR Tl-P BONDS. 

E I. Ecrniiodcz.b P.G. Jones,c A. Laguoa,a A. Mcodia.b 

t1Deparwme1110 de Q11imica lnc1rgdnica. lnscicu:o de Ciencill de Mt1Cerillfes tk Aragon, 

Uni\·ersidud Je Za"zgc>:a-C.S.l.C.. 50009 Zarago:a (Spain). 

boeparramenco ck Q11imica. L'nfrersid.JJ de La Rioja. 260V! Logrono (Spain). 

C/nscimt far Ancirgani.\che Chmzie der Techr.isdzen Unfrersiciir. Hagenring 30. 3300 

Br,zw1sclzweig. Germany. 

During the la:;t years. aryi Tl( Ill) chemistry has not experienced great 
advances and the review of ll. Kurosawa! 1.21 (including literature until 
1982) compile most of the e"<isting complexes. Thus, the TIR2X L 

complexes. seldom show the presence of both R= aryl group anu 
L=phosphine or phosphine oxide ligand and only eight compounds ue 
reported: Tl(C6F5)2X(OPPh3) (X= Cl,Br,02CC6F5,02CCF3). 
THC6Fs)2XtPPh3) (X= Cl.Br) and Tl<C6F ;H)zX(OPPh3) (X= Cl.Br). 

None of the complexes corresponding to this stoic'iiometry contains 

neutral phosphine bidentated hcands. 

We have studied the formation of aryl Tl(lll) complexes, such us 
TIR2XL. with R= C6Fs. X=Cl.acac and L= OPh2P-CH2-PPh20 or 
SPh2P·CH2-PPh2S. as well as TIR3L derivatives with R=C6F5 and 

L=PPh3. OPPh3, dppm. OdppmO. 

The reaction of Tl(C6F5)2Cl(OdppmO), with Au(acac)PPh3 or with 

Tl(acac) leads to the preparation of Tl(C6F5)(acac)(OdppmO). An X·ray 

crystallographic study has shown that this complex is polymeric with six 

coordinate rallium atoms. 

l!I H. Kurosawa and R. Okawar;i, OrganometaL Chem. Rev. A, 6, 65(1970) 

I:?! JI. Kurosawa, Comprehensive in Org;inomer.1llic Chemistry. Vol. 1-X 
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LAICM2442P 90, Thu. 16 

TRIS(DIPHENYLPHOSPHINO)METHANE OR 
METHANIDE POLlNUCLEAR COMPLEXES OF GOLD, 

CHROMIUM, MOLIBDENUM AND TUNGSTEN. 

E .. I. t'ero3ndez,b M.C. Gimeno,a P.G. Jones,c A. Laguna,a M. 
Laguna,a J.M. Lopez de Luzuriaga,b M.E. Olmos.b 

11Deparrame1110 de Q11imica lnor>:Jnica. lnstiruw de Ciencia de Materiales de Aragon, 

Unii:ersidad iJe Zara>:oza-C.S.l.C., 50009 Zaragoza {Spain). 

hoepartamento de Qllimica. Universidad de La Rioja. 2(J()()/ Logroiio (Spain). 

C/nstitUl /Ur AnorganiJche Chemie cler Technischen Universitiit, Hayenring 30, 3300 

Bra11n.~d1weig, (Germany). 

The reaction of tris(diphenylphosphino)methane with different 
transition metal fragments shows the ability of this ligand in adopting 
different coordination modes. Therefore, it can act as bidentate chelating 
in l<C0)4M(PPh2)2CHPPh2l (M = Cr, Mo, W), bidentate bridging in 
!( Ph2PCll(PPh2AuPPh2hCHPPh2l<Cl04)i or tridentate bridging ligand in 
ICll(PPh2AuPPh2hCH((Cl04)J and l(RAuh(Ph2PhCHJ. 

Some of these complexes can displace weakly coordinated ligands in 
g1)ld affording polinuclear derivatives such as I RAuPPh2C H -
(PPh2AuPPh2>2CllPPh2AuR ((Cl04)i or ((C0)4M(PPh2hCHPPh2AuX) 
(X =Cl. Cllhl. 

The methine proton of the triphosphine can be removed by reaction 
with bases such us I N8u4 l(acac) leading to methanide complexes of the 
types NBu.:I (CO J4M( PPh2hCPPh2AuX I or [ Ph2PC( PPh2Au PPh2hCPPh2 ). 
The latter can be synthesized by reaction of (Ph2PhCH and 
I Au(acacJPPhi 1. 'lllb compound is slowly oxidized by air at the free 
phosphorous atom and 4uickly with 1120 2 to give 
( 0 >PPh20 PPh2Au PPh2):CPPh2( 0 ). 

Single crystal X-ray studies have been carried out for complexes 
(O)PPh2C<PPh2AuPPh2)2CPP~~(0) and NBu4!(C0)4Mo(PPh2hCPPh2-
AuC()F~I. 
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LAICM2443P 91. nu. 16 

THE SYNTHESIS AND CHARACTERIZATION 

OF DI AND TRINUCLEAR PLATINUM COMPLEXES WITH 

DOUBLE ACETYLIDE BRIDGES 

J. Fonnies a). E l;Jlinde b). A. Martin a) and M. T. Moreno b) 

a) DepanamcnlO de Quimica lnorganica. lnstituw de Cicncias de Matoialcs de Arap. UniYcrsit.bcl de 

Zaragoza-C J11sejo Superior de lnvcstigacioncs Cicntificas. 50009 Zaragoza. Spain. b) Universidild de 

La Rioja. 26001 Logroflo. Spain. 

Homolcptic a-bondeq 1e1r.ikis(acc1ylide) complexes (NBU4h(Pt(C-=CR)4J.2H:?() 

(R ='Bu, SiMc3) reacl wi1h (cis-P1tC6F5)2(THF)2l (THF = 1ccrahydrofuran) in a 1: I 
molar ratio to produce binuclear dcriva1ivcs (NBu4)2((C6F5)2Pt(µ­

C=CR)2Pt(C=CR)2J.H:P with bridging C=CR groups (cc. 1). 

R = 'Ru ; R = SiMc1 

cc. I 

Similar treatment of (NBu.i>2(P1(C=CR)4J.nH20 (R =Ph, n = 0; R = 1Bu, 

SiMc3. n = 2) with (cis·Pt(C6Fs)2(THFhl in a I :2 molar ratio affords trinuclcar 

complexes (NB114)2((C6F5)2Pt(µ-C=CR)2Pt(µ-C=CR>2Pt(Cifshl (cc. 2). 

R =Ph; n = o 
R ='Ru. S1Mc1; n = 2 

rr. 2 

The 1rinuclcar compound (R "' Ph) has been charauerized by X-ray 

crys1allography. The: srructurc of rhc: anion shows rwo different doubly acc:tylide 

bridging sysrcms and rcprrsenr rhc firsr example of a rrinuclear pla1inum complex 

where the metal centers arc douhly hridged by ace1ylidc ligands. 
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LAICM1444P '2. Thu. 16 

SYJ\'THESIS OF POL YNUCLEAR Pt, Ag ACETYLIDE 

COMPLEXES 

I. An b). J_ Fumk.'s b1. E. Ulindc al. M I Mon;ooa>. M. Toads b)_ 

a) Uni•-crsid:ld de 1...3 Rioja. 260ll Logrono. Spain. b) 0.:~"1llO de Quimica lnorpnica. losUwlo 

de Cimcias do: ~l:lk.-nalc:s de Ar:ii;tin. l"ni~<-rsiJad dc Zar.igon-Conscjo Superior de ln•cstipcioncs 

Cicntificas. 5<Xl09 Zaragoza. Spain. 

We have recc:ndy repom:d that the: re;K;tion between Q21cis-Pt(Ct,f5)2(C-=CRhl 

and AgCIO.s (ratio I::?) affonis hetc:ronudearcomplexes IPlAg2(Ct,F5)2(C=CRhln (R 

=Ph I. 18u II) which were thougl:t to display a polymeric strueturc (I)_ 

In this comunication we report on the reactions of I and II with phosphines 

1PPh3. PEq) which afford novel hc:xanuclear (Pt2Ag.s(C6Fs>.s<C=CR).sL2l or 

trinuclear (PtAg2tCt>fs>21C=CR>2L2l complc:xc:s depending on the molar ratio Ag:L 

used (si:hc:mc: (). 

ra1i0Ag/L(2:1) I "\ ratioAg/L(l:I) 
nl ~L 

nl 

1/2 n (P1y\g.i!C6F5>.11C=CR>.sL1l ---- n (PtAg2ICt>fsl2(C=CR)2L2l 
r;auo ,\g/L 12: I 1 

Schrmr I 

The structures of IPt1Ag.siCt.f5).s\C=CR>.sL2l and (PtAg2(C6Fs>2<C=CR)2L2l 

have been established by X,ray diffraclion s1udies. The unexpected bonding features of 

the acetylide ligands will be prcsemcd. 

t I 1 Fomies J.. Gl>mcz SaMl ~1. A .. Martinez F., Lalinde: E., Moreno M. T. and Welch 

A. J. New. I Chem .. 1992. 16 . .ixl 
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BEACTIYIIY Of CCIS-pl(C,fshlCOUTHfll TOWARDS METAL­

ALKYNYL COMPLEXES. 

J R Bemicucr<• .• J. Fomies<•>. E. Lalindc<h>. F. Martinez<•>. E.. Urriolabci1ia<•l and A. 

J. Welch<c>_ 

a) Dcpanamcn10 de Quimi"-"3 lnorg:inica. lnstilulo de Cicncias y Ma1crialcs de Arag()n. 

Univcrsidad de Zar.lgoza. C.S.l.C. 50009. Zaragoza. Spain. 

h) Dcpanamcnrodc Quimica. Univcrsidad de La Rioja. 26001. Logmiio. Spain. 

c) Dcpanmcn1 of Chemistry. Univcrsily of F.dinburgh. Edinburgh. EM 93 Jl (UK). 

Following our rccenl worl; on acetylidc con1aining platinum complexes. we have 

reccnlly shown lhal 1he rcacrions between (cis-Pt(Ct,F5)i(THF)2l. containing readily 

displaccable molecules of OCtHg. with bis(a-alkynyl)Complcxcs have yielded homo and 

hclcrobinuclcar doubly acclylide bridged complcxcsO >_ 

As a con!inuation of 1hcsc slu<iies we arc currently interested on developing the 

synlelic potential of (cis-Pi(Ct,f5)2(CO)(THF)J(.l.l and here w:: describe preliminar 

results of 1hc ttactions between 1 and several mclal alkynyl complexes. Thus. tenninal 

organmransi1ion mclal acclylides. LnMC==CR. react with l to give, under alkynilation of 

"Pt(C6Fs)2(C0)". the µ-112 a<:erylidc bridged binuclear zwiuerionic complexes 

((C0)CC6Fs)2Pt- (µ-112C;;;CR)M+Lnl (ec.I) of which lhc phenylace1ylidc complcit 

ICCO)(C6Fs)2Pt(µ-11lC;;;CPh)Pt(C;;;CPh)(PPh3)2l has been characterized by x-ray 

srructural analysis. 

LnMCsCR + l ----((COJ({ef5)2P1-(µ-112CsCR)M+Lnl ec:.I 

LnMC•CR : (Pi<C•CR>2L2J (R ~Ph. lBu. L • PPhJ. PE13>. IP•(C•CR>lldppc>) (R = 1811. S1Me3) and 

All(C.CR><PPhJ>(R • Ph. 1811> 

In con1rast 1 reacts with (tran,-P1•f(C:CPh)(PPh3)~( to afford the u11cxpccted 

vinylidene-bridgcd complex ((CO><Cr.f5)2P1(µ-C=C(tl)l'h)Pl(PP1!3)2l wich has been 

characterized by IR and lfl, 11 P and 1"f :--tMR 'pcciroscopy. A plausible mechanism for 

the formation of this complex will be discussc:d. 

l>J.R. Berenguer, L.R. Falvcllo, J. Fornic!s, E. Lalinde, and M. Tom:h. 

Organomctallics (1993). 12, 6. 
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rot Y'.'\l CLEAR HOMO- OR llETEROMET ALLIC 
PALLADU:M OR PLATISl"l\I PEST AFLUOROPHESl"L 
COMPLEXES CO'.'\T Al'.'\ISG BRIDGISG DIPHENl"LPHOSPHIDO 
LIGASDS. 

E. Alonso". J.M. Casas". LR. Falvell~. J. Fomics ... C. Fonuii~. F. 

Maninez" and AJ. Welch". 

"Depanamento de Quimica lnorganica. lnstituto de Cicncia de 

Matcriaks de Aragon. Universidad de Zaragoza-CSlC. 50009-

Zaragoza 1Spain) 

"Department of Chemistry. University of Edinburgh. Edinburgh 

EH<JJJJ 1U.K.) 

The abilil) of phosphido cPRi-> groups to act as bridging ligands 

and -;tabiliie polynuclear transition metal complexes is well known. 

Morco\er. thi!i. type of ligands arc fleitiblc enough to bridge metal 

centre<; with or without metal-metal bonds. 

Rcccntl) we: have synthesized (N8u4)2((C6Fs>2Pt(µ-PPh2)2M(µ­

Cl)~M(µ-PPh2>2PtlC6fs>~l (M=Pd. PO''' and we describe now the 
synthesis of the tetranuclcar µ-hydroxo compounds 

1NBu.m((C6fsl2Ptlµ-PPh212Mfµ-OHi2Mfµ-PPh2)2Pt(C6fs>2l (M=Pd. Pt) 
a.., well as the reactivity of both µ-Cl or µ-OH complexes. Several bi 

or trinuclear complexe\ with donor-aceptor metal-metal bonds arc 

dc\cribcd. 

The Mructurcs of the reponed complexes have been established on 

the base.., of 19f and .lip NMR spectroscopy. and in some cases by X-

ray diffraction. 

f/J J. Fornies. C. Fonuilo. F. Manine1. R. Navarro and A.J. WclchJ. 

Organon.n Chmr .. ill I 19<JOJ 673. 
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A:\ l"'.\PRECEDE'.\T Pt· Tl CLl-STER WITH A 

(PT2TLI" CORE 

R. Us0n. J. Fomies. M. Tomas. R. Garde and P. J. Alonso 

Dcpanamen10 de Quimica lnorganica. Dcpanamento de Fisica de la 
Ma1eria Conde!lsada. Facultad de Ciencias. lnslituto de Ciencia de 
Materialcs de Aragon.Univenidad de Zaragoza-C.S.LC.. 50009 

Zaragoza. 
XTl{C6fS)2 cX=Cl.Br)havc been used as oxidants t l) with 

elimination of TIX cX=Cl.Br) and fonna1ion of pcntafluorophenyl 
organometallic compounds. 

We now report the result of the reaction between 
(N8u4)2{Pt(C6fs>d and CITICC6fs>2 that gives rise to a organometallic 
anionic compound with a {Pt2TJ}VI core and where no elimination of 
TICI has been detected. 

The X-Ray suucture of this .:ompound has been determinated 
(fig.I) and i;roved to be isocstructural with the Pb(ll) compound 
(N804)2{Pb{Pt(C6fs)4}2}(2). 

The compound is paramagnetic and its EPR shows that the 
unpair electron is dclocalised mainly over the thrt'!e metal center' 
(Pt-Tl-Pt) witch arc almost in line (angle 179'!). Pt-Tl distances of 

2.707( I> A and 2.699(1 > A. 

(I) R. S. Nyholm. P. Royo Ch,m. Comm. 421 (1969). 
{2) R. Us6n. J. Fomies. L. R. Falvcllo. M. A. Us6n. I. Usoo lnorg. 

Ch,m. 1992 31. :\697-3698. 
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LAICl\12449P 96, Thu. 16 

~\:'\THESIS :\'D RE:\CTI\ IT\- <ff :\"0:\1<' 

PL\Tl,l"\I CO\IPl.EXES CO,T:\"I:\<; BIDE'.\T.-\TE 'ITROGE' 
DO'.\OR UG.-\,DS •'-': ORTllOPllE,H.E'.\Dl.-\\11,E. 
1.K-'.\.-\PllTll \"RI DI ,E. 2-.-\\11'\0-4.6-DI \I ETll \I.PY RID" E. 

7-.-\Z.-\l '.\DOl.E 1. 

J.M. Casas. J. Fornies. A. Manin a11J A.J. Ruetla. 

Departamemo tie Quimica /11orgti11in1-/11srimco tlr Ciet1cim tie 

Materiales de .4ragt;,I. l'nii-ersitlatf de Zarago:::c:-C.S.l.C. 

5fJ(){)'J.fi.1rago:::a r Spaitl}. 

St:H:ral platinate I II I 

IN Bu-' II PH C !JF 5 I .>IN - N ll 
I .M -na~hthyridinc( 21. 

compk,es of the ~1oicheime1r:. 

(N-N: orthophenykndiaminet 1 l. 

2-amino-·Lb-dimeth~ lp~ridine1.l 1. 

7-azaindokl-111 and containing hidentate nitrogen donor li~and' 

actin~ as monodentah: ha•e been prepared. 

Tak.in~ into account that in 'uch anionic cmnpk'.\es 1hc mclal ccntcr 

behaves as a Lewis has.:• I 1. the abilit} of tht· ahovc mentioned 

dcri\-ati\·es to act as bidcntalt.: chdatin~ liJ?ands b) usin!? 1hc mc1.1l 

centers and the free N ahlm of tht.: N N ligand ha' e hcen 'ludicd. 

Compk:\t:s such as (NB1qlHCtif5HP11~1-A1a1A!!!HN=-C1CH\1::1!1S1 

(NBu-'llPt;:lµ-naphthy H ~1 ·C<iF5HC<iF5l-'J161. 

IN Bu-'llPt:Agl µ-ofrn11C tif5111l1 71. and IN Bu-'11P1:01-admp:.11C 11f515l1H1 

ha' e been prepared and their '\truc11arc' h;n c b,·en '-"'tahli,h.·d on 

the ha\es of IH and l'>f NMR 'ipt:<·tra or hy X-ray diffraction. 

1I1R. lhon. J. h1rnic... lt1org. Chim. A<la. 1992. I 9X- .'!IKI. I fl:\ and 

rcfrrcnce\ ,·itcd thcrein. 



LAICMMSOP 97. n.. 16 

SYNTHESIS AND REACTIVITY OF DINUCLEAR CP 
CICLOMET ALLATED COMPOUNDS OF Pl(ll). 

J. Fomies. A. Martin, R. Navarro. V. Sicilia and P. Vdlarroya. 
Departamento de Cuimica lnorganica- lnstituto de Ciencia de 
Matenales de Aragon. Universidad de Zaragoza- C.S.l.C.. 50009 
Zaragoza (Espana). 

In the course of our research on organometallic 
intramolecular-coordination compounds of Pd and Pt we have 
studied the ciclometallation of tris-o-tolylphosphine to give 
complexes wich contain the fragment 

- -Using the complex (Pt(P C)(µ-Cl)2)2 (P C = -CH2C5H4P(o-

tolyl)2) as starting material we have prepared intermediate 
species of the stoichiometry (Pt(PC)(S)2}CIO, (S : THF, NCMe). 

Oinuclear compounds such as [Pt(PC)(52C-E))2 ( E : NM92, OEt) 
have also been prepared. These complexes unotn~o oxidation 
reactions with halogens to give mononuclear compounds of Pt(IV), 
in wich the halogen atoms are mutual:)' ·cis". 

Complex [Pt(PC)(S2C-NMe2)}2 reacts with HgX2 (X= Cl. Br, I) 
to give heterotetranuclear complexes [Pt{PC)(S2C-NMe2)HgX2)2 
which contain donor-aceptor Pt-~ Hg bonds unsuported by other 
bridging ligands. 

The structures of the reported complexes have been 
established on the bases of 1H and 31p NMR spectra or by X-ray 
diffraction. 
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PEST Afll"OROPHES\" L PLA Tl SATE cm COMPLEXES 

DISPLA \"ISG PT-H-X H\.DROGES BRIDGISG BO~DS. 

Josi M•ri• Cous. Ju11 Fontiis ••d Al!tcnfo M•Tti11. 
D~panam~n10 d~ Quimica lnorganica-lns1i11110 J~ Ci~ncia d~ 

Material's d' Arag6n. Unfrusidad d' Zarago:a-C.S./.C. 5()()()9 

Zarago:a (Spain). 
Ala. J. Wtltle. 
D~panmLnt of Cl"mis1ry. Uni1;usity of Edinburgh. Edinburgh 

EH9 311 (UK). 

The basicity of the platinum centre on pentafluorophenyl 

platinate complexes has allowed the synthesis of polynuclear 

complexes containing Pt-M (M ::: Ag. Sn. P'a. Hg) dooor-aceptor 

metal-metal ~nds.111 

In this communication we report the synthesis of 
,- -. 

(NBu4Jl(C6fS)3Pt(l-H)J (l-H = 8-methylquinoliiae. 8-hydro1.y-

quinoline. 8-hydro1.yquinaldine. 7 .8-benzoquino!ine} and some of 

them. depending on the L-H ligand. display a Pt-H bridging 

hydrogen interaction. Tlte different aspects wi.:h c:in influence on 

the formation of such Pt-H interaction (3c-4e) are Jiscused. 

The complexes have been char•ctcrizcd by IR. 'II. 13(: and 19f 

nmr spectroscopy and X-ray diffraction studies. The IH nmr 

provides the most valuable information about 1hc presence of the .-. 
Pt-L-H interac1ion :n solution. 

1.- R. Uson and J. fomies. lnorg. Chim. Acla. 1992. 198-200. 

16:; and references given therein. 

338 



LAICMlMOP 99, 11au. 16 

T'&Cu= A POL YrOPAL MOLECULE WITH 3611-C BONDS 

M.-M. Roluaer a• M. 8fmrd a• C. Hftlrid b, t.k c. J.M. Pobld c 

a l.Mlonll>itt de OUmie Qmn~. L"PR 139 du CNRS. 

Univeni~ Louis Pasteur, 4 rue B. Pascal. F.ft7tm Stnbourg. France. 

bcray·Research (France>. 18 ~de Tdsitt. F-i'S017 Paris. France. 

c~rtament de Quimica. Universitat Rovira i Virgili. 

Pla(a Imperial Tarraco, 1. 43005 Tarragona. Spain. 

The mstence of a new class tlf stable dusters has just bttn postulated from the 

nceptional abundance of the ionic species MgC12 + (~f= Ti.Vl in the distribution of meul­

carbon dustim obtained from rnctions of the meta! wilh hydrocarbons. It has been proposed 

that the prominenC'e of the MsC12 duster arises due to its presena as a neutral species. The 

unusual stability of MsC12 is taken u a strong argument in favor of the caget;Jce structure ot 

the pentagonal dodecahedron with Th symmetry proposed by Guo et al 111. which is 

reminiscent of another cage structure with exceptional stability, the famous 

bucbninslerfullerene. ~ 

Although ~s lheotttial studies wen focused OI' the Th symmetry with 24 Ti-C 

bonds, the relaxation of the symmetry constraints Inds to a remarkably stabiliuuon of the 

system. Molecular orbital calculations show that ~ local minima can be characterized in 

the potential energy hypersurface of TisC12• corresponding to topologically distinct 

conformations. An structum display 36 n-e bonds. but they differ each from anothtt by the 

symmetry point group which they belong' Td. ~(two times). D2d. Czv. o2 and~- In the 

Td structure. the 36 Ti-C bonds have been characterized by the existence of bond cntial points 

in the electron density distribution. 

11 I B.C Guo. K.r. Kerns. A.W. Castleman Jr .. ~ce 1992. 255. 1411 
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LAICM2143P 100, nu.16 
SIXGLE-?OT S'iSTHESIS OF THE CARS'iSE CO'.'fi'LE:<E:'> 

~- _R.,X( CC!:i~R) (dpp.-)~~)F._ o: : C or F) A..'>0 lr!EIR OEPROTO~AT!OS - ,_ .. 
si'.':1:i.i S.P.R. Al::-.ei<la .:m<l Am.~n:fo J.L ?.>C!lbcir<.> 

l'entr.J :.!.t. .. '.'t;i''.'!:i~a ~:scr-ucur.il. Crn:nplex0 I, In:;citutv Superior 

1.~.-ni. •'. .\\'. Ro1:is.-u Pais. 1096 Lisbon C<.>dcx, Portugal 

T.~" ruutcs tu c.irbyne complexes ~omrnorly involve difficult stepwise 

s::ntheses. f.awe,·.,r, we have found that tile carbyne coll'pounds ~-

- ReX(oCCH~R)(..!p;>d! .. SF
4

. (XaCl or F, dppe: PhlCtt2CH/Ph2 ) can be 

·:'m·«ni.-nt!1: ,,btained, in a single-rot synthesis, upon tr.,at!!lent of the 

.:inirro.~.:n ,..,:::plex ~-.Rec1n;2 }(d:>pe) 2 ~ wi::h the appropriate 

:-ati<:yn.,, HCCR, 3nd SH, _BF,~ (in the presence of Tl)F4), for X F) .. " 
l.,q. I tor X •Cl). 

T:l.: rca.:ti.m pro~""ds through L,2- hydro~en shift at the alkyne 

:·.,;i.v..-.,..! by .:-protunation ui the derived vinylidene species (and, in 

~:1e L1:tcr i.:-as~. with ,·hloride abstractL.Jn, by Tl+. and its 

rc.:-71 l .t~~:-:cnt ~y fl t11..> r ~de) . 

HC CR + '.l:H r 8" : . 41- . 4 ... 

(I) 

:-":~~ .. ·.ir.,yn .. · 1·s ... ? :"· :<~s un1.ft! r,.~,, ..:-,~~·orotonat ion by base, ~Bu 4 ~( 01!, to 

.1: :.ir:! t~1.- «<>rr•·'i'''ndin;, vinyliJ.,ne c·ompounds ~-~R.-X(~C•Cl!R) 

\.:;i;i<'I l • 

:~·w spcctr.iscopi~ properties of these co:npl.•xes wi 11 be presented and 

discuss~d. 

l:;is work h.1s been p.1rci.~lly ~uppnrted by .f);!CT and !Sr:L. 
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SOL-GEL GLASSES AND THIN FILMS 

Rui M. Almeida 

Centro de Fisica Molecular I INESC, Institute superior 

Tecnico, Av. Rovisco Pais, 1000 Lisboa, PORTUGAL 

The sol-gel process has become one of the most important 

methods to synthesize high purity glasses and thin films 

for special applications, for example in the area of optics 
and optoelectronics. The preparation of such inorganic 

materials is described in detail in the case of silica 

based systems, with particular emphasis on the study of the 
kinetics of evolution of the alkoxide precursor of Si02 
(tetraethyl orthosilicate) to silica gel by IR and Raman 

spectroscopies. 
Some properties of silica and silica-titania bulk gels arc 

reviewed, s•1ch as their IR transmission and reflection and 

their BET surface area and porosity. 
by The fabrication of thin films 

silica-based sols on glass or single 
substrate5 is also considered in detail, 

evolution towards the dense glassy state 

heat treatments. Several properties of 

spin-coating of 

crystal silicon 

including their 
by appropriate 

the films arc 

studied, namely their thickness, refractive index, IR 

spectra and BET surface area and porosity (with the use of 
krypton). Finally, the doping of such films with rare earth 

elements such as Nd for active optical applications is 

described and recent data are presented for optical 

absorption, fluorescence and emmission lifetimes. 

References 
- R.M. Almeida and C.G. Pantano, J. Appl. Phys. (1990) 68, 

4225. 
- M.C. Matos, L.M. Ilharco and R.M. Almeida, J. Non-

-Crystalline Solids (1992) 147&148, 232. 
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LAICMJ49SS 

Solid State Chemistrv of Cenmic '.\laterials: 

the Role of Phase Diagrams 

A.R West 

Cniversity of Aberdeen. Department of Chemistry. 

'.\leston Walk. Aberdeen AB9 2L'E. Scotland 

C, Mon. 13 

Phase diagrams are essential as a insis for understanding the relationships 

between stoichiometry. structure and properties ..Jfinorganic materials. especially 

complex materials which have variable composition. In materials based on solid­

soiutior. phases. it is necessary to have infonnation on solid-solution mechanisms in 

order to understand rhe detailed crystallography and properties of the phases This is 

because in many cases. properties vary dramatically V1oith solid-solution composition 

.\n overview is given of solid-solution equilibria. structures and propenies for six 

ceramic systems lithium ion conducting solid electrolytes based on Li-1Si0-1 solid 

solutions. :"a· ion-conducting p-aluminas and the effect of Li/~ lg additions. lanthanum 

zirconium tantalate ceramics. doped lithium niobate and lit1'!-:.m tantalate ferroelectrics. 

bismuth cuprate superconductors and silicon aluminium oxynitride (SIALON) 

engineering ceramics As well as pro~·iding fundamental data on the stoichiometry 

and stability of the phases concerned. it is shown how. in each case. valuable clues 

resarding the likely crystallography of the solid solutions can be obtained. 
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HIGH NUCLEAKITY SPIN CLUSTERS: A NEW DIMENSION IN 
MOLECULAR MAGNETISM 

Dante Gatteschi 

Departmenl of Chemistry, University of Florence, Florence, Italy 

In the last years there has been a large number of reports on the structure of large spin 
clusters, comprising 8-19 coupled spins. these compounds are very important steps 
tr wards the synthesis of nanoscale magnetic materials, wich are of interest for 
different that nanoscale magnetic 111aterials show unusual effects, like large magneto­
caloric effect, giant magneto-resistance, macroscopic quantum tunneling, and also can 
he used as modds of biomineralization of iron-oxide type materials, like magnetite and 
ferritin. These materials are zero dimensional, because they comprise a finite number 
of spins, but they already show some properties wh:::h resemble those of bulk 
materials. Therefore they can be considered as a new dimension in magnetism. 

Molecular chemistry is providing many examples of large spin clusters, and in this 
communication I want to report the results which we have recently obtained in 
Florence, in the synthesis and in the investigation of the magnetic properties of large 
spin clusters. 

A useful classification of these materials may be made according to the nature of the 
metal ions forming the clusters. oxovanadium clusters have been synthesized by A. 
Muller in Bielefeld. Clusters comprising up to 18 oxovanadium(lV) have been reported 
and their magnetic properties quantitatively interpreted using a model ecploiting 
irreducible tensor operator techniques in order to reduce the dimension of the matrices 
to be diagonalized. The small spins on each centre (S = 112) make it difficult to 
observe bulk like behaviour in these materials. However it is possible to partially 
oxidize the compounds to yield clusters comprising both oxovanadium(IV) and (V). 
In these case intersting effects associated with spin delocalization (in nuce the 
behaviour of magnetic conductors?) are observed. 

Manganese clusters provide a large variability of spins, because at least there magnetic 
oxidation states are available (manganese(ll), S = 5/2, manganese(llI), S = 2, and 
manganese(IV), S = 3/2). In this class of compounds we investigated the magnetic 
properties of a Mn 12 cluster which at low temperature behaves like a superparamagnet. 
This is a unique property, which might open lhe way to information storage at the 
molecular level. 

Iron(III) clusters as large as Fe19 have been reported, and a systematic approach to 
larger and larger clusters is providing a key for understanding in detail the magnetic 
properties of these materials which can be considered as models of fcrritin. 
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FROM BIOINORGANIC CHEMISTRY TO ATOMIC BIOLOGY. 

RF.SEARCHS RF.SULTS FROM mE COFFE FIELD 

M.A. Oujjano 

Centro Internacional de Fisica, Apcdo 49490, Bogot4, Colombia. 
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DESIGN OF NEW OPfO-MICROELECTRONIC DEVICES: Ul-V 

SEMICONDUCTOR HETEROSTRUCTURES 

R. Garcia Roias 

Departamento de Quimica Inorpnica, Univcrsidad de adiz, 11501 Puerto Real, 

Spain. 
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APPLICATIONS OF NEUTRON POWDER DIFFRACTION IN 

SOLID STATE CHEMISTRY 

L Panncticr 
lnsti1111 Law-Langel'in, 156X - 38042 Grrnoble. Frona. 

The use of neutron powder diffraction techniques in Solid Chemistry have long been 
hampered by the poor resolution of neutron diffractometers and by the low flux of 

neutron sources. The former point means that the structural details that could be 

retrieved from a diffraction pattern were of limited accuracy whereas the latter implies 

that long data collection times (often of the order of a day or so) were required. This 

situation has changed progressively over the last two decades: d..-velopment of high 

flux sources such as the ILL reactor in France or the spallation source at ISIS (U.K.) 

and improvement of instruments (in panicular of monochromators and detectors) heve 

allowed to optiraiz.e neutron powder diffractometers on thcrec aspects: angular 

resolution, ''olumc resolution and time resolution. 

The anplar resolution of modem diffractometers, now of the order of Wd = HtJ 

or better, allows not only the accurate refincmnct but also the oh initio structure 

determination of complex crystalline structures powder data only. It also enables the 

invcstiption of the microstructure (size and strain anisotropy for instance) from the 

analysis of diffraction line profiles. 

The high flux or modem neutron sources and the low absoption of neutrons by most 

clement allows to probe small volumes of mater (of the order of a few mmJ) inside 

bulk metarials and, for instance, to study local variations of strain of texture. 

Tune resolution has become possible with the advent of large and efficient position 

sensitive detectors (PDS) that enable to mcsure simultaneously large fraction or the 

reciprocal space of a powder sample in a few minutes or even less. Although this 

temporal resolulion is far less spectacular than can be achieved by using synchrotron 

X-ray radiation, it is quite compatible with the characteristic times of many physical 

and/or chcmi<.al transformations in the solid state and opens the way to the 

investigation of the mechanism and kinetics of these transformations. 

Al these instrumental impro'<cments together with the developments of new efficient 

techniques of data analysis (such as multiphase Rictveld and pattern-matching profile 

refinement) have led to a revial of powder diffraction that is nowadays and essential 

tool for non·dest~live investigation of the structural and microstructural aspects of 

crystalline ma1erial~. These recent development,; in neutron powder diffraction will be 

illustrated by several examples in the field of Solid State and Materials Chemistry. 

346 



LAICM3411GS C, Tut. 14 

PHASE FORMATION AND CURRENT TRANSPORT IN HIGH 
TcSUPERC0NDUCTORS 

R_ Fluliger. DPMC. Uni,-crsi1c de Genhe. 1211 Gcneve .i. Swi1zerland 

The mc1allurgical and currenl carrying capaci1ies of mosl promising high Tc 
superconducling ma1erials for industrial applicalions. e.g. 8i(2212). 8i(2223) and 
Tl( 122~ ). are t.ricfly re\iewed_ A particular ancnlion is gi,·en lo lhe compound 
Bi( 2223 ). for which 1hc fabrica1ion procedures of lapes in \iew of applica1ions a• 
77K arc mosl ad,·aaced. The full charac1eriza1ion of Ag.'Bi('.!223) I~ \\llh 
critical current dcnsi1ics up to 33.000 .-\/cm~ a1 77K and OT is discussed. 
comprising the impurity carbon conlent. 1he grain morpholll!,.'Y and the 
homogeneity of the Bil 2223) grains. Data on the ternpc!raturc and field 
depen.-lence of j.::· measured between 4.2 and I IOK in magnetic fields up tc 15T 
arc presented 

A study of the formation mechanism at 840°C by DTA. DTG and X ray 
diffr3ctomc~· reveals the reaction sequence Bi( 2212) 1etragonal -+ 
Bi-Pb(2212) onhorhombic -+ Bi(2223). For tapes with lower jc values. i.e. < 

I0.000 A/cm2 at 77K. OT. characteristic kinks of jc(l) al ..,80 K reflect the 
presence of local inhomogeneities due to unreac1ed Bi(2212) ponions. The 
angular dependence jc( U, is inflcnccd by the orientation of the Bi( 2223) grains 
and can be described by rocking angles which arc always around 10°. 
The observed linear dependence of i(T) cannot be described by a SIS beha\ior, 
the current transport in c axis direction can thus nut be explained by the wbrick 
wallw model. Based on SEM observations showing frequently small angle c axis 
grain boundaries, a new model is proposed attributing the c axis current transpon 
in a Bi(2223) tape to a wsmall angle networkw structure_ 

Actually. the highest jc value for short tapes obtained by pressing stCJrS is 
66'000 A/cm2. which is much higher than for long tapes<:-- 100 m). obtained by 

cold rolling processes. - 12'000 Alcm2. New developments at the DPMC 
comprising hot rolling and other advanced deve:opments yield improved values. 
reaching 20'000 A/cm2 at 771'-. The future perspectives for the application of 
HTS(' tapes are hrielly revic~ed 
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DESIGll AllD SYWTllESIS OF llE1f IllORGAllIC SOLIDS: 

APPLICATI09S TO THE TAILOltillG OF SPECIFIC PROPDTIES 

~ L. Carbonic 

lllFIQC, Depto. de Fisicoquiaica, Fae. de Ciencias Qui•icas, 

uniYersidad hcional de C6rdoN. C.C. 61, 5016 C6rdob&, 

ArC)el\t.in&. 

With the discovery of high Tc superconductors, the interest 

for the design of new materials grew considerably 
contributing not only to the area of superconductors but 

also to other areas such as magnetism, catalysis and 

electrocatalysis. 
J.B. Goodenough [l) uses the term •molecular engineering of 

oxides• to describe the whole process for designing new 

metallir. oxides and emph<lsizes the importance of building 

bridges between the engineers and ma~erials scientists, 

where the role of the latter involves the design of new 

materials having particular properties. Among the inorganic 

solids, the transition metal oxides may be the most 

interesting family of solids due to their great variety of 

structures and properties. 

Among the metallic oxides, the complex oxides have one of 

~he largest probabilities for the ~uccessful tailoring of 

specific properties due to the wide variety of cations 
combinations that can be made. 

In the present work is described the whole process of the 
de6ign and synthesis of new inorganic solids, using solid 

solutions of perovskite type oxides as model systems to 

tailor ~lectrical. magnetic and catalytic properties. 

[l) J.B. Goodenough, MRS Bulletin. May 1990, p.23. 
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CUSUL CBEMISTRY DI THE llDl£TIES FACTS, FEATURES i PROSPEC'fIVES 

C..tion coordinations 

chea:is:r:; :f ---·- ::::-;:::-~.:::. Bond valence calculations :"::"::-.· .. ·; 

svi::.::r.::-.:; :: ::.~.e s-::1::~. =~- ·.:-.-::cationic envir:mment of anions, ::-.:e 
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LAICMJ17~ C, Tue. 14 

GLASSES AND GLASS-CERAMICS CONSIDERED AS BIOl\IA TERIALS. 

J.Ma.RINCON. 

lnstituto de Ceramica y Vidrio, CSIC, Arganda del Rey, Madrid. 

Both types of the very known materials. such as glasses and glass­

ceramics, have shown recently they can be very useful as biomaterials for bone 

implants. Recent an increasing investigations, all from the Hench (I) and Kolrubo 

(2) first experiments are demonstrating the possibilities to design fluorapatite 

glasses and glass-ceramics which promising applications. 

It is possible to obtain conventional glasses with phosphate surface layers 

or, what is better for mechanical properties, original rhosphate glasses which can 

be crystallized homogeneously to produce glass-ceramics with composition. 

microstructure and properties si:nilar to bones. Otherwise, it has been demonstrate 

also the capabilities of the flass-ceramics processing for obtaining bioglass­

ceramics containing several crystalline phases such as fluorapatite/wollastonite and 

composites glass-ceramics with improved mechanical properties with respect the 

more conventional hydroxiapatite ceramics. 

Therefore, compositional systems, chemical compositions, several ways 

of processing, properties and microstructures for this new type of biomaterials are 

reviewed and discussed. Initial own research from the Glass-Ceramics Research 

Group at the Glass and Ceramic lnstitu~ (CSIC), Spain, is also included (3). 

REFERENCES 

1.- L.L.HENCH, Science 208 (1980) 826. 

2.- T.KOKUBO. Biomaterials 12 (1991) 1487. 

3.- I.Ma.RINCON and P.CALLF.JAS, in BioCeramics and Human Body. 

F..d.Pruf. A.Ravaglioli and Krajewski, Elsevier Applied Science c:d., 244-249, 

Amsterdam. 1992. 
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SCIENCE. TECHNOLOGY AND APPLICATIONS OF 

BIOCF.RAMICS: ST A TE OF TIIE ART AND FlJTl1RE PERSPECTIVES 

Anklnio Jtm&ljo!i 

IRTEC-cNR, Faenza, llaly 

Biomarerials, arc assuming a precise stnrqic value either in term of market 

development peispectives. or of national benefits due IO the synergy bct,.-ccn 
technological industtial rcseardl and medical research. 

Today, skderaJ implants in general and joint cndoproslhcses in pa:ticular can be 

manufactured in compact or porous form from thn:c classes of mechanically and 

chemically different marerials: (I) metals and alloys. (2) polymers. (3) inert and 

bioactive ceramics. 

Metals and polymers were the inataWs most used for skeletal implatns. The grca1es1 

problems cncounlercd were first the mechanical durability and 5CCOOdly the corrosion 

of these metals and their alloys and the degradation of polymers in the biological 

cnvironmcn1. This would result in 101tic reactions to the constituents released from an 

implant. 

