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The present final report about services relating to the transfer 

of technology, pharmaceutical chemicals multi-purpose pilot plant 

in Iran consists of 3 parts: 

Part l: 

Part 2: 

Part 3: 

Main Rep.rt 

2nd Report, Suggestions for Changes in Equipment 

Appendices 

Part l and part 2 have already been submitted to UNIDO as draft reports 

tll supply technical information for the meeting at UNIDO headquarters 

taking place from June 24th, to June 28th, 1985. 

Part l was finished shortly before the meeting took place, part 2 

was prepared in the proc~ss of the meeting following a wish of the 

members of the meeting. Part 3 is the appendix to the main report. 
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The imnediate objectives of the Project IJP/IRA/83/014 titled 

"Transfer of Technology through the Establishment of a Pharmaceutical 

Chemicals Multi-Purpose Pilot Plant" are in brief: 

Transfer of technology for production of essential ~rugs 

frorn intermediates and raw materials through chemical 

S).1thesi s. 

deve-loping capability leading to research and development 

activities and its application in the pharmaceutical 

industry. 

Establishment of facilities for process development, 

aoaptir.:-; and integration of technology through a multi

purpose pilot pl ant. This wi 11 enable the base to be 

established prior to the installation and operation of 

full industrial-scale plants. 

T~e aim of the project is to estabHsh and put into operation 

a multi-purpose plant for the production of pharma~eutical chemicals 

at the site of TEPIAO, a unit o.,: Daru Paksh, located in Karaj, 

26 kms from Teheran. 

To achieve this aim terms of reference for contractor services 

were prepared by UNIDO and companies were invited to . take part 

in a tender. As a result of this tender 5 companies submitted 

offers, which were evaluated by UNIDO. On May 8th, and 9th, 1985 

d'.scu~sions ware held on the project at the UMIDO headquarters 

with representatives of Iran Government, UNO? and UNIDO taking 

r 
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i 
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part. The main results of the discussion were: 

None of the 5 (\ff ers meets the terms of reference fu 1 ly 

and as such no offer can be considered suitable in the 

present form. 

Out of the 5 offers the representatives of DARU PAKSH 

would like to limit consideration to the following companies 

Chemokomplex 

Cipla 

Reinikainen 

Sarabhai 

Among others al so several decisions concerning technical questions 

were met which have direct impact on the present report: 

First of a 11 change$ in the list of drugs to be produced were 

proposed as follows and the importance of quality of services 

and independence of equipment and raw materials was emphasized. 

Out of the list of drugs included in the UNIDO te;ins of reference 

prior·ity should be given to the following: 

Chlordiazepoxide 

Clofibrate 

Cl otrili1azo 1 e 

Diazepam 

Ethambutol 

Indomethacin 

Mebendazole 

Nalidixid Acid 

Nicotinamide 
Oxyphenbutazone 

r 
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Paracetamol 
Procaine Hydrochloride 
Propranolol 

In addition to above, the following drugs can be corsidered for 

production in a multi-purpose plant: 

Metronidazole 
Sulfamethoxazole 
Trimetiloprtn 

It was decided to ask the companies for the following further 

clarifications: 

Type and level of tecti~.o logy, raw materi a 1 s and 
interraediates required. r.nd sources and coefficients of 

consumption. 

Eciuipment list and spPcifications and independent sources 
particularly from Western Europe from which equipment 

are available. 

To guarantee that equipment with technology transferred 
and design will give required quality and quantity. 

20 - 30 % Reserve caoacity should be provided in the 
project and maximum possible unit processes. 

Environmental aspects. 

Han~ling and storage of hazardous chemicals. 

Effluent treatment. 
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Air pollution. 

Contractor should be willing to assist DARU PAKSH after 

the establishment of guarantee ru"s in research and develop

ment, training, improving technology for a peri.ld of 

two years and if so what are the terms. 

Other clarifications proposed by UNIDO especially concerning 

patents. 

The possibility of u.sing prefabricated structures for 

the plant sho•1ld be examined and offers be invited. 

Finally it was decided to appoint a short term consultant for 

2 months. ~e was to 

"check all the criteria of different offers, examine 

the possibility of integrating into some of th~ offers 

also the technology of Chemie Linz where feasible and 

make rer mendations of an integrated offer for 

consideration before June 20th, 1985. The project should 

have optimum design, flexibility, unit processes and 

reasonable level of technology." 

As a result of the meeting the writer of the report was appointed 

as a short term consultant. 
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2. WORK PLAN 

2.1. GENERAL CONSIDERATIONS 

From the beginning it was clear that it would be extrP,mely 

difficult to analyse the project and give the recomnendations 

required before June 20th, because the technical data which 

were required for the evaluation were not or only partially 

given in the different offers. 

Therefore in the first stage a questionnaire containing the 

questions for all data needed for a· technical comparison 

of the offers was worked out by the UNIDO officer in charge 

Mr. Chari and the writer and was sent to a 11 the companies. 

Since the answers to the questionnaire could be.expected 

only shortly before the date of submission of this report 

it was decided by the · author to work out a strategy to al low 

quick analysis of all data coming in. According to this strategy 

a framework was set up in which based on the processes offered 

as we 11 as the st:ndard production processes for a 11 products 

an "optimum" choice of technology was made based on 

technological and economical aspects mainly. 

Correspondin~ to the "optimum" technology an "optimum• list 

of equipment including estimate of cost was set up indicating 

the requi reme;its to assure for a 11 the products the proposed 

prod1ction capacity. Because of the relatively high costs 

for equipment this "optimum" version is mainly of theoretical 

value .1ut d~ the intended framework it has been a great help 

in quic,· •.ta1uation of offers. 

r 
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2.2. SOURCES OF INFORMATION USED IN THIS REPORT 

2.2. l. OFFERS 

The main source of information were of course the submitted 

offers of the c:;r.panies. None Of the offers contained enough 

information to carry out conclusive analysis. 

Reinikainen offer does not contain any technical information('· 
except the statement that only technologies .for 12 out of 

18 drugs are offered. There are no indications about processes j 
or starting materials. \ 

Sarabhai 's offer is also very short. The readiness to offer 

technologies for production of 14 drugs is indicated. Since 

the starting mater~als are mentioned a basis for evaluation 

of production processes was given. 

Cipla. indicated in ;ts offer that technology for 9 drugs is 

in the house, for 7 drugs available in India and ~or 2 abroad. 

From a scheme of plant utilisation in the offer starting 

materi a 1 s and some other techni ca 1 data cou 1 d be taken and 

used for analysis. Cipla suggested production of metronidazole, 

sulfamethoxazole and trimethoprim. As far as equipment is 

concerned the offer refers to the equipment indicated fo the 

terms of reference. 

Vegyterv/Chemokomplex submitted the most detailed offer. Process 

description for 18 drugs was given, in two cases ( chlordiaz

epoxide and mebendazole ) technology of equivalent products 

was proposed. As far as equipment is concerned 2 alternatives 
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wel'e proposed, one according to the terms of reference and 
one which is favourf?d in the offer and for which a production 

progransne is given. 

2.2.2. SARABHAI-CUBA PROJECT 

At present a similar project is on the way in Cuba carried 
out by Sarabhai. Since some of the technologies u:5~ there 
correspond to those in the Sarabhai offer some data necessary 
for evaluation were taken from the process description of 
the Cuba project with permission of Unido. In the report 
reference to this ~ource is made by i ndi cat i ng Sarabhai /Cuba 

(SC). 

2.2.3. QUESTIONNAIRE - MEETINGS 

The questionnaire which also contained technical questions 

was sent out by Telex. 

Reinikainen did not give specific details in its answers. 

Sarabhai sent a telex which was received on June ?1st, indicating 
that the company is in a position to provide technology for 
metronidazole, sulfamethoxazole and trimethoprim, but that 
in contrast to the Cuba project technologies for chlordidzepoxide 
diazepam, indometacin and nalidixic acid cannot .be offered. 
Also some of the educts for synthesis were confirmed. 

As far as Cipla is concerned a meeting was held with Or.S=hl 
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of the subcontractor Vi shwaka. ·ma Process Techni k (India) at 
UNIDO an June 18th, in which the change of the hitherto 
suhcontractor Vishwakarma to main contractor was confirmed. 
The new main contractor stated that he is ready only to act 
as a main contractor. Any answers concerning technical questions 
were not given and cannot be expected before 111id August. A 
written statement of Or.Behl was received on June 21st. 

As far as Vegyterv/Chemokomplex is concerned meetings were 
held at Budapest and Vienna. A written official answer to 
the questionnaire was obtained on June 21st. 

2.2.4. MEETING WITH CHEMIE LINZ 

According to the wish of the Iranian delegation at the May 
meeting to integrate technology offered by Chemie Linz where 
feasible, a meeting was arranged at UNIDO Headquarters o,, 
Mai 21st with representatives of Chemie Linz, Dr.O.K.Burger, 
Chairman and Dipl.Ing. E.Schneider, License Manager, which 
resulted in an offer of Chemie Linz for two technologies. 

2.2.5. MARKET SITUATION - RAW MATERIALS - INTERMEDIATE~ - PRODUCTS 

Information about market prices of raw materials, intermediates 
and products, which were needed for the evaluation of the 
offers were in most cases obtained through direct request 

from suppliers. 
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2.2.6. MARKET SITUATION EQUIPMENT 

As far as equipment is concerned according to the wish of 
the representatives of Iran in the May meeting, special attention 
was laid on Western European sources of equipment. After ar.a

1
ysis 

of the types of equipment to be considered in the project 
market prices were obtainea directly from equipment manufacturers. 

By chance Ache111a, the International Meeting of Chemic.al 
Engineering, which is one of the greatest exhibitions of chemical 
equipment, took pl ace in the week from June 9th to 16th, 1985. 
Two visits were made to Ache111a to obtain information about 
the late st developments in equipment required for the project. 

2.2. 7. STANDARD TECHNOLOGIES - REF .~;~~~r L lfORKS 

Since all the-drugs of the project are for a long time introduced 
into the market, standard reference works exist as well for 
their production as for their analysis. Several of these 
re&~rEnce books were used in the assessment of the technologies. 

The Organic Chetnistry of Drug Synthesi~ 

D. Lednicer, 1929 - today, John Wiley & S•Jns, 

Inc., ISBN 0-471-52141-8. 

Pharmazeutische Wirkstoffe: Synthesen, Patente, krlwendungen 

A.Kleemann and J.Engel, Georg Thieme Verlag 

1982, ISBN 3-13-558402-x. 

Arzneimittel: Entwicklung, Wirkung, Darste1lung 

G.Ehrhart und H.Ruschig, Ver1 ag Chemie GmbH, 

1968 
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Pharmaceutical Manufacturing Encyclopedia 

M.Sittig, Noyes Data Corporation, USA 1979. 

A 1 i st of reference 1 i terature concerning the standard 

processes was al so set up, from which validity of patents 

can be seen. A detailed analysis of this literature and 

the patents was not required within this report. 

2.2.8. PATENTS 

Since transfer of technology is closely· related to research 

and development, also the international situation concerning 

p_atents is of great importance. Therefore a computer based 

search of 1 i terature was carried out at ETH Ziiri ch, f o 11 owed 

by ar. analysis of the patents obtained through this search. 

2.2.9. NOBEL-SWEDEN 

On June 21st, 1985 the writer of the report was informed that 

an offer of the company Nobel-Sweden had arrived including 

technologies for the production of Niacin, Nia1-:inamide, Procain 

hydrochloride, Paracetamol and Trimethoprim. Since the time 

was too short to include this completely new offer into the 

report, which was already partly written, an additional appendix 

concerning this off er was envisaged first. Si nee the · off er 

referred only to a few drugs ard since the offer seemed rather 

high in price, it was later decided not to con~ider this offer 

in the present report. 
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2.3. TIME SCHEDULE 

The work related to this report started on May 13th. In the 

first phase all information required was to be investigated. 

it was at first scheduled that this phase should be finished 

not later than June 17th. Unfortunately as seen from 2.2. some 

answers to the questionnaire arrived on June 21st only~ so that 

a strict time schedule could not be maintained. Analysis of 

the results was ":aken up on June 4th, and had to be maintained 

according to the information coming in until June 23rd. Writing 

of the report started on June 10th and cou 1 d al so not be finished 

before June 23rd. 
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3. TECHNOLOGIES 

3.1. GROUPING OF THE TECHNOLOGIES 

According to the results of the May meeting at UNIDO headquarters 

the products were divided into 3 groups: 

A: Products of terms of reference with maintained priority 

8: Products of terms of reference with second priority 

C: Newly proposed products 

The code given to the products in the f o 11 owing 1 i st is maintained 

throughout the report: 

Chlordiazepoxide Al 

Clofibrate A2 

Clotrimazole A3 

Diazepam A4 

Ethambutol AS 

Indometacin A6 

Mebendazole A7 

Nalidixic Acid AS 

Nicotinamide A9 

Oxyphenbutazone AlO 

Paracetamol All 

Procaine HCl Al2. 

Propranolol Al3 

Oiphenylhydantoin Bl 

Isoniazid 82 

Lidocaine HCl 83 

.! 

r 
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Niazin 84 

Nikethamide 85 

Metronidazole Cl 

Sulfamethoxazole C2 

Trimethopr i :ii C3 

I 
! 

i 
I 
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3.2. STANDARD PREPARATION PROCEDURES 

Since it ~as the task of the present report to compare the 

technologies offered and not to make a free choice of production 

processes, it was first of all tried to relate the offered process 

techno 1 ogics to known standard processes. In most cases this 

correlation succeded in principle, in many cases however the 

starting material was a late intermedi?.te. To establish an 

"optimum" choice of technology these processes wet·e reduced 

to more basic materials wherever it was feasible with respect 

to equipment and economy of production. In the few cases in 

which the technology proposed in t .. e offer was not clear, did 

not seem satisfactory or was not given at all, a known standard 

process which seemed to be most appropriate to the project was 

chosen for the "optimum" technology. In the following reaction 

schemes all the processes considered are given for each product 

with the following codes indicating the offering firm: 

c Cipla 

CL Chemie Linz 

I Iprochim 

0 "optimum" choice 

s Sarabhai 

Sc Sarabhai-Cuba 

v Vegyterv/Chemokomplex 

t 
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3.3. ANALYSIS OF PATENTS 

To check research and development activities concerning the 

different products a computer searc~ for patents was made ir 

Chemical Abstracts for the time from 1967 - i985. ( For reason 

of lack of time a search profile had to be chosen which does 

not guarantee in each case that all patents are cited ! ) For 

a 11 compounds patents were found. As far as from a first analysis 

of the patent abstracts can be seen, there is no development 

wh~ ;h renders the standard technologies of the offers obsolete. 

In the fo 11 owing 1 i st the number of patents for synthesis is 

g~ven for each compound, indicating internationa·1 research activity 

in the specific .field. 

To assess research activities done by com~anies in countries 

from which offers have arrived, the col 1ect.ed patents for 

preparation were also analysed with this respect. 

Number of Country 

Patents 

Chlordiazepoxid~ Al 12 S,R 

Clofibrate A2 4 R 

Clotrimazole A3 36 H 

Diaz~:iam A4 78 s 
Ethamt-utol AS 11 

Ir.Jorr.etacin A6 76 H 

Mebendazole A7 6 H 

Nalidixic Acid AS 27 H,?. 

Nicotinamide A9 15 

Oxyphenbutazone AlO 1 H 

Paracetamol All 16 0 
" 

Procaine HCl A12 4 H 

Propranol,.., A13 10 

r 
I 
r 
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Di phenyl hydantoi 11 

Isoni azid 

Lidocain HCl 

Niazin 

Ni kett lmi de 

Met.ronidazole 

Si.:lfamethoxazole 

Trimethoprim 

- 16 -

Bl 

82 

83 

84 

85 

Cl 

C2 

C3 

l 

2 

1 

42 

8 

9 

l 

58 

R,S 
H,S 

H,R 

I,H,S 

With patents referring to 9 of the 21 products Hungarian research 

activities in this field are irr.pressive, also Romania with patents 

referring to 6 compounds and Switzerland· with 5 are well 

represented, in contrast to India with l citation and Austria 

with no citation. 

However it must be kept in mind that the e.iCi stence of a 

corresponding patent in a country does not at all mean that 

these most up to date technologies will be proposed in offers 

coming f ro:T! that country. Especially with respect to the 

significant research and development activities in Hungary in 

the field of es sen ti al dru']S, it might be interesting to discuss 

this point in detail t.., assess the conditions of transfer of 

most up to date know-how. 

Code of Countries: H: 

R: 
S: 
I: 

Hungary 

Romania 

Switzerland 

India 

I 
I 
I 

' 
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3.4. COMPARISON OF TECHNOLOGIES FROM THE VIEW OF PROCESS 

3.4.l. GENERAL REM~RKS 

Although it was possible to evaluate the different technologies 

offered in the case of most of the products, a final decision 

could not be made for 3 products: 

Isoniazid 

Niazin 

from 4-Cyanopyridine or r~Jnicotinic acid 

or Isonicotinic acid, ethyl ester 

from 3-Cyanopyridine or 5-Ethyl-6-methylpyridine 

or B-Picolin or recrystallisation of feed grade 

Nicotinamide from 3-Cyanopyridine or Nicotinic acid 

Al l the techno 1 ogi es described for these products are standard 

technologies of similar value. as far as transfer of know 

how i s concerned. The choice of process wi 11 be determined 

mainly by economic points of view. Since most of the products 

are bulk chemicals a detailed comparison of prices for all 

inputs has to be made for which sufficient details have not 

yet been obtained. 
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3.4.2.l. CHLOR~IAZEPOXIDE (Al) 

Processes offered: 

c 
Cl 

I 

s 
v 

subcontracting9 no further details 

0 

from ACB-Oxime (2) 
O ( SC offered from ACB ( l ) ) 

0 

A detailed process description was not given by any company. 

Standard Synthesi~: From ACe (1) or l step earlier 

Proposed Starting Material: ACB (l) good availability 

Evaluation: Iprochim only company offering def~ned synthesis 
Reaction from l to 2 will not be complicated. 

Therefore to be considered. 

The technological value is very high because synthetic route 
also leads to other benzodiazepines such as oxazepam9 tem

azepam9 nitrazepam and others .. 

r 
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3.4.2.2. CLOFIBRATE (A2) 

Processes offered: 

c from p-chlorophenol (no process descr. 

Cl 0 

I from p-chlorophenol (1) 

s from p-chlorophenol (l) 

v from clofibric acid (2) 

Standard synthesis: According to reaLtion scheme from l. 

Proposed starting material: p-chlorophenol (1) 

Evaluation: The reaction from 1 to 2 is not complicated and 

should therefore be considered. 

) 

All companies offer about the same process according 

t~ standard synthesis, only Vegyterv starts from a 

later intermediate. 

Technological value: Step 1 is rather simple 
Step 2 contains a vacuum distillation 

purification, which requires good equip

ment. 

r 
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A2 

CLOFIBRATE 

I Na OH 

CH3 

a-o-~ O-t-COOCzHs 
- I 

CH3 
3 

C, l,S,Sc 
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3.4.2.3. CLOTRIMAZOLE (A3) 

Process offered: 

c 
Cl 
I 

s 
v 

subcontracting from outside India 

0 . * 
from o-chlorotritylchloride (3) 
from o-chlorobenzoic acid {?) 

from o-chlorotritylchloride (3) 

The Sarabhai synthesis may lead to 1 or to o-chlorobenzophenone 

Standard synthesis: According to the reac~ion scheme from 
o-chlorobenzotrichloride (2) 

* Evaluation: Iprochim and Vegyter~ offer only last step. 
Different routes are possible, standard technology 

was chosen 

Technological value: Synthesis opens access to Friedel-Crafts 
reaction, a group of technologically inter-

esting reactions. 

* was chanced later to o-Chlorobenzophenone 
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CLO TR IHAZOL 
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~GizCl 

~ a 

I _Cl2/PCl3 
t UV-light 

Ol3 
2 a 

I AlCl 3 
Benzene 

V, I 
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3.4.2.4. DIAIEPAM (A4) 

Process offered: 

c 
CL 

I 

s 
v 

subcontracting from India 

from MCB (5) 
from ACB (l} 

o (Sc offered from MCB (5) 

from MCB (5) 

Standard Synthesis: Reaction of 5 with chloroacetylchloride 
leads to 6 which is cyclized with hexa

methylentetramine to 7 

Proposed Starting Material : MCB (5) 
available. 

CMCe (6) is also 

Evaluation: CL and V offers according to standard process. 
I: in the process description only benzodiazepi

none with methylbenzenesulfonate given. 

Technological value: see chlordiazepoxide 



- 26 -

OIAZEPAM 

~--NHz 

[I~ 
1 lJ 

. 7 Hz I 
JisCPJC, ~ I 0 

H~·HQ 
7 
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1. Na 
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71 
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Cl 

4 ::::-... I 

l 
NaOCH3 
(Hf0> 2so2 

t 
I 

i 
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3.4.2. 5. EW.i"1BUTOL (AS) 

Process offered: 

c D-2-aminobutanol ( no process descr. ) 

CL 0 

I D-2-aminobutanol (l) 

s D-2-aminobutanol (1) 

v D-2-aminobutanol ( l) 

Standard Synthesis: According to the reaction scheme 

Proposed Starting Material: D-2-aminobutanol 

Evaluation: All offers are according to the standard synthesic; 

Techno1ogical value: very important is the purity of the end 
product. This is achieved by a high vacuum 

· distillation. 
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AS 

ETHAMBUTOL 

V, C, I, S 

Cl-CH -CH -Cl 2 2 

Hj:-CHz-CH-NH-CHz-0iz-NH-CH-CHz-CH3 
I . I 
CHz-OH CHz-OH 

3 
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3.4.2.6. INOOMETACIN (A6) 

Process offered: 

c 

CL 
I 

s 
v 

subcontracting from outside India ( no 

conments on the startin~ material and 

process ) 

0 
N-methoxyphenyl-2-formylhydrazin (7) 
0 (SC offered from p-Anisidin (l}J 

N-p-chlorbenzoyl-N-p-rnethoxyphenyl

hydrazin (4) 

* 

All offers with poor process description 

Standard Synthesis: according to the reaction scheme - methode 

A or B 

Proposed Starting Material: p-anisidin (1) because of better 
availibility. 

Evaluation: both offers start from late intermediates leading 
on the same way to Indometacin (6). The most inter

esting synthesis methcd C was not chosen by any

onf· (Sumitomo processi starting via (8). 

Technological value: all synthesis are of high technological 
value with th~ background of Fisc~er's 

indole condensation. 

* was later changed to p-Anisidin (1) 
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A6 

INDO:-lETAC IN 

Method B 

Hj:O 

~f>.'H-NHz ·HCl 

I 

Method C 
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3.4.2.7. MEBENOAZOLE (A7) 

Process offered: 

c 
CL 
I 

s 
v 

3,4-Diaminobenzophenone (5) 

0 

0 

p-Chlorbenzoic Acid (1) 

0 

No offer with process description. 

Standard Synthesis: according to the reaction scheme from 3,4-
Di ami nobenzophenone ( 5) ~nd S-Meth.,yli so
thi oureasul fat (6) and Methylchloroformate 

( 7). 

Proposed Starting Material: according to the standard synthesis. 

Evaluation: impossibale because of no informations f!"om ··nrs. 
SARABHAI: very early intermediate (way of -J ~ ~:is 

not indicated). 

Technological value: a lot of similar substances may be obtained 
by this basic scheme of benzylimidazol 

synthesis such as Lobendazol, Albendazol, 

Oxibendazol etc .. 
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A7 

MEBENDAZOLE 

~([ 

HO-CA_)J S 
II 
0 l 

I 

! 
? 

[
HJC) NHl · "zSJ!. + Cl-COOCH3 
H2N 'j 7 

6 

Na OH 
l 

+ 

~~Cl 

~C~t\O 
II 2 

3 0 

~ ~NH2 

~c~t\O 
II 

2 
4 0 

j H2/Pd-c 

Q~ ~NH2( 
~C~NH 

Ii 2 
5 0 

CHf OONa 
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3.4.2.8. NALIDIXIC ACID (AB) 

Process offered: 

c 

CL 
I 

s 
v 

subcontracting from India ( no c011111ents 
on starting material ) 
0 

0 

O (SC from 2-Amino-6-methylpyridine (1)) 
recrystallisation from Nalidixic Acid 

the only offer from VEGYTERV contains the recrystallisation 
from Nalidixic Acid. 

Standard Synthesis: according to the reaction scheme from 
2-Amino-6-methylpyridin (1). 

Proposed Starting Material: 2-Amino-6-methylpyridin (1). 

Evaluation: no offer for standard synthesis. 
SARABHAI offered this synthesis in the Cuba ·plant. 
VEGYTERV indicates that production requires the use 
of aspecial manufacturing equipment. 

Technological value: cyclisation at high temperature (250° C) 
and -acuumdistillation. 
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AS 

NALIDIXIC ACID 

H3CyNyN'1 
~ .Jl.-cooc2Hs HsC200L 

3 

4 OH 
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3.4.2.9. NICOTINAMIDE (A9) 

Process offered: 
c 3-Cyanopyridine (2) ( no processdescrip-

tion ) 

Cl 0 

i Nicotinic Acid (1) 

s 3-Cyanopyridine (2) ( no processdescrip-
tion ) 

v Nicotinic Acid (1) 

All offers with poor or no processdescription. 

Standard Synthesis: according to the reaction scheme from 
Nicotinic Acid (1) (method A) or 3-Cyano
pyridine (2) (method B). 

No proposal of the starting material. 

Evaluation: all offers for starting material Nicotinic Acid (1) 
according to standard method A (200° C, feeding 
of liquid ammonia). SARABHAI offered for Cuba 
a quite :nteresting method B by hydrolysb using 
ion-exchange resins. Economic evaluation (yields, 
availability and price) will be the main criteria. 
Alternatively: recrystallisation of feed grade 

product. 

TechnolrJgical value: basic methods of unit rror:esses 
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A9 

NICOTir:AMIDE 

Method B 

CN a N C,S, Sc 
2 

I H20/NaOH or Caco3 

d'NHz 
N 

~ 
I 
I 
! 

I 
I 
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3.4.2.10. OXYPHENBUTAZONE (AlO) 

Process offered: 

c 

CL 
I 

s 
v 

subcontracted from fodi a ( no starting 
material indicated, no process description) 

0 

0 

Phenol (4) ( no process description ) 
4-Hydroxy-hydrazobenzene (1) 

Poor process description from VEGYTERV. 

Standard Synthesis: according to the reaction scheme from 
protected Aminophenol (5). 

Proposed Starting Material: Benzyloxy or Acetyloxy-amino
phenol. 

Evaluation: no conment on the process starting from Phenol (4) 
Starting material 4-Hydroxy-hydrazobenzene (1) 
seems to be not the optimum synthesis because 
of the highly sensitive hydroxy groups that 
usually have to be protected (benzyloxy groups 
have to be removed be Raney/H2). 

Technological value: a variety of basic synthetic methods 
very useful also for synthesis of 
other substances such as Pt-.er.yibutazcne 

aid Ketopr.~y I b I i:azcn! 
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3.4.2.11. PARACETAMOL (All) 

Process offered: 

c 

CL 
I 

s 
v 

subcontracting from India ( no starting 
material indecated. no process descrip

tion ). 

0 

p-Aminophenol (2) 
p-Aminophenol (2) 
p-Aminophenol (2) 

All offers with poor or no process description. 

Standard Synthesis: according to the reaction scheme from 
p-Aminophenol (2}. 

Proposed Starting Material: p-Aminophenol (2}. 

Evaluatior.: all offers are according to the standard method. 

Technological value: standard easy one step unit process 
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' 
O Ho-0-NHz V, 1,S,Sc 

2 

· HO-O-NH-CO-CH3 
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3.4.2.12. PROCAINE HYDROCHLORIDE (A12} 

Process offered: 

c 

CL 
I 

s 
v 

subcontracting from India ( no starting 
material indicated ) 

0 

0 

Benzocaine (1) 

Benzocaine (1) 

All offers with poor or no process desc1 iption. 

Standard Synthesis: according to the reaction scheme methode A 
from Benzocaine (1). 

Proposed Starting material: Benzocaine (1). 

Evaluation: a 11 offers according to the standard synthesis. 
The alternative method B requires a Raney-Ni/ Hz 

reduction and should be considered although 
st~rting from more basic raw materials. 

Technological value: a cofl11lonly used preparation method 
for transesterification. 

'' 
'i 
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A12 

PROCAINE HCl 

Method B 

SOC1 2 

o2N-Q-co-ct 

5 

CzHs 
I 

+ HO-CHz-CHz-N 
\ 

2 czrs 
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3. 4. 2 . 13. PR 0 P RA irn l 0 l ( A 13) 

Process offered: 

c 1-Naphtol (l) 

CL 1-Naphtol ( l) 

I 1-Naphtol ( 1) 

s 1-Naphtol (1) 

v l-Chlor-l-naphtoxy-2-propanol (3) 

All offers with poor or no process description. 

Standar~ Synthesis: according to the reaction scheme from l -
Naphto 1 ( 1) . 

Proposed Starting material: 1-Naphtol (1) 

Evaluation: VEGYTERV starts with a rather late intermediate 
(3). All other offers are according to the 
standard synthesis. 

Technological value: two very commonly used unit process~s 

(Amination, Ether formation) 
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Al3 
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+ fa Cl-Glz C, l,S,CL 
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3.4.2.14. DIPHENYLHYOANTOIN (Bl} 

Process offered: 

c Benzaldehyd ( 1) (without process 

description) 

CL 0 

I Benzoin (2) 
*) 

s Benzil (3) 

v Benzil (3) 

All offers with poor process description. 

Standard synthesis : according to the reaction scheme from 

Benzaldehyd (1) method A. 

Proposed Starting Material : Benzaldehyd (1). 

Evaluation : all offers are according to the standard synthesis 

method A. Just starting from three nifferent 

i nterme di ates. 

Technological value: all processes ara standard reactions 

without any difficult unit processes. 

Interesting unit processes can be seen from Method B from (5). 

*) (offer was changed later 
-starting from Benzaldehyde) 

.! v 

I 
! 
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Bl 
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Method A Method B 

0 Cc 
I NaCN 
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3.4.2.15. ISONIAZID (B2) 

Process offered: 

c 

Cl 

I 

s 
v 

4-cyanopyridine (2) ( without process 

description ) 
0 

Isonicotinic Acid (1) 
Isonicotinic Acid (1) 
Isonicotinic Acid-ethyl ester (3) 

All offers with poor process description 

Standard Synthesis: according to the reaction scheme, 
starting from (1), (2) or (3). 

No proposal for starting material. 

Evaluation: ail offers according to one of the standard methods. 
All methods are 1 step reactions. Also (1) can be 
directly condensed with Hydrazin. The main question 
would be the economic evaluation (yields, availi
bility and prices) for the raw materials. 

Technological value: basical methodes of condensation reactions 
of hydrazin with substituted pyridins. 
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3.4.2.16. LIDOCAINE HYDROCHLORIDE (83) 

Process offered: 

c 

CL 
I 

s 
v 

subcontracting from India not giving 
starting material 
0 

Xilin = Lidocaine base (3) 
2,6-Xylidine (l) 

2,6-Xyl idine ( l) 

*) 

All offers with poor process description. 

Standard Synthesis: according to the reaction scheme from 
2,6-Xylidine {l). 

Proposed Starting Material: 2,6 Xylidine (l) 

Evaluation: all offers are according to the standard synthesi~ 

Technological value: the reactions in process are standard. 
For purification of the Hdocaine base 
a high vacuum distillation is necessary. 
In similar reactions other local anesthe
tic substances may be obtained. 

*) Offer was changed later - starting fr\Jm 2,6-Xylidine 



r:G~ i :RAiBS/01 

0 

- 50 -

BJ 
LIDOCA!N~ HCl 

NHz V,S,Sc 

Cl-CO-CH -Cl 2 
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3.4.2.17. NIACIN (84) 

Process offered: 

c 

CL 
I 

s 
v 

3-Cyanopyridine (l} ( without process

description } 

0 

recrystallisation from feed grade (4) 

3-Cyanopridine (l} 

8-Picolin (2) 

All offers with poor process description. 

Standard Synthesis: according to the react ion scheme from 
(1 } , ( 2) or ( 3} . 

No proposal of starting material. 

Evaluation: all offers according to one of the standard 
synthesis. All methods are 1 step reactions. 
The main question would be the economic evaluation 
(yields, availibility and price} for the raw
materials. No offered synthesis from MEP (3) 
with certainly good economic value. Also economic: 
recrystallisation from feed grade. 

Technological value: basic oxidation and hydrolysis reactions. 
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3.4.2.18. NIKETHAMIOE (BS) 

Process offered: 

c Nicotinic Acid (l} 

CL 0 

I 0 

s Nicotinic Acid (l) 

v Nicotinic Acid (1} 

Only VEGYTERV gave process description. 

Standard Synthesis: according to the reaction scheme from 
Nicotinic Acid (1). 

Proposed Starting Material: Nicotinic Acid (I). 

Evaluation: all offers according to the standard synthesis. 

Thechnological value: 2 very c0111T1on synthetic methods leading 
to carboxylic acid-chlorides and amides. 

r 
l 
! 
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NICETHAMIDE 

V,C,S,Sc 

I H5c2-NH-C2H5 I 
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t 
0 

(J~'N,,Czfis 
I 

~N CzHs 
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3.4.2.19. METRONIDAZOLE (Cl) 

Process 'Jffered: 

c 

CL 
I 

s 
v 

subcontracted from India ( no colllllents 
on starting material 

0 

0 

offering without further conments 

0 

No process description is given. 

Standard Synthesis: according to the reaction scheme from 
2-Methylimidazole tl) 

Poposed Starting Material: 2-Methylimidazole (1) 

Evaluation: impossible 
Sarabhai offered in Cuba starting from 2-Methyl-
5-nitroimidazol e (2). 

Technological value: very useful synthetic methods (nitration, 
alkylation} commonly used. 
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Cl 

METRONIDAZOLE 

HNO 3 

Cl-CH -CH -OH or 10\ 
2 2 [__J 

1Hz-CHz-OH 

OzN--L?rGl3 
3 
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3.4.2.20. SULFAMETHOXAZOLE {C2) 

Process offered: 

c 
CL 
I 

s 
v 

offered 
0 

0 

offered 

0 

All offers without process description. 

Standard Synthesis: according to the reaction scheme from 
3-Amino-5-methylisoxazole (2) 

Proposed Starting Material: 3-Amino-5-methylisoxazole (2) 

Evaluation: impossible 

+ N-Acetyl-p-aminobenzenesulfon1l

chloride (1) 

Technological value: a various number of sulfonamides may 
be prepared by this type of reaction. 
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Ci 

SULFA~;E THOXAZOLE 

0 

1 2 

r 

Na OH 
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3.4.2.21. TRIMETHOPRIM (C3) 

Process offered: 

c offered 

CL 0 

I 0 

s offered 

v 0 

All offers without process description. 

Standard Synthesis: according to the reaction scheme from 3,4, 
~-TrimP.thoxybenzaldehyde (l) 

Proposed Starting Material: 3,4,5-Trimethoxybenzaldehyde (1) 
and 6-Methoxypropionitrile (2) 

Evaluation: no comment 

Technological value: modern types of unit processes 
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C3 

5 
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3.4.3. COMMENTS ON COMPANY OFFERS 

3.4.3.l. Cipla 

The 9 technologies for which starting materials were given 

are corresponciing to standard methods. No information 

concerning the rest of technologies could be obtained. 

3.4.3.2. Chemie Linz 

Only 2 technologies were offered: diazepam and propranolol. 

Both technologies correspond to standard processes. 

3.4.3.3. Iprochim 

Although this company was not to be considered for evaluation 

in this report the technologie~ were analysed. Out of 21 

technologies 13 had been offered, all of them corresponding 

to standard processes, with exception of indometacin which 

uses N-methoxyphenyl-2-formyl hydrazine as starting material. 

From the economic view an interesting proposal seems to 

be the recrystallisation of nicotinic acid from feed grade 

procuct. Furthermore Iprochim is the only company which 

gave a detailed offer for chlordiazepoxide. 

3.4.3.4. Sara~~~i and Sarabhai-Cubd 

In principle the offer of Sarabhai supple~er.ted by some 
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of the technologies from the Cuba project would have been 
the most complete offer concerning technologies. However 
on June 21st, 1985 a telex was received indicating that 
technologies for chl ordi az~poxid, di azepam, indometaci n 
and nalidixic acid CCJulci riot be provided for Iran, which 
seems disappointing especially with the technologies for 
chlordiazepoxide and nalidixid acid, which both had been 
rated best in their respective process analysis. 

On the other hand it was indicated that technology for 
metronidazole, sulfamethoxazole and trimethoprim could be 
supplied, further details were however not indicated. The 
technologies· offered were in good relation to standard methods, 
the starting materi a 1 s for 3 of th.: proc.;1Jcts however seems 
to be very basic: 

o-chlorobenzoic acid 
p-chlorobenzoic acid 
phenol 

3.4.3.5. Vegyterv/Chemokomplex 

for 
for 
for 

clotrimazole 
rnebendazole 
oxyphenbutazone 

Two products, pi perascat and trimetozi ne, which were offered 
instead of chlordiazepoxide and mebendazole were not evaluated. 

Out of the remaining 16 technologies ·15 are related to standard 
meth1ds, although for the following compounds only last 
s• ~') technologies and in one case ( nalidixic acid ) only 
recrystallisation of the endproduct are given: 

Clofibrate 
Clotrimazole 

r 
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Indometacin 

Nalidixic acid 

Propranolol 

since some of these last but one step intermediates are 

not available on the international market these products 

should be manufactured from earlier intermediates. 

The synthesis given for oxyphenbutazone from 4-hydroxyhydrazo

benzene seems to be problematic because of very instable 

and sensitive intermediates due to the unprotected hydroxy 

group . All standard processes including a Hungarian patent 

(appendix PlO) use protected hydroxyl groups. 

In a series of cases the technologies offered by Vegyterv/ 

Chemokompl~x and Sarabhai are completely identical. 
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3.5. ECONOMIC EVALUATION OF PRODUCTS 

3.5.1. GENERAL CONSIDERATION 

An economic evaluation of the products can at present only 

be tentative for the following reasons. 

There is until now not very much information concerning 

yield of the reaction steps of the various technologies 

offered. 

Often neither consumption factors of raw materials nor 

of solvents are given. 

The ar:alyses were carried out as follows: 

Prices for raw materials and_ endproducts were required directly 

from the supplyers and the economic input - output ratio was 

evaluated. 
.:.. 

In cases where it seemed economically feasible rather early 

starting mater.ials were chosen considering that besides economic 

aspects mainly know how should be transfered. 

To obtain a more detailed analysi~ all materials and solvents 

shOJld be also considered. 

A detailed analysis of market prices for the raw materials 

and intermediates could not be finished within the short timu 

given for this report. Upon req•Jest such a study coul1 also 

be carried out. 

r 



NOE/IRA/85/01 
- 65 -

3.5.2. MARKET PRICES OF ENO PRODUCTS 

A revised list of world market prices (May/June 1985) of the 

end products was worked out in detail with each price checked 
several times. 

Product t/y Price/ kg 

Chlordiazepoxide Al 1,5 55 USS 
Clofibrate A2 3,0 10 US$ 
Clotrimazole A3 2;0 70 US$ 
Diazepam A4 2,0 32 US$ 
Etharnbutol AS 10,0 40 US$ 
lndomet A6 2,0 32 US$ 
Mebendazole A7 3,0 40 US$ 
Nalidixi c Acid AB 7,0 50 USS 
Nicotinamide A9 15,0 5,7 US$ 
Oxyphenbutazone AlO 10,0 35 US$ 
Paracetamol All 20,0 5 US$ 
Procaine Hydrochlorid Al2 8,0 8 US$ 
Propranolol Al3 2,0 16 USS 

Diphenylhydantoin Bl 4,0 15 USS 
Isoniazid 82 5,0 10 USS 
Lidocaine Hydrochlorid 83 2,0 14 USS 
Niacin 84 15,0 5,5 USS 
Nikethamide 85 1,0 15 USS 

Metronidazole Cl 7,0 20 USS 
Su1famethoxazole C2 10,0 25 USS 
Trimethoprim CJ 13,0 40 USS 
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The prices indicated by CIPLA for 4 of the products in their 
offer seem to be extremely low and should be rechecked. 

Chlordiazepoxide 
Lidocaine.HCl 
Mebendazole 
Oxyphenbutazone 

30.-- US$ 
10.-- US$ 
30.-- US$ 
15.-- US$ 



3.5.3 

3.5.3.l 

3.5.3.2 

- 67 -

ECONOMIC EVALUATION BASED ON INPUT/OUTPUT 

CHLORDIAZEPOXIDE 

Price of Produ~t : US $ 55.- I Kg 
Price of raw material ACB : US$ 11.

Specific consumption: 

Sarabhai 2,0 
literature 2,0 

Factor used: 2,0 
Result : Input 22.- I Output 55.-

Al 

Alternative raw material (not in Offer) CCB US $ 20,50 

CLOFIBRATE 

Price of Product us $ 10.- I Kg 

Price of raw material p-Chlorophenol . 

Specific consumption: 

Iprochim 1,25 

Cipla 1,4 

Sarabhai 1,0 

Factor used : 1,3 

Result : Input 4,30 I Output 10.-

Price of raw material Clofibrinic Acid 
Specific consumption: 

Vegyterv 1,0 

Factor used : 1,0 

Result : 

A2 

us $ 3,30 
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CLOTRIMAZOL A3 

Price of Product: US $ 70.- I KG 
Price of raw material 0-Chlorobenzotrichlorid 

Specific consumption: 

Literature 1,3 

Literature 1,6 

Factor used: 1,6 
Result : Input 4,32 I Output 70.-

(Not considered other raw materials) 

DIAZEPAM 

Price of Product US $ 32.- I KG 

Price of raw material MCB : US $ 20.
Specific consumption: 

Chemie Linz : 1,5 

Sarabhai Cuba: 1,8 

Literature: 1,5 

Factor used: 1,5 
Result: Input 30.- I Output 32.-

Price of raw material CMCB. 

Specific consumption: 

literature l,5 

Factor used: l, 5 

us $ 20.-

Result: Input 30 I Output 32 

us $ 2,70 

v 

I 
I 
I 
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ETHAMBUTOL A5 

Price of Product: US $ 40.- I KG 
?rice of raw material D-2-Aminobutanol: US $ 33.

Specific consumption: 

Iprochim: 2,2 

Literatur: 2,4 

Factor used: 2,3 
Result: Input 75.- I Output 40.-

Price situation still under Evaluation. 

INDOMETHAZIN A6 

Price of Product: US $ 32.- I KG 

Price of raw material p-Anisidin: US $ 3,80 

Specific consumption: 

Sarabhai 1,2 

Factor used: l,2 
Result: Input 4,60 I Output 32.-

No other raw materials calculated. 

Price of raw material N-P-Chlorobenzoyl
N-P-Methoxyphenylhydrazin: US $ 24.-

Specific consumption: 

Literature: 2,0 

Fac:or used: 2,0 
Result: Input 48.- Output 32.-

r 
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MEBENDAZOLE A7 

Price of Product: US $ 40.- I KG 
Price of raw material 3,4 - Diaminobenzophenon: US $ 22,SOIKG 

Specific consumption: 

None given by companies 
Not clear from Cipla 
None from Literature 

Factor used: -

Result: 

NALIDIXIC ACID AS 

Price of Prorluct: US $ 50.- I KG 
Price of raw material 2-Amino-6-Methylpyridine: -

Specific consumption: 

Sarabhai 1,6 

Factor used: -

Result: -

NICOTINAMIDE A9 

Price of Product: US $ 5,70 I KG 
Price of raw material 3-Cyanopyridine US $ 6,25 

Specific consumption: 

Cipla : 1,2 

Sarabhai: 1,38 

Factor used: 1,25 
Result: Input 7,80 I Output 5,70 

Price of raw material Nicotinic Acid Feed Grade: US $ 3,90 
Specific consumptior.: 

Iprochim: 1 ,88 

Factcr used: 1,88 

Result : Input 7,33 I Output 5,7 

Mot offered: Price of Nicotinamide Feed Grade: US 5 4.
Sj:>eciiic consumption : 1,2 
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OXYPHENBUTAZONE A10 

Price of Prodw.:t US $ 35.- I KG 

Price of raw material p-Aminophenol 
Specific consumption: None given 

US $ 4,20 I KG 

Price of raw mate. ial Diethyl-N-Butylmalonate: US$ 7,75/KG 

Specific consumption: None given 

PARACETAMOL All 

Price of Picduct . us $ 5.- I KG . 
Price of raw material p-Aminophenol u~ $ 4,20 

Specific consumption: 

Sarabhai 1,0 

Iprochim l,35 

Factor used: 1,0 

Result: Input .,.., s. - I Output s.-

Including solvents and acetic an hydride. 

PROCAINE 

Price of Product 

Al2 

us $ 8.- I KG 

I KG 

Price of raw material Benzocaine : US $ 10,7 I KG 

Specific consumption: 

Sarabhai : 1,17 

Factor used: 1 , 17 
Result: Input 12.1 Output 8 

i 

r 

I 
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PROPRANOLOL A 13 

Price of Product : US $ 16.-IKG 
Price of raw material«-Naphtol: US $ 7.- I KG 

Specific consumption: 

Cipla 1,10 

Iprochim: 1,45 
Chemie Linz: 0,8 

Factor used: l,O 

Result: Input 7.-

DIPHENYLHYDANTOIN 

Output l 6. -

Bl 

Price of Product : US $ 15.-I KG 
Price of raw material Benzoine : US $ 3.90IKG 

Specific consumption: 

Iprochim 1,14 

Factor used: 1,14 
Result : Input 4,45 Output 15.-

Price of raw material Benzil: -
Specific consumption: Sarabhai 1,17 

Factor used: -
Result: Tnput Output 

Price of raw material Benzaldehyde: US$ 1,60 

Specific consumption: Cipla : 1,73 

ractor used: 1, 75 
Result : Input 2,80 I Output 15.-
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I SONI AZ IO B2 

Price of Product: US $ 10.- I KG 
Price of raw material 4-Cyanopyridin: -

Specific ~onsumption: 

Cipla : 1,11 

Factor used: -
Result : Input - Output 

Price of raw material Isonicotinic Acid US$ 11.- I KG 

Specific consumption: 

Iprochim : 1,35 

Factor used: 1,35 
Result: Input 14,85 Output 10. -

Price of raw mate~ial Isonicotinic Acid Ethylester 

Specific consumption: 

Vegyterv 

Factor used: -
Result: Input 

LIDOCAINE HCl 

Output 

83 

Price of Prliauc.t : u~; ~, 14. - I KG 

Price of raw l\."":i:r.di ~~,6 Xylidin: -

Specific con;umrticn: 

Sar<frhd~ 1, 56 

Factor u!ied: 
Result: Input Output 
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NIACIN B4 

Price of Produkt : US $ 5,50 IKG 
Price of raw material 3-Cyanopyridin US $ 6,25 

Specific consumption: 

Cipla 0.95 

Factor used: 0.95 
Result: Input 5,95 Output 5,50 

Price of raw material Niacin Feed Grade: US $ 3.90IKG 

Specific consumption: 

Iprochim : 1,20 

Factor used: 1,20 

P~"'"ult: Input 4,7 Output 5,5 

Price of raw material B-Picolin 

Specific consumption: 

Vegyterv 

Factor used: 
Result: Input Output 

Price of raw waterial 5-Ethyl-2-Methyl-Pyridin: -

Specific consumption: 

Nobel : 1,8 

Factor used: 1,8 
Result Input Output 
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NIKETrlAMIDE BS 

Price of Product: US$ 15.- I KG 
Price of raw material Nicotinic Acid US$ 3,9 I KG 
Specific ~vnsumption: 

Cipla 0,63 

Sarabhai: 0,9 

Factor used: 0,9 

Result: Input 3,50 Output 15.-

METRONIDAZOLE Cl 

Price of Product : US $ 20.- IKG 
Price of raw material 2-Methyl-5-Nitroimidazol: 
Specific consumption: 

SarabhailCuba: 1,15 

Factor used: 1,15 
Result: Input Output 

No Prices for 2-Methylimidazole. 

SULFAMETHOXAZOLE C2 

Price of Product : US $ 25.- I Kg 
Price of raw material N-Acetyl-p-Amino-BenzP.ne Sulfurylchloride:

+5-Methyl-3-Amino-Isoxazol : US$ 41.-

Specific consumption: 

Literature : 1,33 + 0,6 

Factor used: 1,33 + 0,6 
Rezult : Input - I Output -
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TRIMETHOPRIM C3 

Price of Product : US $ 40.- I Kg 
Price of raw material 3,4,5-Trimethoxybenzaldehyd 

6-Methoxypropionitrile : US$ 1,90 I Kg 

Specific consumption: 

Literature 1,4 + 0,7 

Factor used: l,4 + 0,7 
Result : Input - I Output -

r 
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3.5.4. COMPARATIVE SUMMARY OF THE ECONOMIC EVALUATION 

As stated iri 3.1. process data for evaluation were far from 
complete, new data especially concerning material prices are 
st i l l coming in and have been taken into account until the 

date of typing the report. 

The products were divided into three groups: 

3.5.~.l. PRODUCTS WITH ECONOMICALLY GOOD INPUT/OUTPUT RATIO 

Chlordiazepoxide (Al) 
Clofibrate (A2~ 
Clotrimazol~ (A3) 
Diphenylhydantoin (Bl) 

Indometacin (A6) 

Niazin (~4) 

Nikethamide (85) 

Oxyphenbutazone (AlO) 
Propranolcl (A13) 

from ACB 
from p-chlorophenol 
from o-chlorobenzotrichloride 
from benzaldehyde 
from p-anisidine 
from feed grade 
from nicotinic acid 
from p-aminophenol 
from naphthol 

3.5.4.2. PRODUCTS WITH ECONOMICALLY POOR INPUT/OUTPUT RATIO 

Diazepam (A4) 
Paracetamol (All) 

f rorn MCB 
f~~m p-aminophenol 

3.5.4.3. PRODUCTS WITH UNCERTAIN O?. ?; ~!ER UNECONOMIC !N?!J. / ,1!TPUT RATIO -·----- -··----- -- - ·--- ------

fr~m D-2-aminobutanol 

~ 

I 
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Mebendazole (Al} 
Nalidixic Acid (AB) 

Nicotinamide (A9) 
Procaine.HCl (Al2) 
Isoniazid (82} 

Lidoca~ne.HCl (83) 

Metronidazole (Cl) 
Sulfumethoxazole (C2) 

Trimethoprim (C3) 

from 3,4-diaminobenzophenone 
from 2-amino-6-methylpyridine 
from 3-cyanopyridine 
from benzocaine 
from isonicotfoic acid 
from 2,6-xylidine 
from methylimidazole 
from N-acetyl-p-aminobenzenesulfo
ny lch l ori de 
from 3,4,5-trimethoxybenzaldehyde 
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3.6. UNIT PROCESSES FORESEEN IN THE OFFERED TECHNOLOGIES 

3.6.l. GENERAL CONSIDERATIONS AND RESULTS 

All reactions steps which are discussed in the report were analysed 

with respect of the type of organic reaction applied. Reactions 

of s i mi l ar type were 1 i sted together. Reaction steps mention eel 

in each of the offers as well as reaction steps of the "optinun11 

techno·1ogy were marked in that list to check the versatility 

.of reactions applied (appendix ). The rather great versatility 
of tne unit processes can be seen from the 1 i st given for 
11optimum" combination ·of technology. It can be stated that 

most types of organic reaction are represented. Among the most 

important general types of organic reaction e. g. catalytic hydro

genation and reactions with organometallic cor.ipounds are missing 
in the offers. 
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3.6.2. 