Particularly of great interest arc bioccramics fo which only some have the rcqu'.rcd 

mechanical strength but all have a very good surface behaviour. 

This means not only CJtccllcnt tribological properties for articulating surfaces. but also 
specific surface characteristics which favour the fiution of implants kl bone and 

tissue. 

If the mochanical propcnies do llO( allow heavy load bearing. incn and i>ioactive 

ceramicas can be used as coatings, for Cll. metal implar.ls IO provide fixation 10 bone. 

Nobody, today, could be sure IO know the suitable materials for the diffcrL-nl prothesic 

substitutions. 

Thanks ,,, the materials science and 10 the physico-chemical bioprocesses, witli a 

specific interdisciplinary approach. asking a contemporary con1ribu1ion by materi~lists. 

technologists, biologists and surgeons. ii is possible 10 obtain lile righ1 knowledges 

since the bioccramics arc mechanically suitable and biocompa1ible. 

The lecture will treat such biomaterials from the scientific. technological and industrial 

point of \tew, with some interesting penpcctives panicularly for the ceramic field in 

a specific research among the scientis1s of the materials and of 1he medicine. 
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Molecular Desiin of Ad,·anced Ceramics 

J. Livage 
Chimie de la Mati~re Cl~rtden~e 

Universite Paris VI.~ place Jussieu - 7:'252 Pari-. - France 

The hydrolysis and condensation oi metal alkoxiJc.; MtORJz allows the 
fonnation of advanced ceramics from solutions under mild conditions. The 
molecular design of alkoxide precursllr.. provide, a chemical conrrol over the 
formation of condensed phases so thal tailor made materials can be obtained. 
This can be conveniently performed via 1he chemical modification of 
alkoxides by complexing species XOH such a-. carbm;~ la1es or 13-dikeiones. 
Chemically conrrolled conJen,alion can ~ p..·rf.inm:J \\ i1h l\Hl chemical 
parameters; 1he hydrolysis ralio h=IH~Oi/i\li aad the complexalion ratio 
x=(XOH)/IM). Hydrolysis provides M-OH gn1up' \\hich iarnr lhe formation 
of more condensed speces. Complexallon kaJ, 1;1 \t-OX group-. which cannot 
be easily hydrolyzed preventing cllnden-.a1ion. \tolccul;1r dusters. chzin 
polymers or CC11loidal panicles can ~ oh1aineJ 111'1ead of precipita{es. 
Homogeneous muhi-componem ma1eri;il, c;m ~ oh(;1inl."d al l1lw 1empera1ure 
by mixing precursors al a molecular kwl ;md aea1in;: \1-0-\1' honds m lhe 
solution. Moreover organic 'recie-. can he .:mh..·Jde.t ,,r I."\ en chemically 
bound to the oxide network leading to th.: form.11i11n 11f h~hrid .. organic­
inorganic" material~. This open' a ne'-' fil•IJ f1•r nu1,·ri.1! -~·1°:1~c·: in which 
organic and inorganic components are intimai...·i~ 1111:\l."d. 

This paper addresses 1he sol-gel chemi,tr~ 1•f 1r;111 .. i1ion mc1al 
alkoxides. Discussion will he mainl) forn,,,c:d 1111 thl· iorma1ion oi 
heterometallic oxides and hyhrid org;rnic-innr~;inic ne:\\llfb in 1he .. olutiC1n 
via inorganic polymeri1ation reaction'. 
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RIOMA ITRIAI.~ FOR HARD TISStrE Sl TRSTITl ITION 

J _A_ Planell 
lkpan!lkntu tk Cicll\:ia tk "" \ta1criak-. c: lngc:nicria Mc:tahirgica. lfnivcnidad 
Pulit(cnica Jt: Cataluiia. llia~,11!;11 M7. 080'.!R · B;m:dona_ 

ABSTRACT 

During the la\t thirty yc:ar. an iocrease al a wry fa_'it rate in the use of diftC:rem Lind of 
prost~ and implant\ \U\lltituti\·e of hard tissues ir. dental. orthopaedic and 
traumatulogical clinical applicauons ha.' hc:c:n taking place. At present there is a great 
varid)· of hiomaterial" which may he used in such aprlication.'i. which includo metals 
and alloy\. ceramics and gla.._o;c._ polymer... and composites. It is usually accepted that 
lhc: main requirement that such materials must fulfil is tu he hiocompatihle. However. 
hiocompatihility i' difficult to Jetinc: and depend" on a large numhc:r of parameters. 
which ioclude the chemical composition. the ..urfacc composition and milT1'1SUUCture. 
the (Oml!>ion or Jegradation rc:si~nce of the material. it'i resistance to wear. it'i 
mechanical prop:rtic:s. including fra1.1Ure and fatigue hc:haviour. all of which are related 
to ii\ mirnJSUUCture. All thoe material features will plz}' a role on it\ ahility to allow 
cell and tissue growth in. on or around 1t and to lTeate a long la,.ting stahle and 
functional interface_ 

The he\1 interface ex(lel1ed hetween the hiomaterial and the tis.\ue should provide some 
kind of chemical link in onkr to achieve a s1ahle fixation during the life in service of 
the implant. An alternative i' that the material should he as inert a.\ p>si•ihlc_ A second 
alternative wocld he that the material degrades and transforms into healthy new tissue. 

Metal\ and alloys arc required to he mert and those which comhine good currmiun. 
wear and fatigue resi,.tance are the hest candidates. Amongst 1.:eramics and glasses and 
polymcf\ and composites. it is possible to find sp:cifo: materials which behave 
according to e31:h o~ of lht" different alterr.atives outlined. The elahoration of new 
material,. ahle lo adjust to any one of the different alternatives. and showing a good 
compromise amongst the different factors which affect hiocompatihility. is being 
requested hoth hy indu\11) and hy ...:ience. Composite\. or even mixtures. of the 
ceramic-ceramic and ceramic-polymer typc:s and coatirgs and moJilied \urfaces seem 
to \how the greatest potential for development in the next future_ 
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SYNTHESIS, CRYSTAL GROWTH AND CHARACTERIZATION OF 
SUPERCONDUCTING COMPOUNDS AT THE ARGENTINE ATOMIC ENERGY 
COMMISSION LABORATORIES. 

Ana Gabriela Leyva 
Divisi6n Fisica del S6lido. Dpto. de Fisica. 
Comisi6n Nacional de Energia At6mica. 
Av.del Libertador 8250. Buenos Aires (1429). Argentina 

A review of the activities involving synthesis, single 
crystal growth and characterization of high Tc superconductor 
oxides, at the Argentine Atomic Energy Commission (CNEAj 
Labs., will be summarized. 
In this area several studies have been performed in order to 
understand the mechanisms involved in the HTc superconducting 
phase transition. 
We considered that due to the important rol played by the cu-
0 planes and chains , one of the most promising ways to 
contribute to the understanding of the subject was to 
introduce chemical substitutions in the oxygen sublattices. 
In order to correlate electrical transport properties, 
granularity and changes in the number of carriers in 
La2_,Sr,cuo~ compounds, introduction of Cl for oxygen was 
carried out through chlorinated precursors like LaOCl or 
Sr2Cu02Cl 2• The effects in resistivity of systematic 
variations of Cl and Sr contents allowed us to determine the 
roles played by Cl on the electrical transport properties. 
In the BiSrCaCuO system a new method of synthesis was 
developed using double oxides as precursors. The 2212 
superconductor was obtained as a monophase, confirmed by x­
ray powder diffraction ar.alysis. The reaction path was 
discussed. These samples showed higher purity, higher 
conductivity and higher critical currents than those prepared 
from simple oxides following the same processes. 
In order to avoid contamination problems, chemical 
inhomogeneities and the appearance of secondary non­
superconductor phases, another alternative method of 
synthesis was used for the YBa 2Cu 10 7 system; through the use 
of metallic alcoxides as precursors we are looking for the 
obtention of more homogeneous bulk superconductors and thin 
superconductors films by the seal-gel technique. 
Considerable effort was also devoted to single crystal 
growth, since the availability of single crystals is the 
basis of reproducible studies of these anisotropic compounds. 
La1_,sr,cuo" YBa 2Cu,07 and Bi1Sr1CaCu20 single crystals of high 
crystalline quality were grown by different methods: 
flux melt for LaSrCuO and YBbCuO system; directional 
solid it ication for BiSrcacuo 6 J< and 801< system. 
Characterization by X-Ray diffraction, optical and scanning 
electronic microscopy, decoration techniques, chemical 
analysis and electrical and magnetic measurements, were 
performed to assess the crystalline quality reldted to the 
physical properties of single cry~tal samples. 
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DETERlfillM'IOll OF POLYHERIC SULFUR STABILITY BY DSC 

J.M. Jimenez-Mateos, M. del Mazo, c. Rial & F. Temprano 

Centro de Investigacion REPSOL, Madrid 

Characterization of insoluble sulfur is based mainly in 

the determination of two parameters: phase-composition and 

stabilitity versus temperature. The aim of the present work 

is to describe a new method to determine sulfur stability, 

which would be suitabie for plant control. This is in order 

to obtain readily and with enough precision some information 

comparable to that yielded by the laborious traditional 

method, involving extraction with cs!. Differential Scanning 

Calorimetry (DSC) has already been applied to characteriza­

tion of sulfur [1,2). ?or this work, DSC experiments have 

been performed on insoluble sulfur samples with different 

stabilities versus temperature. The thermograms obtained in 

the temperature range 303-473 K show two characteristic 

effects: a) a complex effect in which at least two processes 

are involved (a strong endothermic due to the melting of the 

polymer inmediately followed by an exothermic reve~sion of 

the melt to S, molecules); and, b) an endothermic effect (due 

to polymerization of the liquid). Partial integrations of the 

thermograms yield parameters which are reasonably correlated 

(r = 0.98) to the corresponding stability values, determined 

by the traditional method. Then, a calibrat. .. on pattern can be 

represented. In a very simple way, just refer ing to that 

pattern the information extracted from a DSC experiment of a 

sample whose stability is unknown, its corresponding stabi­

lity value is obtained, being the result accurate enough for 

the purposes in plant control. The resul~s of the application 

of this method will be presented. Its reproducibility and 

precision will also be discussed. 

REFERENCES: 

1. B.R. currel & A.J. Williams; Thermochim.Acta 9 (1974) 255. 

2. R. Steudel, S. Passlack & G. Holdt; Z.anorg.allg.Chem. 

(1984) 517. 
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Surface characterization and hydrogenation properties of se­

,·eral potassium-doped nickel I a -alumina catalysts. 

F. '.\kJina. P. Salagre. Lf-. Sueira,. 

npr de· (!uinm a. r u1·uf1,u ,/,· Qairm• d d:· /d1Icll:11nu. 1·111\c'f.\I((/(1k Rand· 1nu. rt fnI{'c'rJtli larr,111 1, 

I 43P05rlrfd!.:(lllcl1.~f'tl1'11 f1d. ,y,-:--.:~~~5-1 L'tt 23..S:!. Fat. ,9, ...... ~-133/9 

J .L.G. Fierro 

Abstract 
Studie' oi the ..:hem ii: al preparation. a..: ti\ at inn energie' ,,f n:du.:tinn. T cmperamre 

Programmed Rcdui:tinn. X-ray diifrai:tion. X-ray Phntndc~·1ron Sp.:..:tra and i:atalyti..: 

activitie' for the hydrogenation oi l.li-he.xancdinitrik oi pntJ"1unHlnr-ed nid.d I u -

alumina cata!y,is were carried out. The catalytii: reaction \\a' performed in a .:nmi­

nuou' process ••I I atm pressure. 4-B K. and in the ab,ence oi amm,1nia . .-\<.:tiv;11inn 

encr~ies ni redu..:tion for the puta.'isium-doped non-stoichiometri.: '.\iO/u ·alumina prt'­

cursors were higher than those obtained for the pota,,ium-iree '.\10/ u -alumina and 

for the un,upponed non-\tnil·hiomemc SiO. TPR results show an inhit>iting dfl=ct ni 

the t'OiO reduction by a-alumina and potassium (I(. XRD mea,urcm.:nh 'him th.: 

presence of u-alumina. SiO and Si phases. the latter t>eing pre,.:nt in lar:;er q11anri11.:, 

at higher red1u:tion temperatures and lower potas\ium contenh. XRD 'pn·ir;1 aho 

show fairly .:on,tant nid.-1 particle sile' along all otaly.\h te,1ed. XI'S rL·,ulh con­

finn the inhihiting effect of pota\sium upon the rc:ducihility oi '.\iO { 21. The XI'S in· 

1cnsity ratios oi 'urfacc Ni/NiO match lhe BET area ra1ios :\i/:\iO oi 1he 'am.: 'am­

plcs. Conversions of the ca1aly7.ccl rcacrion\ denea'e wilh in..:rea,ing po!a"ium •·on­

tents of the ca1al)sl' hecause of poisoning of the latter v.i1h a Thorpe cydin)! forma­

tion of an enaminc at high ha,ic K20 rnntent\. Selcctivi1ies toward 6-aminohcxaneni-

trile ( whid1 may reach 100'.( value' ;11 X5'( ,·onver'iinn. th.:rehy 'hm\ in!,! tn t>e oi po­

tential in1cre't for the manufacture of nylon-lili) incrca'e with ro1a"ium (.'on1c111 oi ilw 

ca!aly,ts. Th•· le.'·' M~k(.'live catalyw• aho yield I /1-diaminohexane a111I ;11acydohcpta­

ne. The lack of .11horl'>ed organic' and oligm11cri1ation r.:Jclimh i., oh,.:ned. 

References 
1. M. lloualla. 1:. Dclannay. I. \fahuura and B. Dclmon . .f.C/11111 .\111·. l-c1r111/11r Tr11111. 

I. 1<1. 2 I 2X < J lJXO). 

2. F Medina. I'. Salai:rc. J.l .Ji Fi1·rro and J.I'.. Sueir;1s. Apl'I ( ·,1111/ .. 1>2. 1.11 'I 1>1>2 l. 
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CRYSTAL FIELD EFFECTS ON THE MAGNl:TIC SUSCEPTIBILITY OF RARE 

EARTH (Pr. Nd) MIXED OXIDES. 

C. Cascales.' P. Porcher2
• I. Rasines'. R. Saez-Puche3

. 

'lnstituto de Ciencfa de Materiales de Madrid. CSIC, Serrano 113. E-28006 

Madrid, Spain; 2Laboratoire de Chimie Metallurgique et Spectroscopie des 

Terres Rares, UPR 209 CNRS, 1, pl. A. Briand, F-92195 Meudon, France; 
3Dpto. Quimica lnorganica, Facultad de Ciencias Ouimicas UCM, E-28040 

Madrid, Spain. 

A comparison between the experimental and calculated magnetic susceptibility 

of Pr3
• and Nd3

• compounds in a wide group of materials. scheelite-type 

Na5RE(Moo.1 •• S.G. 141/a (No 88). cubic RE3Sb~017 • S.G. 143m (No 2171. 

monoclinic RE 2Te.0 11 • S.G. C2/c (No 15) and hexagonal RE1W011C1]. S.G. 

P63/m (No 176). is presented. 

Structural studies have shown that, in all cases. the rare earth occupies one 

single crystallographic position, whose point symmetries ares •• s •• C, and c .. 
for Na5RE(Moo.1 •• RE3Sb50 12• RE 2Te,0 11 and RE 3W011Cl3 , respectively. 

The magnetic susceptibilities have been measured in the temperature range 

4,2 - 500 K. In every case. an expression of the wavefunction associated to 

each energy level in the corresponding 4f2 and 4t3 configurations. previously 

obtained from crystal field analysis of the experimental spectroscopic data on 

pure and doped materials, was used in the simulation of the magnetic 

susceptibilities and its evolution vs. temperature. 

Satisfactory correlations, especially in Nd-compounds, were obtained between 

the experimental and calculated magnetic susceptibilities when the 

approximate o,d (near s.1 and c,. and/or c. :close c,, potentials were 

considerP.d. The observed deviation from Curie-Weiss behaviour at low 

temperature reflects the splitting of ttie ground state associated with these 

cations under the influence cf the crystal field. 
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SIMPLE AND MULTICOMPONENT IRON OXIDES 
GENERATION BY THE PYROSOL MElllOD. 

M. Vallet-Regi1. M.V. Cabanas1 and J.M. Gonzalez-Cal>et2. 

1 Dpro. Quimica lnon~anica y Bioinorganica. Facuhad de Farmacia. 

Univ. Complutense. 28040-Madrid. Spain. 

2 Dpro. Quimica lnorganica. Facuhad de Quimicas. Univ. Complutense. 

28040-Madrid. Spain. 

The pyrosol method is an important technique for ultrafine powder 

production. It involves atomizing the mother solution by an ultrasonic generator 

into very small droplets (aerosol). These droplets pass through a tubular 

furnace in which the solvent evaporates and the precursor reacts to form a 

powder which is collected by using an electrostatic filter. By this method, simple 

(a-Fe203, y-Fe203 and Fe304) and multicomponent oxide powders 

(BaFe12019 and BaFe12.2xCox Tix01s) have been synthesized. 

In the same way, both strudure and texture can be controlled, modifying 

the characteristics of the mother solution and the surrounding atmosphere 
used for the aerosol carrier: a-Fe203 is obtained from the Fe(N03)3.9H20 

solution (in both, air and nitrogen) and the spinet structure, y-Fe~3 or Fe304, 

is obtained by using the FeCsH507.4H20 solution in air and nitrogen, 

respectively. A single step is necessary to obtain Simple oxides. 

On the other hand, the introducf.or. of Ba2+ ions into the mother solution 

used for iron oxide production, in the stoichiometric amounts (1 Ba:12Fe), 

allows the BaFe12019 synthesis. Since the residence time of the precursor in 

the high temperature zone is only about two seconds, an ulterior annealing of 

the samples in order to obtain a single phase is necessary. In this case, both 

nitrate and citrate mother solutions lead to BaFe12019, lower temperatures 

being needed when citrate salts are used . 

In all cases, t~.e powders synthesized are formed by hollllw spherical 
particles. Small spheres (0.1-1.5 µm) are obtained starting from nitrate salts. 

The average size increases by using citrate salts as mother so:ution (0.2-2.2 
µm) decreasing the sphere's thickness. 

The oxide particles prepared by the pyrosol method are constituted by 

nanocrystals as shows the study by electron diffraction. In the case of 

BaFe12019, these nanocrystals grow up with the thermal treatment, well 

formed hexagonal platelets. characteristic of this material, being obtained. 
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STATISTICAL MODEL FOR BYDROGEll SOLUTION IM TiCz 

(Z : 0.26) OF BCP (BEDGOllJU. CLOSE PACKED) STRUCTURE 

H. c. Monteiro Dias 

Instituto Superior de Engenharia de Lisboa (ISEL) 

Laboratorio de Quimica Inorganica 

Rua Conselheiro Emidio Navarro 

1900 Lisboa {Portugal) 

N. Shohoji 

Instituto Nacional de Engenharia e Tecnoloqia Industrial 

( HIETI) 

Departamento de Tecnologia de Materiais {DTM) 

1699 Lisboa Ccdex (Portugal) 

Abstract 

Equilibrium P-1-C (pressure - temperature - composition; 

relationships were reported for H solution in hep TiCo.2 0 

lattice (7oo° C < T < sso° C) by Rexer and Peterson :1:. H 

solubility in Ti lattice seemed to be enhanced by the 

presence of c in Ti lattice. 

We analysed P-T-C data for TiC0.~ 0 H" in ten~.s cf 

statistical thermodynamics on the basis of a model in which 

C atoms distributed over a-sites (octahedral interstitial 

sites) and H atoms over T-sites (tetrahedral interstitial 

sites) around 0-site occupied by c atom. 

Several possible" atomic configuration;; are comp,ffPd -~nd 

plausible model tor atoric confiqurat1on is 1d»nt1t 1t>d. 

References 

(l] J. Rexer and o. T. Peterson, Nu~lear Metallurgy Series, 

Vol.X (1%4) 327 
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SPECTOSCOPIC sn·o1ES OS FR.\G'.\1E'.'4TS OF A'.\1PHOR.\E 

RECO\ "l:RED ~ THE SICILIA'.'i ARE.A. 

E Rivarola•.G Ruisi•J D Donato ... P \ligliardo .. • 

*Oipanimento di Chimica lnorg:inica. Lniver:>ita di Palermo. \·ia .\rch1rari ::t> >)!)I ::3 

Palermo. Italy 

.. Dipartimento di Ctumic3 Fis1ca. lru\·ersit3 di Palermo. \"ia :\rchirati ::o. 'll)l.::3 

Palermo. Italy 

•••Oipartunento di Fisica. Cni"ersita di \tessina. Salita Sperone; I. qs 100 S :\~a:a 

(\1e). Italy 

The spectroscopic tecniques represent a remarkable help in rhe study of archaeological 

anifacts Preliminary results obtained by FTIR and 5-Fe \JossbautT studies on :imphorae 

fragments recovered in the Sicilian area ( :\grigento paleodmsuan necropolis. Himera and 

\fonte Adranone) are hen: rcponed 

The: \tossbauer spectra at room temperature poinr out the prC<5ence of a doubl::t 

whose \tossbaucr parameters of isomeric shift. r s . and quadrupole splitting. Q s . lie in 

the range Q 12-0::7 mmscc·I and 064-111 mmscc·I res~ti\dv. funhcm<'r.: the 

presence of the components of a magnetic se:ttet. not al\\3ys dc!3rl} C\ ident.appcars The 

quadrupole doublet is attributable both to fe( fJI) in silicates or replacing the alumiruum m 

alumil'losilicates. both to grains of ferric oxides of small size. 11pically c.-Fe:03 an a· and 

;3 -FeOOH presents in clays [ 1 J 
As far as the FTIR data are concerned. the far-infrared 1::00+700 cm·l > \·ibrauons or 

various minerals presents within the amphorae fragments have been ~nal)ozed In par­

ticular with regard ro fragments recov·ered in the necr-.polis of r\grigento the IR •pectra 

reveal mainly the ;:..esence of bands attributed to Qwlrz o-SiO:. "itreous Silica a-~iO:. 
lnosilicates Pyroxenes (Ca.\fg.FeJz. Si:06. :\licrocline Feldspar KAISi:;Os. Haematite 

or-Fe103. Calcite CaC(}; and \fuscovite \lica KAl1IS1:;AI01ol10H.fl2121 

[I JG Longwonh "Studies of Ceramics and Archaeo!ogi·.:al \laterials" in \lossbaucr 

Spectroscopv Applied to Inorganic Chemistry.ed by G J Long. Plenum('\ Y ) Vol I. 

Ch 15.p51111984) 

(:!]WP Griffith "Ad\ances in the Raman and Infrared Spectroscopy of \tinerals" in 

Advances in IR and Raman Spectr .ed hy R J H Clark & RE Hesrer.Wiley ('.\ Y) C 1 

(l9R7) 
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l'.'\FR.-\RED OL.\RACTERIZATIO;\ OF ZIRCO;\t.\-SCPPORTED 

GROCP6 \IETALCARBO'.'\YLS 

\t. Peiiarroya \lentruit. C. Otero Are;in and E. Escalona Platero 

Department of Chemistry. L"IB. 07071 Palma de Mal!orca (Spain) 

There i:- current interest on supported transition metal 

carbonyls as heterogeneous catalysts or catalyst precursors because 

these systems car1 potentially combine advantages from both 

homogeneous and heterogeneous catal)sis; they also provide a 

convenient route to highly dispersed low-\'alent metals. I 

Zirconium dio:\ide can easily be prepared in th<! high surface 

area form. and it shOVIS good thermal stability and resistance to 

chemical anack which are desirable properties for a good cataly~-r 

support. A few studies have appearc=d on zirconia-supported cobalt. 

molybdenum ;ind rhodium carbonyls2 as catalysts for CO 

hydrogenation and for olefin metathesis and hydrogenation. 

Howe\·er the primary in1erac1ion between metal carbonyl and 

support is not known in detail. We report here an IR study of the 

interaction of Group 6 metal carbonyls with dehydroxylated acti\'e 

zirconia. 

Adsorption of the three metal carbonyls takes place \'ia O· 

bonding between a CO ligand and Lewis acid sites on the zirconia 

surface. Two kind' of surface sites (with differenl Lewis-add 

o;trength) have been identified using CO as a spectroscopic probe. 

Formalion of -;urface adduces between the zirconia suppon and the 

metal carbonyls was found lo labilize CO ligands. Re\'er"iblc 

decarbonyla1ion of the adsorbed metal carbonyls was ob-.erved 

when pumping al room lemperarurc. Subsequenl admission of CO 
into the IR cell regenerates 1he hcx;1carhonyl surface adducts. The 

stability of these adducts (toward' decarhonylation) was found to 

follow the order W1CO)<> > Cr(C0)6 > \1<llC0)6. 

OZI!';, G.A.; lilL. C.. Chern Rev. (19891 89. 1749 

2 ZERLIA. T.; C1\Rl~1ATI. A.; :'v!ARE:"\GO. S.: MARTl,E'.\GO. S.; 
ZA:--.;DERIGlll. L., Stud. Surf. Sci. Catal. ( 19891 48, 943 
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FOR.\I:\ TIO:'\ A~D CHARACTERIZATIO'.\: OF ALKOXY­

DERIVED SPl!'ELS 

C. Mas Carbonell. G. Turnes Palomino, C_ Otero Are;in 

Departamento de Quimica, t:niversidad de l<ts Islas Baleares, 

07071-Palma de .\1allorca. 

J_ B. Parra SolO 

lnstituto Nacional de! Carbon. CSIC. Apdo_ 73. 330SO-O\iedo. 

Spinels are venatile materials which po~sess many 

technological applications. One of these application' concerns the 

field of hecerogeneous catalysis. Several spinels containing 

rransition mecal cacions find usage as cacalysts. and magnesium 

spine I ( MgA 12 0 4) is currently been used both as a sulphur 

transfer catalyst (for reducing SO! emissions l and as ;1 c;11alys1 

support. 
For catalytic applications. the solid must have: a large surfaci: 

area and a convenient spectrum of pore size. Thi: dassic mute for 

spine! preparation involves high-temperature= solid stari: re;iction 

berween the p;1rent mecal oxides. This method lc!a<ls 10 low 

surface area materials. due to thermal and reaction sinrering. We 

report on a novel route, based on double-alkoxide precursors. 

which was shown to yield high-surface-area spinels (ca 2.50 
m2g-I) wirh pore diameters in rhe 5-7 nm range . .\lgAl:?O-' and 

A I 20 3- Mg A I:? 0 4 solid solutions were prepared from the 

corresponding heterometal alkoxides. Details will be gi\·en on 

i) the preparation procedure. ii) crystallographic ch;ira(;!erization 

by X-ray powder diffrnction. iii) determinarion of 'pecific surface 

area and porosiry by nitrogen adsorption at 77 K. ;111<l iv l surfa1:e 

characteriz;1tion by low tempern1urc IR spc1:1rom.:try of ;1ll~orhed 

m. 
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STBIJC'l'URAL AND 'l'llERlfAL S'l'UDY OF lll!ll 

PRASBODYlfIUlf SELIDII'rES 
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Serraao 113. 21006 Madrid. spaiD. 

J.C. TrOllbe 

109, Moa. 13 

eeatn d'Blabaratioa de Mat6riam: et d'Btade• Stracturale•, oms. 
29 rae Jeaaae Mar.i9. 31055 'rD•loa•• Cedex. rraace. 

Crystal growth of a new praseodymium hydr()',Jenselenite of 

composition Pr2(HSe03)2(Se03)2 has been carried out by pseudo­

hydrothermal synthesis, taking as precursor a glass of 
composition 12Seo2:Pr2o3• The thermal decomposition of this 

compound mainly occurs in three steps giving rise to three 

new anhydrous praseodymium selerrites, two of them isolated as 

tiny single crystals (Pr2se40;i and Pr2se3o9) and the last one, 

Pr2Se0s,as microcrystalline powder. 

The structure of Pr2(HSe03) 2(Se01J2 has been determined by 

X-ray single crystal method and refined down to R•0.052. It 

crystallizes in the orthorhombic system, space group Pbc2 1 , 

with a=7.0503(6), b=S.349(1) and c=l9.009(2) A.. This compound 

has been characterized too by IR spectroscopy and magnetic 

measurements. 

A preliminary single crystal study of Pr2se40 11 and Pr2se1o9 

were carried out, concluding that they belong to the 
monoclinic system. Otherwise, a crystallographic study of 

Pr2soos wa' performed by analysing its X-ray powder 

diffraction pattern by a pattern matching procedure, without 

the previous knowledge of the structure. This compound 

possess an orthorhombic type of symmetry, with a Pmma space 

group. 
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'l'BllPBRAf'UE llVOUJ'l'IOll OF S'l"RIJC'l'URE 

OF DOPED NJRIVILLilJS OXIDES 

a. caetro, P. Killin, A. P••ir•• 
laatitato de Cieacia de .. terial•a de .. drid, CSIC • 

.. ITUO 113. 21006 Madrid. Spaia. 

J.B. Torrance 
tM b•-rcla Di•i•i-, Alaadea ha-rcla Ceater. 

650 Barry !load. San Joae. C&liforaia 95120-609'. USA. 

Polycrystalline samples of general compositions Bi2_xSbxSrNb:!09 

(O~x~l) and Bi 2.yTeySrNbi.yTiy~ ( o~y~O. S) were prepared, as 

single phases, by solid state reactions.Their Aurivillius­

type structures were studied by X-ray powder diffraction 

methods, from room temperature up to 800 °C. 

The room temperature Bi2.xsbxSrNt>i09 oxides must be indexed in 

an orthorhombic unit-cell, with a=S.51, b=S.50, c=2s.2 A and 

space group A2 1am. Hovever, the high temperature X-ray powder 

diffraction patterns of BiuSbo.~SrNb;-09 and BiSbSrNb:!09 

suggest one symmetry change, from 440 to b90 °C, and from 220 

to 470 •c, respectively. In fact, all the reflections of 

these high temperature patterns can be indexed in a 

tetragonal unit-cell, with a=3.9 and c=25.4 A, which involves 

a rearrar.;ement into the structure framework (Figure 1), 

likely related to a change in the ferroelectric bet1aviour of 

the materials. 
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Fiqure 1 
Projection onto ( 1001 

plan• of the unit-cells 

of Bi: ,Sb,SrNb!°'i at a I 
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hi9h temperature. 
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AN ATTEMPT OF COPPER SUBSTITUTION BY l'IAGf£SIUl't ON 

La CuO z • 

l'l.D.Carvalho; F.l'l.Costa 

Depart111ent of Che911strf, Un1vers1ty of Lisbon, Portugal 

-----------------------------------------------------------

La
2
Cu0, is one of the •ost studied c0111pound on the system 

1o11 th K N1F structure < 1 > which can be related to the 
z • 

perovskite structure. 

The partial substitution of copper by magnesium ions on 

La
2
Cu0, 1o1as essayed in order to discuss the possibility of 

an "s" ~etal ion stabilize the K NiF srtucture. z • 
The samples of La

2
Cu

1
_,.l'lg,.o, system c x = O; 0.1; 0.2; 0.3> 

1o1ere prepared by the sol-gel 111ethod and the structural 

chai-acter1zation was done by XRD on powdered samples. 

IJ i 

J .B .Guodenough ;A .1'1anth1 ram, .T .Sol id St.ate Chom.88, 115<1'3'301 
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SYNTHESIS, SOLID STATE PROPERTIES AND CRYSTAL 

STRUCTURE OF THE BIS(J-AZA-1.5-PENTAMETHYLENEDIAMMONIUM) 

DISODIUM DIPHOSPHOPliNT AMOL YBDA TE(VI) PENTAHYDRA TE 

P. Roman3 , A. Aranzabc3. A Luquca and M. Maninez-Ripollb 

a0cpanarncnto de Quimica lnorginica, Univcrsidad dcl Pais V asco. Apanado 644, 48080 

Bilbao. Spain. bU.E.1. de Cristalografia, lnstituto Rocasolano. C.S.l.C .• Serrano 119. 

28006 Madrid. Spain 

A new organoammonium diphosphopeniamolybd:lle(VI) with the formula 

Na2<H2dien)i(P2Mos023).5H20 (dien = diethylcnctriamine). has been prepared by 

adding dicthylenetriamine on a water solution of Na1Mo0.i.2H20 and Na2HP04 at room 

t~mpcraturc. The solution was acidified with HCI (pH= 3) and after three weeks, blue 

crystals of t'1e compound were obtained. The compound has been characterized by means 

of elemental analysis, FT-IR spectroscopy. thermal analysis (TG. DTG and OTA) under 

argon-oxygen and argon a1mospheres, and X-ray single crystal diffraction data. The 

heteropolymolybdate crysialli:u:s in the monoclinic space group 12/a. Mr= 1256.05. 

a=20.330(2), b= 16.754(2), c= 21.606(3) A. 1}=95.11(1)0
, V = 7330(1) A.3. 

Z=8, Dx = 2.28. 0 0 =2.27(1) Mg·m·3,A. = 0.71069 A.µ= 18.328 cm·l, 

F(OOO) = 4928, T = 298. From 4493 reflections, only 3633 with I > 3a(I) were used for 

StruCturc solution and refinement. The full-matrix weighted least-squares refinement led to 

R -= 0.047 and wR = 0.045 for 465 parameters. The structural analysis reveab that the 

crystal consists of discrete f P2Mo5Qi3J6- anions, sodium and J-aza-1,5-pentamethylcne­

diammonium cations, and water molecules held together by elcctros1ati1.: for1.:es and an 

extensive network of hydrogen contacts. The (P2Mo5023JI>- polyanion is built up of a 

ring of five \1o06 octahedra, sharing four edges and one comer, and two PO.i tetrahedra, 

each one linked to the opposite side of the ring by three oxygen atoms I Fig. I). 
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SYNTHESIS AND CRYSTAL STRUCTURE OF THE 

ISOPOL YVANADA TE(V). ((Cl-13)JCNH3)4IH2V toOisl 

P. RCJmina. A. San Josea. A. Luquca. J. M GutiCn«-Zorrillaa and M. Mani~z-RipoUb 
a Dcpanamento de Quimica lnorganica. Univcrsidad del Pais Vasco. Apanado 644, 

48080 Bilbao, Spain. 

bU. E. I. de Cristalografia. lnstituto qocasolano, C.S.l.C .• Serrano 119, 28006 

Madrid. Spain. 

The title compound, tetrakis(r-butylammonium) dihydrogendecavanadate(V), has been 

prepared following the reactions I and 2. 

HzO. l<XrC 
SV2<>s +6(CH3)JCNH2 [(CH3)JCNH3)6!VuP2al (1) 

pH= S-6 

Hz(>. 2s•c 
((CH3)JCNH3)6(V1oO:!sl + NaiHP04 + HCl----t ((CH3)3CNH3)4(H7V1()(>isl (2) 

pH= 3-4 

The compound crystallizes in the monoclinic space group P21/n. Z = 2, a= 16.244(1), 

b = 11.336(1). c = 11.871(1) A.~= 108.625<3)0
, V = 2071.5(1) J..3, Mr= 1253.98, 

Dx = 2.014. 0 0 = 2.012(5) Mg·m·3. f(OOO) = 1256. µ = 21.701 cm·l. The crystal 

structure was refined by weighted least-squares analysis up to discrepancy indices of 

R = 0.048 and wR = 0.048 for 9201 observed reflections II > 30(1)). 

The structural analysis reveals that the crystal is composed of discrete 

dihydrogendecavanadate(V) anions, (H2V io02st4•• and r-butylammonium cations, 

I (CH3)JCNH3J+. linked together by an extensive network of hydrogen contacts of types: 

N-H··-0 and C-H···O (N···O = 2.749(2)-3.282(4) A; C··-0 = .l362(6) A). 
The centrosymmetric dihydrogendecavanadate(V) anion is formed by ten distorted 

octahedra V06 sharing corners and edges. Bond order calcula1ions for oxygen aroms in 

rhe anion have been carried our. the resuhs show 1ha1 1he hydrogen aiom is attached 10 

0(6) being its bond order of I.I K lower than 1hose ca!.:ula1ed for 1he resr of oxygen 

atom~; ( 1.56-1.97). The pro1ona1ion produces 1hat the V( I l-0(6\ and V(])-0(6) 

dimnces, 1.993(1) and 1.974(2) A. respecuvcly. ;ire longer 1han rhe others V-Ob 

(b =bridge berween two vanadium aroms) which arc in the range I .6KO· I .933 A. 
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CYCLIC VOLTAMMETRY STUDY OF HEXACYANOFERRATE 

COMPLEX IMMOBILIZED ON SILICA GEL SURFACE CHEMICALLY 

MODIFIED WITH PYRIDINIUM ION 

Lilian L.L. Prado and Yoshitaka Gushikem, Instituto de 

Quimica, Unicamp, CP 6154, 13081-970 Campinas,SP, BRAZIL 

The chemically modified silica gel with pyridinium ion 

chloride, =Si(CH )°NCH Cl-(hereafter den:>ted as SiPy.Cl-), 
2 3 5 5 

was used to immobilize hexacyancferrate ion complex. i.e. 

SiPy./HCF(HCF= [Fe(CN) j 3
-/

4
-). by means of an ion exchange 

6 

reaction. The immobilized electroactive species showed the 

following mid point potential: E~= 172mV in l.OM NaCl 

solution; E~= 222mV in l.OK NaClO solution. This influence 
4 

was explained considering the reaction: 

SiPy./[Fe111 (CN) JX 
6 

+ e +­
-+ SiPy./(Fe 11 (CN) ] 

" 
+ x 

where the surface potential is dependent on the affinity 

of the anion x- for SiPy•. The immobilized electroactive 

species was able to mediate electrocatalytic oxidation 

of ascorbic acid, H
2
AA: 

2SiPy• / ( Fe111 (CN)
6

] 

+ 2H• 

2SiPy• / [ Fe 11 (CN)
6

] 

+ HAA -+ 2SiPy./(Fe 11 (CN)] + 2AA 
2 6 

-+ 2SiPy• / [Fe 111 (CN) ] 
6 

+ 2e 

where AA is the dehydroascorbic acid. The carbon paste 

electrode made with this material was very stable and the 

amount of the electroactive species which leached from the 

surface after various redox cycles was very small. 
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OF COPPER AND NICKEL 

TITANIUK(IV) OXIDE 

COATED ON SILICA GEL SURFACE. Yoshitaka Gushikem and L.T. 

Kubota, Instituto de Qu1mica, Unicamp, CP 6154, 13081-970 

Campinas(SP), Brazil 

The cyclic voltammetric behavior of copper and nickel 

hexacyanoferrate complexes immobilized on silica gel 

surface coated with titanium(IV) oxide, indicated a good 

chemical stability for the cooper complex film and that the 

nickel film undergoes a structural change along the time. 

The surface potential of the redox reaction, 

(where M = cu2
• ar.d Ni 2•, C = x•, NH•, Na• and Li•; and =Ti 

4 

denotes titanium(IVi oxide substrate on silica gel surface) 

is dependent on the reticulation degree and affinity of C 

by the transition metal hexacyanoferrate solid film. The 

cyclic voltammetry waves in Li• and Na· as supporting 

electrolyte solution were broadened for 

•Ti•cu[F~ 111111 (CN) 6 ]. suggesting that the diffusion of 

these cations through the zeolitic cavity of the surface 

complex was hindered due to the larger hydrated ionic radii 

compared with those of x• and NH:[l]. The midpoint 

potential changes with electrolyte concentration showing a 

sub-nernstian behavior during the redox process. The 

•Ti.Ni[Fe 111111 (CN)
6

] cyclic vcltammetry waves depend on 

the interaction capacity of the electroactive species on 

the Ti(IV) oxide surface with the cationic species of the 

supporting electrolyte. In this case the reticulation 

nccurs slowly, showing a lower affinity between nickel and 

hexacyanoferrate compared with the copper case. 

[l) Lin, c. & Bocarsly, A.B.; J. Electroanal. Chem., 1991, 

(300), 325. 
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OEMISORPTION 

INVOL YING t.'ERCAPTO ND OXIDIZED t.'ERCAPTO SILICA 

Claudio Airoldi and Antonio R. Cestari, Instituto de Quimi­
ca, Universidade Estadual de Campinas, Caixa Postal 6154, 

13081-970 Campinas, Slo Paulo, Brasil 

Silica gel(Sil) surface was anchored with 3-mercaptopropyl­

trimethoxysilane(-SH) in organic solvent(Sil-SH-1 and SP--3) 

and aqueous medium(Sil-SH-2 and SH-4), and then oxidized 

with KMn0
4 

in acid medium(Sil-S0
3
H-l, S0

3
H-2 and S0

3
H-3). 

These surfaces were characterized by elemental analysis, 
infrared, solid state ' 3CNMR, surface area and thermogravi­

metry(TG). A new method based on TG data showed that ele­

mental analysis of surface, is comparable to those obtained 
from classical elemental analysis, providing the presence 

of a medium value of l.Ommol of sulphur/gram of silica. 

The maximum adsorption values(l0-4molg-1
) obtained through 

batch technique for divalent cations (water, ethanol and 
acetone) are:a)Sil-SH-1 - Co(0.66t0.05; 0.23t0.05 and 0.24 

t0.05), Ni(0.49t0.05 and 0.51±0.05), Cu(0.30±0.05; 0.40t 

0.05 and 0.4lt0.05) and Hg(8.55±0.0l and 7.46±0.01) and b) 

Sil-S0
3
-H-1 - Co(l.65±0.01; 1.30±0.01 and 1.38±0.01), Ni 

(1.62±0.05 and 0.12±0.05), Cu(0.94t0.05; 0.30±0.05 and 0.31 

t0.05) and Hg(5.21t0.0l e 4.15±0.01). Hg2+ is the cation 

most highly adsorbed on both surfaces. However, by using 

Langmuir equation, the data showed tt.at these cations ho.ve 
a high affinity for the oxidized surface. Primary amines 

RNHi (R=methyl, ethyl, n-butyl and benzyl) .1ere adsorbed 

through batch process, giving the maximum adsorption values 
(10"4molg-1

, quoted deviation 0.01) in aqueous medium on 

Sil-SH-1 and Sil-SH-Hg surfaces: methylamine (0.80;4.60), 

ethylamine (2.40;6.40), n-butylamine (2.50;5.80) and ben­

zylamine ( 2. 60; 4. 00), which indicate that the presence of 

mercury increases the adsorption of these amines on SH-1 
silica surface. 
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THER•AL EVOLUTION OF (Zr,Ti)02 GELS SYNTHESI!ED 

AT DIFFERENT BASIC pH 

J.A. Navia, M.Marias, P.J.Sinrhez-Soto and P.Pirhat 

~(l~tituto d~ Ci~nria d~ ~at~riales. c~ntro M1xt~ CortSt~JO 

Superior de lnvestigarion•'s Ci•,ntifiras-U:-iiv•>rs1dad d·' S••-

villa, P.O.Box 1115, 41080-Sevilla \Spainl. 

•URA au CNRS No.1385,"Photo.-;italys•'• (°C1talvs•' •'t Env1r•,nn·• 
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MICROSTRUCTURAL CHARACTERIZATIO'.'li OF A 7075 ALL"MINL"M 
ALLOY BY TRANSMISIO'.'li ELECTRO'.\ '.\tlCROSCOPY. 

M.P. Villar. J.M. Gcraldia, J.M. Badfa Pere/. R. Garcia 

Dpto. Quimica lnorganica de la Univcr..idad de Gdiz 
0

Escuela Tecnica Superior de lngcnicros Acmnciut1c<'s.'.".iadrid 

In the present work, characteriza1ion of a 7075-T6 aluminum alloy. based in a 
serie of parameters measured on transmision electron micmgraphs. is detailed. 

Aluminum alloys of the 7XXX series with the T6 1rca1mcnt arc very susceptible 
to stres.o; corrosion cracking (SCC). This problem is especially imponant in materials 
which have to be used under strong and constant tensions and corrosive atmospheres. as 
in the Aeronautic Industry. This is the case of the 7075-T6 aluminun alloy. material with 
a high strength but also with a high susceptibility to sec. Several solutions Ill lhcse 
problems have been developed. like averaging th.: materials in 1hc T7 temper. or 1he so· 
called Re1rogression and Reaging (RR) treatment. 

In this work. a 7075 aluminum alloy. in its starting T6 temper. is characterized 
using Transmission Electron Microscopy. Measurement-; arc bascJ on the following 
parameters: 

-Density of dislocations. 
-Size and shape distribution of pn:cipilatcd phases. 
·PFZ studies. 
-Grain size of the matrix. 
-lntergrain precipitates. Size and i;hapc distribution. 

Measurement of these parameters is important lx:causc its variations with !he heal 
treatments applied to improve the alloy susceptibility to sec. help U.<; to a hcltel 
knowledge of the material itself and their cracking proccssc.o;. 
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COMBUSTION SYNTHESIS AND CHARACTERIZATION 

OF M· TYPE BARIUM HEXAFERRITFS 

S. Castroa, M. Gayosoa. C. Rodriguez", J. Mirah, J. Rivash and J.M. Greneche-=. 

aDpw. de Q11imicu ln11rgtinicu c t>Dpm. de Fi~icu Aplicadu, Unh·ersiJade de Sunriaxo 

Je Cmnpmrelu. E-15706 Sanriu.~o de C11mpllstelu, fapaila. 

clahorumire Je Ph_niq11e des Murhium, URA-CNRS 807, Uni~·ersire Ju Maine. F-

72017 Lt> Mum Cedex. France. 

Fine particles of barium hexaferrites are materials of great imponance due to their use 

in permanent magnet systems and in high density magnetic recording [ l ]. :>everal 

procedures have been used in their preparation, such as co-precipitation, hydrothermal 

synthesis, hydro!isis of organometalic complexes and the organometalic precursor 

method. 

We have used the combustion method (2), a fast and simple way of preparing 

submicrometric particles, from a solution of the corresponding metal nitrates and 

oxalic acid dihydrazidc (ODH) which is used as a fuel. The combustion of this 

solution promobes the rapid formation of a bulky mixture of oxides, which is then 

calcined generating partick agglomerates of BaFe12019. 

By X-ray diffraction and Mossbauer spectroscopy partick~ have been characterized, 

which after thermal treatment beiow 750°C, show a-Fe20 3 and BaFe204 as minor 

phases(< 10% ). whereas over 7500C they are only BaFe 120 19. By TEM it has been 

shown that they are platelet~ with size be1ween 0.05 µm, for those treated at 700°C. 

and 0.5 µm, for those treated at l l00°C. 

The magnetic characteristics have been studied by VSM and SQUID magnetome1ry in 

the temperature range of 4 < T(K) <JOO. The coercitivy at room temperature are in 

the nnge 4000 < Hc(Oc) < 5500, depending on the ~tucture, size and shape of the 

particles. 

[I) K. l-lancda and A.H. Morrish; /f;Ef: Tram. 11n Magn. 25(May 19!!9)3. p. 2597. 

(2) K. Surcsh, N.R.S. Kumar and K.C. Patil; Adr. Mt1ter. 3(1991).~. p. 148. 
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X-RAY PHOTOELECTRON SPECTROSCOPY Ot' LlTHlU~ COHPOUNUS 

G. Gonzalez, H. Binder 
Departamento de Quimica, Facultad de Ciencias, Universidad de 

Chile, Casilla 653, Santiago de Chile. 

lnstitut Anorganiche Chemie, Universitat Stuttgart, Germany. 

Host-guest intercalation compounds arising from the insertion ot 
lithium in lamellar transition metal disulfides are often used 

as electrodes in secondary lithium batteries. The potential ot 
such electrodes is mainly determined by guest-host charge 

transfer associated to the topotactic intercalation process. In 
order to investigate the real oxidation state of lithium 

intercalated in Hos~, the Li(ls) electron binding energy ot this 
compound was determined by X-ray photoelectron spectroscopy. 

Since there is not any clear description of the different 
oxidation states of this element in its compounds, the binding 

energies in a series of compounds with different ionic character 

were also determined. 

Measurements were performed in an AEI 200 Spectrometer. Probe 
surfaces were sputtered by an argon ion gun, specially in the 

case of moisture sensitive compounds. ainding energies w~re 

determined respect to that of 4f.,/ .. gold electrons. 

Li( ls) binding energies depend on the nature of the lithium 
environment in the compound. Relatively high binding energy 

values are observed in Lier .. (59.4 eV) and in Lir (!:>9.9 eV). ln 
species in which lithium is surrounded by chelate ligands 

E .. (Li 1 .) values in the range !:>6.7-57.2 ev are observed. 'l'hese 
figures are intermediate between those for ionic compounds 

commented above and that observed for LiNH~ (!:>5.8 eV). ~or 

metallic lithium a value of 55.2 ev was estimated. Binding energy 

observed for lithium intercalated in molybdenum sulfide, !:>5.~ ev, 
is relatively near to that of the metal. A description a such a 

kind of intercalation compounds considering lithium atoms located 
between Hos~ layers appear to more reasonable than that assuming 

lithium ions intercalated in a polyanionic matrix. 
Research partially financed by grant FOND~CYT 19J08HU. 
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NEW MOLECULAR MATERIALS BASED ON C6Q. 

Alain PCnica...ud* and Aaron Perez Benitez. 
Instituto de Quimica, Univcrsidad Nacional Autonoma de Mexico 
Coyoacan, D.F. 04510. Mexico. 

Despite the discovery of bulk cooperative phenomena such as 
superconductivity or fcrromagnctism in C60 based materials, there still 
exist very few families of well characterized fullerenc materials. We arc 
investigating the synthesis of new salts of C60 with a variety of organic 

cations by means of the clcctrocrystallization technique, so successful in 
the field of prc-C6() organic conductors. 

A material of formulation (p.z,4+)3(C60")(Cl·)2 was reported by Wudl 

and coworkers some time ago [I]. Despite setting the first reported 

example of the C60· • radical, it lacked definitive chemical and physical 

characterization. Using the clectrocrystallization, we were able to 
prepare as a monocrista!line solid a PC1>4+/C60· salt using Cl>4P.I as 

starting material. Detailed physical characterization of this material will 
be presented, including ESR, bulk magnetic susceptibility and single­
crystal electrical conductivity. 

Rcf:rencc: 
I. P.M. Allemand ct al., J. Am. Chem. Soc., 113 (1991) 2780. 
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EFFECTS OF THE PROCESSING TECHNIQUES ON THE 

STRUCTURE AND MECHANICAL PROPERTIES OF METALLIC 

GLASSES. 

A.R. Piema, A Lorenzo. F. Fernandez, JC. Prieto. J Urmeneta. 

"ML Escudero. 

Departamento de lngenieria Quimica y Med10 Ambiente . Apdo. 1379 

Universidad del Pais Vasco. San Sebastian (Spain). 

• CEN tM Avda . .Jregorio del Amo, 8. Madrid. (Spain). 

Rapid solidification process (RSP) is a subject of high interest to many material 

engineers and scientists because it shows great promise for the manufacture of 

high performance materials. Some alloys may exhibit enhanced yield strength and 

fracture thoughness at high temperature or improved magnetic properties. 

The preceding methods allowed to extend the field of metallic glasses formation 

and they also allowed to obtain a whole series of new non-crystaline solids. When 

some material can be prepared by different ways, the main question is whether the 

structure and properties of these materials differ according to •· 1e kind of 

formation. 

Metallic glasse belong to the category of ultra-high strength alloys that have 

strength greater than 125 Kg•mm·2 For instance, the strength of Fe-bassed 

glasses has been found to be about 350 Kg•mm·2 

In this work the hardness. tensile strength. Young's module and roughness of 

Fe-based metallic glasses ar& studied When Fe 1s partially replaced by Cr. the 

change 1n strength and hardness is important. The mechanical behavior of metalhc 

glasses thermal treated 1s analogous to those commonly observed in crystalhne 

solids. 
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1t-1t INTERACTIONS IN COMPLEXES OF THE 

BIS( 1.2-DIDUOOXALA TO-S.S')MET ALI.A TE(ll) ANION CONTAINING PLANAR 

CATIONS 

P. Romin, J. I. Bejtia and A. Luque 

Depanamcnto de Qufmica lnorganica, Univcrsidad dcl Pais Vasco, Apanado 644. 48080 

Bilbao. Spain 

Structural studies of square-planar complexes of 

bis(l,2-dithiooxalato-S.S')mctallate(ll) anions. (M(ll) =Ni. Pd y Pt). and aromatic 

organoammonium cations, show columnar stacked crystal structures with interesting 

electric and magnetic propcnics. Complex anions and organic cations arc stacked in 

mixed sheets almost parallel, which suggests the cxis;cncc of significant lt-lt interactions. 

Previous X-ray repons about the structures containing (M(S2C202)2J2- anions have 

dcmonsuatcd that the nature and size of the organic counterions play an imponant role in 

the crystal packing of this type of compounds. 

The compounds were prepared by reaction between the potassium salt~ of the anion 

(M(S2C2Ch>212- and the hydrochloride of the organic cation in aqueous solution with 

stirring at room temperature. ln~olublc microcrystalline powd~rs were recrystallized in 

DMF solution in order to get suitable single crystal for X-ray diffraction studies. 

Three type of interactions have been found: 

1 > For polycyclic cations and 4-aminopyridinium cation. the aromatic rings lie up 

and down the MS4 plane (M-aromatic ring distance 3.4-3.5 AJ. and their best planes 

form an ar.gle of almost 90° with the metallic dz2 orbital (1). This arrangement indicates 

the existence of an interaction between their it-systems and the metal dz2 orbilal. 

2) For other planar cations as: 2-methylpyridinium, 3-aminopyridinium. and 

2-amino-3-mcthylpyridinium, the It-It interactions between the dithiooxalatc groups and 

the it-systems of the aromatic cations generate interstaeking distances of 3.2-3.6 A (2). 

3) For 4-aminopyridinium and quinolinium cations. Jt·lt interactions between 

aromatic parallel cations with interstaeking distances of ca. 3.4 A (I). 
These Jt-lt interactions and an c:.1tcnsivc network of hydrogen bonds together with 

the electrostatic atractions stabilize the crystal suucrurcs. 
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ELECTROCHEMICAL STUDIES JF IRON PHTALOCYANINE 

IMMOBILIZED ON TITANIUM(IV) OXIDE COATED ONTO SILICA GEL 

SURFACE. 

k L Kubota 1 
, Y. Gushikem 1 

, J. Perez2 and A. A. Tanaka 2 ; 

1IQ universidade Estadual de Campinas, c.P. 6154, 

13081-970, campinas(SP) Brazil, 2DFQ-IFQSC - Universidade 

de sao Paulo, C.P. 369, 13560-970 sao Carlos(SP) Brazil. 

Electrochemical studies of iron tetrasulfonated 

phta;.ocyanine(FeTsPc) immobilized on silica gel modified 

with tit'!lr.ium{IV) oxide, were performed in acid 

solutions(~H~2.0). cyclic voltammograms recorded in 

different supporting electrolyte solutions presented a 

redox process which became better defined under 

i•idification. The position of the peak potentials 

(110. 35-o. 45V vs SCE) and its invariance with solution pH, 

indicated that such redox process can be assigned to the 

Fe(II)TsPc/Fe(III)TsPc redox couple, which feature is 

similar of that observed for FeTsPc adsorbed on graphite 

surfaces. The nature of the supporting cation does not 

shift the midpoint potential(Em) of the redox process, but 

increases in the peak current in the order J(>Na.>Li ·, as 

these cation are used. In contrast, th supporting anion 

has a strong effect, i.e., the E. shifts toward more 

positive values in the order NO->Cl->SO=. From the 
J 4 

viewpoint of Nernstian behavior for adsorbed species for 

scan rate(v) higher than 5mV/s, the peak currents became 

linear with v112
• Although the reason for such deviation 

from ideality ls yet unexplained, it may be attributed to 

(1) the ion transport to-and-from or through the electrode 

interface to hold the charge compensation and/or, (ii) the 

influence of pure resistance on the shape of the 

current-potential wave. 
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SVNTIIESIS OF ZINC FER.Q.ITE FROM GOETIIITE INDUSTRIAL RED 

MUDS. 

M.ROMERO, P.CALLEJAS and J.Ma.RINCON. 

lnstituto de Cer.irnica y Vidrio, CSIC, Arganda dcl Rey, Madrid. 

The glass-ceramics processing is a useful method for synthesis of inorganic 

compounds. This processing is based on controlled nucleation and crystallization 

of crystalline phases from an adequate original glass (I). Usually, the composition 

of the original glass is designed from the phase equilibria diagrams taking into 

account the crystalline phase to be synthesize. On the other hand, in the recent 

years the vitrification of industrials or urban wastes has shown to be a very 

valuable method for waste n:cycling. 

On this research it has been probed that it is possible recycling of goethite 

hydrometallurgical wastes by synthesizing a zinc ferrite crystalline phase into a 

glassy matrix (2). 

The procedure included: 19 mixture of red mud with glass cullet and 

volcanic rocks; 2) melting at 1450°C; 3) pouring and 4) crystallization thermal 

treatments between 6S0°-I I00°C for several times. Mineralogical and 

microstructural characterization has been carried out by XRD and SEM. The final 

composition of this zinc ferrite which contains other cations such as lead has been 

determined by energy dispersive X-ray microanalysis. 

REFERENCES 

1.- P.W.McMILLAN, Glass-Ceramics, Academic Press Ed., London, 1987. 

2.- M.ROMERO, P.CALLEJAS, J.Ma.RINCON, LE.GARCIA HERNANDEZ, 

M.PELINOand P.BOA1T1NI, in Bol.Soc.Esp.Ceram.Vidr., 31-C (1992) 143-
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BIOGLASS FROM THE Mg0-Ca0-P20i;-Si02 SYSTEM: 

MICROSTRUCTURE CARACTERIZATION AND MICROANALYSIS. 

J.C. Doadrio Villarejo'. J.Ma. Rinc6n2
, C. Diaz2

, S. Nicolopoulos1 and M. Vallet 

Regi1 . 

Dpto. Ouim. lnorg<inica v Bioinorganica. Fae. Farmacia. Umversidad Complutense. 

28040 · Maorid. Spain. 

2 Inst. de Cer<im1ca v Vidrio, CSIC. Arganda del Rev. Madrid. 

Phosphate glass-ceramic materials may be an adequate matrix for possible 

biomaterial use. As a consequence several investigations have been carried 

out in order to aproach the bones composition from glass-ceramic synthesis 

(1,2). 

In the present work we have synthetized a glass of composition in weight: 4.6 

MgO, 44.7 CaO, 16.2 P20 5 , 34.0 Si0 2 in which the crystalhzat1on agent was 

0.5 % of F2Ca. This material has been synthetized from melting at T = 1500 

°C from the star~ing reagents during two hours. Starting glass material has 

been studied by means of OT A analysis in different heating cond1t1ons as well 

as in isothermal mode (TIT curves). Two exothermic peaks are presented at 

850 °C and 950 °C indicating the formation of two different crystalline 

phases. m data indicate that at temperatures lower than 700 °C no glass 

crystallization is observed, although this one becomes evident from X·Ray 

diffraction data only after long thermal treatm~nts at this temperature. 

Wollastonite ISiOJCal and fluorapattte !Ca(PO,I ll crystals appear after 

thermal treatment at T = 800 °C for 4 h,also at T = 900 °C during two 

hours is observed a devitrificat1on of the original raw glass material. A 

mic• structurai characterization by means of SEM and TEM lat 200 kV) as 

well as EDX microanalysis has been performed in the obtained glass·ceramic 

material.Biocompatibility studies have also been performed and they are still 

in progress in order to further improve biocompatibility properties of 

synthetized glass-ceramic materials. 

1.· T.Kokubo, Biomaterials. Vol.12 March,155-163,(19911 

2.· P. Li, J.Mater.Sci.: Mater.Med. 3, 452-456 (1992). 
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IllJ'LUBlfCB OF THE SYJITllBTIC llBTJIOD 011 THE 

BYDRO:IYAPATITB TErruRE AllD MORPHOLOGY 

S.Nicolopoulus, M.P.Alonso, I.de Frutos, M.T.Gutie~rez-Rios 
and M.Vallet-Regi. 
Departamento de Quimica Inorganica y Bioinorganica. Facultad 

de Farmacia. Universidad Complutense.28040-Madrid. Spain. 

Calcium hydroxyapatite is the principal mineral phase of the 

human bone and is the more biocompatible material between all 

the known ceramic materials (1), and with bone integration 
ability, wich depends on the morphology and particle size. 
Pure hydroxyapatite in powder form can be obtained in many 
ways. A careful microstructural characterization of the 

hydroxyapatite compound is important in order to understand 

and improve his properties and biocompatibility performances, 

wich depend strongly on the initial synthesis, stoichiometry 

(ratio Ca/P), sintering process, morphology, cristallinity 

ar.d porosity. 

We have prepared hydroxyapatite in powder form by following 
two different methods: 

a) By coprecipitation method. Ca(N03) 2.2H20 and KH2Po4 were 
used as starting reagents. 

b) By pyrolisis of an aerosol generated by ultra high­

frequency spraying (2) precursor solution of cacl 2.2Hi0 (O.l 

M) and (NH4)H2Po4 (0.06M). 

The products have been studied by chemical analysis, IR, x­
ray, SEM and EDAX. Such a characterization indicates that the 

synthesized hydroxyapatite samples are 
stoichiometric.Morphology and particle size depend on the 

synthetic method. Spherical particles (l-l,5µm) are obtained 

by b), while crystalline aggregates (5-30µm) with 

hete~ogeneous shape are produced by a). 

1. L.L.Hench and J.Wilson, M.R.s. Bulletin XVI,9,62(1991). 
2. M.Vallet-Reg1,V.Ragel,J.RomAn,J.L.Mart1nez,M.Labeau and 

J.M.GonzAlez-Calbet, J.Mater.Res. 1,no1,138(1993). 
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LAICM3191P STRUCTURAL INCORPORATION OF MnO IN Ca0-Si02 AND Al:a03-

Si01 SYSTKMS FREPARED BY TIIE SOL-GEL ME'mOD 

M.G. Ferreira da Silva, Depu1amento de Engenharia Cerimica e do Vidro, 
Universidade de Aveiro, Aveiro, Portugal 

In the prettent work 0.5Mn0·99.5Si02 (Mnl, 5Ca0-95Si02 (Cal, 5Al20 3·95Si01 (All, 
0.5Mn0-5Ca0·94.5Si02 (Mn·Cal and 0.5Mn0-5Al20 3·94.5Si02 !Mn·AI) gels and gel­
derived glasses were prepared by using tetraethilorthosilicate (TEOS> and 
manganese, calcium and aluminium nitrates as starting materials. The structural 
incorporation of Mn in the samples was related with the corresponding 
composition and heat-treatment by optical absorption in the UV-VIS·IVP, powder 
X-ray diffraction OCRDI and scanning electronic microscopy <SEMl. 
Samples were heat-treated in the range 60 to 850°C under ambient air conditions. 
The analysis of samples colour, UV-VIS-IVp spectra, XRD diagrams and SEM 
micrograph consents to conclude that: 

•In all the samples heat-treated at 60°C and containing Mn this is incorporated as 
Mn2• ions. Mn2• ions are probably present in the gels as hexaquo ions (Mn(H20>J6

2•. 

Because the majority of Mn2• octahedral complexes have spin-forbidden as well as 
parity-forbidden transitions the samples are colorless (Jl. 

•Samples containing Al (Al and Mn·AI samples) and heat-treated at 2SO and 500°C 
have the same brown colour. The brown colour is due to the presence of a great 
amount cf N02 <gas) in these samples. N02 is obtained by thermal decomposition 
of No3• ions present in the samplPs. 

•The colour difference between Mn-Ca and Mn·AI samples treated at 700°C is due 
to a beha,,ior difference between the incorporation of Ca2• and AJ!'I• in the silica 
network. During the hidrolysis and the polymerization processes the aluminium 
is captured by the silica network and is continuously transformed into normal 4· 
coordinated aluminium (2). On the contrary Ca2• ions filling empty spaces in the 
silica network. Therefore manganese, in Ca brc.wn·rosy samples, is mainly 
incorporaied as Mn3

' ions in octahedral coordination and in colorless Mn·AI 
samples Mn2• ions are preferably present because AI04 tetrahedra produce an 
excess unit charge. 

•The introduction of Ca and Mn as nitrates preventing l\1n~'-to-Mn2' reduction. 

*XRD and SEM indicate that devitrification occur at Rao>C in all the samples. 
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ELECTRIC PROPERTIES OF MIXED OXIDES WITH SP!NEL TYPE STRUCTURE. 

~- Gonzalez. M.L. Lopez. M. Gaitan, M.L. Veiga and c. Pico. 

Oepartamento de Quimica lnorganica I. Facultad de Ciencias Quimicas. 

Universidad Complutense. 280040 Madrid. 

E. Ruiz-Hitzky•. E. Perez-Cappe•• 

"Institute de Materiales. C.S. l.C. Madrid. i .M.R.E. racultad de 

Quimica. Universidad de La Habana. Cuba. 

Recently, many systems have beet! studied to search high lithium 

ion conductivity solids, since the solid lithium conductors are a promising 

separator for high energy battoery systems. In ·.his work, sol id 

oxideslithium cunductors based on th•• spinel structure have been examined. 

The orthorhombic LiCuV04 is composed by Cu06 octahedra. which 

share opposite 0-0 edges to form infinite one dimensional chains which are 

parallelto the a-axis. The cooperative ordering of the elongated Cu-0 axis 

is expected by the strong Jahn-Teller instability of Cu2• ions in the high 

spin configuration d9 state. The v5
• ions are occupying the tetrahedral 

sites (1). This spinel shows a Cu-0-Cu interaction. and presents a typical 

semiconductor behaviour. 

The LiCrTi04 spinel presents a cubic symmetry with the Li• ions 

are located at the tetrahedral sites. In this compound, a conduction band 

can indeed be obtained form the mixing of d-orbitals of titanium with 

d-01-titals of chromium; consequently is a good electric conciuctor On th'! 

other hand. the u• cations are occupying the tetrahedral positions and 

this fact favours a good ionic conductivity. 

The U2Te04 splnel presents a tetragonal symmetry, then it is an 

ordered type wl th the Te and LI atoms occupying the octahedral sites and 

the Li atoms are occupying the tetrahedral positions. Tetragonal di~tortion 

in this splnel is attributed to the layer sequence of octahedral positi0ns 

(Li and Tel because the strong ch<orges difference. This compound ~an be 

considered as a Li" Ion conductor, which presents lower conductivity than 

LiCrTi04 (2). 

!.- C. Gonzalez. Tesis de Liccnciat.ura. UCM. Madrid. 1992 
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SYNTHESYS. STRUCTIJRAL CHARACTERIZACION. MAGNETIC AND ELECTRIC 

BEHAVIOUR OF Ti Ni M 0 IM= Sb. Nbl PHASES. 
)(l-xl x 2x 6 

J. M. Belloch. J lsasi. M. L. Lopez. E. Ram~s. 

M. L. Veiga and M. Gal tan 

Departamento de Quimica lnorganica I. Facul~ad de Clencias 

Quimicas. Universidad Complutense; 28040 Madrid ISpai'."ll. 

Solid solution of composition Ti
3

Cl-xlNixM2 .06 [M= Sb. t-<bl have 

been prepared by solid state reaction bet-.1een Ni(C0 3 l 2 • Ti0 2 , and 

Sb 0 or Nb 0 Ill. 
2 2 s 

These phases are isomorphous with the rut i le (lower Sb content. 

which can by partially substituted by Nbl or trirutile structure 

(higher Sb contentl. The crystal :>tructures were refined from x-ray 

powder diffraction data by Rietveld's method. The lattice parameters 

and the final reliability factors are in apreement with the proposed 

structural model. 

The magnetic susceptibili'I of ~hese solid solutions has been 

measured in the temperature range 4.2-300 K. From these results an 

antiferromagnetic ordering is deduced for the trirut\le phases whereas 

a single paramagnetic behaviour is observed for the rutile ones. (2) 

The elect.rlcal properties were studied anc1 the obtained ;alues 

for conductivity are in the ranae of clasical semiconductors. The 

N1nr111rt lvl tv increase with ~he Nb cont.en:. in these oxides. 

References -

- E. Ramos; "frsis". Univer'.;ldad r.ompluter.se. Madrid 1991 

2 - E. Ramos, M. I. Veiga. F. Fernandez, R. Saez-Puche and C. Pico; 

Journal Solid St,1te ct.emlst.ry 'll, 11·1-li'O 119911 
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SYNTHESIS AND CHARACTERIZATION OF 
CHROMIUMSILICATE WITH MFI STRUCTURE 
J. Silvio T. Mambrim, Heloise 0. Pastore and Eduardo J. S. Vichi 
(UNICAMP/lnst.de Quimica. C.P.6154, CEP 13084-100, Campinas-SP-Brasil) 

A fractional factorial design was applied to the synthesis of 
chromiumsilicalites. The study was performed using two different levels 
for the concentrations of Cr+3, 803-3 . F- , H•. TPA•8r and 
crystallization times. The solids obtained presented colors varying from 
light to dark green, and some of ther.i are even bluish. In a first stage 
the goodness of the syntheses was evaluated by the degree of pentasil 
ring formation using the absorption ratio of the bands observed in 
ssocm-1 and 450cnr1 in the infrared spectrum. The results showed a 
very accentuated influence of the TPA•8r concentration. The increase 
in Cr+3 concentration and higher pH values seem to favor MFI structure 
formation, while the addition of 803-3 showed opposite effect. The 
better formed chromiumsilicalites were characterized by the fol:owing 
physical techniques: Powder X-Ray Diffraction, Scanning Electron 
Microscopy, Electron Spin Resonance. X·Ray Fluorescence. Magic 
Angle Spinning Nuclear Magnetic Resonance ar.d Photoacoustic 
Spectroscopy. The powder X-ray diffratograms were typical of MFl­
structure in the orthorhombic form. Scanning electron micrographs 
showed the presence of single elongated euhedral crystals that have a 
range of dimensions from batch to batch, and of spherulitic 
agglomerates, besides, in some cases, amorphous or non-zeolitic 
materials. The electron spin resonance spectra profile changes with the 
concentration of water ~.howing that its presence or absence causes 
serious disturbances in the Cr+3 coordination sphere. regardless of the 
site that thi!i ion occupies within th•) silicate. 
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The Immm-R2BaCoOs Oxides (R= Rare Earth): 
Structural Stability and Magnetic Properties. 

I. Hem•nclez-Ye)HCQ ' A. Salinas and R. Saez-Puche 
Deparcamento de Quimica Inorgamca. Faculcad de Ciencias Quimicas. 
Universidad Complucense de Madrid. 280-10-.\Iadrid. Spain. 

New RzBaCoOs oxides (R=Pr, Kd, Sm, Eu, Gd, Tb, Dy, Ho. Er. Tm) 
have been prepared and the X-Ray difraction data reveal that they 
crystallize in the Nd2BaNi05- type (S.G. Immm) [ l]. \.,.hich main 
structural feature is the presence of one-dimensional arrangement 
of vertex-sharing flattened [Co06] octahedra. Severtheless. for the 
compounds where R= Tb, Dy, Ho, Er, Tm. Yb. Lu and Y; the 
Sm2BaCu05- type (S.G. Pnma) [2] is adopted by these oxides. and 
presents, as main structural characteristic, the existence of isolated 
distorted [Co05) square pyramids. From these resuits, the existence 
of dimorphism has been shown for R= Tb-Tm. 

A comparative study of the influence of the rare earth size on 
the structt•ral parameters is presented for this family of 
compounds. The relative stability of t' ese oxides is discussed from 
the variation of the so-called Global Instability Index ( f,fl) 

calcul.ated using the Bond Valence Method estimating the 
agreement between bond valences sums and formal valence states, 
showing a systematic variation. The Gii values around 0.2 v.u. are 
indicative!; of the high stress present in this structure. 

The magnetic properties of these oxides have been studied 
from magnetic su.sceptibility measurements and one-dimensional 
antiferromagnetic order in the Col• sublattice is presented around 
the room temperature, while three-dimensional antiferromagnetic 
interactions in both the Col• and R • .i sublat1ices have been 
observed at lower temperatures (TNccl < 40 K) in this family of 
G:.:idc:;. Thi$ behavior i" Pxplained considering the rrys1al structure 
of these rompoun.-fs and the elertronic states of 1he Co.!• and K•-' 
cations. 

111 11. Men and m .. Mullcr·BU\l"hh,1um. /. Annrg. Alig. C:hcm. 57.l 1.!H 11 'lH'l) 
and 574. Ii 2 (I 'JK'll. 

l.!I C.Mirhcl and BJ\aH·au, f. Solid <;1a1c Chem. 43, ii ( l'JKLJ. 
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SYNTIIESIS, STRUCTURE AND GAS SENSIVITY PROPERTIES 
OF Cu0-Sa01 SYSTEM 

J.C. FabWi'. J. Roman'. M. Labeau2
, G. Delabouglise1 and M. Vallet-Regi' 

'Departamcnio de Quimica lnc~ica y Bioinorg:inica, Facultad de Farmacia, 

Univc..rsidad Complutense, 2~Madrid, Spain. 21..aboratorie des Materiaux et du 

~ic Physique, URA 1109 CNRS, Institut National Polytechnique di! Grenoble, BP46 

38402 Saint Martin D'He=es, France. 

Tin oxide is a serr.iconductor ust!d for gas sensors since it's very 

sensitive to ttie sur•ounding atmosphere. Dispersed metallic particles as Pd or 

Pt on the grain surface are generally used to increase the sensitivity I 1 I. 

Microparticles were synthe!iized by pyrolysis of an aerosol produced by 

ultrahigh-frequency spraying of a solution in a tubular furnace. Tin !Ill chloride 

and copper 1111 chloride were dissolved in aqut!ous solution with oxalic acid 

and ammonia till a transparent solut:on is reached. 

The powders were obtained by using solutions with 10%, 50% and 

70% of copper at 400°, 800° and 900° C as pyrolysis temperature. 

The X-ray diffraction IXRDI study shows, in all cases, two structural 

types that corrrespond to cassiterite and ter.orite. The proportion of Sn0 2 and 

CuO has been determined by XRD and sc3nni;ig electron microscopy !SEMI. 

From X-ray diffraction measurements the crystal size has been estimated. The 

crystallite size increases as the synthesis and annealing temperature increase. 

SEM shows that powders are forl':'led by hollow spherical particles in 

which a homogeneous distribution of SnO, and CuO has been obser-1ed by 

energy dispersive spectro!..::opy (EDS). 

Electrical meassurements were achieved on ceramic materials as a 

fum .. cion of the trmperature and surroundir>g atmosphere ( CO and ethanol ). 

A progressive evolution of electrical response is observed increasing copper 

amount. By performing impedance spectroscopy it is possible to provide 

evidence for p·n junctions between CuO (pl and Sn0 7 (n) grains. 

I 1 I· D. Kohl, Sensors and Actuators, 81, 158 (1990). 
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E!llTHALPIES OF FORM..\ TIO!'ii OF Bl'CKl\llNSTERFl!LLERENE 

(C60) AlliD OF THE PARENT IO~S c:.,. c;; AND c~ 

!-l~tmo~J2ipgg." M~m~tlJ~ __ Mi~_ga Piedade." T John S Dennis.fl Jonathan P 

Hare.I> Harold W Kroto_h Ro~er Taylor" and Da,id R ~1 Walton" 

'' ( ·.·mro tk {!111m1u1 E\tmt11ral. ( ·omp/.!.To I. /ml/Iulo Su{lftr10r fr,·mco. 

JlJ'}{i l.uhoa ( 'o.Jt!r, /'ort11~t1l 

h Sc:hool t~f ( 'ht!mt.\try a11J .\folt!a1/ar So.·nct!s. f !mn-nt~\' 1if .'i11.'i.\c_T. 

Hr1ghto11. H.\' / 'JfJ.I. f'K 

The standard enthalpy of formation of buckminsterfullerene ( C 60) in the crystalline state 

has been determined as 2507 I± 17 4 kJ mol·t by using a micro combustion calorimeter 

Statistical mechanics calculations of the heat capacity of gaseous C 60 as a function of the 

temperature. along with a critical sur.ey of the literature data for tlie enthalpy of 

sublimation_ the heat capacity in the crystalline state. the Grst and second ionization 

energies and the electron affinity of C ftO· enabled the derivation of the enthatlpy of 

formation of gaseous c,ill· and the enthalpies of formation of the ions c~,. c~: and 

c;,o 
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V•• - Ti02 RUTILE SOLID SOLUTIONS AT HIGH TEMPERATURE 

M. A Tena. G. Monros, J. Carda. V. Cantavclla and P. E.'iCribano. 
Inorganic Chemistry Arca. Experimental Science DcpartmenL Jaume I University. 
Castc:llOn. Spain. 

In this study v•• -Ti02 rutik: solid solutions have been synthesized in V p 5 - Ti02, 

Al20 3 - V20s - Ti02 and Cr20 3 - V20 5 - TiO; systems from ceramic method. 

Characterization of thc:sc: solid solution.'> wa.o; carried by X-ray diffraction. vanadium 
analysis, CIEL.AB parameter mca.o;uremenL'i, UV-V and IR spcctro.-;copy. 
Effect of anata'iC-rutik: Ti02 tran.o;ition accompained by the L'rmation of solid solution.o; 

of v•• in Ti02 rutik: on catalytic properties ha.o; been studied by several authors (I). On 

heating any of anatasc with V20 5 some oxygen is evolved, and some authors (2) suggest 

that this is due to the partial or complete reduction of vs. to V ... The quantity of V Ps 
capable of being reduced is about 8% by weight. Simultaneou..o;ly with this reduction, 
the polymorphic transformation of anata.o;c into rutile takes place.This is an order­
disordcr tran.o;ition involving changes in secondary coordination. In holh structures the 
Tr•• ions arc octahcdrally coordinated to oxide ions, but anata.'iC ha.-. three short oxide­
oxide distance.-; while rutilc has only two. At 700 UC the v•· ion.o; arc prc.'>ent in solid 
solution in the rutilt' lattice. 
In thL'i study, samples were prepared from Ti01 (anatasc). NH4 V0_1, Al:0.1 and 

Cr20yThc appropiatc amounL'i of the starting materialo; were mixed and homogcneizcd 

in acetone in a planetary ball mill for 20 min. Residual acetone wa.o; removed by 
evaporation. The dried mixtures were put into refractory crucibles and fired at 
temperatures between (JIJO and 1400 UC for variou.-; soaking times. The resulting 
material-; were examined with a powder diffractometer u..o;ing CuK,. radiation and Ni 

filter to study the development of the crystalline' pha.'iCS. Rutilc unit cell parameter 
mca.-;uremenL~ were carried by a lca.o;t squares program.The variation of thc.'iC 
parameters with the composition of samples indicate.-; the formation of dc.'iired solid 
solutions in all the studied systems. The stability of the obtained v•• -Ti02 mtile solid 

solution.-; at high temperature wa.o; checked in the ahove mentioned systems. lntcratomic 
dL-.tancc.'i in rutile structure wa.o; detcrminated by Rietvcld ffil'thod. Sample.'> were 
wa.'lhcd with 0.3 M HN0_1 and the vanadium analysis in the samples wa.o; obtained. 

CIELAB colour parameter mca.o;uremenL'i were used to differenciate the samples in 
terms of colour. UV-V spectroscopy (diffuse rencctance) allows the vanadium site in 
thc.o;c rutilc solid solutions to be studied. Infrared spcctm~copy was employed to sludy 
the structural evolution of lhesc solid solution.~. 

REFERENCF$: 

(I) T. Machcj, M. Remy. P. Ruil <tnd H. Dclmon. J. C'hem. Soc. F<trnd<ty Trnns., llJ'JO, 
86(4), 715. 

(2) A. VeJUX <tud P. Courtine. J. of Solid Srntc Chemistry, 1978, 2.1, 9:\. 
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TEOS HYDROLYSIS RATE IN DMSO 

E. Cordoncillo, S. Rodriguez. G. Monros, M. A. Tena, P. F.scribaoo and J. Carda. 
Inorganic Chemistry Ami. Experimental Science Department. Jaume I University. 
Castellon. Spain. 

Hydrolysis of lelraclhyl orlhosilicale (fEOS), has been widely studied by several 
aulhors (1 ). TEOS is hydrolizable under eilher acid or basic conditions, usually in lhc 
presence of an "incrl" diluent such as elhanoL In principle, lhe reaction sequence can be 
separated inlO a hydrolysis stage followed by a condensation one, which will produce 
the idcalize;d network gel Subscqucnlly, lhc gel structure can be healed lO higher 
lCmpcraturcs to produce a dense glass. 
On t.'lc: other hand, our research group arc interested in obtaining new Si02 - MS ( M= 

Zn, Cd ) geb pointed to optical glass (2). In lhis order, it would be interesting lo get 
information aboul lhe hydrolysis rate ofTEOS in several "non-clasical" solvents in lhis 
synlhcsis to enhance lhc sulfur amcui:l' in geb and lo avoid lhe problematic process of 
formation "in silu" of sulfides. In lhis semc lhc dimelhibulfoxide (DMSO), as high 
dipolar and boiling lempcralure solvent, would allow lo a more efficiency formation of 
Si02 network and metallic sulfide stabilization into lhe gel structure. The experimental 

conditions like temperature, acid and basic catalyst nature and lime of complcle 
hydrolysis of TEOS-DMSO system has been determined by infrared (IR) and nuclear 
magnetic resonance (1H NMR). 

REFERENCES: 

(I) "Ullraslruclurc Processing of Advanced Ceramics". Eds. J. D. Macltenzie and 
D.R. Ulrich John Wiley and Sons (New Yorlt) 1988. 

(2) S. E. Paje, J. Llopis, M. E. Zayas, E. Riera, A. Clark and J. Ma. Rinc6n, 1992., 
A54, 239. 
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CRYSTAL GROl."IH , STRl.:CTI"RE A..\"D IHE~l.\L DECO~POSITIO'.'i 

Of KLn(Cr04J2 (Ln = Y , Dy-Lu). 

I.Bueno and C.Parada . Departamento de Quimica Inorganica ·, 

..\ . .'longe and C.Ruiz Valero . Laboratorio de Rayos-X . facultad de CC. 

Quim1cas . Cniversidad Co:nplutense. 28040 ~!adrid. 