REACTIONS .QF THE "OPTIMUM" co~~B !NATION OF TECHNOLGG IES 

l. Aromatic Reactions 

Friedel-Crafts acylation 
Friedel-Crafts alkylation A3 
Nitration Cl 
Nucleophilic aromatic substitution 
Diazotization A6 

2. Carbonyl Reactions 

Oxime formation Al 
Schiff base for~ation A6 
Enamine forr.tation AS 
Knoe·1en:ge 1 condensation C3 
Str;:~:r sy~thesis 

Benz~in ccr.densation Bl 

3. R:r.; C1's~re Reactions 

Via ~ster formation 
v·i a amide formation A4 
Via hydrazide formation AlO 
Vi~ S:hiff base formation A4 A7 
Fischer indole synthesis A6 
Via electrophilic aromatic substitution AS 
Amin al type Al 
Via cor.densation Bl 

4. A.-:iine ~eactions 

sr.-ty~~ amine formation Al A3 fl.1 :; 83 
Amir.e formation by epoxide ring opening A 13 

N-A 1k:1 at ion AS f..'3 Ci 

- r:-:..:yi '!tion '1.11 33 
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N-Tosylatic:'l 
N-Detosylation 
N-Oeformyl at ion 

5. Carboxyl Reactions 

Ester formation 
Ester hydrolysis 
Direct amide formation 

Amide formation via acid chloride 
Amide hydrolysis 
Pinner reaction 
Acid.chloride formation 
Hydrazide formation 
Nitrile hydrolysts 

6. Sulfo~a~ide· formation 

7. Ether formation 

O-A1kylation 
Clofibric acid synthesis 

8. Oxidation 

9. Reduction 

10. Rearrangements 

11. Radical Chlorination 

12. Misce11a~eous 

Cor.cc" ::;,:.t ion 

Hydros~10lysis (Debenzylaticnl 
~cdit1c~ (Michael type) 

A2 A12 
AS 

BS 

C2 

85 

C2 

Al3 

A2 

A 1 61 

A6 AlO 

A 1 Bl 

A3 

Al J 

A10 

C3 
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3.7. PROPOSAL FOR "OPTIMUM" CHOICE OF TECHNOLOGY 

As a resu 1 t of the who 1 e analysis of the technologies given 

under 3.1. - 3.6. a 1 i st of "optimum" choice of technologies 

was set up in which a classification was made of all products 

considering all the aspects mentioned before. 

3.7.l. CRITERIA FOR SETIING UP THE LIST OF "OPTIMUM" TECHNOLOGIES 

From the table enclosed the results of application of the 

following criteria can be seen: 

1. The percentage of value of endproduct was calculated and 

divided through the percentage of tons produced to give 

a figure on economic relevance. 

2. Technological aspects were evaluated for each product 

resulting in positive marks for interesting technologies. 

3. Evaluation of yields 

4. Availability of starting materials 

5. Evaluation of prices of starting materials 

Ccncernirig 3.4. and 5. additional i'1formation coming in could 

produce an i:>ven more precise res·_;'. t. 



:;'!: 
0 
rt1 ....... ...... 

us $ lCXXf.lJS $ 3) 4) 5) 6) 7) 8) ~ 

. !·oduct Ton/Y Pr1cell<G Total t of % of total % Value/ ec~ Prod . Evaluation 
):> 
--. 

Value total prod.Vol~ % Tons factor fector 
u.J 
ui 

value 
....... 
c:J 

l - Ctt.OODIAZEPOXI OC Al 1,5 55.- 82,5 2,7 1,1 2,5 2 5 2 

?. CLCFIBRATE f.2. 3 10.- ]),- 1,0 2, 1 0,5 2 5 13 

3 CLOlRit'AZCl 1\3 2 70.- . 140.- 4,6 1,4 3,3 1 5 

II 

·l DIAZEP.AM A4 2 32.- 64.- 2, 1 1,4 1,5 4 3 7 

DIP!-ENYL,'YlWITOIN Bl 4 15.- 60.- 2,0 2,8 0,7 2 1 14 

EltW-BUTCl A5 10 40.- 400.- 13,2 7,0 1,9 5 ? 4 18 

H dXH·:Ul£rn f\6 2 32.- 64.- 2, l 1,4 1,5 2 5 8 l) Price on inteYT1ation1l 

8 ISCJUAZID B2 5 10.- 50.- 1,"/ 3,5 0,5 5 3 16 Milrket CXl 

3) % of 3.027 .500 US $ 
w 

9 Licrr.Alt£ 1-[1 B3 2 14.- 28.- 0,9 1,4 0,6 ? 4 15 

10 runmzcu: A7 3 40.- 120.- 4,0 2, 1 l,9 3? ? 5 4) % of 142,5 tons 

11 f'W.IDIXIC PCID N3 7 50.- 350.- 11,6 4,9 2,4 ? 2 3, 5) Relation produced 

~2 NIACIN B4 15 5,50 82,50 2,8 10,5 0,3 4 3 19 
margins and 
C11DJnts 

~ _-} iHi<fm"Nlll: BS 1 15.- 15.- 0,5 0,7 0,7 2 4 11 6) Foctor for n~rgin 

tlICOT!:L~·HOC /',9 15 5,70 85,50 2,8 10,5 0,3 4 2 20 1 =very eccncrni c 
5=not econcmic 

15 oXYPKN3UTAZCH: A10 10 35.- 350.- 11,6 7,0 1,7 4? 3 6 7) Factor for 

16 PARf£ETfMl. All 20 5.- 100.- 3,3 14,0 0,2 4 2 21 l=lc.w level of 

17 Pm:Alt£ Al2 8 8.- 64.- . 2, l 5,6 0,4 5 ? 2 17 5,.,high lc:vel of 
unit processc.:~ 

I, PlmW(l.Cl. All 2 16.- 32.- 1,1 1,4 0,8 2 3 .12 

•v 
8) Rank of the 

-

10 
t':: !·l:lROO!ooa..E Cl 7 20.- 140.- 4,6 4,9 0,9 ? 3 optinun unit 

. l • lJ.J-';IH: n uXA.-ffE C2 10 25.- ?.50.- 8,3 7,0 1,2 ? 3 9 processes 

:.:: 1 11mtJlUJ[{lM C3 13 40.- 520.- 17,2 9, 1 l,9 ? 3 4 

------
142,5 3.027,5( l!Jl.- 100.-

--
-- ---·· ----~~-



NOE/ IRA/85/01 - 84 -

3.7 .2. LIST OF "OPTIMUM" CHOICE OF TECHNOLOGY 

1. Clotrimazole A3 . 
2. Chlordiazepoxid Al 

3. Nalidixic Acid AB 

4. Trimethoprim C3 

5. Mebendazole A7 

6. Oxyphenbutazone AlO 

7. Diazepam A4 

8. Indometacin A6 

9. Sulfamethoxazole C2 

10. Metronidazo1e Cl 

11. Nikethamide BS 

12. Propr ano lo 1 Al3 

13. Clofibrate A2 

14. Diphenylhydantoin Bl 

15. Li docai ne .HCl 83 

16. lsoniazid 82 

17. Procain.HCl Al2 

18. Ethambutol AS 

19. Niazin 84 

20. Nicotinamide A9 

2l. Paracetamol All 
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3.7.3. RECOMMENDATIONS 

l. Paracetamol is a low price product on the international 

market. A proposed production level of 20 tons would occupy 

a c0nsiderable part of the plant capacity without having 

significant value as far as the technological aspects are 

conc2rned. Even· a production level of 20 tons would not 

satisfy a significant percentage of Iranian annual conswnption 

which is 280 tons. Single line production might be envisaged. 

2. Niazin ~nd Nicotinamide are both used as a vitamin for 

exactly the same indicaticn ( Nicotinic acid is taken up 

into the enzyme systems only after amidation, the vasomotoric 

effect is a minor indication. ) 

It seems recorrunendable only to recrystallize those compounds 

starting from feed grade quality ( about US$ 4,0 - 4,2 I kg ) 

3. Ethambutol: Hitherto a source of supply for D-2-aminobutanol 

at reasonable prices has not yet been located. Unless in 

case of manufacture in very good yields ~roduction does 

not seem promising. 

4. Procaine Hydrochloride is also a low price product with 

rather expensive starting materials. 

Since al so the technological value of these 5 compounds does 

not seem to be very high, it is recommended not to tak~ into 

consider<!tion their manufacture in the propo~ed proc1Jction 

level. Instead a semi-pilot pi ant level of synth~:is should 

be envic;1~P.d for above mentioned compounds to Jc·1~1:Jn know 

how fo~ their production in the own plant. 
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4. EQUIPMENT 

Equipment is a decisive factor of the project not only for reason 

of cost but al so with respect of aPpropri ateness, capacity and 

quality. 

4.1. TYPES OF EQUIPMENT - SURVEY 

Si nee some offers were rather vague concerning types of equipment 

to be used in the project, the requirements of the multi purpose 

pl ant concerning equipment were analysed independently. Equipment 

was divided into the following 12 group~~ 

Reactors 

Condensers a~d other parts connected 

High vacuum distillation unit 

Extraction 

Pumps 

Centrifuges 

Filters 

Dryers 

Balances 

Tanks 

Environmental protection 

Utilities 

to reactors 

El 

E2 

E3 

E4 

ES 

E6 

E7 

E8 

E9 

ElO 

Ell 

El2 

r 
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Fo!'" each group a choice was made among the different types on 

the market. Since the choice of equipment '\.J a cert.::in deg!'"ee 

also depends on subjective experience series of appendices 

was prepared in which the criteria for reccrrmendations 

are explained. Since it was the wish of Iran representatives 

to receive equipment from the Western European market c:1 so infor

mation concerning equipment needed specifically for the project 

was requested directly from equipment manufacturers. 

Since it may be expected that Indian and Hungarian compar.1es 

will use equipment from their country, especially reactors, 

standard pr~ces for ~eactors of IndiaG and Hungarian origin 

on the \-Jest.~rn European market \>Jere assessed and used as basis 

in co5t analysis when required. 

The a;:>pendices cited above do not appear in part 3 of the final 

report (appendices) but are contained in part 2 (2nd report) . 

.! 
t 
I 
I 
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4.2. UNIT OPERATIONS 

An analysis of the equipment needed for the intended production 

reveals that most of the unit operations required for prodvction 

of pharmaceuti ca 1 chemicals can be done witr proposed equipment 

such as heating, cooling, stirring, distillation in vacuo, centri

fugation, filtration, extraction, recrystallisation and drying. To 

have an almost optimum choice of unit operations avialable only 

high-pressure autoc 1 ave, units for 1 ow-temperature reactions 

and rectification columns are missing. Establi::~.ing these units 

in the standard scale of multi-purpose plant is very expensive. 

None the 1 ess it is proposed to supply this equipment in a sma 11 

seal e. To ensure that the opportunity to use these unit operations 

in research and development is given. This refers especially 

thE autoclave, since the analysis of the technologies to be 

established, in several cases revealed that in the process of 

deve 1 opment use of catalytic pressure hydrogen at ion r.:i ght result 
ir. improved technologies. 
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4.3. TRANSLATION TO THE INDUSTRIAL SCALE 

4.3.l. BACK INTEGRATION OF TECHNOLOGY 

As mentioned before some of the technologies offered start 
fror.t basic raw materials, some from early intermediates, some 
from later intermediates and there are even technologies offered 

which are only recrystallisation of the endproduct. 

Success in transfer of technology is closely connected to 
the capability of back integrating production processes, this 
means that as a result of research and development synthesis 

can be carried out starting from earlier stages. 

Considering that translating to industrial scale from semi
industrial scale requires that the scaling-up gap of this 
transfer is not too wide, back integration also means that 
sufficient production capacity is available, to produce the 
first step in a sea 1 e which ensures that the back integrated 
synthetic process is not carried out in a scale which is too 

small for translation to industrial scale. 

For this reason it seems advis~ble to have reactors of sufficient 
capacity to ensure that future developments in the plant will 

ena~le back-integration of technology. 

r 
I 
! 
i 

' I I 
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4. 3. 2. SCALING-UP IN A MULTI-PURPOSE PLAilT 

The main aim of transfer of know-how in a chemica1 pilot scale 

pl ant is connected with the knowledge of carrying out chemical 

reactions in increasing scale and learning how to cope with 

with the prob;ems arising in this scale up. This is much more 

important than the know how of carrying out different chemical 

reactions in principle, because this know how is present at 

least in laboratory scale in universities practicJlly all over 

the world. Transfer of know how of scaling up has to consider 

al so aspects of economic production for one simple reason: ever 

; f investment cost for equipment is neg Jected sea 1 i ng up soon 

arr ; ves at production 1eve1 s where each batch of react ion wi 11 

cause very high costs of input of chemicals. This renders the 

a;>proach of the present project very promising to consider 

also questions of economic production of pharmaceuticals. 

The production capacities given in the ::erms of references and 

also ·the opportunity to back-integrate technology according to 
the analysis carried out can only be achieved in a reasonable 

manner if an upper .level of reactor capacity of 3000 1 is esta

blished in the plant. Since it is impossible to scale a reaction 

up to that scale from laboratory scale in one step, it is proposed 

to establish a scale of production levels, which furthermore 

would be of a vP.ry great help for research and development and 

also for trouble shooting. The level proposed for this sCJling 

up are 10 liters (research and trouble shooting~, 100 liters 

(develop~ent and production ~n glass equip~ent), 500 liters 

(semi pilot scale for development and productic·~) and 1500 

30'JO liters (last step of scaling up and pro::!•.ic.:'.or.}. ;::1:..:ipr:ient 

for c2cl1 of th~ steps of the sc.:!1=.: shoJld ens:..: .. e -'.!~ • ~~~rations 

from reac~in9 to drying can be C.!r:-'.~d 0ut in th.; : ::--:;es~. scale. 
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Trouble shooting which is necessa:y in regular production should 

be carried out in the low scales in close cooperation with the 

analytical laboratory. The 100 liter scale would provide an 

oppo;--tunity to establish equipment for new unit operations, 

such as catalytic hydrogenation, low temperature reactions or 

rectification, at reasonable cost so that the scope of oppor

tunities to carry out own research and development is cosider

able widened. 
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4.4. TECHNICAL ANALYSIS OF PROPOSED EQUIPMENT 

4.4.1. E'~UIPMENT ACCORDING TO TERMS OF REFERENCES 

Since neither terms of references nor offers referring ~o 

equipment according to the terms indicate detailed specifications 

this analysis cannot be regarded as sufficently detailed. 

Concerning the.ques_tio~ of layout the fol lowing can be stated: 

The proposed condensor surf ace of 4 m2 for a l 000 1 reactor 

is tea sma 11 , 6 m2 would be appropriate. A 1 so 3 m
2 

for 600 l 

and l, 5 m2 for 200 l are too sma 11. With respect that vacuum 

distillation shall be carried out in the latter a conaenser 

surface of 3-4 m2 would be appropriate. The capacity of the 

steam generator which is 500 kg/h is by far too sma 11 if the 

reactors in equipment are operated at once. A minimum capaci t:y 

of 2500 - 3500 kg/h seems adVi sable to secure the supply of 

steam. 
Concerning questions of material the following cari be stated: 

The use of enamelled reactors indicates that prott:ct"ion from 

acid corrosion is required. With respect of this fact it does 

not seem reasonable that thi>re are only st;iinless steel centri

fuges. One of the three centrifuges ought to be ha 1 ar coated 

and corrosion protected. 

The use of rubber 1 i ned reactors does not seem appronri ate, 

because on heating and coo 1 i ng the rubber 1 i ni ng acts as 

insulator. It protects from corrosion by acids or bases, is 

however net suited fo .. organic sol•;ents. Therefore it 111ould 

be advisable to use ;:heaper plastic tanks :nadr of t-!DPE or 

PP. 
The same comments a5 ,cbove al so refer to rubber 1 ined p!.imps. 

The use of cor:2s 1,.Jding plastic l'·_;·ps r..:an be recQrnen1~c 

also because tr.ey a~e ~ore versatile. 
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A 1 so for storage of methano 1 , ethanol , mineral oil , su 1 furic 

acid and bases plastic tanks can be used whkh are cheaper 

than steel tanks. 
rinal ly Sparkler is a company name and not a filter type, 

so that this ;,mit could not be analysed. 
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4.4.2. EXTENDED EQUIPMENT ACCORDING TO VEGYTER~ ALTERNAT!VE B 

A11ong the 4 offers the extended \'egyterv alternati !e B is 

the only detailed proposal of equipment. A list of f:quipment 

given in the appendix was a great help in evahation. Th~ layout 

of combinations of equipment units is well coordinated. ThE: 

following recorrmendations which result from our analysis refer 

mainly to the fact that the choice of equipment in a muiti

purpose plant has to ensure maximum versa~ility as the processes 

to be c~rried out in future cannot be foreseen completely. 

As far ;15 the qJeStioo of the n-at.erial is c:cn:emed it Cal be said that in the case 

of sever a 1 of the ename 11 ed stee 1 reactors different materials 

were used for reactors and condensers. The use of graphite 

in combination with glasslining would be useful. if there 

are specific advantages. such as 1 ess requirement of space. 

f:--or.i the data provided this can however not be judged. The 

ccrr.b~nation of enamelled steel with stainless steel (as given 

in G115. Gl19, Gl22, G201, G221. G226 and G224) however seems 

to be useless, with regard of a multi-purpose plant, because 

this results in the condensers, which may be exposed to acid 

or :-ialogen corrosion, becoming the weakest point of the unit. 

in several other cases (GlOl, G210 and G249) this was taken 

into account. 

A si~ilar case of insufficient material combination occurs 

with the centrifuges 5108, with 1 h:.tlar and rubb-=r coated 

receiver ':an~. ~·/henever orga.,ic S0
1 '1ents are to b.,:; ir"i~lve-: 

in cent~ifuga~jJn the capacity of the halar rec~ive• tank 

...:ould b-:? ti;e I i.::~tiny factor· of tr.~ ,.,f·,0le unit. 
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The use of PP and Teflon respectively as material fer pumps 

is appropriate. 

To enhance versatility of use of the tanks Vl03 and V220 GF 

polyester should be replaced by PP. 

In case of the tanks 3, 4, 5, 8, 9, 12, 13 and 26 instead 

of steel PP should be used, in case given with an outside 

lining in GF polyester. 

As far as questions of capacity of layout are concerned the 

filter area of 2 m2 given for filterpresses S248 is too small. 

Large quantities of filtercake are to be expected in production 

so that very thick filterframes would he required. 

The c~pacity of the steam generator which is 4t/h is to small . 

6 - 7 t/h wou 1 d be more appropri ate preferable operated in 

2 units to secure operation of at least a part of the production 

in case of shut-down. 

Enamelled steel pressure filters 5121, S206, 5225 and S263 

refer to the Lampert type filter which is bui 1t in sever a 1 

modifications with filter areas of 0,5 m2
• The proposed extensive 

use of this type of filter does not seem appropriate. The 

use of bag filters, which are much easier to handle, is certainly 

in many cases a better alternative. 

Finally it can be stated that the equipment list is \•1or~-:ed 

out carefully, on1y in few cases assessment could not b~ rn~de 

due to lack of specification. 
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4.5 .. PRICES FOR EQUIPMENT AS GIVEN BY COMPANIES 

4.5.1. EQUIPMENT ACCORDING TO THE TERMS OF REFERENCE 

CIPLA 

RE Tl'HKAINEN 

VEGYTERV/CHEMOKOMPLEX 

Equipment materials 
Spare parts 
Packing 
Tram;porti ng 

I. 500. 000 US$ TOTAL PRICE 

2.380.000 USS TOTAL PRICE 

1.737.200 US$ 

34.700 US$ 
52.100 US$ 

135.000 US$ 

1.959.000 US$ IOTAL PRICE 

' ., 
1 

I 
' 
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4.5.2. OTHER PROPOSALS FOR EQUIPMENT 

REINIKAINEN 1.615.000 US$ Reduced equipment 
for 12 products 

VEGYTERV/CHEMOKOMPLEX: Extended equipment 

Equipment materials 
Spare parts 
Packing 
Transporting 

2.520.400 US$ 
50.500 US$ 
75.700 US$ 

176.600 US$ 

2.8l3.200 US$ TOTAL PRICE 
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4.6. ANALYSIS OF PROPOSED EQUIPMENT FROM VIEWP_iHNT OF COST 

The calculation of pro~osed equipment is based on Western European 

with pri ct:s ex works. Costs of piping are not included. Si nee 

the specifications given were in many cases not sufficiently 

exact, a special reserve A was calculated for that reason. Some 

units of equipment for which specifications were e11tirely or 

almost entirely ·missing had to be estimated (reserve B), the 

percentage for this differing very much b~cause of the 1 ack 

of specifications in the terms of reference equipment. A reserve 

for spare parts was also foreseen. 

Terms of reference 

equipment 

878.200 US$ 

118.000 US$ 

125.000 US$ 

300.000 US$ 

45.000 US$ 

l.466.200 USS 

Equipment 

Labora"tory 

equipment 

Reserve A 

Reserve B 

Extended equipment 

Vegyterv 

2.472.740 US$ 

110.000 US$ 

125.0CO US$ 

200.000 US$ 

Spare Parts 60.000 US$ 

2.967.7~J 'J3$ 
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As an alternative for both offers a cheaper version was worked 

out in which Western European equipment i,;a s combined with Eastern 

European reactors ( stand:ird prices i !l Western Europe, ex work) 

and al so change in material ( p 1 asti c instead of stee 1 ) was made 

were appropriate. In some cases al so cheapP.r vPrsi ans of Western 

European equipment were selected. 

Terms of reference 

equipment 

827.300 US$ 

118.0GO USS 

100.000 US$ 

300.000 US$ 

45.000 US$ 

1.390.300 US$ 

Equipment 

Laboratory 

equipment 

Reserve A 

Reserve B 

Spare parts 

Extended equipment 

Vegyterv 

1.968.540 USS 

110.000 USS 

100.C' USS 

200.000 US$ 

50.000 USS 

2.428.540 US$ 

Al though a comparison to the prices of the offers cannot be 

made without considering some more factors (e.g. packing, transport 

and piping), it can be seen that for term of rderence equi pmer.t 

c'.:lrnplete supply from th~ Western European md?"'.<et 1,o1ould not pose 

any price problem. As far as the extended •1ersion of Vegyter•1/ 

Chemokomplex is concerned the reduced C(Jc;t: ·1?rsion would gi·1~ 

considerable.: savings C':::!pared to C0!'1pl2~~ :c:·lpply from '.iester~ 

European sources. 
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4. 7. LIST OF "OPTIMUM" EQUIPMENT INCLUDING ESTIMATE OF COST 

As stated al ready under point 2. 1 . a list of equipment including 

standard prices to assure production of the compounds of the 

"optimum" list of technology was set up independently from the 

offers to establish a framework for quick evaluation. On the 

other hand it could thus be followed the wish of the Iranian 

delegation to assess the feasibility of using equipment from 

Western European sources. 

The equipment indicated was selected to secure production of 

the 18 drugs of the terms of reference in the production levels 

proposed there. For Metronidazole and Trimethoprim, 7 and 13 

to~s/year were chosen which correspond to half of the annual 

co~su~ption in Iran, for Sulfamethoxazole a production level 

of 10 tons/year was envisaged. A 11 prices are standard prices 

ex works requested directly from reputated manufacturors in 

~estern Europe. 
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4.7.l. REACTORS 

4 3000 l enamelled sto2el 

6 3000 1 stainless steel 

2 1600 1 enamelled steel 

5 1600 1 stainless steel 

l 1250 l enamelled steel 

l 500 l enamelled steel 

Standard Price: 346.800 US$ 

4.7.2. CENTRIFUGES 

2 1250 l 

5 1250 l 

halar coated 
stainles:; steel 

Standard Price: 433.000 US$ 

1 of them oil heated 
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4. 7. 3. DRYERS 

2 paddle dryers, discothenn (continuous, discontinuOU$) 

5 tray dryers, each 30 trays 

1 vacuum tray dryer, 30 trays 

1 fluid bed dryer 

Standard Price: 41~ 100 US$ 

4.7.4. F:LT~RS 

3 

3 

filter presses 

bag filter 

Standard Price: 67.000 US$ 

7 m2
, 10 m2

, 13 m2
, PVDF, heated 

each 1 m2
, in pairs 



NOE/ IRA/85/01 
- 103 -

4.7.5. PUMPS 

6 excentric worm pumps PVDF/SS lO m3 /h 6 bar 

2 excentric worm pumps Teflon lO m3 /h 6 bar 

18 centrifugal pumps pp 10 m3 /h 1 bar 

4 centrifugal pumps teflon 10 m3 /h 1 bar 

12 double diaphragm pumps Teflon 10 m3 /h 0,5 bar 
; 

15 centrifugal pumps SS 10 m3 /h 1 bar i 

2 water ring pumps 60 m3 /h 

4 water ring pumps 100 m3 /h 

1 water ring pump JO m3 /h 

1 rotary gear pump 50 m3 /h 0,01 mbar 

2 steam jet pumps 0,2 - 0,5 bar 

Star.card Price: 149.700 US$ 

4.7.6. CONDENSERS 

1 4 m2 glass 

l 6 m2 glass 

2 8 m2 glass 

3 8 m2 SS 

4 12 m2 glass 

4 12 m2 SS 

Standard Price: 81. 20'} US) 
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4.7.7. TAl'll(S 

Corresponding to version Vegyterv 8. 

Standard Price: 131.000 US$ 

4.7.8. VESSELS AND RECEIVERS 

5 3000 l PE 

3 2000 l PE 

3 1500 l PE 

4 600 1 Halar 

14 600 1 SS 

7 25a 1 pp vacuum buffe';"" 

6 500 1 enamelled steel 

6 500 l SS 

5 300 1 SS 

3 300 l glass 

2 200 1 glass 

2 100 1 glass 

3 3000 l SS 

2 1500 1 SS 

Standdrd Price: 192.050 USS 
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4.7.9. BALANCES 

6 300/600 kg ex electr., ~iS 

3 300/600 kg electr. SS 

2 150 kg electr. 

2 50 kg electr. 
' 
I 

I 
Standard Price: 46.600 US$ ' 

4.7.10. LABORATORY EQUIPMENT 

Corresponding to version Vegyterv B. 

Standard Price: 110.000 US$ 
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4.7.11. UTILITIES 

Corresponding to version Vegyterv 8. 

But: point l: 5000 kg/h 12 bar 

Standard Price: 262.600 US$ 

4.7.12. MISCELLANEOUS 

2 scrubbers (20.000 m3 /h} 

1 mill including separator 
1 compressor (250 m3 /h, 8 bar) 
l high vacuum distillation 

Star.dard Price: 134.300 US$ 
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4.7.13. SUMMARY 

l. Reactors 346.800 US$ 

2. Centrifuges 488.000 US$ 

3. Dryers 414.000 US$ 

4. Filters 67.000 US$ 

5. Pumps 149.700 US$ 

6. Condensers 81.200 US$ 
r 

7. Tanks 131.000 US$ l 
8. Vessels and I 

Receivers 192.050 US$ 

9. Balances 46.600 US$ 

10. Laboratory 
equipment 110.000 US$ 

11. Utilities 262.600 US$ 

12. Miscellaneous 134.300 US$ 

Total 2.423.250 US$ 

Reserve for unforseen 
units 150.000 US$ 

Reserve for spare parts 60.00G US$ 

Standard Price for 2.633.250 US$ 

"optimum" equipment 
from Western European 

market 
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A compari si on shows that thP price of 2. 633. 250 US$ for "op

ti:-.um" equipment is lower tho.ii ttie price of 2.967.740 us~ 

for Vegyterv equipment B. Both figures are based on western 

European equipment standard prices. The lower total price 

in spite of hi~1her product~on capacity is due to differences in 

the 1 ay JUt of both p 1 ants. The 1 i st of "op ti mum" equipment 

given in this chapter revea 1 s the differences in the choice 

of equipment which are considered to be reasonable improve

ments and should be discussed in detu.il before making final 

decision. 

Finally it may be stated that of course also for the "optimum" 

1 i st of equipment a cheaper version cou 1 d be set up by using 

reactors of Hungarian origin whereever feas i b 1 e without 1 oss 

of efficiency and versatility. 
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4.8. SPARE r~RTS 

It was the wish of the Iranian delegation to have spare parts 

for 2 years inchlded in the equipment. Since terms of guarantee 

granted by ~quipment suppliers will as a rule not be a 2 years 

overall guarantee this question has to be considered more in 

detail. With this respect it se~ms necessary to distinguish 

between parts which underlie nm·mal wear and tear within 2 years, 

such as seals, gaskets, bearings etc., and parts which from 

the standpoint of statistic5 might brea~ within a two year .period. 

It will pose no problem to foresee - two years reserve for the 

parts which underlie normal wear and tear. It is however difficult 

to solve the prcblem of spare p;:irts for the latter group. One 

opportunity which is the more economical from the point of invest-

ment is to keep reserve funds for procurement of broken parts. 

The disadvantage of this simple approach is the danger of prolonged 

shut-downs. Especially in the case of equipment in developing 

countries therefore the better approach seems to be to make 

a carefu 1 analysis of the parts . which might break by statistic 

chance and to make a choice of items to be kept in reserve in 

the plant. This means e.g.: If glass equipment used in production 

(e.g. condensers) one unit of each size should be kept in 

reserve because glass repair may take some time if repair is 

complicated. As far as units of equipment are concerned which 

are subjected to corrosion, a choice of parts which are in direct 

contact with the medium should be kept in stock. 

•' 
' 
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4.9. WORKSHOP 

It is obvious that a unit of the size of the proposed p 1 ant 

requires considerable skilled work and workshop. The question 

of equipping this workshop is closely related to the infrastructure 

at the site. Ski 11 ed work required is very broad from: meta 1 , 

glass and plastic works, as well as simple masonry, qualified 

knowledge in electro:echnics and basic knowledg? in electronics. 

Wht. leven such a skill is not pre;;ented in the existing infra-

structure it has to be taken into the activities rJf the workshop 

to secure qui ck repair. As far as trai ni rig of worksh'Jp staff 

is concerned, broad and specialized skills are required. It 

seer.is advisable not to have specialists for each single field, 

but ~ather to provide a specific trainin~ for the staff ~oncerning 

techn~qv~s required in the plant. 

As f 2."' as equipment cf the workshop is concerned it can be seen 

from all uffers that t!ti s question has hitherto been rather 

neglected. To secure efficiency it may even be necessary to 

provide a lot of equi~Jment such as turning lathe, welding 

machines (also using protective gas for welding of stainless 

steel), welding eq .. ripment for plastics, boring and milling machines 

etc. . Therefore it seems advi sab 1 e to study this subject more 

in detail before making final investment decisions, and to set 

up a workshor equipment according to the actual requirements. 
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4. 10. ANALYTICAL LABORATORY F.QUIPMENT 

It was regarded as beyond the scope of the present rE:,Jort to 

make a deta;led assessment of the list of analytical equipment. 

It is however pointed out that it would be advisable to check 

on the one hand the ana lyti ca 1 procedures given in the referenc~ 

pharmacopoeas product by product and to mt:kP on the other hand 

an assessment which unii:s of equipment are needed in addition 

to secure efficient research and deve 1 op1.1ent acti vi ti es. 
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5. TECHNOLOGY VERSUS EQUIPME!IT ASSESSMENT 

In chapter 3. evaluation of technology was discussed, in chapter 

4. an assessment of equipment is presented.In this chapter an attempt 

is made to rel ate offered technology and offered equipment _ _ 

in such a way that reasonable production can be carried out taking 

into account the capacities which are required. 

The importance of sufficient capacity was pointed out at the 

May meeting at UNIDO headquarters and the wish to have 20 - 30% 

reserve capacity was given. 

5.1. METhOD OF EVALUATION 

1. ihe reaction volume ( included volume for work-up ) was 

estimated for each production step of each product. 

2. A total annual production volume was calculated from that. 

3. The total capacity of all reactors was determined 90% of which 

was regarded as working volume. 

4. Dividing 2. through 3. gives the number of rear:, ~cupancy. 

5. A number of 260 working days per year was taken as the basis. 

6. Accord~ng to practical experienc~ only 30% of the working 

days/year is realistic for reactor r:ccupance. 

This method of evaluation hiVi b-''":n already ri~:;l:~c! for the 

choice of optimum equipment in 4. I.: In that case assessment 

r 
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of the total reaction volume for all 21 products had given 

2400 m
3 
/year. Adding 30% reserve capacity gave 3200 m3 /year. 

The number of reactor occupancy is 78 ( 260 days x O. 3 ) • 

This gave a reactor working volume of 40 m3 so that a total 

reactor capacity of 43 m3 was regarded to be suited 

provided the selection of reactor size and number is appropriate 

Following this method of evaluation both alternatives of 

equipment which had been offered in the project were analysed. 
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5.2. PROPOSAL FOR PRODUCTION IN EQUIPMENT Or TERMS OF REFERENCE 

The reactor working volume of this equipment is about 9m2
• 

Considering a reactor· occupancy number of 78 an annual reaction 

vo 1 ume of 700 m3 results, which by far wi 11 not be sufficient 

to reach the capacities proposed for the products in the terms 

of reference if suitable technologies are applied. 

To secure reasonab 1 e production it seems ad vi sab 1 e 

the findings given in 3.7.3. by eliminating Ethambutol, 

Procain Hydrochloride, Niazin and Nicotinamide from the 

prograr.me for reasons of capacity and economy. Also the 

to take up into the production programme Metronidazole, 

oxazole and Trimethoprim could only be followed on 

limited production scale. 

to follow 

Paracetamol 

production 

suggestion 

Sulfameth-

a rather 

r 
i 
I 
I 
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5.3. PROPOSAL FOR PRODUCTION IN EXTENDED VEGYTERV EQUIPMENT B 

Analysis of production of all 18 drugs which were indicated 

by Vegyterv according to the proposed technologies an· annual 

reaction volume of about 1500 ml I year was calculated. 

On the other hand the working volume of the reactors is about 

35 m2
• From this and the reactor occupancy number of 78 results 

an annual reaction volume of about 2700 ml I year, so that it 

can be stated that the capacity of equipment is suited for the 

requirements of production easily. 

Considering that many of the VEGYTERV technologies such as Clofi

brate, Clotrimazole, Indometacin, Nalidixic Acid, Oxyphenbutazone 

and Propranolol are last step reactions. The capacity of this 

equipment alternative would be sufficent to integrate more basic 

tr :hnologies, as well as the production of the newly proposed 

drugs Metronidazole, Sulfamethoxazole and Trimethoprim. It seems 

however doubtful if ibove that 30 % reserve capacity is given. 
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6. ENVIRONMENTAL PROTECTION AND RELATED ASPECTS 

6.1. GENERAL REMARKS 

A chemical unit which has the size of the multi-purpose plant 

is certainly a factor which will have considerable iq>act on 

the surrounding environment. Therefore the wish of the Iranian 

delegation in the May-meeting at UNIDO headquarters to consirf~r 

questions of environmental protection is of utmost importance. 

This problem was not significantly pointed out in the terms 

of reference and also the offers did not contain relevant informa

tion on this topic. Upon the request in the questionnaire Vegyterv/ 

Chemckcmp1ex indicated several measures of environmental protection 

mainly in connection with the proposed alternative of extended 

equipment. 

Measures to Jchieve environmental protection as well as measures 

which guarantee safety at work if possible should not be taken 

as single measures but within the frame of a complete concept. 

First prerequisite with this respect are legal specifications 

indicating critical values which have to be regarded. If there 

are net yet corresponding detailed regulations in Iranian law, 

useful specifications should be set up from other sources, e.g. 

from the experience of countries with existing regulations such 

as Aus~ria. 

Or.ly ·.v'"-::1 the critical values to be obtained are fixed reasonable 

plannj;:g of measures to b~ t.:1ken can set in because the layout 

of env: ronmental protection ·_;~its 1 argely depend3 r.n the critica 1 

val•J<?S which may not be e.'c~eded. Since en·,:~--,~·-:.:;ntal measure:; 

~ight r!sult in consid2rab1e investment, t~~ cJnceptual fra~e-

r 
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work ought to be set up most urgently so that detai1ed planning 

can be carried out together with the detailed p 1 anni ng of the 

plant itself. 

In the f o 11 owing some brief c011111ents are given on some of the 

relevant topics. 
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6.2. EFFLUENT TREATMENT 

Effluent treatment should be done in a way that assures that 

there are no significant changes of the biotope. The effluent 

water should be neutralised, solvents of higher or lower specific 

gravity should be separated from the water. Neutralisation is 

to be carried out in a way that the effluent is enriched with 

air, also sedimentation of solid particles has to be provided. 

In case given also basins for precipitation or biological puri

fication have to be planned. The operation of the effluent 

treatment unit should be automated to a great extent. 

I 
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6.3. CHEMICAL WASTE TREATMENT 

The main quantities of chemical waste wi 11 be the mud of the 

effluent treatment unit, mothe~ liquors and distillation residues. 

To keep quantities of solvents to be treated small solvents 

shou 1 d be recovered. With respect to the prospected 20 - 30 % 

reserve capacity this can either be done in existing units which 

are not occupied or in solvent recovery units which can be operated 

automatically. l or 2 of this units would secure a quick return 

of investments because of reduced cost of waste treatment and 

saving in the purchase of solvents. 

The residues of solvent recovery together with the mud from 

the ;.JC:Ste water treatment and other waste are to be burnt in 

c::. i 11c~ nerator, especi a 1 ly of rotary tube furnace typ~. The heat 

o~t=ir.ed from this incinerator can be used for heating and thus 

~11aw a lower capacity of the steam generator. 



-120 -

6.4. AIR POLLUTION 

Air could be polluted with vapors of acids, bases and solvents. 

Acids and bases can be removed using a gas purification plant 

in which acids are washed out with bases and vice versa. NOx 

and vapors of solvents should be removed through catalytic in

cineration. The choice of gas purification depends on the quantity 

of effluent air but also on the layout of the production units 

(open vesse 1 s, sol vents through piping etc. ) . Adsorption on 

active carbon is another type of purification, which however 

is more tedious. 
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6.5. STORAGE OF CHEMICALS 

Al so storage of chemicals is subjected to an increasing number 

of regulations. To avoid fire h,uards solvents should be stored 

separately according to their fl ash point. In storage facilities 

for liquids having a flash point below 50° C only exlosion pro

tected electrical installations should be used. Specific con

struction should be considered to avoid exposure of tanks to 

·the sun and to protect the ground from leaking solvents. 
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6.6. FIRE HAZARDS 

To enable insta'lt measures in case c:.~ fire, it is necessary 

to provide a sufficient number of +ire extinguishers ABC of 

suffi ci en~~ capacity in each room regardless of its size. With 

respect to the size of the p 1 ar.t a 1 so provision of 50 kg powder 

extinguishers should be made. An extinguisher car (about 250 kg} 

would even in case of more severe fire hazards ;:~low an efficient 

action through company staff, which however in this case has 

to be thoroughly trained. 
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6.7. SAFETY AT WORKING PLACE 

Also with respect of safety at working place existing regulations 

must be observed carefully. Apart from protection of workers 

through suited dress including items from gloves to gas masks, 

permanent venti 1 at ion through exhaustion is necessary. Flexible 

tubes connected to the exhausters allow punctual exhaustion 

at a specific poi~t of danger. 
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7. SUMMARY OF THE REPORT - FINDINGS 

( worked out jointly with UNIDO staff 

The present report has cortsidered the evaluation n~ the offers received 

by UNIDO from 4 companies, Cipla, Reinikainen, Sarabhai and Chemokcmplex 

according ·i:o UN IDO terms of reference. 

In order to identify the scope of the project based on the objectives 

specified by the Irani an Government and UN IDO, the fo 11 o·..ii r.g actions 

\•1ere taken in addition following the terms of reference of a contract 

which was set up between UNIDO and the consultant. 

Data and information have been supplied on the technical and economic 

aspects of the project, including particulars regarding process, 

stcrting raw materials, design, equipment specificatior.s, layout 

and other detai1s. 

The situatio~ relating to the technologies for the production of 

the 18 drugs specified in the terms of n~ference has been examined 

fro;TJ the standpoint of patent, unit processes and economic evaluation 

thereof, equipment prices, suitability and avai'1bility in international 

mar~ets and the technical and economic evaluation of such equipment. 

P.eco~~endaticns have been made regarding the possjb!e int~gration 

cf ~r1e offer:; ~-1ith a view to for~u1ating optimum riesi~'1, fic:xibility. 

unit p:·o:.::ss~s and an appropri~ti:! ~~vel of techno1os;;. 

Envir·.·;~ . .;:-:ta1 protection ans ;::'.72':; aspects of tr:~ '.;::rsona1s/tende!'"5 

hav~ h~~~ examined. 
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evaluation of different offers and their alternatives based on ~;hich 

the recipient country has to make the final decision as to ~·•hich 

alternative should be chosen. It will try to point out the different 

consequences in development of technology, transfer of know how, 

economic trans 1 ati on and deve 1 opment of research arx: developrB'lt capability. 

Based on this the consultant likes to present the major technical 

and economical points as follows: 

Technology Development: In the original terms of reference by UNIOO 

technology of 18 drugs had been proposed. A revision of these technolo

gies by the Irani an Government resu 1 ted in a· reduction to 13 drugs and 

3 new drugs. In the present report the totality of all 21 drugs h~s 

been analysed. First an analysis of standard production processes 

for these drugs \-1as carried out. This basic analysis has been compared 

with the technology received from the different companies (chapter 

3. } . Among the criteria which w?.re applied for evaluation speci31 

consideration was put to the question of starting materials, which 

were classifiec either as raw material, intermediates or la>:-· inter-

mediates. 

The result of comparative evaluation of technologies is given in 

the: report (chapter 3.7.3.). In short it can be said that as a whole 

Sar ab ha i has offered the greate·st number of appropriate tech no 1 ogi es, 

also the offer of Chemokomplex/Vegyterv is rather complete as far 

as number is concerned, however 6 of the technologies are only late 

stage technologies. At this point it must be stated that a detailed 

comparision of technologies of similar value could not be carried 

out, because of lack of information from some companies. 

Unit Processes: An ass~ssment of all the unit processes inv•J .;ed 

in a 11 techno 1 og i es W<l:. made and the re:su 1 t re 1 ated to the co:-p .)ny 

offers (chapter 3. 6. j. An analyis of unit operations req•.ii·,.,:'.: to 

u.,ry out al 1 the unit precesses revealed th.:i ~ the 1 ayc•Jt of 211J~ ~· -,nt 

according to the te:-rr.:; of reference as offrred by Cipla,R21.1i~:-:::nen 

a~d Chemokomplex/Vegytc:-v provide for all the required unit pro(ess.!~. 

r 
! 
l 
I 
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Economic Translation of Technology to the Industrial Level: Economic 

translation is the translation of a given technology, the economics 

of which have beer. justified in the semi-industrial leve1, to the 

industrial level. 

Capacity requirements of a pilot plant for economic translation cannot 

be generalized. The capacity from which each individual product is 
size. There transferred to industrial scale depends on its market 

is a wide range of market size for the 16 drugs required by the 

I ran i an Government. Therefore it seems necessary to accoiT.odate the 

design of the pilot plant to a capacity which also al1m·1s translation 

of products with a big market size. 

of equipmenl 

of equipment 

To hcve a basis for assessment 

an ·;o;-;:im.urr:" design and layout 

and ba:k inl:.egration of all 21 drugs has 

in 

for 

been 

the different offers 

synthesis transfer 

established Dy the 

cor.su!t;;nt, based on a choice of "optimurrl' tec:1nolo9ies {see ch.:ipter 

~ ., 
.:J. I• and 4.7.). This "optimum" equipment has given the possib1ity 

to eva!0ate ~11 the offers. 

~:c~rtirg to this evaluation equipment prcposed according • the 

terns cf reference of Ul'll DO does not give the possibility :ck 

integr::":ion of all technologies required by Iranian Go·1ern:::ent, vL se 

tr.e ci:::si;n of equipment is based on the technology 1·;hich is transfe:red 

today 1·i~th identified level of technology, some from basic :naterials, 

sor.;:: inter;;:ediates, some even almost final products. Se~:--ii.g in the 

mine! that b~ck integration of technology requires nore sto:;JS. r..ore 

processes and gre:!ter batches this 10;·,·::!t cannot giv2 on ~: .. ::: hand 

this back integration and on the oth2r ~a~d the gijarant22 for Jr:~uction 

of all the 18 ~rugs as required. 
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are cor.c~r·:".ed. The main diffe:-er.ce of this alternative cc··'.:).~r-e: 

the "optir.11,;:11" version is that there is no reserve capacity ·.-J'11cr-. 

might be used for adding ne•·; drugs w1tro.it replacing others. Hc-.-:ever 

the same cffer without additional eq1;ipment could com~ close to 

"optimum" choiC:e by a some\·1hat revised design. 

Patents: Patents are great in importance -in transfer of technology 

especia!iy ·11hen technology is going to be put into industrial pro

dur:tior.. Troerefore an assessment of the situation concerning patents 

has bee:: ~::ce ( c:.apter 3 . 3 . ) . Before making f i na 1 recom;nendat ions 

r.c-.-1ever 7~rst sf all the patent situation in Iran has to be kr.o-.-m, 

secor.c:~_.. :-_~::--,;:,... clarification of the offering companies shou1c! be 

gi·;e:, -~: ., .: concerning infringements referring to the drugs ::~.e:::-

to the processes for their preparation. 

- - ~ -,.=. offers according to terr715 of reference: Ter·:,s of 

r-?fe:~~:-~e ':y :..;:iIDO allocated 2,12 million USS for subcontract. The 

dif:er-~:~ offers were compared taking into account quality of equip~ent 

c;uc.1~:~; '::.i 7:.echnology and a.;surance of availability from the international 

~~:kc:. r~:ns these offers Chemokomplex/Vegyterv alternative A is 

::-:e ;._: .. ~s:, S::r::ibhai has only offered techn:::1ogy and services. Ci:;i.:: 

~r: ?~'~i-.::·~~" offers are high. 

- ,r:~~.- :.:-:~":'7'iC evaluation ~s not us~~.;~ ~.~fare decision is tal<er. . 

..... ,.) 

. . . 
~ .. - I ' - ~ • ,, 

~I:;._· .•• ' ...i'·-· > b2f ore trie ~ ... 
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tr~e basis of the international ir.ar:.:et. All si:'l·~~e ur.its of :::c;ui;:-;;-•er~::. 

~~ .. e available in the international r::arket and can be 
l . ~ 

S•JDP, 1 eu by 

manufacturers with detailed specifications. Neverthe1ess the final 

price of equipment can11ot be singled out because engineering companies 

will have to provide engineering and performance guarantee for the 

entire pilot plant. Of course provision has to be made for these 

services and overheads. Therefore indicative prices given by the 

consultant should not be taken as final price for the project to 

be put into Jperation. 

f..ccordin0 to this logic, the lowest offer with its limits as given 

before is alternative A of Chemokomplex/Vegyterv who offered mainly 

equipment of Hungarian origin. 

According to the findings in this report it seems ad vi sable to procure 

certain parts of the equipment from the international market and 

integrate it suitably with the rest. This refers mainly to units 

which are not manufactured in Hungary in a standard which meets the 

requirements of best design and layout. 
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8. REC OMMEN DA TI ONS 

worked out jointly with UNIDO staff ) 

8.1. TECHNOLOGY 

As far as it can be judged from data available Sarabhai offers 

suited tech no 1 ogi es for- most drugs. Therefore this offer may 

be considered best as a whole concerning technology. For several 

drugs also technology offered by Cipl_a or Vegyterv may be 

considered best. Efforts should be made to ask the main contractor 

to integrate and take responsibility for all technologies. 

It should be noted that technology, equipment and engineering 

de:;ign should be coordinated to ensure the realization of the 

cbjectives of the project. These should not be seen as separate 

8.2. u;1:-;- PRCC~SSES 

3cth the terms of reference and the offers evaluated provide 

fer c: 11 the required unit processes. However. if this project 

is rn be oriented towards research and development, flexibility 

and reserve capacity, the a ltl'rnat i ve B of the Vegyterv /Chemo

kC;i11p 1 ex offer or the "optimum" de:sign worked out by the consultant 

has to be considered. 

S.3. ECONOMIC TRANSLATION 

The equipment proposed in the terms of reference does not ensure 

economic translation of all the 18 drugs. It can be estimated that 

it can provide for a maximum of 13 drugs if proper selection is 



- i.30 -

made. If a 11 18 drugs proposed in the terms of reference or 

the 13 + 3 drugs according to the revised list of Irani an 

Government are to remain in the project, a higher capacity design 

such as alternative B of the Chemokomplex/Vegyterv offer or 

the consultant's optimum version has to be considered. 

8.4. ECONOMICS 

In the first instance the alternative A of the Chemokomplex/ 

Vegyteri offer, which is also according to the terms of reference 

is the lowest offer. For further evaluation however more detailed 

s~:cifications concerning this alternative shoul~ be provided 

by the company. 

8.5. FUR~EER ~ECOMMENDAT!ONS 

A series of other recorrmendati ons concerning specific questions, 

such as spare parts, workshop, equipment for trouble shooting, 

cGuipment to secure maximum unit operations, analytical laboratory 

equipment and aspects of environmental protection are given in 

the report. 

5.6. PREREQUISITES FOR FINALISATION OF RECOMr-1 E~l_OATIONS 

The consultan~ re~ommends that the f;~al decision shou1d be 

taken only after c!;:irifying the follc·.o1ir:r; points: 
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Final group of drugs 

Is the p i1 ot p 1 ant to be oriented towards research and 

development, is it to be flexible and to give the 

possibility of back-integration or is this unit meant 

only for technologies as they are received now ? 

Is there a possibility of expanding the budget ? 

Extent to which env.irQnmental m~asures are to be taken 

Based on the answers to above quest ions further cl arif i cations 

based on the findings of the report and further answers from 

the companies can be provided by the consultant to enable 

finalisation of the reconmendations. 
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SUGGESTIONS FOR CHANGES IN THE LAYOUT OF EQUIPM::NT 

In the meeting of June 25th, 1985 a list of 13 drugs was set up to 

be synthesized in the multi-purpose pilot plant. The consultant \·1as 

asked to suggest changes in the layout of the equipment for producing 

these drugs and to give estimation of additional .cos~of equipment. 

In the present report first a survey on the unit processes is given, 

which arP roreseen in the course of synthe.ses · for 1 the 13 drugs. 

Next a ccmpilation of reaction schemes for all these drugs is given 

from which the chosen technologies can be seen and which al so inc·ludes 

additional information on Sarabhai technologies obtained on June 25th, 

1935. 

Ther. fo110·11s a list of types and nurbers of equipment units for the main 

parts .Ji' equipment followed by the cost estimation. At last a survey 

of types of equipment is given. 