~ithin the study that •e are earring out in the system KLn(Cr04 )~ 

(1-2) , we have sinthesized the third and last isostructural series 

for the smaller lanthanide cations (Ln = Y , Dy-Lu). 

These new compounds have been obtained using the same two differen 

routes that we used in the previous series : hydrothermal procedure 

and ceramic method. 

l The structure have been de­
termined from a single crys­

tal of KEr(Cr04>2.All these 

compounds crystallize in the 

monoclinic system S.G.P21/n 

and Z=4. 

In this threedimensional 

structure the Er polyhedra 

share vertex and edges with 

tetrahedra of Cr1 and cr2 , respectively , in such a way that the 

structure have tunnels along ! , where are located the K atoms. 

Each K atoms is coordinated to 7 oxygen atoms and rhe average 

distance is greater than the expected one for this kind of bonds.As a 

consequence it is foreseeable ionic conductivity due to the movility 

of the potassium cations as have been observed. 

The crystallographic parameters found for the family decrease 

progressively due to the lanthanide contracction. 

We also have studied the-· thermal decomposition of these compounds 

by T.G., D.T.G. and D.T.A., showin~ that them remaiils stable until 

560-6QQ9C and afterwards decompose in only one step ~ivin~ the 

correspcnding chromites (LnCr03) , Cr2o3 and potassium chromates. 

1.-I.Bueno,C.Parada and R.S~ez Puche.Solid State Ionics32/33(1989)488. 

2.-I.Bueno,C.Parada,R.S~ez Puche,I.L.Botto and E.J.Baran. J. Phys. 

Solids 51(1990)1117. 
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LAICM3lS3P 113, Tue. 14 

SYNTHESIS OF PILLARED CLAYS DERIVED FROM MONT­

MORILLONITE BY USING CRTA. 

Laureiro, Y. 1 , Garcia-Martin, s. 2 , Rouquerol, J.
3

, Rouque­

rol, F. 3 , Jerez,A. 1 • 

1. Depto. Quimica Inorg'anica I.- Facultad de Quimicas.­

Universidad Complutense de Madrid. 

2. Dept. of Inorganic Chemistry.- University of Aberdeen.­

Scotland. 

3. CTM du CNRS.- Marseille.- Fra~ce 

Pillared Clays are materials d~rived from phyllosilicates 

(2:1) in which, by means of ionic exchange processes, vol­

uminous cations are inserted acting as pillars and confer­

ing rigidity to the structure of the host silicate. 

We have synthesized these materials by using CRTA~ with the 

polyoxycation Al
13

o4 (0Hl 24 <H 2o> 12
7

+ as pillaring agent that 

by thermal treatment is transformed into the corresponding 

aggregate oxide. CRTA is the ideal technique from the pre­

parative point of view, due to the homogeneity of the final 

products and to the reproducibility, leading to an accurate 

control of the texture of the obatined materials. 

Experiments in CR-EGA were performed by using a residual 
-3 water vapour pressure of 6·10 mbar, cutting off and on 

the experiment at different temperatures in order to moni­

toring the process by X-ray powder diffraction. Results 

showed that the basal d-spacing is mantained up to 500°C 

and disappears at 800°C, indicating a collapse of the 

structure. 

Textural characterization of the pillared clays was per­

formed by N2 adsorption. 

Hc...:q...:c:rc;l, .!., The:rmn,..h. Arta, 1989, 144, 209. 
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LAICM325ff 114, Tue. 14 

SYNTHESIS OF TERNARY AND QUATERNARY OXIDES 

WITH A PEROVSKITE STRUCTURE 

M.E.Melo Ja'"ge and A.Careia dos Santos 

Dept of Chemistry. University of Lisbon. Patugal 

The structural fl.!!xibility of the perovslcite framework. AB03. has the ability to 

stabilize a large number of ternary and quaternary oxides Results of an 

attempt to replace A cations (Ca. Sr. Ba) and B cations (T1. Sn .Zr) 

simultaneously on the perovskite system are presented Structural 

characterization by X-ray diffraction were performed over various 

compositions along the perovskite series and different phases were 

identified. No signif1cative replacement of ZI vs Sn or T1 takes place. using 

the usual reaction sintering jl"ocess. Effects of the synthesis conditions on 

the formation of perovskite solid solutions were tried to improve the 

understanding of the role played by different structural sites 
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LAICM3268P 115, Tue. 14 

LOW TEMPERATURE PREPARATION OF MANGANESE COBALTITE 
SPIN ELS Kn,CoJ-,04 , 0 :S x :S 1. 

J .L. Martin de Vidales·, O.Garc1a-Mart1nez, E. Vila, R.M. 

Rojas and M.J. Torralvo-. 

Instituto de Ciencia de Materiales de Madrid, C.S.I.C., 

Serrano 113, 28006 Madrid; • Facultad de Ciencias (C-VI), 

U.A.M., 28049 Madrid; .. Depart:amento de Quimica Inorganica, 

Facultad de Quimicas, U.C.M., 28040 Madrid. 

The synthesis of spinel-type cobaltites with high surface 

area has attracted the attention of many solid state chemists 

because of their tecnological interest. A synthetic route of 

low-temperature preparation of manganese cobaltite spincls 

Mn,CoJ-.04 in the composition range O :S x s 1, has been 

investigated. Gels formed by precipitating mixed co2+ and Mn2+ 

chloride solutions with n-butylamine leads to the formation 

at 200°C, of thA spinel-type oxide as a single phase in fine 
particulate form. Cell parameter values and mean crystallite 

size determined by the Rietveld method, are shown in Table I. 

TABLE I 

80°C 200°c 

x Phases a cAl • Phase a cA> size(nm) 

o.o ,S-Co(OH)i + s 8.083(2) 8 
COOOH.nH20 

0.2 s+,S-co (OH) 2 8.120(1) s 8.096(1) 35 

0.4 s+,S-Co(OH)2 8.167(3) s 8.145(3) 24 

0.6 S+/j-Co (OH)z 8.184 (3) s 8.146(2) 24 

o.e S+Co~OAC14 • 8.198(6) s 8.195(5) 24 
7Hp 

1.0 s 8.202(5) s 8.215(4) 11 
s rerere to CUDlC • 1inel-t •h••• p ype p 

"cell parameter o: the cubic •pinel-type pha•• 

The application of this procedure permits the formation of 

the spinel phase Mnco104 with specific surface area of 34 and 

44 m2 /g at 80° and 200°c respectively, being these higher 

than the reported in the literature. 
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LAICM3273P 116, Tue. 14 
INCLUSION OF A LJ'rHIUM-AMINY. JON IN /\ Nt:w llATRlX: THIOURt:A­

CHLORIDt: 

Nicolas Yutronic, Paul Jara, Guiller.o Conzalez, Victor 

Manriquez, oscar Wittke. 
Departamento de Quimica, t'a::,:ltad de Ciencia!:, t.:ni•1crzidad de 

Chile , Casilla 6~1, santiaqo, ~hilc. 

The inclusion of lithium in thiourea matrix r.ay ~e ~t great 
interest for modeling of biological zystem!': as well :t:. tcr 

studying from a pharmacological point of view the transport 
and bio-availabi li ty of this element. further, tt.c h iqh 

mobility of the host cationic species expected for thi~ kind 
of host-guest complexes may be useful for developing new tJ~t 

ionic conducting materials~. 
Recently, we have informed that the crystallization 

thiourea in the presence of saturated amines 1:· 

dicyclohexylamine, N-methylcyclohexylamine and quin~~l~din'· 

bears to inclusion compounds which are in some extend sinilJr 

to the classical inclusion of hydrocarbons in the .331'.'.c· 

matrix". 
The reaction of thiourea with quinuclidine and lithiu~ 

chloride in ethanol/acetone mixture leads to the formation uf 

the inclusion compound (thiourea).,·(quinuclidir.eJ_,·Li·•:: . 

complete structure determination of the product was pcrtorr..c.l 
and shows a channel structure formed by monodimensiondl, nor.­

intersecting chains of thiourea molecules linked l>y chlori.lc· 
ions. This first ternary lithium-amine-thiourcd supercompicx 

may be described as the inclusion of a lithium quinuclidinc 
cationic complex in the van der Waals holes of a thioured­

chloride matriz. The thiourea channels accommodate th0 
complex species [Li(quinuclidine)J)' in a ztackcd torn. 

Acknowledgments: Pesearch fina11ced by following Grar.t:;: 
t'ONDECYT 90-1120 and 91-084?; DTI, Univcrsidad de r;hik 
Q3287, Fundaci6n Andes C-10810/2. 
1-B. Ratnakumar, G. Nagasubramanian and c. Bankston,, J. 
Electrochem. Soc., 1992, 139, 1~13. 
2- N. Yutronic, G. Gonzalez, and P. Jara., bol. soc. Chil. 
Quim., 1992, 37, 39. 
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LAICM3179P 117, Tue. 14 

DESIGH AND SYNTHESIS OF SOLID SOLUTIONS SrTi Ru o 
1-x x 3 

PEROVSKITES 

S_L_ Cuffini and R.E. Carbonic 

IHFIQC, Depto. de Fisicoquimica, Fae. de Ciencias Quimicas, 

Universidad Hacional de C6rdoba. c.c. 61, 5016 Cordoba, 

Argentina. 

We repor-: 

SrTi Ru 0 
t-x x J 

on the solid state synthesis 

in all the Ru concentration 

of ceramics 

range. The 

accurate composition of the different compounds was 

determined by plasma emission spectrophotometry. 

Crystallographic data show that compounds with x=0.10, 

0. 33, O. 40, O. 50 and O. 80 are single phase materials and 

there is no evidence of superstructure implying a random 

distribution of Ti and Ru in perovskite 6 sites_ It was 

found that a small tilting of the Ru0
6 

octahedra leads to 

an 0-orthorhombic deformation particularly manifested for 

X>0.50. Energy dispersive x-ray anali',::;is (EDAX) from 

different size areas indicate an uniform dist~ibution of Ru 

and Ti. Observations done with scanning electron microscopy 

show a main grain size in the l • 3µ range. On the other 

hand, four probe resistivity measurements show that the 

metallic conduction of SrRu0
1 

appears to be maintained d~wn 

to X=O. 50; a fact that also is reflected in preliminary 

infrared transmission spectra for the internal modes 

vibrational region that show features becoming increasingly 

screened by free carriers as titanium is replaced by 

ruthenium. 

transition 

It 

in 

also 

the 

corroborates 

same range 

a metal-insulator 

as sugge:>ted by 

phase 
lo;; 

temperature transport measurements between x~o. 40 and 

x=0.50. 
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LAICM3211P Ill, Tue. 14 
PREPARATION AllD CHARACTERIZATION OF IRON( III) 

OXIDE HIGHLY DISPERSED OVER SYNTHETIC HYDROTALCITE 
Eciuardo J.S. ¥..i£hi and Luis A.S. de Almeida Prado 

(Universidade Estadual de Ca11pinas, Instituto de Quimica, 

Caixa Postal 6154, CEP 13084-100, Campinas, SP - Brasil) 

A new inorganic material was prepared reacting Fe3 (CO) 12 

with hydrotalcite,in THF, at 25°C. After 30 11inutes stirring 

a red air sensitive solid is obtained and characterized by 

infrared as being the HFe3 (CO) 11 - anion supported on the 

hydrotalcite matrix. In contact with oxygen the material 
becomes light yello~ - the v00 infrared bands disappear from 

the IR spectrum - due to decomposition of the organometallic 
intermediate. This yellow solid exhibits a single doublet in 

the Mossbauer spectrum, the isomer shift value being 

concordant with the reported one for a-Fe203 • The absence of 

the superparamagnetic sextet, common in bulky a-Fe203 

samples, indicates that the iron oxide is highly dispersed 
over the hydrotalcite matrix. The X-ray difratogr3m of the 

yellow material in identical to that obtained for pure 

hydrotalcite indicating that the iron oxide is bound to the 

surface of the matrix.The 27Al-MAS-NMR spectrum shows no 

change in the octahedral symmetry of aluminum sites, in line 

with the previous observations. 
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LAICM32'1P 119, Tue. 14 

A HRElt STUDY or 1llE LnBa FeO SYSTEM. 
2 z 

E. Garcia1
• C. Prieto

1
• H. Parras

1 
.H. Vallet-Reg1

2
'

3 
and J.H. Gonzalez 

Cal bet~ ' 2 

1Dpto. Quimica lnorganica. facu!tad de Quimicas. Universidad 
Complutense. 28040 Madrid. Spain. 

2 Ins. Hagnetismo Aplicado IRENfE-UCHl. Apdo. 155. 28230 Las Rozas. 
Madrid. Spain. 

3Dpto. de Qui111ica Inorganica y Bioinorganica. Facultad de Farmacia. 
Vniversidad Com~lutense. 28040 Madrid. Spain. 

The different anionic coordinations that can be adopted by copper 

atoms in the RE-Ba-Cu-0 system IRE = Rare Earth) have led to several 

oxygen-deficient perovskites. After the discovery of Y6a
2

Cu
3
0

7
• the 

1:2:3. RE:Ba:a CB= transition metal) ratio has been the most widely 

studied. If iron were substituted by copper maint~lning the cationic 

ratio 1:2.3. the differences in stability at the metallic sites should 

lead to other results in the RE-Ba-fe-0 system. Accordingly. we have 

undertaken a study on the accommodation of compositional variations in 

LnBa
2
Fe

3
0., (Ln = Nd. Sm. Eu. Gd, Dy and Ho). 

The microstructural characterization of these materials al lows us 

to propose the existence of two members of a new homologous series of 

general formula Ln Ba feO 
l/l 21) J-(l/l2n>lll 

The n =- I IP.rm is 

constituted by Dyl Ho l 111Ba21le02. 67 and the n = 2 term is 

Nd Ba f'eO 
2.80' 

which can be described 
;/J 213 

alternance of [f'eOsl square pyramids and 

c-axis leading to a tetragonal symetry 

as formed by the different 

[fe0
6

l octahedra along the 

(P4mml. The same study 

cieveloped for Ln = Sm and Eu reveals a more complex mic.rostrurture, 

exhibiting d short-range order situation 

finally, when l.n = Gd t.wo new members of ti1c prf'•Jious faml Jy, 

n • 7/6 and n = 7/5, are obtained as a funr.t.lon of lhr lh<'rmal 

trl"atment. A modulated stru.-.ture approar.~, to 1.nfla f'e 0 
) 1 I 

nvrr the 

descr lptlon of thesP. phases ls dlsrus5ed. 

399 



IAICMJ.JOlP 

ELECTROCHL\HCAL LITHIUM INSERTION IN 

REDUCm TUNGSTEN OXIDES 

A. Garcia-Garcia. Lnicia M. To"es-Martinc. 

120, Tue. 14 

Faculrad de Ciencias Q11imicas. U.A.N.L. Apartado Postal 1864 
Monte"~·. N.L.. MEXICO 

F.Garcia-Afrarado, E. Mortin and M.A. Alario-Franco 
Departamenro de Quimica lnorgtinica, Facultad de Ciencias Quimicas 

Unfrersidad Complurense 
28040 Madrid. SPAIN 

Among the compounds having a Re03 related type-structure. both monoclinic 

W03 and M~. have been obtained by low temperature routes. These oxides have 

shown the capability of playing a "host" role in intercalation reactions yielding bronzes 

such as N3xW03 or LixMo03. 

Although a lot of attention has been paid to these compounds little work has 

been done on the intercalation chemistry of the corresponding reduced oxides. The 

removal of some oxygens from the Re03 type structure produces rs phases in the 

tunsgten case. Besides. lithium intercalation in some of these phases such a.'i W 1,p55 
using n-butyl lithium was shown to occur up to 9 lithium per formula 111. Due to the 

high reductive strength of n-butyl lithium the existence of intermediate lithium 

compounds was probably not detected. 

We have investigated the formation of Lix W 190 55. 0< x < 9. hy means of 

electrochemical methods. 111ese allow a fine control of the stoichometry and hence the 

study of the possible lithium ordering into the tunnelled structure of 1hc reduced oxides. 

The voltage-composition curves so far obtained have shown the presence of 

several voltage drops and plateaus indicating the existence of different phases 

LixW 19o!'i!'i in the range O<x<9. Since for Li9W1c,Oss the structure of the reduced 

oxide appears to he kept, the formation of the new phases are thought to he due to 

different lithium ordering. A structural stuJy of these new hronzes will also he 

presented. 

I 11 C. Rosique-Perel et al. J. Solid State Chem. 76. 313 (I 9RRI. 
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IAICM3311P 121, Tue. 14 

NEW IRIDllM PEROVSK.ITE-LIKE MIXED OXIDES: 

Ba2Lnlr06 (Ln =Pr, Eu. ,_nl 

E. Ramos-Carbonero, I. Alvarez, H.L. Veiga and C. Plea. 

Departa~ento de Quimica lnorganica I. 

Facultad de Ciencias Quimicas. Universidad Complutense. 

Ciudad Universitaria, 20040 Hadrid(Spainl 

The ideal perovskite structure lao=4Al is modified when the octahedral 

B sites are occupied by differen: cations (A288'06l. When the 

differences between the radii and the charges of B cations are quite 

large, long-range ordering occurs giving rise to a superstructure and 

the unit-cell parameters are related to ao (a - aol. In ou~ case the A 

sites are occupied by Ba cations (which ionic radius is similar to the 

oxygen one) and the cubic symmetry is maintained. 

The materials Ba2Lnlr06 (Ln=Pr. Eu, Lui were obtained by solid state 

reactions between BaCOJ, Ir02 and the respective lanthanide oxides 

CPr4011, Eu.zOJ, Lu.zOJI at 1J7J K in several steps. 

The products were characterized by X-ray diffractionand the 

parameters, refined by the AFFHA program, are listed in the table: 

Compound a (Al 

Ba2Prlr06 

BuEulr06 

Ba2Luir06 

8.J9J9(Sl 

8.4J48(Sl 

8.2938(51 

The crystal structure of Ba2Prir06 was refined by a Rietveld analysis 

of powder X-ray diffraction data. The cubic space group is F111J111. 

Magnetic susceptibillty measurements are interpreted on the basis of 

th~ presence of Ln and Ir :atlons o~ the B sites. Electrical 

measurements show that the compounds are good semiconductors. 
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LAICM3319P Ill, Tue. 14 

A NOVEL EX>MPLE OF A-CATIONS ORDERING IN THE PEIIDVSUTES (HLa)(HgTel0
6 

FOR H =Na Y K. 

H.L. Lopez, M.L. Veiga and C. Pico. 

Departamento de Quimica lnorganica £. Facultad de Cier.cias Quiaicas. 

Universidad Complutense. 28040 Madrid. Spain. 

It is well known that in A
2

(BB' )0
6 

and AA'IBB' 10
6 

perovskites an 

ordered distribution of two types of B and B' ions along ( 111 l planes is 

most :probable when a large diffenmces in both their charges and ionic 

radii exists Cl). However, an ordered arrangement of A and A' ~ons on 

twelve coordinated site in CAA' 18
2
0

6 
perovskites ls found in a very limited 

nU11ber of compounds ( 2 I. 

The compound CHLalCHgTeJ0
6

, H "' Na and K, show an X-ray powder 

pat tern character i:itlC of the perovsklte structure. The ce 11-edges are 

approximately ~2a0 for the a- and b- axis and 2a
0 

for the c-axis and 11 

close to 90°. where a is the parameter of the ic!eal cubic perovskite. In 
0 

the both compounds, a catior:. ordering of Na• and La
3

• ions ls therefore 

considered to occur along alternated c-pl~nes. Thus a superstructure model 

based on cation ordering ls pnposed ilS shown ln figure l. In order to 

confirm the proposed superstructure a study by neutron diffraction has been 

carr led out. 

I - M.L. L6pea. Thesis Doctorel. 

1993. 

2. • T. Seki ye, T. Y-to end Y. 

ror 11. lul I. Ch... Soc. Jpn. 57 

(2!. 1159 119141. 

01.e O• 
Figure I. - Structural model of NaL•M1T~06 
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MANGANESE-CONTAINING HYDROTALCITES. 

c.earrigat. JM Fernandez1 , FM Labajos2, v. Rives2 and MA 
Ulibarri!. 
t0pto. Qulmica Inorg~nica, .Universidad de C6rdoba,Spain. 
2Dpto. Qu1mica InorgAnica, Universidad de Salamanca, Spain. 

Hydrotalcite-like compounds are Layered Double 

Hydroxides (LHDs) with the general fonaula 

[Mll1_xM111,. (OH) 2 }""A"-,.,.z-nH20, where the trivalent 

cations partially substitute for divalent ones in the 

brucite like layers; the resulting net positive charge is 
cancelled by counteranions associated to variable amounts 

of water between the layers. The properties and 

applications ~f some LDHs and their decomposition products 

have been recently reviewed (1). 

In the present work, new LDHS containing Ni-Kn and M~­

Mn have been synthesized at room temperature and constante 

pH. During precipitatior. Mn(II) ions undergo partial 

oxidation to Mn(III), given rise to the LOH structure, that 

was confirmed by X-ray powder diffraction. The interlayer 
spacing corresponding to the presence of carbonate as the 

counteranion Cdoo3= 7.8-7.9), also confirmed by FT-IR 

spectroscopy. DTA profiles recorded in air and in N2 for 

the Kg-Mn sample ~ere very similar, with two endothermic 

effects at 190 (dehydratior.) and 350°C(dehydroxylation and 

decarboxylation), their position coinciding with TG weight 

lusses. For the Ni-Mn sample, these peaks were recorded at 

195 and 300°C, with two additional peaks at 580 (exo) and 

aoo•c (endo) when the analysis was carried out in air. 

Calcination at increasing temperatures gives rise to 

formation of divalent cation with the rock-salt structure, 

and to the corresponoinq spinels. 

The differences between the thermal stability of both 

compounds are discussed on thP- basis of the different 

chemical properties of the constituting cations. 
1 r r.•v•nt,f' Trlrtrn an.rt A y,.,.,,.r1,r .. t•t ff')fl .. y 11 C1ffl>171 

,.ln•ntl"I •"ppnrt rr- r.lrYT ll!AT'll-7671 4M ... 
Ca•t 111,. v l.,.An I• arknnwl,.tlt'J"rt. 
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LAICM3334P 124, Tut. 14 

SYNTHESIS OF Ti02 BY PYROL YSISOF AN AEROSOL 

J. Pefia1.1, A. Manincz1, J.M. Gonzalez-Calbet?.J and M.Vallet-Regi1..? 

Depanamenta de Qufmica lnorganica y Bioinorganica. Facultad de 

r-armacia. Universidad Complutensc de Madrid. 28040-Madrid, Spain 

2 .nstituto de Magnetismo Aplicado, RENFE-UCM, Apto. 155. Las Rozas 

28~ Madrid. Spain. 

3 Depanamento de Quimica lnorgtnica, Facultad de Quimicas, 

Universidad Complutensc de Madrid. 28040- Madrid. Spain. 

Ti02 i-; one of the best catalyst in the photocatalytic action for waste water 

treatment. the photocatalytic efficiency depending widely with its structural type, 

crystallinity and particle sizc1
• More recently, and due to its semiconductor 

behaviour. Ti02 is being used for gas sensor, since its near-surface region 

conductivity is very sensitive to the atmosphere. For most of these application.-;, it 

is of panicular importance to synthesize a material showing very high specific 

surface. which is Mrongly dependent on the preparation method and ulterior 

annealing treatment. 

For these rca~ns. we have prepared titanium oxide microparticlcs by pyrolysis 

at 7f)(Y'C of an acrmol generated by ultra high-frequency spraying of a 0.05M 

titanium citrate solution. obtained by reaction of Ti02.nHp freshly prepared by 

hydrolysis of TiCl4 with citric acid 0.02M. The material so obtained was subjected 

to different annealing treatments in order to study the influence of the temperature 

and time treatment on the amorphous-anata-;e-rutilc transition . 

. 
The rharacterization by means of X·ray, TG-DT A, IR and SEM will he 

reported. Such a study indicates the presence ofTi02 hollow spherical particles ( 1·2 

µm), anata\e or rutilc heing isolated as a function of the thermal treatment. 

I. K. Tanaka. M.F. Capulc ans T. Hisanaga. Chem.Phys Leu. lll7. 73 

(1991) 

1.. Y. Shimizu. Y.Takao and M.Egashira, J.F.lcctrom. Soc. 135. 2~39 ( 19Ktl). 
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LAIC!\1333SP 125, Tue. 14 

DETERMINATION OF THE CARBON ItlPURITIES IN THF. 2212 

Bi -SUPERCONDUCTOR. 

!-=--R.1rr. tr, .. ;:~·· . 

1[1pt·'· 1_1·.11mi· .1 lnnrP,.1ni··.i. Fa··ul tad de Qui micas. llnivt•rsidad 

,c ... ·~~'lutt·n~f' .. ~~n·ill M.t1lr id. ~pain 
''.r,-,• M1~n.-:!•;;no Apiic.1d<> IRFNFT-lJOll. Apdo. 155. ?S.'->0 Las Rozas. 

M,.1: ~ ~ ~rdn 
'[1r~· ·i•" 1.lu~mi\-.1 In.)r~.1ni'"' 'i Bioinorganica. F.1.-ult.•d cit" F.1rm;i1._·ia. 

~!r.!·.-"-.r·~t-L••i 1·..,1mpl•,t, .. n•.;e .. ~'-'l1·1C M.1<irid. Spain. 

~.ir•·: :i;: t .. r.·nt m•'t h0•is h.lV<' bt'en us.-d to prepare sup<'rconductor 

th .. us.-ful I mt'!hods for the syntt,.-sis of bulk 

:;'.W•':· .•:1·!q.·r,,: ·•:ddo•s is the P.-chini m.-tt.od (I l. fl<>1.1evf'r. some carbon 

r.-m.1ir,:' t·•·tw•·•·n th•' j(rains of the product. du<> to th<' th.-rmal 

,j,.,.,mp ··.i' i ·n :·• ··itt.\!.,'.; and t>thylenf"p;lyco!. Obviously. this sh,1uld 

v.1 l Ut'S •lt·p-nds 

f-q !h!~ .. ff',''""ur •• WP h.tVP rr,.par•·d thf"" E:'iSr}~aCu/>H.,;~Upt"f1olO<hJrt\lr 

m.t~•·: \.tl q•,inr, th,. f' hini pr•l• ,~~;·; l l I. i··)nfr(•l l inp dif ter,··nt asp(•l:t~ 

.' 

Ii I initial 

ltlf' .itmo•,1·h'"t•· 1ll .iir 

4c;o "1·; Iii i I int l1wn• ,. 

~ p,. hi r1 i. t' ·~ !· ,r .. r.' '· .' i 1. t.•·-. ! l '''''' 1 

f~ l ! 1 llf.IP.'·~. /\ i1·r ··mi,·. d i!~·q ... 1 . 

''-; l ( I I ~ ( I ~.' •. , ~ 
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LAICM3336P IOI. Thu. 16 

COMPLEX SU .. ERSTRUCTURES IN THE 
Pr2.,Sr'.lCuO.a.o SYSTEM 

A. Varetal.::!. M. Valle1-Regf2·J and J. M. Gonzalez-Calbe1I.::!. 

I Depanamenro de Quimica Inorganic a. Facuhad de Qui micas. 
Universidad Complu1.:nse. 21\040 Madrid. Spain. 
::!fnsci1u10 de Magne1ismo Aplicado. Apdo. 155. Las Rozas. 2K230 
Madrid. Spain. 
3Departamenro de Quimica lnorganica y Bioinorganica. Facul1ad de 
Farmacia. Universidad Complu1ense. 2K040 Madrid. Spain. 

Three sruc1ural 1ypes. T. T' and T*. related 10 1he K::!NiF.i s1ruc1ure 

have heen reported for R1CuO.i materials (R=rare earth) which are 

dependenl of lhe R anionic radium ( I ). 

The rare earth cupra1es R,?CuO_. IR=Pr. Nd and Sm) are parenl 

compounds of rhe eleclron-doped superconduc1ors R::!-xCexCuO.i.i; 

showing 1he so-called T' s1ruc1ures. 

The T srructure in La1.xSrxCu0.i. 0 can he s1:iblc for a "'ide 

composi1ion range IOS x s t.J.i > hut mix1ure of 1he T-1ype phase and 

Sr::!CuO ~ i' ohlained for x> t.J.J. The stabilization of 1he T struc1ure 

occurs in Pr2.,Sr,Cu0.i. 0 and :\d2.,Sr,Cu0.i.0 for x=I and x=IA. 

respecli\·ely C?1. 

On rhe olher hand. a T"-T•-T-Sr2C u 0 ~ phase transi1ion seems 10 be 

obo;erved in 1he Pr2.~Sr,CuO.i." 'Yslem IOSxS21 wirh increasing Sr 

'uhs1i1u11on. In o•der to undersland the accommodation of 

compo,iuonal \'ariations in this system. 'amples ha\e h~en 

prepared with accurate control of hoth x and o. 
The mino,truclUfal characteritation hy electron diffraction and 

micro,copy 'how' lhat non·s1oichomc1ry i' accommodated hy 

mean' of the formation of .complex 'uper,1ruc1ure' rela1cd to T and 

r ·,1ructural 1ype'. Structural model' as a function of the 1nygcn 

C•intent will he di,cu"cd. 

1I1 Z. h .. k ,., al. Phy,1ca C'. 162-164. I ti!! I 119!!91. 

121 11.Y. llwang t"f ,1/. Phy'•~·;e C 192. 162 119921. 
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HOV IWIY POLYTYPES CAN EXIST IN TIIE Balln0
3 

SYSTEJf ? 

M. Parras1
• J. Alonso1

'
2

, J.M. Gonzalez-Calbet 1
'

2 and M. Vallet-Regi 2
'

3
. 

1Dpto. Quimica Inorganica. Facultad de 

2
Coaplutense. 28040 Madrid. Spain. 
Ins. Hagnetismo Aplicado (R£NFE-UCH). Apdo. 
Madrid. Spain. 

3ni>to. de Quimica Inorganica y Bioinorganica. 
Universidad Coaplutense. 28040 Madrid. Spain. 

Quimicas. Universidad 

155. 28230 Las Rozas. 

Facul tad de Farmacia. 

AMJ
3 

perovskites can be usually described from the A0
3 

stacking 

layers, H catior~ occupying octahedral sites. If all A0
3 

layers are 

cubically stacked a cubic JC perovskite ls obtained. When the stacking 

is hexagonal, the BaNi0
3 

(2H) structural-type is obtained. Between both 

JC and 2H-types, the existence of an almost infinite number of 

intermediate types can be imaged by intergrowing hexagonal and cubic 

layers. However, only a few number of them have been 1escribed up to 

now, generically named hexagonal perovskites. 

In this way, powder X-ray diffraction studies by Negas and Roth 

(1 l have shown that BaHn0
3 

adopts a 2H type structure. According to 

these authors, besides this one, a series of anion deficient BaHnO 
3-y 

phases exists. including different hexagonal types as SH, 6H. 10H and 

4H and one rhombohedral 15R type. 

However, in a microstructural study of some of tnese materials, as 

15R and 6H-types, we have shown the existence of disorder as a result 

of the disordered intergrowth of phases wlth different alternance of 

A0
3 

layers. w~ show in this paper, a HREH study of the BaHn0
3

_Y system 

which evidences the existence of new polytypes. Particular attention 

will be d-.voted to two possible new types: 21R and 8H'. 

I. T. Negas and S. Roth, J. Solid State Chem .. 3, J2J !19711. 
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COMPOSITIONAL VARIATIONS AND STRUCTURAL 
TRANSITIONS IN Nd2.1tSr1tNi04+6 

J. Alonsol.:!. ~- Vallet-Regi2·3• M.J. Sayaguesl.2 and J.M. Gonzalez­
Calbetl.2 

I Depanamento de Quimica lnorganica. Facultad de Quimicas, 
Universidad Complutense. 28040 Madrid, Spain. 
2lnstituto de Magnetismo Aplicado, Apdo. 155. Las Rozas, 28230 
\fadrid. Spain. 
-1Depanamento de Qulmica lnorganica y Bioinorganica. Facultad de 
Farmacia. Universidad Complutense, 28040 Madrid, Spain. 

'.'ld2Ni04+6 shows the KiNif4-structural type, the space group being 
dependent on the oxygen stoichiometry (I). The partial substitution 

of Sd by Sr in air synthesized samples of the Nd2-xSrxNi04+6 

"Ystem is accompanied by an orthorhombic (Fmmm)-tctragonal 
(14/mmm) structural transition for x=0.2 (2). Since structural 
transitions seem to be dependent Of both ll and 3, WC have 

undertaken a study of this system by accurate control of the 

oxygen content. 

Nd2.xSrxNi04+6 (GsxSI) prepared al 1400°C in air shows a high Ni3+ 
percentage. Such materials were reduced under controlled 

atmosphere at different conditions leading to two different series as 
a function of a: 

a) when the average oxidation state of Ni is 2+. (Rx 11 samples) 

orthorhombic Bmab materials were obtained for (Os.u0.4). 
b) when both Ni2+ and Ni+ are present (R x1•11 samples), a 

B 112/n space group is obtained for x=0.2, and lmmm for 0.2SxS0.6. 

A comparative study of both oxidated and reduced samples will be 
reported. 

(I J B.W. Arbuc:.·~. K.V. Ramanujachary, z. Zhang and M. Greenblatt, 
J. Solid State Chem. 88, 278 (1990). 
(2) Y. Takeda, M. Nishijina, N. lmanishi, R. Kanno, 0. Yamamoto and 
M. Takano, J. Solid State Chem. 96, 72 (1992). 
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ED AND HREM STUDY OF THE LaNiOJ-~· SYSTEM 

M. J. Sayuuesl.2, M. Vallct-Reg1".?.3, A. Canciro2 and J. M. Gonzalez­
Calbetl.2. 

I Dcpanamento de Quimica lnorganica. Facultad de Quimicas, 
Universidad Complutense. 28040 Madrid. Spain. 
2(nstituto de Magnetismo Aplicado, Apdo. 155. Las Rozas. 28230 
Madrid. Spain. 
3Departamento de Quimica lnorganica y Bioinorganica. Facultad de 
Farmacia. Universidad Complutense. 28040 Madrid, Spain. 

A microstructural study or 1he LaNiOJ-y perovskite-related system 

has been performed. Samples were obtained by reducing the 

stoichiometric LaNi03 material. where y has been accurately 

controlled by means or a high sensitivity thermogravimetric 

technique. 
Electron diffraction (ED) results show that ordering or oxygen 

vacancies leads to the form •lion of new superstruttures of a 

homologous series of general formula LanN inO ~n-1 when y=0.5 and 
0.25. i.e .. for n=2 and 4, respectively. S1ruct11ral models of such 

phases can be described as formed by ordered intergrowths of 

(n-1) octahedral layers ahernating with one layer in which Ni2 + 

adopts square-planar coordination. A high resolution electron 

microscopy (HREM) and image simulation srudy confirms this 

structural model. 
Compositional variations for y=0.20 and y=0.33 are accommodated 
by means or disordered intcrgrowths of octahedral and square 

planar layers. 
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CHAINS IN TWO NEW PLUOROMANGANA'l"ES: HYDROGEN BOND 

FRAMEWORK. 

C. Elias111 , P. Nufiez 111 , X. Solans 121 y A. Tressaudl 3
l, 

!21 

!JI 

Dcparume!lto de Qui mica .1orgamca, Umversidad dt· I .a 1.aguna. 38~00. Te01er1f e. 

Dpto. de Cnsulografia y l\.:.nc:ralo15ia, Uni•·ersidad de Harcc:lo01a, OSu:s. Barcelona. 

1..abo•atorie de Chimie du Sohde, Umvc;s1tc de: R,1rdcau:ot I, 33405 Talan.:e. Francia 

Two new fluoromanganates (III) with 2, 2 'dipyndyl a:.d 

4,4'dipyridyl, not described in the literature, have been 
obtained by mixing hydrofluoric acid solutions of Mn (III) 
and the corresponding organic base. They were 

characterizated by chemistry analyses, I.R. spectroscopy and 

single crystal X-Ray diffraction. 
Compound I (MnF4L1]H, where L1=2,2'dipyridyl, has a 

monoclinic cell (P2,/n): a=l9.737(4);b=7.490(2);c=9.031(3) 

l.;ll=95.22"(3);Z=4. The ligand is bonded to Mn, via its two 
nitro~en atoms. The structure shows chains running parallel 
to b axes of elongated o:tahedra connected each other by a 

double hydrogen ~ond1ng. 

Compound I Compound II 

Compound II: L2[t:nF.(H10)zJ 1 21110, with I.2=4,4'dipyridyl 

diprotonated, hils a monoclinic cell (r2,i: a=S.164(2\;b 

18.519(4);c=9.863(2)A;JJ=99.07'(0.1~3);Z•=2. The liqa:id acts as 

countercation with charge +2. 
As can be d~duced of both figures a very rich 

intermolecular hydrogen bond framework is present and it will 

be chscussed. 
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LAYERED TIN-TITANIUM PHOSPHATES 

C. Trob:ljo. M.L. Rodriguez. M.A. Villa-Garcia. J.B. Parra*. J.R. Garcia. J. Rodriguez 

.-\rt•a de Q11fmic11 ln11rga11ica. Fam/tad de Qufmica, l'nii•ersidad de Oi•iedo, Oi·iedt>. 
, • I lrrsrillllll N11cim111/ de/ r arbtfo. C.SJ.C.. Apartado 73. 33080-0i·iedo, Spain 

In the last years. the larncllar phospha:es of tetravalent metals have been the 

subject of several investigations as a consequence of their interesting propcnies in fields 

'uch as ion exchange. catalysis. ionic conductivity, etc .. Two SU'UClural types have been 

mainly studied: a- and y-forms. Despite the chemical composition of both varieties is 

'irnilar ('.\11HP0,1!11H!OI. they arc very different since the a-form is a 

ti1 ... 1hydrogenphosphate) monohydrate and the y-form is dihydrogenphosphatc 

orthophosphate dihydratr. 

Although many larnellar phosphates with a-strueturc la-M(HP04)z H 10 

1'.\t=Ti.Zr.Hf.Sn.Pbll arc lnown. only the synthesis of the y-M(H1P04)(P04)·2H10 

1 '.\1= Ti Zn has been described. The synthesis of bo:ll varieties is easy for the titanium 

phosphates. By addition of diluted H3P04 to an aqueous solution of TiCl4• a gel of 

!llanium phosphate is obtained with a molar ratio Pffi lower than 2 which at reflux in 

.:oncentrJted H,PO, gives rise to a microcrystallinc material with a molar ratio Pffi of 

1. \Vhen the concentration of H,PO, is 10 M, the a-compound is obtained. When it is 

17 '.\1 the variety obtained is the y. 

The synthesis metl'·.xl of a-tin phosphate is similar to that of the a-titanium 

pho~phate. y-Tin phosphate has not been synthesized yet. This paper reports the 

synthesis of tin-titanium phosphates in similar conditions to those used in the synthesis 

of y-titanium phosphate. The new materials arc characterized by chemical, tcxtural and 

thermal analysis. X-ray diffraction. i.r. spectroscopy and electron microscopy. 

Our tin-titanium phosphates arc M>lid solutions showing an isomorphic 

... ubstitution of tin by titanium in the a-tin phosphate lauicc and tin substitution in the 

y-titanium phosphate lauice. In both cases. the ·,olubility is panial. The coexistence of 

both ..,aturated phases is observed in .~amples of composition between the solubility 

limit~. Lauice parameters scarcely vary during lhc isomorphic substitution. The 

intercalation compounds of mixed un titanium phosphates with n-butylamine were 

synthcsiz~d being 1hc1r interlayer distances a function of the Ti/Sn ratio. 

a-Tin phosphate and y-titanium phosphate arc materials with low specific 

,urfacc. The porosity of the tin-titanium phosphates is higher so that is more suitable to 

hi: u'cd a' catalyst and caralrr 'upporr. 

411 



LAICMJ34JP 107, 1bu. 16 

INTERCALATION OF a.~ALKYLDIAMINES IN LAYERED l-TIT ANIUM 
PHOSPHATE FROM AQUEOUS SOLUTIONS 

Enrique Jaimez. ~amino Trobajo. Jost R. Garcia and Julio Rodriguez 

Area de Quimica /norg611ica. Facultad de Qulmica. Unfrersidad de O\•iedo. O\·iedo. 
Spain. 

Introduction 

Intercalation of dibasic organic molecules in an acid layered solid uansfonns the 
compound in a framework material that may show a potentially accessible porosity. In 
the last years. many papers on the propcnies of layered phosphates of tetravalent metals 
in intercalation procedures have been published. This paper rcpons a study of the acid 
basic topotactic solid state reaction between alkyldiaminc solutions (H1N-(CH1J.-NH1• 

n=2-9) and the y-titanium phosphate, y-Ti(H1P0,)(P04)-2H10. to obcain 
y-Ti(H1P0,)(P0,)-xR(NHz}1-mH10 compuunds. 

Experimental 

The intercalation process was carried out with the batch technique. Two series of 
compounds were synthesized by dispersing, at 2S°C. 0.4g of y-TiP in 40 ml of 
standardized diaminc solutions. with variiable concentrations. The materials were 
obcained using reaction tilll':s of S hours for the first series, and 48 hours for the second 
one. All the samples wer.: dried at S0°C and then their XRD patterns were obtained. The 
intercalation compounds were also characterized by measuring the diamine content by 
elementary analysis (C.H,N) and weigth los.\ measurements. Thermal analysis (TG and 
DSC) and the pH variations occurrir.g during the intercalation process were also 
dctennined. 

Results and discussion 

The free area of each POH group in y-titanium phosphate (16.4 A.1) is lower than the 
size of the cross section of the amine (18.6 A.2) so that stcric hindrance should be 
encountered for the simultaneous interaction of amine with two adjacent active centers. 
The intercalation of one mole of amine per mole of y-titanium phosphate is 
geometrically impossihlc. The compounds with hitthcr organic content have the formula 
y-Ti(H1P0,)(P0,)-0.7R(NH1) 1-H:O. Their basal spacings in1:rcasc linearly with the 
number of carbon atoms in the alkylchain. In the equilibrium. the amines arc located in 
the interlayer spacings as a monolayer. The -NH1 groups of each amine interact with 
hydrogen ions of two different layers. The alkylchain is located in a trans-trans 
configuration and the N-C bond is approximately perpendicular to the phosphate layer. 
The crystalline pha~.> obtained under non-equilibrium conditions (shon reaction times) 
show interlayer distances smaller than those found in the thermodynamically stable 
'ompounds. which indicates a higher inclination of the alkylchain and more stretched 
configuration~ (it i5 even possible the existence of diaminc molecules bonded to the 
layer through only one amino group). The thermal stability and textural propcnies of the 
interca:ation compounds arc analyzed. 
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DSC AND XRD STUDY OF THE SYSTEM 

(NH4)2S04-{NH4l28ef 4. 

108, Thu. 16 

M L Martinez Sanidn A. Rodriguez • L Mesi/es, x. 5o1ans• y EH &xanegr;,f. 

Opt. de Quimica lnorganica, "Opt. de Cristal~. fMleralogia i DipOsits 

Minerals, Universiat de Barcelona. Diagonal 647. 08028 Barcelona. Spain 

'opro. de Fisica Aplicada II, Universidad del Pais Vasco. Bilbao. Spain. 

Compounds of the general formula AiSX.. have drawn much nerest in recent year.; because 

or their ferroelasticlferroelectric behavilU and their strudural phase transitions. sometimes. 

incommenSurate phase transitions. 

Ammonium sulfate, (NH4)iS04 (AS] undergoes a fem:>eleetric transition at 2231<. Both 

paraelectric and ferroeleettic phases are othofhombie, the symmetry changes from the space 

group Pnam in the paraeledric phase to Pna21 in the fenoelectric phase. Ammonium 

tetranuoroberilae, (NH4)2Bef 4 (ABF] undergoes two succesiYe phase transitions at Ti= 183K 

and Tc= 1nK. The crystal symmetry or the paraelectric phase above Ti is orthorhombic Pnam. 

the ferroelectric phase below Tc is also orthOrhombic IM Pn21a. and the intermediate phase is 

undetermined. with the inCOmmensurate modulation along the a axiS· 1. 

In recent papers the system (NH4>2(S04)1.x(BeF 4)x (1>x>O) [ASBF) has been studied. The 

phases rich in sulfate show a behaviour very similar with the AS The phases rich 10 

tetrafluoroberilate show a benaviouf related with the ABF. Another intermediate domain exists 

which is not wen characterized2. For this reason we have studied the behaviou; of lhe sohd 

soltAion ASBF using DSC and XRD powder at variable temperature in order to delimit the 

different domains. 

We can conclude: 1) there 31'8 SOiid SOiutions for an valueS ol x. 2) the two ferroelectric phases 

Pn21 a and Pna21 have a limited r31l1Je of existence. 3) the intermediate incommensurate phase 

is different than the OCher two phases and it has a finite range ol composition. 

(NH4)2S04 (NH4)2Bef4 l -
T(K) :ztlR 183 298 143 

·-a(A) 7.782 7.~'37 7651 15 131 
b(A) 10.636 10.610 10.457 10.501 
C(A) 5.993 5.967 5.932 5.925 

Pnam Pna21 Pnam Pn21a 

1 Y Uesu. J. Ogawa, et al .. Phys. Status Solidi A67. 693 (1981) 
2 R Alma1rac. H. AArabad an<J M. Siali. Ferroetectncs 105. 189 (1990) 
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PllASF. CHF.MISTRY AND MICROSTRUCTURF. OF ZONE 
REFISF.D Sl!PERCONDUCTING COMPOSITE WIRF.S 

:\. Sotelo. !\1. T. Ruiz. G. F. de la Fuente and R. Na,.·arro 

/11Jtit1110 t/1• <·;,.,,.-;"tie Mt1terit1les de Amg1;11 1CS/C-U11irersidad de Zart1go:a J 

C1•11tm Politfr11im Supi.•rior. Mt1rit1 de Ll1t1t1. J £-50015 Zura.~o:a tS[ll.lill) 

Practical de\·ice' based on High Temperature Super:onducting Ceramics 1HTSC1 imply. 

inr mJn~ of the envisaged appli ·ations. their use in the form of metal/ and alloy/ super­

.:nnductor oxi.k composites. In order to prevent the structural weaknesses inherent to 

I ITSC materials. as well a.-. to increase their chemical stability and improve their electrical 

and thennal contact characteristics. it is necessary to develop and increase our un­

,kr-ianding of the ahove mentioned composites. 

The Powder-in-Tulle 1PIT1 method. one of the most successful ways of obtaining super-

1;ondu.:tmg rnmposite wires. has been used in this study to prepare these \.Omposites with 

\ ar~ ing configurations. The'e in.:luded using Bi2Sr2Ca2Cu ~O IO ( BSCCOI and 

YRa:Cu 107 I YRC01. as the core ceramic superconducting matrix. combined with diffe­

rc:nt me1al and alloy .. heaths. The supercondu.:ting l:JSCCO and YBCO powders used to 

fill the 'tartinj! mc:tal tulles were prepared usin!! a polymer matrix synthesis rome which 

yiclch unifonn. plalelct-like grain-. of the desired HTSC stoichiometr). Long wires were 

ohtainc:d hy drawing the: starting filled tulles through progrt"ssivc:ly reducing .tiameter 

die,. The-.e wire' were: then 1011.: rdined in order to e .. tahlish an adequate level of teJCture 

and elc:ctrical conn.·.:ti\·ity hetween thl" 'upcrconductor grams. 

Phase ~·hemi,try and micro,trm:turt" nf !ht" .. taninj! HTSC powders and the rc ... ultin~ wires 

ha\'l" heen 'tudu:tl u'ing pow1kr X-ra~ d1ifraction. electronic 1SEM with EDX l and 

nptu:al 1111cro\\:op~ The ph~'''al propertic' of these products ha\'e hccn 'tudied ,1,ini! 

The 1one rdinlllj! mc:thncl applied to tht" dr;sw n wires yields. in many ca-..: ... super,ondm·· 

tlll)! .:ompci-1te' w irh lc'\tlirt"d ~rain'. 
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COMPOWD AND SOLID SOLUTION FORMATION IN THE 
SYSTEM Li20-Nb205-McJO 

M.E. Yillafuerte-castrei6n and L. corona 
Instituto de Investigaciones en Materiales. Universidad 
Nacional Aut6noaa de M6xico. Apartado Postal 70-360 M6xico 
D.F. 04510. M6xico . 

The title system contains a number of well-characterized 
binary coapounds, of this, LiNb03 is an iaportant 11aterial 
with applications in optoelectronics including light 
aodulation aicrowave filters, frequency doublets. It is 
also useful for optical inforwation processing. 
The properties of LiNb03 :aay be aodified by incorporating 
different cations into the structure. The effect of Mg 
dopinq has also been investigated: Mg doped saaples of 
LiNb03 hold proaise as substrates for optical wave guide 
fabrication. 
On the other hand, Li3Nb04 bas rock salt related structure 
and fora ordered-disordered polyaorphs. The disordered 
polyaorph have the face centered cubic structure of NaCl in 
which the cations are distributed at random over the 
octahedral sites in a cubic close packed arr~y of oxygens. 
The disordered polyaorph is prepared as metastable phase at 
relatively low temperature. 
Hence, order-disorder phenoMna comaonly occur and have 
been studied in detail in the systeas Li2Ti03-McJO and 
Li2Ti03-Li3Nb04. 
In this work a systeaatic study of coapound and solid 
solution fcraation in the system Li20-Nb205-MgO has been 
made. Three solid solution series based on LiNb03, Li3Nb04 
and McJO have been founded. Two new phases of approximate 
formulae: •Li5Nb311cJ011 • and •Li6MCJNbiOg• have been 
prepared. The last one presents the cation ordering 
transition. Indexed x-ray powder data and cell paraaeters 
of both phases are reported. 
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INFUENCE OF STOKlDOMETRY AND CHEMICAL COMPOSmoN ON THE 
MAGNETIC RELAXATION IN FERRIMAGNETIC SPl1'ELS 

J. Casuo. D. M1njncz and J. Rivas 
Dpto de Fisica Aplicada. Facultad de Fisica. 

15706 - Santiago de Compostela. 

Ferrimagnctic oxides. the so called ferrites. form a broad class of 
magnetic materials with imponant technical applications. Among these 
materials. soft ferrites presrnting spinel structure and Mfe.:O .i type 
chemical composition (M=Ni.Mn.Co.Zn.Ti ... ) have an outstanding place. 
Their quality and possible range of applications are mainly evaluated b~· 
means of the measurement of three bas~ riarameten: inuial permeability 
and magnetic losses and relaxation. A'.· •hese pvametcrs are strongly 
dependent on the chemical com1h1sirion. stoichiometry anll 
microstructure of the materials 

In this worl.. we present the study of magnetic relaxation in 111Hl spineh. 
magnetite and Ni·ferrius. in the temperature interval :?OO<T1K )< 600. In 
magnetite. two relaxation peaks occur in this temperature range. The~ 
are designated as peak Ill (25fl<TIK)<3~) and peak I C400<TCKl<!\llOL 
Although there is a general agrtemt'"'' .imongst various authors as 10 th ... 
interpretation of peak Ill. there is still a controversy as 10 the nature or 
the higher temperature relaxation reak. In this e1m1e,1 1 ~e haw 
recently proposed an interpretation of peak Ill and peak I as bein!!. 
respectively. due to the reorientation and diffusion respectively of the 
~ame kind of defect. the octahedrally coordinated ucancy. 

For Ni-ferrites in this temperature range we observe three ,.ell definell 
relaxation peaks. These are designated as peak Ill c:?!'iO< TcKl< 1!\01. 
peak II 1350<TCKl<400) and peak I 1450<TcKl<600). Peak Ill•~ the 
peak discussed before for magnetite. A closer look at peak I has re..-eak.t 
1h11 it is made up by two relaxation processes we have anribuled 10 a '.\1-
Ni pair reorientation and a bulk diffusion process with participation nr 
both Ni and Fe ions. The origin of peak II i~ more controvernal. Th.­
original idea was that peak II w;is due 10 the reorientation of the :'\01 11111. 

but its presence in Ba ferrites 2. where we can assume 1hat the Ba 11111 

because o( its larJe size remains immobile. lead~ u~ tn 1he condusion lhll 
peak II i~ due 10 a modifica1ion of 1he movement of Ft ion' due 111 1he 
presence or Ni. 

Rdcrcnccs 
I. J. Castro. J. Rivas. H. J. Bly1he. J. lniJ?utl and C. de F'ranl.'1~0. ph~' ,1.11 
sol la) llJ.. ~41. 19119 
2. 0. Marti11e1. J. Rivas. F. Wal1. M. <iayo\o, C. Rodrtguo anll \.f :\ S,·nJr1•.' 
Magn. Magn. Mat. IU. 4611. 19'>0 
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SYNTHESIS. CHAH.ACTERIZATION AND CRYSTAL 
STRUCTURJo: 01" NH4NiPO.i.6H:.!O. ISOMORPHOUS TO THE STRUVITE 
~tINl-:RAL 

J.l.. Pizarro• . A. Goni:!. ~l.K. Urtiaga•. L. l..ezama2. M. lnsausli2 and 
~1.1. Arriortua 1 

Dptos. de Mineralogia·Pt'trolog1a 1 y Quimica lnorganica 2. Facultad de 
Cirncia.~. llnirt'rsidad df'l Pais \'a.-~cn. Apdo. 644. 48080 Bilbao. 

Ammonium phosphates with transition elemenls show a large variely of 
.-tructural phases that mak~ :hem an interesling domain lo sludy lhe 
rf'lationships between :'tructural featurPs and physico-chemical 
properties. 

Single crystals of NH4NiP04 .6H20 suitable for X-ray study were obtained 
from water solutions of NiC12 .6H20 and H3P04 by addition of NH40H wilh 

pH control. This compound cristallizes in the orthorhombic sp_ace group 
Pmn2 1• with cell constants a=6.913~3), b=6.0972(2). c=l 1.1581(51A and Z=2. 

The structure of NH 4NiP04 .6H:zO 

was solved using the heavy atom 
method <Patterson, SHF.LX86L The 
obtained bond distances and angles 
show no major differences with 
respect to the values report.:d for 
i,;omorphous Struvite by Ferraris et 

al. (11986> Acta Cryst .. 842. 2,'.'j:JJ. Crystal structur• of NH4NiP04.6H20 

The diffrrence 1-'ouri('r map ga\·e the positions of all hydrogen atoms. The 
final refinement led to convergence at R = 0.027 and wR = 0.028. The 
structure consists on :\ii H2 0 li; octahedra, P04 tetrahedra and 

ammonium groups. 1A'hich hold toi.:ether by hydrogen bonds. Tht> water 
moll'cul .. s donat~' some> of the> .-hortc>sl hydrogen bonds l.Yer found in 
crystalline hydrate,;, wh<>n·;i,; ammonium group exhibits a polyfurcated 
,;y:;tem of Wf.'ak bond.-. 

Th(' thermal dccompositwn ,;tudy of lhe title compound presents two 
diffcrl'nt steps. Th .. fir,;I ont> ~orn•:;ponds to th<' initial dehydr~tion (6 
wat('r molecules) and d .. amnwniation. and the spcond one is associated 
with PO~ conden:;ation lo J:J\'l' lhc> corrri;ponding pyrophosphate. 

lnfrarc>d i;pcctrum of this compound shows two bands corresponding lo 
the phosphate anion at a711 and 1020 cm •.which show no splitting due to 
the hihh local symmNry of llw undi.-tortrd P04 ions. 
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WP20 7: A NEW TUNGSTEN <IV> PHOSPHATE WITH A 

TUNNELSTRUcnJRE 
L J..ezama•; J. M. Rojo•; J. L. Mesa•; J. L. Pizarro2< A. Gorli'; T. Rojo• 
Dptos. de Quimica lnorgtinit·a• y Mineralogia-Petrologia1• Facultad de 

Ciencias. Universidad ckl Pais Vasco. Apldo. 644, 48080 Bilbao, SPAIN. 

The physical properties of the W-P-0 compounds are dete1mined by the 
great ability of the tungsten to form mixed valency phases. Really, most of 
the studied materials correspond to the four families of phosphate 
tungsten bronzes. However, electronic localization is expected when the 
I W06 I octahedra are embedded in an insulating matrix. 

The synthesis of the WP20 7 compound was performed from a mixture of 
W03 and (NH4~HP04 , with a molar ratio of 1:5, heated at 600°C for 4 h. 

The crystal structure was determined from the X-ray powder diffraction 
pattern, using the Rietveld method and taking the coordinates of the 
MoP20 7 r.ompound as starting point. k crystallizes in the Pa3 space group 

with four formula weights in a cell measuring a=7.9360(1) A ( R=0.042). 

The structure can be described as a three dimensional framework built up 
from I W06 I octahedra sharir,g their comers with I P20 7 I groupr. These 

polyhedra originate mixed layers characterized by the rresence of 
pentagonal windows limited by two octahedra and three tetrahedra. The 
layers are staggered in a such way that the pentagonal windows delimit 
intersecting zig-zag tunnels. 

The temperature dependence of the magnetic susceptibility is 
characteristic of compounds with localized electrons. in good agreement 
with the electrical conductivity measurements (0'<10·8 Q·lcm·• a 250 Kl. 
The susceptibility follows a Curie-Weiss law with Cm=0.31 cm3KJmol-W 
and 8=·4.2 K. The strong reduction observed for the Curie-constant is 
mainly due to the influence of the spin-orbit coupling <A.=1050 cm· 1 for the 

free-ion). The negative temperature intercept is due to, both, the zero-field 
splitting and the existence of antiferromagn~tic interactions. Taking into 
account the 1tructural features of this compound, the exchange pathway 
must necessary involves the phosphate groups. 

Therefore, even if the l\tructural features and composition induce to 
consider the WP20; c1s the first membl!r (m= 1) of the Di phosphate 
Tungsten Bronzes with Pentagor.;11 Tur.nets <DPTBp, <P204 1~W03 12ml• the 

observed propertie11 indicate that. "lectronic delncalizalion i11 not prcs<>nt. 

418 



LAICMJ391P 114, Tha. 16 

CRYSTALLOGRAPHIC, SPECTROSCOPIC AND MAG­
NETIC STUDIES OF mE (Mg, M)3(As04lz-8Hi<> IM= Co, Nil SOLID 

SOLUl10NS. 
T. Rpjo; J_ Garcia-Tojal; L. Lezama; R. Cortes; J_ I. Larramendi; J. L. 

Mesa 

Departamento de Quimi<-a lnnrgcinfra. Unii·ersidad de/ Pais 

Vasro/ Euskal llerriko Unibertsitatea. Aptdo. 644. 480..W Bilbao. Spain. 

The phosphate and arsenate min<:rals offer a considerable number of 

structures which can give rise to original physico-chemical propt'rties. 

Complex and original magnetic behaviours have been observed related to 

the nature of the metallic ions and the structural features. The existence 

of many possible exchange pathways in these compounds makes it 

difficult to understand their magnetic behaviour. 

In this way. we have prepared M~.xMx<As0-1>2·llH20 1~1= Co. l':i; x= 0. I. 

1.5. 2. 3) compounds. which crystallize in the monoclinic system. with 

spare group 12/m. The crystal ordering consists of octahedral dimers 
I M206lH20)4 I, and I M02<H20>4 I insular octahcdra. linked by I X0., 1 

tetrahedra into sheets parallel to <O 10) plane, held togeth€'r by hyC: . ..:l•n 

bonding between adjacent single and double octahedra. Th<'y form s•ilid 

solutions over the whole composition range. 

Increasing the amount of magnesium in thes€' phas€'s yit•lds a 

progressive increase of the unit-cell volume, wt.ich is dul' to thl' 

weakening of hydrogen bonding as indicatC'd by sp€'Ctroscopic 

measur.:-ments. 

Magnetic studies reveal the existence t>f :m antiforromagn<'tic ord.-rini; in 

non substituted compounds. which disapp€'ars wh<'n ~fgt 111 ions art• 

in~roduced into the structures. How('V<'r, prl.'val<'nt magnetic intl'ractions 

in octahedral dimers are fnromagnl'tic onl's. Thi!'. fact is bt•tter ohsl'rVt•d 

in the nickel solid solutions and is in accord with th,• strong prl'fert•nct• of 

Mg(lll ion11 for the diml'ric !'>iL<'s, fundaml'nt;illy owin.: tr: th€' ioni•·ity of 

such 11itcs. 
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Strudures and Eledrical Properties of the complexes 
Ni(ll)(CTH)(TCNQh and Ni(ll)(CTH)(TCNQ)J . 

.L.J:Jl/JIP. R. Ruf:". 1. Falll". M. CanMn Muiio:.b. 1. Sottr, R. MartfM:-MdiU':'". X. 
Solan.st'. E. Sdnc#w:-MartitW~-

Quir. .. "' la Unfr.tJ, ''allncia. Dr. Mo/inn J0.40/00 Burjossot(Valincia). Spain. 
D'P-"' Ffr Aplic.d, la Unfr. Politic. tk \'alincia. Canrino tk v,ra sin. 46071 ''alincia, 
Spain. 
Dt'p.d' Q11inr. d' la Unir. P()/itlc.d' \'alincia. Canri"" tk \'ua stn. 4'1071 Valincia. 
Spain. 
n,p. d, Cr!staf-111,i:rafia. Mineralo.,ia i Dip<isits MiMrals, Fa~ultat d, Go'oloxia de la 
{ · nfr. tit' Ban l'/ona. l»IO:!H Bari·,/ona. Spain. 
o,p. tit' Jn_,,,,_ Elktrica E.T .SJJ. tk la U,,fr_ Politic. tk \'allncia. Canrino tk \',ra sin, 
-lflfJ7 I \ · a/incicJ. Spai11. 

T ctracyanoquinodimcthanc. TCNQ. sahs have been a classical sut;«r of srudy in 

rhe field of low-dimensional molecular conducrors. They may be classified as simple or 

complu sail"' according ro rhc dcpcc of ioniciry thal can be cirhcr inregcr or fracrional. 

respa:tivcly. The crysral srrucrurc and physical propcrries of bolh kind of compounds arc 

d11..cly correlated ro rhc e,uen1 of lhc charge rran. ... fcr. 

Our main intcresr in rhis subjcc1 is ba.'ied on the pos."'ibility ro oblain an cffccrivc 

mae;nctic- rnuplin~ between localized !i.e. magnetic) and dclocalized (i.e conducring) 

eleuron"' involving an indirect ei1changc m(Chanism. Our srratcgy implies rhc use of 

macroi;yclic ~tal complcJ1es a"' spin ..:arriers. 'IAo"ilh vacan1 coordinarion sire"' combinated 

10 It-radical anions capable. nor only 10 coordinale tu 1hc metal ion. bur even 10 s1:ick 

among 1hcm 10 render a conduc1ing columnar array which contains 1bc fm: carriers. 

In 1hc pre<;enl comunica1ion we show Ille s1ruc1urcs and 1he elccuical propcrric:o1 of 

1he complc!tcs NiKTll11TCNQ1:? and :";ilC'THHTCNQ11. 

Table I. Cor.duc1ivi1y Dara for Ni1C'TH11TCNQI:? and !'li1CTJIHTCNQ11 ~·omplcKC"s. 

Compound F.tC"V <f(y'Scm·I <1:?<111/Si.:m· 1 

!'lii1CTH 11TCNQ11 0.'JIJ 1.06· I0· 1 4.ll::?· lfl·l1 

!'liirCTit 11TCSQ11 0.60 4.117·10· 1 1.61HO 1 
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PRBPUATIOS UID ftODY OP PDOV81tITB8 

8a1_.La....,,, (S : 0, 0.1). 

M.T.Casais, 3.A.Alonso, I.Rasines. 
Instituto de Ciencia de Materiaies de Madrid, Sede D. 

C.S.I.C. Serrano 113. 28006, Madrid. Spain. 

Many of the transition metal oxides with electronic 

configuration d1 that adopt perovskite structure, e.g. LaTiOJ, 

present interesting electrical and magnetic properties. 
Besides, materials with d1 electronic 

particular interest to test whether 

properties of single-hole divalent 

configuration are of 

the superconducting 
CU (d•) oxides are 

electron-hole symnetric or not. These reasons have iapelled 

us to study soae d1 systeas, for which a very few structural, 

electrical and aagnetic data have been described. This is 

probably due to the difficulties found in their synthesis. 

This is the case of the systea BaNbOJ that ~ontains Nb(IV). 

The obvius procedure of synthesis from eao and Nb02 , in 

vacuum, leads invariably to .:he obtention of 8ajNb.Ou with 

Nb(V) • We have manaqed to obtain BaNbOJ from mixtures of 

Ba5Nb.01 ~ and metallic Nb with ratio Ba/Nb=l.4. Its X-ray 

diffractoqram corresponds to a cubic perovskite with a•4A. 

The ratio Ba/Nb in the startinq aixtures could sugqest the 

existence of vacancies of Ba in the structure , similar to 

those of the bronzes described for Sr1 ,Nb01{1). In our case, 

the analysis of profiles of the diagram allows us to c~nfirm 
the abs~nce of such vacancies on the Ba sites. The compound, 
reddish in colour, shows meta 11 ic behavio11r between 4K and 

room temperature. At present, we are studying the system 

Ba1.,La,Nb0,. The stabilization of Nb'° in the structure seems 

to be possible only for values of x -: 0.2, for which 

perovskite phases without impurities have been obtained. 

l.D.Ridgley and R.Ward, 3. Amer. Soc. 77, 6132 (1955). 
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PRBPARATIOlf AT BIG& OXYGBIJ PRBSSURBS AND STUDY OP 

Ln.,_,.Jl,.Bi~ (A = Ca, Sr~ Ln = La, Rd, Sa, Bu). 

H.J. Martinez-Lope1
, J.A. Alonso1

, I. Rasines 1
, M.A. Hidalgo~. 

A. Urbina2. 
1 Institute de Ciencia de Materiales de Madrid, Sede o, 

C.S.I.C., Serrano 113, 28006 Madrid, Spain 
2 Institute de Ciencia de Materiales de Madrid, Sede A, 

C.S.I.C., Serrano 144, 28006 Madrid, Spain 

The study of the LnNi03 perovskites (Ln:Lanthanidesl has a 

special interest due to the metallic behaviour shown for 

the (Ln=Lal member and metal-insulator transitions described 

for the oxides with Ln=Pr, Nd, Sm, Eu (ll. This behaviour, 

unusual in oxides of transition metals, is directely 

associated to the presence of Ni(I!Il, whose stabilization 

requires special synthesis conditions. 

In this work, we have tried the partial substitution of the 

lanthanide for an alkal •.ne-earth, in order to study the 

influence on the electric and magnetic properties of the 

hole-doping of the nickel d-bands in these compounds. 

The samj:)les Ln1_,A.Ni03 have been p1 epc11 eu b~· s l::iw 

decomposition of a metal citrate solution. The precurscr 

powders were heated at 900-lOOO~C and 200 bars of oxygen. 

A study by x-ray diffraction shows an increase of the 

rhombohedral distorsion for Ln=La or orthorhombic distorsion 

for Ln=Nd, Sm, Eu, when the ca2" and Sr~ ions are introduced 

into the lattice. The therma! behaviou;: in a H2 /N2 flow 

confirms the existence of nickel (!II-IVl. A preliminary 

study of the electric properties for Nd0 . 9Sr0 . 1 ~H03 suggests 

that the doping leads to the disappearance of the metdl­

insulator transition; it exhibits metallic behaviour between 

l.SK and ro0m temperature !similar to LaNiJ3 l. 

1. J.B. Torrance, P. Lacorre, A.I. Ndzzal, E.J. Ans<lldo, (h. 

Niedenmayer, Phys. Rev. B, 45, 820') (1')')2' 
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SYNTHESIS OF CYCLOTRIPHOSPHAZENES AND 

PHOSPHAZENF. HIGH POLYMERS WITH FUNCTIONALIZED 

PHF.~OLS. 

Gabmo A. Carriedo. F J Gjl(Cfa Alonso. Paloma GOmez Elipc. and Gema Sanchez Villa. 

Depanamcmo de Quimica Ori!anomccilica. Univcrsidad de Oviedo. 

The hcxaclorocydotriphosphazcne [N3P3CI(,! \I) reac1s directly with the para-substiuted 

phenols HO-CtJ4-X 1X=Bu1• Br. CN. OMe) and K;?C03 in refluxing acetone to give the 

corresponding hcxasubstitutcd arylo,yphosphazcncs [N3P3(0 C6"4-X)t>J (la-2d). In 

the case of the CN and Br derivatives the reactions requiercd only I hour to be completed 

and the yields arc of the order of~. while in the other cases 200 to 300 hours arc 

neccessary. and the yi!ed were lower (ca.50~ ). However. as shown early by Al!c9':k 1. 

the reactions arc much faster in the presence of Bu14N8r. lasting only a few minutes for 

the Br and C'.0 derivatives. and ca. 20 hours in the cti.a cases. 

\1onitoring the reactions by 3 Ip NMR revealed that the suMitution of Cl by the phcnoxidc 

occurs predominantly by a non-geminal mechanism. and that all possible isomeric forms 

of the di. tri and tetra substituted products can be observed. 

This method. but using thf as solvent. was extended to the synthesis of po!yphosphazcnc 

high polymers of general formulae l[NP(O-C6Hs-X>2ldNP(O·C6Hs-Y)(0·C6Hs· 

X >ly In 1X=H or Bu1• Y=Br or CN) 1Ja-3d). staning from [NPCl2ln· (sec scheme 11. 
1hat was obt.1ined by the thermal po!ymc:rization of (1'_;P3Ci6) (I) in solution:?. 

The new polym~rs. with less 1han I~ Cl content. had high molecular wci1?hts. as 

measured by GPC and low glass transition temperatures. as rncasu.ed be DSC. 

-
i. BOC~H.1X/ K~COJrhf 
ii. 11cx·~u.1v / K~COJ thf 

I .Au,lln. P. !-.. : Ruhng. Ci.fl: Alkock. H.R . . \.11101•,,10/1•r11fr.• l911J. /fl. 719 

2. \lu1umlar. A. N.: Youn~. S. Ci.: Merker. R. !..: Ma~1ll. J. H. M""'"''"lt"rnlr.• 1990. ~3. 14 
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COMPOUNDS OF FIRST ROW TRANSITION METALS 
WITH POLYFUNCTIONAL LIGANDS. PREPARATION AND 
CHARACTERIZATION OF TWO NEW COPPER CY ANURA &ES 

WITH DISTINCT HYDROGEN BONDING PATTERNS 

Larry R. Falvello. Isabel Pascual. and Milagros Tomb. 
Departamento de Quimica lnorganica; lnstituto de Ciencias de 
Mate.;ales de Arag6n; Universidad de Zaragoza-C.S.l.C 50009 

Zaragoza. Spain 

During the course or a more extensive study on the modulation of 
intra-molecular structures by inter-molecular forces in the 
crystalline state, we have prepared two systems in which new 
compltxes of copper are bridged by extensive patterns of hydrogen 
bonds. The implications of these and related structures for the 
formation of molecular solid solutions are discussed. 

Crystals or [Cu(NH3)2(C3H2N303)2)-[Cu(NH3)4](C3H2N303)2. I, 
•vere produced by slow cooling of a concentrated aqueous solution 
of the product in the presence of an excess of ammc.nia. Diffraction 
data were taken, via single-crystal methods, from a crystalline 
twin, whkh was resolved. The crystals arc triclinic, space group Pt, 
with a=7.143(1), b=8.683(2), c=ll.603(2) A. a =102.12(3), 

8=101.24(3). y=J06.22(3)0 V=650.S(3) ,\3 and Z =2. Independent 
refinements of the structure were conducted using both the 
twinned-crystal diffract;on data and x-ray powder diffraction da•!'. 
Two different complexes of copper arc present in the cell, and the 
entire structure is stabilized by an extensive net of hydrogen 
bonds. 

The complex [Cu(H20)2(C3H2N303)2]-Na(C3H2N303)(H20)2. l, 
crystallizes via 5 w diffusion or isopropanol into the aqueous phase 
in the triclinic system. space group PT. with a=6.776( I). 
b::: I 0.462(2), c"" 10.463(3 ), a =62.86(3 ). 8= 71.79(3 ), y:=83. 78( 3 )0 

V=626.5(3) A3 and Z = 2. The crystal structure presents a rich net 
of hydrogen bonding interactions. 

The structures of complexes I and 2 are presented in detail, with 
emphasis on the hydrogen bonding patterns. The implications of 
the latter for the formation of molecular sc-lid solutions by these 
systems are discussed, and reference is made to related new 
cyanuratc compounds of other first-row transition metals, which 
we have recently characterized. 
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ON THE REDUCTION OF PrBa2Cu301~b 

H. A. Alario-Franco, U. Amador, I. Garrote, ~~-~~~!~· 

R. Saez-Puche, c. Torron* and A. Varez. 

Departamenlo de Quimica. lnorganica. Fae. C. Quimicas. 

Universidad Complutense • 28040 Madrid (Spain) and 

* LAFIHAS. Facullad de Fisica. UnivPrsidad de 

Santia~o de Compostela. 15706 (Spain). 

This prBseodymium-barium-copper oxide, member of 

the Ln8a2Cu301 family 1123) ILn = lanthanide) is not 

superconductor. Some Bulhors have reported this f>\ct. as 

being due to a loo high oxidation stBte of thP 

praseodymium ions. Thus, it appears attractive trying to 

reduce them. We have performed it by thn•e different 

means: loni;i treatments under vacuum in the presence of 

an oxygen gPtter (zirconium metal), reduction with 

n-but.yl lithium and finlllly, reduction with Hz under 

mild conditions. A common feature in Bil the red11ced 

samples is the presence 

perpenrlicular t.o t.he £ llXiS, 

of 

which 

extenaed defects 

in the Cl\Se of thr 

lithium reduct.ion can be 1mBmhig1iously intPrprrted BS 

intPr(rowths of copper richer phllses (either the 124 or 

the 247) in t.he 123 matrix. M11.gneti<' suscept.ihi!ity 

meBi111remPnt.s indicllt.of' a trivalent. oxidl\t.ion stl'\t.r for 

prllRPodymium t.llking into l\ccounl crystal fiPld effe1·ts 

1rnd none of thP rPducrd sl\mp)Ps show supercond1wt iv it~·. 
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SYNTHESIS AND STRUCTURE OF NOVEL CUPRATES IN 

THE Ba-Ln-H-Cu-0 SYSTEMS (LN:Y, La; H:Ni, Co). 

Dpto. Qui•ica Inorganica, Facultad de Ciencias 

Qui•icas, Universidad Co•plutense, 28040-Hadrid 

co•pounds for•ula LnBaCuHOs+cS 

have 

of 

been synthesized. Their 

structure determined by powder X Ray diffraction IXRD), 

R1etveld analysis, can be described as for•ed by double 

l'lyers of i::orner-sharing [~u-Os) and [H-Os) pyra1aids 

perpendicular to the ~ axis . Nevertheless and in spite 

of hav;n'!! (Cu-Ol planes none of these materials is 

superconductor. Besides XRD, EDS analysis, and •agnetic 

suscei::tibility measurements have been used to 

characterize the~ . 

.• ~ .... 
• J,. ,, ! ,, .. ,.a ' 7 . . -<!£ 25-, . , . 1. \.,cu 
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SE~ SPISEL FERRITES OBTAINED BY IONIC EXCHANGE 

'!:I'. Blt>sa 1 , E.Horan 1
, U.Aaador 1

, N.Henendezz, 

.J. D. Tornero.:. 

I .Dpto.dt> Quimica Inorganica, Facultad de C.Quiaicas, 

lni .. er~idRd Complutenst>, 28040-Hadrid. 

2.Dpto.tit> ~ui•irll Fisicl\ Aplicada.Facultad de Ciencias, 

l!n i •·ers idaci Aut onoma. Cantobl anco 28049-Hadr·i 'I. 

Frrrites with spinel structure can be obtained by 

ionic e~change performed in molten salts on a-NaFeOz. In 

order to perform it, molten salts containing saall 

enough divalent. cations, such as Ni or Hg, hsve been 

used, the l\lkali metal being easyly e'changed through a 

topotact ic mechanism. I 1). In this communication we 

hl\ve "'tended the method to some ~ther cations (Co and 

Znl llnd hRve ust>d chlorides instead nitrates as reaction 

medin; the advantage of it is t.o avoid hydrolysis 

problems -arising from the water that. most of the 

ciinslent nitral. .. s contRin-, thus ;<et.ting purer sa111ples, 

lllthough highPr tempernt.ures ha•.-e to be used. Ry these 

mf>'lns, ver>· pure ftnd .,ell rrystall i.zed spinel ferrit.es 

h•we bt>en prepared al re11arkRble relatively low 

temperllt11rt>s ( !'\00 C:) whic:h structure has been determir.ed 

h! po.,der X-R~y diffraction methods IRietveld analysis). 

'ti1-;!"b1t11,.r spt>c·t ra and mll11net izat.ion meRsurements are 

ttf>in~ 1>"rform .. rt in ordt>r to get. 11ore information about 

,·,itinr1ir· d1strib11tion!\ 11nd will bt> prt>st"nted and 
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HYDROTERMIC SYNTHESIS OF M (PO) (011) (M= Ca, 1'.f&, Co). 

R. Gonzales Sanros, J. Guerra-1...dpez Garcia. A. G6mez. 

Lab. Biontat~rials. Nalional Cmt~r for Cinrtijic RLHarch. P.O. Siu 68&0 Hll'vna City. 
Olba. 

Apatites form a large family of isomol]Jllous compounds. From this family the 

caJcium hidroxyapatite (Ca-Hap) has been the most studied ones; it is the main 

constituent of mineral biological tissue (eg, bone and enamel). The •biological• apatites 

are similar but noc identical with synthetic hydroxyapatites in composition and structural 

properties. More imponant than this similarity obscrwd, it is the study of ·impuri1y• 

ions present in biological apalites, which are the principal mponsible for these 

differences. The aim of mis work is ro study the effects over the structure of Ca-Hap 

produced by Mg and Co ions, when they arc oblaincd by hydrotennic sy-tthesis from 

its respective mecalic carbonates in ammoniacal solution. 

The results of IR spect.-oscopy and powder X-Ray Difraction showed lhe 

substitution of M by NH ion in the crystal lattice in dependence of conditions of 

ractions. 
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EFFECTS OF PllYSICAL-CllDllCAL PROPERTIES OVER mE 
BDIA VIOR •IN vivo· OF TWO Bl<»IA TE.RIALS DERIVED FROl\I SEA 
CORALS. 

R. Gonzales Santos; J_ Gucrn-1..0pa Gama; M.C. Melo; 0. Pm:da. 

Lab. Biontattrial. ,'VationoJ Q111rr for Scintlijic Rnnurll. P.O. lku 68811 Htn7/lfll 
City. Caba. 

The Ca-phosphate S)'SlemS and in panicular the apalires have been mcan:hed 

very extaisivdy in ~ lass years as biomarerials for iuonsuuction of OSSCO'JS tissue by 

its great structural and chemical similitude with bone calcified tissue. At present it is 

known the influence of chemistry composition and structure of these compounds over 

their bioactivc property (ostcoconduction. reabsortion. ostcointegration. de.). Jn Ibis 

v.'Ork. tv.'O bioowcrials obtained from sea corals of different chemical composition and 

physical-chemical properties (Osteocoral and ~porous 200) have bcaJ compared 

according to their behaviour in clinical use. 
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CHARACTERIZATION OF THE ANHYDROUS CU-SR AND CU-CA 
FORMATES 

P.K.de Perazzo,G.I.eyva.G.Polla,H.Lanza,K.R.de Benyacar 
Divisi6n Fisica del 56lido. Depto. de Fisica 
Coaisi6n Nacional de Energia At611ica 
Av. del Libertador 8250. Buenos Aires (1429). Arqentina. 

Anhydrous copper-strontiUJI and copper-calciUJI formates have 
been used to obtain double oxides as precursors in the high 
temperature superconductor synthesis. 
The aia of ~is co-unication is to correlate the thenaal 
behavior of these do:;ble formates with the corresponding 
alkaline-terreous foraate. 
The existence of soae polyaorphic species of the anhydrous 
calciua fonaate and anhydrous strontiua fo?"aate between 20 
and 300 •c, the iaportance of the presence cf water vapor on 
the phase transition and the effect of different oxides on 
the decoaposition teaperature is discussed. 
Differential scanning caloriaetry, X-ray diffraction, 
theraograviaetric analysis and optical aicroscopy on heating 
stage were used to study the thermal behavior of the 
anhydrous Cu-ca and cu-Sr foraates in the range of 20 to 
1ooc•c. 
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LAICM3503P 12'. n. . • , 
CRYSTALLINE STRUCTURE OF CU-Sr AJID cu-ca 

FORKATE.CU-C'a FORMATE SUPERSTRUCTURE ANALYSIS 

A.G.Leyva, G.Polla, P.K.de P2razzo and F.Parisi 
C011isi6n Nacional de Energia At611ica 
kvda. del Libertador 8250 
Buenos Aires (1429) Argentina 

cu-Sr and cu-ca f onaates have been synthesized and used as 
precursors cf binary oxides and these to obtain high Tc 
superconductors. 
The crystal structure of r.oth coapounds (CUSr(HCOO)~ and 
cuca2 (HC00) 6) were undertaken to correlate their structural 
features. 
The cu-sr foraate structure was solved and refined in the 
P21/c space group. It converged to an anisotropic R value of 
0.042. 
The diffraction pattern of the Ca coapound shoiied a sub-group 
of intense reflexions that were used to solve the basic 
structure with a=22.291 b=S.799 c=6.374 A, /1=101.04• arid 
refined in the C2/c space group to a final R value of 0.033. 
Including the suh-qroup of weak reflexions, a super-structure 
with a super-cell seven tiaes bigger and C2 space sy1111etry 
was obtained. 

cu atoa in both structures is required to be in the 
crystallographic two fold axis and is surrounded by 6 oxygens 
of the fonaic ions fonaing an elongated octahedra; neighbor 
octahedra share an edge and foras a chain parallel to c. Both 
structures stabilize with d!fferent Cu:alkaline-terreous 
ratio and the Sr ion is surrounded by 8, while Ca ion by 
(7+1) oxygen atoas. 