As far as the choice of source of technology is concerned first of 

:1 ll criteria given in the main report were applied. Whenever the 

information available did not allow to make a decision from a technical 

point of view among similar technologies offered, the choice was 

made according to the wish of the Iranian delegatic~. 
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UNIT REACTIONS OF 13 DRUGS ACCORDING TO CHOICE MADE AT MEETING 

ON JUNE 25TH, 1985: 

1. Aro~atic Reactions 

Friedel-Crafts acylation 
Friedel-Crafts alkylation 
Nitration 
Nucleophilic aro~atic substitution 

Diazotization 

2. Ca•bcnyl Reactions 

Oxir::e fori:lation 

Schiff base formation 

E~a~ine formation 

~ncevenasel condensation 

Strecke; sy~thesis 

Sen:cir. cc~censation 

3. Ri~; C~osure Reactions 

Via ester formation 
Via amice formation 

'Ii a hydrazide formation 

A3 

A3 

Cl 

(A7) 

AG 

Al 

AG 

C3 

(C2) 

A4 

AlO 

(A7) 

(Al) 

(AlO} 

Via Schiff base formation A4 A7 

Fischer indolc synthesis A6 
Via electrcphilic aromatic substitution(A8) 

A:1fo3l type Al (Cl} 

V~a condensation 

~- A~~~~ Reactions 

S_-t;pe amine formation Al A3 Al3 
" 

~~i~e formation by epoxide ring opening A13 
:.-· .. ~~:ylation u,;:;; ~1 

·;- .. ·<ylation (f,7j 



;i-Tosyl at ion 
ii-Oetosylation 
N-Deforraylation 

5. Carboxyl Reactions 

Ester formation 
Ester hydrolysis 
Oi1ect amide formation 
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Aciide foriilation via acid chloride 
A:nide hydrolysis 
Pinner reaction 
A~id chloride formation 
Hydrazide formation 
:;i tri1 e hydrolysis 