The Ca-CU foraate super-structure was treated as a 

modulation of the basic-structure and refined in the PL·~. ~ 

space group showing as the ..ain feature the modulation of the 
distance between ca and the eighth oxygen atom, thus showing 
that the Ca coordination sphere ranges from 7 to 8 atoms. 
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Scientific Programme 

Plenary ltttures (one hour) 

The microstructure of some superconducting oxides 

by M. Alario (Madrid, SPAIN) 

So/id-ga5 reactions of molecular organometallic compounds 

by C. Bianchini (Firenze. ITALY) 

Oxygen content in superconJucwrs and related materials 

by A. Carneiro (San Carlos de Bariloche, ARGENTINA) 

Cationic manganeJe porphyrin:; as anificial enJonuc/ea~es and potential anli-HIV mt>lecules 

by B. Meunier (Toulouse, FRANCE) 

Homo and hneromnaUic cubane-type iron-sulphur cllL5ters: Structure and reactivity in 

relation to Biology and Chemi.rtry 

by J. Moura (Lisboa, PORTUGAL) 

Coordination and r1'acti1·ity of thiophl'nes on transition metal centres. Molecular analogues 

of .1utjace .rpecie.r and reactions relevant to hydrode.rulphurisation 

by R. Sanchez-Delgado (Caracas, VENEZUELA) 

Some new chemistry of tramition metal orxanoimido compounds 

by Sir G. Wilkinson (London, ENGLAND) 



Session Lectures (40 min. plus 5 min. of discussion) 

1 COORDINATl<>N AND BIOINORGANIC CHEMISTRY 

Pholodwmical molecular tkvices baud on transition mLtal complaes 
by V. Balzani (Bologna, ITALY) 

Neurra: divalen1 transition-metal complexes with thioerher-imidawle-con1aining ligands as 

models for me1allopro1eins 
by R. Bastida (Santiago de Compostela, SPAIN) 

EPR and volttunnU'tric characteriza1ifln of electrochemically generared Schiff boM nickLl(I) 

and nickLl(/I) complaes with catalytic pro~rries 
by 8. de Castro (Pono, PoRTUGAL) 

Title to M announced 
by J.A. Cosiamagna (Santiago, CHILE) 

PolyimidaUJle complexes modellinx the tu."tive site of mononuclear non heme iron proteins 
by J.C. Choltard (Paris, FRANCE) 

Metal complexes 1if .tome tetra-aza macrocyclic lixands roniaining pyridine 
by R. Delgado (Lisboa, PoRTUGAL) 

Me111Lf and nucleoba.fes: Coordination chrmi.ttry and bioloxical relevance 
by B. Lippen (Donmund, GERMANY) 

Redox pmtein.f in rm'ironmen/IJI biotrchnoloxy 
by C. Luchinat (Bologna, ITALY) 

Cmnplexinx pmpertir.t 1if funl'tionalizrd cyclodrxtrin~ 
by E. Ri1.arelli (Catania, ITALY) 

Srudy tif rhr Tt'iu·ri~·iry of wmt• rwhrni11m (//) t1nd (/111 mmplrxr.f mnraininx 

rriplienylphoiphirw anti m11/r11knulfr lixanih 
hy L. Rui1. Aluara (Mexico D.F., l\.!Fxtco) 
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Metall1>drugs: New chemistry vf plarinum anricancer t•omplaes 

by P.J. Sadler (London, ENGLAND) 

Carboranes and mccroeycles: an ejfecti1-e coopermion 
by F. Tcixidor (Barcelona, SPAIN) 

Structural information from ""Sn Miissbauer spectrosrnpy 

by D. Tudela (Madrid, SPAIN) 

Some optical propenies <if rare eanh compounds 

by G. Viccntini (Sao Paulo. BRAZIL) 

High-1'0lent iron-r>:co fH'rphyrin species: Generation and characrerizarinn of new models for 

peroxidase compound I 

by R. Weiss (Strasbourg. FRANCE) 

l ORGANOMETALLIC CHEM:sTRY AND CA1ALYSIS 

Acrimrion of rrmrina/ all..jnes: new acceu to alkenyl- and polyenyl-carbene metal complt.xes 

by H. le B01ec (Rennes, FRASCE) 

Uranium complexeJ with oxyxen, .mlphur, nitrogen 01ul phosphorus ligands. lnjlwnce of 

electronic /actnr.f on structi.rr and reactivity 

by M. Ephritikhine (Gif Sur Yveuc:. FRANCE) 

Metallome.w~en.1: I/ow the_\ art' fhh1•d j.lf, and cooking recipes 

by P. Espinel (Valladolid. SPAIN) 

Ream 1ulnmces in 1'11· dwmisrn.- o/ pah11/ophrnylp/arm1111•(/I) complext'.f 
by J. Fornies (i'.arago1a. SPAIN) 

71ie nrw round world of /u/lrrenr chrmi.wry mu/ mm1•ri11/ .w·i1•na 
by H. Krolo (Brighton. ENGLANI>) 



Org~tallic ch«'mi:my of lanrhanidt's anJ s1~ implicati01;s in dit>lefi1tr polymLrization 

"tx1'ions 
by G. Lugli (No .. -ara. ITAL'i) 

From ionic salls to early transition mt'tal anJ actinide' t:omplats: the t'lfrTgt'lics of 1Mtal­

oxy1:en bonds in lithium. sodium. ;:in:onium anJ uranium complaes 

by J.A. Maninho Simoes (Oei~. PoRTUGAL) 

Nt'w frontiers in bond actfration by elt'ctmn-rich m..tal rnmpla«'s 

by D. Milstein (Rehovol. ISRAEL) 

Molecular dihyJmgrn n>mple.r.eJ fn h11mc• . .:ene11us t'ata/ysis 

by L Oro (Zaragoza. SPAIN) 

Rtacti~ity of pt'ntadienyl transition metal c11mplexes towards neutral nudt'ophiles 

by A. Pa-Sandoval (Mexico D.F., MEXICO) 

Pm1t1nati11n anJ Jeh·yJmgenation of .·omp/e.us with small unsaturated t·arbon or nitmi:en 

li,t:1mJs: A chemical and electmd1emical approach 

by A. Pombeirc (Lisboa, PORTUGAL) 

Binudear orxanometallic Jerimti~·es: Synthesis anJ reacthity 

by v. Riera (Oviedo, SPAIN) 

Metalloane chemi.wry of thr group 8 e/ementJ 
by E. Roman (Sanliago, C1111.E) 

Platinum cutalyJeJ 11xiJati11n.1 ~ith hyJmge11 permiJe 

by G. Strukul (Venezia, ITALY) 

Some of the chemi.m:v 11/ phosphido hriJgeJ iridi11m rnrhonyl dusters 

by M. Varga~ (Campina~. BRAZIL) 



l SouD STATE CHE.\tlSTR\' A.'-0 ISORG."-"'IC MATERL>J..S 

S.1/-gel .r.:ltn5es arr.I thin films 

by R.M. Almeida (Lisboa. PoRTl'GAL) 

Design anJ synrhesis of ~· inmgc1ni< solids: applkaritlns to the tail'1ring of sp«ific 

pmperries 

by R.E. Carbonio (Cordoba. ARGE'.\"TISA) 

.\111lr'1·ular sir,·ts a.1 .lt'l1·1·rfre ctJiulnr.; 

by A. Corma (Vakno.:ia. SP ... ISJ 

Cry.1111/ chtmisrr.- in rh•· ninme.1: Ft11·r.1. fet1rure.1 unJ penpecrfres 

by IW 0. Figueir~o (Lisboa. PokTl'GAL) 

Pha.~t' fi•rmc1ri11n and ,·urrrnr rrun.1p11rr in hi.r.:h T,. supermnJu,·ring oxide.1 

by R. Flukiger (Geneve. S\\'rTZERl.. ... SD) 

fk.11g11 of ne"· 11p111-micr11el•'t·rm111c Jena.1: Ill- i.· stmi.-11nJuc111r herero.\lru•·ture.1 

by R. Garda Roja (Cadiz. SPAl!li) 

lligli nudeuriry .1p111 .-ftL\ler.1 - u n ... ,. J1mrn.1ion in mo/r,·u/ur magnemm 

by D. Gatteschi (Firenze. IT AL YI 

Sl'llthl'.\ll 11nJ .-rnl<if gmw!li 1>( .mper.-11nJ11,·ung .-om1'>t111nJ.1 in C. .V. E .. '4. tahoruwrie.1 

by A.Ci. l..:y•a 1Bucn1h Aire~. AR<;F'.•llS"l 

,\f11{1·.-11f1ir Jn1gn ••( 111/r,1111·1'<! <cr1111111·1 

by J. l.i\'a!?•' tl'am. l'RA~;n1 

7.e11/11r 1·hrmi.1trv: n1111frn,· 11ppf11·1m11n.1 

by A. ()\ iedo I Bo::1•!;i. C'ol.O~!lllA) 

Apf•l11 ·1m11n.1 11( .111/itl 111111· 1w111r· .. p1111·t!,., J1//r11.-110n 

hy J. 1';1nnet11·r IC ircnohlc:. l·RA:l.l'I: l 

H111mat1•r111/1. 11 111/>11111111• f11r hart! l!l\1/1'.1 

hy J.A. l'lancll (B.1r...-.·lon.1. SJ'Al:l.1 
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Basit· printipks 11/ bi11miMrali:ari11n. 56.we panit"ular casrs 

by M.A.. Qaij~ (Bl>goei. COLOMBIA) 

s..-;,fk.-e. 1ec/1111.1/11gy and applications 11{ bi11ceranrit-s: Stare of'"' an and {ururr persp«ril'rs 

by A.. Ravaglioli (f3&!1lza. ITALY) 

Solid stare chemisrry tif c~ramic marerials 
by A.R. West (Aberdc:en. E.'<GLASD) 



Posters on any aspect of ir.organic chemistry may be conlributed by panicipants. They will 

be classified under the heading of one of the main topics of the conference, as follows: 

I. Coordination and Bioinorganic Chemistry 

2. Organometallic Chemistry and Catalysis 

3. Solid Slate Chemistry and Inorganic Materials 

The posters will be on <lisplay in !hree scparare sessions. The space allocated wi~I be 

approximately /.()() m (wide) x /.20 m (high). 

Posters must be brought by the author and must not be mailed to the conference secretariat. 
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Call for Papers 

Pani.:ipants are inrned 10 submit p.tpt:rs on all asix-.:ts oi inorganic .:hemistry with specific 

reference to the topics given abo\e. The abstra.:t should be prepan."d conscientiou~ly in 

accordance with the :\bstracl Prepar.iiion Guidelines 1page 11 ). Abstra.:ts must be submitted 

in accordance with the Abstract Submission Procedure 1page I:?). Each registered panidpani 

may submit one and only ,ine .ibs1r.1.:1. Ho\.\ever. panic1pants may figure as coauthors in 

abstracts submitted by others. All contributions should be sent to the Scientific Secretariat. 

in triplicate. 

~otice of acct-ptance "ill be given before June 30. 1993. 

Abmacls must be submiued m English. 

The deadline for the submission of abi.1rarts is :\la) 15, 1993. 
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Abstract Preparation Guidelines 

Only one page may bc: usai. including text and figures. Instructions on !he abstract format 

are given below. Abstracts should arrive unfolded. Poorly prepared "r damaged abstracts 

may bc: rejected by the Scientific Committee. 

Hankopy submission 

I. Use sh«! paper size A~- Text may bc: no wider than 15 cm and only 23 cm long. The 

frame of /5.t23 an must be: m the centre oi the iorin. Border lines may bc: drawn 

only with a light blue pen..:il. 

2. Use a typewriter with a new ribbon or a laser printer to ensure good reproduction. 

DO NOT erase. use correction fluid if absolutely necessary. 

3. Use 1.5 spaced lines with 10 i:haraclers per inch (25 mm). 

4. Leave a spa..:e oi 25 mm h.;:fore lhe tirsl word oi the title to allow for the abstract 

number. The 111le oi the ahstract must always bc: in capital letters, except where 

formulae require small letters. The authors· names and addresses must be in small 

letters except for initials. Underline the name of the author presenting the paper. 

5. DO NOT indent ;iaragraphs 

6. Diagrams should bc: dr;1wn in hla..:k 111 ... le1tered dearly. and m,mnted on the abstract 

page High wntra't ph111,1i:r.1ph' w 111 he a.:..:epted, hut 4uality reproduction is not 

guarantrxJ. 

7. A maximum oi t-.1.0 rd.:r.:n.:e' to publish.:<l work may be 1ndud.:d at the: end of the 

ah\tract. )?•~mg the full bibhograph1c rcforcncc (Author's namc:s and initials. journal 

year. volume and paj?C. U\lng Chenm:.il Ahstrai:ts abbreviations for journals). DO 

NOT rci.:r ro papc.·r:. "\IHJOllrtt•d'" or "ro he puhl!\hcd". DO NOT use footnotes. 
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Abstract Submmion Procedure 

Send the following itemS by lst class mail IO 

Pror. Dr. A. Castiiieiras (LAICM Sciratir1e Sttrdaryl 

UNtVEISIDAD DE SANTIAGO DE COMPOSTELA 

~pant11M1110 tk Qulmica lnorgdnit'a 

Facultad de Farmacia 

15706 SA!fflAGO DE COMPOSTELA (SPAIN) 

e abstract submission form (fonn A. original and one copy) 

e original abstract 

• two copies of the abstract 

Topics 
The topics are t!esignated by a number (sec section on posters, page 9). Authors are 

requested to put the appropriate number for their contribution on the Abstract Submissi.m 

form. The Scientific Committee may change the classification suggested by the author(s) if 

necessary. 

Key Words 
Authors are asked to supply at most four key words (max. 30 characters each) for indexing 

purposes. Key words referring to a specific aspect of the abstract are in general more helpful 

than words describing a very broad area of study. 

Collected Abstracts 
The book of abstracts (plenary lectures, session lectures and posters) will be available 10 

registered panicipants (excluding accompanying persons) al the beginning of the meeting. 
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Social Programme (provisional) 

Moaday, Septanbtt lJ 

~.00 h Opening Ceremony in the University Auditorium 

20.00 h Reception offcml by the Mayor of Santiago de Compostela 

Tuesday, Seplembtt 14 

20.00 h Concert by lhe Grupo Universitario de camara of the University of Santiago de 

Compostela in the Sal6n Artesonado, Pazo de Fonseca. 

21.30 h Reception offcml by the Rector of the University of Santiago de Compostela. 

Wednesday, September 15 

ll.30 h Conference Excursion. a full day trip to the Costa da Mon'- (incl. in full registration 

and accompanying persons fee). 

1bursday, September 16 

20.00 h Folk concert 

12.00 h LAICM Conference Dinner 

Friday, September 17 

12.00 h Closing ceremony in the main lecture hall 

IJ 



Provisional Time Table 

Registration of panicipants on Sunday. September 12. al the registration desk on the campus. 

from 17.00 h - 21.00 h. 

D-.1y l\lontby Tuestby Wednesday Thursday Fritby 

Sept. 13 Sept. 14 Sept. 15 Sept. 16 Sept. 17 

T1D1e 

9.00 Opening and Plenary Plenary Plenary Plenary 

Plen. Leet. Lecture Lectures Lecture Lecture 

10.30 Coffee Coffee Coffee Coffee 

break break break break 

11.00 Session Sesion Conference Sesion Plenary 

Lt.>ctures Lectures excursion Lectures Lecture 

13.15 Poster Poster Poster Closing 

Session Session Session ceremony 

14.00 Lunch Lun..:h Lunch Lunch 

16.30 Session Ses5ion Session 

Lecture:; Lectures Lectures 

18.00 Poster Poster Poster 

Session Session Session 

evening Reception Concert Folk 

Concert 

Conference 

dinner 

Commercial F.xhihition 
During the ~ymposium a commercial exhihition of chemicals, hooks and scientific and 

technological equipment related to chemistry is planned in the vicinity of the lecture halls. 

Opening hours of the exhih1tion will he approximately: Monday-Thur~lay. I0.00 · 19.00 h. 

Closed on Wcdnesd;iy hcc<iU\C of the programmed excursion. 
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General Information 

Thc.- ..:onierence will he hdJ on the Cumpu.~ Suroi 1he University of San1iago de Compostela. 

Sant:ago de Composrela is one oi thc.- most charming european !owns and the capital of the 

:\ull,nomous Comnmni1y oi Gali..:ia. !'O. \\". Spain. The ..:ampus is si1uated near the city 

.:enrre. The dim.He in Seplemtie is generally warm (a\erage daily maximum ~5"C) and 

some111ne~ Sl'mew ha! humid. Banking and shopping facilities are a\illlable within a iew 

hur.dred merres ''i !he ..:ampus. Sw 1mmmg and other sports are carered for. All conference 

ia.:1li1ies. induding th.: .:.rn1pus .:afot.-ri;i and restaurants are a iew minutes· walk from one 

ar1l'ther. 

Language 

The oii:.:ial language 11i the .:onierence is English. There are no facilities for simultaneous 

translation. Posters may he pn:o;c:nted in English. French. Portuguese. Italian or Spanish. 

Addrrss during the Conreren<"e 

l.AICM 

lfmversidad de Santiago de Compo\h:la 

Aud1tono - Campus Um\crnrario 

15706 SA~llAC.0 DE lO!\IPOSTELA (SPAIS) 

Tli + .'\-l (IJ) 8 l-5<N~55 

Confrren<"e and Sdentil'k Se<"relariat l.AIC\I (for ahstract suhmission and regisrration) 

LAICM 

Prof. Dr. A. Cast11'1eiras 

en1versidad de Santiago de ( omposrcla 

Departamento de Quimica lnorgani.:a 

Facultad de Farmacia 

15706 SA~llAGO [)F. CO:\IPOSTF.l.A (SPAIS) 

Trani Axency (ior hotel <Kwm111nd.1t1on only) 

Via1cs A tl;intico S. ,.\. 

Pl. h1en1crr;1hia . .\ 

E-1570~ SANTIA<;o flf. ( 'o\IPOS rH .. ·\ (SPAIN) 
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Fax +J4 (9) 81-594912 
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Registration 

Persons wishing to attend the conference must send a fully and legibly completed registration 

form (Fono 8) to the Conference Secretariat. preferably before May IS, 1993 (advance 

registration). 

Fees are in fNSetas (Ptas.) 120 Ptas. = approx. LO USS. 

All active participants. including invited speakers, must submit a separate registration form 

(Fonn B). Copies of the registration form arc acceptable. Registration. payments and hotel 

accommodation will be confirmed in the course of June/July 1993. 

The various fees are: 

Full registration 

Accompanying 

persons 

advance 

registration 

before May 15 

Pt.as. 20.000.· 

Ptas. 10,000. -

after May 15 and 

before September I . 

1993 

Ptas. 30.000.-

Ptas. 15,000.-

late registration 

after September I 

40,000.-

20,000.-

The fees for advance registration only apply to those registrations tran~cted completely 

before of May 15. 1993. All money due must be at 1he Organizing Committee's disposal 

before this da1e. 
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The full registration fee includes: 

e admission to lecture halls 

• admission to poster sessions 

e admission to commercial exhibition 

e concen on Tuesday, September 14 

• conference excursion on Wednesday, Sep11.:mber 15 
e folk concen on Thursday, September 16 

e al! receptions 

• a copy of tr'! book of abstracts 

The registration fee for ai:companying persons includes: 

e opening ceremony on Monday, ~eprember 13 

e concen on Tuesday. September 14 

e conference excursion on Wednesday, September 15 
e folk concen on Thursday, September 16 

e tour of the C'ity (old town) 

• illl receptions 

e closing ceremony on Fri:lay. September 17 

Accompanying pcr"-IDS do not participate in the scientific sections of the conference. 

Young scienli~ts 

A limited amount of financial support is available for young scientists (maximum 27 years 

old) contributing with accepted p~.pers. The grant cmers registration and accommodation in 

\ludent dnrrnitone\. Applic;1n1, mu\t 'ubmit to the Conference Secretariat before May 15, 

1993: 

e the absrra.:r (\Cc p;tge 11 ) 

e a comprcht•n\1ve Currirnlum Vitae 

e a letter of recmnrnenda11on by the appropriate academic supervisor 

All applicant' will be not1ril:d bdore June 15. l'J9.~ 

S11ece\\ful applicant\ will recc1vt· 1hc1r gr.mi·, on regi,rration at the regi\trar,:11. desk. 

In ;1d1h11on !here will be a i111111cd nu:nhcr of grant\ 1111cndcd a\ a \lllall contributmn toward 

the l'mt of lrdvel for L.1110-i\na:rK;rn Rt•\eilrchcr\ in 'pcc1a! ca\e\. 
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Payments 

Payments are to be effected in pesetas (Ptas.). 

The fees for registration and ~he accompanying persons should be paid in full by bani.. 

transfer into account number (C.C.C.) 2091.0JOO.-l-30-'0124522of the CAIXAGALICIA Bank. 

Montero Rios 7. Santiago de Composrda. Spain. stating your full name and address. Please 

make sure your remittance is marked "LAICM" and is free of trans:er chart;es. at present 

approx. 1.000. - per international transfer. Partial payments are not accepted. registration 

t.akes effect as the complete amount due is received. 

If payments are not free of transfer charges. the conferer.ce secretariat will deduct these 

charges from your hotel deposit or they will have to be paid upon registration. It is also 

pos~ible to include cheques with your rc:gistration form. The chequc:s should be purchased 

in your own country in p1•.11•t1L1. drawn on a Spanish bank and made out to LAICM. Pkase 

mak~· sure that your remitt;in.:e states your lull name ;ind addrc:ss and the purpose of your 

pa~"IK'nl. 

Payment by Credit Card~ .:a• lt be a.:.:eptc:d. 

Payments for early regio;tr:mon should be ren+ved before l\lay IS. 1993. 

Paymc:nts without full name: and address will be retumc:J to sc:nder (if p<>ssible). 

Cancellation.~ 

Can.:ellation~ must be sent in writing to the: Conference s~"Cretariat. For cancellations 

n:ceive<l bd.orc: May 15. all ft:es, less ~'\ ~ adminimative costs will be reimbursed. For those 

m:ei\'ed between May I'\ and July I. a cancellauon charge of .'\03 will be applied. 

Can.:ellations re.:e1\'ed aft.:r July 1 v.1ll not be refunded. 

Refunds v.ill be pni.:e\'.Cd af1er the me.:ting. 
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Hotel Accommodation 

A block of rooms has been reservc:G in different hotels in and around Santiago de 

Compostela. 650 beds in College-Residence and university-residence are also avalilable. 

Hotel reservations should be received before June 30, 1993. After this date. acc'Jmmodation 

cannot be guaranteed. 

Please indicate your choice on the hotel reservation form (Fonn Cl 

Hotels/Category Type of Room Prices io ptas. 
(per day) 

HOTEL REYES C. .. TOLICOS***** Ooubl•ih;ith 29,210.-
Ooublcib.tth·<mgle usc 22,540.-

HOTEL ARAGlTA!'OEY***** Ooublcib.tth 28,290.-
Oouhlcib•th·<mglc u"' 21,620.-

HOTEL PEREGRINO*'"** Ooublcibath 18,974.-
Ooublcibath·<mgle usc 14,416.-

HOTEL Los TILOS**** DoublC1b•lh 15,900.-

(4 Km/mm ciry anra) Oouhle/h;ith·•ir.itl• use 11,925.-

HOTEL COMl'OSTELA ** ** Oouhlcih.1th 15,370.-
Oonbleih•lh·>tnglc use 11,319.-

HOTEL UELMIREZ* .. Oouhl•ib•lh 11,395.-
Oouhlcibath->inglc use a,751.-

HOTEL APOSTOL SANTIAGO*** Oouhleibalh 11,236.-

(J Km from riry anrer) Oouhl•ib•lh·•tn~le u>e 8,480.-

l INJVERSITY IR [Sll>ENCF.S Dnuhlt"/h • .rh-~hfJWer 4,982.-

(only arcommodarion. no hreakfa.\f fa S1n)?le/h..tth-,l1ftweor 3,180.-

inrfudrtf) 

COLLECIE/RF-'>IDENCES O.mhlelh.dh-~hower 4,028.-

(011fy accommodation, no hr1•akfiw H 
DouhleilMlh·<hower 4,028.-

indu1led) .'1011• ""' 

19 



Transport 

Santiago de Compostela can be reached by road, rail or air. For those uavelling to Galicia 

by sea. Santiago de Compostela is within easy fe2cn of the ports of La Coruiia (60 km) and 

Vigo (90 km). 

Banking and Postal Facilities 

Banks are generally open from 09.00 - 14.00 on weekdays and are closed on Saturdays and 

Sunday. A bank is located on the universiry campus. 

The post office is open from 09.00 - l~.00 on weekdays. 

Insurance 

Participants are responsible for their own insurance arrangements. The organizers cannot 

accept any responsability for accidents, sickness, theft or damage to property, or for delays 

or any modification in the programme due to unforseeable circumstances. 



Important dates 

May IS, 1993 

May 15, 1993 

June 30, 1993 

July, 1993 

• Abstract submission deadline 

• Deadline for advance registration and payments 

• Deadline for guaranteed hotel bookings 

• Confirmation of registration, payments and hotel booking 
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LIST OF PARTICIPANTS 



MR. ANGEL ABARCA 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA llllORGANICA 
CRA. DE BARCELONA. KM 33.660 
28871 ALCALA DE HENARES 
ESPANA 
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UNIVERSIDAi> DE GRANADA 
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•1sRAEL 
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ESPANA 
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13081 -970 CAMPINAS, SP 
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PROF. MIGUEL A. ALARIO FRANCO 
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FACULTAD DE CIENCIAS QUIMICAS e 28040 .MADRID 
ESPANA 

MS. BELEN ALBELA 
UNIVERSIDAD DE BARCELONA 
DEPART AMENTO DE QUIMICA INORGANICA 
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DR. JOAN ALBERT 
UNIVERSITAT DE BARCELONA 
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08028 BARCELONA 
ESPANA 

MS. MARIA !SABEL ALCALDE 
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CAMPUS UNIVERSITARIO 
28871 ALCALA DE HENARES 
ESPANA 

MS. SILVLA S.P.R. ALMEIDA 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

MS. MARISE S. ALMEIDA 
FACULTADE DE CIENCIAS 
DEPARTAMENTO DE QUIMlCA 
EDIFICIO CI, CAMPO GRANDE 
1700 LISBOA 
PORTUGAL 

PROF. RUI M. ALMEIDA 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE FISICA MOLECULAR 
AV. ROVISCO PAJS 
1000 LISBOA 
PORTUGAL 

MR. JOSE MARIA ALONSO 
UNIVERSIDAD COMPLUTENSE 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

MS. ESTER ALONSO MARTINEZ 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSIT ARIO 
50009 ZARAGOZA 
ESPANA 

MS. INMACULADA ALVAREZ 
UNIVERSIDAD COMPLUTENSE 
DEPTO. QUIMICA INORGANICA I 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. PEDRO ALVAREZ BOO 
UNIVERSIDAD DE VIGO - CAMPUS ORENSE 
DEPTO. QUIMICA PURA Y APLICADA 
AS LAGOAS, EDIFICIO FACULTADES 
32004 ORENSE 
ESPANA 

DR. AMPARO ALVAREZ-VALDES 
UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA !C-Vlll) 
CARRETERA DE COLMENAR VIEJO. KM IS 
28049 MADRID 
ESPANA 

DR. GLORIA ALZUET 
UNIVERSIDAD DE VALENCIA- FARMACIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVDA. VICENT ANDRES ESTELLES 
46100 BURJASSOT 
ESPANA 

MS. PILAR AMO 
UNIVERS!DAD AUTONOMA 
DEPARTAMENTO DE QUIMICA CC-VIII) 
CANTOBLANCO 
28049 MADRID 
ESPANA 



MR. JOSE IGNACIO AMOR 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
28871 ALCALA DE HENARES 
ESPANA 

MR. FRANCISCO JAVIER AMOR CHICO 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSIT ARIO 
28871 ALCALA DE HENARES 
ESPANA 

DR. ANTONIO ANTINOLO 
UNIVERSIDAD DE CASTILLA-LA MANCHA 
DEPTO. QUIMICA INORGANICA, ORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
13071 CIUDAD REAL 
ESPANA 

DR. IRENE V. ARA LAPLANA 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA iNORGANICA 
PZA. DE SAN FRANCISCO 
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DR. MARY L. ARAUJO 
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PROF. MARIA I. ARRIORTUA 
UNIVERSIDAD DEL PAIS VASCO 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 644 
48080 BILBAO 
ESPANA 

DR. DAVIDE ATZEI 
UNIVERSITA DI CAGLIARI 
DIPTO. DE CHIM. E TECNOLOGIE INORG. 
VIA OSPEDALE, 72 
09124 CAGLIARI 
ITALIA 

DR. MARIA TERESA AVILES 
UNIVERSIDADE NOVA DE LISBOA 
DEPARTAMENTO DE QUIMICA 
FACULTADE DE CIENCIAS E TECNOLOGIA 
2825 MONTE DA CAPARICA 
PORTUGAL 

MS. MARIA TERESA AZCONDO SANCHEZ 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
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ESPANA 
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DEPARTAMENTO DE QUIMICA 
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PORTUGAL 
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INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS, 1 
1096 LISBOA CODEX 
PORTUGAL 
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UNIVERSITY OF BOLOGNA 
G. CIAMICIAN CHEMISTRY DEPARTMENT 
VIA SELMI, 2 
40126 BOLOGNA 
ITALIA 
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UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA (C-Vlll) 
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28049 MADRID 
ESPANA 

MS. MONSERRAT BARQUIN MUGA 
UNIVERSIDAD DEL PAIS V ASCO 
DEPTO. QUIM. APLICADA (INORGANICA) 
APTDO. 107:? 
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ESPANA 

PROF. MARIA CARMEN BARRAL 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. CRISTOBALINA BARRIGA 
UNIVERSIDAD DE CORDOBA 
DEPARTAMENTO DE QUIMICA INORGANICA 
SAN ALBERTO MAG!'IO, SIN 

14004 CORDOBA 
ESPANA 

DR. ANTONIO BARRIOLA 
UNIVERSlDAD DE ALCALA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CIUDAD UNIVERSITARIA 
28871 ALCALA DE HENARES 
ESPANA 

DR. MARIA RUFINA BASTIDA 
UNIV. SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 



MRS. CLARA M. BASTO 
UNIVERSIDADE DO PORTO 
DEPART AMENTO DE QUIMICA 
~A. GOMES TEIXEIRA 
4000 PORTO 
PORTUGAL 

MS. DELIA BAUTISTA 
UNIVERSIDAD DE MURCiA 
DEPARTAMENTO DE Qt:IMICA INORGANICA 
APDO. 4021 
30071 MURCIA 
ESPANA 

DR. JAVIER I. BEITIA GOMEZ DE SEGURA 
UNIVERSIDAD DEL PAIS V ASCO 
DEPARTAMENTO DE QUIMICA INORGANICA 
roRT AL DE LASARTE SIN 
01007 VITORIA 
ESPANA 

PROF. MARISA BELICCHI FERRARI 
UNIVERSITA DI PARMA 
ISTITUTO DICHIMICA GENERALE 
VIALE DELLE SCIENZE 78 

•
43100PARMA 
ITALIA 

MR. JUAN M. BELLOCH 
UNIVERSIDAD COMPLUTENSE 
DEPTO. QUIMICA INORGANICA I 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

MS. MARIA HELENA A. BENVENUTTI 
UNIVERSITY OF SUSSEX 
SCHOOL OF CHEMISTRY AND MOL. SCI. 
FALMER 
BRIGHTON BNI 9QJ 
INGLATERRA 

MR. JESUS R. BERENGUER 
UNIVERSIDAD DE LA RIOJA 
DEPTO. DE OUIMICA (INORGANICA) 
OBISPO BUSIAMENTA, 3 

• 26001 _LOGRONO 
ESPANA 

MR. RALPH A. BERGS 
UNIVERSITY OF MUNICH 
INSTITUTE OF INORGANIC CHEMISTRY 
MEISERSTR. 1 
80333 MUNICH 
ALEMAN IA 

DR. ELENA BERMEJO 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA !NORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

PROF. MANUEL R. BERMEJO 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
1.5706 SANTIAGO DE COMPOSTELA 
ESPANA 

MS. MARIA JOSEFA BERNAD BEr..NAD 
UNIVERSIDAD COMPLUTENSE 
DEPTO. FARMACIA Y TECNOLOGIA FARM. 
FACULTAD DE FARMACIA 
2&040 MADRID 
ESPANA 

PROF. ALVARO BERNALTEGARCIA 
UNIVERSIDAD DE EXTREMADURA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVENIDA DE ELVAS, SIN 
06071 BADAIOZ 
ESPANA 

~tR. AGUSTI BERTRA!i VlLA 
UNIVERSITAT AUTONOMA 
UNITAT DE QUIMICA INORGANICA 
FACULTAT DE CIENCIES - DEPARTAMENT DE QUIMICA 
08193 BELLA TERRA 
ESPANA 

DR. CLAUDIO BIANCHINI 
C.N.R. 
l.S.S.E.C.C. 
J. NARDI, 39 
50132 ARENZE 
ITALIA 

MR. MOHAMMED BIKRANI 
UNIVERSIDAD DEL PAIS VASCO 
UNID. QUIMICA INORGANICA 
APDO. 1072 
20080 SAN SEBASTIAN 
ESPANA 

MR. FRANCISCO BLASCO GIL 
UNIVERSIDAD DE VALENCIA - FARMACIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVDA. VICENT ANDRES ESTELLES. SIN 
46100 BURJASSOT 
ESPANA 

MR. MIGUEL A. BLASCO-GARCIA 
UNIVERSIDAD DE MURCIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO DE ESPINARDO (APDO. 4021) 
30071 MURCIA 
ESPANA 

MS. MARIA CARMEN BLESA DE LA PARRA 
UNIVERS!DAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE ClENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. CARLES BO 
UNIVERSITAT ROVIRA I VIRGILI 
DEPART AMENT DE QUIMICA 
PZA. IMPF.RIAL TARRACO, 1 
43005 TARRAGONA 
ESPANA 

PROF. JOAQUIN BORRAS 
UNIVERSIDAD DE VALENCIA - FARMACIA 
DEPARTAMENTO DE QUIMICA. INORGANICA 
AVDA. VICENT ANDRES ESTELLE.c;, SIN 
46100 BURJASSOT 
ESPANA 



MR. OLIVIER O.A.L. BOUTRY 
UNIVERSIDAD DE SEVILLA 
DEPART.\MENTO DE QUIMICA INORGANICA 
APDO. SS3 
41071 SEVILLA 
ESPANA 

PROF. JORGE BRAVO 
UNIVERSIDAD DE VIGO 
DEYl'O. QUIMICA PURA Y APLICADA 
LAGOAS - MARCOSENDE (APDO. 874) 
VIGO 
ESPANA 

MR. MICHAEL BREUER 
UNIVERSIT AT TIIBINGEN 
INSTITUT FUR ANORGANISCHE CEHMIE I 
AUF DER MORGENSTELLE 18 
7400 TUBINGEN 
ALEMAN IA 

MR. JULIO BUEY 
UNIVERSIDAD DE VALLADOLID 
DEPARTAMENTO DE QUIMICA INORGANICA 
PO. DE LA MAGDALENA. SIN 

A 4700S ;' ALLADOLID 
•ESPANA 

MS. MARIA PAULA C.C.A.B. CABRAL CAMPELLO 
INSTITUTO NACIONAL DE ENGENHARIA 
DEPARTAMENTO DE QUIMICA 
ESTRADA NACIONAL 10 
2686 SACA VEN CODEX 
PORTUGAL 

MR. VICTOR CADIERNO 
UNIVERSIDAD DE OVIEDO 
DPTO. QUIMICA ORGANOMETALICA 
JULIAN CLAVERIA. SIN 
33071 OVIEDO 
ESPANA 

MS. MONSERRAT CALAF 
UNIVERSIDAD DE BARCELONA 
DEPARTAMENTO DE QUIMICA INORGANICA 

A AVGDA. DIAGONAL, 647 
• 08028 BARCELONA 

ESPANA 

DR. CARLOS CAMACHO CAMACHO 
CENTRO INVEST. ESTUDIOS AVANZADOS 
DEPTO. DE QUIMICA 
AV. l.P.N. 2508 
07360 MEXICO, D.F. 
MEXICO 

DR. JUAN CAMPORA 
UNIVERSIDAD DE SEVILLA 
DEPARTAMENTO DE QUIMICA INORGANICA 
PROFESOR GARCIA GONZALEZ, SIN 
41071 SEVILLA 
ESPANA 

DR. ALBERTO CANEIRO 
CENTRO ATOMICO BARILOCHE 
INSTITUTO BALSEIRO 
8400 SAN CARLOS DE BARILOCHE 
ARGENTINA 

MS. ANA CANO 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSIT ARIO 
2887l ALCALA DE HENARES 
ESPANA 

DR. MERCEDES CANO 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

MR. JUAN CANO BOQUERA 
UNIVERSIT AT DE VALEN CIA 
DEPART AMENT DE QUIMICA JNORGANICA 
DR. MOLINER. SO 
46100 BURJASSOT 
ESPANA 

PROF. ROBERTO CAO 
UNIVERSIDAD DE LA HAVANA 
LAB. DE QUIMICA BIOINORGANICA 
FACULTAD DE QUIMICA 
10400 HAVANA 
CUBA 

DR. ROSA CARBALLO 
UNIVERSIDAD DE VIGO 
DEPTO. QUIMICA PURA Y APLICADA 
AS LAGOAS - MARCOSENDE 
36080 VIGO 
ESPANA 

PROF. RAUL E. CARBONIC 
UNIVERSIDAD NACIONAL DE CORDOBA 
DEPART AMENTO DE ASICO QUIMICA 
FTAD. DEC. QUIMICAS, C.C. 61 
5016 CORDOBA 
ARGENTINA 

MR. MAURO CARCELLI 
UNIVERSITA DI PARMA 
DIP. CHIMICA GENERA.LEE INORGANICA 
VIALE DELLE SCIENZE 
43100 PARMA 
!TALIA 

PROF. ERNESTO CARMONA 
IJNIVERSIDAD DE SEVILLA 
DEPART AMENTO DE QUIMICA INORGANICA 
APTDO. 553 
41071 SEVILLA 
ESPANA 

CARLA M.A.A. CARNEIRO 
UNIVERSIDADE NOVA DE LISBOA 
DEPARTAMENTO DE QUIMICA 
FDADE. CIENCIAS E TECNOLOGIA 
2825 MONTE DE CAPARICA 
PORTUGAL 

PROF. GABINO A. CARRIEDO 
UNIVERSIDAD DE OVIEDO 
DEPTO. QUIMICA ORGANOMETALICA 
JULIAN CLAVERIA, SIN 
33071 OVIEDO 
ESPANA 



DR.M.DEUSCARVALHO 
UNIVERSIDADE DE LISBOA 
DEPARTAMENTO DE QUIMICA-CIENCIAS 
R. ERNESTO VASCONCELOS Cl 5° 
1700 LISBOA 
PORTUGAL 

PROF. JAUME CASABO GISPERT 
UNIVERSITAT AUTONOMA DE BARCELONA 
DEPARTAMENT DE QUIMICA 
08193 BELLA TERRA 
ESPANA 

PROF. OSVALDO L.J. CASAGRANDE 
UNIV. FEDERAL DO RIO GRANDE DO SUL 
INSTITUTO DE QUIMICA 
AV. BENTO GON<;AL VES, 9500 
91501- 970 PORTO ALEGRE- RS 
BRASIL 

DR. MARIA TERESA CASAIS ALVAREZ 
C.S.I.C. 
INSTO. CIENCIAS DE MATERIALES 
SERRANO, 113 
28006 MADRID 

-ESPANA 

MR. FRANCISCO JAVIER CASANOVA COLLANTES 
UNIVERSIDAD DEV ALENCIA - FARMACIA 
DEPART AMENTO DE QUIMICA INORGANICA 
AVDA. VICENT ANDRES ESTELLES, SIN 
46100 BURJASSOT 
ESPANA 

DR. JUAN A. CASARES 
COLEGIO UNIVERSITARIO 
DEPARTAMENTO DE QUIMICA INORGANICA 
PLAZA DE MISAEL BANUELOS, SIN 
09001BURGOS 
ESPANA 

PROF. JOSE S. CASAS 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 

A 15706 _SANTIAGO DE COMPOSTELA 
-ESPANA 

MR. JOSE MARIA CASAS 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
PZA. DE SAN FRANCISCO, S/N 
50009 ZARAGOZA 
ESPANA 

DR. CONCEPCION CASCALES 
C.S.l.C. 
INSTO CIENCIAS DE MATERIALES 
SERRANO, 113 
28006 MADRID 
ESPANA 

DR. UMBERTO CASELLATO 
NAT. RES. COUNCIL 
l.C.T.l.M.A 
CORSO STATI, UNITI 4 
35100 PADOVA 
ITALIA 

PROF. MARIA VICTORIA CASTANO PALAZON 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

PROF. EDUARDO E. CASTELLANO 
UNIVERS!DADE DE SAO PAULO 
INST. FISICA E QUIMICA - SAO CARLOS 
CAIXA POST AL 369 
13560 SAO CARLOS 
BRASIL 