6. Sulfcna~ide formation 

7. Ether formation 

0-.~ 1 kyl at ion 

C1ofibric acid synthesis 

8. Oxica:ion 

S. ~:c:.:c~ion 

ii. Chlorination 

12. :.:1sc·~i1 aneous 

:. ,~ :-.c! :::~sat ion 

~ycrog~nolysis (Oebenzylation) 
:~~ition (Michael type) 
~~~~~ric Hydroxylation 

A2 Al2 
{AS} 

C2 

A3 (A7) 

C2 

A13 (P.10) 

A2 

AG (Al) <.A 10?} 

Al 

A3 

(All); 

C3 
(C3;'; 

r 
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PROPOSED REACTION PATHWAYS 

Al 

CHLORD IAZEPOX IDE 

~NHz 

Cl~ + 

J 
,()CNH2 

Cl 1 -6 
l A 

~NHz 

Cl~2):;.--NOH 
2 r ·' ~I 

l . 
l B 

CNH-CO-CHzCt 

Ct 3 OOH 

l 
n .... 

4 

Cl 

Friedel-C -t rar 5 acylation 

B 

V? 

Amine formation (S - t ) 
( 

. n ype , 
ring extensio!"I) · 

~: Oxime fcrr:t:!.'.:ic:-: 

B: N-Ai:ylation 

C: Ring clo-..J~rD .,...,, ... t• 
type) - . ~~·- ion (C·N-c-J:>:'.::.~: ~::'.:·:.: 



·i 

0 

2 
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A2 

CLOFIBRATt 

Condensation 

Ester formation 

CH3 
et-0~ o-t-cooc2H5 - I 

CH3 
3 

v 
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l 

-~Cl-13_ 
~Cl 

I 
~(l--
~r·; 

2 G I . 
0 

/~~-0 '=To-a 
3 

I 
i 
I 

'?' ,., 
;,-:-:. . ,_ t=\ 
,, \_,_N .-N 
\,::_-~_-_,/&~ Q 

~I 
':-,. . .., 

s 
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A3 

CLOTRIMAZOL 

o:COOH 
Q Acid chloride formation 

~COCL 

~ 
Cl 

Friedel-Crafts acylation t 

Chl ori nat"i on 

0 ..._ 
Chlorination 

Friedel-Crafts alkylation 

A.~ine fcrmation (Sn-type) 

9 
a

-
. a 

71 
~ 

l 
Q 

CL&'-C-Cl Cl 

I 
' 
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HsCfXJC, 
• ,CHz 

H~N·HO 
L 

8 

A 

Cl 

N-Alkylation 
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,.;4 

DIAZEPAM 

A: Ring closure reaction 

(amide formation + Schiff 

base forTnation} 
~NHz 

c1A>--J.o 

1 U1 
+ Cl-so2-Q-cH3 

9 

7 NH-Tos 

3 ~I 

l~H3 

71 
4 ~ 

r7YNH-CH3 

Cl~o:,...-0 
s r I 

~ 

N-Tosylation 

N-Alkylation 

N-Detosylation 

flrNH-CH3 

(l~O;..'o + 

s 
7 

I 

o~ 
C-CHz-Cl 

c( 

10 

i 
CL,O 

~ I N-Acy1a<:ion 

r~~ne formation (S -type) r\ .. 11 •• n 

+ ring c:osure reaction 
(Sc~iff base formation) 

6 

t 

CH~ '"' 
\, .J _/'-/ 

......... ' 

\.,. \ ·,...... ' . 

Cl '\ ·-·-~-·-0" ' 



:-::.; i?.:./ J~· .... ~ 
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A6 

INOQMETACIN 

E 



A: Oiazotization 

B: Reduction 

C: N-Acylation 

- 9 -

O: Condensation (Schiff base formation) 

E: Ring closure reaction (Fischer Indo1e synthesis) 

F: N-Acy1ation {formylation) 

G: N-Acy1 at ion 

H: Hydrolysis (deformylation) 

I: Condensation (Schiff base formation) 

J: Ester hydrolysis 

r 
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A7 

MEBENDAZOLE 

~(( 

. HO-C~ S 
II 
0 1 

I Nitration 

~l 

- HO-fi~NOz 
0 l Acid chloride formation 

6 

H3CS 
•\ 
f =~·!-CQOCH3 

HzN 
e 

r 

Friedel-Crafts 

aclation 

N-Acyl at ion 

+ 

Qc__(r
0 

2 11· 
0 . I Nit~ation 

l Aromatic nucleo
phi lic substit~tion 

~ ~NH2 
~~-( NOz 

4 II 
0 

Reduction 

Ring clo3~re -~~:tinn {C-N
conde~saticn ~yp~l 

H 

~ n-N.t--NH-coc~·. ~- ,...>-:.::..:. -----~,'/ L · .- 1·, 

9 !I 
(' . , 
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AB 
NALIOIXIC .~CID 

H5C20'c:H 
II 

HsCzOOC,......,c"'COOC2H5 
2 I Enamine formation (addition-elimination) 

4 OH 

I 

I 

Ring closure reaction {electrophilic 
substitution type) 

Ester hydrolysis 

v 

N-Alky1ation 



O-OH S,0 
4 I Oiazotization 
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AlO 
OXYPHENBUTAZONE 

0. N~ 

Q o-Alkylation 

HO 

I Re<!uctior. 

I 
f 

H 
J o~ 
.. 'u.-H ~C-CH-r.H 

i't I I ~ 9 A .HsCzO 5~0 y 'rsCfJ 
1 CH 2 

A: Ring closure reaction 
(hydr~zide for~a:icn) 

B: Hydrogenolysis 
(debenzylation) 

Reduction 

A 
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A12 

PROCAINE HCl 

Acid chloride formation 

o2N-Q-co-et 
5 

Ester formation 
(Schotten-Baumann type) 

Ester formation ~ 
(transesterification) 

CzHs 
I 

+ HO-CHz-CHz-N 
\ 

2 CzKs 

Reduction 



3 

Amine formation 

(S -type) 
n 

A: 0-Alkylation 

\ 

5 
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Al3 

PRO?RANOLOL 

+ fa Cl-CHz 

4 

/ 

CL,O 

Amine fonnation 

(epoxide ring opening) 
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Cl 

METRONIDAZOLE 

TYPES OF CHEMICAL REACTION 

? 1 Ring closure reaction (aminal type) 

I Nitration 

N-Alkylation 
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C2 

SULFAMETHOXAZOLE 

TYPES OF CHEMICAL REACTION 

EtOOC-COOET ~ 

? 1 Ring closure reaction 

HzNh 
Hj:-COcf.'H-0-SOz-Cl d,O~CH3 

1 2 

Sulfonamide formation 

Anlide hydrolysis 
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C3 

TRIMETHO?RIM 

s 
?? l Ar'."'atic Hydroxylation 

H;C:~-H + Oi30GlzCHzCN 

H3CO l 2. 

0 _ ... _ 

Knoevenagel condensation type 

Addition (Michael type) 

HzN 
J-NHz 

HN 
5 

Ring closure re~:tion 

(C-N-condens~tion type) 
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L!ST OF EQUIPMENT 

1. REACTORS 

1 3000 1 
or 4 3000 l 

l 1600 1 
2 1600 1 
2 1250 1 
1 500 1 

1 1250 1 

1 500 l 

2. CENTRIFUGES 

1 

4 

1250 1 

1250 1 

- Id -

enamelled steel 
stainless stePl 
enamelled steel 
stainless steel 
enamelled steel 
enamelled steel 
stainlec:s steel 
stainless steel 

halar coated 
stainless steel 

er 
l of them oil heated 
er 

. 
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3. DRYERS 

l paddle dryers, discotherm . 

2 tray dryers. each 30 trays 

l fluid bed dryer 

4. FILTERS 

2 

2 

bag filter 
bag filter 

each l m2
, in pairs 

each 0,5 m2 
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5. PUMPS 

3 excentric worm pumps SS 10 m3 /h 6 bar 

1 excentric worm pump Teflon lO m3 /h 6 bar 

3 centrifugal pumps PP 10 m3 /h 1 bar 

1 centrifugal pump teflon 10 m3 /h 1 bar 

~.2 double diaphragm pumps Teflon 10 m3 /h 0,5 bar 

5 centrifugal pumps SS 10 m3 /h 1 bar 
r 

l water ring pump 200 m3 /h I 
1 

water ring pump 100 m3 /h l 

1 rotary gear pump 50 m3 /h 0,01 mbar 

c:. CO~lDENSERS 

2 4 m2 glass 

3 6 m2 glass 

3 8 m2 glass 

~ 12 m2 glass 
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7. TANKS 

Dimensio11 and number Vegyterv B, other material 

8. VESSELS AND RECEIVERS 

'. 

3 3000 1 PE-

2 1500 l PE 

2 600 l Halar 

8 600 1 SS 

2 250 l PP vacuum buffer . 
3 500 1 enamelled steel 

4 500 1 SS 
3 300 1 SS 

300 l glass 

4 200 l glass 

4 100 1 glass 
-
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9. BALANCES 

4 300/600 kg 

3 300/600 kg 
., 150 kg 

l 50 kg 

10. LASORATORY EQUIPMENT 

- 22 -

ex electr., SS 

electr. SS 
electr. 

electr. 

Corr espor.d i ng to termS' of reference 
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11. UTILITIES 

Corresponding to version Vegyterv B. 

But: point l: 4500 kg/h 12 bar 

12. MISCELLANEOUS 

2 scrubbers (20.000 m3 /h) 

l mill including separator 
1 compressor (250 m3 /h, 8 bar) 

1 high vacuum distillation 
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ESTIMATION OF ADDITIONAL EQUIPMENT COST 

With respect of short time available the estimation had to be rather 

rough. It is, as the estimations in the main report, based on prices 

for equipment units on the Western European market and can therefore 

only be indicative. 

The estimation is based on an assessment of equipment required for 

each reaction ~tep of synthesis of the 13 drugs. Accardi ng to this 

a required reactor capacity of 24 m
3 

was chosen. 

Estimated additional cost of equipment compared to terms of reference 

equipment as indicated on page 98 of the main report: 

480.000 US$ 

Percentage ,...., 33% 

The production levels used in this estimation were those of the terms 

of reference. For the drugs, which were introduced later, production 

levels given in the main report (p. 100) were taken. 
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SURVEY ON TYPES OF EQUPIMENT 

A survey on different types of equipment to be used in a multi-purpose 

pl ant is given on the fo 11 owing pages. This survey deals mainly on 

the question of choice of specifically suited units and the question 

of materials. 

/ 
I 
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REACTORS 

Reactors are classified according to their construction 

material. 

Steel reactors regardless the type of material e.g. 

4571 or 4301 ('.annot be used for storage and reacting of 

acids, such as hydrochloric acid, hydrobromic acid etc., 

because even highly alloyed steel e.g. Hastelloy is resistant 

towards acids of this type only at low concentrations of 

acid and low temperatures. These reactors are mainly suited 

for reactions with bases and organic media. 

En~rne 11 ed steel reactors are suited for reactions 

in acidic media. As far as enamel is concerned different 

types of enamel exist: 

Standard glass lining is very well suited for use in acidic 

r.1edia with P.xception of hydrofluoric acid. It can however 

only be used to limited extent in the presence of bases. 

Base resistant enamel which is useful for reactions in bases 

exhibits only about 50 % of resistance towards acids compared 

to standard enamel. 

Crystal enamel is the third type of lin~r.~ -::~t:.er~}I. 

Its mai r. :tdv ~ri tages are good i:.echani ca 1 

resistance. 

Enamel linec r?!Ctors as ~ ru~-? ~-!::: a hott.0r.i ~=-:.'.~ ··•:th 

an en3:;v:1 •;-lh:-. In cas~ of er.pt:;:::·~ liquid ti:;~-:-:::-- '.:-.h 

solid cJ1:;p0•..;r.ds great mechar.ic:i1 ... ,~:--:: of the va>.-:: .:1;. -..--:-:ur 

on closin~ th'! 'J3lve. Due to rr.ech~.~~i::al strain o~ t;~~ 2'~::~el 

in this case t~~ use of a tefl0~ 1l~ ~eems advisaole 
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Heating of the reactors is effected either by ~nterr.al heating 

eleffients, by double coating or halftube C8ils surrounding 

the coating. Internal heating may be effected by electric 

heating elements or by heating elements through which a 

heating medium is passed. The disadvantage of electrical 

heating lies in the high surface temperatures of the elements 

:;1hich can lead to decompositions at the surface. Elements 

which contain a heat carrier require considerable space 

and therefore reduce the free space in the reactor. Doub 1 e 

coating is an economical way of heating with steam being 

well suited as heating medium. Double coating is less suited 

fer 1iquic media because there is a strong tendency of unequal 

r.eat~:ig because of imperfect circulation of the medium. 

~'1 ttiis case and also if cooling with liquids is required 

it seems preferable to use half tube coils, because this 

ty::-: ;uarantees an organized circulation of the rr.edium over 

t~e ~~ale heating or cooling area. 
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CONDENSORS AND OTHER PARTS CONNECTED TO REACTORS 

The material used for these parts has to meet the requirements 

of reaction co~ditions. In a multi purpose plant it does 

not seem ad vi sable to use different materi a 1 s for reactor 

and condensor. Condensors and the other parts are avai 1 able 

in the following materials: steel, glass lined. and glass. 

Glass seems to be an exceptional materi a 1 for this purpose. 

Although base resistance is lower than that of steel. this 

does not play a role regarding the thickness of the material 

used for the condensors and the size of the reactors used 

in the process. There are however significant advantages 

of ghss parts such as condensers. It can be seen what is 

go~ng on in the apparatus. Also cleaning is easier because 

cJntaminations are seen easily (of spec~al importance in 

~u1ti purpose plants). As a rule glass parts cost less. 

Special equipment can be constructed in glass more easily 

:r.d ~neaper. Damages are seen easier than with other materials. 

Standard parts render setting up 'lf a reactor unit simpler 

than glass lining. The disadvantage is the danger of fractures 

which can be avoided by careful installation (no tensions) 

and treatment. 

The vessels used for collecting filtrates can equally be 

made of steel, enamel, and glass. Use of glass for this 

purpose is however limited to a maximum volume of 400 1. 
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HIGH VACUUM DISTILLATION UNIT 

Among the different methods for vacuum di sti 11 at ion vacuum 

short path distillation seems to be the most careful way 

for distilling thermally unstable compounds. In the process 

the materi a 1 to be di sti 11 ed is brought to a heated surf ace. 

The distance between this surface and the cooler is very 

small so that exposure to heat is limited very much. The 

di sti 11 ati on uni ts can be used in a continuous process so 

that relatively small units give sufficient capacity. 
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EXTRACTION 

GENERAL REMARKS 

In principle there are continous and discontinuous procec;<;!">c::. 

The discontinuous process can be done in suited stirred 

reactors. The relatively small contact surface bet~·;een the 

phases results in prolonged operation time. The Jdvantage 

lies in the fact that this method can be carried out in 

uni ts which are part of the project equipment anyway. As 

soon as capacity questions arise the occupation of different 

units for the purpose of extraction has to t:ie examined. 

CONTINUOUS EXTRACTORS 

There are three process groups for continuous extraction: 

mixer settler , column extraction and mixers 

which are adapted to continuous extraction 

Mixer settler consist of a mixing chamber and a settling 

chamber in one unit. Several units can be installed in serial 

operation to achieve the required efficiency. 

;.,5 far as column extraction is concerned a 

surface is obtained by diff:rent internal 

pulsed columns, columns 
.. ... , .. ~ 

, I I ·~ • i moving 

great exchange 

::;-:rv:-::ures e.g. 

3tructures, 

co1:;mns with rotors. Col·.;~n r~;;.:ers, such as ·)1 ::!s·.-.~-contactor 

have s~ecially shaped ;-:i:<ir.~ elerr:ents ar: "'~~· ·.g charnbi:r 

from w~ich the extract CJ~ be removed. 

r 
I 
' 
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The choice of extracting system depends from capacities 

envisaged and the specific problems of each proce~s- The 
cost of extraction systems differ considerably especially 

when comparing discontinuous with continuous process. 

r 
' 
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PUMPS 

GENERAL REMARKS CONCERNING THE OFFERS 

Except for water ring pumps in none of the offers the typ~ 

of pump is indicated. Si nee pumps are used for different purposes 

in a multi purpose plant the main fields of application are discussed 

separately concerning advantages and disadvantages of different types. 

PUMPS FOR FILTRATION UNDER PRESSURE 

For filtration under p•·essure gear wheel pumps , rotar:' piston 

pumps and eccentric worm pumps are we 11 suited in 

princi~1e. With reference to the envisaged production removal of 

active r:~rbon and filter aids will be the main application. Both 

C(lrnpc~:,ds can cause consid,"?rable abrasion. The construction material 

of gear wheel pumps and rotary piston pumps usually 

is a11oy steel (DIN 4571 or less alloy) so that with reference to 

the ap~1ication extreme abrasion has to be expected. As far as eccentric 

worm ;JU:nps are concerned rotor stator combinations are 

comrnercia1ly available in alloy steel and different plastics such 

as P?, ?E, PVDF, or ECTF respectively which results in a reduced 

mecra:·~ca1 wear and prolonged lifetime due to the elasticity of the 

mate!"i a 1 . 

Ano':.-.=, '.!.:;;::iect to be considered-especially in :i. r.i-.1iti purpose plant

is a jr::-::: versatility in the use of the pumps. Th·; use of plasti·:s 

in ~<:c·::":ric worm pumps enables the <:'::>oli::Jtion for acic!:, 

base; ?.r>'i organic solvent·:. n~ choice of sui~·"!t>1e 

alsr, ~l '.n·11s thermal stres~ <: ::!sed by the me':!i 1 .~ ;, 

plastic materia:s 

hot 
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PU~os FOR FILLING ANO EMPTYING OF REACTORS 

Mainly drum pumps ' centrifugal pumps and diaphragm 

pumps are used for filling and emptying rt":actors _ Orum pumps 

provide optimum fl exi bi l ity since they ere not heavy and 

simple in handling. They are profitable because pump shafts of different 

materials are available and can be used with the same motor. The 

disadvantage of this type of pump is the 1 ow unit output and the 

little altitude of pumping which excludes them for the present project. 

Centrifugal pumps meet the requirements of quantity and altitude 
-

of pumping. They are commercially available in different materials 

with PP being especially recommendable with respect of chemical 

resistance and price. It must however be considered that PP is not 

suited for e 1 evated ter.peratures. For this purpose se 1 ected use of 

teflon pumps can be recommended with the greater chemical resistance 

being ar. ac::iitional aspect. For certain types of application diaphragm 

p~rnps can be considered useful, especially for transport 

of liquids with relatively great content of solids. These pumps are 

available in different materials, including teflon. With respect 

to the fact that the production area has to be exp 1 os ion protected, 

an additional advantage of the diaphragm pumps is that as 

a ru 1 e they are supp 1 i ed for compressed air drive and thus can be 

used saving cost and maintenance. Compressed air diaphragm pumps 

with constant air pressure are also suited for adding fluid chemical 

to a reaction. 
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Another type of pumps are the peristaltic pumps . These simple 

pumps are al so suited for transport of 1 iquids with great content 

of solids. Caused by the material of the fl exi b 1 e tube {standard:. 

rubber, but also other elastomers available) this type of pump is 

not suited for highly corrosive liquids. 

VACUUM PUMPS 

Tne water ri r.g pump is the mo st wide 1 y used type of vacuum 

purr:p a!1d is availab~~ on the market for all dimensions foreseen in 

the pro~ect. The materials used for these pumps are stainless steel 

and grey cast iron. Th~ great quantity of water usually renders al so 

a~gresi ·;e ·a;nrs harmless for thepumps. The disadvantage is the 1 imited 

vacuu:". .::·f abc:.it 20mm which can be achieved only in the most favourable 

cases us~ng additional injectors. A further disadvantage is the 

re; :!:~·;-:iy high consumptrnn of electrical current in case of greater 

units (ca. 7 kW for 350 m3 /h). 

7~e s-::eam jet pump can be found in the market made of c! i ff erent 

i.'et~'.i~c 2:id ceramic materials. For chemical .purpose ceramic steam 

jet ;::u::ip-::: are ideally suited for their indifference towards •.:orrosion. 

S~r.:e st2:::n is foreseen in the project also the operational medium 
. . . b. 
~ s a': a 1 i =, i e . These pumps are versatile and furnish a vacuum of about 

l I~ • 

.. an e·;7r :...::::.·:-vacuum is require<:!, rotary glte valve pumps 

can be us-::-: .,.,:1~c.:1 even in relatively great units an endv:?cuum of 

0, l - o,o: rn c:(!n be reached. This type af pump meets tr~ rei:;uirements 

of the hic;r1 'Hct.:·_,:1 distilltion plilr.r.~d ~n the project. 
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CENTRIFUGES 

GENERAL REMARKS CONCERNING THE PROJECT 

The relatively great number of different products within 

the project and their differing production quantities may 

result in the choice of different types of centrifuges. 

CENT~IFUGES FOR EJECTION AT BOTTOM 

These centrifuges have a p 1 oughi ng device which pee 1 s the 

prod~ct from the wall of the centrifuge, where it is collected 

on the filter material, transports it to the bottom of the 

centrifuge :-'ld ejects it. This type of centrifuge 

is well suhed in case of the same product being collected 

in the centrifuge with constant thickness of the 1 ayer because 

the ploughing device need not be adjusted each time. Also 

purification is a little t~dious because of the bottom 

ejection. This type of centrifuge is well suited for products 

which are manufactered in large quantities because emptying 

c~d refi 11 i ng of this centrifuge can be done qui ck 1 y. This 

~ype of .·centrifuge is also suited for automated process 

c.Jntrc 11 . 
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CENTRIFUGES FOR EMPTYING AT TOP 

These centrifuges 

covered by a filter bag. 

have a perforated drum \-Jhich is 

The centrifuged product may be 

carried out by hand or lifted out together \-1i th the filter 

bag, if there is a lifting device. Compared to the type 

discussed first another construction of the drum as hE" 11 as 

another type of filter bag is required. Centrifuges for 

emptying at top are well suited for products which are manu

factured in small quantities and where different products 

have to be filtered in consecutive runs. The simp1er design 

of these centrifuges results in prolonged time for emptying, 

but purification is easier on the other hand. 

TURN FILTER CENTRIFUGES 

Tnis type of centrifuge remains closed as \·1el l during 

filling and emptying. For emptying the filter fabric is 

turned out of the drum and the precipitate is throvm from 

the filter by centrifugal force. Thus there is alr:iost no 

loss of tome by emptying. This type is well suited for products 

to be manufactered in large quantities and can be used in 

an automatic process. Purification is especially easy beca:~se 

of the horizontal position of the drum. 
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CONSTRUCTION MATERIALS FOR CENTRIFUGES 

A 11 centrifuges are available in stainless steel (DIN 4571) 

or coated with different materials. Hal ar and rubber coatings 

are approved coating materials. Halar coating is poreless 

and exhibits practically the same resistance as teflon. 

Rubber is used for coatings where the filte.- medium is mainly 

acid and no organic solvents are used. 
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FILTERS 

PRESSURE FILTERS 

ENAMELLED PRESSURE FILTERS 

There are different types of construction of these filters 

They all consist of a closed compartment· and a 

built in filter plate. Compared to other types the disadvantage 

of this type is the rather tedious . process of emptying. 

These filters are not well suite<l for filtration of filter 

aids such as carbon and hyflo. 

B.C.G F!!..TERS 

Bag filters consist of a vertical tube with lid in which 

the filter bag (available in different materials: plastics, 

natural fibre) is mounted. The filter cake remains in the 

bag. Emptying is done in a qui ck and s imp 1 e manner by opening 

the lid, removing the filter bag and turning it. The capacit.y 

can be easily adjusted by parallel arrangement of severa 1 

filters with several units being operated by one pump. This 

type is well suited for the project. 
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FILTER PRESSES 

Between steel frames, frames with filter fabric {made of 

different materi a 1 s) are rr.ounted. The product is co 11 ected 

in the cavities between the plates and can easily be removed. 

This type of filter is available in a wide rang2 

of capacities. It is We11 suited for the project. 

All types of filter discussed here can be heated. 
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DRYERS 

TRAY DRYERS 

This type consists of an insulated case in which 

the product is spread on trays and dried by passing heated 

air. These dryers are suited for thermi cal ly stab 1 e co.itpounds 

only unless they are canst.-· ;ted for vacuum operation. They 

are suited for relative., small batches only. These dryers 

require a long time for loading, since this is done by hand. 

The use of tray cars wi 11 reduce this time to a 1 most zero, 

since the trays are loaded with material outside and there 

is only an exchange of tray cars. This drying process req:Jires 

a relatively long time, but the simple design of these dry=rs 

renders purification quick and simple. Beside others t1":i s 

type of dryer would be suited for the present project. 

DRYERS IN WHICH THE MATERIAL TO BE DRIED IS MOVED 

PLATE DRYERS 

ihese dryers operate with vacuum or without. drying 

and emptying proceeds continously, ~"i th the product be~rg 

rolled around on pl1tes, which can f-)e r.eated according ~ ... 

requirement. With pr8ceeding of the drying process the pre~~(: 

is moved from t0p t::i bottom over s::·.~r.:;i levels of p1at::::;. 

This type is s~J:t·;d for drizzling j:::"•"d·~.:~.s only which ·!~~ 

produced in g!'"C:'1~ quantities t1nd ~ s s~ i t-:d for this P'"~,; : ~ ~ 

only limited. 
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PADDLE DRYERS 

In the cl as sic. models of this type of dryer the 

product is moved by rotating padd 1 es. Improved dryers consist 

of a heated horizontal tube in which the product is moved 

by heated discs. The dryer is practically self purifying 

and al so suited for drying in vacuo. It can be operated 

as well continously as in batch and is c;uited for pastous 

and viscid products also. This type is suited for the project. 

FLU :0 BED DRYERS 

If. i s type of dryer is mainly useful for dizzling 

~aterials because otherwise the fluid bed, in which the 

prcc:.;ct is dried by the surrounding air fl ow, cannot be 

'.::ui!t up. There also types which process mud and pastous 

materials but they are designed for very great capacities 

which exceed the requirements of the present project. 

CONE DRYERS 

~~ter corresponding modifications these devices originally 

c.::?signed as mixers are offered also a:> dryers They 

.::~~ also suited for drying in vacuo. They ::re mainly suited 

f:r drying powder and granulates. Ir. gre-it capacity cor.e 

cryers the top cannot be removed s0 th~t jrying has to be 

C·:;ne by installed spray heads and s;i~cia1 instruments. Ti~ 

t:/pe of dryers is suited for the projF;::t :.:J .: i i111ited extent . 

. , 
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BALANCES 

MECHANICAL BALANCES 

The main type of mechanical balance5 are sliding poise 

and pointer reading balances The prec1s1on par-ts 

of both types are made of steel and therefore suscept i b 1 e 

to corrosion. Mainly in production areas corrosion can occur

because the balances as a rule are standing in a ho1e in 

the fleer to adjust the weighing-platform to the floor 1e·ie1 

which is necessary to enable quick weighing. Hu_midity \·1hich 

::::)11ects in the hole and aggressive vapors lead to increased 

c~r-rcsion and high rate of repair. In other are3s the us~ 

:f mechanical balances is recomnendab1e mainly for price 

reasons. It has however to be considered the regular adjust~e~t 

:f the balances, which is rather complicated hJs to be carr-ied 

cut by trained personell. 

ELECTRONIC BALANCES 

The advantages of electronic balances is that 

are less susceptible to corrosicn and self- adj1Jsti~g. 

weighi~] platforms are more flat. Ther~fore they ca~ be ~ .. ~ 1 -
o.J\,J I 1 '-" 

in more easily. ~Jrthermore costs of maintenance .l:-r: !'>' 

!t has howe·.Jer t0 be considered r:~c-: ~n explosion-~:;::::.:.:~ 

areas also bal~nces must be exp1osi;ri ~r·otected •.·1hic: ····' _, 

in substantia:iy ~igher prices. 
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TANKS 

Tanks usually are made of steel, glass lined steel or plastics. 

With the normal temperature range plastic tanks can be used 

for many purposes such as mixing, storing and precipitating 

as well as steel or glass 1ined steel tanks. There are two 

main types of plastic: HOPE and PP. Both a.re well suited 

for long term use with inorganic acids, alcohols, ethers 

and partially ketones. Plastic tanks are not suited for 

long term use such as storage with aromatic and chlorinated 

hydrocarbons. In case of short term use with subsequent 

cleaning as it is the rule in a batch operated plant there 

is no restriction in use. Since these tanks are inuch cheaper 

compared to steel and glass lined tanks. Their use in the 

project is strongly recorrmended a 1 though they do not appear 

ir. any of the offers. 
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The patents cited were obtained through a computer-assisted search 

of literature in Chemical Abstracts basEd on a combination of the 

compound name with the term preparation. For this reason the search may 

not he exhaustive in the case of some of the compounds. 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

The preparation of chlo: odiazepoxide fran 2-amino-5-chlorobenzophenon 
oxime is described in patents Al. l, Al .2, Al.4 and Al.5 with the 
reacti~n with chloroactetylchloride being carried out in presence 
of zink chloride or in acetic acid (Al.4.) respectively. 

In the patents Al .13. and Al .14. a process is clab.ed for the last 
step. In Al.14. a special separation and purification process is 
described which yields 871 chlorodiazepoxide in a minilllJID purity 

of !fl.JS. 

An alternative process for the preparation of 2-chloromethyl-6-chloro-
4-phenylquiazolin-3-oxide is claiMed in Al.17., according to which 
this compound is obtained in 2 steps from 2-chloroacetylamino-5-chloro
benzophenone by reaction with thionyl chloride and hydroxylamine 

chloride. 

In Al .17. a process is described for the purification of chlorodiazep
oxide v~ing formation of a complex with zink chloride and decomposition 

with water. 
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ABSTRACTS OF PATENTS 



Al.1. 

Al.2. 

Al.3. 

_,_ 

Al 
CHLORDIAZEPOXIDE 

Preparation 

53386t 1.4-Bemodiuepine deqntins. Gallardo, Antonio, 
S. A. Span. 3!3.4ff (Cl. A 6U. C Oict). 16 Feb 1973. Appl_ 
383,444. 07 Sep 1970; 7 pp. Beuzodiazepine (1) was prepd. i11 

af:f:,1 
All I 

003 yield ty Addn. of OCILCOO toasoln. of 2«miJlo.S.ddoro
bmzophe!'.cne o:dme in the presence of Zn~ followed by 
amin:iti;a with Mel\% at -5 to -10•. 

3211Sp 1.4-Benzodiazepine derivatiTes. Kycia.. Hearyk; 
Lenl..--owski, Przanyslaw; Smgiewicz, J~; Rolak., Hanna; 
Lasocka-Tatar, Barbara; R.oszkowska, D:muta; Sobolew., 
Muek; Bartkiewicz, Boguslaw (T:uchominskie Zaldady Farm
aceutyczne .. Polfa"') Pol. 66,212 (Cl. C Oi4), H Oct 19i2, 
Appl. 22 l\.lay 1968; 4 pp. 1.4-Be~iazepine derivs. CI; 

. .o:;i. -~ 
P1i I Pit m 

R. • halo, NO,; A • NHCO, :N:CNHME) were obtained by 
heating 2,~HiX(R)C.H1C{Ph):NOH (II) (or. /I, or mi:ott.) with 
ZnCl1 and liato:acelyl hatogenide in a mcmoorbol'ylic aliphatic 
acid with 2-4 C atoms; the rcsultin1 2-halomethyl-4-phenyl
quinazoline 3-ollide {III; R. - H. X • halo) was treated either 
with aJc. soln. of MeNH1 or aq. ale. KOH. Thus. 25 part II 
(R - Cl) and 30 parts ZnCls were added to 75 parts AcOH: 
to this soln. 30 part CICH:COCI were added durins 30 min at 
30-55 to pve 51 parts III (R • X • Cl). which. added to JOO 
parts 253 l\.feNH1 at -5 .. and kept for 12 hrs at room temp., 
sa•e 19 parts I (R • CJ. A • N:CNHJ.le) m. 237-9• (MeOH). 

A.Jaaowski 

1.1834h 5-Phenyl-1,4-beazodiuepi.aes and their c!eriT:lltives. 
Sternbacb, Leo H.; Me~ics, Werner (Hofiraaan-1.& Roe~. F •• 
und Co., A.-G.) Swiss 507,96S (Cl. C 074), 15 Jul 1971, US 
Appl. 01 Dec 1963; t pp. '!lenzodiaiepines (1) are prepd • 

..,o:~-aa· 

•>X"" u ;r 

Thus, 5,:?-Cl(Oa'N)C.HaCH:~OH reduced Qtalyticany in aic:. 
over PtO, a'!'!d the correspondin.J 2-amino co:":"t;>d. condmsed with 
ClCH,CCCI in Et,O pve 6,2·Cl(ClCH:CO~:H)c.H,,CH:NOH, 
c:i;cl;zed by r~lh:~ins: 7 hr in C,Ha with BF1 .'Et:O to 6-chloro-~
chl,,romet!1y!q11inaioline 3-oxide. Thi» stir.--:d with MeSHz fa 
M-:OH g:we i-c:h1oro-2-(met!'11i~mino}-3/: -t ,4-1-.tMOdiaiepine 
"·o~ide. This in THP tru.te•j with Pi1Li ;,, 7:3 <" .. Hr·Et:O an~ 
t!.'! prock;;; isobtcd ,ave J (A • z.;:C(Xfl:.:e) R.· - Cl, R.£ -
R' - Hi, oxidized with HgO in lCi:l ~tesCO HaO at 20• to 
i -c:11oro-'1-( methylamino )-5-pheo ;·1-3 £/-! ,'r-benzodiazcJJine '-ox
ide. Simi!:ir:y, 7-ctiloro-l ,3.-<:ihydru-Zl!· l ,·1·br.amd'.azepine-'.' • 
o:--: '6-ni.i-!-: trr.ated. with Ph Li in aq. M~$0 :;:we J fA - NHC:O 
R.1 •Ci, a:• R.1 • H},dehydroz.e:i:i'!ed ,,j::,soC1.inrcnuxin1 
CHCI, ca i-clilorl).1 ~i!lydro·~~.~~n:;:-'.?: !-1,4-benzodiazepin
:?·nri~. mcth.,·l:lte,1 by trcatm .. nt or the :::i .!·::iv. · .... ith .J\.fe:SO. 
t., r.: "' i -chtoro-1,.i.:dihyJr..: ·1-~·: :~!·~·! ··'· ·'lyl-111-1 A -hen?"'· 
.. ~, "' ,_.:,;r:.'~ '. ~~. . c. r .... ":.~; . .din.,~: 
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Al.4. 

Al.5. 

Al.6. 

-2-

J25747h 2-Methyl:unino-S-phen:yl-7-~ 'iloro-3H- l.4-benzodi
azepiae 4-oxide. Heidrich. H:ans J .; Hendel. Juergen; Roeh-
11ert. Helmut: Henker. Siegfried (\'EB Armeimittel-r'..c D~ 
den) Ger. Offen. 2.037.276 (Cl. C 074). 0-i Mu 1971. Ger. 
(East) Ap~l. 08 Aug 1969; 8 pp. Pure title compd. (I) '!" 
prepcl. by stirring a sobs. of crude I with aq. CHCl:a IU1d filtration 
of the cqst.ppt.or by reaction of S,2-Cl(H1N)CaH1C(:NOH)P~ 
(ll) with CICH1COCl in CHCI, soln. Thus. CICH,COCl 'ns 
added to tech.11 in HOAc at <30• within 2 hr. the mixt. was 
stirred 18 hr at 35•. HOAc w:ss distd. in ncuo, the residue d~ 
solnd in CHO,. filtered. the filtra·te treated 2 hr at 25-30• with 
43-53 aq. MeNH1 aud CHCla. and the ppt. cl!,.'"esled 'With.aq. 
CHCla to pve 753 'Dure I. . KHPG · 

90539w 7-~~hen1t-z-meth)'Jamino-m-1.-&-beazocli
uepine '6-ozidu. Xycia. Henryk; Sursiewicz. Janusz; I.a
socb-Tatar,. Barbara; ButJtjewicr.-:Bogustaw; Lenkowski. 
P.rumyslaw; :Rolak, Hanna; Rosz1cowska. Danuta: Sobolew. 
J.iarek (Groclziskie Zaldady Farmaceutycme ••Polfa .. ) Ger. 
Offen. l,02f,451 (Cl. C 074, A 61i), OS Feb 1970. Pol. Appl. 22 
May 1968; · Jf pp. The title compels. (I). sedatives and sopo
rifics. are produ~ by treatinr a 2-amiuobeDzopbenoue oxime 
(II) with a haloacetyl halide in the praence of. e.g., ZnCis to give 
m. which is then treat'"Cf with MeNii1 ... Thus. to 75 wt. parts 
co!d AcOH was added 25 parts 2-amino-5-cblorobenzophenone 

Ox~e.,ex;an~ ~~;~:Cl; follo~ed~~--~·= :CHr 
... > . :a: ?o."O • 
0 . 

. l'll . . 

COCI at 30-5 • within 30 min to yield 51 parts III (X - R - ~I). 
!P• 210-12•. This was added at -s• to a 253 sola. or Me!':'Hs 
Jn MeOH to give 19 parts I (R - CI), m. 237_g•. Similarly 
prepd. was m (X - Dr. R - Cl). m. 2()()-4•. and I (R - Br). 
m. 242-f•. · ]. M. Grasshoff 

3185U 7-Cbloro-2-(lretllylamillo)-5-pheayl-SH-J ,4-becio
diuepiae 4-oxide ad its tr&DSformation i:lto 7~bloro-2-(methyI
amiDo }-5-phayl-.3H-1,4-beazodiazepine 4-oxide. Moeller. Tor
ben T.; Nedeclkov, Poul; RasmusSCD, Htnniag B. (Hoffmann
La Roche. F •• and Co. A.-G.) Ger .• O:!ea. l.SOJ,011 (Cl. C 
074, A. 6U), 02Oct1969. Dan. Appl.19Oct19G7; 7 pp. A tniitt. 
of the title compds. (l) and (ll), u~fol as psychostimulantS and 

;:;:_-<:'" ... 
a i-{ 

.i'lt 

:o-:dat!v~,. is prepd. by oxidn. of 7-ch:oro-2-·(methylamino}-4-
hyc!roxy.,'.;-phenyl..f.S-dihydro-3H-1.' ... be:niodiaupine (Ill). I 
~;i.y 1 ... i·.omerized \0 11 in basic: SOl:t. T!: .. s. 4.35 r K,Fe~.:~\. 
:i:-d 1.11 ~ N'aHCO, in 3" ml n·O was rr.i,cd with 2 s JU in&> 
rr.l H~:CO "tnd the ruixt. kept l6 t:r i:t the c!arlc to give :?.28 C' I
ll; Cr,·~::i. from EtOH '~ve iu~r I, ~- 210-1:?•. When the 
m1,;t. or L ;ind II was refluxed 7 hr ma s.J!n. of 1.0S s !'laOEt in 
50 r.11 gt;3 EtOH, 1.~8 I II. m. 236•. was obtaint:d. Ten ml 
aC\. so?r:. c:ontr. 1.305 c XaOCI •.,·as ca<IJcd at -2• to -s• co a 
m1~t. ,,f O.~ f Ill, 0.5 s HO.°'c, a:id 15 ml !-!~:CO to 'ive 0.33 g l 
acd O. ll ic I • · P. l\eden•kov 



Al. 7. 

Al.8. 
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75•JJi): B:n::odiazepi.~u de:-hativ~s. flo:lt!. G:v•:~ F.; 
Sternhoicll, Leo U. (HofI::l3Iln·L:i.Roc.~e. F •• und Co .• A.-G.} 
S. Afric::m 67 06,Ui" 17 Jun 1908. US A,pt. 15 D~ 195;;; 13. 
pp. To a cool~ mixt. of 13.5 Jt. 7-chtoro-S-p!:eoyl-3H-1.~ 
ber.-zoc!iazepine 4-o!'tide (I}. i:J. 100 cl. M:OH lY:l3 :uido:d 2.5 ~
i·faCN and the mixt. stirred 10 i:nin., 3 ml. AcOE! was ad<!~ :md 

. N-s"Hc 
~~ 

~ 

cm. 
the mixt. stirred 30 min. to yield ., -chloro-S-pbenyl-IH-1.<
benzodiazepiae+arboaitrile (ll). 1r. 211-13• (MeOH). To 
a re.llusiQ mat. of 2..S c- n in 50 mt. MeOH was added. first 3 
Ml., then after 25 min-. 6 ml. 3N NaOH and heatins coati.iuzm 
35 min. to yield, after coolies overnillht. 2-amino-7~ 
phenyl~H-1.~epine (m), m. 235-40• (aq. McOK 
and MeiCQ). m was acetylated iD pyridine and. AeaO to give 2-
acetamido-7-cblanJ.5.pheayl-3H-1,(..bemodiazepiue {IV), m. 
200-2()1• (decompa.) (Ac<>Et). To a sola. of 1.5 C· IV in 50 
ml. dry HCONKet was added 365 sq. of a 503 dispersioR of 
NaH i11 oil, the mist. stirred 10 min-. 0.5 ml. Mel added. the 
mixL stirred 3 hn., dild. with ice W2.t~, and atd. with CH:aCI. 
to yield 7-c:hlon>2-(N-methJ'bcetNDido~heDy1-3H-1,4-bemo
diazepille (V). (2 ftel'YStDS .. uncle~ OD admiltt. of authentic; 
material) & 160-4•. An ice-co1d sola. of V ill ).f~ was 
treated with freshly prepd. AesOs and allowed to staad over
night at 2s.• to yield au-le 7-cbloro.:l-(N-methy1acetamido)
~pbenyl-3H-1,~iazes:;ae "-oxide which was .Placed OD a. 
columa coats. 90 g. basic AJA. Elution with AcOEt gave T
chlo~2-metby•'Ullino-6-pheayl-3H-1,4-hanodiazepiae 4-oxide, 
m. 23;>..?9 (CHsCl.-EtiO). m, IV, and V are sedatives, muscle 
relaxants, or anticonvulsants. Barbara H. Weil 

68441T 2-Amiao-5-pheoyl-3H-1,4-benzodiuepioe seda-
tives. Stembach, Leo H.; Earley, James V.; Fryer. Rodney 
I. (Ho!fmann-La .Roche, F .• und Co., A.-G.) S. African 68 
01,075, 10~P1968, US Appl. OS Mar 196i; 22pp. A soln. of 75 
g. 7-chlon>l.3-dihydr~phenyl-!?H-1,4-benzodiazepin-2-one 
(la) rn 250 ml. HCONMes W:'\S s:itd. with l.lcNHs at 10•. the 
mixt. pbced in a pressure vessel. the vessel charged with 67 atm. 
N. heat.:d at 150• 24 hrs •• cooled, ~nd vent~ to the atm., tl•e 
soln. poured into 4 J. H,O. tl:e mi:d. adjusted to pH G with HCI 
and filtered, the ppt. di.~solv~ in 1 J. CH:Cls. t11e sotn. extd. wild 
250 mt. portions of 3N HCI thrice. the acid exts. combined, 
wa.~ with :250 ml. Cl-1.Cls. basi.4ied with }..'H,vH, and extd. 
with 3 250 ml. portians ol CHsC11, the exts. combined. washed 
•;th HsO. dried, and filtered. the filtrate cvapd •• the residue 
!:>oiled ''\ilh 3 150 ml. portions of benzene, _ ad th<: benzene frac
tions con:bined. coned •• aud cooled to give pale yellow I {R • 
M~'-"'H. R 1 - Cl) m. 248-9• (MeOH-CHsCI,). A soln. of 5 g. 
I:t. 30m1. pyrrolidine, and 0.1 S· ,,_MeC.H.S<>sff.HsO i11 100 ml. 

" It ?\-) •. ,a;!'( O> 

. Ph 

Ph?.lcwustirred andreftuxcd 22..51'rs. withawat'Tnrnover, the 
mixt. cvapd. in vacuo, the residur utd. with Ets<>-3.'Y' HOAe. 
the acid layer filtered, and the filt:ate basined with dil. NaOH 
to give I (R. - 1-pyrrotidinyl. R.' .... CJ) (iso-PrOH). A soln. of 
.5 g. la in 125 mt. dry tctrahydrofuran (THF) was added to a soln. 
of 15 g. McNH1in100 mt. dry TllF. a raixt. of 1.S g. TiCl. fo fiO 
rnl. TH.F added o;rcr 20 min. at o•, the mixt. stirred at rl30m 
temp. 4 'hrs., ktpt overnight. and fil:e.rc:d, the filtrate cvapd. to 
dfl·r;ess, •he residue diMOlved in 500 rnl. CH:CI:. and the sotn. 
washed once with 2()(\ mt. dil. NH,OH anrt twiee with 100 rnl. 
satd. NaCl sotn., dried, and cvaptl. to >e\·,.e ! (R • }.{e!\'H, n' ·• 
Cl) (Tl!~·i•exa11e). Simiiarly 11rc:pd. w:i.~ I (.R. - MeXH. R.1 -
~O,). ~i:nifarly. prepd. 1 (R1 - Cl) -l-nxirln wue (~ given): 
)!c~ff. Me,N. 1so-Pr!':H. piperidino, !':H:. To a suspension of 
25 JC. 7-chloro-l,3,4,5-tctr2!1ydro-5-p!ic::;jl·2H·1.4·bc:nzodia:e
Pir.-::!-ooc rlissolved in 300 rnl. d~y THv t:nder on N atom. was 
a1!•!'.'l a :;<>It". of 20 g. Mc:NH, fo JOO ml. dry 1·nF. the mixt. 
coc,lcd in an ice bath. a soln. <Jr l:? g. 1'iCI, in 100 mi. bcn:e;;e 
ad(!cd •wtr JO min. with stirrin~. the mi:d. kept 4 hrs. at room 
tem;>., !1:1 m1. H,O added, the soln. filten•d, the ppt. washed wit~ 
TH!:, awl the combin~ filtrates cv:lpd. to dryneu to gi,.·c 7-
c!: lr,ro-~ ,!;-c!ihydro-:?-mcthyl:1mir10-:1-~!1eny!-3ll - l ,4 • bc:n7.~h::c· 
pin~ .l!l;, in. 175-81)• (McOH-~t.0). A soln. or 1.2 g. oiiet!iyl 
:i.~ ·•1! . .:..:'1•1Kylate in 10 ml. dry b~n11·110: w:u added to a so!n. or::: 

:r in;">() ml. dry t:•o7.cnc an-!···~.,,,;,,. ~~fluxC"r! 1 :1r •• cc.r1b:. 
·,.:.«.i'h!JDml.<i:l.:-;H,O!i. C ···-.!tr:' . .:'(;~,.:'.'.:· 

''' ·· ~1). ". r-:rz 
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J";SS.;c- B!'r:='1..!~U~"tne t!:::fi7:1.!:v~~- A:-c:.~~, G&:t.·:s · • .\..; 
Ste:nb!lch, :.Co H. (l.fo!fmann-1.3 r..oclle, F., t::-:.d Co .• A •• G.) 
Fr. l.507,878 (Cl. 3 Old, A 6U:), 2!1 Dec 1~57, US Appl. 1~ J~n 
196€; S p;i. .Quale;nat;-qui~o?in~ c!c:-in. rei1.ct. ;:·ith priro~9· 
amines to give the corresponding t1t1'! c •. i:;>d. 'Ih't!3, lg. (1>
chloro-t-phenyl-Z-<ouic.azolinylmethyl)trimelhyls~moniurn 3-
oxide iodide (II) ,.-as ~-eacled 19 days at. ~.i· with .. 20 n1l. 
Me~H:s in A closed tubt- and work...-d up to i;ive 7-chlorc-2-
~elhylamino.S.phenyl-3H-l, 4-ben%od}azepine 4-o:Ude, m. 2:.~ 
s•, Ble:CO). JI is p1epd. by :eact!_ng 5.0 g= 6-c~lor:i-2-ch
methyl.:ninometbyl~-phenylqu1nuo.m1t 3-oxide m :;o ml. 
MeOH with 5.0 ml. Mel at. room temp.; II m. 201-3•. (de- • 
coi:r.pn ) Al:so prepd • ...-ere 1-(6-chloro-4-i>henyl-2-quinuolin
ylmethyi).l-meth,ylbexahydrouepinium Na-oxide iodide, m. 
20~7· (clect"mpr1.); 7-chloro-:?-methylamino-5-phenyl-31! -1, 4-
ben%odiuepine 4-oxid~. m. _23-1-7•; .7-c:hloro-2:_methylam1nu..S
phenyl~l!-l,4-blSnzod1azep1ne 3-ox1de, m. 235-7°; 6-c:hlon;-4-
phenyl-2-piperidiaomethylquinasoline 3-oxide, m.. Ul4•; and 
6-chloro-2-morpholino+phenylquinuoline 3-oxide, m.. 159-6'. • 
decompn). Anita ?.1angels 

1067S91s · 7-Cbloro-2-metb71auaillo-5-phmyl.3H.,.l,4-bl' iacli
axepili• N'-oxide. Tabcsik •. Tiberiu; Koutin, Peter; Popa. · 
Valer; :V.athe. Eniko ~ia • .Ministry of the Chemic:il 
Industry) Rom. "9,035 (CJ. C 07cl), 23 Mar 1968. Appl. 16 
Nov 1966; 2 pp. .The title compel. (I) was ·,>ttpd_ from 2-
chloromcthyl.-1-pbenyl-6-chloroquiaazo!ine Ns-('.xicfe and 303 
MeNH, sola. ia MeOH. TbllS, 31.5 ·tr. Me.."l'H1 soln. was 
cooled to o-s• and 13.5 kr. 2-chtoromethyl.+pbenyl.o.chloro
quiaazoline (U) was added duriar 15-.20 mia. under sti.-ring at 
<ts•. Tbe reactor was dosed and the reaction mixt:. was heatr-.1 
to 43-51'•, when ·the pressure attained 0.4--0.6 atJtt. Air~ 4 
hrs., the -aspmsion was cooled to -5 to -s•. and stirred at this 
temp. 2H2 hrs., when I crystd. The c:rystD. was completed 
whai the mother sola. reached a coiicu: <2.53. The end. of 
the crystD. of I was detd. polarographically by comparing the 
filtered sola. with a standard so1a. prepd. from 0.05 f· I in 60 
ml. AcOH brought to 100 ml. with distd. water. Tbe crystd. 
product was filtered off :ma washed with 2-.5 J. Me.CO cooled to 
o• and then with 2-10 1. distd. 11·ater. Th11S. 88-913 I, m. 
23J-.5•, was obtained. Marcd M. Gregociaa 

IOS261t Derivatives o!·5-pbeny1-7-chloro-JH-l,4-benzodiaze
pioe. Aktieselskabet Grindsledvaerket. Fr. J,'482,6U (CJ. 
C 074, A 611). May .26, 196i; Brit. :\ppl. June 9, 1965; 6 pp. 
A niixt. or 6 g. 5-:hloro-2-nitrobenzaldchyde, 3.9 r- HC(OMe)s, 
0.08 r. NH,Cl, aud 4 ml. MeOH rdluxed 90 min. gave 9:?3 
5-chloro-2-nitrobeJUalddiyde dimethyl acetal (1), b,.1 su· .. n'~ 
l.s35d. l (l!!.lS r.) w21 hydrogenated at 4 atm. on 5 g. Ni in 
the preseace of 300 mr. ~OAc in 150 ml. MeOH to give 10.6 f. 
5-chloro-:.kmino~nzaldehyde dimethyl acetal (II!. Acyla.tion 
of the crude II by .t.cOH-ClCH,CO,H mixed anhydride (froru 
<l.95ra1. CICH,COCl and 5.25 I· KOAc in 1001al. Cl:C:CHCI) in 
10 u.I. Cl:C: CHCI gave 14 .55 g. 2-dimeti'loxymo:thyl-o,4-dichloro
acetanilide (III). III, i g. NH.OH.HCI. 150 ml. l-feOH, and 
40 ml. H:O were boiled 5 s:iin. to give 9..()5 g. !?-(N-c:hloroacetyl
amiuo)-fkhlorobenzaldoxi1ne (IV), m. 2()2-3• (decompa.) (1 :2 
c.H.-Me,CO). A. $0ln. of cU> r. IV in :?00 ml. HOAc wu satd. 
with anhyd. HCJ at GO-io•. The mixt. w:u coned. ta 3-4 mt. 
and ntd. with 600 ml. CH,Cl1 a~d 30 mt. A! ?\a.C~. The dried 
or;. fayer was coned. to 50 ml. and dild. with 50 ml. Et:O and 
~ml. petroleum etha, giving 5.li" ~- fi-chinro-!?-chloramf'thyJ
t;uin;,1.11Jine 8-oxide (V); m. 18:>9 (r!cc~rn;:>11.) (3:1:1 CH:CI, 
Er,~-vetrol<!Um ether). V (I g.). di~so:ved :n ~ mi. :?53 meth
an~hc ~1eXH, at:;• for 30 min., then c~ii:c:d to -is•. c:n·e 0.5 
i;. 'i-clliuro-:?-meihylamino-3H-l,4-bcn?otli:i: .. ;ii:ie 4-cxide (VI). 
n1. :?-:u•. .-\ddn. or PhMgSt' (from 15.S_. ;{. PhBt') in 140 ml. 
Et,O to 1 I .2 g. VI in .500 mt. tetrah:;-!r-,fo::i:i :1t 15V• 1e:ive 8.3 f· 
2·mt-t'1~·b 1 :i<>-4-hrdroxy-5-phenyl-7 -c~:oro-1,-".-tlihyc!~l/·1,4-
bcnioc!ia )ine (VII), m.181-3• (E~,O~- o~:-!:1. of l.51. Vll by 
H,;O i>• < O.iO i;. 2-methyla:ni: .. -."w;;>:~ .. :".· l·i·chloro-3H-l,~ 
b-:a:.~i:iu;iine 4·oxide (VIII), o. :2·' ~ •. T·-.,:rnent of 4.03 g • 

..1'!'>1iM. H) ('{'·) /"/; 
o,,...'::)-s (VII:) c1..J..>)-N ex> 

P1i 0 .1·~ OK 

IV i:1 :;11 ml. }lcOH with JG.~ ml..\" S/Ji! f •: !5 rnio. under:<: 
,.-;,_~ ~ ::.; ~ .i;. i-cl1!r.rcr3.'/·1,4·l>c::l~-'.::it ·;,;: ··• :11l)-one -k>ti<.!~ 
fl;,,'· ,,,., .• ,._,, :?35" (3: 5 EtOH-H ,CJ;. \" ' · . ' Ph:'\t::Hr (Crom 
1.:-11:. :·:oHr)in:!(lml.Et:Ot•J'' ·.· · ••rnl.t•.'.rcihyr'·"· 
'· . .·,:1 .. r,ti-> ':";~.,·c 4-h· .. = •• :.,· .. c:ii.::1> .. f,:!.·r ... 
,._. '.'/-l,·~-~ ... ·~1.f,~1:\.l:':~··>.' : L :1L"'-:·:,~ \1~ .. 

"";:; fJv.>i. \"Ill i~;: I. k. C.i;··•<"ll 
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lCSOO!>x J,o;.Jio::izodiazep:nes. Aktic'<:l<k:L~t G=ir:dstd· 
'·:u:~l.:ct. Neth. Ap;tl. 6,M8,0l9 (Cl. C Olcl). De.:. 12. lY•:;l'i; ~=:t . 
. .\;-f'll. Ju:ic 9. l~•ti5; H pp. A r.>ixt. of 6 ;. ;:-chloro-G-1atr.:>
L-:nz::.ldd1yc!oe, 3 .!) ;;. !)g ':';. trimc:hyl o=tl:ob!T.'..::.te, 0.03 ;;. XH.C:l, 
:i.n<l .; ml. }.1cOH w:i,. • cf!l!xcd 90 mia., filtered, and t\."aP\I. m 
'-:•cuo. tht r~idu~ added to Et:O. the ppt. filtered off, the fil
t::1k o:•·apd., and the residue distd. to ~i.-e 9:!',~ 3-chloro-6-
r.i:rnbcnuldthyde dimc:hyl a~tal (I). b,,.1 SG''. n=,.;- l.~155. I 
I l:!. lS g.) and 3tYJ rng. Ac01': in 150 ml. M!!OH ''":IS shaken 5 
hrs. o•·er 5 g. Raney ?\i at 4 atm. H at room t 'nip .• the mi.xt. 
f\hc-T~I. the filu •• •.,, e•·apd. in vacuo at 50•, 150 ml. Et:O addet! 
tn the residue, the prt. filtered ofi, the filtrate dried an~ C'l.-:tpd. 
in ~cuo, the residue dissolved in 10 ml. C:HCI •• a soln. of 5.25 g. 
AcO~a and 4.95 ml. CICH:COCl in 100 rnl. C.H~ added, the 
•he.lo: Sl.irrtd overnight at rooin temp. and filtered, the filtrat~ 
C'-:a~.. and the residue in 100 ml. Et:O •c-ashtd with 63 
X:.HCO, and dried over l\tgSO,, the Et:O e~-a;id. in \.-acuo to 
P'"e l-l.55g. yellow oil which wasdissoh-ed in·l50m1. MeOH an~ 
t.'11: ,.·he.le refluxed. A soln. of i g. NH:OH.HCI in 40 ml. H:O 
•:.!<:added, the whole stirr~! and refluxed 5 min., 30 ml. H:O ad
dt-d. and the whole was cooled to -20• to ppt. 9.()5 g. 4'-c:hloro-
6'-furmyl-2-chloro3cetanilide oxime (II), m. 20:!-J• (do:eompn.) 
ftrmy1-:?-c:h1oroacetanilide oxime (II) m. 202-3• (dtt0mp:i.} 
U =! C,H.-AcOEt). ll (6.9 g.) in 200 ml. slacial AcOH was 
9oald. at oo-;o• with dry HCI, the soln. ke:>t overnight at room 
k:np. and coned. to 3-4 ml., and U.e residue worJ..~ up to give 
.5.1;_ .:. 6<hlor~2.fclilorometh..-J)quinazolir.e :H>xide (lll). m. 
1:is· ldccompn.) (3:1:1 CH,Cl::-Et::O-peuo~m ~e;-). m Cl so.) 

· "'2S dissolved :it -[>• in 9 ml. 253 MeXH: in ~leOH a:id the· 
•belle heated 30 min. at s·. cooled to -1s· and kept overnight 

CHLORDIAZEPOXIDE 
Purification 

101: l'I9i6j Purification or 1,4-bn"Zodiaz.pinn. LewandOW3b 
Maria Bozena; Morawski, Bogdan; Zarecka. Bllbara; Panzewska' 
Halin•; Tomasuwska, Irena (Tarchominslcie Z.!c!acly Farmaceutyc:m; 
"Potra•) p,J. PL 122,616 (Cl. C07DU3/24). 05 Apr 198-1, Appl. 
221,252, 07 Jan 1980: 4 p~. Title compcb. (I) (It • H, alkyl; Rt • 

C)o 

"~·. 
Cl, NU:r: it1 • H, Cl) or II wtmi purified by ror:iple~i":C them Hith 
ZnCb in an org. S')lvent. lhen decom;>i. th• co;:,;.i!.,." ..... ;:!-! H:O. 
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S>)lCOA S~p:tr;ttioa a.c:t pt:ri!ic:don of 7-ct!::>ro-2-metilyt
am~.e>-S-pheayl-ln-1,4-be:i ~<>di!\Zepice .N~J.ide. Cuon, Con
st:m:in; Cotsc!towni:in, :\:; •to:i; Bernstein, Aardia (Ror:t:in!:i., 
Minist:y of t!i.e Chemic-.i.l ln·lustr;) Rom. ~S.026 (Cl. COid), OS 
?\o" 1967, Appl. 11 :\pr 1~6S; 2 pp. The title compel. I was 
obt:i.ine.:l by the re:i.ction of ~-chtoromethyl-4-p~enyl-6-chloro
quin;uoline J\"•-i>'.'ttde (II) with MeNH, in _\[e()H. After sep,!f. 
the re:iction product by cooling at room !emp. 16 hrs. :i.nd dist;. 
the e:..c:d$ MeOH soln. of •• 1e:-:H1 or by filtration of t!ie suspen
sion, the purifi.c:i.tion of the obt:i.ined residue or pp':. was Clrried 
out by extg. the im;narities \Yitb toluene anci water. For e:c
ample, to 3:!61 g. 203- Me~H: soln. in :MeOH cooled at 10• was 
:idded in portions \Yith stirring 9M g. II of min. purity 953 
over 30 min •• at 30•. the 111id. lie:ited at -13-0• l br •• the mixt. 
stirred 16 brs. at room temp" and exce5s MeOH sola. of :MeNH: 
distd. under low prasure at 3()-.S•. PhMe{0.5 1.) w:is added to 
the raidue, toluene-).IeOH azeot.roi>e distd. at low pressure; 1 L 

a- .... L~ . " 
_U,.A~ 

toluene and l l. wata" w.ece added with slininar to the 2nd resi
due, the su~pmsion filtered, aud the ppt. washed with toltaeti• 
and water until the wash toluene was oaly light yeilowish and the 
distil. water did not contain a- to arin 74 g. 99.4.,crJ>un: I. m. 
235-6•. By concg. the toluene obtamed after w:ishinp, aD 
addnl. quantity of 99.3~crpure 1 was obtained, the total yield 
of I beinar 873. !rlan:el M. C~oriaa. 

CHLORDIAZEPOXIDE 
Miscellaneous 

CS24om Analgesic. Miller, Joseph Alvin, Jr. (Lilly, Eli, and 
Co.) Ger., Otfen. 1,910,986.(CJ. A 61k), 18 Sep 1959, US 
Appl. 04 Mar 195:~; 14 pp. An improved r.uatl(esic is o~t:lincd 
by mixing a-d-l-dimethyl:ln-.ineh1-meth)·l·l,!?-diphenyl-!?-autyl 
propic;,:i:i.le (I) or a pharmaceutically acce:>uble sa!t, in an an1t. 
which, in the prescm:c of 7-c:.iloro-2-111eth)·lami:in-.'",.phcnrl-3H
l,4·boenzodiazcpinc 4-oxide (II) or i-chl<>ro-1 ,.1-dihydro-l
methy1·5-phenyl·!?H-1,4·benzodiazepin-!?·one (Ill) or their salts, 
is active as ln analgesic. In gear.al, the acti•·c l)ral dose of J is 
O.S-30 mi:.f.ci;. body wt. of the animal. PrefenC.f:/, the pr..-pn. 
contains l wt. ;>art ll or Ill and 1-10 wt. pl~~s I. Thus. l.HCI 
and II arc tc,tcd on rats (s.c.), (Robbin~ t·:~t r.i•:thod, 1!155). 
The uv. reaction t.imc of t.he co:tr?l:s is about .; ~cc (cc.nipd., 
amt. in ms;/kg, and reaction time in sec ;:> ... en/; cl)ntrol, -, 
4.!?2; If, 2.0, -1.:::;; 11, lG.0, 4.!?5; I.He;-•~..? L, i.5 and 2.0, 
8.S.1; l.HCI and II, 7.5 and 8.0, 10~~3. Hury Ve ?.loor 

r 
I 
I 
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~ZJt.Ym S!l'.>!.:i.i::ed rele:i.s~ or ente:ic s:nalI cuboid:il c!o·..:i~e 
forms. Gaunt, Wi:ti:un E. U.S. 3,-W),~59 (Cl. 4:?-1-31; ;,.. 
61!:). 10 Jun l!l:H, Appl. 21 O~t 1!:55; 7 pp •. Small C'.!:midoil 
rlOS."l.3;e forms of a '\-:lriety of metlia.-:tents a•e providffi which <.:t!I: 
be either sustoiired rele:lse or enteric in n:ituce. The biol. active 
a&ent is di>Svlvo:J in a vol:ititc solvent or solvent mi.'tt. wit.'l ~ 
film former or :i film forming polymu and L~e sota. is est onto a. 
r..:i.t surface, the solvents ev:i.:xL and the rem:tinin;t !lc.~ible fi.lin 
cut ia:o strips :ind then transversely to form the cuboiclal par
ticles whic!t are clmr. tra>l.Sparent ai.d gl:tss.-like. Thus,. 10 ~·of 
penupipuide Mc su:fa~e (I) :i.nd 10 It· af po>;;(..-&nyl acet:i.te)
phthalate copolymer (II) were dissolved in 50 cc. ol a ini.1.t • .:of 
80 p:irts of CH,Cl1 :md 20 parts of MeOH, 20 g. of Al acetyl 
salicyb.te {ill) was dissolved in SO cc. of the S:lme solvent ntix. 
The b,.o sol:i;o. were mi.-,:ed and poured into :a sh:allow tray or 
appro . ..:. 250 cm.• are:i. Tt--:. solV'ent was permitted. :.0 eva;>cn.ite 
s!owly and 'Yhea the film 'Yeighed about 50 g •• it w:is roemoved 
from the cli5h :uid cut iat~ Pp:>ro."C. 0.05 iu. cube... The re
maini;:iic solvent w;as rar. ~Yed in the oven at 60•. On teslinlt the 
rcle-.a.sc d1anc~tics of th~ cubn u~ia;; the rot:atia: bottle 
tec!lai;: or Sou.dcr :211d Elk 1bogen. the following dat.2. were ob
tained. After gutric exposure rur 1 hr •• the 3 cumulative re
le25e was lS.5. .\!ter ~.utric cxpos~·e for 1 hr. and intestia3l 
uposure for l hr •• the % c:amul:ltive re:cme was 25.0. After 
1 hr. gastri' plus 3 lus. intestinal e:_;;:isure. the 3 auuul:Wve 
refuse was 35.03. Alter 1 hr. -;a.stric plus 7 hrs. mmtinU 
aposurc the 3 c:umlllative release was 45.S'f.,. Difi'erent film 
for·'" gave 'ifJere:nt release char.u:tuistics. Using St parts I 
.uc. !-i parts m with 12 pai ts of cellulose aa:tatc pht!labte (IV) 
or with G parts '!V aud G parts II. the follo,...ing nsults were ob
tained. Io the former case. the 3 cumulative Telease was 
25.0. 5i .5. 87 .5 lllld H .53 under the co11ditioas descnoed 
abo\"e. In the btter case. ue fipires were 17.5. 42.5. 67.5 aad 
90.03 resp. The following medicameots were also used; vita
min Bn. pbmclimetruine-HCJ, valcthamate bromide, isothi
pcndyl hydr'JChloride, chlorphenir:unine raaleate. methamphet
amine-HCl. cast01' oil, chlordiuepoxide. Na O.O-diinethyl · 
2.2.2-trichlorohydroxyethylpho..phonate and hexylrcsorcinol. 
The following fi.lm formers were also used; white wax.free shclW:. 
refined gum saadarac. cellulose acetate succiaate. poly{vinyl
pyrrolidinone}, cdlulose acetate propionate aod cellulose acetate 
dicthylami.noal:date. The following plasticiurs were used; 
di-"E: phthalate and tri·Bu acetylcitr:ite. The followin;i: salts 
w«re uxd; .clibasic Al acetate, Al abietate. Al acctylsalicylate, 
1i·. launte 1111d Al octoate. The followia6 solV'cDts and solvent 
m1u.s. WI':"'- wed; : H.O. CHCI,, ~PrOll and EtOH. · The 
ratL '"'' &r l::i. of the film formers is more important in the rdease 
or the_.l.-ugs than the soly. of the drugs themsdves. . . 

85: 3305Jr 6-Chlnro-2-chloro;n1;tbyJ-~phenyl::r:i~3zo:ine-=> 
3-oxide an<I i:-.c.·r;;o•'.l'. ll.?S. Nakanishi, s" ;-.:.:i•:: !~arth, 
W11yne E. (Pfoe; b~.) U.S. z !132,ns (Cl. '.!ti<}- ._;,:•1; C•llD). 
13 Jan Hl76, ,\ppl. ::.:J.l·.)1, 23 Sep 1974; 4 pp. Ch'.ori::..i<in of 

2,4-(E:)CtC,!I1~·. ~:::C:'."-:CJ by SOC!z in :ef".:;xi~: ':·: ··, ··:ive 
2,4-(Rl)C!C;! ! ·,: :.".(~;: L.-.:!JCI, which unc!erwent CfL' ,,.; .. , ~ith 
.NH10H.HCI :n r;·~ic!=~~ 1t room temp. l.O give l~~ ~'.,ie.: ·n;>rf. I. 

r 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

In the patents A2.2. and A.2.4. the preparation of clofibrate is 

desctibed according to the standard process. with A2.4. being an 

improvement of A2.2. ( same inventor ) . The yield of clofibric acid 

.. :; 38-89%, the subsequent ester formation yields 94i. 

in A2.3. clofibrate is obf:ained from clofibric acid by este1· formation 

with e·::hy1 acetate. Patent A2.1. proceeds from sodium-4-chloroph~noxide 

and 2-chloroisobutyric acid . 
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A2 
CLOFIBRATE 

Preparation 

SG: 1553S2A l:::thyl a-(4-cblorophenay)isobutyratet. Takasu. 
J:aru; Hiramoto, 'rakashi; Yokoo, Hiroshi; Takahashi, Hiroshi; 
Satoh, Kanro (Daicel Ltd.) ''1.pao. Kokai 76,1%5.337 CCL 
C07C69/67), Gl Nov 1976, Appl 75/48,953, 22 Apr 1975; 7 pp. 
4-CIC,H.OCMe2COiEt (I) was prepd. by treatment uf an 
alakaJai i:ietal 4-chlorophenox!de with MnCXCChEt (JI; X "" 
halo). Low-boilfo4 impurities were removed by dist:. ofC the 
excess II and treatinJ the residue with an alkali 1netal ethoxide.. 
Thus, a mixt. or 64.3 c 4-CIC.H.OH and 60 c 25"• N:iOH in 
PbMe was dehyrated via the PhM~H:O azeotn>~ a:id the 
resulting 4-CIC6H.ONa as a slurry in Pbl\rta treated 11¥ith 113 ~ 
II (X • Cl), the excess evapd.. and tho residua stirred 11¥ith 20.1 
g 10'& EtONa-EtOH for 1 b at so• C with distn. of EtOH to 
Jive 91.3 g I. The product did not. contaiA IM1-boilinir 
unpurities and only 6 ppm 4-Clc.HtOH, ~mpared with 0.32.,_ 
loW-boilin1 impurities and lSO ppaa .C-Cledi40H without the 
EtONa treatmanL . S. Okuda 

t2624Ss p-Chloroohenoxyisobutyric: ac:id and its dedntive. 
Andr~. Gheorshe (Fabric:a Chimic:a ''Sintofonn'1 Rom. 
52,802 (Cl. C 07c), 20 Dec 1971. Appl. 59,5(t.?, 27 l\lfar 1969; 2 
pp. t>-Chlorophcnoxyisobutyric ;icid (1) is prepd. from f>-c:htoro
phcnol, ac:ctonc, NaOH, and CH~. CHCh is added al 40., 
and the reaction is effected at .io-s• to yield SS-93 I. n.e Et 
eotcr is obtained from EtOH and the acid (9-13 yield). The Na 
531t1s obtained by neutralizatior. with NaOH in eth:anol sotn. 

c. Thirot 

• 59~44e Ethyf ·~ - (p- chlorophenoxy)lsobutyrattt; Ciersn:r.-
11nsk1, Jakub; Kyoa, Henryk; Soboi8'•, Marek (Crodziskie 
Z•klatiy Fr.rmaceutyane "Polfa"') Ger. t)ffen. 2,112.546 (CL 
C. 07c, A 611), 18 "'\ov 1971, Pol. Appl. 16 Mar 1970; 5 pp. 
T1~e compd. (1), useful as a pharmaceutical for the blood circu
Jat1on system, was prepd. by estecification of f>-ClC.H10CMe
C02H (II) with AcOEt. Thus, 21.4 parts I1 was refluxed 8 hr 
with AcOEt and H,SO, to give 22 parts pure I. 

3394Sj Prepar&tion of p-ch!oropb'!noxyisobutnfc At!.-! anJ its 
derhatives. Andreucu, Gh~or~'.1c: (Institutui de C.i;rc-:tar: 
Chimco-Fal'rlaceutice) Ror.i. S:!.:::i.~ (Cl. C 07c), 213 l.'.:g 1\)71, 
1\;:ipl. 13 Oct 196~; 2 pp. Adtln. to Ro:n. 52,802. l:r. t~e er.tn. 
of p-c:hlorophenoiryiso~utyric aci1 (1) the expensive and hi:th· 
boiiing solvents of th'! ~.ir~::: r\r-nt· are r-:pb.ced t:y c.:-i:,, 
,,;,Me, and :xylene at 20-3J' and the l Na swt is obt:>.!r.ed in 
:!'.!e2CO instead of EtOH :-::edium. 'Thu,, to f>-Chlorophenol ill 
.' ~t1CO, conty,. N'aOH i! added CHCJ,, the soln. k-:p: 5 1::- :::t 
.;.·-2•. M.::CO ex-:e1s is re~o·:cd .!:'I~ Ii:; ;>pt~. ~·i::1 .!ii. HCt 
ar ·1 exrd from the aq. so!:i. wi~!1 c,rr, :i.t 20-30•. A 93 soln. 
o! 'Ila'\ ..:Or is adr.~c\ to th:: ~:'I '.'!;IC l::aycr and a(t~r the e:..ln. 
with '-. :) of the Na s:i.lt, I i; ;l;>'.~. with HCl in 88-!>% yie:cl. 
Flnilin · with EtOH and H:SO, y:clds I Et ester. 'The :\ii:rCO 
50111. ol l was treated with a cone~!. :i.q. soln. of ?\aOH at ~0-:m•, 
yl'!ldini 98-93 Na salt. J:i.na R·~nu 
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CLOFISRATE 

Miscellaneous 

86: 60S2Sk Solid preparations containing dhyl cr--p-chle>= 
ropheaoxyisobutyrate. Watanabe, Sumiko (Ishii Hideki} 
.J:ipau.. Kokai 76,l0-&,026 (CL A61K9/l4), 14 Sep 1976, 1\ppl. 
75/26,049, OS Mar 1975; 3 pp. Uq. clo/ibrote (Et a:-p-chh>r:o=-

c:t -O-cx:11uC:O.lt 
1 

phenox)isobut)"Tate)(l) (637-07-0] is mi&ed with powd. ino~
substances (such as M1 siliate, anhyd. silicic 11rid, and acti- '-'> 
to form ~d. l. ~llS. I 3: and Mg silicate wmi mixed to gi'Vlt a 
powder. Th• powder can be iranulated with a bird~. 

K.Sempuku 

86: 3-1276k Solid preparations containing ethyl a-p-chlo= 
rophenoxyisobutyrate. Watanabe, Sumiko (Ishii, Hidel.i) 
Japan. Kokai 76,10.J,02.S (CL AlilK9/14), 14 Stp 19i6, Appl 
75/26,047, 05 Mar 1975; 3 pp. Liq clo/ibrote (Et a-p-chloro= 

. Cl -O-OCM.2COrEI 
• I 

. phenOS)i'IObutyrate}O) [637-07-0] is mixM \vith powd. carbohydrates 
such as l>-$orbitol [~~70-1], amylase [!)()OS -8?-7), (J-cyclodextrilr 
(7585-3!)-9], or C:eztrira (9001-:iJ-9} to produce powd. I. Th~ 
powder may be granulated with a bmcler. Thus, 3g I l\nd 9% 
I>-sorbitol were mixed to rive powd_. I. K. Sempuku 

84: 16S551a Azo1e ao!imycotic:s as cosmetic agents. Buechel, 
Karl H.; Plempel, ~:infred (B;iyer A.-G.) Ger. Orren. 
2,430,039 (Cl. A61 K), C.d Jan 1976, Appl. P 2-1 30 039.8, 22 Jun 
1974; 44 pp. Jmidazole and triazole compds. showinc antimycol)"tic: 

-0-0- ~ .. 
. c1 DCM! cocw., I "'· I • • NCI 

'-"' . II 

activity a:ainst Pilyro1poru11t Of.'alc were prepd. and ~ in 
sh3mpoos ar.d hair care compns. For nample, 409 I 4'-chloro-= 
4-hydroi:ybiphtnyl (28034-99-3] was truted with 260 c 
a-chluropinacolone [13547-'.TO-I) to give Sl3 g l-l4'-C4"-chlo= 
rophtnyllphtnozyJ-3,3-dimtthyl-2-butanon~ (I) 53732-36-8). 
1 (650 g) was lrtated with 280 ' imidazol~ [288-32-1) to cive 
1-im idazol-1-yl-1-( 4'-( 4"-ch lorophtnvlJ _.,!: ~.-ioi:y J-3,3-dime=a 
lf:y!-2-butanorac-HCI (II) [589H-85-2). 11 ir."!-iibited growth or 
P. oval<! i:•1itures at concns. <1 mcg/r:il \'.;,""" eiramd. after 3 
c!ays. A iia. •hampoo compn. con!J. S0.0% r.11ir.o<!thanolammonium 
laur»I sulf:i•.<?, 3:i'k oleh: acid dietha~nlJmh~. -15 .. S~ HJ(), 1.0'7. 
1nti'.·:iyc~l;:i.:. and desired amts. or p~rf ;:n~. ~ye. or preservatives 
wa; p~t'pr!. 

li9: :::g1.;., Ainioated halophenoxy co~1,J'>und• useful in 
th" tr~a:mt!nl or lipid equilibrium di.<>r•fors. Laboratorios 
Fun:. S. ,\. Spau. 439,155 (Cl. COiC). Iii Oct 1977, Appl. O' 
Jul. l'.175; ~6 pp. p-Halophen0Jyisol:t1!:-:-:·: Jcid amin• salts or 
1r.11r!~ -1;~:-: ;>re pd. for Ufe as hypolip,-nir~ .1:i -: '1nliatherosclerot1c~ 
(:n c!.1•.i). "!'~•is, clofibric acid salts with i:i:i.~ :~·-:~or EtiNCH:zCH:ll! f 
we:~ pr•r:id, by reaction or the en~ ·1 ,,, •• :: ·; in ethtr-e!h;in,,f. 
T'.:e a~:c .. , p-CIC«ll.OCMezCO~l!lt" I'-' '!. 2-pyri<lyl) wer·: 
"' ~-· .. : :;·-.:J.1:i .. 11 nr clofibric ar: i ~::• 
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ANALYSIS O~ THE ABSTRACTS OF PATENTS 

The patents for the preparation of clotrilliU.£ole belong mainly to 

three companies: A3. 3. - A3. 15. to Kyowa Hakka Kogyo Co. , the patents 

A3. l7. - AJ.28. to Sumitomo and the patents A3.29. and AJ.31. - A3.36. 

to Bayer. 

Among these patents the reaction of o-chlorotri~~chloride with imidazole 

which is frequently reacted as a complex metal salt is pr:Jtected 

in the following patents: AJ.16., A3.l7., A3.22., A3.23., A3.27., 

A3.29., A3.30., A3.32., A3.33. and A3.35. 

In the patents A3. l. - A3.5., A3.13. - A3.15., A3.18. · A3.2l., A3.24., 

A3.26., A3.28. and A3.36. o-chlorotriphenylcarbinole reacts with 

im;dazole in the presence of acidic catalysts. 

I 
I 
' 
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ABSTRAC~S OF PATENTS 



A3. l. 

A3.2. 

AJ.3. 

A3.4. 
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A3 
CLOTRlf:IAZOLE 
Preparation 

101: l7JZS0q 1-(0-Clllorotrit:rl)imidaZ.le.. Kotobuki Seiyaku K. 
K. Jpn. Kokai · Tokkyo Koho JP 59 95,275 [s.& 95,%75) (CL 
CO'ID:?:W/62). 01 Jun 1984. AppL 82/203.433. 19 NOY 1982: 2. pp. 

a 
. . ' 
~--0.2~-0 -·(> 

a I 

'The title compel. [I. R • Q (II)) wa pnpL by r..ctioa of HOQ with 
AcCl and treat.mat oC the product with I [R • Ac (Ill). cyano}. 
Thus. G.47 c kCI in 3 mL CHiCb - added to 1.47 c HOQ in 11· 
mL CHzCb at zooaa temp.. the nsultiq llliU. reflaud for 1 h. o.&6 c 
III and Ui8 c K£0» _,. added. aui the raultiaa mW. wa 
rd1und for 3 h to Ki,.. 1.01 c IL . . 

101: l30691r N-(TriplaeayJmethyl)imid•-'-- Biernat. Jan;. 
Luboch. Elzbieta (Politechnika Gdanaka: Instytut Przem)-sl:& 
Farm.autycz:nqo) PoL PL 116.TSS (CL C01D233/62), 30 Jwa 
1981. Appl 208,809. 03 Aue 197S; 3 pp. Title C1111Dpcb. (I) (R • H. 

·~ -b L_,'..c... ' 
Cl) -re prepd. Thld0 20 mL pyridine, then 11.8 mL CbP(O)OEt 
were eddcd to 14 c imiclazole iu 30 1:1L MeCN, the s::U&t.. •.U stirred 
a few min, 18.JI & 2-Clc.H.CPhiOH _,. added. and ~ whol• was 
refluxed 5 h to cive 56 .. I (R • Cl). 

101: 23'727 l-Tiiphnzliaetb71imlduol- K,_a Hallo KOIJ1) 
Co .. Ltd. Jpa. Kokai Tokkyo Kolao JP 58.193.'71 (S3tl9M11l 
(CL C0'7D233/62). 18 NO¥ 1983, Appl 82/BDJJJI. 13 May 1982; 4 
pp. 1-Tripheaylcaethylimidazol•• w~ prepd. bJ nactioa or 

q!2. 
C:I II . 

trir,l:enyt-ueU..aaob with imidazole (I) in the p""9nC:. of lleteropoly 
acid cata:Y'b. Thu.. a 111izt. or 6.9 c (2-Cl<Aiiil?biCOH, 10 lllL 
AcOH, 10 c H::PMonO-. and 6.S f I in tti.:~doro•t.'1a:1• was kept 12 h 
at l tJ• t.> giv' 72.6~ imidazole I. Similar!y p:,;id. wu 1-uiphP 
nyl:e~~;'ii!:tic! uole. K. Seinp""1a 

l•))': ?'l9ll:!1.:: 1-Tripbnylntethylimii! .. :<o~...,. "(·10 ... Halek-> Kono 
Co., Lu! •• J.,n. Kokai Tolr.kyo Kobo J? '.J !.;.~71 ~IU 16,8r9) (CL 
CUii>'?'.l:l/rilt, 28 Jan 198-1, Appl 8Z/ 1:?-~ :. ;.~. : ; Jul 1982; 3 pp. 

']~..,_"'-! .r.: .. + .. ,_ 
1....11"'-'" I L i....r ~:. :r 

1-T~:;ine:iy!~"!thylimidezoln ,.,er• p:e~·l. ~/ ~' ·· 'i-Jn cf triphe:iyl .. 
r.~~l:.a."\o: • ...,::1 actiYat.d ;miduo!~ I (.' .• ~ ;. .. , ·~• or II (X • h:alo; 
r. • 0-3; '" • 1-C; m + n • 4). Thw, :?.~.; o: ;:-c -:AH1)Ph2COH WH 
ad<!:J !<l ~ nizt. or 7 'iraiduole 11nd l. -;•; ~ ·' AJGli in ¥cCN L"ld 
th9 who: .. r-r.used 8 h to cive 58~ 1-(·,-d•.:x.,;-:. - ~:1!diphenyl111ethYo 
lh:!<:!.i:.oi.,. Abo. 1-tritylimiduol" "'"' ;::•;ir!. K. Scmpuku 



A3.5. 

A3.6. 

A3.7. 

A3.8. 

A3.9. 

:d.10. 

-2-

100: :o;,3?2x 1-(Triphe~yloethyl)imida:olitS. Kyows fbkko 
Kogvo Co., Ltd. Jpn. Kokai Tokkyo Koho JP 5S,~16,t6-I. 
[SJ,%16,16.&) (CJ. C07D2:i3/62), 15 D~ 1933. Appl. 8?/100,159. 11 
Jun 193:?; 3 pp. 1-{rrt;ihanylmethyl)imidazoies wer• pr~pl.. ~y 
ruction or tri;>henylotmtl:anots with 1-unsub3litated i.:nidazol" .. ~ 
the presence of (XS<h):O ([, X - halo) or (XS0:0):. Thus. 1.2 r_l 
ex - F) •as added to 2.95 ' (o-chlorophenyl)diplnnylmethanol IA 
CH:C!: at. -10•. 3.¢ s imiwole added 1 h later. and the whole let. 
react 30 min to siva 63JI ,_ 1-{(o-chlorophanyl)diplwnylmet!Jyl)imid.lzol._ 
Abo, prepd. was 1-{triphenylmethyl)imidamla. K.. Sem~.a 

100: 2098flw 1-(TripheDylmethyl)imiclnoles.· Kyowa Rskko 
Koiyo Co •• Ltd. Jpn. Kokal Tokkyo Koho .JP 58,216,16& 
(83,%16.166) (CL CCtlD733/62), 15 Dae 1983. Ar,pt. 62/100,161. 11 
Jun 1982; 3. pp. 1-(rnpheny~lth.Jl)imid~w 'W9!9 =- ~y 
reaction o( triphenylmethanola With 1-umubltitut.tcl llD M ID 
the si-nce of RSOiQRt (I; R. Rt • uyl. alkyl). Thm. 3.4 I 1 (R • 
F3C. Rt • Me) was .Wiid to a mW. of 2.9S c (2-ctCelL}P&.COH 
and 3.5 s imidnoLe b bic:hloftletbw and the 1fbol. let na:t. 'I h at 
90• to sin 52 ~ 1-{(o-chlorophenyl)diphenylmeth)'l)imid_,te.. 
Abo. pnpd. - 1-{triphenylmethyl)imidamle.. K.. Sea11:11:ku 

100: 2D98ioT 1-(Trlphen:rlmelhyl)imida:soln. K,_a. :fralcko 
KcJYO Co., J.td. Jpn. Kokai Tokkyo Koh~ .lP f.8,216.165 
[83,l16,16S) (Cl C07D233/6:?), 15 Dec 1983. Appl 82/100,160, 11 
Jun 1982; 3 pp. 1-(Tnphenylmethyl)iiridaoln war9 ~repd. by 
reaction or triphaa~"tthanols with 1-unsul»tituted imiduoln iD 
the presence or XO::;CiJC1 (I, X, X' .. halo). Thm. L5 c I (X • Xt .. 
F) WU added to 2.93 r l.'l-Clc.IL)PhiCOH in CHzCb at -co·. 3.4 c 
imic!uole added 1 h later, and the whole !el react 30 min to ~ve 60.9 
~ F((o-chlorophanyJ)diphanyJ}imidazola. Abo prepcl. - l~tri=s 
phenylmethyl)imidaznla. K. Semouku 

100: 209Sl!lb l-(TripheayJmelb.fl)imida:xole9. J<yowe Hakko 
Koao Co., Ltd. Jpn. Kokai Tokkyo Koho JP 58,21&,U;i 
[83.Zl6,l63) (Cl C0.0233/62), 15!>ec1983, Appl 82/100,158, 11 

· Jun 1982; 3 pp. 1--(Tnphanylmethyl)imidazola were pre~. by 
reaction or trifhenylmatbnob with 1-umubJtitut.tcl · imidazoia in 
the 5es•nce o anhyd. HNOJ, NO,. NJ()., or their mixts.. Thus. 13 
mL . . H»O, and then 1 s NO, wtR added to 2.95 c (2-0C&l·t.>PhaCOH 
ia C zCl2 et -30•, 3 c imidazole was added 1 h later, and the "'hola 
let react 1 h to Jin 5f; "• 1-((~hlorophenyl}diphen)'lmethyt)imida:o:~ 
Abo. ~-(triphenylmethyl)imidazole wu prepd. K. Semo!Uu 

100: 209113• 1-TripheaylmathylimidazoJ.,: Kyowa HaJclco Ko,yo 
Co., Ltd. Jpn. :Roll:ai Tokkyo Koho JP 58,198,,70 [83 198.'70) 
(CL C07D~/62), 18 N"! 1~83, AppL 82/60$8, 13 Ma/ 1982; 3 
pp. l-Tnpheaylai.lbylam1dazoln wtre prepd. by reaction of 

•-p 
II ~H)J (J '-( C'ft• 

. "~' II • · Ct · JU . 

tr ph1nylci1th~.,ols wi-.b lmidazoJe (I) in th• preunc~ or ICOXb CX 
• .bsl~). Thu;. :ei:·1si:l1 a mist. or Ph:COH 2.6, l :?.C-l . .i:iti (COCl)I 
13 r J:'I M.C.I l:?.h gave 6:>.l~ imidazole JI. Si~i!drl7 p:epd.. Wat 
111. · :;:. ,:;,.:Dpuku 

fOO: 1:z::i1sv l;-l"friphenylraetliyl)imiJ1tz": • '· ;.::yo·1•3 Hak!;o 
Koo'" Co., J.~..i. .!pa. Kokel Tokkyo Koh.> .J? 5'118' 167 
[63,1S:J.tf;7J \Cl. Cli7D233jo2), 1)4 Nov 19:!.1, t'\"1"11. r'.!/"i2:~: 30 
Apr _193.2'; ~ ;-;>. t-(Traphenylmethyl)imi<b~":-~ w-:r~ :irepd. b,, 
HillCtlnD t>( tr:;i!i~:iyl~eth•nOlt with imidazo!' I:) i;i t:,_, presenre or 
cn:icd. H:-;"OJ. fo;r.:~: HNO,, HSCl.J, or the!r s1:·.a. Th•:o, I!'> mL liq. 
HiSOJ (]'·'"1· . .''''~!n:) and :,:z r fumini H Nf\1 "'~·:, ar: ! ·d to 2.6/ 
Ph.,COH 1:i C:!:S11 ,~ -20•, the wholw wA• k~,. •; ~ .• "·' I( 1 11dde , 
e~~ ~~'~ ·..,!-<.~• "";--: 1 ~1 l\t-2C,. i,., ~"e td.4'7,, 1 .:· · --~.; .... ;~,ic!AZAJ:t!. 
,I!,•;..:~:. I ·~.: • ! < . ch!orop!:~nyl)diph~~:. · . ,:. 1 :. ·!I'. 

: : . ::apu~u 



A3. 11 . 

AJ.12. 

AJ.13. 

A3. 15. 

P..3.16. 
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i.,"J: i?lll7:u l-{Trir>henylmetbyi)imidu:nl~ct. Kynwa !_fa~:C~ 
Ko•yo Co.. Ltd. Jp.,. 'L(okni Tokkyc. Koho JP SS,t.il,•6~ 
[83:-l70,76SJ (CL C070233/62). 07 Ot:t !9~. Appl. 82/53:1~3. 31 
Mar 1952; 3 :->;>- 1-{Triphenvl:n.et~yl)muduolu wer& prepJ. by 
reaction or tri;ihenyl:nethanob with bidazo_!. (l) i::l Qe pre~ncc., or 
coned. H~Oa or fu:nin: H:SOc- Thus, r'!eLllo:i of 6.61 g l with S-~ ~ 
Ph·COH in CH.Ch cunt•. 5.21 g fu:niog H:SOa at room ucp. for b 
cii~ g.tve 72~. 1-(tript:enyl:nethyl)imidno:e. Also._prepd_ was 
1-({CP"-Chlorophenyl)diphenylmethyl)imidazole. K. Sempuku 

100: 12.1073& l-(Trii,1henylmethyl)imidazole._ Kyo- ·Ha'klco 
Kogyo Co., Ltd. Jpn. Kokai Tokkyo Koho JP 56,l70.7G4 
[S3.li0,7H) (Cl. C07D233/62), f11Oct1983, Appl 82/53,2"2, 31 
Mu 1982; 3 pp. 1-{Triphenylmethyl)imidazoln were prepcl. by 
r~al'.~n of triph•nyhnethanols with imiduole (I) in. the preHnce or 
SOJ. Thus, reaction or 5.45 c I with 5.21 c Ph.:iCOH m CH.-Clz contg. 
3.20 g SOJ at room temp. for 15 min gave 76~ 1-~triphenylmethyl)"" 
imic!me. Abo, prepd. was l-{(o-chlorophenyl)diph11nylmathyl)imi•luola 
. K. Sl!mpulcu 

100: 121072s 1-((l>:.Cbloropheayl)dipbsnylmethylJinaidazol•. 
Kyuwa Haklco KCllYO Co.. Ltd. Jpn. Kolcai Tokkyo Koh• JP 
58,170,767 [8:,170,71;7} (Cl C07D233/62), 07 Oct 1!>83, Appl 
8_2/~3.245, 31 Mar 1982; 3 pp. 1-:((o-Chlorophenylldipl-.enylmethyl::s 
J1m1dazole (I) was pnpd. by reaction or (o-Clc.Ha)PhzCOH (II) with 
1mid1zol• (III) in the pr~nce of MeSOJH (IV). Thus reflUiin• a 
mixt. or H 0.29, III 0.14, IV 0.1 r in PhMe for 4 h und;r azeotropic: 
removal or formad H:iO l•ve 9&"!. I. K.. Sempuki& 

100: 121070q 1-(Triphenylmetbyl)imidazol.s. Kyo- Ha':.!<o 
Kozyo Co., Ltd. J~n. Kolcai Tolckyo Koho JP 5S,170,76; 
[83,170,766) (CL C07D233/62), f11 Oct 19B3, Appl 82/53,2.U, 31 
Mar 1982; 3 pp. 1-(Triphenylmethyl)imidazoles went prepd. by 
treating triphenylmethanols with imidazole (I) in the presem:• or 
CIS<hH (JI) or FS01H. ThUJ, reaction of 6.81 c I with fi.21 c 
PtuCOH ard in CHzCI? contf. 2.8 r U at room temp. for 15 min cav' 
75.1 'T. 1-(tripbenylmethyl)imidazol•. Also, prepd. wu 1-((c>-chlore>"> 
phenyl)diphenylmethvllimidazole. · · · K. Sempuku 

100: 8570lk N-Substituted imidazoles. Kyowa Hakko Kogyo 
Co., Ltd. Jpn. Kokai Tolckyo Kobo JP SS,180,4>• [83,180,474) 
(Cl C07D233/62}, 21 Oct 1983, Appl 82/62).-12, 14 Apr l9B2; 3 
pp. The title compds. I (R • Ph. ~le.Hf} were prepd. by reaction 

Pll• Cll 

(?. 
of imiduole with Ph:iCRO!i in the pr ... nce or MX .. (M • Ma, W. 
Zr, Ge, Ta; X • hslo; n ,. -t-6). Thus, 2.73 1 MoCt.. wes it..!Jed to 
liM g imida:zole in 250 mL C~CMe •t o-1oa.r. th9 r ... ul~i::~ rni:icL 
•titrl!d at the um~ ;,,:np. fo7 l h. 2.60 c Plu1,;0H &~d'!d, a~d the 
reaulting mist. re~l·.u:ed lor 5 h to give 2.0 t: I CR• .l?!t). 

trimethyJ,ily1imidll7.ol .. ·:llf) or I,1-carbonyH:;::::ci :tr,'.~. Thu' 
heatins 0.73; H .,,,·i:n LS g III in CICH1C!f:i,l ~'. i!i-i-.. ;• 3 1; 
gnvu O.~ JC J. 



A3. 17. 

A3 •. 18. 

A3.19. 

A?.20. 

A3.21. 
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9~: 13931:?1 1-(Triphenylmethyl)imid:izole.5. Sur:ii~<'"''' 
~hemicul Co., Ltd. Jpn. Kok:ii Tokkyo I:oho SO,!lO,!ls.i (CL 
~070233/61), 11 Oct 1950, Appl. 79/38,93~. 3(} ?.far 1979; 3 
pp. 1-('l'ripheny!.methyl)ii:Udazoies I (k ""H. Cl) were prepd. by 

Q-"~·O 
11 I 

re!tclion or (tributylstannyl)imidazol• with (2-RC.H~)CPh:Cl 
(II). Thus, a mi:r.t. or 6SO mg imidazol• and 2.98 r (B113Sn)tO in 
CsH• was refluxed 3 h with removal or H:O. 2.22 g II (R =- ID 
added, and th• whole refluxed 3 h to give 83~ I (R .. H). 

K.Sempul;n 

94: 6S578a 1-Tripheaylmetbylli.aidazoltis. SumitomoChemical 
Co.. Ltd. Jpn. :iokai Tokkyo Koho SO 6i,56l (CL C07D233/62), 
20 ?«ay 1980, Appl. 78/141,.(09, 15 Nov 1978; 3 pp. 
1-Triphenylmethylimidazoles W9rt prepd. by reaction of tri::: 
phenylmethanols with 1-unsubttituted-imidazol• in the presence 
of H~O, esten. ·Thus. a IDUt. of di-Ph aulfite 4..68, imidamle 
1.4, and PhJCOH 4.68 gin MeCN was refluxed Sh to Jive 72.49'• . 
1-triphenylmelhylimidamle. Also, l-{~chloropbeny1dipbenyl= 
melbyl)imiduole wu prepd. K. Sempuku 

94: 30752e 1-Triphenylmetbylimidazoln. Sumitomo CbelDical 
Co.. Ltd. Jpn. Kokai Tokkyo Koho 80 53,%74 (CL CO'lD233/62), 
18 Apr 1980, AppL 78/126,499, 14 Oct 1978; 6 pp. 1-{Tri::i 
pheoylmethyl)imidazolea were prepd. by reaction of org. trivalent 
P compch. having_ one or two 1-irnidazolyl groups with trlphac
nylmethanols. Thus, 1.4 g imidazole Wll3 added to 1.57 g 
(EtO)zPCl in CHCb with ice cooling nnd the mixl. kept 1 h at 
0-15° to Jive 1.9 g dietho:r.y(l-imdazolyl)phosphine, which was 
dissolved in CHCb. 2.0S g P~COH added, and the whole kept 3 
h at O-W0 to give 1.37 a: 1-(triphenylmethyl)imidazole.. Also 
prepd. was 1-[(o-chlorophenyl)diphenylmelhylJimidazol~. 

K.Sempuku 

94: 15728h ·N-TritylimidazoJe compounds. Agui, Hideo; 
Saji, Ikutaro; Nakashita, Mitsuo (Sumitomo Chemical Co .. 
Ltd) Eur. Pat. Appl. IO/i65 CCL C07D233/62), H May 1980, 
Japan. Appl. 78/134,178, 30 O~ 1978; 19 pp. Imi~azoles I (R. 

.... ))_~, 
o-i-v () ... 

I 

Ra, R2 • H, alkyl, Ph; RJ, R•, RS ··H, alkyl, electro-neg. moiety) 
were pr'pd. Thus, refluxing 2·-ClC1H,CPh20H ";th imidu:t0le in 
the_presenc:e of (PhO):POH in pyridine gave 71.B~o I (R-R• =
H, Rj • 2-CI). 

94: 15724d 1-'l'ritylicni.!.uo~ .. derivativn. Sumitomo C!11!':nical 
Co •• Ltd. Jpa. Ko!ta.i 1'o;d,y,, Koho 80 6?.072 (Cl. C07D2:i;:r~~). 
10 May 1930, Ap;:>I. 'iS!I3S,389, 01 Nov 1973: -. p;>. 

"' ,..\>'1111 11'·'1-' 
"' I 

1-Tritylimidaz.:il~ defr,.. (I; H ... Ph,C, Ra, Rt, RJ • H. a!~yJ, 
alkenyl, etc.) ;tere J?~~P~; ••:·.~~-1ction oC 1ulfamoyl c!!n'.'3. (t; i<. • 
1ulfamoyl deriv.) WJ~., Pn;C•.,<-f. Thus. 1.40' I (H .. M~.:;;, na 
• R2 • RJ • H) w:u: ·~.1~ .. ·! y,ith 1.19 g SOC!2 in C!!•':IJ at v-10• 
for ! h, .followed. by:~~:> r:i,: _:iiperidine and J.01 g Et;!'I ftl C·-10• 
ta give l !R = p1pe:1-::n,i• -'.,r,:iyl, P.1 • R2 • RJ .. Hl. wh!.·!1 '"as 
tre:i~ed with ?.03 r 1'i': .c.-.:: 1 h it room temp. and :? h ., ~ · ·. :11x 
to '1vr %7. I 1;1 .-· ;•, '', ''' ·• n2 • R2"' HJ. !:ii::1i:.:::~· ···;;1!. 
was I (H,. (ry-(;:r;;~~ , : ·< .. -:: ... n2 • RJ •HJ. . , 
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A3.22. 

A3.23. 

A3.24. 

A3.25. 

A3.25. 

-:J-

9~: .i!H l! l-(o-Chloro?;>heaylc!iphenylr.i~tbylH:!lic!:!::o!~
Sur?~~:.,.n::.iJ C~':t.~1i.:~ Co~. L~d. Jpn. Kc~;li 1:0!.ik;·o .:~vhV> ~·) 
62,0o!) (Cl. C•1iDl:?3/o2). 10 M:i.y I9;:a, Appl. 7;l/l'J-l.Su5, :n 
Oc~ 1973; 2 p;>. Th.! ti;:.Ie co:npd. (i) ""''" prepJ. by rea.:tion of 

chloride II with IH-imidazole o..-er AICl.J in C.Ha. Thu~. 0.05 
mol It wa.s added to 0.055 mol AlCb in C:.Hs at. 60° and reflu:i:ed 
4 h, 0.2 mol IH-imidazole added. and t'1.e .nix~ refluxed 2 h to 
give I. 

9C: ~OlOs 1-(~hlorophenyldiphenylmethyJ)imidnole. 
Sumitomo Chemical Co .. Ltd. Jpn. Kokai Tolrkyo Koho 60 
62,0iO (Cl C070233/62), IO May 1950, Appl. 78/135,385, 01 
Nov 1978; 3 pp. The title comp!. (I) was prepd. by reaction of 

Cl Cl 

N"""lllCPltr -b 
\-I I 

,,...-( crarll \_J- II 

chloride II (R ,. Cl) with C.H. over AlCb follo...-ed by treatment 
with H:rO and subsequent reaction of the resultant ale. (II; R"' 
Ol:l (Ill) with tri(l-imidazolyl)phosphlne. Thus, a soln. of _!}.6 

· moi II (R • Cl) in C:.H• was added ~ 0.66 mol AICb suspension 
in C:.Ha at. 60• the mixL refluxed 2 h, H:rO added, refluxed 4 b 
to ive 172.6 i III, which wu refluxed with a 50L"l. of 1.8 n;iol 
HC~ Hl-imidauole and Et.JN in CHCIJ. aod 0.6 mol PCb to give 
TI.I"!• I. 

93: 71770g N-SubsLituted imidazoles. Agui, Hideo; Saji. 
Jkutaro; Nakashit.a, Mits:.io (Sumitomo Chemical Co., Ltd.) 
Jpn. Kokai Tokkyo Koho 80 02,G.U (Cl. C07D233/62), 10 
J.an 1980, Appl. 78/75,114, 20 Jun 1978; 3 pp. N-Substituted 

{)-b" 
cP~r 

I 

i:nidazoles I (R ,. H, Cl) were prepd. by reaction of penla(l-= 
irnidazolylJphoicphorane with (2-RC:.H.)Ph:iCOH (II) in pular
solvents. Thus, 6.S g imidazole in CHCb \'las added lo 2.1 g PC1$ 
i:i CHCb with ice cooling. tte mixt. 1tirred 1 .h at. rooiu temp., 
2.6 c II (R , .. H) added, the whole st.ripped or CH\::IJ. DMF 
added, and the whole stirred 3 h at 130-40° to give 2.8 g I (R ,.. 
H). K. Sempuku 

9~: 71767m 1-Triphe.ayline.thylimidaz'?fo,. Agui, Hideo; 
SaJ1, Jkutaro; Nakash1t.a, M1tsuo (Sumitomo Chemical Co 
Ltd.} Jpn:. Kokai Tokkyo Koho 79,157,560 (Cl. C07D233/62): 
12 Dec 19,9, Appl. 78/66,339, O! Jun 1978; 5 pp. 'I'itle 

(j llh 
Cl'~'\_} I 

<'~r::pds. I (R • H, Cl) were pr!pe. !iy r'!a~tio~ or 2-Rc.H,CPh;0:/;~1 
! =:1 

"" Me, CF~) with imic!azo!'! (TI!. Thus, refluxing a mix: .• : 
L:,2 g Ph:COAc end :>40 mg lI in ~!~CN 2 h gave 82.69'~ I F? :: 
!-i). K. Sempub 

93: 8177d N-Tritylimid•H··l~ dP.:iv,1tiVe!t Sumitomo c;, .. -. 
7_.;.';• Ltd. Neth. Ap.,I. }'J 11J,.1:!'i (Cl. COiD233/G2). ;J·i"i; . 
-~ 19, Japan. Appl. 78/6-:>,:l :i, O! .h;i 19i8; 11 pp. I::ii;! :.:.'. .. : 

'" \- .. 
~ I\ 

~ ........................ A' 

.l 

I (R • !'?tionally sub1ti~ut·:.J :r::·,<: :i1 ·RJ • H, alkvl, f''. 1) ~·::pd. ,I hu~. FrirrJel-Crc~:.: ; · •r• · • ,f ~H. Mth 2-c:c •. r:, · 
;'·"'e!• .b:r.hy.c!rolysi,. r.·• .~ :: · · . · ":•niO!! ~~1kh . ..,,,, ~ :. 

,'··' tris1l-1rn1c!1uol;·l';i>, ·'.' ·. ··' .... :i.inzn'.<? 1rnr! PC' 
,, CPh1C4H,CJ-2, H:-1· · .:, ·.: • 15% \'i~~d. ., 
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S_3: S 11 fa lmidazoJe,. Ye..sul<ui. r.ic!!O; ~3ji. r.tuta.ro; Na'k:u.'iit.3. 
~J1tsuo (Sumitomo Chemical Co .• Ltd.) J;>u. Kori:ai Tokkyo 
~oho .!9,151,910 {Cl. C07D233/G'.!), 29 Nov 1979, Appl. 
'8/61,~~. 22 May 1978; 4 pp. Ph.JCCI (0.01 r.i. I) and O.Ol col 

Cf-r·· 
(! 

imida:ole i:i MtCN Wl!~e refluxl!d ·<Mith 0.02 mol CsF for 3 h to 
give 77.73 I (R .. H}. I (R = o- and p-Cl) were s:milarly 
prepd. S. Oku?. 

92; 2lS.U3g ImidazoJH. Yasukui, Fideo; Saji, lkutaro; 
Nakuhita, Mitsuo (Sumitcmo Chemical Co.. Ltd.) Jpn. Kokai 
To:O:kyo Koho 79,15i,971 (CL C07D233/62), 29 Nov 1979, 
Appl. 78/61,466, 22 May 1978; 5 pp.· A mixt. or P!bCOH 0.01, 

O-~·· . 
. () 

" I 
imidazole 0.03, nnd AcCl 0.03 mol in I\teCll was reOw:ed 5 h to 
give 85.53 l (R "" H) via Ph£Cl; other chlorides, e.~, MeSO:CI. 
BzC!, p-MeCilicSO:iCI. ond PhCH:CGCl were also used. I (R = 
Cl) was simi:Uly-prepd. I had bacteri:iJa~ activity (r.:> data). 

S. Okuda 

85: l9Z737v N-TrityJimidazolH. Buechel. .Kar! H.; Regel. 
Erik; Grewet F.?rdin~nd; Schein[>fiu~. Hans; Ka!per:. Helr~u:. 
{Bayer A--C.1 Ger. 1,670,976 (CL C07D233/62), 22 Jui lfi7 1;. 
Appl. 29 Jan 1968; 7 pp. Fung:cidal trilylimid>lZOles (I; k "" 

.9-cr I 

2-CI, 2-MeO, 4-MeO, 3-F;sC, 4-FiC) "re prepd. by r!action of 
imidazole (II) with appropriate trityl halides in inert polar 
1r,lvents at 0-100° in presenc-. of hydrogen .halide acceptors. 
Thus, reaction or JI with (2-ClCAH.)Ph:iCCl in MeCN 4 hr at 
so• in presence of E~ gives 74% I (R • 2-CI). 

77926m l'f - (o - Chloroplm1yldipheay!methyl)imidazole. 
Toth, Istvan; Toldy, Lajos (Gyogyszerlcutato lntezet) Hl!ng. 
Tel!es 8037 (Cl. C 07d), 2i Apr 197•, Appl. G0-1179. 22 Dec 
19il; 9 pp. o-CIC.H,CPhiCl and imidazole (1:2 mol:ir ratio) 
heatetf 1 :u- atlOO-lo• :ind 2 hr at. ll~ls• cave813 title com;id. 

T. Mohacsi 

_S~632e ?1-(1,~,l-Trisubscit'.:t•rl) .-nethylazole. Drab~:-. •.:::!