PROF. ALFONSO CASTINEIRAS 
UNIV. SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. JESUS - CASTRO 
UNIV. SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. ROSA CASTRO 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. ALICIA CASTRO 
C.S.l.C 
INSTITUTO DE CIENCIAS DE MATERIALES 
SERRANO, 113 
28006 MADRID 
ESPANA 

MS. SOCORRO CASTRO GARCIA 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. AMPARO CAUBET 
UNIVERSIDAD DE BARCELONA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVGDA DIAGONAL 647 
08028 BARCELONA 
ESPANA 

DR. R. CEA-OLIVARES 
UNIVERSIDAD NACIONAL AUTONOMA 
INSTITUTO DE QUIMICA 
CIUDAD UNIVERSIT ARIA 
04510 MEXICO, D.F. 
MEXICO 

MS. CONSUELO CERILLOS GONZALEZ 
UNIVERSIDAD DE SEVILLA 
DEPTO. QUIMICA INORGANICA 
PROF. GARCIA GONZALEZ, S/N 
41012 SEVILLA 
ESPANA 



GEMMA CERVANTES 
UNIVERSIDAD DE BARCELONA 
DEPARTAMENTO DE QUIMICA 
AVDA. DIAGONAL, 647 
08018BARCELONA 
ESPANA 

PROF. JEAN CLAUDE C.A. CHOTTARD 
UNIVERSITE RENE DESCARTES 
LAB. CHIMIE ET BIOCHIMIE, URA 400 
45 RUE DES SAINTS PERES 
75270 PARIS CEDEX 06 
FRANCIA 

DR. ROBERT CHOUKROUN 
CNRS 
LAB. DE CHIMIE DE COORDINATION 
205 ROUTE DE NARBONE 
31077 TOULOUSE CEDEX 
FRANCIA 

PROF. CARMEN CLAVER 
UNIVERSIDAD "ROVIRA I VIRGILI" 
DEPARTAMENT DE QUIMICA 
PZ. IMPERIAL TARRACO, 2 

• 
43005 ! ARRAGON A 
ESPANA 

PROF. ROSALINDA CONTRERAS THEUREL 
CENTRO DE INVEST. Y ESTUDIOS AVANZ. 
DEPARTAMENTO DE QUIMICA 
AVENIDA JPN 2508, COL. TICOMAN 
07360 MEXICO D.F. 
MEXICO 

DR. MONTSERRAT CORBELLA 
UNIVERSIDAD DE BARCELONA 
DEPARTAMENTO DE QUIMICA INORGANICA 
DIAGONAL 647 
08028 BARCELONA 
ESPANA 

DR. ROBERTO CORTES 
UNIVERSIDAD DEL PAIS VASCO 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 644 

• 48080 _BILBAO 
ESPANA 

MS. LUCIANA M.G. COSTA 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1091l LISBOA CODEX 
F'ORTUGAL 

PROF. JUAN A. COSTAMAGNA 
UNIV. SANTIAGO DE CHILE 
DEPARTAMENTO DE QUIMICA 
AV. L.B. O'HIGGINS 3363 
SANTIAGO- 2 
CHILE 

PROF. Jl!AN·PIERRE COSTES 
UNIVERSITE PAUL SABATIER 
LAB. DE CHIMIE DE COORDINATION 
205 ROUTE DE NARBONE 
31077 TOULOUSE CEDEX 
FRANCIA 

DR. MARIA DELFINA COUCE FORTUNEZ 
UNIVERSIDAD DE VIGO - CAMPUS ORENSE 
DEYTO. DE QUIMICA PURA Y APLIC. 
AS LAGOAS 
32004 ORENSE 
ESPANA 

PROF. LINDORA D'ORNELAS 
UNIVERSIDAD CENTRAL DE VENEZUELA 
ESC. QUIMICA - FTAC. DE CIENCIAS 
AV. LOS ILUSTRES, LOS CHAGUARAMOS (APOO. 47102) 
IO:?OA CARACAS 
VENEZUELA 

MS. GABRIELA V .A. DA SILVA 
UNl\'ERSIDADE DO PORTO 
DEPARTAMENTO DE QUIMICA 
f>C;A GOMES TEIXEIRA 
4000 PORTO 
PORTUGAL 

DR. BALTAZAR M.R. DE CASTRO 
UNIVERSIDADE DO PORTO 
DEPARTAMENTO DE QUIMICA 
PRA<;A GOMES TEIXEIRA 
4000 PORTO 
PORTUGAL 

MS. IRENE DE CASTRO 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INOR\]ANICA 
CAMPUS UNIVERSIT ARIO 
28871 ALCALA DE HENARES 
ESPANA 

DR. ESTHER DELGADO 
UNIVERSIDAD AUTONOMA 
DEPART AMENTO DE QUIMICA-INORGANICA 
CARRETERA DE COLMENAR VIEJO, KMIS 
28049 MADRID 
ESPANA 

DR. SALOME DELGADO 
UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA. C-Vlll 
CARRETERA DE COLMENAR VIEJO. KM IS 
28049 MADRID 
ESPANA 

PROF. RITA DELGADO 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

PROF. FRANCESCO DEVILLANOVA 
UNIVERSITY OF CAGLIARI 
DIPARTIMENTO DI CHIMICA E TECNOLOG. 
VIA OSPEDALE. 72 
09124 CAGLIARI 
ITALIA 

DR. GILSVN H.M. DIAS 
UNIVERSIDADE ESTADUAL DE CAMPINAS 
INSTITUTO DE QUIMICA 
c p 6154 
13084 -103 CAMPINAS 
BRASIL 



DR. CARLOS DIAZ 
UNIVERSIDAD DE CHILE 
DEPARTAMESTO DE QUIMICA 
LAS PALMERAS 3425, CASILLA 653 
SANTIAGO 
CHILE 

DR. DAVID DIAZ 
UNIVERSIDAD NACIONAL AUTONOMA 
DEPART AMENTO DE QUIMICA INORGANICA 
AV. UNIVERSIDAD 3000 
04510 MEXICO D.F. 
MEXICO 

DR. MARIA A. DIAZ DIEZ 
UNIVERSIDAD DE EXTREMADURA 
DEPART AMENTO DE QUIMICA INORGANICA 
AVENIDA DE ELVAS, SIN 
06071 BADAJOZ 
ESPANA 

PROF. JOSEANA DIEZ 
UNIVERSIDAD DE OVIEDO 
DEPTO. QUIMICA ORGANOMETALICA 
JULIAN CLAVERIA, SIN 

• 
33071 _OVIEDO 
ESPANA 

MR. HERMINIO A.P. DIOGO 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

PROF. PIERRE H. DIXNEUF 
UNIVERSITE DE RENNES 
LAB. CHIMIE COORDINATION ORGANIQUE 
CAMPUS DE BEAULIEU 
35042 RENNES CEDEX 
FRANCIA 

PROF. JUAN C. DOADRIO VILLAREJO 
UNIVERSIDAD COMPLUTENSE 
DEPTO. DE QUIMICA INORG. Y BIOINORG 

• 

FACULTAD DE FARMACIA 
28040 MADRID 
ESPANA 

DR. ANGELA MARJA DOMINGOS 
INSTITUTO DE CIENCIAS E ENGENHARIA 
DEPARTAMENTO DE QUIMICA 
ESTRADA NACIONAL 10 
2686 SACA VEM CODEX 
PORTUGAL 

MR. RICARDO J. DOMINGUEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMl".NTO DE QUIMICA :NORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. MARIA LUZ DURAN CARRIL 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15106 SANTIAGO DE COMPOSTELA 
ESPANA 

DR.G.DYER 
UNIVERSITY CENTRAL LANCASHIRE 
DEPARTMENT OF CHEMISTRY 
PRESTON PRl 2HE 
INGLATERRA 

MR. CARLOS ELIAS 
UNIVERSIDAD DE LA LAGUNA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
38200 LA LAGUNA 
ESPANA 

DR. MICHEL EPHRITIKH!NE 
COMMISSARIAT A L'ENERGIE ATOMIQUE 
SERV. DE CHIMIE MOLECULARE. BAT 125 
CEA CE SACLA Y 
91191 GIF SUR YVETTE 
FRANCIA 

MS. SIJELI M.D. ERTHAL 
UNIVERSIDADE FEDERAL DO PARANA 
DEPARTAMENTO DE QUIMICA 
RUA BRASILIO ITIBERE. 572. APDO. 42 
80210- 060 CURITIBA-PARANA 
BRASIL 

MS. CAROLINA MARTA ESCOBAR LLANOS 
UNIVERSIDAD COMPLUTENSE 
DEPTO. FARMACIA Y TECNOLC~IA FARM. 
FACULTAD DE FARMACIA 
28040 MADRID 
ESPANA 

DR. PURIFICACION ESCRIBANO 
UNIVERSITAT "JAUME I" 
DEPTO. DE CIENt::IAS EXPERIMENT ALES 
CTRA. BORRIOL, SIN 
12080 CASTEi.LON 
ESPANA 

PROF. PABLO ESPINET 
UNIVERSIDAD DE VALLADOLID 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
47005 VALLADOLID 
ESPANA 

DR. ARTURO ESPINOSA FERAO 
UNIVERSIDAD DE MURCIA 
DEPART AMENTO DE QUIMICA ORGANICA 
CAMPUS DE ESPINARI:':J 
30071 MURCIA 
ESPANA 

MR. JUAN CARLOS FABIAN SANCHEZ 
UNIVERSIDAD COMPLUTENSE 
QUIM. INORGANICA Y BIOINORGANICA 
FACULTAD DE FARMACIA 
28040 MADRID 
ESPANA 

PROF. Fl ' • ,. Ii 
UNIVERS .. , .:.., MiSSINA 
DIPARTIMENTO DI CHIMICA INORGANICA 
SALITA SPF.RONE 31. VILLAGGIO S. AGATA 
98166 MESSINA 
ITALIA 



PROF. JUAN FAUS 
UNIVERSIDAD DE VALEN CIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
DR. MOLINER, SO 
46100 BURJASSOT 
ESPANA 

MR. JESUS J. FERNANDEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

MR. ALBERTO A. FERNANDEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

MS. MARIA ELENA FERNANDEZ 
UNIVERSIDAD "ROVIRA I VIRGILI" 
DEPARTAMENTO DE QUIMICA 
PLZA. IMPERIAL TARRACO, 1 

A 43005 _TARRAGON A 
W'ESPANA 

DR.EDUARDOJ.FERNANDEZ 
UNIVERSIDAD DE LA RIOJA 
DEPTO. DE QUIMICA (INORGANICA) 
OBISPO BUST AMANTE, 3 
26001 LOGRONO 
ESPANA 

MS. ROCIO FERNANDEZ DE BOBADILLA 
UNIVERSIDAD DE MURCIA 
DEPART AMENTO DE QUIMICA INORGANICA 
CAMPUS DE ESPINARDO 
30071 MURCIA 
ESPANA 

DR. ISABEL FERNANDEZ GARCIA 
UNIV. DE SANTIAGO DE COMPOSTELA 
FACULTAD DE CIENCIAS 

A AGUAS FERREAS, SIN 
W'27002LUGO 

ESPANA 

DR. JUAN FERN.•.?-JDEZ-BAEZA 
UNIVERSIDAD DE CASTILLA-LA MANCHA 
DEPTO. QUIMICA INORGANICA. ORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
13071 CIUDAD REAL 
ESPANA 

DR. MARIA JESUS FERNANDEZ-TRUJILLO REY 
UNIVERSIDAD DE CADIZ 
DEPAP.TAMENTO DE QUIM!CA INORGANICA 
POLIGONO RISO SAN PEDRO 
11510 PUERTO REAL (CADIZ) 
ESPANA 

MR. JOAO L.A. FERREIRA DA SILVA 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

DR. MARIA GRACINDA FERREIRA DA SIL VA 
UNIVERSIDADE DE AVEIRO 
DEPTO. ENGENHARIA CERAMICA E VIDRIO 
CAMPUS UNIVERSITARIO 
3800 AVEIRO 
PORTUGAL 

DR. SACRAMENTO FERRER 
UNIVERSIDAD DE VALENCIA - FARMACIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVDA. VICENT ANDRES ESTELLES, SIN 
46100 BURJASSOT 
ESPANA 

MS. MARIA LUZ FIDALGO MA YO 
UNr/ERSIDAD DEL PAIS V ASCO 
DEPART AMENTO DE QUIMICA APLICADA 
FACULTAD DE QUIMICA, APDO. 1072 
20080 SAN SEBASTIAN 
ESPANA 

PROF. MARIA ONDINA FIGUEIREDO 
llCT 
CENTRO DE CRIST ALOGRAFIA E MINERAL. 
ALAMEDA D. AFONSO HENRIQUES, 41-4° ESQ. 
1000 LISBOA 
POR7UGAL 

PROF. ANGELINA FLORES PARRA 
CENTRO DE INVEST. Y ESTUDIOS AVANZ. 
DEPARTAMENTO DE QUIMICA 
AVENlr'.\ IPN 2508, COL. TICOMAN 
07360 MEXICO D.F. 
MEXICO 

PROF. RENE L. FLiiKIGER 
UNIVERSITE DE GENEVE 
DEPT. PHYSIQUE MATIERE CONDE:.NSEE 
24, QUAI ERNEST-ANSERMET 
1211 GENEVE4 
SUIZA 

PROF. JUAN FORNIES 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
50009 ZARAGOZA 
ESPANA 

MR. RAYMUNDO FRANCO 
UNIVERSIDAD r,~ OVIEDO 
DEPTO.DE QUl .. 11CA ORGANOMETALICA 
AVDA. JULIAN CLAVERIA, S/N 
33071 OVIEDO 
ESPANA 

PROF. EDUARDO FREIJANES RIVAS 
UNIVERSIDAD DE VIGO - CAMPUS ORENSE 
DPTO. QUIMICA PURA Y APLICADA 
AS LAGOAS 
32004 ORENSE 
ESPANA 

DR. CRISTINA FREIRE 
UNIVERSIDADE DO PORTO 
DEPART AMENTO DE QUIMICA 
PRA<;A GOMES TEIXEIP .\ 
4000 PORTO 
PORTUGAL 



DR. MIKHAIL GALAKHOV 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMP\IS UNIVERSITARIO 
28871 A!...CALA DE HENARES 
ESPANA 

DR. AGUSTIN GALINDO 
UNIVERSIDAD DE SEVILLA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APTDO. 553 
4W71 SEVILLA 
ESPANA 

PROF. MARIA PILAR GAMASA 
UNIVERSIDAD DE OVIEDO 
DEYTO. QUIMICA ORGANOMETALICA 
JULIAN CLA VERIA, SIN 
33071 OVIEDO 
ESPANA 

DR. JUVENTINO J. GARCIA 
UNIVERSITY OF SHEFFIELD 
CHEMISTRY DEPARTMENT 
BROOK HILL 

~S37HFSHEFFIELD 
WtNGLATERRA 

DR. ESTHER GARCIA 
UNIVERSIDAD DE OVIEDO 
DEPrO. DE QUIMICA ORGANOMETALICA 
JULIAN CLA VERIA, SIN 
33071 OVIEDO 
ESPANA 

DR. FRANCISCO JAVIER GARCIA ALONSO 
UNIVERSIDAD DE OVIEDO 
DEPrO. QUIMICA ORGANOMETALICA 
JULIAN CLAVF!",IA, SIN 
33071 OVIED'J 
ESPANA 

DR. FERNANDO J. GARCIA BARROS 
UNIVERSIDAD DE EXTREMADURA 
DEPARTAMENTO DE QUIMICA INORGANICA 

A AVENIDA DE ELVAS, SIN 
W 06071 BADAJOZ 

ESPANA 

MR. MANUEL GARCIA BASALLOTE 
UNIVERSIDAD DE CADIZ 
DEPARTAMENTO DE QUiMICA INORGANICA 
FACULTAD DE CIENCIAS (APDO. 40) 
1 ISIO PUERTO REAL 
ESPANA 

DR. MARIA PILAR GARCIA CLEMENTE 
UNIVERSIDAD DE ZARAGOZA 
DEPART AMENTO DE QUIMICA INORGANICA 
PLAZA DE SAN FRANCISCO. SIN 
50009 ZARAGOZA 
ESPANA 

DR. ANA MARIA GARCIA DEIBE 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPART AMENTO DE QIJIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. MARIA ESTHER GARCIA FERNANDEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

MS. EMILIA GARCIA MARTINEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. OSCAR GARCIA MARTINEZ 
C.S.l.C. 
INSTO. CIENCIAS MATERIALES, SEDE D 
SERRANO ll3BIS 
28006 MADRID 
ESPANA 

PROF. R. GARCIA ROJAS 
UNIVERSIDAD DE CADIZ 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS (QUIMICA) 
11501 PUERTO REAL 
ESPANA 

DR. MARIA SOLEDAD GARCIA T ASENDE 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTCl DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. SOLEDAD GARCIA-FONT AN 
UNIVERSIDAD DE VIGO 
DEPrO. QUIMICA PURA Y APLICADA 
APARTADO 874 
36200 VIGO 
ESPANA 

PROF. GABRIEL GARCIA-HERBOSA 
COLEGIO UNIVERSITAR!O DE BURGOS 
DEPARTAMENTO DE QUIMICA INORGANICA 
PLAZA MISAEL BANUELOS, SIN 
09002 BURGOS 
ESPANA 

PROF. JOSE A. GARCIA-VAZQUEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

MS RAQUEL GARDE ARANGUREN 
UNIVERSIDAO DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
PLAZA DE SAN FRANCISCO 
50009 ZARAGOZA 
ESPANA 

PROF. MARIA A. GARRALDA 
UNIVERSIDAD D~L PAIS VASCO 
FACULTAD DE QUIMICA 
APARTADO 1072 
:?0080 SAN SEBASTIAN 
ESPAr:iA 



PROF. GIOVANNA GASPARRI FAVA 
UNIVERSITA DI PARMA 
ISTITUTO DI CHIMICA GENERALE 
\1ALE DELLE SCIENZE 71 
43100PARMA 
ITAUA 

PROF. DANTE GATTESCHI 
UNIVERSITY OF FLORENCE 
DEPARTMENT OF CHEMISTRY 
VIA MARAGUANO. 77 
SOl44 FLORENCE 
ITALIA 

PROF. MIGUEL GAYOSO 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUlMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMt>OSTELA 
ESPANA 

MR. JOSE MARIA GERALDIA SANCHEZ 
UNIVERSIDAD DE CADIZ 
DEPARTAMENTO DE QUIMIC.:A INuRGANICA 
POUGONO RIO SAN PEDRO, SIN 

A llSIO _PUERTO REAL (CADIZ) 
.ESPANA 

PROF. PEDRO GIU 
UNIVERSIDAD DE LA LAGUNA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
38:?00 LA LAGUNA 
ESPANA 

DR. M. CONCEPCION GIMENO 
UNIVERSIDAD DE ZARAGOZA-CSIC 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
50009 ZARAGOZA 
ESPAf~A 

PROF. JOSE GIMENO 
UNIVERSIDAD DE OVIEDO 
DEPTO. QUIMICA ORGANOMETALICA 

A JULIAN CLAVERIA, SIN 
W' 33011 ov:~Do 

ESPANA 

MS. MARIA LUZ GODINO SALIDO 
UNIVERSIDAD DE GRANADA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS EXPERIMENTALES 
23071 JAEN 
ESPANA 

DR. PEDRO T. GOMES 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS, I 
1096 LISBOA CODEX 
PORTUGAL 

MS. LIGIA MARIA S.R. GOMES 
UNIVERSIDADE DO PORTO 
DEPARTAMENTO nE QUIMICA 
~ GOMES TEIXEIRA 
4000 PORTO 
PORTUGAt 

MS. PAULA A.C. GOMES 
UNIVERSIDADE DO PORTO 
DEPARTAMENTO DE QUIMICA 
~ GOMES TEIXEIRA 
4000 PORTO 
PORTUGAL 

DR. MANUEL GOMEZ 
UNIVERSIDAD DE ALCALA DE HEN~ 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNlV~ITARlO 
28871 ALCALA DE HENARES 
ESPAflA 

DR. MARIA CARMEN GOMEZ CONDE 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUaMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. ESTHER GOMEZ FORNEAS 
UNIV. DE SANTIAGO DE t:OMPOSTELA 
ESC. ING. TECNICA AGRICOLA 
AVDA. DE MADRID, SIN 
2700:? LUGO 
ESPANA 

DR. JACOBO GOMEZ-LARA 
UNIV. NACIONAL AUTONOMA DE MEXICO 
INSTITUTO DE QUIMICA 
CIRCUrro EXTERIOR. c.u. 
04510 COYOACAN, D.F. 
MEXICO 

DR. PILAR GOMEZ-SAL 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
28871 ALCALA DE HENARES 
ESPANA 

DR. RAMON GONZALES SANTOS 
CENTRO NACIONAL INVEST. CIENTIFICAS 
LABORATORIO DE BlOMATEfUALES 
APART.ADO 6880 
HAVANA 
CUBA 

MS. CAROLINA GONZALEZ 
UNIVERSIDAD COMPLUTENSE 
DEPTO. QUIMICA INORGANICA I 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. GABRIEL GONZALEZ FERRER 
UNIVERSITAT DE BARCELONA 
DEPARTAMENTO DE QUIMICA INORGANICA 
DIAGONAL, 647 
080:?8 BARCELONA 
ESPANA 

PROF. SALVADOR GONZALEZ GARCIA 
UNIVERSIDAD DE GRANADA 
DEPTO. QUIMICA INORGANICA-FARMACIA 
CAMPUS DE CARTUJA 
18071 GRANADA 
ESPANA 



PROF. MARIA JESUS GONZALEZ GARMENDIA 
UNIVERSIDAD DEL PAIS V ASCO 
DEPTO. QUIM. APUCADA (INORGANICA) 
APARTADO 1072 
20080 SAN SEBASTIAN 
ESPANA 

PROF. JOSEFA MARIA GONZALEZ PEREZ 
UNIVERSIDAD DE GRANADA 
DEYTO. QUIMICA INORGANICA-FARMACIA 
CAMPUS CARTUJA 
18071 GRANADA 
ESPANA 

PROF. PILAR GONZALEZ-DUARTE 
UNIVERSITAT AUTONOMA 
DEYTO. QUIMICA (UNITAT INORGANICA) 
FAC. CIENCIES 
08193 BELLATERRA 
ESPANA 

MR. PABLO GONZALEZ-HERRERO 
UNIVERSIDAD DE MURCIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APDO. 4021 

A 30071 _MURCIA 
.ESPANA 

MR. GUILLERMO GONZALEZ-MORAGA 
UNIVERSIDAD DE CHILE 
DEPARTAMENTO D~ QUIMICA 
LAS PALMERAS 3425, NUNOA - CASILLA 6SI 
SANTIAGO 

CHILE 

DR. ISABEL MARIA GON~ALVES 
J.S.T. 
INSTITUTO DE TECNOLOGIA QUIMICA 
RUA DA QUINTA GRANDE. 6 
2780 OEIRAS 
PORTUGAL 

t.lR. JESUS GRACIA-MORA 
UNiVERSIDAD NACIONAL AUTOi"tOMA 
DEPART AMENTO DE QUIMICA INORGANICA 
AV. UNIVERSIDAD 3000 

e04SIO MEXICO D.F. 
MEXICO 

MS. ISABEL GRACIA-MORA 
UNIVERSIDAD NACIONAL AUTONOMA 
DEPART AMENTO DE QUIMICA INORGANICA 
AV. UNIVERSIDAD 3000 
04510 MEXICO D.F. 
MEXICO 

DR. RODOLFO GRAZIANI 
UNIVERSITA DI PADOVA 
DIPARTIMENTO DI CHIMICA INORGANICA 
VIA LOREDAN 4 
3Sl31 PADOVA 
ITALIA 

PROF. MAURO GRAZIANI 
UNIVERSIT A DI TRIESTE 
DIPARTIMENTO DI CHIMICA 
VIAL.. GIORGIERI, I 
34127 TRIESTE 
ITALIA 

MS. MARIA FATIMA C. GUEDES DA SILVA 
INSTITUTO SUPERIOR TECNICO, COMP. I 
CENTRO DE QUIMICA ESTRUCTIJRAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

DR. J. GUERR.<\-LOPEZ GARCIA 
CENTRO NAC:ONAL INVEST. CIENTIACAS 
LABORATORIO DE BIOMATERIALES 
APARTADO 68SO 
HAVANA 

CUBA 

PROF. YOSHITAKA GUSHIKEM 
UNIVERSIDADE ESTADUAL DE CAMPINAS 
INSTITUTO DE QUIMICA 
CP61S4 
13081 -970 CAMPINAS, SP 
BRASIL 

DR. JUAN MANUEL GUTIERREZ-ZORRILLA 
UNIVERSIDAD DEL PAIS VASCO 
DEPARTAMENIO DE QUIMICA INORGANICA 
APART ADO 644 
48080 BILBAO 
ESPANA 

PROF. IONEL HAIDUC 
UNIVERSIDAD NACIONAL AUTONOMA 
INSTITUTO DE QUIMICA 
CIUDAD UNIVERSIT ARIA 
04Sl0 MEXICO, D.F. 
MEXICO 

ELISA HHRNANDEZ 
UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA-INORG.ANICA 
CARRETEr.A DE COLMENAR VIEJO, KM IS 
28049 MADRID 
ESPANA 

PROF. MARGARITA HERNANDEZ 
UNIVERSIDAD DE LA LAGUNA 
DEPARTAMENTO DE QUIMICA INURGANICA 
FACULTAD DE FARMACIA 
38200 LA LAGUNA 
ESPANA 

PROF. LISETTE A. HERNANDEZ 
UNIVERSIDAD CENTRAL DE VENEZUELA 
DEPARTAMENTO DE QUIMICA 
PASEO LOS ILUSTRES, LOS CHAGUARAMOS (APDO. 47102) 
:O:?OA CARACAS 
VENEZUELA 

PROF. RITA HERNANDEZ MOLINA 
UNIVERSIDAD DE LA LAGUNA 
DEPARTAMENTO DE QUIMICA INOl'<GANICA 
38200 LA LAGUNA 
ESPANA 

MR. JORGE HERNANDEZ VELASCO 
UNIVERSIDAD COMPLUTEN5E 
DEPARTAMENTO D~ QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 



MR TOMAS HERNANDEZ-PEREZ 
UNIV. AUTONOMA METROPOLITANA 
DEPTO. CIENCIAS BASICAS (QUlMICA) 
AV. SAN PABLO 180, COL. REYNOSA TAMAUUPAS 
02100 AZCAPOTZALCO D.F. 
MEXICO 

MS. VERONICA HERRERA BELLO 
INSTITUTO VENEZOLANO DE 
INVESTIGACIONES CIENTIFICAS 
CARRETERAPANAMERICANA,KMll 
lo:?O-A CARACAS 
VENEZUELA 

MR. SANTIAGO HERRERO 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CIUDAD UNIVERSITARIA, SIN 
S0009 ZARAGOZA 
ESPANA 

DR. FRANCISCO J. HIGES ROLANDO 
UNIVERSIDAD DE EXTREMADURA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVENIDA DE ELVAS, SIN 

• 
06071 _BADAJOZ 
ESPANA 

DR. SAUL HOLGIN QUINONES 
UNIVERSIDAD AUTON OMA METROPOLIT ANA 
AZCAPOTZALCO 
AV. SAN PABLO. 180 
02200 MEXICO D.F. 
MEXICO 

MR. MICHAEL HOLZER 
UNIVERSIT AT TU BINGEN 
INSTITUT FUR ANORGANISCHE CHEMIE I 
AUF DER MORGENSTELLE 18 
7400 TUBINGEN 
ALEMANIA 

DR. SARAH A. HUDSON 
UNIVERSIDAD DE SEVILLA 
DEPART AMENTO DE QUIMICA INORGANICA 
GARCIA GONZALEZ. SIN 

.41071 ~EVILLA 
ESPANA 

DR. MADALENA R.L.A. HUMANES 
FACULTADE DE CIEN~IAS 
DEPART AMENTO DE QUIMICA 
EDIFICIO Cl, CAMPO GRANDE 
1700 LISBOA 
PORTUGAL 

PROF. MANFREOO HoRNER 
UNIV. FEDERAL DE SANTA MARIA 
DEPARTAMENTO DE QUIMICA 
CAMPUS 
97111-900SANTA MARIA - RS 
BRASIL 

MR. ENRIQUE JAIMEZ 
UNIVERSIDAD DE OVIEDO 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
ovnmo 

ESPANA 

DR. FELIX A. JALON 
UNIVERSIDAD DE CASTlLLA-LA MANCHA 
DEPTO. QUIMICA INORGANICA. ORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
13071 CIUDAD REAL 
ESPANA 

PROF. ANTONIO JEREZ 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
:?8040 MADRID 
ESPANA 

MR. GERARDO JIMENEZ 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSIT ARIO 
28871 ALCALA DE HENARES 
ESPANA 

DR. HERMAS R. JIMENEZ GARCIA 
UNIVERSIDAD DE VALEN CIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
DR. MOLINER, SO 
46100 BURJASSOT 
ESPANA 

PROF. REYES JIMENEZ-APARICIO 
UNIVERSIDAD COMPLUTENSE 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. JUAN MIGUEL JIMENEZ-MATEOS 
REPSOL PETROLEO 
DEPTO. INVESTIGACION 
EMBAJADORES, 183 
28045 MADRID 
ESPANA 

DR. MANUEL JIMENEZ-TENORIO 
UNIVERSJDAD DE CADIZ 
DEPTO. QUIMICA INORGANICA 
APARTADO 40 
l lSIO PUERTO REAL (CADIZ) 
ESPANA 

MS. ANA KOSOY 
UNIVERSIDAD SIMON BOLIVAR 
DEPARTAMENTO DE QUIMICA 
BARUTA,APARTAD089000 
1070A CARACAS 
VENEZUELA 

PROF. HAROLD KROTO 
UNIVERSITY OF SUSSEX 
SCHOOL OF CHEMISTRY & MOL. SUENCES 
BRIGHTON 
BNI 9QJ 
INGLATERRA 

DR. LAURO T. KUBOTA 
UNIVERSIDADE ESTADUAL DE CAMPINAS 
DEPARTW~NT OF CHEMISTRY 
AV. LUIZ ED. C. COUBE SIN, C.P. 473 
17003 -970 BAURN (SP) 
BRASIL 



MS. ELENA LABISBAL 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
lS706 SANTIAGO DE COMPOSTELA 
ESP AN.!. 

PROF. MARIANO LAGUNA 
INSTITUTO CIENCIAS MATERIALES 
FACULTAD DE CIENCIAS 
PLAZA DES. FRANCISCO. S:N 
S0009 ZARAGOZA 
ESPANA 

PROF. ANTONIO LAGUNA 
W<ilVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
S0009 ZARAGOZ/I 
ESPANA 

l'ROF. PASCUAL LAHUERTA-PENA 
UNIVERSITAT DE VALENCIA 
DEPART AMENTO DE QUIMICA INORGANICA 
DR. MOLINER. SO 

• 
46100 _BURJASSOT 
ESPANA 

MR. RICHARD LAI 
UNIVERSITE AIX-MARSEILLE Ill 
FAC. SCI. ST. JEROME· ENSSPICAM 
AV. ESCADRILLE NORMANDIE-NIEMEN 
13397 MARSEILLE CEDEX 13 
FRANCIA 

DR. ELENA LALINDE 
UNIVERSIDAD DE LA RIOJA 
DEPTO. DE QUIMICA (INORGANICA) 
OBISPO BUSTAMANTE, 3 
26001 LOGRONO 
ESPANA 

PROF. SANTO LANZA 
UNIVERSIT A DI MESSINA 
DIPARTIMENTO DI CHIMICA INORGANICA 
SALITA SPERONE 31. VILLAGGIO S. AGATA 

.98166 MESSINA 
ITALIA 

DR. ANNE MARIE LARSONNEUR 
UNIVERSITE PAUL SABATIER 
LABORATOIRE DE CHIMIE INORGANIQUE 
118 ROUTE Of. NARBONE (BAT llRI) 
~1062 TOULOUSE CEDEX 
FRANCIA 

PROF. ELENA LASTRA 
UNIVERSIDAD DE OVIEDO 
DEPTO. QUIMICA ORGANOMETALICA 
JULIAN CLAVERIA. SIN 
33071 OVIEDO 
ESPANA 

DR. HUBERT LE BOZEC 
UNIVERSITE DE RENNES I 
LAB. CHIMIE DE COORDINATION ORG. 
CAMPUS DE BEAULIEU 
3S042 RENNES CEDEX 
FRANCIA 

MR. JOAO PAULO LEAL 
INS1TTUTO DE CIENCIAS E ENGENHARIA 
DEPART AMENTO DE QUIMICA 
ESTRADA NACIONAL 10 
2686 SACAVEM CODEX 
PORTUGAL 

DR. ANA GABRIELA LEYVA 
COMISION NACIONAL ENERGIA ATOMICA 
DEPARTAMENTO DE ASICA 
AVDA. DEL LIBERT ADOR. 8'.?SO 
1C9 BUENOS AIRES 
ARGENTINA 

DR. ANA G. LEYVA 
COM. NACIONAL DE ENERGIA ATOMICA 
DIV. ASICA DEL SOLIDO 
AV. DEL LIBERTADOR 8:SO 
1429 BUENOS AIRES 
ARGENTINA 

DR. LUIS LEZAMA 
UNIVERSIDAD DEL PAIS V ASCO 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 644 
48080 BILBAO 
ESPANA 

MR. YONG-SHOU LIN 
UNIVERSIDAD DE VALLADOLID 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
47005 VALLADOLID 
ESPANA 

MR. CARLOS F. LINARES 
UNIVERSIDAD CENTRAL DE VENEZUELA 
FACULTAD DE CIENCIAS - E. QUIMICA 
LABORATORIO DE EQUILIBRIOS EN SOLUCION 
4710'.! CARACAS 
VENEZUEL.\ 

PROF. BERNHARD LIPPERT 
UNIVERSITAT DORTMUND 
FACHBEREICH CHEMIE 
OTTO-HAHN-STR. 6 
4600 DORTMUND 
ALEMAN IA 

MR. VITO LIPPOLIS 
UNIVERSITA DI CAGLIA{{I 
DIP. CHIMICA E TECNOLOGIE INORG. 
VIA OSPEDALE 1'! 
091 :!4 CAGLIARI 
ITALIA 

PROF. JACQUI:!' LIVAGE 
UNIVERTE PAklS VI 
DEP. CHIMIE DE LA MATIERE CONDENSEE 
4 PLACE JUSSIEU 
7525:? PARIS 
FRANCIA 

MR. CARLOS LODEIRO ESPINO 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 



MRS. MARIA ELMINA G.B. LOPES 
UNIVERSIDADE DE EVORA 
DEPARTAMENTO DE QUIMICA 
COLEGIO DO ESPIRITO SANTO 
7000EVORA 
PORTUGAL 

MS. MAR.GAR.IT A LOPEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15106 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. MARISA LOPEZ 
UNIVERSIDAD COMPLUTENSE 
DEPTO. QUIMICA INORGANICA I 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

MR. JOSE M. LOPEZ DE LUZURIAGA 
UNIVERSIDAD DE LA RIOJA 
DEPTO. DE Qt.:IMICA ONORGANICA) 
OBISPO BUSTAMANTE, 3 

• 
26001 _LOGRONO 
ESPANA 

MS. MARIA JOSE LOPEZ TENDERO 
UNIVERSIDAD POLITECNICA 
DEPARTAMENTO DE QUIMICA 
CAMINO DE VERA, SIN 
46071 VALEN CIA 
ESPANA 

MR. FRANCISCO LOPEZ-LINARES 
l.V.l.C. 
CHEMISTRY CENTER 
ALTOS DE PIPE, CARRETERA PANAMERICANA CARACAS 
1010-A CARACAS 
VENEZUELA 

PROF. GREGORI.'.> LOPEZ-LOPEZ 
UNIVERSIDAD DE MURCIA 
DEPART AMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO DE ESPINARDO 

• 30071 _MURCIA 
ESPANA 

DR. MARIA ISABEL LOPEZ-SOLERA 
UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA (C-Vlll) 
CARRETERA DE COLMENAR VIEJO, KM IS 
28049 MADRID 
ESPANA 

MS. MARIA SOLEDAD LOURO LESTON 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
IS706 SANTIAGO DE COMPOSTELA 
ESf'ANA 

MS. LOURDES L~IACF..S 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
IS106 SANTIAGO DE COMPOSTELA 
ESPANA 

PROF. CLAUDIO LUCHINAT 
UNIVERSITA DEGU STUDI DI BOLOGNA 
ISTITUTO DE CHIMICA AGRARIA 
VIALE BERTI PICHAT, 10 
40127 BOLOGNA 
ITALIA 

DR. GABRIELE LUGU 
ENICHEMSPA 
ISTITUTO G. DONEGANI 
G.FAUSER,4 
28100 NOV ARA 
ITALIA 

DR. ANTONIO LUQUE 
UNIVERSIDAD DEL PAIS V ASCO 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 644 
48080 BILBAO 
ESPANA 

PROF. MANUEL MACIAS AZANA 
UNIVERSIDAD DE SEVILLA 
INSTITUTO DE CIENCIA DE MATERIALES 
PROFESOR GARCIA GONZALEZ, SIN 
41012 SEVILLA 
ESPANA 

DR. ALEJANDRO A. MACIAS LUACES 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
IS706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. BENIGNO MACIAS SANCHEZ 
UNIVE~IDAD DE SALAMANCA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVDA. DEL CAMPO CHARRO, SIN 
37007 SALAMANCA 
ESPANA 

MR. JOSE S.T. MAMBRIM 
UNIVERSIDADE ESTADUAL DE CAMPINAS 
INSTITUTO DE QUIMICA 
CAIXA POSTAL 61S4 
13084 -100 CAMPINAS, SP 
BRASIL 

DR. BLANCA R. MANZANO 
UNIVERSIDAD DE CASTILLA-LA MANCHA 
DEPTO. QUIMICA INORGANICA, ORGANICA 
FACULTAD DE QUIMICAS 
13071 CIUDAD REAL 
ESPANA 

DR. AVELINO MARTIN 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSIT ARIO 
28871 ALCALA DE HENARES 
ESPANA 

PROF SANDRA ::!. MARTIN 
UNIVERSIDAD NACIONAL DE CORDOBA 
OEPARTAMENTO DE QUIMICA ORGANICA 
FTAD. c. QUIMICAS, sue. 16 C.C.61 
S016 CORDOBA 
ARGENTINA 



PROF. AGUSTIN MAP-nN 
UNIVERSIDAD DE VALENCll\- FARMACIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
A VDA. VICENT ANDRES ESTELLES, SIN 
46100 BURJASSOT 
ESPANA 

MR. CARLOS MARTIN 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
28871 ALCALA DE HENARES 
ESPANA 

MS. BLANCA M. MARTIN 
UNIVERSIDAD DE OVIEDO 
DEPTO. QUIMJCA ORGANOMETALICA 
JULIAN CLA VERIA, SIN 
33071 OVIEDO 
ESPANA 

MR. ANTONIO MARTIN TELLO 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
PZA. SAN FRANCISCO, SIN 

• 
50009 _ZARAGOZA 
ESPANA 

MS. MARIA TERESA MARTINEZ 
UNIVERSIDAD DE MURCIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APTDO. 40:? I 
30071 MURCIA 
ESPANA 

MR. DIEGO MARTINEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPART AMENTO DE FISICA APLICADA 
FACULTAD DE FISICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. MANUEL MARTINEZ LOPEZ 
UNIVERSITAT DE BARCELONA 
DEPARTAMENTO DE QUIMICA INORGANICA 
DIAGONAL, 647 

.08028 _BARCELONA 
ESPANA 

MR. FRANCISCO JAVIF.R MARTINEZ MARTINEZ 
CE~TRC DE INVT. ESTO. AVANZADOS 
DEPART AMENTO DE QUIMICA 
AV. l.P.N. 2508, A.P. 14-740 
MEXICO D.F. 