h:c.; Reicd, Er11c (F:irb~::fa";iri:O:e:: .'J:iyer A.·G.) Ger. CJ~:i. 
?!.'.;·;~,020 (Cl. C 0.1d. A 0111), iS ~:"'' 1911, Appl. 26 Feb t·~:·r:; 
21 ;i;>. The 143 title com;icl3. I (i'- ~nd R' - Ph or subsr.;:1::: l 

CR"l':'ll 
I 

c)') 
A'..l..,o, l' 

~;~~:iyl; R' - Ph, substitut-:<! ;.>h~:::;l, pyridyl, orall.:yl, or ::.u~: ;• 
~·,"~nzocy<:loheptenyJ. :xan:henyl, ur thioxanthenyl; R' - : r • 
.. : .. · o~ Ph; 0 • N, CH, or C~.~t:) were prc?<S. from thi-:.1•1!. 
!'l;;a:ohdes and carbinob a:ic! had i:.,od antimyr.otic ar.11 ;! ~:i: 
i:::iwth reiul.itl'"'Y pro;ier:i .. s. ";!rnJ, 0.4 mole imidaz••' z : , 
~ e".::0: was Ira· ·:d dro;iwi~c wi~"i 0. l mole soc1, imjj3;ii>!• I··. 
~: :-::'l!:>ridc f1!:crd off, awl tr~ fi!,r·: ·:treated with a-(iV·:n~:, .. 
1:· · tol-'.>·)l)-.,.(2·mct!:··'~;'.'~·: ·· .. ;·1 ;L: .• 1:;Ltil S~). · · 
.. ~a'.,e·~.toi;ive!\[Z ,. : :, '-' • 2-1.. :•.;;rp~cn/. 

;. : :-:1:1yl:;;i;.JJ7(>0·:?-:,:, ?1 ' •:. ~~ • CH). 
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I~j~'J3: :;'r.;:-:gi:~.!J.~ :;-~~i=:·!: .. ::;~.l:\j!!.i ~i'?-! -!:-: :.:-:-.-. ;_ 
Bu~~d. K:irl H.; Dr.J.!>e.-, \':i:iri~! (i':i.;!::cnb.~:-t:..m H:i> :r 
A.-C.) G~r. O::en. l,9>a,62a (Ci. C Oit!. A 5ll, A Oht}, 11 F~~ 
l!J71, Appl. 0'.> Au;: 19:JJ; 9 pp. Funsidfa! titt.: com!J!I:>. P:~
(R1C.H,)(R2C.li1JCR (I) (R =- 1-imic!az:olyI, 1-tri:iz,,lyl) ""~" 
preptl. iro:n R:ii!.fe, and l'h(R1C,!1,)(R:c,H,)CCl at -20 to 
+20°. ·.r~.us, PhJCCI ;n C1H1 was added at O" within 30 min t•> 
RS:~~e. (R = .:.-imid:i~ •lyl) in C1 H1 and the mi,.t. stir-red::; hr- at 
0° and IO hr at COl)tn •emp. to give &i'3 I (R =- 1-imid;u;olyl. 
R 1 =- R• = l-1). Am.met --:m comp.ls. similarly prepd. were I 
(R, R'. anc! R: given): 1-im:tlazolyl, rn-O:X, H; 1-imidazol}"l. 
p-F, p-Mc:N; l,2:3:trin_ol-I-yl, 2.4-Cl:, H. KHPC 

125697s Fwigicidal N-tritylimicb~les and -triazol~. Dra
ber, Wilfcied; B;.iechel, Karl H. (Farbmfabn"'ken Bayer A.-C.) 
Gee. ~~en. l,9~0.627 (Cl. C 074, A GU-. A Olrs). 11 Feb 1911 
Ap:;rl. :9 Aug 1969; 10 pp. Fungicidal title co!ltpds. Ph-(R1: 
C,H,)(R~C.Ha)C.."1. (I) (R .. 1-imitfazol~·I. 1-triazolyl) were prrpd. 
t:y reaction of RMgBr and P.a(R1C.h,)(IVC.H,)CCI at 20-SO ... 
!·~us. R~!gBr (R - 1-imidazolyl), prq>d. from PhMgBr and 
srndazole 1n DMF, and PhiCCI were heated 1 hr at 50° to gi~ 
1J03 I (R. - 1-imidazolyl, R 1 - RI - H). Among .... 32 
compels. s1mdarly prepd. \YUC I (R, Rt, and Rz given): 1-imid
azolyl, m-Ch?-0, H; 1-imidv.olyl, p-F, P-~le.N; 1,2,4-triazol-
l-yl, o-Cl. H; 1,2.3-triazol-~-vl. 2.4-Cl~. H. KHPC 

ll2048f Fungicidal N-tritylimiduotes and -triazo!n. Jae
ger, Gerhard; Buechd, Karl H. (F:lrbeafatriken Bayer A.·G.) 
Ger. Offen. 1,940,626 (Cl. C 074, A 61k, A Olrs), 11 Feb 19il. 
Appl. 09 Au~ 1969; 11 pp. Fungicidal title c:ompds. Ph(RC.H-.}
(R1C.Ha)CY {I} (Y - 1-imida:olyl or 1-triazolyl) were prepd. ty 
reaction of RH \"iith trityl salts at -20 to +90•. Thus, 33 g 
Ph1C+ BF,- in 130 ml McCN \Yas added within 3 min to a soln. 
of 13.7 g imidazole in 50 ml MeCN to give 853 l (R - R' - H, 
Y "' 1-imidazolyl). Among 32 c:ompds. prepd. were I (R. R', 
and Y gi..-cn): m-0.N. H, 1-imidazolyl; o-Cl, H, 1,2,-l-tri:i.zol-l.;. · 
yl; o-CI. p-<;l, 1,2,3-triazol-1-yl. KHPG 

56939f Fungicidal 1- (substituted-phe11yldiphe11ylm~th71)
imidazoles. Buechel. Karl H.; Regel, Erik; Cre•Ye, Ferdinand; 
Scheinptluif, Han:>; Kaspers. Helmut (Farbenfabriken Bayer 
A.-C.) S. Africa.n 69 00,039, IS Jul 196!), Gee •• o\ppl. 29 Jan 
1968; 25 p~. 1-Tritrlimidatoles (1). exhibit low toxicity to 

Q-ON It. (I) 

fhJ: 

warrn-blot><!ed animal» and strons fungicidal activity. Thus. to 
0.5 mole 4-CIC,H,CP!i:Cl and 0.5 mole imidazole in 500 ml MeCN', 
was added 0.5 mole :\£ti a.id the mixt. kept 3 he at 50• to yielri 
167 g 115 i: I (R • p-Cl), r1. 1.;o• (C.H1-ligroine}. Tloc follo\'tin~ 
I were similarly prep<l 1R and m.p. given): p-F, 148•; m-CI. 
101 ~; o·CI. HO'; m· .:Fi. 156°; o.O~re, 130°; p-Br, 15:2°; e: 
S~ie. H:r; p--:.re 13r,•; o-F. 185•; m-F 1;~•; JJ-KO:, 160-70 ; 
p-CX, 164°. Sally_~~n Sut_toa 

·- · 9l473m N-Trityllmidazoles as aatimycotks. Buechel. Kar! 
H.; Regel, Erich; Plempd, ?-.fanfrcri (Farben!abeike11 B:i}"'".!" 
-~-·G.) S. African 68 OS,l?Z 2t Jan 1969, Ger. Appl. 15 Sep 
10-JI; 19 pp. Title compds. (I) "r.d :heir therapeutic uses t>:e 
<!~,c-d;,;d. Thus, a mixt. oi 1 r::o:e l'h:C(QH)C.H,Cl-p and !:? 
L,n: .. , imida.zo!e was heated 5 hr!.. at 180° aod the product ;>;>~d • 

. N-. ~ 
LJ'Ci'h·\_;)(.. (I) 

,, It 

~.:~-=-~•ivcly with xylene and oc:izcne to give I (R • p-Ci} (~i~. 
1::. 1-1•>-3•. Powd. imidazo:-. Ag s:ilt was add.-d to an eqt:i::·'l'..l:" 
a:-:~. l'n,(p.CIC,H1)CCI in dry b::nzenc. and the mixt. rttl:.v:.·' ., 
hr5. wi4.h exclusion or li,;!:lt, fi:tc:~d, an<! coned. to give 11. • :. : 
fni'11wing sa!ts of I (R - H) were prepd.: lactate, m. liO-:,J'; 
.ii·~!. m. 1ss•; malc:ice, m. 106-i0

; tactcate, m. 175-:• J 0
; 

c::tr:i.:~. m. l:ls--tS•; acetat~, r.1. 2'.Jt •; salicylate, m. 145'-f') 0
; 

sC:"h.;i~c. m. 1-18-60•; s:::ccin:i.tc, m. lSB-9 '; lum:acate, 111. ::·;. -
(;''· Also prepd. were II.HCI, m. l'.?s-:m•; II hctate, m. C' ·: 
H ~-~Fi::ylate; I.HCI (R • n:-CI), m. tf>3•; I.!ICI (R - c-C .. 
r:. : ;•; I.HCI (R .. f•·:.) ; : 'J 0

; (lact.lte m. !>5°; s~'.:- .. -· 
.. '•· I(R .. C·I-")'l"".l'•• r:• q;>>- ·rn<ll(.ll•m·F• 
::.._. ~·. ,, •· ... ~ ·-·I~•• ; • • };.· 



A3.37. 

A3.38. 

·3-

CLOTRIMAZOLE 
Use 

99: 158.123u l-[(?-ChloPOJ1'b.nyl)dipLeaylmet1iylJ-lH-imidamt.. 
l.azar!9CU, Mlllc:ela Niculina; Stoica. Constantina; Pescaru. Viorel; 
Comilescu, Eu:en; Cosofret. Vasile (Intreprinderea de MedicemeuU. 
Bucurnti) Rom. RO 74,907 (CL C07D233/62), 30 Sep I!lSO. Appl 
9,,781, 26 Jul 1978; 2 pp. The title compa. (clotrim.zole), weful P 
a pharmaceutical fwigicide (no data), wu oblalned from (clouU:ia::. : 
zole)rZnCli and NH3 et 2<>-s·. . · · · . 

84: 1751-i9s N-trityl imid:n:oles as plant fungicides. Buchel. 
Karl Heinz; Regel, Erik; Grewe, Ferdinand; Scheinpfiug. Hanr. 
Kasper.i, Helmut (Bayer A.-G.) U.S. 3,9:14,022 (Cl. 424-273; 
AOlH). 20 Ja.1 l!lio, G~r. Appl. 16 70,976, 29 Jan 1!>08; 10 PP· 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

78 patents concerning processes for production of di azepam reflect 

the 3 standard processes very well: 

Standard Process A ( reaction of ACB with ethyl glycinate chlorohydrate) 

is described in a modified form in patents A4.21. and A4.29_., in 

which methyl at ion ( second step ) is carried out with methyl toluene

su 1 fonate. In patent A4.49. methylation is carriec:I .lut using trimethyl

sulfonium iodide I n-butyl lithium in OMSO/THF or trimethylsulfonium 

iodide I sodium hydride in OMSO. In patent A4.29. a yield of 80% 

and a purity of 95% is achieved which is increased to 100% by further 

purification steps. { The claim of the patent refers to high purity 

di azepam. ) 

In standard process B methylation is carried out prior to reaction 

with ethy 1 g 1 yci nate ch l orohydrate. This last step is carried out 

with 9lycir.ate/zinc chloride in A4.58., glycinate chlorohydrate in 

pyridine in A4.66. In the patent A4.27. gycine reacts in the presence 

of phosphoroxych 1 ori de or phosphoroxych 1 ori de/p~aosphorpentoxi de resp •. 

The synthesis claimed in patent A4.33. seems to be of particular 

interest because it avoids the synthesis of chloroaminobenzophenone. 

'.ri :;':.rndard process C c;cli'>-ltion occurs after nw:leophilic replcc-:-r:ie-:t 

of r .. ~ '. ogen for ami n~. fh2 use of hexameth:,: ~r: t:: i:.rami ne in th i:; .: t<:'.J 



is described in patents A4.16.,A4.20.,A4.32.,A4.34. and A4.43. In 

M.10. a i:;rocess is described in which the cyclisation proceeds at 

temperatures ranging from 40-80°C using titanium, aluminum or zinc 

complexes with amine. 

Two patents concern the purification of diazepam: In A4.79. purification 

is effected via a complex with zinc chloride, in A4.80. via the chloro

hydrate. 

Formula II in A4.32. is wrong, it is also cited wrong in the original 

patent as I in the description part, it is however cited correctly 

as I in the claims. ,~lso the dihydro fonnula in A4.23. cannot be 

correct according to the production process. 
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DIAZEPAr~ 

Preparaticn 

99: t75Sl8u N-Alkyl drrivativn or l,4-ben:todiani:>ioe. Kra.,= 
e:tynslca, ~umila; Morawski, Boician; Jas:tltoW31ta-Maltosu. An~ 
Chojn;aclt:i. R.,mu:alda; Kalis, J:adwiga CTarchr.ni:ukie Zakl.J1 
Farmactulyc::tne "Polfa") Pol. PL l?U,033 ~~L C070243/2D). 2$ 
Jul 19al, AppL 210,425, 20 Oct 1978; 3 pp. I CR • Ca ... alkyl) ,_;~ 

•• 

=-l r-·· 
01 • 

•• 
prepd. by t-i>hasa alkybtion of I CR • H>. Thus. 9.4 ail. Mel 
•ere added over 3 h at room temp. to 27.0 ' I CR =- R• • ft:t • H. RJ 
• Cl. n = 0), 2.3 1 PhCH2NEtCI. 250 mL CICH::CH£1. and 200 nrL 
10~ NaOH to cive 90'lt. I (R• .. Me. Rt =- Rt =- H. R> - Ct. n • C)). 
Also prepcf. -re I (R, ~'· R2. RJ. n •. and 'Jr. yield • Et. H. H. CI. l. 
92; Me. OH. H. Cl. 0, 98; Me. H. H, l'<Ch, o. 89.3). - -

95: 431S!lx 1,-'-Beazodiazepia.ts. Sclilesinger, Walt.er (Scherico 
Ltd.) s....:ss 622,253 (Cl C070243/l6), 31 Mar 1981, Appl. 
76/11,Si.S, 08 Sep 1975; S pp. The benzodiazepines I (R. R' 
inclependently = H, halo, CFJ. NOz, allyl, OH. alltoxy; R1 = H. 
(fluoro)a.lkyl; R?, RJ independently = H, al1'yl; Z = O. Hzl were 
prepd. by the cyclimtion or benzophenones II (X = halo) ..nth 
he:i:ametilylenetetramine. Refluxini 5,2-{;l(OrCH::CON(CH-zCF:a= 
}}C1H:aCOPh, hexamethylenetetramine, and NHtBr in S5:15 
Mt2CHOH -Hz(J 2 h cave Ill. 

II 

93: 467Jln l.-!-Il 0:n1 .. ,•:.11.cpir.c de1ivAlivc9. Ta,':'•;:.1. -:·_,::: 
kamiLt;u: l~t"f!·1. ~t,.,~.!::1uni; Ono, t~.:.:·•n1):: .r~,n E··' ·ti 
ToJ,kyo Knh,, i\I'i;.~,5 (Cl. C0702-1:1;:::s., :~ :;.,. : ·:J, 
Appl. 78/65.~i;.(), :;o :-~";- ins; 9 pp. Sixty-,ix ci:lo= c!~::·.,_ : ;R 

~ 

~~·_J 

"·+ ~ ,r-·'' 
~· ... r .. ~ 

-. (X""'' '°' .. "' .. , 
~. 

e~n1 ~ s 



A4.4. 

A4.5. 

A4.6. 

A4.7. 
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92: 6Sl;Sn Benzodiazepinc dcri ... ati..-c-s. Hoffrr.:inn-Li Roc~e. 
F .• 1111.! Co. A.· G. Au,;trian J:il,S.&3 CCI. COi02.;::jZSi. 25 Jd 
19;9, Swis" .Sp1.!. i4/4,l-l!>, 25 ~::ir 1!174; 6 Pi>· B~nzo.!i.azepi:i.es 

.. n;r 
I (R = H, alkyl; RI • H, halogen, CF~ Rz = Ph. halophrnyl, 
pyridyl; n • 0,1) v;ere prepd. Thus, 02NCh:COzH was 
co:iwrted into the chloride and treated with 5,2-Cl(HzN)CcH1Bz 
to ti"-e OzNCHzCONHc.H:i(Bz)Cl-2.4. which was reduced to the 
hydroxylamine and q-dized with acid to I (R = H, RI = Cl. Rt = 
Ph, n = 1). Treatment oC OiNCHzCOO with 5,2-Cl(MeNH)Cd{JBz 
and min. or OzNCH:iCONMeC6H~Bz)Cl-2,4 cave I (R .. Me. RI 
= Cl, RZ -a Ph, n = 0). 

Jol59Sf l,4-Benzodi2zepiD-2-oae clerintins. Hcllcrbach, 
Joseph; Szcnle, Andre; Walsc:r. Armin (Huflm:mn-1.:i Roche 
Inc.) U.S. 3,657,223 (Cl. 200-:!39..3; C Old), 18 Apr 191:?, 
Appl. 1843, 09 Jan 19i0; S pp. Twelve bcnzodiazepin-2-one (I, 

··~ 
11> I 

R' .. H, Me, (CH,):NEts; R' - CO.Me, CO:Et; R: - 2-py
ridyl, Plt, o-FC,H,; R' - H. Cl, Br, :\0.), useful :is sedatives. 
tra:iquilizcrs, anticonvulsants, and :nuscle rrl:lxants. '"ere 
prc(><l. by :u:id-c:it:ilyzcd rins:; cx1i:msion ,,f quinolincs (II). or 
by cycliz:ition of m;ilunanilatcS (Ill) in acid. F..g., 2,-t-DzCl
C1H2NHCOCU(;:o.;Q,)CO.Et was rrcluccd with Zn-HOAc, th"n 
reftund in.110.t\c to s:;ive I (R' • H, R1 = CO,Et, R' =- Ph, It' =
Cl). Trcatinit IV (R• - Cl, NO:) '•ith 30'7o llDr i;avc 11 (R' -
H; R' - CO:Et; R, - o-FBoff,; R• - Cl, NO:). De1::trboxyla· 
lion of I, and prcpn. of 11 and Ill ,.-ere also d~ribcd. 

85: l77S06a Bea7.odiazepiP-2-.>nes. Hebron, S. A. Span. 
4U,74l (Cl. C070), 16 JRn 1976, 14 May 1973; 8 pp. 

rr=~s 
"~" 

P• I 

Beniodiazepinnne10 I (R = Cl, CF:i, R• .. Me) werP. prtpd. b» 
condenllin;: 2.~ Ilz(lt)C,HJNH1 with EtO.£CH2NH2.HCI anci 
methylatinir I (R• = Hl. 

6~1: IO!IGSOr J>ihvc!~11h\'nLo<ii>17cpin-2-ones. f~hibashi, Ki:Oo;.1; 
Mnri, Kazuo; • iha, Shii:<:ho; Yamamoto, HiPo !S.:miU'lr.":•• 
Chemical Co., LM.) .Ja1u1n. Kokai 7G 16,1\s:l !C!. C1rrli. irl 
1-'eb 1976, Appl. 7: 1!3,55.1. 31 Jul 19H; 6 pp. 7-Cht.,M-.;··: 

forn1yl-l-mc1hyl -~• -;:hl!ny: · ! ,:l,4,!i· letrahydro-2/{ · 1,-L · : •. ·1"" ·• 
dia~cpin-2-oru! (l) "· 11 o•i•!:1~d ln i;ive II. II i\ .1 ,,.,,.,., -. 

anlir.or.\•u1~3nl, h:v-r-1r11lie ;t:"~ t:i1tnlral •h:pr~J.3;30~ a:::r::r. ; nu .; ... 
Thus, 5" 7 ·chln:-·l·f1;:-:,y!·i-11u•1hyl·5-phenyl ·::?,.1 •. 1.:, >::: ·' 
hv.J:o-llf-1,1 ·~: - ... ;;_, "';1 ··~ in riionr:•• w:n 11xid!1 ·: · ... : ... 

r:~.~nOc () hr ;·· ' , · "· ·J.3 c I, wh.· ~ ·.· .. 1~ • :•: ,· .. 

CrOr-.-\cOH '.:.: ;.: ·:· ·,• ·., .::- .. 11. :\. : .: 
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SS: 3::09;v; 7-C_hlor-1-methyl-5-phenyt-i)...dihydro-:H-= 
l,4-benzoc!.:azep1a-:-one. Ht50Utl, Dusan; Vor.draa::.. Bohuoi
Ra_i$ner. Mirosb.v Czech. 160,857 (C:. Ci>10;;3/C6} 15 O~t 
1915, Appl 12/5,128, 19 Jul 1972; 2 pp. 2-(."l-Methyi-2-chlo= 

~ c_,n; . 
•• 

roacetamido}-5-chlorobemophmone -.as rellm:ed 10 hi:- t-;;~!t a!c. 
NH.OH and oq. HCHO or par:aformaldehyde to !rive 75-9"° titla 
compel (I) which lus :sedatiwe, rnyomaxant. and anticocvuhi"e 
effects. L J.. Urbane" 

M: 1Zl913& %~ pheDyl-1,J-ilihyclro-l,'-beazodia.apiD• 
deriYati•es. MCll'iyalu,, Hiroaki; Yamamoto. Hisao; Nasata. 
Hideo; Inaba. Shipho (Sumitaa:o Chemical Co.. Ltd.J .Japan. 
75 26.555 (CL CO'lD), 01 Sep 1975, Appl 66 33.131. 23 May 
1966; 4 pp. Elent1 beozocliaupinones (I. R • II. Me; R.1 =-

•~ 
~-I ~-•n. 

o-FCUL. o-, ~MeC.lL. H; Rs .. Cl. ChN, Me, F,C. MeO, 
AcNH) or their h>-drochlorida. useful u tranctuilizen. h~cs. 
and Dtuscl• relaxaDts (no data), were prepd. by trea~ the 
appropriate (iminomethyl)anilines II trith a glycine ester. Thl:S. 
JI (R ~Me. Rl,.. Ph. Rs~ Cl) - reCluDd with lill.'liCH~Cl 
in pyriJine to give •s~ or I (R - l't{e. R• ""·Ph. RS .. Cl) •. 

84: 59S9?g Bcuzodiazepiue derivatlYes. Hata, Tada)"O Japan. 
Kokai 75,101.37-1 (CL C07D), 11 Au: 1975, Appl 74 8903, 19 
Ja."l 1974; 5 pp. 7-Ch!oro-1.3-dibydro-5-phenyl-2H-l,4-ben= 
zodiuepin-2-oae (I) and 7-<h!oro-1,,3-dihydro-1-snethyl-S-= 
phenyl-211-1,4-ben:odiaup:n-2-one were prepd. by ;i~atir.: 
2-ch!oroacetamido-5-chlorobenzophenooe (11) and 2-chloro-N-=> 
met.bylacetar.iido-5-chlorobenzophecone, resp.. with ammine 
complexes of Ti, Al. or Zn (metal salts liwratins NH, at tow 
te111~) at 40-80• in solvents hardly dissolvins NHJ. (NHa)iCO>, 
(NJUJHCO,. or 1''HiC<>1NH• snay be used in_ place of the above 
complues.. Thus. a mbL or 1 s 11 and 1 1 :NHaHCCh in 10 ml 
PhMe was 1tirred 5 hr at '10" to lift 15~ L K. Sempu'ku 

84; 4'190a 7-Chloro-1,2-dihyc!ro-5-pheayl-1 4-benzodi=> 
azepia-2-ones. Boehrin1er, C. H .. Sohn Austrian 3"'.J.30 
(CL C07D), 25 Aus 1975, Ap)ll 521/73. 22 Jan 1973; -4 pp. 

,, rr' 

o~ 
P• ·I 

Be.nzodiazepinones I m ,. H. ;'.!~: RIR2 - 0) were p:~::~- by 
oiudn. or I (R .. H. M~; ?.• = i I. Ill • Me, Et), rup. 

84: 4U&6d Beozo.!i1H-ni:i., i!-rivatives. Spect.l In:-J:I' 1~inn~! 
B. V. Ger. OCCea. :?.::.:i.•r:; :c1. C07D), 14 Aug 1~7-~. :·:~tr.. 
Appl. 74 Ol.8Cl, 03 :;-.,:, !!Ii-:; 13 pp. Diazepam on.I ni~:~'.·:;).1:,1 
Wt.re obtoined in c?.7 ~:-:<! ";'.l.6~. yield rup. O:f c:;:'.i·:n,! 
2,4-BtCCl)C,H,N~t~!;0;.' 11 ·~·1 ..,. 2 ~-8l(OlN1,..H·"''•ir-.1 .• , ... , 
wiLh l'Ph1. . ... . "' •· .• ,., . '·" " 
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~: ;;01'.!z l.!-oenzodi;izcpincs_ C'.\.f lndu~tri~s :Sct!-a. Api:I. 
;~ w_JGt (Ci. C070. AG!Kl. '.!9 A;:>r 1975, Fr. :\;:>pL 9-;":i.:i6u. 
I~· J,;n 19'.t; 11 pp. Division of Neth.. ii-'> 07,637. Bcnzodi:iz.,;:>inones 

I 1R = CI. Rt = Ph. Rt = H. Ri = H, Me, CHtCHMez, 
CH;CHtS!\te; R = Cl, R• = Ph, Rt = Me, Rl = H; R =Me. R• = 
l'h. 1t2 =Rl = H; R = Cl, R• = cyclohexyl, Rt = R1 = H> -re 
l1tt-t'll- in impro~-ed yields by lrc:ning imines 11 (R• = H) with 
H~="CHRJCOzEt and cyclizin: II (R• = CHRJC02Et> with 
HO:\C"_ 

20634lj S-Phenyl-1.~ihyd~2H-l,4-benzodiazepin-2-one 
derivatives_ lshizumi, Kikuo; Mori, Kazuo; Inaba. Sh~ehu; 
Yamamoto, Hisao (Sumitomo Chemical Co .. LtdJ Ger. OCfcn_ 
2,508,,33:? (CL C07D), GI Sep 1975, Japan- Appl 74 2-1,622. 27 
Feb 1974; IS PP- Benzodiazepin'!S I (R = Me, R• = Cl, NOz; R 

= CH~F:i. R• = Cl) were prepd_ by condensing 2,4-Bz(Rt)~HJNHR 
with CICOCH2NCO and cyclizini with heat in a solvenL 

19:1408j l,.t-8cn:r.otli;i:r.cpin-:?-onc deriva~ives. Mori. 
Satushi; l<i~gawa, Yoshikazu; Komatsu, Shigeo (Kol>ay:ishi 
Pharmaceutical Co_, Ltd.) Japan. Kokai 75 46,684 (Cl. C07D). 
25 Apr 1975, Appl. 73 84,464, 26 .Jul 197:1; 3 pp. 1,4-Benzudia= 

zcpiu·-2-ones I (R = H, alkyl; HI = H, halu, NO,, CF,: R: = H, 
h.Jlo} :and their acid saltll wert: prr.:pd. by c:yc:lization or R•C,H,N= 
RCH,CH·:N:C(NH1)C.H.R: or their :icitl sallA followe•J by oxidn. 
,,f the re:;ultini II witli c!ichrnma:c~. I are 11sychotro?ics (no 
.~ 1::1). ThuJ, re011x nr G.!i i: N-['.:! 1,v methyl p chluruanihnnh·: = 
h:.ilh.,m:imiJine-HCI wilh :11 ~: l'OCI; la hr und1:r N !(;I"~ .i.J;; I( 

ll·llCI (H"" Me, rt•= 7 I.I.::·:"" I'\ (111). !:itirring 2.7 I' Ill i:i 
~.J% H~So, with 2 I' Nu·:C'• ,.i, 2 hr at room temp. g;tv1: 9t ':'. I 
(:I. = l\lf", R• = 7-C:I. I{: -- ii I. K. ::>~mp,,:.. •. 

: ; 12S:l:.c t ,:1-Dihyclro-5-;1:~.;nyl-'! 1 l-l,,-hcnzodi11zepin-'.!-..~., 
<!·:~ivntivcs. Mora<nki, ll"'.;:!:111: !\rzemi:111ki, Henryk ('i".1~ c 
c!l'lminskie 7.aklady Parm.i.ei;:.yc·in~ 'Polfa"} Pol. 72,9:U ,,~!. 
Oi7d), 20 Dr.c 1!l74, ,\p;:i. !; .. )_ ;()4, 24 Dee 1971; 3 ;n 

' ,:x·· •i;lll~!l'llCH1 X 
I , ··.-,,, 

If / ' 01 

P• II 

Th•: title <!,·riv~. (ll (ll• '· !i.: ••.'r :lkyl C•111lg. 1 .. 1 C ,,:.,:.1.; !\: 
,, halo~l'lll weri· ohu;11 ... ! '" •::.: !" 1flion or 2 .. (h:1lnac•:~ .. ;:11 ~ ". 
~···~7.ophcrn~r 'II >~ · ,., ··.~· •h hcx.:trT\•:\!1::!':::·•'.,.· · 
I;~ i ). F11r f'X:,!i!lpr ... f) ',I.' ~: .. ·'. r. . ' :s ~,1c, ni · .. ·'· -·. 
' ~ i ·; mrl~l' 11 ( in ~ •. •.1 r.:; '· · · : . · ·. f · .. ertt H r.,:"<t.ri ~ ..., : 
I ;1 .. Mc.1(1 "'Cl). .~ .. :. 
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11450-lm llcnzo,li:t7.t"pincs. Nini:. Hobert Y. F.; S:~cnh:ich, 
Leo H. (!foffm:i.,:1-l.J. Hoche. F .. t:nc! Cci .• A.-G.) Swis'> 
sGz.219 lCI. C07Dl. :io May I!l7:>, us Appl. 1:n:nv. c.; Aµ~ 
1971; 6 i'r>- Approx. 5 liem:odia~eµinon"s I "'er~ prrp<l. by 

irradn. oC I 4-oxides to give epoxy benzodiazepinor...s II which 
wece deepoxidized to give I. Thus, I (R = Ci) 4-oxide was 
irr:idiated to give II (R = Cl) which, was deepoxidized to give I 
(R = Cl). I (R = Br, NOi) were similarly prepd. Abo prepd. 
w:is 7-chloro-l,3-dihydro-l-methyl-~phenyl-2H- I ,4-benzo= 
diazepin-2-one and 7-chloro-2,3-dibydro-l-melhyl-~phen= 
yl-lH-1,4-benzo<iiazepine. 

SSS9b I-Alkyl-t,4-beuzodiazepin-2-ones. Sternbach. Leo 
H.; Nir.g, Robert Y. (Hoffmon11-La Roche, Inc.) U.S. 
3,873,S?!i (Cl. 260-239.30; C07d). 25 Mor 1975. Appl. :192,5~. 
29 Aug 1973; 4 pp. Benzodiazepines {I, R = H, Z = CN, H; [{ = 

F Z = CN H· R = H Z = O· R = H Z = CONH2 H· R = H Z 
=' C02H,H; R = H: Z = 'C02Me',H), useful ~s 'sedativ~s. 
anticonvuloanls, and mu.;de relaxants (no data) were pre;>d. by 
the usu;il procerlures from I (Z = H.OH) (II). E.g., 2~"> g II was 
heated on a steam bath with 16 ml MeiC(OH)CN for 20 min tr> 
give 1.6 g I (n = H, Z = CN,HJ, which (2.00 g) wns hydrulyzed 
(HCI) to give I (R = H. Z = CO,H,H). 

JJl_496q 7-Chloro- l -meth}l-S-phenyl-lH-1,4·beniodiazcpin-
2( lll )-onc. llnnn:i~, Joo;d; :'l:uvac:ck, . .\lf!is Czech. ISO 800 
iCL C u;~). i;j Oct 197:J, Ap1ll._ ~O!l~-70, 11 Jun l!liO; 3' pp. 
1-Chloro>-::-plm1yl-:J//-l ,-i-bcnznd1:i7.c:pm-:?(l//)-011e 4-fl,ide w:is 
melhylJ.ted with Mc,SO. in d1l. :'\;10H to i;ive 95% 7-i:hloro-1-
mcl hyl-5-phen:tl-3/1-J ,4-1.ocnzoiliazepin-2(1 /l)-nnc ~-n•idc:. This 
wa:; r.:nuxcd w11 h poml. Fe in :\cOll or in 3 snixt. of aq. Et OH 

I ..,_._()° 
C1~N 

:111<.I tlil. JICI to yicl<l ill 1\ 1;·; title cr.:11p1l. (I). L. J. Crb:inck 

IJJ4·1 :; 5-Mrl- I ,J. dihycl:n- ~::. ! • ; . •ienzodiazcpin-2 ·r1:1~:>. 
C:'"',~· ~~ur1:c: 0. 1.Jl .. il111~11r:-! ,, :.: .. ,: .. -. 1 ... uwl Cu., ,\.·C.) 
G~r .. 1.•:.,n. 2.340,IS'l (Cl. C ,;: !;. ;:'. ~-Lir 1!1;.1, l;S A1•1 l. 
:.!.l.:.·.:t;, :!l 1\U!". J~;:!~ :!tl p;· ;~:,. · :,1 .. 1~·1di:.&7.cp1nont·~ l (I-'.. .
:! ci: :.:,··; R 1 ~~ Ph, :!·F<..:,1J 1 • ·~.(·:._·.~!~ .. ·~ ~·pyric!yl; H' -• H . 
. ~· ': . . ,, Cl) \,,.;..,· pr .. ·•··'- h.~· :· .. t~.,·'. .: 4,:!·l·~.::.r, 1 C<JJCd! 1 -

\,"'. .•. '. ;_'.il:C.:I \\ilh lu1 ,a11: ... ~!·"'-: .... ·C··:· .·:·:r1e, fol1ow~d h;' C)'• .. :l:· 
· · ·' \. ith ~f! 1 1~) ,,r :1:tld1· ... :· : :-~; .... ,·ft::tt;ing av:rnt prir,: , 

I: It \(':1 

t 
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8Jil7Sl l.-i-E,::iz,,Jin~p"1-2-o:::e 1-N-It:et.'-:j·l.lt~~. Co~schou
mia:i, Ag1toa; ~.::ub;u1cr. Georbct:i (F3b:-ica d.e ~-!r-c.!tC:t:nente si 
Prod~e Ct:.iu:icc, .. Ter:ipi:r."") R.o:r._ 55,SSO (CL C Old). 22 
],.:i. 1973, Appl. sg,&35, Cl Apr 1~59; 2 pp. I (R "' :;;.:e; R' -

:}o 
R'~" 

p., I 

H. Cl. N<?:) :ire prepd- by J\"-methyl:itioa. of I (R - H) with 
Me~SPh an MeQH_ c_ T. :;:'apadopol C .ilimab 

~7190q _ Sedat;ve a11d_ truquilizing l,4-ben1 '>din :pio-2-ones. 
l'.~1lkowsk1, Wolfg311~; Funke, Siegfried; H •es. !tens, Roff; 
L1ep~nn, llans G_; Stuehmer, \\'emer; Zeugne.· Horst (Kali
Chem1e A.-G.) Ger. Offen. 2,221,536 (Cl. C 074), 2:! No,,.1973, 
Appl. P 22 21536.7,03 May 1972; 9 pp. The benzodiazepin-

u • 

. 11"] 
, "")= I • 0 • CO 

"" n. ·o·C>ut 
onu (I. x - . Cl, F). userut :i.s sedatives and tr:lnqwTu:er.s. \Ye.e 
prepd. by ox1dn. of II (R - Cl, OH, OMe. pipaidino) \Yith 
KMnO, or chromate. 

14973h Benz'ldianpine derivatiYes. SalcaL:ida, T:i.iji Japan. 
Kokai 73 61,°'9~ (Cl. 16 E55'.?). 28 Aug 1973, Appl. 71 96.740, 
02 Dec 1971; 2 pp. The title compds. I (R1 - Hor alk)i, R' -

~<\1 
"" 

H. halo, or NO.) were prepd. by reactio;i of o-Bz(NHR1)CaH.R1 

(Il) l'ith H~~CH(CO:H). ester or salt in the presence of a hase, 
followed by hydrolysis. Thus, 2.45 g II (R1 • Me, R 1 - 5-Cl) 
and 3.5 g H1NCH(C01Et). in 50 ml pyridin"' w:is refluxed 3 hr 
at 100•. then stirred 2 hr at co• with addn. or 100 ml of 0:! N 
HO to give 2.0 g I (R1 - Me, R1 - 5-Cl). Y. TSUJl 

l46S69v Diuepam. S.-ik:lkida, Taiji Japan. Kokal 73 
54,09.S (Cl. 16 F...552), 30 Jul 1973, Appl. il 91,527, 17 Nov 
1971; 2 pp. Be11zodiazepiaes I (R1 - hatc., N~; R.1 - H, 

.... 
Me; P.1 

- H1, O; whm R.1 - CI, R' • Me, R.1 - 0, H,; when 
P..1 

• X01, R' • H, R 1 - 0) we~e prepd. by heatin; the corre
s~ortdin;; benzophenone isocyanat~s in t'!ie presence of Lewis 
a~ids. Thus, 2·(2·bromo-N· rr." ::~;.-13c:eeamioio)·5·chlorobenzo
~hcn•m~ \YH heated with KJ:l:C0 i:l CHC!, :ind the 2-isocyan.'lto
:-. .:~:amiclo deriv. w:is cyctizecl :o 1Ji,1~epam hy heating with AICl1 
i;~ D~I Pat 110' for 5 hr. 11.:uo M~tsumoto 

1 lS~~iq 7. Chloro-2.3-dity~M · ~ ·:;:e~'171-5-p~nsyl_·J1;- J ·'!
be.1:ot!iuepin-2-oce. 01.:lob,,z:J;i. ,,c, .. 1": JapelJ, M1h.-i, 0~.
rv·.r~ri:ti:.;, Sr:cko: Jerm'3n, :'~:"!~ (::n. r:,\ To~arn~ Zdr:lv1:! 
Ger. Of!:n. 2,211,647 (Cl. C :,;J), •>1 :.uc 1!>1J, liuioslavn 
Jl.;>p!. i' !134-il, 15 Mar Di l; ;•,Vi•· •~= title compd. (.£), u~~· 

f.:l ~; ·:,·lati·•c:, mu~de rel:t·.~~:. 
•· .. , .. ·;'.~en;·~ p:t~.:t~ i~ : · :·: 
'·, , ·" •i:::: .;,?-ClB1C,I: .. ". 
: ··':;:, .... : .. :r:·ni::e(U)ir. i · 

D 

····.".•'.:··:<",ant! prophyfact:r. > 
· .: iTc(')!1::Lc1,. • ... :\s pr.· .... · .. 
: r ~:id ,:i~itr..,~P~"":.-.: t· 
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A4.27. 
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A4.29. 

1G:>306;> 1.4-De::uodi:azepine c~ri..:;i.tiv· · .. i. 0:<.'.lmi; ~~.:.".i-
,;:1'":t, ,.~:t.;.ushi; Shlrak:iw:i. Ktn:to; ·r:ntll. ~!:i~~.J.~i 
(T2l.:ed;i Chcmicl Industries. I.td.) J;i.~ 7J 21,114 (Cl. C 
OU. Il 61j). :?ti Jun 1!)7:1. Ai.pl. 10 ()J.n!O. :!l Oct l:l-;"U; :; pp. 

n 

1,4-Beruodiaupir.oes. (I. ~ - C,_, alkyl, alkyl:i.mino, cyclic 
amino, all;;oxyl; R 1, R1 - H, h:i.Io, all;;yl. alkoxyl, etc.). tran
quilizers, were prepd. by heating the cnrrcsponding :?.1-ben7.iso
thiazolium salts 11 (R. R', R1 ~ s: ..... as above, x- ~ h;i!ide. 
BF •• SbC11• FcCI.. PhSO.) with glycine or it.'< esters in the presence 
0£ azolell (pyr4%0les, imidazc.lcs). Thus. II (R - .V.e, R' = 
S-Cl, R• - H. X ,. BF,-), H:NCH1C01F.t, and :?-mcth!·I
imidazolc were heated 30 min at 160• to give I (R .. Mc, R' "" 
S-CI, R' - H). Simil:arly prepd were I (R, R', and R' given): 
Mc, S-CI, 4-CI; Et, S-CI, H. S. Morita 

42S7Sc 1.,3-Dihydro-ZH-1,4-bcnzodiazepin-?-ones. Bocm-
ches, Helmut; Meyer, ll;ins (Hoffmann-I.:& Roche, F., und Co., 
A.-G.) Ger. Offen. 2,252,378 (Cl. C Ole!), 2·1}I.fay1'73, Swiss 
Appl. 15,774/71, 18 Nov 1!111; l:? Pl'· Five bcnzodi:\:cpinones 

,,qy· 
II I 

(I; R .,. Ph, 2-pyrid)·I; R' = H, Mc; X = H, Cl, Br, ::-;O:). 
useful as scd;itivc!', muscle relaxants, :ind ::mticonvuls;ints, were 
prcpd. by condensation of 5,2-X(R'NH)C,H,COR with H:K
CH,CO,H in the pr~ncc or P(OjCI, or l'(O)Cl,-P,O;. I (X 
NO,) W:J..<; prcpd. by nitration or I (X = II). 

42572z Bcnzodiazcpine derivatives. Shi.;to, !\1inoru; Shino
z:iki, Tcizo; '.\.foro, 1':i.nji (Chu!-;ai Ph:irm:.ceutical Co., Ltcl.) 
Japan. 73 08,119 (Cl. C o;d, D Olj), 12 Mar 19/:J, Appl. 70 
!l!l,462, 13 r-;ov 1970; 2 pp. The prepn. of 7-chlorr>-l·mcthyl-5-
phcnyl-l,3(2H)-dihytlroh<·n7.o[I ,4Jdiazepi11·2-onc (I), :i. psycho
thcr:ipcutic, hy halo~cnation of ;V-aminoacc:tyl-5-chloro-.V-n1c1h
ylantlminilic ;il·i•.I (II) :inrl t re:il ment or its product with C,H. 
in the prcscm·c .,f :i. Fric:dc:l-Kr:1fts c:i.t:ily~t i'.\ d~s•.ribcd. Jn an 
cxamµlc, dry HCI lt:JS i~ introduced into a >USj"lcn•1on or JI in dry 
henzene, PC!; is adde•I with :tlirring, findy pow.I. AICI, is added, 
:ind lhc mixt. is reRuxcd to yield I. Dorothy U. Miwi:uchi 

. 1 I !J88o I.~ -Dihy~ro-1-methyl-5-p!leny!-2H -1.4 -benzodiue
p10-2-ones o~ h!i;:-S punty. Neubauer, Ceon(cta; C.1tschoumian, 
,\i;aton;. Anzan, Sofi:i; Pirne<:i, Vcrnr.ica (F.1=>r•c.:i d\" Mcdica
men_,te Tcr;i:;iic:t") Cer. Offen. 2,227,977 (Ci. C l)id), 01) Pcb 
1!)7.,, Rom. -'-r!ll. 67/i12, 12 Jul rn;;; l'l :1'). Three title 
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,v •. 30. 

A4.31. 

A4.32. 

A4.33. 

A~.34. 

. : l ll3Sj i.:.Ieth;l~p:-.eoyl-1.~i;iy~r~ -2H- l,4-be:::uui1:?.e
p,.-:.2.o::ies. Him.lley, Xat~an C!::idwid~; McC!ymcnt, T1'orr::is 
M. (Hoffmann-La Rod:e, F •• unJ. Co., A.-G.) Ger. O:fea. 
2,233,482 (Cl. C 07D). 25 Jan 1973, Brit. Appl. 3:?,!07/71, 03 
Jul 1971; 10 pp. Fouc title compds. (I; R - H. F; Rt - H, Cl. 

0 

r ~.-) 

R'~~ 
R'O 

.. n::p 
. II II 

iodo. N02). uscrw as sedative. muscle relaxant, or auticonYnisive 
a~en~. were prep.I. by reaction of 11 with hexamethylenetetra-
ft'me ID the presence of HCl. · 

· 11138fh 7-Cbloro-l-methyl-5-pbeayl-l,3-dihydro-2H-1.4-
beu%0diuepia-2-one. KRKA Tova.ma Zdravil Fr. Demand• 
2,ll0,148 (C. A GU, C 074), 08 Dec 1972, Yugoslavia AppL P 
634/71, 15 Mar 1971; 6 pp. The title compel. (I) (2.1 c) was 

u.1 .. ~ex;.. 
"" I 

prepd. by tnating 5 g 4,2-Cl{PhCO)C.H1~~eCOCH1Br with 5 
c 3,7-diniU-1.3.5.7-te~bicyclo(J.3.llnonane for 9 hr. 

97727p 1,4-Benzodiai:epines. CRC Coinpa~ia di Ricerclu: 
Cbimiche S. A. Fr. Demande 2,123,218 {Cl. A 61K. C 07d). 13 
Oct 1972, Appl. 71 03,131. 29 J:ui 1971; 7 pp. Benzophenones 

.u:= ... · .,ej 
PR II 

CI, R - 0, NO,; R' - H. Me; Rt - a, Br) rcftu:red with hexa
rnethylenetetramine gave benuxliazepinones ll (R. R' given): 
CJ, Me; t:l. H; NO.. H. 

58480h 7 -Chloro-l ,3-dihydro-l·methyl-5-pbeay1-2H-1.4-bea
i:odiazepia-2-one. Shindo, .J.linoru; Moro. K:a.nji {Chugai 
Pharm:iceutical Co., Ltd.) Japan. 72 44,7Sl {Cl. C Oid. B 
Olj), II Nov 1972, Appl. 70 70,408. 13 Aug 1970; 3 pp. The 

~·~· 
o~" ,,. . 

title compel. (I) ·,n• prepd. by heatinr N-(h:itoacetyl)-p...ehloro-N
snethylaniline with PhCN in the presence of TiCi,. Thus, TiCI. 
was added to stirred :ind ice-cooled PhCN', the •.0::,1 mixt. heated 
l> hr at 180-5•, and cooled. To this \YU adrl•.J N-(chl,,roacctyl)
/><hloro-//-mcthylar.iline and stirred 1.5 hr at lSJ;-8' to give I. 

K. Sl'!mpu'lc:u 

126712:1 l,4-Ben:od.i:szepines. K:ijfa, Franjo; Dlazevie. 
Nicola (CRC Co;:,oagnia di Ricerche Chi:nic~e S.A.) S. 
Afriean 71Ol,S~J.1;.1Nov1971, A;>pl. il/l::ii:lJ, 10~·hr1~71; 10 
pp. 2H·l/.-cc::::c<liuepin·2-ones (I, II. :ind l!I) •-::re pre:><!. 

~M'·::>.;ttz~ 

11A>o, 
lV 

by refluxi:t;r t'.1e crorrespol'1iir1z acetamidn:,,,.~m;>:~m<>nes (IV, 
X • I:r, Ci) wi::: hex:l~nPlhyltr.etetr:i;c11':"' ii'!. ; ... i)H. In 1 
prepn. of I.~,,. i"•e::ne<li:ite \~:...• i:;.:,ht.erl ,.;,:.:h. ·,.,., • ::rdiutl by 
rel!uxin.1,\''•'.'- :·.,.,·,.!!Cltoit1velofh:::" ·~"·:;.;·,· 
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126709w l-A::Cyl-S-a..71-7-chlor~2.l-Cibydto-l H-1. 4-b ea:i:o.!i
aze;li.:: !!9 anc!-l ,3-t!i!J.yd•o-?H-1,4-b~::i::odi:u:e;ii.:J.-?-.JaH. Ok:t.r:'l.· 
oto, T:idnhi; A:C:i~. T:il.:cshi; Izami, Tal.:.:i.'Uro; Al.: · >u, 
Mitsuhiro; Kumc. Yo5hih:w.i; I=~• Shi3cho; Yar.t:irnuto, 
Hisao (Sumitomo Chcrnic:il Co., Ltc;l.) Gl"r. Of!c.a. 2,1s1.s.;o 
(CL C Old). 03 Au;t 1972, J:ip:in .• .i.;>;>L 70 !>l,354. 17 Oct 1910; 
25 p;>. Fif:ccn title compds. (I, X - H,, 0; R ~ H, Mc, 

o~ 
0 0 

D 

CH,CH.OMe, CH,CH,NEt., cydopropy)methyl, 2-phthafonido
cthyl; R1 - H, Cl, F) or their di-HCI, useful as anticonvulsants, 
sedativn, muscle relaxants, and hypnotics, were prepd. by 
successive readion of I ex - Hr, 0, R - H) with Phll and RI, 
RCI, or RBr. I ex - H1, R ,. H} were prqid. by hydrolysis -
of 2-(2,3-diozo-l-pipuuinyl}-s.chlorobenzophenona (11) ia 
aq. NaOH aad EtOH. 

JZ6706t 1-Alkyl-1,4-bau:odiazeoill-2-oau. Earley, James 
ValC11ti11e; Fryer, Rodney Ian; ,:liiag, Robert Y. F.;· Stembach, 
:Uo Hcnrylc (Holfma11r1-La Roche Inc.) U.S. 3,681,3.U (0. 

~·-) ~ 

"-Ot-. J~} 
Pi. II 

260/239.30; C 07d), 01 Aur 1972, Appl. 101,188, 23 Dec 19·;0; 
5 pp. The bcnzodiazepiaone (I) was prc:pd. by heatiair neat Il 
(R • .Mc:O) in a sealed tube Cor 30 min at 240-50•. The latter 
was prepcf. by refluxing ~i (R - Mi:S) in NaO~Ie-Mc:OH to give 
II (R - Mc:O). 

126704r 1-Allcy!.S-uyl-1,2-dihydtc>olH-1,4-bea:ocliuepin-2-
onu. Tachilca11Ja0 Ryuji; Miyadera, Teuuo; Terada, At.sus
ukc; Yabc, Yllichiro; Tanaka, Tc:t.suya (Sankyo Co., Ltd.) 
Ger. Offen. 2,164,lSt (Cl. C 07d), !?O Jul 1972, Ja;>aa. Appl. 70 
116,301, 21 Dec 1970; US pp. Six title compch. (I, R. - H. Etr 

0 

~ Rl~H-
. -1C>l•I -. ,. 

RI IJ 

NCH,; p_t - f!, ~~,Cl; R' - Cl, NO,, Dr).:: ~~:.: 1 •• ;.!epressants 
for the ccnt::i~ n~r""'"' sy~trrn, wtre p:~='t!. 't·.1 > ... :t:.· ;·-:II (rs .. 2, 
3) or II!'(?.' ... ~-~ ·. H) with Ac,0-::-"aO.\c: \ .~ -~·:');: 1 <>ptfon:illy 
in the l''f~en.:e of !' F.-Et.O. 
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11-t tol:O~ 7-Chio:tl-S-ti!i~nyl-2 .3 . <!ih; ~~r .... - l H - l. 4 - bie'n:~Hh.l?~
pin~s 3.!ld -1 J-c!ih·,-l!~·.>-Zt~-.1 .• 4-b.:n::oJi..L:epin-Z-o~~s. Lab.Jr.'.· 
too:t:s l"nrm:<!ic:.! S .. \. Ger. O!"icn. ~.lS<l.920 (CL C (17.!J. ::0 
Jun 191:!, Ar~t::itin:i Appl. :!:>3Pi0, :!l Dec l'.170; l l PP- ThP'C 

0 

Cl_(J(~)x 
r-.. 

~N .. CXCHzN~ 
o~CO?• ~ 

0 
I II 

title compels. (I, R = H, Mc,~ - ~·Ht: were prcpd. by tr"'"~= 
ment of !Jenzophenones (II) wath N:H4 .H·.O- 1 hus, phth:i.loy 
.;:!'"""'"" ,..,., rC'llux~ with SOC!: to give phthaloylglycyl chloride. 
,. :a.;, •~=-~ rdlu"<M with :;,:?-Cl{H::.'\)C,H,COPh in CHCI. to 
_..,·r 11 d< a 11, X = 0) (II[). III w .. s tre:i.tc<t with N,H,.H,O 
;,. ~.1,1111 tu .;i"·"' :>-I':"; I (R ~ H, X = 0). 

101691 w Benzodiazepine derivatives. Takeda Chemic:il 
Industries, Ltd. Brit. 1,276,168 (CL C o;d, A 6lk), 01 Jun 
!!>72, J:i.pan. Appl. 68 63,323, 03 Sep l!lo8; 5 Pv Title compds. 

I (R = OH. R1 = R' = H, R' = Cl; R - OH, R' - R' = H, 
R 1 = XO:) were prepd. by cycliz:i.tion of a 5-substituted :!
:i.naino-a-pl11:nylbenzylitlene01minoacd01ldehyde diethyl :lcet01I i11 

EtOH contg. 10% HCI 01t 50°, 10 min. I (RR' • 0, R• = H, 
R1 = Cl; RR' = 0, R' = H, It' ~ NO:; RR' = 0, R' = l\te, 
R; = Cl) were prepd. by treatment of I (R = OH, R1 = H) with 
chromium trioxide. 

J914f 1,3-Dihydro- 2H • 1,4 • benzodiazepin. 2. ones. Ina ha, 
Shigcho; C'<01moro, T01clashi; Hiroh:tshi, Toshiyuki; Ishiwmi, 
l':ikuo; Yamamoto, Midrihiro; l\Iaruyaroa, Isamn; Mori, 
Ka>.uo; Kobaya~hi, T$"yo;hi; Ynmamotu, Hisao (Sumitomo 
ChemiC"31 Co., Ltd.) Ger. Offen. 2,llJ,122 (CJ. C 07d), 30 Sep 
1971, japan. Appl. l!l Mar l!J70; 8 pp. Title comp<ls. (I), useful 

ca~"" I ~'jo er~~ I ~1° 
I "" R' " R' ...,; I...,; 

l 11 

as an:i.lgcsic, hypnotic, s1"-:.~111olytic, amt muscle relaxant ngi:nts 
:incl :1~ intcrm<.-diates, were prep•!. t>y irradn. or the correspomlin;; 
tctr01hyJro <!crivs. (II). Thus, I i: I[ (R = Me, R 1 - JI) in 
Me.SO was cxposi:d to fli; lii;ht 20 hr to i;i•·c 0.62 g I (R = Mc, 
l<.1 " ll). Similarly prepd. were I (R - cyclopropylmethyt, R' 
a H 3ntl F). 

I 18349x 5-Phenyl-1.~-benzocti~zepincs anrl their d:riv:1tives. 
Stcrnh:i.ch, L<·o II.; l\ktl~~ics, \\'crni:r (llofimaun-La Roel..,, F., 
untl Co., A.-G.) Swis:; 507,965 ICI. C Old), 15 Jul l971. US 
Appl. UI lJc<: 1vr;.;; ·I pp. !:c·nur<liazl."pines Cli are pr.-pcl. 

,9y')·•Al 

~.)::::,,/o-'< '?,.. 
R> 

,,- I 

Thu., 5,'.!-\i(O,:-;):_:,' ! ::: I ;\;(,'.·I rcrluc<·cl c- 1:.1:yt1.:ally in :;•,._ 
OVl·r P:D:.1r:d ~:., .. ,- .. :-r1· ,1 .. ·irli11.1: "..:·co·1iino C'flHtr>rl. cnur!c11 ... ul ,.,.:~h 
c1c1r,c:oc1 ;,, i.' (: ... '•.'.!·Cl'.C1c11,co:-.:11ic,:1,c11:~·>ii, 
c;:di1u: lty r··:!:: .>1:: ~- 1.r i11 C,11; ,\'ith UFJ.E~:O ~u fi-c?il·irn-:.!
ch1orotnctliylqui:•;1;·,,;;:11· :~·oxicl<.·. Thi-; stin-,·d \'.it:1 ~'.lc~li! in 
MeOH r;avr 7 ·<'i:!"rn-!-(rnet'1yl:11ni110)-3fl-l ,l-lum?otli;iupice 
4-oxitlc. Thi' i11 Tll i' !r"ati:d with l'hLi ir: 7 .3 C,!1 1-Er,O :r.1cl 
the prucluc-: i .. nLtl<d ·:,,,.I (I\ = ~\:C(i\:llMc) R' ~ Cl, R' -• 
k' .. Ill. o .• i•li·:1·•! .... r11 llJ<O in IC•. I M~,co-H,o at '.!ti'' to 
i ·cl1loro-'.!·( '"':ii y'.:11:: "' • i·:i-phc11yl -:1/l-l :l-lit·rt7.0<l:;iz•:pi11~ ; •\· 
idt'. !'iir.nihr!;·. ;·.d, '.·.~.•·I .3-clihrc.Jro-'.!l/-1,4-hcr""d -.z";'""·-:~-
011~ ·l·O\l~lc lrl :"··!. :.•i· ,•ir(,i in :"I· l\11·.,S1) ;·:i·.-: 1 i" . '' :n 
l<. 1 Cl. f: · I'.: ! : , . >.:hydro,.:i..:~1:1h·d , .. itl\ ~·' .(';. ,;1 ;.·. • ,· .. ~ 
CHCI'. f1 • 7 -r • i .... ., d1;:drr,.f,.;--i1:,·:1;·!-'.?H. i ,i ... :.· , 1 

:!-01:1:, IL• ·.~ 1 : ·:·:< i,. •.f1rv·nt o~ tllf' ~':.t rJ .. r;.,. 
to ~~;\ '.' I f ;,,•;; :ydJ\I• 1 •:ii(•:~\y: r> ~1 1 J•'~! i • " '.I• 

di.J,'tTi!: ' ·· ·· (' 

r 
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6JSHx 2 • LN • (Ee:i::y!ox;~a:~n)'l);lycyU.":li.!.Jj'.lec;:o?!t~::.
or:u. Yam:i.~oto, Hi53.0; fo::i.~a. S!ti~~ho; o:-:i:noto, T:ida~hi; 
H1roh:i! .. 1i. To~hiyuki; Ishizl!:ni. Ki':.;•.io; Ya=ianoto, ?.fa:h;iii;o; 
~faniy:i~. Isa:-nu; Mori, Ka=t:o; Kob:ty;uhi, Tsuyo~i; £z:.!::li, 
T:ibhi:o (Sumitomo (:bem:c:il Co., Ltd.) Ger. Oifeo. l,Sll,i:H 
(CL C Ole), 2-t Ju!l 1911, J:i;ian. Ap;il. !?5 De.: l9o7; 15 p;:i. 
Division 0£ Ger. Offen. 1,$16,046 (CA 73: 12Cii~d). Title 

compds. (I) were prepd. by oxida. of indole derin. and used for 
the prepn. of II. Thiu, re:a.:tion of 2-(benzyloxyc:arbonybmino
mcthyl)-S..chloro-J..phenylindolc with CrQ, in aq. HO:\.c 15 hr 
gave 933 I (R - Cl, Ra - R• - H). Simil:irly pr-cpd. I were 
(R, R 1, and R1 given): Cl, Me, H (llI); H, Me, H; H, H, H; 
CFi, H, H; MeO, H, H; and a. H, Cl. Ill (1.4 g) was re
fluxed 8 hr with !?.6 g HBr and 20 ml HOAc: to give 1.07 g II (R. -
Cl). Si milady prepd. was 11 (R - ~O,). 

361SSs Psychotropic S-phenyl-1,4-beazodiaxepin -2-011es. 
Kajfoz, Franjo; Blaxevic, Nikola (C.R.C Compagnie di Ricero 
Chimica S.A.) Ger. Offen. 2,016,0H (Cl. C 074), 29Apr1971, 
Swi.~ Appl. 16 Oct 1969; 8 pp. Title compds. (I, R - Me. or 

~·~o 
"" :t 

H, Ra .. a or r\O:). useful as tranquilizers, sedati,res, and hyp
notics, werr. prepd. in i'0-903 yield by refluxing 2-(2-haloacet
amido )~nzophenonesand hex:i.methylenetdr.amine (II) in EtOH. 
Thus, 1 g 4,2-CIBzC.Hs~MeCOCH,Br :md 1 g Il were refluxed 
lOhr ia 15ml EtOH togive85-90% l(R - Me, k 1 

- Cl). 

141897n 7-Chloro-S-pbenyl-1-methyJ -2,J-dihydro- lH- l,4-
benzodiazepin-2-one. Lenkon•:oki, Pnemysl:uv; K)-cia, Hent"yl.:; 
J.asocka-Tata1', Barb.'\ra; Roszkowska-Chimelews~a. Danuta: 
Surgiewi~. Janusz; .Bartlciewin, Dogust:iw; Sobolew, Marek; 
Rolalc, Hanna (Tan:hominskie Zal.:bdy Farmac:cuty.:zne 
"Polfa") Ger. Offen. 2,028,4"8 (Cl. C O'id). 25 Mar 1!>11, Pol. 
Appl. 11 Jun l\IG9; 10 pp. The title compel. (l). us.dul ~ seda-

-~ 
"' I 

tive, spallmolytic, anti hypnotic, was prepd. _. Thu~. '.?,5-H:N
CIC.HsCPh :~(O)CH:COiH w:ui addef\ to a soln. of XaOH in 
McOfl, the mi'l:t. coolccl to t•J•, (McO),SO: adilerl. amt t!'le mixt. 
heated lo hr to ;<i¥c th<: .V-o~iclc of 1, which wa:i. rec!;l..:c:<l by :ulcln. 
or HCllO.:\"a:SO: tn iti"o: 1. KHPG 

l4189Sk 1.·\·!!'!rl:?·!inepine deriv:ifr1es. 11:.~:c:? ,~ -.~da
ti·1es. Rnl"n·rr, {:I-.·rt:o :c.R.C. Comp.l~.:ni:i '~~ .-!.!..:·:-:"',..'.\ C!.1,1tit.:a 
S.:\.) Swiss 4',J,J:.; 1 • .:.:1. C O"i1l), 15 Dre L•1";":1 ··;ii. ·!; -.;ov 
l!ltlfi; :! pp. I "' ~1'•: . 01uh:n:led with );H 1 t>r pr::::.::r :i.'.:·>11.llic 

:uuiuc.:~ u11drr :':•. "'~~n· !" Jr,:h't.' I[. II fl'•'""" . ..,...,~·:,!·,·· ,. ;H'• ,~1··,tic.·.;. 
I w~rc pr«;1.l. ;,,,,,, :: ,.>1lid1l.,robc111.11phcnn:1:: 1;;: ! .,.,.! ;w1i110 
aricl 4·,!<·r·. !'.,~ <".:1n1pk, :!ll i: I([ :u11l :!'. :: :i ... C!:.:::.1,r-:1.. 
HCI irl :iO i::: '.'"·;,. !1.:~ ".,_.re n·flmt.'fl 511r tr> 1:i·,•·: · ···. •. X -
Cl) (fa), h,.• ! ·: ·.'. '.., ,, "'' lir:l',c1\ Ii !1r at ;.rJ' .. i: , • r ,('I, 
;11111 lli'.J >: : .. ; .. ·.;;: .• • ,1:rfr1d:i.c wic:1 ,1, .. 1..;., • 
Cl.I{-·~.! '-' 1 .~:o.l'.~.jr,:.. t\ 
11),r·: !.'.• .··,dr1·: .. ;" · .:; 



~ ... - I "..: ' . ; ::;. "" l 
1t 1;,.:.i ... 1.;°"/ \..o.J Iv l 

"4.46. 

A4.47. 

A4.48. 

A4.49. 

-12-

111C62! An:iconvulS3r.t. mu.>c!e rcl:i:c1nt. a:\d St'!d3.t~·:e 
co::ipoi::ids ohL-.ined by oxid3t:on of be:izodi:n:e;i:nes '"'i:a 
rut!1eniwn !etroxide. l'cfo:. Art!::ir M.; Fryer, R.:-dney i .; 
Ster:ll.i:i.ch, Leo JI. (H•iffm3nn-l..:i Roche Inc.) U.S. 3,5~6.ZlZ 
(Cl. :?6•>-:!::9.:); C Old), OS Dec l!FO, :\ppl. l'.? Jun 19,;::;; ·1 Pi>· 
To 7-chloro-'.!,3-dihydrc>S-pln:nyl-l ll-1 ,+.btn"-t.di:izepine w:is 
:u!de'1 :.l CHCls 5'1ln. of Rt:O, at -10° in :m mitt. Stirrin;; 3() 
rnin g-.ivi: 1-chlMc>:?,3-dihydrc>5-pl1enyl-:?fl-t • .;-~nz0<!i:izepin-
2-one, m. :!15-I"r {CClrhnanc). Simil:irly, !) :idJnl. di:izepin-
ones were prc.-pcl. K. Serupt:ku 

1001 lO;t Pti:a:m:aceutical 2-o::ro- l,2-dihydco-3H-l,4-benzo
diazepines. \"on Drnchel, Hans••illi; Gracwinger, Otto (Cas-
5ella Farbwerke Mainkur A.-C.) G~r. Offen. 1,9·U,74l (Cl. 
C Old), 25 Feb 1971, Appl. 22 .Aug 1969; 2:? pp. The title 

-~ 1t• J; 

compels. (I, X - O). uscd as phannaceutic:i.ls, were prepd. by 
hydrolysis of I (X - NH), \Yhich wue nbt:i.ined by q-clizJ.tio11 
or 5,2-R(R'~rI)c.H,CR': NCH:CN'. Thu:;, Cl w:i.s passed into 
5,2-Cl(.MeNH)C.HsCPh:NCH:CN in Ph!\te to give I [R =- Cl 
R' - Me, R' - Ph, X - NH (ll)I. NH, was pasRd iato n i~ 
PhMe to give the corresponding I (X. - O). Amoog -30 I 
(X - 0) prepd. ,.,ere (R-R' itiven): Br. Me, o-Fc.H.; Cl, iso
Pr, o-CIC,H,; Cl, CHa:CHCH., Pb; Cl. PhCH1• Ph; F, Me 
:?,4-ClaC.H,; CF,, Mc, 2-pyridyt. KDPC • 

t8082q Derivatives of beazodiazenine. Jl.lorawslci; Bogd3n; 
Jani.silc, Justyna (T:irchr>minslcie ·zaklady F:innaceutyczne 
;.P,•lfa") Pol. 60,627 (Cl. C 07d). OS Aug 1970. Appl. 12 J1;1l 
J~ti7; 2 pp. The title compds. were obtained in an e.:onomtc 
\Y:lV by redn. or dcrivs. of J,4-bcnzodia.zepioe 4-oxide with Fe in 
:iic: or aq.-alc:. soln~. of NH1CI. Thus, of i-chlorc>o'>-phenyl
:;11-!,4-benzodiazepin-2(111}one--i-o:cidesuspendcd in MeOH was 
treaced with KOH in MeOH, Mel added drop-..ise at 16-lS•. the 
mist. heated at 36-8• 2 hr, and when the reaction was e;omplete 
H..O added to give 883 7-c:hloro-l-methyl-S-phenyl-3H-l,4-
btnicodiazepin-2(1H~ne 4-oxide (I). m. 119-81 •. Iron filings 
were added t.o a mixt. contg. I, MeOH, NH,Cl, and H..0 and the 
mixt. was heated 17 hr :it 67-8• and neutrali7:ed with Na,CO, tn 
i:ive 873 7-chloro-l-methyl-5-phenyl-.1H-l.4-benzndiazepin-2· 
(111)-one, m. 130-2•. 7-Chloro-1-ethyl-S-pbmyl-3H-l ,4·benzo
''i:i&epin-2(1H)-one, m. 12'7-32•, was obtained simil:i.rly from its 
4-o1'ide in ~3 yield. Cf. Pol. 47,0M. Karol Butkiewia 

SJ870t ?.lethyb.tfon of l ,<-bl!!n:zodiaupines. Deri:g, Mi-
63el E.; Fryer, Rodney I.; Stern~ach, 1.eo H. (Hofrmann·L:i. 
RrJt:he Inc.) U.S. J,5J4,C21 (Cl. 260-2.111.3; C ·o7d) 13 Oct 
1!170, Appl. 20 May 1!168; ~ p;>. ~.!c,S:CH1 ancl Me,5(0): CH, 

0 
P.' I 

·~). 
were used :15 methybt'.:i:>; a,T.~nt~ ::-: ~ieu for prepn. of t!t,, 1-?.!e 
<lcri-ts. (I) or 1,4·1.>enz'l<l::i.z~;ii'l,. \'.!, R' ,., H; R • H, ~'.:.·.-?. 
h~',-,zen, CF,, ~O:; A ·0 !'h. ~·.ib:otitJtert phenyl, pyr:·',-:~. 
T'.us, DuU in pcnt:inc w.u .1 '·!·:<: ~., trimet!tylsulfonium iooJ; .:·! ict 
:-'.!:SO·THF at -10• ._,, •. ; .. r ~-. t!te Mc,S•c-H, yli•!'" '.."J!ct. 
s:irrcd 1 hr at -10• ,,;'.;, :i..!d;1. nf 7-chlor~·pheny:.:11:.; •. ~
h"nzodiazcpin·:?CITO·on~ {Ii!), ~.;rl the r:1ilCt. stirrer! !.~ ::~a~ 
'.?.1• to s;ive I[ (It • 7-C!. R1 ~ :.:;:,A. - Ph) (IV). rn. n.: ·· ••. 
f.imil:i.rly, trimctho'f)':i!t:! .. .1i111n i.u1ide :1nr:f !l::iH in <.'.-;:,:;:') 
s:irrcd 11nrler N until C""''~'.;,,:t ..;( H cca;ccf (ro r,ivl" ·;.,:~!':. 
o>:;sutronium 1ndlt~·li1?.:l :·::.'. ,;, .. ··1ixt. trc:ttc.-•l with I!( " -;-:n: 
3hrat6'J•toii:i•·~l'i. l.1r·:·: .. :·: Htr,rnquilir.l·r-.,m1i..-··. ,,.;. 
··,:t,~, anticonvuh:u~~r.. :-:'.·' 1 

1
1'' ·- .·,. C .. U.. :''. '. · 
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ri4.50. 

A4.51. 

f..4.52. 

A4.53. 

- I .; -

3~so.;u 1,4-B~n:od:.:tzc;;in-! scri~s corr.;i.:>l!nC::o. rb;e;:;::i.w:i., 
l!ito,.hi (J:i.p:o.n Synth~t:c Cncr:i:cai bJ::stry Co .• Ltd.~ Jd?~~: 
'10 3!,JQJ {Cl. C Oit!, A .:ilk), OSI °';t l!>i'O, A:>>-1; 25 ~un I ~'.>i : 
3 pp. I, useful :i.s psyc~othcr:i;icut1c::s, :i.rc maau.J. ..-ClCal- • 

y 0 

' ~ ~ ·~ ll 
N(Me)COCH,);:C(Ph)Cl (10 g) in :: vols. Al~, is hc:ited 4 

1
h't' 

2t 230• in :i.n :o.utoclavc, poured t" 1c::e, the mu:t. trc:ited w.th 
43 N:iOH and extd. witll CH,Ct. to i.ive I (X - 7~C!• Y - Me, 
R - H). m. 12-1-5" (~le.CO-petroleum ether). Sm1!J:i.~ly prcpd. 
arc l:? :i.•Jdnl. I. . Hirosha K:lt:J.olc:i 

229CHc Phannaccu:ical 1.J-dihyd~2H-J ,4-bcazodia2cpia-Z-
011cs. Ya1n:unoto, Hisao; Inaba, Shigcho; Kumc, Yushih:uu; 
J:r.umi, Takahiro; Hirohashi, Tosiyuki; Yamamoto, Michihiro; 
hhizumi, Kil.:uo; Maruyama. Js:i.mu; • .\btsu, Mitsuhiro; 
:Mori, Kuuo (Sumitomo Chemical Co., Ltd.) Ger. O:fca. 
2,017,060 (Cl. C 07d). 2:> Oct 1910, Japan. Appl. 18 Apr 1!169-03 

"Jul 1969; 46 pp. Thetitlccompds. (l)wen!prcpd. bycoadeasa-

~ 
~~" 

I 

il' 

tion of 5,:?-R'(RNH)C,H,COR• with 2,S·cmuoJidincdione (II). 
Thus, HCI in Et:O w:i.s add~I to 5.2-Cl(McXll)C.H1Bz: in CHr
CJ, and II to give 90% I (R - Me, R' - Ph, R• ,.. Cl). Among 
about 130 I pre-pd. WCTc CR, R1, :ind R• given): ~te. o-FC,H., 
NO.; H, Ph, Cl; ff, Ph, .XO:; JI, o-McC.H1, Cl; H, l\fe, 
Cl; cyclopropyhnethyl, P!t, Cl; Et:XCH,CH,, o-FC.H,. Cl; 
!'\CCH,. l'h, Cl. KBPG 

l31S6t. Bcnzodiazcpin., dcri,,atives having antic:oavulsant, 
tr:inquilizmr. and muscle relaxant activity. Moriyama, Hiroaki; 
Yam:imoto, His:io; In:ib;a, Shigcho; Nag:it:i, Hidco; T:imaki, 
Toshio; Hiroshashi, Toshi)-uki (Sumitomo Chemical Co., Ltd.) · 
U.S. 3,S24,8t8 (Cl. !?60-239.3; C Old), 18 Aug 1910, Japan. 
Appl. 02 Nov 1966-03 Sep 1967: 5 pp. Tosyloxy2Cctic acid 'IO 

~ 
"' .I 

g) and 12.S ml SOC!, was rcRuxotd to give tosylox~tyl chloride. 
To this product w:.s adtifd 65 ml. CHCI, and 8.8 g :?-:i.mino-5-
chlorobeniophfnonc and the mi:oct. rcRuxed for 32 hr to form 5-
chloro-!>-(tosylo:ocy:ic:ct:imido)bcn-zophmonc, m. us-9• _ This 
com pd. \4.4 g) :ind 103 ale. lXH, was stirred for 3 <fays :it 25• to 
give S-phcnyl-i-chloro-l ,3-clihydro>-'.?H-1,4-bcn>:odiazcpin-'.!-one 
(I), m. 21·1-15•. Similarly prrpd. wrrc xhloro-2-(N-mcthyl· 
tosyloxyacctamido)bcnzophcnonc; 7-chloro-J-111cthfr-5-phcnyl
l,:J-dihydro-'.?Jl-l,-t-~1zocli:JZcpin-~-a1"'• m. 1:!7.5-30•. and the 
3ll·i<.0mcr, m. J:?j.5--:?s•: S-nit:o-'.!-(to~yloxy:icct:imido)hcnzo
ph~nonc, m. 156-i•; anrt 5-phe11yl-i·11itro-l ,3-•lihydro-:?l/-J ,4-
bcn.1.odiaxcpin.c, m·. :?:?:J-4•. Juditt1 ,\. Dnu\·ille 

J z•J6QOd Deaiodiazcpi.oes s~fa~~:s. Ya"1amoto, Hisao; 
Tr..i=>a, Shiic:ho; Yam:imuto. ~!ic::hin=~o; -1;, Takahiro; 
(J!.:J.::1r.to, Tadashi; .Hi~ohashi, ,.,,~:yule· .~lori, K:n:.:o; 
~,:.:!:!:ni, Kikuo; Maruy:im:a, Cs.1"' ": Ko 1ashi, Tsuyo;:1i 
r~: ::<:<.Jmo Chrmic:il Co., LtJ.) Ge:. ''ff ea. 1,Sl6,0-16 (CI. C 
:~·7.!j, Cl Slp 1!)10, J:ipa11. Ap;il. ~.;. :l···:. ·:>i-0'.>.o\pr 1!):.lS; 11; p;>. 
I•,;• .. ·!. were (R-R' given); ~.~~.Ii . .''.; H, H, Cl; H, H. H; 
rr', ;r, MeO; H, Cl, Cl; H, h, Ci .. ,: .\!c, H, :i.\:01• I ,r.rr-: 

~-{ 
M'~ .... N, 

1 
' ..,. I 

,,,, Ill 
' ' 

•• 

-.b 
.. by1 c:ydiz~_ti 1 1a -~'~ .~ .. ~ .. l'. ·1 ~ ... • •• ·.\:~.~,;i,(:(J . .:.,:;. . . 

• _ .1.:T'h (II) "'r:c !::J:-l:• ... 1 -. •·. l"•'l"L by,.,,:<'.,· . 
.. · .. 1~~ofthccnrrc:>po:~,!\;1.; L~ · ... ::;f·,, (1,r()J). ll.;~·\· 
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A4.54. 

M.55. 

M.56. 

- i ,;;-

879~7t Bo:nzo~:n:epitloaes :icd bea:odi3::c2itlec.uboxyla.t.es. 
Hdleri>ac:h, Jo~ph; Sz,,nte, Andre; \V:al~r. Acmin (Ho!im:i.:m
L:i Roche, F., und Co., A.-G.) Ger. O!!-ea. 2,001,276 (Cl. C 
Old). 20 Au; 1970, Swiss Appl. 17 J3:i 1969·2:? Apr 1969; 3.; pp. 
The title c:omptls. (Ii (R' - JI, CO,C\Ie, CO,Et) were prepd. b)· 
treatment of t!le corrcsponJins 11 (R' =- CO,"ll.te, CO,Et) with 
HOAc. U were prcpd.: c) by ci:action of Ill wit:-& ClCOCH
(CO:R')~HCO:CH,Ph, cydiz:atioa with a base :ind removal of 
the 3-N-protoec:tins group •vith HBc or l>) by reaction of lll with 
CICOCH:CO,R•. nit.--ation, roedn., :and cyclization. Thus, 
PhCH:01CNHCH(COCl)CO:?-Ie \Y:lS tce:ato:d with Ill (El - Me. 
R• =- Ph, R' - Cl) to 11ive 2'-~nzoyl-2-(benzyloxya.rbonyl
amino)-2-c::arbomethoxy-"l'-chlo~N-methylxet."loilide (IV). IV' 
was treated with Et1 N IS hr at room temp. to give 11 (R ~ Me, 

R)-0 
~~ .. 
R' - Ph. R 1 - Cl, R• - CO.~le, R~ - CO:CH1'Ph) which on 
treatment with 303 HBc in HO . .\c xave II (R - Mc. R' - Ph, 
R• - Cl, R• - CO.Me. R• - H)(lla). Ih in C.H. was nfl=ed 
3 he with HOAc to icive I (R - Ate. R 1 - Pb, Rt - Cl. R• -
CO.Me}. Reflux of Ila ia M3 HO.\c 20 hr pve I (ll - Me. 
It' • Ph, R1 - Cl, R 1 - H). Among 10 compels. pcepd. ,.-ere 
the I (R1 • H) (R, R'. and R% given): »tc. Ph. Cl; H. Ph. ?-:Oa: 
CH,CHaNElt. o-FC,H,. Cl. KSPC 

5614lw 7-Chloro-1,3-dih:;dro-1-Jneth)i-S-pbenyl-2H-~ .. 4-be11-
:tc>dia1epin-2-one. Shindo, Minoru; Moro, Kanji: Shino
zaki, 'l"cizo (Chug:ai Pharmaceutical Co .• Ltd.) Ger. Oftea. 
1,957,420 (Cl. C 07cd), IS Jun 1970, J•pan. ,\ppl. 15 Nov 19dS-
24 Apr 1969; 11 pp. The title compd. (1) was prepd. and could 
be used as a drug against ;acuropsychosis. n. prrpd. from 5,'.?
Cl(MeNH)C.lf,CO.H and phdulimidoacetyl chloride. reacted 

~.~ ~>ooo 
with H 1NNH, in EtOH to rive 89.73 4,2-Cl(HO.C)C.Hr 
N.McCOCHaNHa (Ill). I was prrpd. in 703 yidd from III by 
reaction with Pi"I1 and su~uently with C.H1 and AlCla. ill 
had som~ autipyntic, analsctic:, antiphlogistic and antiviral 
activities. KBPG 

1?15?7., 'BeniodiuepiAH. :Moriy:a;;;ia. H:roaki; Yama· 
111oto H:s;MJ; Nac:ata, Hideo; In:abe. S:1i;<d10 (Sumitomo 
Chc~ic3l Co .• Ltd.) Japan. 70 06,0::? (Cl. io E 55'.?), 28 
Feb 1070, A??l. 28 !'.fay 1066; 3 pp. I. :i. ~~:.,.,quiliur, hyp. 
nofr::, .;.:id c:usd~rclaxaot. is pr:pd. ~·'"'· ·\.'..! ,~ BrCH,CO,Et 
io l•) .,.,:, py~idi:le isrr-adually :1dd:-:i ~o ~ .. ) g ::·::!-:uoinopheoyl)
o·ph::::y!i=ct!:Jy:~:ieimiae in 10 vols py-:,!i:i~ uniter N and the 

"' 0 ,4>::1 
"' r:1it:. r::!u.<d :and cv:ipd. to ~ive ! \:1. 1 ~ ;~; - H). ID. 178-9• 

(E:C1i!1. !1i~1i!.irly prcpd. :ire I '.i'.'· !'.', ~::-! rn.p. riven): 
M~. H, l~f).-~'; Mc, Cl, 130-~·; H. :~0,. '.:'.l ~·. 

Hi~r>>hi K~taoka 

r 
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A.+.57. 

M.58. 

A4.59. 

i::cnsa l,:.D::iy~r.>-3H-1,.;.'l;eaz:c.!i:i;::ei'i:1-~-o:.> .:.::.! Ji~
l.4-hen:o~i3.::e;Ji.:t-3-o::es. it~.;cro. Kz:iji; ~.!:i.>t:.1.i~,. To:-c: 
Kuw.id;a, Y\!t:i.~; T:i."'":!:i., Hi:-oya!:i (T:i.kcJ1 c;,.,~i.::::t b.
du>t.-i.cs, Ltd.) Ger. Olfen. l,9-H,"04 (Cl. C 01~}. 12 ~-far 1J70, 
J:i.pa:i. Appl. 03 S.:;> li:iO..~; H p;>. Tt:e ti:ie cc::::ip.!s. """'<: 
J>r<:pd. "J:hus, S,2-Cl(H,~)C,H:CPh:XCH:CH:OH. H,NCH:
CH(OEt):, 2-methyli:n:duo!t-HCl, :ind EtOH were refiu:i;eJ 
4 hr to J;ive 13, m. 103-4•. Si:z:il.i:Iy p~pd. were lb, m. 161-

SHR 

(!o.R-H,R'-0) 
. ::-:Cri,Oi\(IE:). Cil>.R-H.R1 -l'O:-> 

(k.R-~.R•-Cl) 
I 

It' 

4•, and Ic, m. 62-3.5•. Rini; closure of Ia by t:-e:ita:ent 'Yith 
etb:i.nolic: HCl 10 mi:i :it 50• Y:t:lded lI.HCI CR - H, R 1 - Cl) 

~«-.-> .. 4> .. 
"' ,Pia 

(Ila). m. 125• Cdec:oODpn.) Siciibrly prepcf. were Il.HCl CR. 
R1• and m.p. given): H. XO.. i;s• Cdecompa.}; Me. Cl, 108-
10• (decompn.}. Q:i;idn. of Ila with CcO.-pyridiae p'l."c III 
CR - H, R 1 

- Cl). m. !?l!?-13•. Similarly prcpd. ''°c:re m 
CR - H, R1 

- NO.}. m. 223-4•, and m (R - Me. R• - Cl), 
m. 130-2•. II Are tranquilizers. anticoavulsants and muscle 
relaxants. KCPG 

I 

43752& Bearodiaupme de:intives. Kawai, l\.tasaruic:hi (Ta.
keda. Chemical Iac!1mries, Ltd.) Japan. 69 26,302 (Cl. 16 E 
5~). OS Nov 1969, Appl. IS .:\pr 1956; 5 pp. The p:~:;i:i. cf I, 
useful as analgesics, seda.tives. antispa.smodics, a::d muscle 
rda.nuts, is d"5Cril:>ed. Thus, a. mixt. of 2.3 g S.C:.'ilo::~:?-ami.,o
bmzophenoae, !?.9 g Mc ester of i.-isoleuc:ine-HCI. a.ad 1 g Z:iCI: 
is heated at 150c, ht2ted 2 hr with 2 g ZnCl2 , and the ci:i.;t. 
heated 2 hr at 150• with 2 g Zn Cl: to gi'l."o I (R1 - Cl, R~ • H, 

(YR~P.· (I). 

Jl~~ 
l'la . 

R1 - .sec-Bu}, ci. 205-7• (EtOH). Similarly p:epd. zre the 
followiagI CR'. R=. RS. and m.p. given): Cl, H. Pr.CH:. 16;)-1 •; 
Cl, H, iso-Bu, 213-16•; Cl, H, l:, 213-14•; CJ, Me, H, 127-9•; 
H. H. H, 177-8•; NO,, H, H, 2:..>o-1 •; H, H, PhCH:. 192.5-3•; 
H, H. ;-Bu, 19&-r•. Hiroshi K2taoka 

1Z779l< 2-0xo-5-ph~nyl-1,3-dihyd.ro."l,4-b=~dia?!~piaes. 
:Moriyama, Hiroalci; Yamamom, Hisao; Napb, H1deo; ln:i.ba, 
Shi;:eho (Sumitomo Cheoic:il Co., Ltd.) Jap20. 61> 17 ,lli3 (Cl. 
16 E 5..>2), !?9 Jul 19'59. Ap;>l. 23 1\.fay 19S6; 6 pp. 3-t:anuf. o~ I, 
useful as a tr.i:squil:Zu, hypnotic:, :ind mu:icle-relax:uit~ from ll 
is described. In an c1c::p!e, 1 soln. of 1'.1 g PhBr 14 30 c::l 
Et:O is dropped into 50 ml ett:ue:il soln. of 2.!? ~ ~Ig, 1~ ml 
ethereal sola. of 9.2 g o-amia"be:i:onit:rile dropped m dunng 1 
hr, and the mi...,;t. refluxed 4' hr to give 903 n (R.• - R.' - H). 
b, li5-5.5•. Similarly prepd. arc the follow!nz: II (R.1 and R.1 

§'~. 
P.·~~ . (I) 

r.. 
£iven; a!! bdr.~ ::e!JQ-:¥ oil): Me, H; :Me, C:: EL ~;o,. I ('R.' 
- RJ - ff) (-i.~ (.) :i.nd 5.-' : i;lyC:ne Et c;t-r :;;;r:r·..::~loride arc 
refluxed b 45 ml pyridine under an!:iyd. cor.•:..li~:i ~'.> ;iY'e 3.'.? g I 
(R' - R' • H l. :n. ISl-3° (C.H,-petr et.'tc:). s:~::.i.r!y prepd. 
:ire the iol!owi:i: I (R1• R 1, :ind r.- ,.1. g;i·1~): :.~ .... H, 1so-2•; 
Ml!, Cl, 130-2'; H. NO,, ::?:.H-s•. <£::.'.'~'" KabOK;\ 

8781\3: :?.!'!-! ,..;.Benzodiarepin·2·o:'leJ. ··' .: : .... :_,. J~:ijos; 
Roh:i,·:1:, J·1li:r:,1.i; LO\Y, Miklos (Richter •. :;«->·.<1, •:~gyc!>r.eti 
Gyar R.T.) Ii~-:g. 15S,J7J (Cl. C 07~). :l.: ~;,,., !'';.;,Appl. :?8 
Dec l!l"i?; 6 p;J. A soln. ot 0.01 mo:~ 1-:.:-:::yl .i .:;,4,5-telr:i• 
hydro-5-::ihcny!-7-chloro-:?H-benrodiucpin·'.:? .. ,r:-: i.' :n ml. CHCl1 

i~ trca:td \Vi:h ?.r in CHCI, :it room t-:mp. l :, ::'.'. · :: . ·' · ' ..,orJ.:ecl u::i 
to yHd 81 ~~ 1-"T1cthyl·l ,3·di!iydro·!,.;>:, "~ ·1'. :: · ' ;. "·'.!H·b~nzo
C:hzMori ·~ .i:1e, m. 1:.?'J-.11• (7fJ'lo !'::(,• .. · ::.:)ihydro-:">-
ph'!':i·.<.:.r~i·:"'··::f !1~~'''di1zcp;;~ ·.~ .. •.r::. .. . · r~···lff~. W:l~ 
0'1~ i'.·'...-< ~.irr.;:.:.;· j i:l ·;.~.:-,"';. )'i:": ! . ;.:oT:., •. 
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M.61. 124519:11 Tr:m-:111i:i:tc:: bcnz:orliaupine dc~i•·:i.ti..-c"- Y:i.:i:;i
n:'l~u. llzs:io; lnalJ.J. Shii:d1ll; 0>:.1::iuto. T:iJ;i~~!; :ii•ol:3shi. 
·ros?1iyut.;.i; Is!ti.:u:::i. 1'1~uo: Y31:ta1:1ott>. ~!1c!;:::;rl; ~.ta:--.:
yara:i. Jsa1nu; 1\.tori. K:izco; Ko~)"3S!&i. ·r~u;·°'iti {~r:ilt~~?O 
Chc1ni~I Cll .• Ltd.) S. A!cican 68 OJ.OH :?S J3n 19'i~l. j.lj1'1rt. 
Appl.'.!:! 5.:;> 1967; ICG pp. llcnzoJi:r.zcpinc ~.:i-i~-s . ..-ere l'rr;>d
by the ~;ictiou of a ::?-aminorncthyl::u!ole tlcri..-ativ., <•r 1'.s s;ilt 
with :in oxidiziu!( a;:cut. Chromic aci<t is a prdcrre•l o,id1zin~ 
agent. \Vhcn HOAe is us..-d as a soh.-ent. :!-3 times the :.;tr:o;.hio
mctric aznt. or chromic acid is pref.,r3ble. Thus. to a soln. of 
0.69 c. I-cyclopropylru"thyl-2-aminomcth)-1-3-phtnyl-S-chlon.
indole (I) in IO ml. HOAc was added 1 ml. :iq. soln. or 1.0 ,:;. 
CrO, under cooling, and the mixt. stirn:d 15 hrs. :it roo1n '"mp. 
and worked up to y~ld l-cyclopropylnu:thyl~phcnyl-7<hloro
l,J-dihydro-2Jf-J,4-bcnzodiazc1•in-2-one (Il). 111. HJ-a•. The 
2-aminomcthylindnle dcrivs. used as startin,:; matcri:als :i.cc :i.lso 
110\•c:J compels. To a 5'Jln. of 2:?.5 s: plaa1ylpyruvic acid in 500 

~1.0 

~~II, ~ A-) tPJ 

01,-<J Ph 

ml. EtOll was added 20 ,. p.ClCJ-£.'..':HXH:. and the mixt. 
heated 30 min. and ev:apd. lll give oily f>-Chloro11hcnylh)•dr:u:one 
or phenylpyruvic acid. Anhyd. HCI was~ into :1. Sf)ln. of 
27.l g. Et pbenylpyruvatc f>-Chloruphcnylhrdraznnc: in 30 ml. 
EtOH 2 hrs. :rnd the mii.;t. worked up loi;ivc 19~'is:. ~t 3-ph.:nyl-
5-chloroindole-2-carboxylatc:, m. 172-:?.s• ... SOCI, (1.G Jt.) was 
added to a suspension or 1.5 It· l-c:;·cloproprlmrlhyl.J-11hcnyl~ 
chloroindole-:?<arbolt}'lic acid in 30 cc. C.H1, :ind the miltl. re· 
fluxed S hrs. and evapd. in vacuo to leave 1.6 s;. oily rc>idue, 
which was then di'™Jlved in ..0 cc. anhyd. ~t:O, and ga~s 
NH1 introduced 20 min. to ppt. l-cyclopropylmethyl-3-phenyl-
5-chloroindole-2-carboxami<le, m. 1s;-s•. To a suspension of 
l.G i;. Lir\1111 in 300 ml. Et~O ,..as added 3.0 g. l-mcthyl-3-
phcnyl-5-chlnroindolc-2-carbox:imic!c:, and the mixt. refluxed 4 
hrs. and worked up to 1tive 2.9 i;. l-methyl-2-aminomethyl-3-
phcnyl-5-chloroindolc-HCI hydrochloride0 1u. 256.5• (dttompn.); 
frtt base m. 6-1-7•. Several altcmalf'. mcthods and prcpns. :ire 
given. 111c bcnzodiazc:J>ini;s pn·pd. arc tranquilizers, muscle 
rcl3xants. :i.nticnn\.-uls:ants, and hypnntics. Other compds. 
prcpd. w~-re Et a-henzyl-a·((l-chlllrophenylazo);l~o.-.cc.-late (m. 
Gl-2.a•), Et 11hcn}·lpymvatc p-chlorophl'nylhydraz:one (m. 87-
930), Et 5-chlnr~J-phcnylindolc-2-carbm:ylate (m. 178-SO•). 
Et l-cycloprnpylmethyl-l-phcnyl-5-chloroindole·2<arhoxylatc 
(m. 113-16•). Et 3-phcnyl-5-chloroindole-2-carboxylatc: (m. 
172-2.5•), 3-phc:nyl-5-chloroindolc-2-carhoxylic acid (m. :?Jt •), 
J><hlorophcnylhydrazonc: of Et phenylpyruvatc:, Et l-mcthyl-3-
phcnyl-5-chloroindolc·2-carboxyl:ate (m. 8.'i-9•), 5-chlor~J
phc:nylindulc-2-c:irl,.nylic acid (m. 231 •), 1-mc:thrl-3-phcnyl-5-
chloroindolc:·2-c:arboxylic acid (in. 211-13•), 1-c:yclopropylmethyl-
3-phrnyl-xhloroindolc-2-carlx>xylic acid Cm. 197-s•). 3-phc:nyl
xhloroindolc:-:?-carlx>:rami<lc (m. 217-19·). l-methrl-3-phn1)·l-
5-chloroindole-:?-c:arboxamidc (m. 191-:?•). 3·1•hmyl-i1-chloro
indole·2-carbonyl chloride, l-cyc:lopropylmcthyl..J.phcnyl-5-chl., ... 
roindole-2<arbuaami<le (m. 187-7.5°), 5-chlom-1-c;·clnprop)'l
mcthyl-3-phenylinrfolc·2-carbo:ramide (m. lSi-9•). 2-:imi1:0-
methyl-3-r"enyl-5-chinroindolc-HCI (rn. 231-;) • (rl.,.;-n:11pn.)I, 
1-methyl-2-aminomc l !t yl-J·J1henyJ-5-chlorni1:1!olc SC t: .i tc (ID. 
243-5° (rltcornpn. )I, 1-cyclopropylrnc:ll:yl-'.? -.1minn1:icthyl-J
phenyl-xhloroi11dni.,.l{(;1 (111. :!18-19.5°). 5-chitJr.,.:>-ph-n}·lin
dole-:!-c:ir::inr:itn!c (1:1. 200-2 .5°), 2-amirroml't!lyl-3-;•hcnyl-5-
chloroindolc·HC! (r::. 2.ll-2° {dn-ompn.)I, l-i::ct!1y! .. _!-:1111ino
mcthyl-3-ph.,nyl-.'i-c?::01r,,indnlc·HCI (m. :?.'\·;' ·• >r.,::1pn. )! • 
l·rnclh)•l-:!-p~11·•1yl-.i·~·,:'>rr.inl'lnl~-2-carh<>n::r:'··. ·:. : . ..:10.:;• ), 
5-ph~1·· · 7.,•,; .. ,.,.l_~·''"1yrlro-'!/l-l,-l-l1<·nl"'~ .1:- .,,.._• ,, :~ (m. 
21 :.!-1:, I; I! c; "" :1 ·::. ~ :•)-!"~)· ), ""'' I -r:u-1 I:·;!-.>.:.,-,.' .... .-!1li>ro· 
1,:1-dihydr?-:!ff. i ,.;. ·~i.zodiazc.-pin-2-o:re f:~. :·'.·.1 ·:·1' · 

· · :-dvrr 

7H.;;·,f ~:·:.:t•H!1 .. ···,i~ncs. Fryer rt .... !;i--·.· ,. h, : .. (''' 
H. (ll .. r':-- . .:.,: :_., , ... ,,.,.,., F., urrrl C·•. _, -.;_~, ·::can 6~ 
00,i?~ O'J :\·;·~ !',.,•, {j!) 1\ppl. (/•j Fe!'> ;~.-.-. _ -, ,\ mi~ 
conrr.. :J •:- ! 11~ 1 .. :.: ., R' .... H. It' ~ H1. ;: • ~ :, ~-· · ·:,11,so,. 
an<: 11.• .. i':::. ·1;, 1:1'. ~~hyd. llCIJl\:l.!,...:u:~ .~_:: ,;. -; - '.\'.3H iri 

I' 

... ... 
\ 
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r:tincr-.:1 oil is stirred at rovm tc1np. to i:i.-e II.HCt (!"l' - !\tc, 
R 1 - H. F! .. H:. R' - Ph}, 1a. 2-:0-50°. A m:,.t. .::ont;:. Hi;. 
I (R' ~ ?.t,.. R' - H, R' - H:. R' • H, R' - Ph) :i:.c! 
ll.7 ,. 1>-!.!c:C.H,SO:Cl is rcr.uxed in pyridine l.i> hrs. to i;i"e I 
(R' - Mc, p_: = H, R1 .. H:, R' .. p-MeCJi,SO:. R' - Ph), 
m. 12i-3c•. Similarly arc prcpd. the followinit com;>ds. (R'. 
R', R'. R'. R'. :r.nd m.p. given): II, ~le, H. 0, Ph,-, 127-30"; 
I, H, H, O. p-M:C.H.SO.. Ph. 246-52•; I, Mc. H, O. r-MeC.· 
H.50:. Ph, 26~2°; III, H, H. 0, Ph, -. 20".?-10°; I , l-1. H. 
0, Ph,-, ~1~21 •; I. H, H, O. McSO., Ph, 203~0 ; ll, h, JI, 
0. 2-fii?oropher.yl. 196-2~0 ; I, H, H. 0, p-M~H~. 2-ftuoro
phC!lyl, 24:.!-;J"; Il.HCI. Me. H, H:. Ph.-. 256-7 ; I. Mc, H. 
H:. CH\., Pit, 121-2"; and I, Mc, H, H., Ac, Ph,_ 1~

0

-
Thc compels. :i.re useful ph:armac:cutic::lls, e.g. s~attv~ and 
anticonvulsants. Jl.faunc:e z,vet!tlc 

ISM•Hy 1,4-Benzodiazepines. Bahr. Friu; Rochnert, Hel
mut; CaBtens, Ernst Ger. (East) 61,268 (Cl. C 07dJ, :20 .-\pr 
19fi8, Appl. 23 Feb 1967; 4 pp. Title compds. of the gencr:il 
formula I were prepd. by lrcating compels. of the i;enenl formula 
II with NH, in an inert org. solvent. Thus, 5 g. II (R1 - Cl, 
R 1 - R 1 - H), m. 13~7·, was refluxed 2 hrs. in SO ml. diox· 
anc and SO ml. coned. aq. NH., the mixt. evapd. in vacuo, tlte 

w~ R•~N (II) 

I'll 

residue heated with 50 ml. Mc,C::O 30 min., the hol soln. filtered 
to rcmnve ammnnium bt-nzcnc ~ulfonatc, and the.- filtrate cvapd. 
in ,·acuo l•J :!!i ml. to give 733 I (R1 - Cl. n.: - H). m. 215• 
(RuOll). Similarly 1>rcJ1Cf. •vttc lhc following I (R1• R1 , m.p .• 
and % yield given}: H, H, lSl•, -100; Mc, H, :206-8• 
(Mc.-:CO), 81; Cl, Mc, 125-7° (iID-PrOH), 62; ;ind 1'0:. H, 
226• (EtOH or is'>-PrOll). 55. As preMIBOrs the foll<:>winit II 
.. -~re USf'd (R', R', -R•. m.p., and 7o yield gi.-cn): Cl, H. Mc, 
1:-.<1-:!• (,\c0!1), 65; H, 11. Mc, I 15-17° (;ilc.), GI; Mc, H, Mc, 
123-.!'.>0 (01k.). ll5; Cl, Mc, !\fc, 110-14°, 93; anti XO,, H, Me, 
118-Sl •, >i!l. The product~ arc :<cd:ativcs amt tr:u1quilizcrs. 

A. Rudcrs 

S7919f l-Methyl-S-phenyl-7-chloro- l,3 -dihydro-2H- 1,4-
benzodiazepin-2-one. Yamamoto, His."lo; ln01ba, Sni:;chn; 
Hiroha..,.hi, Toshiyuki; Ishizumi. Kikw•; :M:i.ruy:ama, hamu; 
Mori, Kuuo (Sumitorno Chemical Co,. Lt•l.) S. African 
68 00,805 17 Apr I!l6S, Appl. 07 Feb l!JOR; 5 pp. The title 
compd. (1), a tranquilize"I", w:L .. prcpd. by treating 1-methyl-2-
aminomcthyl.J-phenyl-5-chloroin<lo!c (II) \Yith an o"i<lizing 
agent. 11 w:as prepd. by rncthyl01tion, amidation, and redn. o! :?
ethoxyc:arbnnyl-J-.,hc:nyl-5-chloroimlole, prepd. by tr~tin" a 
di:azonium s:i.lt oi p-chloroaniline ,.,ith Et a-benzylaceto:icc:J.te. 
Thus, 3 g. CrO, 3ml 3 ml. H,O \Y:lS :i.dded dro1,wi~ to a S!:>p~u
sion of 3.3Si;. II in JO ml. HO.\cat:!0-30°. Thesoln. wa..;s::r:ed 
12 Im ... and cooled t-:> 0-10• while J(iO ·at 10.sr;;, aq. 11:H, S·>l:i. 
was ;athled to i;iv.- '.!.'.!I"· I. •;-a. 131-;J 0 (iso-PrOH). FDP>: 

S7910c 1-Sub;:iru:"•l l-.dl<y~-5-aryl-1,2 .. t1::1·;··!~.J ·~~. 1. '.· 
benzorli2zephin-2·r1:i~:L :~ .. :-r··ntn10. Pa~qu.uC' •'· '\ .... ~ .. :··::· 
sl.::il,1:r Dume~ I i1:..::::c~ L!·! J) S. African ~7 ,.~. '.'•.i :; I :.;•: 
)!)iiS, Tl;i11 .. \p;•! . . :.; ~ ... , :,~rVi; ~ f'P· ;\"-i:;.:::. ·-.:;..~·: ... 
haf,.,:acctarn:d,. ;: ~·:!: .< · j. :~;· 1 · .,·~ ~ :1~1limi<!,·)> ;1:-,· ::1· .t ~ ... '. ... (; 

OEt to i;i•·.: !. . ' ... !··.,.-.. ~-Cl(:-1..,:-;u~::,li,;...::. •._., 

II 0 

f'·(~-s \ "61!' (I) 

"''"'''-''I h.> .':.·:..:-·n,·: 1 ··.~. 
(rn. l!ll .'.?-1.'.I") 1•: '. s.: '. 
chl•·11•hcru?1~ ,!; ! :; i·'.· :> .: .. : 
Y.· II l'I ;1111 11:1 !·.·I" [ •• 
1011 ..,1 l'.10H . .,,.; i:, r: .. 

plf "i ~i.:'1 ,,, ,;"•" " .. 
l1)dr•1.:i!/ I,~ • .. :· 
p:":i·" ;ar·: t~ 
<::. I :i 'i'. ;.: . 
l ::- I I ) , , I : .. I .. ' 
1,·,I ·l .. r-,". 

:.:a> .. 5-d1loroU'!'a,:1:_.-·::-: · ·:: ::1 :~;··:. : 
:.'.r(i<;l1loro:11:rl)·I S-1.:· ;;,; '.;:··· 
!·(11)(111.·.~11•;./'1 ·'- '!•.! ;, 

. ' \\it l: ;, .... ,. fl. , ,( . ; .' ·. :..: ~. :~ . ' 

1·, t.,.:rlU\•;•f :! ,;"', li;-.. . .! I'• 

i-chlr>r·•-1 rit':fl::.1 
: t)fh.•, fTI 1 '·. ,;, 

:. H', X. 1 ! , .. ~· 
;,o; ~!\ . . , ·J1 

.. :.f,., CL Ct,; 
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378SOy S-A~l-3H-l .4-benzodi.n:epin-2{lli)-ones. R~er. 
E:u-1; Sternb:scf1, Leo U. (IIoITmsnn-L:s.R->che Inc.) U.S.J,.;oz •• 
lil (~I. 2'~23~.3), l7 Sep l9iiS, Swiss ..\ppL O~ J?e.,c _lSOO; lS P;:>·. 
Continual1on-1n-parl of U.S. 3 051,70l and d1v1:s1on of U.S. 
3,l:iG,lil5 (CA S7: IOOlc and C.-1. 61: !.1515£). I (X =- a.-nino) are 
treated with amino acid:s to give benzodi:uepinones (Il). which 
are al:so prepd. by cyclizat.ioo o( I (X - NHCOCH,Y)(Y
amin., group). Thus, 6.5 g. 2-methylamiAO-S-chloroben.:o-

:&:,, ID 

p'heaone is heated with 10 g. Et. glycinate-HCI i11 pyridine to 
give 7--:hloro-1-methvl.S.phenyl-3H-l.-l-bemodiazepi11-2(1H)
o11e, m. 12.5-6•. Similuly prepd. ue the followin; 11 {R, R.1, 

Ar, R'. R•, R•, and m.p. ~iven): H_. H, J:'h. H, !\le, H, 255-6•; 
H, JJ. o-ClC.H1. ~fe, H, H, 223-4 ; H, 150-Pr, Ph, Cl, H, H, 
~r; H, iso-Bu, .Ph, Cl, H, H, 213-H•; H. u. Ph, F, H, H, 
197-S-;H,MeOCH,.Pb,Cl, li, H, Ui6-7•;and H.H,111-tolyl, Cl, H, 
H. 198-9•. 2-Bromoacetamido-+DleLhylbeazopheaone (lS.2 g.) 
is treat.eel with liq. Niis and the product he&Ud in pyridine to 
give 9-methr.l.S.phenyl-3H-1,-l-beozodiazqin-2(1H)-one, m. 
181-5•. Sim:larly prepd. are the followinir II {R, R1

, Ar. R1
, 

R1, R•. and m.p. given): H, H, o-FC.H. [ H, H, H• Un-1•; H, 
H, p-FC,JL •Cl, H, H, 223-4:; H, H, o-C C,11., H, H, H, 212-
lJ•; H, H, o~ClC,H, Cl, If, n, 19C)-20t•; J:!, H, Ph, Br. H, H, 
21!>-20.5...:_; II, H. Ph, Me, H, H, ~to·; n, H, Ph, F, H, H, 

. 19!-S:; .n, H, p-ClCJI. , Cl, H, H, 2-17-~; M:. f}.Ph. Cl, Il, H, 
1~ ; and H, H, o-FC.H., Br, H, II, 156-7 • Also prepd .• 
accordingtoknownmethodsarethefollowingI (Ar, X, R, R1, 

R1, and m.p. given): Ph, NH,, Cl, II. H, 56.5-SS•; o-CIC,H1, 
BcCH:CO~H. H, H, Cl, 13G•.i Ph, Et~H. H, H, Cl, su.-1•; 
o-tolyl. BrCH2CO:'.lill, H, H, vi, 137-s•; a-ClC1H•, p-Mec,. 
H,SO~H, H, H, Cl, 136-&•; o-ClC,H., p-MeCJI,SO.Nl\te, 
11, H, Cl, 153-5•; a-CIC,H, • p-l\feC,II.SO,N:i.te, 11, H, Cl, 
15.1-5•; o-CIC,Ha, MeNH, H, H, Cl, liS-90•; o-1'"CJI1. p
McCJl.SO:NH, H, II, Cl, 11!>-'.:!0"; o-FCJI., p-l\teCJI.S01· 
NMe. li, H, Cl, 1s1-2•; o-FC,H. , MeNH, H, II, Cl, ll!>-20•; 
Ph, NH, • Cl, H, Cl, 93-4•; Ph, NH, , Me, H, Cl,-; Ph, NH, , 
Me, !!:_!f

1 
51-2"; Pb, BrCH,CONH, Me, H.z_H, 117-18•; OH, 

N:Cn.l.'l.Mes • H, Me, H, 196-S•; Ph, NH,. J:it.~le, H, 6&-70•; 
o-l"C.H, ,NH1 ,H,H,Me,68.5-5•;0-CIC.Ha ,.l.'IH1 ,H,H,Me, 
10&.-7•; o-FC.·H1 , p-l\leCJl.SO.NH, H, H, H, 129.5-30"; o
FC.H, • BrCH,CONH, H, H, H, 117-18.5•; JJ-FC1H1, NH,, 
H .H.CI, 108-9';p-FC.H, .p-MeCJl.SOsNH,H,H,Br, 114-15•, 
o-FC,B1, p-:•leC.H.SO .. ~Me, I!: H, Dr, IM-5•; o-FC,H,, 
Me.i."'lBz_H, ri, Br, 112-13•; a-Osi'iC.H,, Clz Ht..H• H, 76-9•;· 
o-CIC.,':j,, NH,, B, H, H, 53-00·~ o-ClC.n1, nrCH~CONH, 
H:..H• H, 11!>-21•_;.a-CIC.H,, H,NCH,CONH, H, H, H. 1624•; 
o-toCJ!a, p-M~1H.SOsNH, H H Cl l:r>..-3•· o-CIC,H,, 
CICH.CONH, H, H, Cl, 157-9•; Pb, hrefr,coNH, H, H, Br, 
Jl7.5-18..5•: Pb, BrCJ!:CONH, H, H

6 
Me, lJ&.-17•; m-tnly~. 

NH2..t H, H, Cl, 90-1_~ Ph, BrCH:C NH, H, H, F, 103-S ; 
p-Clv1H1. BrCHsCO~H. H, u. Cl, 121-s•; ,.c1c,H,. Hi· 
NCH:CONH, H,H, Cl, 13!>-m•; Ph, ClCrTsCOr..'Me,H, H, Cl, 
123-4•; Ph, lCH:CONM!!, H, H, Ct, 95•; o-FCJI,, BrCH,. 
COl'IU. H, H, Br, 13'.>-IO•i o-FC,H,, HJ.l'l'Cll:CONH, H, H 
Br, llG-119; a-FC,H,. Ch.;Jf,CONH, H, H, Cl, Ht-2•· Ph: 
BrCH,CONH, II, H, H, g.;,-5•; and Ph, llrCH:CONH, Cl, H 
Cl, 162-3". Also prepd. wer~ ~~I! !:illowinit It (R, R 1, Ar, L•' 
R•, P.•, and m.p. given): H, H, P!i, Cl, H, H, 216--17•· ~!e ;( 
P!l, Cl, H, JI, 12.S-6"; ::\!"!, H, n-FC,!!,, JI, II, H, 113-°u•; 'j,,,: 
Pr, H, o-CIS,H•, Cl, H, !~, _i.13-;->_'; allyt, H, o-CIC,H,, er. 
H, H, 128-30 ; l'-J!!, HJ P~. F ;!1 .. ~__IJ. :'!'J-JO•; Me, H,p-CIC,H,, 
Cl, H, H, lM-G ; an );CC.:,'-'·•. d, Ph, Cl, H, H, J17-! , ... 
Also rrepd. l\·ere th~ roll,,wi:•:.: CO::l~·:.J. (m.p. given): 7-ch~ • ."()• 
2-(.V-m~thylacetam•d.,)-5-;·h .. "'.r!-:: 1!. i ,1-benzodiazepin -1 .. 
o:o:ir!e, JSG-7•; 7-rhloro-.'i ~·n·::·.·:!.:::!.!,-1-bt'nzooi:i:epin-2('.:/I 
on-: ·'-o~icl'!, '.:?3.'.Hi"; nr 0t i- 1 1~ •·c:·1-l,.~ 1lihyclM·-"·phenyJ.~jf.: ;. 
h~n:.lldiiu:~pin-':?(lill·'l'"". i'·I-:.!'. IlD?:: 
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356lq Z-A::il.nobeazop!:enone i:nine derivafr;es. Fryer, 
Rodney I.; Stecnbach, Leo H. (Hoffmann-La Ro.::!?&:, F., unrl 
Co., A.-G.) Fr. l,SOJ,346 (Cl. C 07c). 2-l :Xov 1957, uS Ap:>I. 
09 Di:c 1965; 3 pp. Title :ml<!ucts, usefu! as inttrr.te<!i:ites in 
the prcp::i. of 1,4-b~'"lzodi:izcpincs are pr.:pd. as kl:ows: A rrfr<t. 
of IOC g. 2-:unino-x!:tlorob~:tzo:>!ienone, 200 cc. !\.ftOH, ~·JO 
cc. aq. NH,, :ind 2 g. Zn Cl: is huted :., a pressure v=~el un~er 15 
atm. N a• 150° for 15 hrs., and then ev:ipd. in vacuo to gi•·c: 
2-:i.mino-S. J1lombe:izophenonimine, m. 73-4 °. .'L mi:<t. cf 100 
g. 2-amino-5-nitrobenzopbenone, 200 cc. ?.ItOH, 200 tt. aq. 
NH1 and 2 g. ZnCl1 is he:ited in a pressure vessel under 15 atm. 
N at 160° for 12 hrs.; after coolinir, the ppt. is filtered and 
treated with 6S'l cc:. N HCI and 300 g. ice, and neutralized with 
NH1 to give 2-amin~nitrobenzophenonimine, m. 15:?-4 ° 
(petroleum ether). A mixt. of 97 It- S<hloro-2-methyfar.tin->
benzophenone, 200 cc. aq. !l."H1 200 cc. MeOH, and 0.20 g. 
ZnCI, is heated 24 hrs. at 145° to give 2-r.iethylamino-5-chloro
benzophenonimi<le (I), m. 95-7° (MeOH). A soln. of 5 g. I 
in 50 cc. benzen" is cooled and treated with 50 cc. O.SY NaOH, 
then with a sotn. of 4.6 g. BrCH1COBr in 10 cc. benzene, stirred 
J5 min., then tralted with 23 cc. N NaOH aud stirred 2 hrs. 
to give 7-chloro-2,3-dihydro-1-methyl-S-phenyl-2H-l,4-beni:o
diazepin-2-one, m. 128-:m•; in a similar way 2-methylamino
~nitrobeazophenonimiae gives 2,3-dih:1dro-l-methyl-7•nitro-S
phenyl-2H-1,~benzodiaztpia-2-one. Juan Castaner Carpllo 

592119: 7-Chloro-l,3-dih;~o-i-methyl-5-pheayl-2H-1 4-
beaz'ldiaupill-2-oue. Fryer, Rodney I.; Sternbach, Leo H. 
(Hofir.iana-1.:i Rocllt Inc.) U.S. 3,376,290 (Cl. 260-:?_39.3). O:? 
A:>r 190.S, Appl. 09 Dec 1965; 2 pp. A. mi:tt. 0£ 97 g. 5-chloro-'.?
raethylaminobenzophenone (l), 200 ml. KH,. 2 g. ZnO:, and :?00 
Cll. .MeOH is introduced into an :iutodave, t.'1e autocl:ive cha:;ted 
with an overpressure of 15 atm. N, and the mixt. he:ited 2-~ hrs. 
at 14S0 and worl.:ed up to gi•e I imine, m. 95-7'". A soln. of 5 
g. I ir.iine in 50 ml. CiH, is cooled in ice and trented wiili 50 

(I~~-~ 
a-..'}-)( 

Ph . 

ml. 0.5~V KaOH, a soln. of 4.6 g. BrCH:COBr in 10 mt. C,H. 
added. the mixt. :i.giuted 15 min., :?3 ml. N ~:i.OH :idded, and 
the mi..-tt. a:;itated :? hrs. and worked up to give I a.id the title 
compd. (II), m. l'.?8-30°. BDP~ 

~6192c· 1,4-Beazodiuepines. Roehnert, Helmut; Bahr, 
Fntz; Carsten~. Ernst Ger. (East) 57,126 (Cl. C 071!), 05 Au~ 
1967, Appl. 12 Sep 1956; 4 pp. I are prepd. by treatinl; the 
corre5pondin~. 2-aminobenzophenone with phthaloyh;:ycyl chlo
nde ar.d cychzmg the 2-(phthal,,yls}7crl2mino)~zo;ihenone (II} 
so fo::"llled. ~bus, 100 g. 5,2-Cl(.'.'\H,, C,H,B;r; m 600 ml. CHC!a 
was heated v.-1th 92.6 g. phth:iloy!;:lycyl chloride at ;o• 6 hrs. t:> 
~iv,..e 943 II (R - H,!-' - Cl) (I!!),~- 21}-19°. III (3A ;:.) 
in _QI) ml. MeOH and , .2 ml. lS';;, aq. ;o..;H,!i:H1 was refluxed !or 

~~ " ,µ:::.~·,~ .. 
Pb ,.. 

·.: .. h''· ;:'·lip" to fonn 3i3 I l!t ~ H, i-'.' - Cl), rn. 2H-l7'. 
1::-:1n1:t>wmg I and 11 werc si::::!ir!r ;;~-;i,J. (R, R', c;o yie!d rr. 
r.i.p. 1:. 3yieldI,andm.p I··ivc)· V• "I SO 1·>4-6• S! 1-··
,, .. l ;; :!: ~:Oi, 50, 224-6°, s3, YJ.~~~ ~a,~ -i~ it, s~:s. 1s0-.~~. ·~~;. 

v-r- ~ • C\ .. · ~(~ 

i;;z.,,~f 2-N-Substit-J:ed a;:'.l:-. ,~ .. -:~~<:,aooH. Earl ? .•. ~.: -·~ 
a::.:1 !.cf> H. S:embach (to .i~·.1.:~:1:i:l:c .. ~ Roche Inc:.; \:.:>. 
;,J.!.. •. :8.J (0. 260-S56), s~;:i~. ~.i, !'1:1'i; Swios Ap:>I. D-!-:. '.:. 
1·;•·1; 2:i pp. Cootinuatio:i.-i(;·;n~ oi ".J.S. 3,0;)1,101 (C.I !:7: 
t-:".:: ·j; l.>ivision of U.S. :>,:::·;,-;.;::; l(.A 61: 9•il5t; (iS. 
~ .~: '." .::.;.J ( c. i 66: 2l!S011i); ;: _; '.:: ;;'. ·•. ;'>-~ (CA 6~: }') ;y.; 'I. 
'T';~ 1!' .. :!osure is U:e S.'\me !:>11~ ;;~.'; \ •. :.; '• ;.: dif.~r~nt. c~ :, :: 



A4. 71. 2-(N-Substiluled amino lh "llo\ienl:ophcnones. E:trl Re~-<l~r 
:mJ Leo II. St.:rnbach. U.S. 3.:!39,SM (Cl. 2G•J-·j7t)j. ~.farch S, 
l!lGl'i; Swiss Appl. Dec. 2, l\.l•j11; ll pp. The till:: .wnprls. (I) 

~ V·R' 
n• Nn:ii' 

(I) 

(V) 
were prepd. by pubuhed methods by condensin~ substituted 
bcnzoyl chlorides witb anilines in the prese:icc of ZnCI. or by re
action of 11 with Crignard reagents. I were used as intcnncrliatcs 
for III, IV, V, and VI which arc sedatives, musclr. relaxants, and 
antic:onvulsants. The I prepd_ were tabuia•.ed. Furthu prepd. 

D.• R 1 R 1 R 1 M.p. 
H H 5-Br 4-Mc 105--0" 
ll H 5-CI 4-0 11&-19• 
ll Ac J.5-Ch ll HJ-1° 
J{ 11 :J.!'>-01 ll 93-1° 
H H ll 4-Cl 9S-!1° 
H ll G-Cl ll 101-'.!. 5° 
H Ac 3-Cl H 129-JI• 
){ H 3-Cl H 5G.~s· 
.H Il ~-Cl H s~· 
H H 5-Cl .-Cl s~· 
at n 5.c1 2.Mc 50-5• 
n n :;.c1 2-r 9~-s· 
H Jt 5-Cl 3-F 90-1° 
1.· II 5-Dr 2-F 101-2° 
Na v-McCrH.SC1 5-Cl H 2~S-9° 
ll p-~lcC<H .. 'i01 :>-Cl H IW-1° 
Mc r-Mcc,u.so, ~Cl II 151-2• 
H J\fc 5-CI ti 9.;-<.

0 

H Clh:CHCil1 .S-CI H 76-7° 
l'bCH1 l'-~hC.U.SOt 5-CI J! llG-1&• 
II PhCJ!J !I-Cl II 86-7° 
J\fe JlrC 11,CCO) :;.c1 II 9.'i-6° 
Clh:CIICH1 DrCILCCOl !H.:I JI s~..-.;• 
l'hCHa ll!ClhC(O) :>-Cl 11 l~'.H;o• 
li "t 5-CI H 5ti-7° 
H BrCll!CCOi !i-CI 2-Mc IJ7-S

0 

){ p.McC1HoSO. 5-CI 2-CI 1~,;-7° 
Mc ,.,..~cc.n.sOs 5-Ct 2.c1 J!.?-~· :and t-1s• 
J\fc H !I-Cl z.ci s.~-!10• >nd ;s-so• 
11 1>-1'f<CtH•S01 r,.c1 2-F 11!1-!0° 
Jlle io·McCdt.$0: r..c1 2-F 1.•;i-2• 
Me H !,-Cl 2-F 11 \l-Z0° 
ll H l.~.-Ch ll ll~-1· 
II H !\le H .:.1-2• 
JI llrCll;C(O) ~le H 117-JS• 
JI JI 5-Me P GS 5-9. 5° 
JI ll :,. ~le :-Cl 1116-7° 
JI II It 2·1' 12G-S0 

II p.!\frC<H•S01 II 2-F 12\1. :.-:>0° 
JI ll :,.Cl 4-1' 10l>-Y0 

11 p.111.c.u.so, : •. ci 4·1' 120-s• 
u p.!\trl:,11.so, r. "' 2.i: 11 •-t!i• 
Mc p-~h·C,n.so, !i-llr :?-P 15.--5• 
l\1e H :,.ur 2-F 112-13" 
II II ll '!-Cl 58-G0° 
JI BrCH:C(Ol II 2-CI 11!1-ZO• 
JI 11::-;C 11.C(O) H 2-CI IG'!-t" 
H ;'l·M•C•lf•50. f> . .:1 2 F 1.12-:J• 
H JI :;.c1 Mc Qlrl • 
Me CICll:CCO) !°>Cl I{ l:?:J~• 
nc JClloC(O) r,.c1 Ii ?5" 
were II p., m.p. giv~n): 5-Cl, 11.l.;,--Vi': ~-Cl, 131.5-2.5°; 
7-Ci, so:id. 2,5-RINHR')CtH/.:( ~:rn1,c,;1,::'-? (Iii) (a or fJ 
form, H, !{1 , R 2, m.p. itivcn): "" !!. :;,, ~-"· .. oiH-5°; /J, H, Ilr, 
!\!c, I ::i .i-;~; ,.., CICH 2CO, i~r. ~.: ... !";"' .. ' ::;'; "· H, Cl, Cl, 
!;jl-1'. 'lLhcr compds. prcr•'· ·.·;•;:: .:,; :11 lhc 2nd Lablc. 
~ilri:..:~ur~ ll f.11 " 1 ,.t.p. 

HI Ur t-fe ·~,.~.;:! 2~~· 
III llr ~le •.·r .. • ~ · :; 21))-10° 
Ill Cl Cl ~;.. " 2f.~-.;• 
if~ Cl Cl -' ..... 1•.•,·:·.: 1!>1-:P 
IV l\r M• 237-~' 
1·; Cl Cl 2;,0-·i • 
V 7 .~ Cls H n 20:-'\

0 

'I 11 .1.CI lo 21;!-:I' 
v 1.c1 11 ·:c 1·i:.-u• 
v 1.c1 u '~::,· . 1 !::Hr llli-·ff' 
V 7.c1 H 1·:.(::1, 17:1-1° 
V 11 H• 11 11 c..,:;J) 
v 7.:.1. 2 \I I! 2-i:t-1• 
v 11 2.u 1 i ~l ~-n• 
V 7-CI .1.~« ii l'J~~· 
V 1·CI 11 ~:- 1·!;.-.;• 
Vf Hr '' lb.?-1'' 
V~ Cl (:'1.: lOJ--1° 

, , .. . ' lf1. 7'i ·~)", .1:. l 
Th. \'.'•:il 
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75324.g: St:bs:i::utecl. o.:mU:la;i::-y!keti...-tl:ies L:ld be;izoc~i:e
pines. Etabliss~er.ts Cli.,·Byla. Fr. M.;20~ (Cl. A 6!.l:. C 
07c,d), July 11, 1955, Appl. Stj>t. 14, 195~; 18 pp. 5,:!-R1-

(:-:HR1)C .. T-I,CR1:I.;CHR'CO:R' {I) and ll a:-c prepd. TI;ey 

~~ rr·-__ )-R• fa!) 

Jt~~ 
F.• 

have sedative effects o:i the central nervous system. Thill, a 
soln. of PhMsBr from 109 g. Mg and 848 g. PhBr in 3600 ml. 
Et,O was ~tcd with 228.7 g. 5,2-Cl(H,N)c.H1CN in 1800 t:il. 
Et10 and the mixt. refluxed 15 hrs. ,.,bic:h was thm poured foto a 
soln. of 500 g. ~H.Cl in 2000 ml. H 10 :uid 31:;;. ice to give 309 g. 
5,2-R'(NHR')c.H.CR':NH cm. R' - Cl. R• - Ph. R1 

- H) 
(IV). m. 74•. Similarly prepd_were the following Ill (R1• R•. 
R',andca.p.gi,,-en): Cl, Pb, ~le; 97•; H, Ph. H,48•; Cl, cycio-· 
hexyJ, H, 55• (and 95•); Cl, Bu, H, 21-a• (dccomp:i.). A 
111U;t. of 27.6 g. IV and 20.7 g._H1NCH.CO.Et.HC1(V)ill150 
ml. McOH was st.irrcd for 2.5 hrs. to give 32.4 g. · I (RI - Cl. 
R 1 -·Ph, R1 - R• - H, R• - Et) (VI), m. 130-5• (mixt. of 
2 stereoisomers) (rec:rystu. from MeaCO gives chd21ted form, m. 
148-50• and non-chelated m. 142~•). The following I were 
similaily prepd. {Rt - Et. R 1• R2, R', R', ud m.p.gi•en): CJ, 
Ph, Mc, H, 70-5°; Cl, Pb,H,CO,Et, 106•; CJ, Pb,:M:e,CO..Et. 
ss•; H, Ph, H, H, 106•; H, Ph, H; C01Et, 100•; Me, Pb, H, 
H, 131 •; 0, Bu, H, H, 90-7•. Proceeding from IV and V as 
above the intermediate VI was not isolated; but HO.-\c: (150 ml.) 
...-a5 added, the rrW.;t. rc~uxcd for 30 min. to give Z5.i' i· ll 
(R1 • C!, R• - Ph, R' • R• - H). m. 21~16·, which w-..s also 
prepd. from O.-W9 g. (2-phmyl(2-amino-xhlo:-o;>he:iyl}-l
a:uvinyljroa.lo:iic acid di-K S31t in 4 ml. HsO adj:isted to i>H .; 
with HO.'\c and heated for 15 min. The followi:ig II were sim
ilariy prepd. (R1 ,.. Cl, R• - Ph, R', R', and m.p. gi~en): l\!c, 
H, lJ:r; H, Me, 22~0 ; H, iso-Bu, 213°; H, (CH:).5).le, 1S4"; 
H, CO:Et, 244°; H, CO,Me (VII). 226°; Me, CO:Et. 180°; 
H, CO!\'H,, 255-6°; H, CO:::-.rIMc, 294°; H, CO:'.\""?.ie:, 297°; 
H, CO!\'H(C:ii:).~Et., 220°; and II (R1 - . H, R1, R~. R•, 
and m.p. gi\."en): H, Ph, CO,Et, 226•; Me, Ph, H, 2us~; 
Me, Ph, CO,Et, 260•; l'\01 , Ph, CO,Et, 271°; 11.'H:, Pb, 
CO:Et, ~05°(decomj)n.); Cl, cyclohexyl, H, 210•: Cl, cycle.. 
hrxyl, CO,Et, zog•. K (50 g.) was dissolved in 1350 ml. warm 
95• (sic)Et0Handtreatedat70°with82g. VIItogi,,-el(R1 '"'Cl, 
R' - Ph, R• • H, R• - CO,K, R• • K). Similarly prepd. 
were the following I (R1 •Ph, R• • CO,K, R' - K, R 1 and R' 
given): Cl, Me; H, H; Me, H; NO., H; l'\'Hs, H; and I (R1 -

Cl, R' - Pb, R1 - H, R' - CO:NH., R5 - K). A soln. or 1 g. 
I (R1 • Cl, R' - Pb, R' - H, R• • CO:K, R' • K} (Vm) in 15 
rnl. HsO Y"ith 0.55 g. CaCJ,.:?HsO in 5 ml. H:O pptd. 0.75 g. the 
COrT"PC>nding Ca·sa!t of VIII (2.' g.) and 0.68 g. KH,PO, io 
18 ml. H,O gave 1.8 g. II (R1 

- C, R1 
- Ph, R 1 

- H, R' -
C02K) which decarboxylated readily on tre:iting an aq. soln. 
Similarly prtJ>d. were the following U (R' • Ph, R 1 

- H, R• -
C02K, R 1 given): H, Me, ind NO:- G. S:nallcy 

6903-ls 1,4-Benzodiuepin• derivatives. F. Hoffmann-t.:i. 
Roch~ & Co. (~y Earl Reeder, Leo H. Sternb:i.c:.'1, OsC3t' lo:ellcr, 
:\orb1ri: St'!i:i;u, and Arthur StcmpcU. s .... :ss .;.H.,652 (Cl. C 
Oi:!). Dec. Ji}. 1!!65, 't;.S. Appl. D'!c. 10. Hl.39, April 2o, and 
June 2i, Hi?O; 16 pp. Ci. Ger. l,1U.G~5 (C.~ 59: IC0.56d); 
Bel:,. 61.'J,lJ~ (C..t 59: J282ic); Ger. l,l:lo,-;"C9 (C.-159: 128:!S~): 
(.er. 1,1~5.:i~:i (C..t 60: 1:?033~); Ca. l.2t~.11)5 (CA M: 
l 7-T9~h). !:o ;;:!do. to a description or ::•.: o::r. cum;>.:!$. men
ti•.:irc! ir. :he ~'\::i~r p:ito:ats (Ioc. ,i:.j the pre:;in .. : ...-.r.ic ncw.ont<S 
:i.:iJ of ,;,~ <:.:t:::n!{ materials by co~ven;;.:in::.~ rne:~ods :.re 1t1ven. 
2·Chlo~Q:ic~'. !:-:ic!o-S-Chlorobenz:ophcnone. r.t. : \ 7-18° (CJ-fr 
pe:role•,,,., .. ::, ·r) it prepd. from 2-a:'!li:m-. .i-<:h~·1robenz:ophcnC1ne 
([) ::.:i·l ·:~.::::,::OCI; 2-(a·brnmoprop:n~J.~''-'" .. -.-chlorobenz:o
pluMr..,, m. '.i.4-15°, from I and }.!,•:..:E~<::·:01r; 2-a::iino
accta;n:.!ry..;...;:;rro~nzo;ihenone (H), ~- le:)-:' (CHCh-E:,0) 
(d:C(>r.:>:i.'.. f:?m 2-brom(..acetam:c!o-~:,:c~-.. -., --J~heno:ie (E!.i) 
:i~d :·:~,, ;" :.cc0ii. II he~ted 5 o:-1•:i. at : ,_.,_,;•give!: 7-nit:o
r,..~hen;:! .. ;;f. i .l-b~nzo<liazi:pin .. ~ 1~ 1 ff ;.,1 :i ! : : : .. l ·1. 2-Amln;r.5-
n;t:ol:l,nt.-)o!-,~··t>ne and BrCH,C03- (~V) ;::·'" nI, m. 155-0• • 

. _,~) ' 
}'~; 

r 
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2-.:\mino-4-nitro~n;oph":i.,ne :ind IV i;ivl!S 2-toroinoac:d:imid·~ 
nitrobenzuphenone. m. 1:?0-1°, \Yhich with ).."'Ii.-0).IeOH give$ 
S-aitre>-5-pheny!.:;H-1.-1-~r.zo<liazepin-2( lH}...r:e. rn. :?5~'° 
(decom:>n.J (:StOH). I :uid f>-~!eC.H,SO:Cl gives the ~a s:ilt 
{V) of 2-(p-toluoenesulfon:unii!o)~t:lorobenzophenone, m. 293-
90 (HCQ)..~I~HCl.), which, rellu:ud 1.5 hes- in MeC~ with 
allyl bromide. gi-.res 2-allyl:irnino-.5-c:hloroben:::ophienone (VI). 
m. i6-i0

; VI ~ted '\'<ith IV gives 2-(a-bromo-N'-all}-!acet
:imido)-Xhloro~nzo"henone, m. n-2• Cc.Hu); treated wim 
XH.-MeOH it giv~ l-allyl-i-c:hlo~henyl-JH-l,4-~nzo
dia:i:epin-2(1H).one, m- 105-€0 (C.H .. ). 2-Methylamino-5-
c:hl.,roben:i:ophenone and IV gives 2-(a-bromo-N-methylacet
amic!o)-5-cblorobenzophenone, m. 95-6° (Et:iO-petroleum ether! 
which with NHr~teOH gives 7-c:hloro-l-methyl~phenyl-JH
l,-l-benmdiazepin-2l1HJ-one, m. 125-6• (Et...0). V (61.2 g.}, 30 
rr.l. PhCH:C:l, 0.5 g. Xal and ~ m!. MeC:S refluxed 5 hrs. 
givrs 2-(N-bt!n~l-JMoluenesulfoll3mido}-5-chlorobenwphennne, 
m. 116-18° •. which treated at H5° with i03 H,SO, gives 2-
ben:i:ybmino-5-chlorobenzophenone, m. S6-i0

: tbi5 trmteel with 
r.v gi..-es 2-(a-bromo-N"-t.eazylacet:uuido}-S-chlorobenzopheaone. 
m. 159-60•. 2-.:\minoac:etamido-2' ,5-bi$(tri4uoromethyl)
benzophenone is h~ted 0..5 hr. at !?lO• to give 2'.5-bis(triliuoro
methyl)-S-pheuyl-3H-l,4-benzodiaupia-2(1H}-one,. m. 226-i0 

(C.H~n). 2-A.miao-6-c:hlorobenzophenone and r.v gives 
2-bromoac:ct:imido-6-c:.'tlorobenzophenone;. m. 97-s• (EtO_.\c
C.Hn). 2-Bromoac:etamido-3-c:hlorobenzophenone m. 129-30°. 
Condenl:ltion of ac:eto-ors-a!lisidine with BzCI in . CS. in the 
presence of AlC~ gi-.·es 2-acetamido-4-metho'tybenzophenone. 
m. llS-19.s• (c!il. EtOH), which, refluxed 3.hrs. witli ale:. HCl 
and th~ condensed \~ith IV, gives 2-bromoacet:imido4-metho:cy
'benzophenone, m. lO~'i.5'° {C.HrC.Hu). Bromination of 3-
acet:i:nido-l-methoxyb~!!.zophenone gives 2-acetxuido-5-bror:io-
4-metho:tyl:lenzophenone, c. lH-6° (dil. EtOH). \Yhich wh;:n 
hyclr1Jly:i:t:d with boiling ale. HCl gives 2-a:niao-5-brorn~
rnethoxybenzophenone, Cl. 150-t.5• (C.HrC.Hu}; it is con
d1:ns-.:d with IV to g;ve 2-bromoacet:i.mido-S-bromo-4-:nethn"CY
benzophenone, m. l+!-5'. _.\ddn. of :i. Grignard rea1ent irolll 
10.3 6· o-bromo:inisole and 1.3 ~-Mg in 100 :ul. Et:O to 9.S g. 
G-c.hloro-2-methyl-J,1-rd'-benzoxazin+one (VII) in 151> r.11. :ce
c:old Coll• and 50 ml. Et:O gives 2-acet:i.mid~hln~:!'
rnethoxfbenzophe:ior.e, m. l:?-l-6°, which sapond. and con
densed with IV giv-:s 2-brornoac:etamido-5-chloro-2'-methoxy
ben:i:o;>her:one, m. 129-.30.5• ().tcCN). Conden.>ation of m
McOC.It.':'·l:;Br wi:h VII :fi7CS :?-acet:i.-nid~hloro-"l'-mcthoxy
benzophenone, wh!ch ~;>ond. and treated wit.'1 IV gives 2-
brollloaceumidtJ-5-d:loro-3' -methoxybenz:o:>l\enone, 91-8.5'" (C.
H.,). Sapon. of 2-aceta:nido-.5-c:hloro-4'-meth'>xybenz:oph-en<>ne 
a;:id conden~:i.ti.,n wit.'l IY gi•·e 2-bromoacet:un:do-5-cnloro-V