MEXICO 

DR. MARIA JESUS MARTINEZ-LOPE 
C.S.l.C. 
INSTO. CIENCIAS DE MATERIALES 
SERRANO, 113 
28006 MADRID 
ESPANA 

MS. GUADALUPE MARTINEZ-RIVAS 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPC~TELA 
ESPANA 

PROF. J.A. MARTINHO SIMOES 
APARTADO 127 
INST. TECNOLOGIA QUIMICA E BIOLOGIA 
RUA DA QUINTA GRANDE. 6 
2780 OElRAS 
PORTUGAL 

DR. ANA M.S.D. MARTINS 
INSTITUTO SUPERIOR TECNlCO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVlSCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

CATALINA MAS CARBONELL 
UNIVERSIDAD DE LAS ISLAS BALEARES 
DEPARTAMENTO DE QUIMICA 

07071 PALMA DE MALLORCA 
ESPANA 

PROF. JOSE RAMON MASAGUER 
UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA (C-VUI) 
CARRETERA DE COLMENAR VIEJO, KM 15 
28049 MADRID 
ESPANA 

DR. ANNA MARIA MASDEU I BULTO 
UNIVERSITAT "ROVIRA I VIRGILI" 
DEPART AMENT DE QUIMICA - INORGANICA 
PL. IMPERIAL TARRACO, I 

43005 TARRAGONA 
ESPANA 

DR. JAVIER DE LA MATA 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMElllTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
28871 ALCALA DE HENARES 
ESPANA 

PROF. ANTONIO MATILLA-HERNANDEZ 
UNIVERSIDAD DE GRANADA 
DEPTO. QUIMICA INORGANICA-FARMACIA 
CAMPUS CARTUJA 
18071 GRANADA 
ESPANA 

JUAN MATOS LALE 
INSTITUTO VENEZOLANO DE 
INVESTIGACIONES CIENTIFICAS 
CARRETERA PAN AMERICAN A, KM 11 ALTOS DE PIPE 
CARACAS 

VENEZUELA 

MS. MARIA ANGELES MANEZ MUNOZ 
UNIVERSIDAD DE CADIZ 
DEPART AMENTO DE. QUIMICA INORGANICA 
POLIGONO RIO SAN PEDRO 
1 ISIO PUERTO Rl::AL(CADIZ) 
ESPANA 

PROF. ALFREDO MEDEROS 
UNIVERSIDAD DE LA LAGUNA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACIJLTAD DE FARMACIA 
38200 LA LAGUNA 
ESPANA 



DR. MARIA E. MEL.O JORGE 
UNIVERSIDADE DE LISBOA 
DEPARTAMENTO DE QUIMICA 
R. ERNESTO VASCONCELOS Cl-S" 
l700USBOA 
PORTUGAL 

DR. MIGUEL MENA 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO OE QUIMICA INORGANICA 
CAMPUS UNIVERSIT ARIO 
28871 ALCALA DE HENARES 
ESPANA 

DR. PAULO J .G. MENDES 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA 
PORTUGAL 

PROF. ANTONIA M MENDIOLA 
UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA, C-Vlll 
CANTO BLANCO 

• 
28049 _MADRID 
ESPANA 

DR. MARIA LAURA MERCURI 
UNIVERSITA DEGLI STUDI DI CAGLIARI 
DIP. CHIMICA E TECNOLOGIE INORG. 
VIA OSPEDALE 72 
09124 CAGLIARI 
ITALIA 

DR. BERNARD MEUNIER 
C.N.R.S. 
CHIMIE DE COORDINATION 
20S, RUTE DE NARBONE 
31077 TOULOUSE CEDEX 
FRANCIA 

MR. JORG MIELCKE 
UNIVERSITAT TUBINGEN 
INSTITUT FUR ANORGANISCHE CHF.MIE I 
AUF DER MORGENSTELLE 18 

• 7400 TUBINGEN 
ALEMANIA 

PROF. DAVID MILSTEIN 
WEIZMANN INSTITUTE OF SCIENCE 
DEPARTMENT OF ORGANIC CHEMISTRY 
76100 REHOVOT 
IS RAEL 

MRS. FATIMA MINAS DA PIEDADE 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 l.ISBOA CODEX 
PORTUGAL 

MR. MANUEL MINAS DA PIEDADE 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

MS. FRANCISCA MOMBLONA 
UNIVERSIDAD DE MURCIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APDO 4021 
30071 MURCIA 
ESPANA 

PROF. MARIA CANDIDA O.T. MONTEIRO DIAS 
l.S.E.L. 
LABORATORIO DE QUIMICA INORGANICA 
RUA CONSELHEIRO EM!DIO NAVARRO 
1900 LISBOA 
PORTUGAL 

MR. TOMAS J. MORALES GALAN 
UNIVERSIDAD DE SEVILLA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APDO. SS3 
41071 SEVILLA 
ESPANA 

PROF. EMILIO MORAN 
UNIVERSIDAD COMPLUTENSE 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

P!l.OF. VIRTUDES MORENO 
UNIVERSIDAD DE BARCELONA 
DEPARTAMENTO DE QUIMICA lNORGANICA 
AVDA. DIAGONAL 647 
08028 BARCELONA 
ESPANA 

MS. MARIA TERESA MORENO 
UNIVERSIDAD DE LA RIOJA 
DEPTO. DE QUIMICA (INORGANICA) 
OBISPO BUSTAMANTE, 3 
26001 LOGRONO 
ESPANA 

PROF. JOSE M. MORENO 
UNIVERSIDAD DE GRANADA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
18071 GRANADA 
ESPANA 

PROF. MIGUEL N. MORENO CARRETERO 
UNIVERSIDAD OE GRANADA 
DEPTO. QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO "LAS LAGUNILLAS" 
23071 JAEN 
ESPANA 

PROF. JOSE J.G. MOURA 
UNIVERSIDADE NOV A DE LISBOA 
DEPART AMENTO DE QUIMICA 
FACULTADE DE CIENCIAS E TECNOLOGIA 
2825 MONTE DE CAPARICA 
PORTUGAL 

PROF. SERGIO MOYA 
UNIVERSIDAD DE SANTIAGO 
DEPARTAMENTO DE QUIMICA 
MATUCANA 28-D, CASILLA 307-2 
SANTIAGO 

CHILE 



DR. FAIZEL MULLA 
UNIVERSIDAD DE OVIEDO 
DEPTO. DE QUIMICA ORGANOMETALICA 
AVDA, JULIAN CLA VERIA. SIN 
33071 OVIEDO 
ESPANA 

DR. GUILLERMO MULLER 
UNIVERSITAT DE BARCELONA 
DEPARTAMENT DE QUIMICA INORGANICA 
DIAGONAL, 647 
08028 BARCELONA 
ESPANA 

MRS. ASUNCION MUNOZ 
COLEGIO UNIVERSIT ARIO 
DEPARTAMENTO DE QUIMICA INORGANICA 
PLAZA MISAEL BANUELOS, SIN 
09001BURGOS 
ESPANA 

PROF. C.A. McAUUFFE 
UMIST 
DEPARTMENT OF CHEMISTRY 

• 
MANCHESTER M60 lQD 

INGLATERRA 

DR. CARMEN NAVARRO-RANNINGER 
uNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA (C-Vlll) 
CARRETERA DE COLMENAR VIEJO. KM 15 
.?8049 MADRID 
ESPANA 

PROF. ADEMIR NEVES 
UNIV. FEDERAL DE SANTA CATARINA 
DEPARTAMENTO DE QUIMICA 
CAMPUS UN IVERS IT ARIO 
88049 FLORIANOPOLIS - SC 
BRASIL 

PROF. JUAN NICLOS-GUTIERREZ 
UNlVERSIDAD DE GRANADA 
DEPTO. QUIMICA INORGANICA-FARMACIA 
CAMPUS DE CARTUJA 

• 18071 _GRANADA 
ESPANA 

PROF. STAVROS NICOLOPOULOS 
UNIVERSIDAD COMPLUTENSE 
DEPTO. QUIMICA !NORG. Y BIOINORGAN. 
FACULTAD DE FARMACIA 
28040 MADRID 
ESPANA 

MR. PAULO NUNES 
INSTITUTO SUPERIOT TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

MRS. MARIA ELENA OLMOS 
UNIVERSIDAD DE LA RIOJA 
DEPTO. DE QUIMICA (INORGANICA) 
OBISPO BUST AMANTE, 3 
26001 LOGRONO 
ESt>ANA 

MRS. ARANTICA OREJON ALVAREZ 
UNIVERSITAT "ROVIRA I VIRGILI" 
DEPARTAMENT DE QUIMICA 
PZ. IMPERIAL TARRACO, I 
43005 TARRAGONA 
ESPANA 

PROF. LUIS A. ORO 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CIUDAD UNIVERSITARIA 
50009 ZARAGOZA 
ESPANA 

MS. MARISOL DEL CARMEN ORTEGA C. 
UNIVERSIDAD CENTRAL DE VENEZUELA 
FACULTAD DE CIENCIAS 
LADORA TORIO DE EQUILIBRIOS EN SOLUCION 
47102 CARACAS 
VENEZUELA 

MR. JUAN MANUEL ORTIGUEIRA 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

PROF. ROSA ORTIZ 
UNIVERSIDAD DE VALENCIA- FARMACIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVDA. VICENT ANDRES ESTELLES. S/N 
46100 BURJASSOT 
ESPANA 

PROF. ANTONIO OTERO 
UNIVERSIDAD DE CASTILA-LA MANCHA 
DEPTO. QUIMICA INORGANICA, ORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
13071 CIUDAD REAL 
ESPANA 

DR. MARGARITA R. OTERO 
UNIVERSIDAD DE CHILE 
DEPARTAMENTO DE QUIMICA 
LAS PALMERAS 3425; CASILLA 653 
SANTIAGO 
CHILE 

PROF. CARLOS OTERO AREAN 
UNIVERSIDAD DE LAS ISLAS BALEARES 
DEPARTAMENTO DE QUIMICA 
07071 PALMA DE MALLORCA 
ESPANA 

PROF. A. OVIEDO 
UNIVERSIDAD NACIONAL DE COLOMBIA 
BOGOTA 
COLOMBIA 

DR. DANIEL E. PAEZ 
INTEVEP, S.A. 
DEPTO. QUIMICA DEL PETROLEO RPQP/l 
APTDO. 76343 
1070A CARACAS 
VENEZUELA 



PROF. JEAN PANNETIER 
INsnTUT LAUE LANGEVIN 
38042 GRENOBLE CEDEX 
FRANCIA 

PROF. ACHILLE PANUNZI 
UNIVERSITA DI NAPOLI 
DIPARTIMENTO DI CHIMICA 
VIA MEZZOCANNONE, 4 
80134 NAPOLI 
ITALIA 

PROF. CARMEN PARADA 
UNIVERSlDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRJD 
ESPANA 

DR. MARINA PARAS-VAZQUEZ 
UNIVERSlDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRJD 
ESPANA 

• MS. ELSA MARIANA P.R. PARROT BRANCO 
INSTITUTO SUPERIOR TECNICO, COMP. I 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

MR. JULIAN PARRY 
UNIVERSIDAD DE SEVILLA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 553 
41071 SEVILLA 
ESPANA 

MS. ISABEL PASCUAL 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO Di QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
50009 ZARAGOZA 
ESPANA 

• MR. ANTONIO PASTOR 
UNIVERSIDAD DE SEVILLA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 553 
41071 SEVILLA 
ESPANA 

PROF. JORDI PA YA 
UNIVERSIDAD POLITECNICA 
DEPTO. INGENIERIA DE CONSTRUCCION 
CAMINO DE VERA, SIN 
46071 VALENCIA 
ESPANA 

DR. ANGELES M. PAZ-SANDOVAL 
CENTRO INVEST. ESTTJDIOS AVANZADOS 
CHEMISTRY 
AV. l.P.N. 2508 
07360 MEXICO, D.F. 
MEXICO 

MS. TERESA PEDRAZ GALLEr"..O 
UNIVERSlDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
28371 ALCALA DE HENARES 
ESPANA 

PROF. JUUO D. PEDROSA DE JESUS 
UNIVERSlDADE DE A VEIRO 
DEPARTAMENTO DE QUIMICA 
3800AVEIRO 
PORTUGAL 

PROF. CORRADO PELIZZI 
UNIVERSITA DI PARMA 
ISTITUTO DI CHIMICA GENERALE 
VIALE DELLE SCIENZE 
43100 Pt.t>MA 
ITALIA 

DR. ALAIN PENICAUD 
UNIV. NACIONAL AUTONOMA DE MEXICO 
INSTITUTO DE QUIMICA 
04510 COYOACAN, D.F. 
MEXICO 

MR. BALDOMERO PERDIGON MELON 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPART AMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
2~871 ALCALA DE HENARES 
ESPANA 

DR. TERESA M. PEREIRA 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

MS. EULALIA F.A.C. PEREIRA 
UNIVERSIDADE DO PORTO 
DEPARTAMENTO DE QUIMICA 
P<;: GOMES TEIXEIRA 
4000 PORTO 
PORTUGAL 

PROF. LOURDES PERELLO 
UNIVERSIDAD DE VALENCIA - FARMACIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AVDA. VICENT ANDRES ESTELLES, SIN 
46100 BURJASSOT 
ESPANA 

PRO!=. MERCEDES PEREZ MANRIQUE 
COLEGIO UNIVERSIT ARIO 
DEPART AMENTO DE QUIMICA INORGANICA 
PLAZA MISAEL BANUELOS, SIN 
09001 BURGOS 
ESPANA 

MS. ANA ISABEL PEREZ RODRIGUEZ 
UNIVERSIDAD DE ALCALA DE HENARES 
D£PARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVE.RSITARIO 
28871 ALCALA DE HENARES 
ESPANA 



MR. JUAN PENA LOPEZ 
UNIVERSIDAD COMPLUTENSE 
DEYTO. QUIM. INORG. Y BIOINORGANICA 
FACULTAD DE FARMACIA 
28040 MADRID 
ESPANA 

MS. MARGARITA PENARROYA MENTRUIT 
UNIVERSIDAD DE LAS ISLAS BAlEARES 
DEPARTAMENTO DE QUIMICA 
07071 PALMA DE MALLORCA 
ESPANA 

PROF. CARLOS PICO MARIN 
UNIVERSIDAD COMPLUTENSE 
DEPTO. QUIMICA INORGANICA I 
FACUL TAD DE CIENCIAS QUIMIAS 
28040 MADRID 
ESPANA 

DR. ELENA PINILLA 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 

.ESPANA 

MR. JOSE A. PINILLA SANCHEZ 
UNIVERSITAT AUTONOMA 
UNIT AT DE QUIMICA INORGANICA 
FACULTAT DE CIENCIES- DEPARTAMENTO DE QUIMICA 
08193 BELLATERRA 
ESPANA 

DR. JOSE LUIS PIZARRO 
UNIVERSIDAD DEL PAIS VASC'O 
DEPTO. MINERALOGIA Y PETROLOGIA 
APARTADO 644 
48080 BILBAO 
ESPANA 

MR. ANTONIO PIZZANO 
UNIVERSIDAD DE SEVILLA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 553 
41071 SEVILLA 

.ESPANA 

PROF. JOSE A. PLANELL 
UNIVERSIDAD POLJTECNICA 
DEPTO. CIENCIAS MATERIALES 
AVDA. DIAGONAL, 647 
08028 BARCELONA 
ESPANA 

DR. GRISELDA I. POLLA 
COM. NACIONAL DE ENERGIA ATOMICA 
DIV. FISICA DEL SOLIDO 
AV. DEL LIBERT ADOR 8150 
1429 BUENOS AIRES 
ARGENTINA 

PROF. ARMANDO J.L. POMBEIRO 
INSTITUTO SUPERIOR TECNICO 
COMPL~XO I 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

DR. JOSEFINA PONS 
UNIVERSITAT AUTONOMA 
DEPARTAMENT DE QUIMICA 
UNITAT DE QUIMICA INORGANICA - EDIFICI C 
08193 BELLATERRA 
ESPANA 

MR. JOSE LUIS PRIEGO 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

MR. CARLOS PRIETO 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
28040 MADRID 
ESPANA 

PROF. MARIA CARMEN PUERTA 
UNIVERSIDAD DE CADIZ 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 40 
l lSIO PUERTO REAL (CADIZ) 
ESPANA 

PROF. MARCO A. QUIJANO-RICO 
CENTRO PRO-INNOV ACION Y 
TRANSFERENCIA DE TECNOLOGIA 
CALLE 84, 7-43 INT. 5 
SANT AFE DE BO GOT A 

COLOMBIA 

DR. ARACELI RAMIREZ 
C.S.l.C. 
INSTITUTO DE CIENCIAS DE l\iATERIALES 
SERRANO, 113 
18006 MADRID 
ESPANA 

MR. JULIO RAMIREZ 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

MS. ELENA RAMOS-CARBONERO 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. A. RAVAGLIOLI 
NATIONAL RESEARCH COUNCIL 
RES INST. CERAMIC TECHNOLOGY 
VIA GRANAROLO, 64 
FAENZA 
ITALIA 

MR. MANUEL RE.Y 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 



MR. LUIS REY 
UNIVERSIDAD DE SEVILLA 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO SS3 
41071 SEVILLA 
ESPANA 

MS.YASMIREYES-ORTEGA 
UNIVERSIDAD NACIONAL AUTONOMA 
INSTITIJTO DE QUIMICA 
CIRCUITO INTERIOR. CIUDAD UNIVERSIT ARIA 
MEXICO D.F. 
MEXICO 

MS. RITA M. RIAL CASTINEIRAS 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
IS706 SANTIAGO DE COMPOSTELA 
ESPANA 

MS. LUISA M.D. RIBEIRO 
INSTITUTO SUPERIOR TECNICO, COMP. I 
CENTRO DE QUIMICA ESTRUCTURAL 
A VOA. ROVISCO PAIS 

A 1096 LISBOA CODEX 
WPORTUGAL 

MS. MARIA T.A. RIBEIRO 
INSTITUTO SUPERIOR TECNICO. COMP. I 
CENTRO DE QUlMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

MS. MARIA HELENA RIBEIRO DA COSTA 
UNIVERSITY OF GRONINGEN 
GRONINGER CENTER FOR CATALYSIS 
NIJENBORGH 4 
NL-9747 AG GRONINGEN 
HOLAN DA 

PROF. VICTOR RIERA 
UNIVERSIDAD DE OVIEDO 
DEPART AMENTO QUIMICA ORGANOMET ALICA 

• 

33071 _OVIEDO 
ESPANA 

DR. JOSE M. RINCON 
C.S.l.C 
INSTITUTO DE CERAMICA Y VIDRIO 
CARRETERA DE VALENCIA, KM 24.300 
:?8SOO ARGANDA DEL REY 
ESPANA 

PROF. ELEONORA RIVAROLA 
UNIVERSIT A DI PALERMO 
DIPARTIMENTO DI CHIMICA INORGANICA 
VIA ARCHIRAFI, 26 
90123 PALERMO 
ITALIA 

MS. CARMEN RIV AS 
UNIVERSIDAD COMPLUTENSE 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

PROF. ENRICO RlZZARELLJ 
UNIVERSITA DI CATANIA 
DIPARTIMENTO DI SCIENZE CHIMICHE 
VIALE A. DORIA, 8 
9Sl~ CATANIA 
ITALIA 

DR.MERCEROCAMORA 
UNIVERSITAT DE BARCELONA 
DEPART AMENT DE QUIMICA INORGANICA 
DIAGONAL, 647 
080?8 BARCELONA 
ESPANA 

MR. ANTONIO ROCHA PAULO 
INSTITUTO NACIONAL DE ENGENHARIA 
DEPARTAMENTO DE QUIMICA 
ESTRADA NACIONAL 10 
2686 SACAVEN CODEX 
PORTUGAL 

DR. JOAO M.C. RODRIGUES 
COMPLEXO I, 1.S.T. 
CENTRO DE QUIMICA CSTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

MS. ELIZABETH T. RODRIGUES R. 
UNIVERSlDAD CENTRAL DE VENEZUELA 
FACULTAD DE ClENCIAS - E. QUIMICA 
LABORATORIO DE EQUILIBRIOS EN SOLUCION 
4710'.? CARACAS 
VENEZUELA 

MR. VENANCIO RODRIGUEZ 
UNIVERSIDAD DE MURCIA 
DEPART AMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO DE ESPINARDO 
30071 MURCIA 
ESPANA 

PROF. JULIO RODRIGUEZ 
UNIVERSIDAD DE OVIEDO 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
OVIEDO 
ESPANA 

DR. MARIA CARMEN RODRIGUEZ ARGUELLES 
UNIVERSIDAD DE VIGO 
DEPTO. QUIMICA PURA Y APLICADA 
APART ADO 874 
36200 VIGO 
ESPANA 

MS. ARACELI RODRIGUEZ CLEMENTE 
UNIVERSIDAD DE Bo\RCELONA 
DEPARTAMENTO DE QUIMICA INORGANICA 
DIAGONAL, 647 
080'.?8 BARCELONA 
ESPANA 

PROF. ANGEL RODRIGUEZ PIERNA 
UNIVERSIDAD DEL PAIS V ASCO 
OEPTO. INGENIERIA QUIMICA 
AVDA. FELIPE IV, A·B (APTDO. 1379) 
20009 SAN SEBASTIAN 
ESPANA 



DR. ADOLFO RODRIGUEZ RODRIGUEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTEl.A 
ESPANA 

PROF. TEOALO ROJO 
UNIVERSIDAD DEL PAIS V ASCO 
DEPARTAMENTO DE QUIMlCA INORGANICA 
APARTADO 644 
48080 BILBAO 
ESPANA 

PROF. PASCUAL ROMAN 
UNIVERSIDAD DEL PAIS V ASCO 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTADO 644 
48080 BILBAO 
ESPANA 

DR. ENRIQUE ROMAN 
CENRO INVEST. MIN. Y METALURGICA 
FINE CHEMICALS LABORATORY 
AV. PARQUE A. RABAT 6SOO VITACURA; CASILLA 170 

,a CORR-10 SANTIAGO 
•cHILE 

DR. CARLOS C. ROMAO 
INSTITUTO DE TECNOLOGIA QUlMICA 
R. DA QUINTA GRANDE 6 
27800EJRAS 
PORTUGAL 

MR. ALBERTO ROMAO DIAS 
INSTITUTO SUPERIOR TECNICO 
DEPARTAMENTO DE QUIMICA INORGANICA 
AV. ROVISCO PAIS 
1096 LISBOA 
PORTUGAL 

PROF. JAIME ROMERO 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 

.ESPANA 

PROF. ANTONIO M. ROMEROSA 
UNIVERSIDAD DE GRANADA 
DEPART AMENTO DE QUIMICA IN ORGAN I CA 
FACULTAD DE CIENCIAS 
18071GRANADA 
ESPANA 

MS. LAURA I. ROSSI 
UNIVERSIDAD NACIONAL DE CORDOBA 
DEPART AMENTO DE QUIMICA ORGANICA 
FACULTAD DEC. QUIMICA, sue. 16 C.C.61 
SOl6 CORDOBA 
ARGENTINA 

PROF. PASCUAL ROYO 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INOKGANICA 
CAMPUS 'UNIVERSIT ARIO 
18871 ALCALA DE HENARES 
ESPANA 

MR. ANTONIO RUFETE 
UNIVERSIDAD DE MURCIA 
DEPARTAMENTO DE QUIMICA lNORGANICA 
CAMPUS UNIVERSITARIO DE ESPINAROO 
30071 MURCIA 
ESPANA 

DR. JOSE RUIZ 
UNIVERSIDAD DE MURCIA 
DEPARTAMENTO DE QUlMICA INORGANICA 
CAMPUS UNIVERSITARIO DE ESPINARDO 
30071 MURCIA 
ESPANA 

MR. MJ. RUlZ 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUlMICA lNORGANICA 
FACULTAD DE CIENCIAS QUlMICAS 
!8040 MADRID 
ESPANA 

DR. MIGUEL A. RUIZ ALVAREZ 
UNIVERSIDAD DE OVIEDO 
DEYTO. DE QUIMICA ORGANOMETALICA 
JULIAN CLA VERIA, SIN 
33071 OVIEDO 
ESPANA 

PROF. LENA RUIZ AZUARA 
UNIVERSIDAD NACIONAL AUTONOMA 
DEPART AMENTO DE QUIMICA INORGANICA 
CIUDAD UNIVERSIT ARIA 
04510 MEXICO D.F. 
MEXICO 

MR. RAFAEL RUIZ GARCIA 
UNIVERSITAT DE VALENCIA 
DEPART AMENT DE QUIMICA INORGANICA 
DR. MOLINER, SO 
46100 BURJASSOT 
ESPANA 

MRS. AURORA RUIZ MANRIQUE 
UNIVERSITAT •ROVIRA I VIRGILr 
DEPARTAMENT DE QUIMICA 
PZ. IMPERIAL TARRACO, I 
43005 TARRAGON A 
ESPANA 

PROF.PETERJ.SADLER 
UNIV. OF LONDON, BIRKBECK COLLEGE 
DEPARTMENT OF CHEMISTRY 
GORDON HOUSE, 29 GORDON SQUARE 
LONDON WCIH OPP 
INGLATERRA 

DR. DANIEL SAINZ 
UNIVERSITAT DE BARCELONA 
DEPART AMENT DE QUIMICA INORGANICA 
DIAGONAL, 647 
08028 BARCELONA 
ESPANA 

DR. PILAR SALAGRE 
UNIVERSIDAD ROVIRA I VIRGILI 
DEPARTAMENTO DE QUIMICA 
rLZ. IMPERIAL T ARRACO, I 
4300S TARRAGON A 
ESPANA 



PR.OF. JUAN M. SALAS PEREGRIN 
UNIVERSIDAD DE GRANADA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS FUENTENUEV A, SIN 
18071 GRANADA 
ESPANA 

MRS. MARIA MARGARIDA S. SALEMA 
INsnnJTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

MR. ANTONIO SALINAS SANCHEZ 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

PR.OF.AGUSTIN SANCHEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 

A 15706 _SANTIAGO DE COMPOSTELA 
WESPANA 

MR. FERNANDO SANCHEZ 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSIT ARIO 
28871 ALCALA DE HENARES 
ESPAflA 

DR. GREGORIO SANCHEZ GOMEZ 
UNIVERSIDAD DE MURCIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO DE ESPINARDO 
30071 MURCIA 
ESPAflA 

DR. ANGELES SANCHEZ GONZALEZ 
Ufl''V. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 

• JS706 _SANTIAGO DE COMPOSTELA 
ESPANA 

PROF. PURIFICACION SANCHEZ SANCHEZ 
UNIVERSIDAD DE GRANADA 
DEPART AMENTO DE QUIMICA JNORGANICA 
CAMPUS DE FUENTENUEVA, SIN 
18071 GRANADA 
ESPANA 

DR. ROBERTO A. SANCHEZ-DELGADO 
l.V.l.C. 
CHEMISTRY CENTRE 
APARTADO 21827 
1020-A CARACAS 
VENEZUELA 

MR. JOAQUIN SANCHlZ SUAREZ 
UNIVERSIDAD DE LA LAGUNA 
OEPARTAMENTO DE QUIMICA INORGANICA 
ASTROFISICO FRANCISCO SANCHEZ 
38200 LA LAGUNA 
ESPANA 

PR.OF. AMPARO SANCHO SANFEUU 
UNIVERSIDAD DEV ALEN CIA - FARMACIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
AV. VICENT ANDRES ESTELLES, SIN 
46100 BURJASSOT 
ESPANA 

i. R. JESUS SANMARTIN 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

DR. MARIA DOLORES SANTANA LARJO 
UNIVERSDAD DE MURCIA 
DEPARTAMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO ESPINARDO 
30071 MURCIA 
ESPANA 

DR. AMELIA SANTOS 
C.S.l.C. 
INSTITUTO DE CIENCIAS DE MATERIALES 
SERRANO, 113 
~MADRID 

ESPANA 

MS. TERESA M. SANTOS 
UNIVERSIDADE DE A VEIRO 
DEPARTAMENTO DE QUIMICA 
3800 AVEIRO 
PORTUGAL 

MS. ANA SAUDADE LOPES 
INSTITUTO SUPERIOR TECNICO 
CENTRO DE QUIMfCA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA 
PORTUGAL 

DR. MARIA JESUS SA YAGUES 
UNIVERSIDAD COMPLUTENSE 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. MAURO SCHARF 
UNIVERSIDADE NOVA DE LISBOA 
DEPARTAMENTO DE QUIMICA 
fTADE. CIENCIAS E TECNOLOGIA 
2825 MONTE DA CAPARICA 
PORTUGAL 

PROF.ULFSCHUCHARDT 
UNIV. ESTADUAL DE CAMPINAS 
INST. DE QUIMICA 
CAIXA POST AL 61S4 
13081 -970 CAMPINAS 
BRASIL 

DR. MIQUEL SECO 
UNIVERS!TAT DE BARCELONA 
DEPART AMENT DE QUIMICA INORGANICA 
DIAGONAL. 647 
08021 BARCELONA 
ESPANA 



MR. JOSE MANUEL SECO BOTANA 
UNIVERSIDAD DEL PAIS VASCO 
DEPTO. QUIM. APLICADA (INORGANICA) 
APTDO. 1071 
:?0080 SAN SEBASTIAN 
ESPANA 

MS. GLORIA SEGALES 
UNIVERSITAT DE BARCELONA 
DEPARTAMENT DE QUIMICA INORGANICA 
DIAGONAL. 647 
080!1 BARCELONA 
ESPANA 

MR. KAY SEVERIN 
UNIVERSITY OF MUNIC 
INSTITUTE OF INORGANIC CHEMISTRY 
MEISERSTR. 1 
80333 MUNICH 
ALEMAN IA 

DR. VIOLET A SICILIA MARTINEZ 
UNIVERSIDAD DE ZARAGOZA 
DEPARTAMENTO DE QUIMICA INORGANICA 
P'ZA. SAN FRANCISCO, SIN 

A S0009 _ZARAGOZA 
~ESPANA 

DR. JOSE A.L. SILVA 
UNIVERSIDADE TECNICA 
INSTITUTO SUPERIOR TECNICO 
AV. ROVISCO PAIS n° I 
1096 LISBOA CODEX 
PORTUGAL 

MS. MARIA DASGRACAS SILVA-VALENZUELA 
ICEN - INETI 
DEPARTAMENTC DE QUIMICA 
ESTRADA NACIONAL 10 
2686 SACA VEN CODEX 
PORTUGAL 

DR. C. SILVES7RU 
UNIVERSIDAD NACIONAL AUTONOMA 
INSTITUTO DE QUIMICA 

A CIUDAD UNIVERSIT ARIA 
W 04Sl0 MEXICO, J>.F. 

MEXICO 

PROF. JOSE SORDO 
UNIV. DE SANTIAGO DE COMPOSTF.LA 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
1!1706 SANTIAGO DE COMPOSTELA 
ESPANA 

MR. ANDRES SOTELO MIEG 
CENTRO POLITECNICO SUPERIOR 
INSTITUTO DE CIENCIA DE MATERIALES 
MARIA DE LUNA, 3 
!1001!1 ZARAGOZA 
ESPANA 

PROF. LUCIA SOTO 
UNIVERSIAD DE VALENCIA - FARMACIA 
DEPART AMENTO DE QUIMICA INORGANICA 
AV. VICENTE ANDRES ESTELLES, SIN 
46100 BURJASSOT 
ESPANA 

DR. JUAN SOTO CAMINO 
UNIVERSlnAD POLITECNICA 
DEPARTAMENTO DE QUIMICA 
CJ MINO DE VERA, SJ 
46071 VALENCIA 
ESPANA 

PROF. ANTONIO SOUSA 
UNI\'. DE SAN11AGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA lr-.ORG.a.NICA 
FACULTAD DE QUIMICA 
lS706 SANTIAGO DE COMPOSTELA 
ESPANA 

PROF. EUGENIA SPODJN~ 
UNIVERSIDAD DE CHILE 
DEPTO. QUIMICA INORGAt'lllCA-ANALJTICA 
CASILLA 133 
SANTIAGO 
CHILE 

DR. EDISON STEIN 
UNIVERSIDADE ESTADUAL DE CAMPINAS 
INSTITUTO DE QUIMICA 
CAIXA POSTAL 61!4 
13084-100 CAMPINAS-SP 
BRASIL 

PROF. JOACHIM STRAHLE 
UNIVERSIT AT TUBINGEN 
INSTITUT FUR ANORGANISCHE CHEMIE 
AUF DER MORGENSTELLE II 
7400 TUBINGEN 
ALEMAN IA 

PROF. GIORGIO STRUKUL 
UNIVERSIT A DI VENEZIA 
DIPARTIMENTO DI CHIMICA 
DORSODURO :?137 
30113 VENEZIA 
ITALIA 

DR. ANGELA R. SUAREZ 
UNIVERSIDAD NACIONAL DE CORDOBA 
DEPARTAMENTO DE QUIMICA ORGANICA 
fTAD. CIENCIAS, sue. 16 C.C.61 
S016 CORDOBA 
ARGENTINA 

DR. JESUS SUEIRAS 
UNIVERSITAT ROVIRA I VIRGILI 
DEPART AMENT DE QUIMICA 
PLZ. IMPERIAL TARRACO, I 
4300!1 TARRAGON A 
ESPANA 

PROF. GEORG SOSS-FINK 
UNIVERSITE DE NEUCHATEL 
INSTITUT DE CHIMIE 
AVENUE DE BELLEVAUX SI 
2000 NEUCHATEL 
SUIZA 

MS. SORAYA TAHOADA 
UNIV~RSIDAD DE SEVILL/, 
DEPARTAMENTO DE QUIMICA INORGANICA 
APART ADO !1!13 
41071 SEVILLA 
ESPANA 



DR. FRANCESC TEIXlDOR 
C.SJ.C. 
INSTITUTO DE CIENCIAS DE MA TERIALES 
MARTI Y FRANQUES. SIN 
OI0"-8 BARCELONA 
ESPANA 

DR. MARIA ANGELES TENA 
UNIVERSITAT •JAUME r 
DEPTO DE CIENCIAS EXPERIMENTALES 
CTRA. BORRIOL. SIN 
1:?080 CASTELLON 
ESPANA 

OR. ANGEL TERRON-HOMAR 
UNIVERSIT AT DE LES ILLES BALEARS 
DEPARTAMENTO OE QUIMICA 
07071 PALMA DE MALLORCA 
ESPANA 

DR. HELENA TERUEL 
UNIVERSIDAD SIMON BOLJV AR 
DEPARTAMENTO DE QUIMICA 
BARUTA. APARTADO l9000 
1070A CARACAS 

-VENEZUELA 

PROF. ANTONIO TIRIPICCHIO 
UNIVERSITA DI PARMA 
ISTITUTO DI CHIMICA GENERALE E INOR 
VIALE DELLE SCIENZE. 71 
43100PARMA 
ITALIA 

MRS MARISA TIRIPICCHIO CAMEWNI 
UNIVERSITA DI PARMA 
ISTITUTO DI CHIMICA GENERALE EN IN. 
VIALLE DELLE SCIENZE. 78 
43100PARMA 
ITALIA 

OR. LETICIA M. TORRES-MARTINEZ 
U.A.N.L. 
FACULTAD DE CIENCIAS QUIMICAS 
APARTADO POSTAL 1864 

.A MONTERREY, N.L. 
9MEXICO 

MS. MARIA CRISTINA N. TROVAO 
UNIVERSIDADE DE AVEIRO 
DEPARTAMEN10 DE QUIMICA 

3800 AVEIRO 
PORTUGAL 

DR. DAVID TUDELA 
UNIVERSIDAD AUTONOMA 
DEPARTAMENTO DE QUIMICA (C-ViU) 
CANTO BLANCO 
'.?8049 MADRID 
ESPANA 

GEMMA TtJRNES PALOMINO 
UNIVERSIDAD DE LAS ISLAS BALEARES 
DEPARTAMENTO DE QUIMICA 

07071 PALMA DE MALLORCA 
ESPANA 

DR. RENE TURPIN 
UNIVERSrrE PAUL SABATIER 
LABORA TOIRE CHIMIE INORGANIQUE 
111 ROUTE DE NARBOr-tE 
3106::? TOULOUSE CEDE.X 
FRANCIA 

DR. MARIA ANGELES UBEDA-PICOT 
UNIVERSITAT DE VALENCIA 
DEPARTMENT OE QUIMICA INORGANICA 
DR. MOLINER. SO 
46100 oURJASSOT 
ESPANA 

MR MARIO A.D.C. VALENTE 
UNIVERSIDADE DO PORTO 
DEPARTAMENTO DE QUIMICA 
PC; GOMES TEIXEIRA 
4000PORTO 
PORTUGAL 

PROF. PEDRO P.S. V ALERGA 
UNIVERSIDAD DE CADIZ 
DEPARTAMENTO DE QUIMICA INORGANICA 
APARTAD040 
l ISlO PUERTO REAL (CADIZ) 
ESPANA 

PROF. MARIA V ALLET-REGI 
UNIVERSIDAD COMPLUTENSE - FARMACIA 
QUIMICA INORGANICA Y BIOINORGANICA 
CIUDAD UNIVERSIT ARIA. SIN 
:?8040 MADRID 
ESPANA 

PROF. JOSE MARIA VARELA RIAL 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
15706 SANTIAGO DE COMPOSTELA 
ESPANA 

MS. MARIA AUREA VARELA-LOSADA 
UNIVERSIDAD COMPLUTENSE 
DEPART AMENTO OE QUIMl<..A INORGANICA 
FACULTAD DE CIENCIAS QUIMICAS 
28040 MADRID 
ESPANA 

DR. MARIA D. VARGAS 
UMIVERSIDADE EST ADU AL OE CAMPINAS 
INSTITUTO DE QUIMICA 
CIDADE UNIVERSITARIA ZEFERINO VAZ. CP 61S4 
13081 CAMPINAS - SP 
BRASIL 

MR. AMELIO VAZQUEZ 
UNIVERSIDAD DE ALCALA DE HENARES 
DEPART AMENTO DE QUIMICA INORGANICA 
CAMPUS UNIVERSITARIO 
28871 ALCALA DE HENARES 
ESPANA 

DR. EZEQUIEL M. VAZQUEZ LOPEZ 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
1'706 SANTIAGO DE COMPOSTELA 
ESPANA 



MS. CRISTINA V AZQUF.Z MONTERO 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE FARMACIA 
1S106 SANTIAGO DE COMPOSTELA 
ESPANA 

PROF. MARIA LUISA VEIGA 
UNIVERSIDAD COMPLUTENSE 
DEFl'O. QUIMICA INORGANICA I 
FACULTAD DE CIENCIAS QUIMICAS 
21040 MADRID 
ESPANA 

MR. LUIS F.C. VEIROS 
INSllTUTO SUPERIOR TECNICO 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

PROF. IVO VENCATO 
UNIV. FEDERAL DE SANTA CATARINA 
DEPARTAMENTO DE FISICA 
CAMPUS UNIVERSIT ARIO e ll049 FLORIANOPOLIS - SC 
BRASIL 

PROF. G. VICENTINI 
UNIVERSIDADE DE SAO PAULO 
INSTITUTO DE QlJIMICA 
C.P. 20780 
01498 -970 SAO PAULO 
BRASIL 

PROF. EDUARDO J.S. VICHI 
UNIVERSIDADE ESTADUAL DE CAMPINAS 
INSllTUTO DE QUIMICA 
13081- 970, CAMPINAS - SP 
BRASIL 

DR. JOSE M. VILA 
UNIV. DE SANTIAGO DE COMPOSTELA 
DEPARTAMENTO DE QUIMICA INORGANICA 
FACULTAD DE QUIMICA 

A 15706 ~ANTIAGO DE COMPOSTELA 
9ESPANA 

DR. MARIA JOSE N.A.A. VILLA DE BRITO 
COMPLEXO I - l.S.T. 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

DR. FERNANDO VILLAFANE 
UNIVERSIDAD DE VALLADOLID 
DEPART AMENTO DE QUIMICA INORGANICA 
FACULTAD DE CIENCIAS 
4700S VALLADOLID 
ESPANA 

DR. MARIA ELENA VILLAFUERTE-CASTREJON 
UNIVERSIDAO NACIONAL AUTONOMA 
INSTO. DE INVESTG. EN MATERIALES 
APARTADO POSTAL 70-360 
04SIO Ml!XICO 0.F. 
MEXICO 

MR. YU WANG 
1NST111JTO SUPEFJOR TECNICO, COMP. I 
CENTRO DE QUIMICA ESTRUCTURAL 
AV. ROVISCO PAIS 
1096 LISBOA CODEX 
PORTUGAL 

PROF. RAYMOND \\'EISS 
UNIVERSITE LOUIS PASTEUR 
INSTITUT LE BEL 
4, RUE B. PASCAL 
67070 STRASBOURG 
FRANCIA 

PROF. ANTONY R. WEST 
UNIVERSITY OF ABERDEEN 
DEPART AMENT OF CHEMISTRY 
MESTONWALK 
OLD ABERDEEN A.89 :?UE 

ESCOCIA 

SIR GEOFFREY WILKINSON 
IMPERIAL COLLEGE 
CHEMISTRY DEPARTMENT 
SW71AY LONDON 
INGLATERRA 

PROF. NICOLAS I. YUTRONiC 
UNIVERSIDAD DE CHILE 
DEPARTAMENTO DE QUIMICA 
LAS PALMERAS 3415, NUNOA. CASILLA 653 
SANTIAGO 
CHILE 

MR. FELIX ZAMORA 
UNIVERSIDAD AUTONOMA 
DEPART AMENTO DE QUIMICA (C-Vlll) 
CANTO BLANCO 
:?8049 MADRID 
ESPANA 

MR. FABRIZIO ZANOBINI 
C.N.R. 
ISSECC 
VIA JACOPO NARAI. 41 
S013:? FIRENZE 
ITALIA 

PROF. ANTONIO ZAPATA 
UNIVERSIDAD SIMON BOLIVAR 
CIEPART AMENTO DE QUIMICA 
APARTADO POSTAL 89000 
IOBOA CARACAS 
VENEZUELA 

DR. JULIO ZUKERMAN-SCHPECTOR 
UNIVERSIDADE FEDERAL DE SAO CARLOS 
DEPARTAMENTO DE QUIMICA 
CAIXA POST AL 676 
13S6S -90S SAO CARLOS. SP 
BRASIL 