metl:ox:rbenzo:>heamie, CJ. lll)-l!J0 (c.H.-C.Hu). Co:!den,ia
tion oi 2-a.nino-3-oitrobe!!Zophenone in MeNO: with IV gives 2-
bromoacet:ioido-i-r.itrobtn7.ophe~one, m. 120.5-1.5•. Treat
ment of 2-bmmn:icet:imido-khlo:-o-2'-fluorohenw?hen.,ne (VICI} 
with liquid :>:H, ,:'i~·~ 2-aminu:icctamido-S-chlnro-'2'-ftuornbenl<>
phcn.,ne, m. llii-\5.S0

, which, refli;xt:d 17 hB-in c.u.:-=, Ph~tc, 
or p-cymene ~iv~ up to 90~ i-c:h!oro-S-(2·lluorophenyl)-31l-1,4-
benzodi:uin-'2(l f!)-one, m. 205-6" (MeOH-C~ •• )~ it is also ob
tained w!':en VTIC is stirred overnight with ale. :'.':H,. Conden;.:L
tion '>i 115 ?,. o-FC.H,COCI and 64 g. p-CIC,H,);H: :i.t 181) 0 in the 
presence o! Zn Cl. )';ives 2-amir:o-xhloro-'.?'-t!i;oroi" enz:oj)henone. 
rn. 9+-.;• \::'.!~·:H), which condensed with tV ;i·1es 2-brom•>
a.::eta:nic!o4c:i:.)r:>-2'-ftuorobenz:ophcnone ( l;(). r.:. 132.5-33°. 
IX '.!.:::! E-..·!:c.l ~~H, gives 2-amino:icet:i.mic.!%·..,~:>ml)-!?'-lluoro
b~nz11ph~::"r."· ;;:.11()-11°. CondcMation nr ~-E'C:,!:-I,COCI with 
p-BrC~:..t,:·:E, i:: tl:e pre~:tce of Z;iC[, Ki·1~• ·:- "'~i:lo;.6-bromo-
2'-r1u'lrll:?~1uo;i:~,~one, m. 101-2•. wn:c:h w:::~ l"; <;ivcs 2·bmmo-. 
acet:i.m<dn-.'>-b:•i::rn-2'-tfoorobenio;ihe::onc, n. t:;•t-4()•. S-Tri
lluoromet:,;.-:::i,n~oph~none m. t!U-6'. The f,.,:,,w!n1t R-sub
Jti:ute-!-~H-1, ;-~ • .,nz:ixlia.zt?in-Z(lH)-<>n-: :.:ec ~ •. ·•.:•!. (R :i.nd 
m:p. ;i·1~n): l-methyl-7--chloro-5-(":? .;!1:.i.·c:"::·~«·1l). Ja.~-S"; 
7-r.h!or'>-;;..(,•·to;;·! ), 1sn-1 •; 7 .~c!t::lc:foy~-.'>-( !-,·::lorophenyl). 
230.-ISO '; 7-·:h:, ,-,,_1.hydroxym..th:1t-:,..p;-.., 1y[, ·.::: t-'.?•; i-chlMo-
1-cti'.·il·.'i-;•;,,," ·,:. 127-$0

; ';"-c:hior .... = .. ; .! ;:! ·:'.:nxypoeny!J-1-
mcO: > l, 1 :i l -l'; 7 ·chh>ro-l-soethyl-;>-(:!-:!u.,wµn..,·1 :.-! ), oil. 

F. E. Braun'$ 

I 
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396\ili: O~d.:.cioa of S-pll~:iyl-1,{-b .. ::zod'n~pi.a.l!s a.-i.! 5-
phenyl-l.4-~enzodi.i::epi.a.-2-o:ies. Rot!ncy I. Fry.or :in.I Li::> 
H. Stemb:ich (t:> Hi>f.r.-.:inn-L:i. Roc~e [<?c.}. U.S. J,:!::..;53 
(CL :!00-'.!:;<J.:l), ~hy 30. l!H>i", A?pl. Ju:te l~. 19n.5; 5 P:>
Co:tt!nu:ition-in-pa.tt of U.S. 3,'.?-lT.181 (:>tt ~eth. Appl. fi,{Ci'i".-
7915, C . .t ol: lSO.ie). o~idns. of "~ri.ous 5-ph.-nyt-l.-t-~1~1:=o.!i
a.upin<tS are tlncribtd. T:u~ pr">ch1cts ;ire l;;n.-n cum;xi:> .• '1:>cfot 
u sc.i.iltl~c,.;. tr.iuqulii"£cN. ~n:.icr1n\."Ul,,.nL .... and rttu~:e :--eia:\-:l.l:~ ... 
E.ic .• :!.O :-t- Cr01 in :! ml. H:O wu aoi.!ctl tu OL ~lu. vf .5.-*-'> K-
7-chlo~l.3,1,5-tetrahyd~phenyl-:!H -1.4-bcnzodwepin-2-
one (I) in 50 ml. .:\cOH. .:\fter l:? hrs. at room temp •• the mixt. 
w:i.s diltl. with ice w:itoer and m:ake :1.ll~. with :i.q. :-;Ha to ppt. 
7-chk-o-l,3-dihydro-5-phenyl-:?H-l,-'-~z.od~in·'.?-one. m. 
216-1;• (M<e?CO). Simil:i.r oxodns. of the 5-{2-ftuon>pltenyl}. 
!M-1-c:hlorophenyl) (m. 191>-5•. prepd. by r~n. nf oxida. prod
uct). 5-(3-nitrophenyl) (II) and 5-("-nitroph.,,.yl) (Ill) anal~ 
of S-phenyl-l,3.~.5-tdr:ihydrn-'.?H-1.4-benzodQzepin..:?-onoe (lV) 
to dih)-dro :i.n:il.:~ are descnboed. II. m. l;;s...t;o•. and m. m. 
222-S.,. were prepd. by nitration of IV and ~- by c:ryst. 
7-Fluo~l.3,4,5-ttot.-ahyd~ ( 4-chlorophenyl)-2H -1.4-be:izo
diaupin-2-one (V) \Oll oxidiud sir.:aibrly to; ..ftuoro-1,3-dih}·dro
S-(4-c:hlornphenyl}-!H-l.~i:i.ze:>in-:?-one. V. m. 1'8-9•. 
wu prep«I. fmm p-duoroauiline and p-c:hlorobenzoy1 chloride via 
2-amioo-l'-chlo~luon>~phenone. m. 97-8•. aad 2-bromo

. 2'·(~hloroMnzoyll-''-fluoroacebnilide-, m. 1.u-s•. 2,3-Dihy
d~7-nitrc-5-phenyl-1H-1.4-benzodi:i.upine (VI) p._ l.3-dihy
dro-7-nitro-S-phenyl-:?H-1,4-be=odiuepin-2-oae. m. 224-6'"; 
7-chlo~2.3-dihydro-5-ph~:iyl-1H -1,4-bmzudi:aze?iae '3"-e 
7-chlorn-l ,3-dihydro-5-phenyl-2H-l ,-4-benzr>di:uepin--.?-nne. m. 
215-17•; 2,3-dihydro-7-trilluommethyl-5-pbenyl-lH-1.4-henzo
diuepine g:ive l,3-dihydro-7-trif!:.ioromethyi-'>-pheny~H-1,1-
benzodiau:>in-2-one. m. 233-5•; i-chioro-:?,3-dihyd~l-m.ethyl
S-phenyl-lH-1,4-t:m:odi:i.zepine J::lVe 7-chfo~l.3-dihyd~l
methy!~phcnyl-'.!H-1,4-benzodi:izQin-2-one. m. l:J~t·; :ind 
7-chlo~l-meth.yl·5-phenyl- l,3,~.5- tetr.ihydro-2El - 1,'l-benzo
di:izepinc g:ive i-chloro-1-mctl:\yl-.5-phcnyl-1.3,1.5-tetrahyt!ro-
2H-l,.t-benzodi:i.zepin-:?-one, m. l-H-5° - Althou::h era, in 
AcOH is the preferrnl reai<ent. chrom:ite in ~te-:CO, era, in 
H,SO, + AcOH. and KMn01 in ).le1CO '"ere al;o u~ with VI. 
and 5.:0: and i\ic:O were also used \Yith I. Frank R. Mayo 

2928:ii S • Aryl-3H-l,4-hemodiaze;iia-2(1R)-oaes. harl 
RC"t'dcr and Leo H. Stembach (to Hotrmar.n·La Roche, Inc.). 
U.S. 3,311,612 (Cl. 2~239.3), March 28, 1967; Swiss _.\ppl. 
r
1

1cr: 2, l9C.O; i pp. Continuation-in part of U.S. 3.051,701. 
>1n.,.1on nl U.S. 3,136,815 (C.-1 61; 9515f); t:.S. 3,:!10,053 

! C.·I 06_: :?SSllSf}; U.S. 3,23:),564 (C..t 64; 1P49S;i). The dis-
eJ.•qire •!O the same but the claims are different. CRP); 

8222Sx 7 -Chloro-1.3-dibydro-l-methyl-5-ptieayl-ZH- l,4-. 
bea:zodi:n:epill-2-one. P.e:tolin Chcmicds • .\\:tiebolai. N etll. 
A.!'pl. 6!~13.!J87 (Cl:.~ 07~). March 20, Ul~I; D.:i:i. Ap:>!. Scept. 
11: 19~a; 1 pp. 1 h~ tit~e com:id. (I) rs p~e:i<!. f;om '2-(2· 
az.1do-:'\:-mcthyb<:d:.1:::1:c!o)·.:>-ehlorobenz.ophenonc '~r~ b•r •~duc
tive rins clo~ute. T:m:;, to a soln. of 12.~ ~:- ;;...;hi.mr2-

~)0 
b 

methylaminobeni":>h~ru1r.e in 25 ml. CHCI. w:\S :t!.:~1 "~"'>Om 
t~mp. with scirrin.:t 7.!7 ;.:. ;u:idoac:etyl chlori.J~ (·:"'""'''";~ re:.c
uonJ and tho: m"r. wa:; i.:rpt 1 hr. at ;t}-f,11" ;:·> :-i~;.! ···::.II, 
m. 11:.!-1;1'. ;.·:, l4 ,r,;:1 of 6.-H g. -Z.(:?-c:h'.·irr-:•·-,.,·~:. .•cet
amido)-5-c:hlo~ob~:nn~·;.·r:one in 25 ml. HCO:~:.: ·• ..... ,. ., .... 1..ted 
With Stirrinl( 1.4:: J· ::'\·\;-;,and the mixt. Wai'..:·!:>' ::·i :;ii:: .• : 6()~ 
to )0 ield Voit;·:~ t:. To .i :t:ilu. of 32.88 J· Ir, '.~.:r ·;. ,:;·-;, f>..1/C, 
and 31.11) ml. .EtO~ wi.s .ducd with stirring at ro<•:":'!. ·~:.::.. .. , :1ooln. 
of. 3.13 .i·. ~1H1 .• :,0 m LOO ml. EtOH, anf! t'1C' m:.(~. •.v .. ; l.:ept 
with ~umni l hr. :i: ;.i~ to yield 803 p11rt- !. ~- ::;1.1-::?.~· 
(det'.11!~ of pm:~r.:\tinr. :• r~ ~ive:i). Sim1!:irly. l v:i; -,:.,-..•. from 
II w1ch l'd/C a::!,: •,;;r; yid.J)or Pt/Cari,! H: · ··.; .. ,: tl. 

.. ·.· .. ~(:; 
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A4. 77. 

f..4. 73. 

- ~..,.-

SSS.3ls 2-0i:obe::i~udi:i.z~p~es. Jo~ph Helicr'::i:icll. \l/'emf'r 
Metl.:sics, :i.r.tl Leo H. Stemba.c!l {to HoEm:wn-L:i. Ro&.e, Ir.c.). 
U.S. 3,297,6135 (Cl. 250-Xl9.3), J::i.n. 10, 1907. Appl. Au;;. 9, 
1Sci5; 3 pp. The title co:nptls. of structure I are pre~d. by trea~-

R.~~~ W~N~R' R' 
R ) R" R' 

~ -
R' R' 

(l) (U) (l'l ... -1) 
(V ... -:?) 

ing a substituted 6,12-diphenyldibftlzo(b,nll,5Jdiazoc:ine (Il) 
with a ctuaterni..zing age..'lt (W) to give the mon~ (IV) or di
quatemary imonium salt (V) and splitticg IV or V with an -uni:lo 
acid ester such as H,NCH2CO.Et (VI). Hydrolysis of \I gives 
2-HRNR•Ric.H:COCJ-LR•. II are prepd- by autoc:ondensa
tion of 2-H1NR.•R•C.H1COc..HR1 in the presence of a. Friedel
Cn.fts catalyst. Thus, 23.2 g. 5,2-Cl(H.N}c.H:Jb is added 
with stirring to a cooled suspension of O.l mole Al~ iD 300 ml. 
PhCI, the mixt. refluxed 3 hn., cooled, poured onto ic:e, made 
basic with NaOH, and extd. with CH:Cl2 , and the washed and 
dried ext. evapd. to give II (R1 - R' - H. R= - 2,S-01) (VIl}. 
yellow prisms, m. 21:>-17• (CH:Cl:-EtOH). VII. (86 g.) and 
50 ml. M~O, in 450 ml. CJi1 is refluxed 16 hrs. and the soln. 
cooled to give 2,8-dichloro-5-mnhyl-6,12-diphenyldibenzo{b,fl
(LS)diazocint-Me:SO, (VIII), tan. m. -IS(}-205• (decompn.). 
VIII (4.4 g.) and 13.3 g. \'l.HCI m 30 ml. C,H.N is refluxed 40 
hrs., the soln. coni::d. in vacuo, and the residue dissolved in CH~ 
Cl:. The soln. i:> washed with aq. ::-;aOH and the CH:CI: di;td. 
on a steam bath to gh·e i-chloro-1,3-dihydro4phmyl"2H-1,-l
benzodiazepin-2-one (lX), m. 212-15• CM1:0H). VII (-t3 g.) 
and 100 ml. Me.SO, on 20 ml. CJi, i-; refluxed 10 min. and the 
mixt. kept ovemiitht to give 2,S-<licl:loro-5,ll-dimethyl-6,12-di
pher.yldibenz.o[b,fl[l ,5Jdiazocine-2Mc:SO, (X). X (6.S g.) anJ 
13.9 g. Vl.HCl in 50 mt. MeOH is reRuxed 6 hrs., the MeOH 
distd. in vacuo, the residue dissot..-ed in 50 ml. C.H~N and re
fluxed 16 hrs., the C.Hs~ distd. in vacuo, the residue dissolved in 
Et:O passed through SO g. Al101 (basic, grade l, Woelm} and the 
column washed with EtzO and eluted with EtO.\c to give 7-
chloro-1-methyl..S.phenyl..JH-l,~enzodiaupin-2(1H}-4>ne (I, 
R• - R' - H, R1 - 7-Cl, R' - Me). X (2.5 g.) is heated 1 
hr. in 20 ml. MeOH and 20 ml. 203 HCl and the mixt. coned. 
in vacuo, poured into ice-H.0, and made alk. with NH.OH to 
give 2-methylamino-Xhlorobmzophenon.:, yellow, m. 9:>-i 0

• 

From the ll listed above the corresponding IV, V, and l,3-di
hydr~phenyl-2H-l,4-benzodiaupin-2-ones are prepd. but no 
phys. data are given. I are pharmaceutic:ally usdul. 

F. E. Brauns 

288a8f 2-(a-Hol!o-low"r alka.uoyla.miaojb~nzo?:1-en.-:n~.•. 
Earl Reeder and U:<J H. St.ombach (to Holfo:aon-La .?....::-.~ ;;:c.;. 
U.S.3,2i0,0SJ (C!.:2~f;-~f..!i • ..\:.ig.30, 1966; s ... iiSA;;;ii. D~c. ;:. 
1960; 26 pp. Con(:.::;ati,i.:-i::·p:ort of U.S. 2,0.=il,7:)• o:c·.; ~:-. 
16041&). 'Ihe t:focl.;,;urcs a:e :he same as U.S. J,13.) .:;:;; r ,:: .. 1 
61, \1515/), but the dai.'.l> a:~ •Ji!!'erc:ot. C(JCl;>d~. Cc!~:·:.-·!~:~~·! 
but not prcviou;I·,- ..i<,_,;.;~:c•l are: m-(5,2-CtrH,);':~.:r:~'"
C.H,F, r:i. 90-1'; :,,'.!-:'-!e~H02C}C,H,:-::CH>==-l<::.<: ·:!. -~. 
196-8° (MeC!•-E<0'.·: ): "" i i-cl-Joro-3-i!IO~ropyJ-;;...:,::~c .-: . 
l,4 henwdi:i.zapi:i-:.::1:~·; .. ,.,~. m.2:?6-i 0 (Et:O-~~::,.>·c :: · rj. 

JJ. E. : .. ~.:,•· t , ::· 

r 
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DIAZEPAM 
Purification 

101: 191~6} Puriric:alioa or t.f.-be1nodiuepiD1tS. Lewandows?.a. 
Maria Bozena; Morawolti. Bo~cbn; Zueelca. Dubar•: P:11"Suwsb. 
Hali..,a; Tomuz•wslta. Irena (Tarchomiiulcie Zaklady Faimaceulycm• 
"Pol!a•) Pol. PL 12?.61& (Cl. C0702"3/2.&). OS Apr 193.&. Appl 
221,252. 07 Jan 1980; 4 pp. Titl• compds. (l) (R • H. alkyl; Rt • 

Cl. NO,; R2 • H, Cl) or II were purified by compluios them .,.;th 
ZnCb ia an Orf. solvent, then decomps. the comple.& with H:iO. 

6700:?i Purilication of 1-a1kyl-2-oxo-5-phe117l-7-ch!oro-2,3-
c!ihydro-1H·l ,4-ben:odi:u:epin~. Sumitomo Chemic:ll Co .• 
Ltd. Fr. Demande 2,002,3 lS (Cl. C 07c), 17 Oct 1969, J~:ian. 
Appl. :?L Feb l!Jn~; S pp. The title compds. (I) arc puri:i..d by 
soln. in 1-6:\f HCl, t~en partial!)' neutr:i!i'tin'J the soln. to p:;>t. 
impurities. • (R = Me) llI), m. 130-:!•, (5 i;) prepd. by o:'titln. 
of the su!fate c.: l-m~thyl·:?·(;i.minomethyl)-3-phenyl-5-chloro
indole with CrO,, \•J.S dissolved at room temp. in 50 ml 2.\( 

~~ 
a~~ 

fh 

HCI, 33.5 ml 2,\f NaOH adc!ed at 20•. and the mixt. worked up 
to yield 4.30 g II, m. 1324• (i~PrOH). Similarly pttpd. w:u 
I (R - cyclopmpylmethyl), m. 1~~5.0•. l\<bx Hub~cher 

DIAZEPAM 
Miscellaneous 

9-lU16t Stable J .. :u! ; !'. ::.1J:., !!a:z:epam for:nu!itio.:3. :.£:l:. 
garet R. Zentner (t_, H.;:;:~ .• :i-L;i Roche Inc:.). t.:.S. J J!.!. '~~ 
(Cl.16i-5.5),Au~.:l:?, ••:-;;, \:>:11.Sept.3, 1S63; _. ;;:,. ~··:. 
tiou:itiO'l·in-p:ut of :"l,! ;:.;], >. The reac:tion po:i:!·.:c: :: c; .. 

zepam (7-chloro-l·mo::i::t .:--'."' :·:; 1-:lH-l,4-ben:o1:<;•.u,·~ .. .: : . , '. 
one) (I) and a~-!;( .\ls::>:·::·:'': .. ~bl in the :m:;>n •. :,i . :::: '.:: ~.::".: 
palatable pharm.i<:c.:•.i.;;\: ''";i~·:-, .-.n;1. For c.x:im;:l-:-, ; ··~~ ·:. :. 
was c!i;:;olved at :b .. ·1~ ::o:· :.: '.1. .,;xt. of 311 i::I. i>o-?:: ;;c :1·:·! : . .'; 
ml. H,O, :inJ thi~ s-1'.a. :::tr•.:': "' . :~utr:il 6lJ i;-. \·.,.,.~t!~ '.!.r.. '. ·:: ·: : 
to fuMJ 1& past.:. 'T::~ ;i.:.:..: ....... ,. :.'.rio:c.I anc.I powc.I. 

Rober: F. !J· · i::i:'.: 

r 
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90: 13S:?05k Substituted-phenyl ketone's containing a pro= 
tected dipeptide residue. Ha.'5all, Cedric Herbert; Johnson, 
William Henry; Kroehn, Antonin; Smithen, Catty Ernest; 
Thomas, Willi:im Anthony (Roche Products Ltd.) Brit. 
l,!il7,165 (Cl. C07D233/64), 12 Jul 1978, 20 Aug 1974; 16 pp. 
Division or l.,517,164. The title compds. l (R = halo, N<h. CFi: 

f"'YU' 01A'.11M
1 

ll~Cllll~ I 

co-0 
11•-G11-111t~' 

~ar Ill JI 

R• = H, lower alkyl; R2 = acyl roup derived Crom a naturally 
occurring amino acid in which al NH:r i:roups are protected; R:s 
= Ph, halophenyl, 2-pyridyl; Z = N which may be substituted by 
Me, cyclopropylmethyl, di{Cs-. alkyl)aminoethyl, MeOCH2. 
HO{CHzh; z· = CO; zz· = group 11 (R• = H, lower alkyl, 
HOCHz: X = N, CRs (RS = H, lower alkyl, HOCHz))) were 
prepd. Thus, 7-broino-l,3-dihyJro>-5-{2-pyridy1)-2H-l,4-ben= 
zorliazepin-2-one was cleaved by 2N HCl overnight at room 
temp. to ~ive 993 glycinamide HI (RS = H). which was coupled 
~ith Z-Phe-OSu (Z = PhCH-iOzC, Su = 5uccinimido) to giv~ 
643 Ill {RS= Z-Phe). 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

In none of the patents for preparation the standard process is 
applied and none seems to be equally simple. 

A process which however only in one case delivers the required 
optically active compound is claimed in 4 patents by PLIVA Tvornica 
Farmaceutskih i Kemijskih Proizvoda. The process results in an 
excellent yield and consists in reduction of 4,4'-diethyl-2>2'
bisoxazolidin with lithiumaluminumhydride (A5.2.), with lithiumalumi
numhydride or sodiumborohydride (A5.3.) or catalytic reduction 
(AS.4. and AS.7.). 
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ABSTRACTS OF PATENTS 



~ - ........ , - -... 
..... :.! .1.:'\M.; (,J/ ",J l 

AS. l. 

AS.2. 

A5.3. 

AS.4. 

A5.5. 

- 1 -

AS 
ETHAMBUTOL.HCL 

Preparation 

85: 2060le (+)l-1,%-Bis-(Z'-imia~l'-b~l:la.ol)elhane .• Jc:jfez. 
Franjo· Vitomir (CRC Compa:aia da Ric:erche Ch1m1che) 
Swiss' 574.389 (CL C:07C91/02), 15 Apr 1Y76, Appl 73/3,026, · 
01 Mar 1973; 3 pp. The titl~ compd .. HOCH:!CHEtNHCHf== 
H?NHCHEtCH.-OH (I), was prepd. by redn. of RChCC!iEti."iH~ 
CH:!CHiNHCHEtCO:R (R = H, Et) with N3Al£W!2 m MePh; 
the dih}-drochloride or I was pp~ fro~ :abs. EtOH 'lflili HCl(d. 

lllOlf N )(• - Bis- (o-hydroxya~l)ethyleaediamia.s and 
homolop. PLIVA Tvomica Farm:aceutskih i Kcmijskih 
Proi%YOda Fr. Demande 2,187,761 (Cl. C 07ctl, A 6ti), 22 Feb 
1974, YUJOSbvia Appl. P-l.5'l4/i2, 09 Jun 1972; S pp. The 

~lo}-(o):"' . (o}-o-<o]J 
--'--iii H II I N H .U 

Li.:\lH, red~. of bis(oxazolin~) (I) and bis(oiruolu) (II) p...-: 
R 1CH(OH)CHRNH(CH:).NHCHRCH(OH)R1 (R and R' 
given): Et, H: H, Me; and HO(CH:).NHCH1QCH2NH(CH,}:
OH (0 - j>-phenylene, (CH1).), useful as tuberculostatics. 

Ill OZ: ( + )-N,N' -Bis[l-(hydroicymethyl);iropyl)ethylenedi
amine. PUVA Tvornica Farmaceutskih i Kemijskih Proinoda 
Fr. Denm1de 2,187,762 (Cl. C 07c, A 6lk), 22 Feb 1974. Yugo
slavia Appl. P 1545/1:2, 09 Jun 1972; 4 pp. 4,4'-Diethyl-2,2'
bisoxuolidine was reduced by Lil\1H1 or NaH-B to give (+)
EtCH(CH:OH)NHCH:CH:NHCH(CH,OH)Et useful in the 
tre:atme~t o! _tubercctosis. · 

145968a Tubereulostatic ?! ,N'-bis(hydroxyallcyt)ethylenedi
amilles. PLIVA Tvomica Farm:lceutskib i Kemijekib Proiz
voda Brit. l,.1?7,315 (Cl. C 07c), 22 Au3' 1973, Yu:oslavi~ 
Appl. 17 Aug. 1970; 3 pp. Six title diamines, (RCH(OH)-

"yo 0 II ... ,.._,.H,.-:£:11• 
~! R1 ·D 

CR.•R1NHCH1l1 (I, R, R 1 • H, Me, R1 - ff. J.!e, Et), were 
prepd. by hydro;enatior. of bis(oxazolines) (II) over· a .Pt-R.h 
c:ital)"Sl at 20-so• aad i-85 atm. Thus, 1.4 g 2,2'-bis(onzo
line) in the prc~nc:e of 0.2 1 Pt-Rh in EtOH at 20• and 50 atm 
for4 hr gave 1.3.S g (913).dWnineI (R - R.1 - R1 

- H). 

78J71x E~ha~!ntol. ~rn:udi, Lui;;i; Fo:::'.in, l\.1:itirizio; 
Temperilli,. \lt!~:n:n (Societ:i Farm:ice:.itid It:iliJ.). Ger. Offen. 
2,263,715 (Cl. C o;c.l), 05 Jul 1913, Ital. Ap;>I. 3:>,I 17 A/il, 30 
Dc:c 1971; i9 il;"l· C+HtIOCH:CHEt~HCH,,, {I), usciul as 
tubereulost.i:ic:, -.-.:as ;ircpd. from l,2-cpoxy-3-but~n-: (II). 'l·hus, 
II was trcate:! wi•h COCI: at -so• to gi•e CH,:<~:iCHCICHsOt
CCI, which o:\ :.~-ic''on with PhCH:!'\lI, g:i·1e CH, .::iICHClCHt
O,CNHC!!:i'.1 (irC). III was trcat.-d with KOrf "r Na.OH in 
EtOr .. to g:ve (:E,:CHCH(CH,OH)i:\HCH:Ph •T"). option:t!ly 
vi:i 3-~:uy:.~-vi:-:.yloxuolidin-:?-one. R-:sott:::.ia of IV with 
(+).di!>~:w1;t::3~•:1ric acid or (-)·m3r.r!~ic acic.l gave C+}IV 
"'hicb rcacto:d wi~:1 BrCH1CH1Br at 120-35• a:-:d with HCI t~ 
r;ive (+ )-(C!f,: C!:CH(CH,OH)N'(CH1Ph)C.:H,l, !!Cl (V). V 
w~ hydro;,eeo:i:it.!1 ia 903 MeOH o..-er Pc!/C t" :;:·::I. 

I 
i 
I 
I 



AS.6. 

AS.7. 

AS.8. 

AS.9. 

AS.10. 

AS. l 1. 

-i.-

7 HU9:n ( + )-?,2'-(Et!iylened~Uio)ili-1-hat:tc.ol. Y:mi:ufa, 
Shu:i:chi; Otsu:C:i, K:itsayu:.i; Ishiy:ima, Nobuo (K:i!cen Che:ni
nl Co., Ltd.} Japi:i. !rolcsi 72 2'>,30S (Cl. 16 B 45). C5 Xo"V 19·,-:?. 
Appl. 71 00,°'iO• 16 Fch 1971; 3 pp. Ccnden~tion of L-methi
oai:iol (13.4 g) with CICH,CH:O (-l:l moles) at uo-20• 2 hr 
gave 7.05 g c+ ).2.2'-(cthylencdiimino)bis[-l-(methylthio}-l
but:mol)-2HC1 (I}, m. lJ-t-S•, (of>.: - +36.25• (c: - 2, 0.53 
HCl}. .A soln. of 5 g I in 753 MeOH was rclluxcd with !:-0 g 
Raney Ni 5 hr to give 2.06 re HQ s:Ut of the title comi;.d., m. 
199-200•, useful as a tuberculosis remedy. Y. Ts:iji 

1007S9!l N ,N'-B!s(Z-hyd.roxyalkyl)ethyleaediamines. ~?It: 
ula, Iva:i; K:lrlovie, Cocchna (Pliv:l Tvoruica Fannac:eutski~ l 
Kcmijskih P.roizvoda.) Ger. Offen. 2,l"0,681 (Cl. C 07c:. A 
6li). 25 May 1972, Yugoslavia Appl. P 2077f;o, 17 Aug 19i0; 
9 pp. Three HOCHR'CR1N°"6HCH1CH1NHCRR1CHR:OH (I, 

~>-CF;t 
a R D 

R - R 1 
- Hor !I.le), and fl., ff:~-. and i!l-1 (R - Et, R 1 - R 1 

- H}, useful as luben:ul.05tatic agents, were prepd. by hydro
genolysis of lhe cornspoadins bio:a:azoliacs (ll} Oftl' Pt-Rh cata
lysts in ElOH or :McOH. 

1917'1t • Ethambutol. Societ:i Farmaceutici ltatia Brit. 
1,271,°'70 (Cl. C 07c). 19 Apr 1972, ltat. Appl. 25,737, 13 Dec 
1969; 5 pp. Eth:imbutot, C+)-HOCH:CHEtNHCH.CH:
?.'HCHEtCH::OH (I), having antitubcrcul:ir activity, "-as 
prepd. Thus, a mixt. of CH2:CEtCOrEt, EtOH, and liq. NHs 
was heated 40 hl" at 130• /SD atm, and the product resolved vi:i 
(- )-dibcnzoylt:irtaric acid to give ( + }-lf-aminov:llcramidc (II). 
(CHO}. and II in EtOH was heated l hr al 40•. Pd-C added, and 
the whole kept 16 hr at 10-20 atm H to give ( + }-3,.'l'-(cthylene
diimino-N,N' -di:u:etyl)bis(valeramidc] (III}. Hofm:inn C:cgra
da.tion :ind acylation of III lt'lYc ( + )-2,2'-(ethyloencdiimino)bis.
[N,N,N',N'-tetra~nzoyl-1-butyl:iminc) (IV). Nitros;ition :ind 
hydrolysis of IV g:ive I. 

63110e Antitubercular ethambutol preparation. Societa 
Fa.rmaccutici Italia. Brit. 1,234,349 (Cl. C Oic). 03 Jun 1971; 
Ital. Appl. 21Mar1969; 2 pp. (+)-2,2'-(Ethylencdiimino)di
l·bubnol '"' prepd. from c+ )-2,2,4-triethy!oxazc.lic!ir:e and 
glyoxalt9d_r:ite by catalytic hydrogenation (Pd/C). A.Rod~ 

196861 Ethambutol. Bernardi, Luigi; Goffredo, O:iofrio 
(Socicta Farmaceutici Italia) Fr. 2,030,903 {Cl. C Ole). 13 
Noy 1970, Ital. Appl. 21 Mar 1969; 5 pp. ( + )·2,2,.J-Trl.::thyl
oxazolidine (1 mole) and 1 mole glyox.'\I (393 in HsO) with a few 
drops AcOH was hydru~enatcd over 103 Pd{C) :it at.n. pressure 
and al room temp. to :;ive the title compd. . F. J. S;;i:ulc:s 

24897f (+)-2,2'-(E:h:·leaediimuo).di-l·bt:t:u:JI (-,.--: t:n-
bi.1!01). Societa .Farr.:ac:::itici Irali1 • Brit. J,B 1,:::;; · -· .. C 
07'). 15 Apr 197J, Ital. :\:>pl. 30 Oct 1!)67; :J : ;>. :'::·' ti'.ie 
compd. (Ethambntali ;., ;repel. C+)-EtCH(~:!i:, :·· (J. ·n 
condens~ l"•ith E:,CO .: benzene to give- ( ; ·. · . ::'< · .
o:c:uoHdi;ie \7hic:t w:::: r,:f!mcrd with Breu,_·::.::- :"l !:.· .», 
followed by 3 mi':f ::;-rl: ,i;·:is t<• give the pr'.>•I:::: ..! • :'r-·rL : · . .-:i
l:ir rcsu:ts w~:e ,,:,: ·'::~·! by u~i:ii (+)-:?-r:ie:i:;·l·"-;-i; •:•:· 1-1· 
rthylox:uol:r!i:i~, ( :- )-Z.2-dime~hyl-4-ctho:cyo.,;i.i::-i::. '. ir:~. or 
2,2·dipro:>yJ . .; ~:!ly!o 1.:oiidinc. r:;;:· .-: 

r 
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ANALYSIS OF TH~ ABSTRACTS OF PATENTS 

72 P~tents for preparation of indometacin were analyzed, 52 of which 

·are held by MERCK & Co. and 9 by Sumitomo. 

The standard process involving reaction of the N-p-chlorotenzoyl 

substituted 4-methoxyphenylhydrazine is described in patent~ A6.3., 

A6.4., A6.5., A6.8. and A6.72. In patent A6.55. high purity indometacin 

is synthesized from sodium-(p-methoxyphenyl)hydrazinesulfonate. The 

same starting material is described in A6. 21 • in which upon reaction 

with levulinic acid an intermediate is isolated which gives indometacin 

upon reaction with phosphoric acid. 

A modification of this standard process using acetosuccinic acid 

in~tead of leVulinic acid is described in patent A6.13. 

The patents A5.2., A6.9 and A6. l0. refer to the synthesis of the 

formylated p-methoxyphenylhydrazine, which in the standard process 

is benzoylated in the next step. Also patents A6.17. and A6.44. refer 

to this synthetic alternative. In A6.6. the introduction of the acetyl 

·ar.d propionyl rests instead of the formyl g~oup is described. 

Patent A6.87. claims the synthesis of N-(p-chlorobenzoyl)-N-(p-methoxy

phenyl)hydrazine in 69% yield as intermediate for indometacin synthesis. 

Ano':ne!"' standard process involves Fischer-reaction ·1ii ':h tert.butyl 

1evu1inat~ .. ~.modification of this process is c1aim~'1 in A6.76. with 

condensation a~d Fischer reaction C)~ried out in or.e s:=~· 

An int~resti:i!; alternative tc th~ third star.dare r:.11".".::-;s in whi-:h 

acylat1on i:; f)erformed only after :ndole ring h:-.·-.:-:~ is descrit~c 

in ;·.-).5i .. > this process :-0x:~.,·opylmalonice-:t·'~ L 'Jsed inste~:! 

of lev~li~ic ~~id. 
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A6. l. 

A6.2. 

A6.3 •. 

~.5 .:.~. 
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A6 

INuOMETHAC IN 

Preparation 

85: 1772.£9u l-(p:chlorobt?nzoyl)-S-methoxy-2-methyl= 
iadole-3-acetic acid. Frantsits. Werner J. Ger. Offen. 
2.S?S,590 (CL C070209/26). 01 Jul 1976, Austrian Appl. 
74/10.094, 18 Dec 1974; 10 pp. lndoleacetic acid I was prepd. 

~°Yf-{'(o 

~~o II 

by refiusll>J 4-MeOCsHiNHNHSCh."'la and k~cr~-va!H01acto11e 
in 'l'HF wtth HCI several hr. stirring lactone II (R = H) 1 hr 
with NaH in DMF. then adding 4-ClCAH,COCl dropwise at o•. 
anil cleavinJ the lactoae If (R = 4-CICAH&CO) witb H over 
Pd/Basa~ 

84: 59187d ladolyl acetic acids. Pakula. Ryszard; Wojcie= 
chowski. Jan; Poslinska. Halina; Pichnej, Lidia; Pta.>Zynski, 
Leuek; Pnepalkowski, Adam; Logwinieko, Roman (Lcxb;kie 
Zaklady Far.naceutyczna •Polfa") U.S. 3,919,247 (Cl. 260-295B; 
C07D). 11 Nov 1975. A~ ;>1. 754,923, 18 Sep 1968; 5 pp. 

RO~CHzCOzH 

°'".R.. :1 "• I 
The title compds. I (R = Me, PhCHz; Rt = Bz, 4-ClCAH ,co, 
i~onic:otinoyl, nicotinoyl) were p•epd. by :icyll'ltinn of 4-ROC= 
'-q,NHNHCHO with R•Cl or R•zO to give 4-ROC&H,NR•NHCHO. · 
which cyclized with levulinic acid in the presence of HCl ta &i,;e 
I. 

· 125273r 1-Benzoyl-3-indoleacelates. "Ynmamoto. llisa<>: 
Nakao, l\.lasaru (Sumitomo Cher:lical Co., Ltd.) US. 3.710.75'.? 
(Cl. 260-295.SH; C 07cd), 06 Nov 1973. Japan. Appl. 33 24,9:28, 26 
Apr 1965; 12 pp. Division or U.S. 3,629,284 (CA 76: 113060g). 
The indoles I (n .. 1,3; R ~ H, Et; R' .. Ph. p-ClC .. p-F:.CCsl4. 

z 
R ~ICH21,.COzR 

~ .. ~ 
~OR1 ...... t 

3-pyridyl, 4-pyridyl, etc; R'' "" H, MeO) were prepd. from acylhyd
razines. Thus, p•MeOC;H .. NHN:CMe, w11s treated with p
CIC&fl,COCl 11nd the o:oduet treated with HCI to gi,;c p-'.MeO
C,H4N(NH2lCOC6H,Cl-p.HCl, which was, cyclized with MaCO
(CH2)4C02H to give t ( ... = 3, R "" H, R' • p-CIC~H,, P.1 =- ::'.! ~01. 
The antiinflammat.0~1 ED,;o or 1 (n • 1, R • H, Rl • 3·p)-:idyi, F..'? 
• MeO) i;1105 rn;:/;c;:. I :\:e anti;>:;;~tic ond onal~esic:. 

J25212? 3-lmlolybli;ihalic :icid compound,.. Y:•'.?lJr:-:·;~=-. 
His;~; _Nakao, l\fa;~:i.1 (Sumitom? Chemical Co., Ltci.> ':.;:;. 
3,11--,215 \<;I. 260-2~JB: <:: ~7d). o·.:: .;_~I 1974, Japan. A;i:>I. r.: • .' ~/i:,J. 
26 Apr l!lo;>; 13 pp. D1v1;1on of l;.;,. 3.GW,204 (CA 7€:: tr..;.-:.; ·.:L 

p,' 

Q;e~.:zCOzH .• 
c,iif • 

lndometh.:ac:in analoz; r (R • 3-p:,-riclyl, 4-pyridyl, 2-t:::.-.";:, ::. 
!ur:;I, 5·chloro-2-thi,nyl, Ph, 2-nJ;J~thyl; p-R1C1H,; R2 .. r::. ·.'. '· 
OMc, Cf3, SMe, n•, F; lV a H, o:.ie, Me, SMe, Cl, F, ~:o... . :.
some or their u: ... ; a:iri !>')l'T'.~ r.: 1:c-d indole:ilkanoic o;:.; ... ·:. 
p:epd. Thui, I (:-: ~ 3-;>;rid\!, r~: ... OMe) (II) W3> r.:' . 
~cylilt.in~ ~:::i~o~.H!::H.~::(~ 'i '.!·· ·.· '·"1 nit"ot::i<>yl ch'. 
in; ""r.h _li

1

<u. ;:\ :.·, r:•·., .. ·:'\• ,., .... ! _N.(;.>·meth.,x:•: '.· · 
37.111,,, wh: .... (~a;:)"',; C.-•" ! ..... · . :::1 17.6 ~ l<?\'\llin:O ., .. ' . 
!'...fl.J?lf. On th~'·'."'·';!~,,:.:." ·-.:_,,:inr:it:ollr:·d:... "; 
o~SOm;:l'.-;:ri:iJ;it~ .• ,~~.·:.~: :.· .. :•·: >18.8. 



A6.5. 

A6.6. 

A6.7. 

_<?Sl'ilx N'-Heter,:r.;;yl .t~d p!t~:tylhydr:r.::i.nes. Yamar:1oto. 
H1uo; Xaka.,, 1fas:r.ru ( ~umitor:to Chemical Co .• Ltd.) U.S. 
3,810.Q!J1 (CL '.!•:i0-2:!5H; CO"i"c!). 1-1: ~fay 1'::74, Ap;>l. 5-U,!1'57. 
l'.? Apr 1!165; 12 pp~ Division of .U.S. 3,6:?!l,2S! (CA 76: 
113'16()::). RCON():H2)C1H1R1 (I, R = p-CIC.H., f.>-!\leC,H,, 
l'h,_p.~teOC,H,. p-r,cc,u •• p-BrC.Ir., p-FC.H •• 3-pyridyl. 4-
pyndyt. :?-thienyl. xhloro-'.?-tltienyl, 2-furyl, p.~teSCoH<. 2-
n.:tphthyl: R 1 =- H. p.-CI, p-~lc, f.>'-~leO, p-F, m-Mc, p-McS, p-. 
N01, p.E:tO) (25 compds.) 1vcrc pn:pd. by .:r.cyfating McCH :
NNHC,H,R1 and treating the l\leCll:NN(COR)C.HaR1 with 

R,_e'lr-ar-zco2R' 
---1' .• J .. V!l,Rz 

COR U 

H-.J(g). I were cydizcd with Il2COZCO,R1 (R• - H, Me; Z -
en,. CHMc. (CHi):. (CH.).; R1 

- H. Mc. Et. CM~. CH, Ph) to 
give the indoles II (12 compels.). Il (R - 3-pyridyl, 4-pyri<iyl, 
R1 - 5-l\.lcO, R2 - .Mc, R1 

- H, Z - CH2) had oral a:itiin· 
fiammatory ED,. in t11c rat paw edema tr.st of 80 and 105 mgjkg, 
resp., and therapeutic ratios> 18.S and > 14.3, resp. 

43269x 3-Indolylacctk add derivatives. Kosa. lldiko; Ko
vacs, Mrs. Gabor (C.'linoin Gyoityszcr es Vcgyeszcti Termekck: 
Gyara Rt.) n..ng. Teljes 4889 (Cl. C 074), 28 Aug 1972, Appl. 
CI-877, 03 .'1pr 1969; 17 pp. I (R - H. Me, Me1N; R1 ~ Cl, 

Rvr-.rCHzCOzll
1 

~H)l.....Me 
co 

¢ 
R' I 

r.~ 

~NNHCORS 
I 
co 

¢ .. 
'rl 

Mc, MeO; R1 .. H, tut-Bu) were prepd .. by acylation of P. 
RC.H1NHNHCOR1 (R' .. Ac, EtCO) with R 1C.H.COCI or 
the corresponding anbydr!dc and treatment of the rc~ulta-it II 
with levulinic acid (Ill) or krt-Bu levulinatc. p-MeOC.H,
NHNHA.c was refluxed 6 hr with p-CIC.H,COCl and cr-picoli~e
CHCl1 to give 84.23 n (R .. l\lcO, R' - Cl, R 1 .. Mc), which 
we suspended in 111, treated with H2SO, and he:i.tcd ....,4 hr tc. 
give S1.S3 I (R - MeO, R' • Cl, R1 .;. H). T. Mohacsi 

4SZ29y 2-Met.'iyi-S-methoxy-1- (p-c!:lorobnizoy1) -3 -i:uoM
"'"tic acids. Finotto, M:irt!no G~r. Offen. 2,062,2M (CL 
C ·'lid), 18 May 1972, Ital. :\p~I. :H,a17A/70, lG Nov 1970; 
l' P:>· The title compds. [!, H. "" p-C~C1H1CO, R' - H (I'. 1• 

:.r •). analgoics and. antiin~b;:'lr::a~r.r:r J::ent!1, \vere prcpd. ~ ... 
I\!'. • H). Thus, I (R .a P.' ~ H'. was treated sucres~iv··!·: 
wi~:1 Et,N, CIC02Et, and !\'a:! ici <:,::,at 0-s•, and with p.'"_'\. 
C.!!,'.::OCI at 0-150° for 1 1.r ti) ~iv~. ·~ler treatment with • :•..:;, 
8·~,~~ iI. 

t 
i 
I 
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l!J060g Antiintl:immatory 1-acyl.indolc-J-aliphatic acid 
d<!ri..-atives. Y:un:rn1oto, His.:io; :-:abo, ?>fa53ru (Sun1itor.to 
Chemical Co., I.td.) U.S. J,629,28~ (Cl. 2Ci0-3:!6.13; C Oi'd), 
21 D~ 1971, Japan. Appl. GS 23,0IS, 19 Apr 1965; 15 pp. The 

R1~10<z\,CXlzR3 

R~~N)l... ... 

Ll.O~lt 

~NJ.I.... ... 
a> 

¢ 
0 1r 

• m 

hydra2inc (J, R ~ nicotinoyl, R' - MeO) (II) w;os treated '"ith 
Ac(CH,).CO:H to give the indolcacetic acid (Ill, " - l, R =
nicotinc.yl, R 1 - McO, R 1 - R' - H) (IV). About 9V similar 
III (R - nicotinoyl, 2-thcnoyl, 2-furoyl, isonkotinoyl, p-CIC.
H,CO, p-MeOC.H,CO, B2, p-MeC,H,CO, p-MeSC.H,CO, /J· 
naphthoyl, p-llrC.H,CO, p-FC,H,CO; R1 = H, MeO, Mc, Cl, 
.F, EtO; l<.1 =- H, Me; R• =- H, Ur!-Bu, l'hCII:, Mc, Et; n = 
I, 2, 3) were prcpd. V (R = CH(CO:Et),, CH,CONH:) were 
similarly prcpd. II wa,,; prcpd. by treatment of p-MeOC.H.
NHN:CHMc \vith nicutinoyl chloride and treatment of the 
product with HCI. Sc,•cral sim:tar I (R1 = Mc, MeO, Cl, R = 
• icotinoy1, 2-thenoyl, 2-furoyl, p-:1.leC.H,CO, p-CIC,H,CO) 
were prepJ. The EDA of IV wa,,; SO mg/kg for carrageenan
induced edema in rat pA\\S. The LO,./ED:.e '"as > 18.~ foe IV 
lin1ltlmethann was <6.5). 

l l_JOSSn ·N-Aroyl-2-methyl-!;-a:i<Jxy(or 5-aralko.iry)indole-J. 
acetic ar.ids. P:i.kub, Ryszarcl; \\'ojciecho\Vski Jan· PtlSlin
ska, J:l.alina; Pichnej, !-i~ia; Pta5%y'1ski, Le;zek! 'Przepal-
1cowsk1, Adam; Lozwm1enko, Roman {Loclzkie Zaklady 
Farmaceuty211c "Polfa") Pol. 62,464 {CL C 07cl), 30 Apr 
1971, Appl. 27 Dec 1967; 4 pp. The title compds. (I, R' -

low~r alkyl or li~n1.yl, lV • Ph or halo;>h':r1yl) ar-, "l>tain .. d frnm 
l-(p-alko~yphe:tyl)-:!-formylhydra2i:1~s (Iii t>v :l•:yb.tiou with 
R 1COCI "r rn=CO):O and conde11s:it1:;a anc! c,·c1i1.'1lio11 of the 
prod11ct \Iii) wir.h levulinic acid anrl HCI, H ,~·:'., or H,PQ,, :i.t 
<80,. \v· .rnda Pasiuk 

o:r:: ... ~·.:~! ·.·a:'sc·baun1, flr.iri;~; ; ,;,_.~!·;•.":• l· .. H1·i; 1111:.;t:r, 
Ji .. r, "' '~"r. 'r::ut) 77.'>H (Cl. l'. IJ~r! i. P.> : "" ; •i"IJ, Amil. '!.7 
J'.Lir l\Vi); :l :·P· p.J'.fcOC,H,?l;ff:-:H, a:orl," : .• fl.l3 HCQ,H 
i::i•·e :>·!·!·:•)\.',!l,?1:11!'\llCHO, whic:h »::!1 r .. ;:1c,t1,COCI in 
C,li.'.': C,!f, ,;.we ,P·MeOC,H,N'(::W.:!u'.')C".· i:·:.:r,C:l-p. Thi~. 
levi:'.i:•1•· ac:.~. :rnd 110:\r.-llCI heat•!': :'! ~r " ;.;1' "ith fr,.,111ent 
~L.,'...1'1., .:a•· .. lh" tith· c•i:nprl. (I). 
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P..6. 11. 

A6. 12. 

A6. 13. 

A6. 14. 

5695;> C:;cli:a!ion cf J-(hydroxyphenyl)-4-aminova'.erate5 to 
indole-3-acet.·.tes. Slet::.inl{er, Meyer; Gal, George (Merck 
and Co., Im:.) U.S. 3,SSI,.;i6 (Ct. 26()-471; C 07c), :!9 IJec 
1910, Appl. 11 Apr l!liiS; 4 pp. The title •·aler;ite5 were cy-

~~,co,,. 

UH.!!--. 
R' J: 

clized 'vith K,Fe(CN), or ON(SO,M). (M .. Na or K) togive5-
hydroxyindole-3-acetates. Thus, 2-HQC,H.CH(CHMeNHz)
CH:C0,;'.1.le (sic) reacted with ON(SO,Kh in aq. HOAc to give 
I (R = Me, R' = R' = H), which with Me,NCH(OMe), gave I 
(R = R' • Me, R' = H) {II). II in DMF was tr.,ated with 
l\aH and p-CIC1H,COCI to give I CR = R1 "' Me, R' = p-Cl
C.H,CO), which with Lil in 2,6-lutidine gave I (R = H, R' - P
ClC,H.CO, R• = Me) (indomethacin). Similarly prepd. w"re 
I (R = lerl-Du or PhCIC., R' = p-C!C.H,CO, R' = Mc). Imlo-
methacin esters wl!'rc antiinflammatory. C.R. Addinall 

14126.\k 3-(o-Aroylaminophenyl)levulinic acids. Ch~merd:i, 
John l.\I.; Slctzin~cr, !\feyer ll\tercL::ancl Co., Im:.) U.S.3,542,-
862 (C:I. :!f~I I.l!J; C Oi'c), !! I !':ov 1!)71), Appl. l!l Fch 1%~; •1 pp. 

I nt.:nnccli .• tl's in the: l"•'P" - of l-:1r;1yl-3-inclol~.u.-etic :icicl are 
p;q1d. 1,y 11!tr:iti1rn of pfitnyf.i.·l"t•"IOl.:S to th.;- c:orre5pO!!cling O

ndrophl'n)"la•·l·[Oal•.._ \\!1id1, upoa rc:Lction with excess :u.:icl and 
pyr_rc.li<lim·, }"icl<I l-C11-11ilroplwayl)-:!-pyrrnlirlinopr"pem's. R<:· 
:i;tum or lhi:- pr .. .rul·t~ wilh alkyl halo:..-ct:itc Fo!!owed hy h)·clmly
~ .. , 1:1vl'• :l-{11-ni1ropli1·11~-l\l1·•·11fi11ic: :icii.!s. Si.:l.,.:tiv.:- r.:cln. of t!:c 
XO, ;:rt•U;• fn!l.,wcd h\· ~ruyl:1tio11 gi.-co; 1-arnyl-:J-ill'Joleacetic 
:icicl. Thus, 111-mcthoxyphenr'.acctone w:is nilratccl to 1:i•·e 2-
nitro-5-mcthoxyphc11yl:u.:ctonc with whid1 pyrrofa1':11: rca.:tt.-d to 
giv~ 1-(:?-nitro-5-mclhoxyphcnyl )-'.!-pyrrnli(!i1• rl11rup1.:nc (I) (R ,, 
J\IcO). I in dio,- .• m· \•a-. rn·arwl with CICll,CO,l-:1 tu yii-hl Et 
3-(:!-nitru-5-mt:tho,yplt<"nyl)kvul,nal<: (Ill) (II. ({ = l\tc(I, k' = 
KO,, R' = Et l. /\. .">'1~ :uninonia..:al ~oln. o! HI was treated with 
FeS\J, lo give 3-(:?-amino-5-mctl:oxy11h•·11r!)tcvul!nic acid (lV) 
(II, It = McO, }{I = :'.\:II:, IP = JI). Treatment of IV with p
chlorohcnzoyl (·hloricll' g:iv.- 3-l:!-(p-chlorobt:nzamido)-5-mcthoxy
p!tcnyll lcvulinic ai.:i1I (Y) (II, It ~ McO, R' = p-CIC,H,COXH, 
R' "' II). V <li>5olvcr! in l\k:CO was rcnuxcd with trace 10% 
HCi in N tu yield l-p-c:hlomh.:-nwyl-:?-mcthyl-5-mcthoxy-3-
indolc:it:etic a..:iu. Similarly prcpd. were II deri•·s. with R ,,. 
Me,N'. F. ll. Wells 

125421x 1-Acylin<lole derivatives. Yamamoto, Ilisao; Na
kao, Masaru (Sumitomo Chemical Co., Ltd.) J:ipan. 70 37,528 
(Cl. C Uid, A Glk). 28 ~ov 1!)70, Appl. l'.! May l!lfi7; 3 pp. 

2 
A '0:)(°'1C01H 

r I I 
~ ~' Me I 

I useful :is an :intiinfiamm:itory, a:lalgesic, am! :intipyretic, is 
prepd. Jn :in c'ample, N 1-(p-ch111rr!b.e:uoy.t )-l''.'-~{'-methoxy
phenyl)hyrlr:iii·1~-l!CI :ind :tcctosuc..:m1c :ic1cl m AcOH :ire 
warmed .i hr :it K">-Y0° to y,ive I (R1 = p-CIC,ll ,CO, T!.' • MeO), 
m. i-:0-1 • (aq. :.:c:,CO). Simil;1rl;- prcp<l. :ire~ :t(~c'.riJ; I. 

H1Ms;11 "':itaoka 

'{arua1;;i,to, 
·~i!nura, J\l
: .17,522 (Cl. 

• :• .. I, uscful 

87R22u 1.,\. ;-i ·.l·inc!olt!:icetic 11cic! d·~fr-·.tt:·.-.,;;. 
lfi.,.ar•' ('.:'.1 1...:~l:t111r.\, Yasrn .. hi; ~akau, ~.!:~.ar·.a; 
su~hi ·(:; .. rn:r .. ,::., Chcm:lal Co., J,t.t.) J.1pa::. 
C Oi1I, ,\fit!.: 1. _!;-; ,':ov 1!170, ;\ppl. ::!O J1::: '''". 

:1..., :\1•:';:!:~:~;·:w .,, ~··~ .... ai1,d·:• •, ,·s, a11,J '."'.::·'.;,.~r1·· .. 1rr rnanufd. 
"f·[l·lf1-l.' .. :L,~·; __ 110)1l.·'! ··•~:thyl·f,.,,,,.::. ,., lolellmtyrii: 
a.-;.: (!:::i r:·,:) ::. _;.: 11111·.r()ff 1.. c11lt!ircd •.·11t!: .·:·--er tlal.;cs of 
ra~,~,:r-. i: 1 ;:. J..:i· · ..•. Uin;~,·r pho ... ph:itc h11lf•:r ii':' .. -~hr :tl 37°, 
l>nikd, :: ,1·:o1 ·,·: :.•·r1, adj11~t,·cl ro p; ( .-•.. ~r··I c .,.; .. irh C1dr, to 
~~IY-1' ~.,1 1 1 ·.: ! " ..., ;r.CIC.H.CO, i~~ ( i". H1. 1;,f, ~ 0 ; 
J:li!~·:r.,·.. :·.~--$" (IH·•·,1u·:~:!:~iJ,. .~'.:·:1.1;. ·il'fH1. :trc I 
(i~'. ·.:1\.'f•fl)· :,.r_ ( 1• fi 1 • '· • ; ,,.~.ll."-
C':l:."r 1,. ('l1l'i;,·, ' 1 1 ··" ;::,.li11:<~· 
.'.:··' .. , f•, ·:\··~ .. ~:;, •>ti~11'.'J"I, 

;.:1rao".t 

r 
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S3SHe lnc!o!e-3-acetic acids. Clu:mer•h. Juh:i J\f.; Sl<:t
zi.,i;er. Mc}er (;\.lcrck and Co .• ln.-:.) Ger. Offen. 2,009.715 
(Cl. C 07..'c), 17 S,·1> J!J'40. US A;>pl. OJ ~.far l'lti'..I; l:i l'P· The 

previously descril~rl imlolc-3-acetic :icids (I, R 1 = McO, N!\.tc) 
'1rl." prepd. by rini: closure nl the lcvulinic acids (II) obt:iin.,<f fruin 
the kno"'n 11itmbenze11e rlerivs.4.:?-R 1R'CcH1 XO, (III. R = Mt.-0. 
R 1 = MeO, Cl; R 1 = R• = NM•·:). III are ~terifit..,I to the 
acdoacclic ~tcrs 5,:?-R1(0,N)C,ll,CHAcCO:R' (IV) :incl con
~·crle:d !n turn hy hcatini; with lO\n·r alkyl haloacct:itr.s :md 
:ilk:ili metal alkoxides to the corn.-spondini: dicsters 5,2-H.1(0,X)
C.f!,CAc(CO:R')CllsC02R1 (V). Hydrolylic dt.-carbmybtion 
in the pr~c:-nce of an al·idic rcai: .. nt gave the Je.,ulini.- acid 
comp•b. 5.2-R'(O,N)C,11.CHAcCH:CO:ll (VI) acylatc•I iu the 
pr~en,·c of :i n:duc-ini: "~<:11l to 11. Thus 3.25 g .'l.cCH,CO,Et 
and :J.4 g alc.-fn·c N:iOl.!l in 10.0 ml anhyd. l'hMc lhnrou;:hly 
mind with 4.(i5 g 3.4-Cl(Oi!':)C1H:OM..: in 25 ml anhyd. PhMc 
an<l hcatc<l 4 hr al 100-10° with slirrin;: :incl the t•onlcd mi~t. 
worked up g:.vc IV (R1 = Mt.-0. R• = Et) ('/II), al$0 :<imil:1rly 
pr:pd. fnm1 l.4-ML-0(0:~)~11.0Me. VII (14 i:) and G.S K 
:ik.-frt.-e l'aOF.t ~lurr:t·1I in 50 1111 :inhycf. cli!!lrmc 15 min and 
hc:akd G hr at 80-90° with s.:; s; BrCH,CO,Et and the cl}()lcd 
mixt. pnurctl into :?Oil ml :l~I,. it"t:-<:u!d HCI 1>pttl. V (R1 = Jl.fcO, 
R• ~ R' = Et) (VIII). VIII in m ml 75% AcOII ccntg. O.'.? g 
f>-;\fcC,ll,SOJII rcllnx..-cl l '1r wilh complete C\"olntion nf CO, 
ant.I the cnr>lcd mid. ~hakc:n with 100 ml i-1 10 yiclrlrrl VI (P. = 
:,f~O) (IX). IX (2.5 s;) ant.I 3.5 K (p-CIC.H,CO),O in 100 ml 
tliio:lyme hydr<1;;cnalcd at :..'0° /~O Jl~i O'-'Cl" I i: h\~.~ l'd-C g:we II 
(R' = Mc:O) (X). X (I i;) in 10 ml Mc('ll c:ontg. 1.0-1.5 i; dry 
HCI rdlu~c•I :j hr (N atm.) !-::lVe I (R1 = ?.. 0) .Me ester. sapond. 
by rdluxin;; in !l0% HCO,H eontg. Mc:SO:ll to s;ivo! I (ll = 
:McO). SimiL-irly III (R1 = R• = NMc,} was .,..,t<-ri!ic::d to IV 
(R' ~ :-:Mc:. H.1 ~ Et), con\•crt~<l lo the dic~t•:r V (R' = X!'.tc,, 
IP = R• - Et). dcc:irboxylat.-d to tl:e lrvulin:r acid VI (Ill ,,. 
:'-:Mt-,). ucyl::ilcd to 11 (R' = .:--:Me2). and fin;i.lly cycli:ucl to I (It' 
= ~'.\fc2). C. R .. \cf.lina:l 

2209Sk l-p-Chlorobenzoyl-2-methylindnle-3-acetic acid de· 
rivatives. C!wmcnl:i, John M.; !'lctzin;:cr. Meyer {Merck :ind 
Co., Inc.) U.S. J,SJS,.3.37 (Cl. :?GO-:l:?G.lli; C Oid), :?O Oct l!liO, 
Apl'I. :!ti Jul HlG7; 4 JlP· The title compds. tt, R · • M~O, 

"'(tJ(C"1"' r I 
~ N ,.._ 

I 
, ·C.l(.M4 CO 

!\:!\Ir,; ){ 1 ~ ,,:~";;,,.,:1l)(Il):anclnl;itnlc"'n'"!' l(R' ··. \f;;X. 
X) !III, IVl :rnd I("' .~ JI) (V) w1:r1· 1'rq11!. '.\! .. :·•·:•a: •···:il:arly 
I (I( 1 

•.• Ct').! l) ~\I {; :·"=:~ ohtai11c1l by t_r. :ti in·.: !.: ~ • ·' ~ ".'. ·.·. <:_i, ~1!'1 
CO,. Jll r11.,;· lw n.1::1111ed hy rdlux,,1-.: I!!'.· ' '•·: " .. ) 111 
Et·!JM'\'C"r.d 1;, ·c.i1!1 r;::1,:1111l l'r~f,;llr11rhy ,,, ... ·,.:·.: ,., •·.·\!t '.\fi: 
in .Et;O or 1~·:;- .• · .. .-,i;"",~nr;u1 •• \nhy,f. 11CO~·~>'.·. ·:- .1:1·•! '.:<t(')· 
wi ... f· ;11 --:, r., •;' ·.·. ·::: t'OCJ, ;1H1l the· 111i,:. , .... :.····' _ .. ,n:'"·~ 1 ·, f ... c 
\•.ilh :!-·11~1·1i:-.·;.: .1. :· .,·:vinclnlc.- ;11 ~11-;Y' ;p·d i .. ·. · ·.: •r ~ril 0 

\\ilh <.::1{'(): ;'. 1 •• •• ·11;·thyl-5-1ndh·•~yin1;,,• ... .) ····:-1 0· 11 • -:,;·clc 
(VJJJ). VBi ;., !f<'·1:·,Mc:1 ~lirrt·tl at 10• '"';. · .. ::r-.,· ··! .'::ill 
in HCO>.::..t.·: :·ri· • '~·.•·:fl 1lrop\\ i ... r :1t O :11:> '· :: ·. '> • ~ ·.:! . ..-.:net 
ga\"l" l·fJ·1·!1'.: '· !·'!·111t'lh\'I·;, ;1u·i:1r1\\ ;" • i · ,~ .. . ;,ir .. 
liy1!1· tJA~. r~·~ · • .'· • : trc.d<1l 1lr,.;,,•.1·1· \' · :. ·1>1r 
;1111111:1 ;.1:•• .. 1, o10!1 d, :!O.! .fd.I. '\ · · 
~1c, J) Ix\ ·" •• ' \\;1-.. lr1·.1t1·d \\I~ •• ,. I 

1-:1n1 .. ,.,. :~.cl,H' ~L:l:1. 

""" .J. ,:, \' ! .. ,,, J:i\,·1· VI 0\ ~.:I (' 
prtpd. v;.i '.'! ~:. · t, It' . ~ :111d l.1'. 
(I< :\ ;\f. • · ,. ,.· .;,\'(' thrt ,. r• 1 1~1t· .... 

,·: l 

I ~ ,f I , , 
··' ··.;i·; VI 

:·t;oll 
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?26i>J:; 1:h:ur.1aceutical l-b~nwyl-2-met~yli.:ufole-3-a.:etic 
. acid c!~n·1.tt.•cs. Kosa, ll.!i:.o; Ko,·.u:s, v"er:i. {Chinoin Gy~ 
gyszcr cs \"cs}"es~eti Tem1tkc:I.: Cy:tra Rt.) Ger. Offe::i.. 2,C09.-
4H {Cl. c Ol~c. A 6lk), 05 ~OV 1910. Hung. A;:>:>l. ()..J .r\p& 1969; 
l!) p;:>. T!:c titlc0t.;mp<l:>. (I} \\ith antiinfl:im:n:itory, a:itipyreti~. 

R•Y't---,_..01.CO}t' R•Yr--f"CKPJ,R• 

~!\t~ v.-.'.\rx.."':. 
:l :.: • It' :N :;ttOOit V 

oJ-.0' o>--Q-a•. 
and analgt>-ic e!iccts were prepd. by acyb.tin~ 1>-RSC.H.NHNH
COR (I~) to i;ive 1>-R'c.H,{R1C,H,CO)XNHCOR (Ill), reaction 
of llI with McCOCH:CH:CO:Rt (IV) to give V :md elimination of 
H:XCOR and (or) ~J>On. 1"hus, 3.().1 g llI (R - H RI - 1>-Cl 
R• - MeO) w:as dissolved in 30 ml CHCI• and 4 ml l~vulinic acid 
and HCI was passed 5 hr at room temp. and 2 hr at so• into the 
solo. The product was kept 16 hr and filtettd. to give I (RI -
p-Cl, R• =- H, R• - Mc<>). .-\!so prq>d. were I (R'-R• given): 
Cl, Bu, MeO; Mc:O, H, Mc:O; Me, H, hleO; H, H, H

KHPG 

-3504f 1-Benzoylindote derivatiies. J.turakami, J.lasuo; 
Imai, Kuuo; Horiguchi, Hiroshi (Yamamouchi Phumaceutial 
Co •• Ltd.) J:apan. 70 27,965 (Cl. 16 E 332). 12 Sep 1970, AppL 
28 Apr 1967; 3 pp. Antiinftam:natory and anti~tic: I ~ 

~'°'CQ(CMzt¥ . 
~m-

prepd. from the corresponding 1-benzimidoylindote compd_ 
Thus, l-(N-mttbyl-p.<hlorobenzimidoyl}-!?-methyl-5-melhoxy
indole-3-acetic acid is refluxed 1 hr in 703 aq. EtOH contc;. 
HzSO, to give l (R =- H). Similaoly p~pd. is l (R - lerl-Bu). 
m. 105-7° (aq. MeOH). Hiroshi Kataoka. 

13\lSSlf l-p-Cblorober • .i:o:;l-2 -methyl..:5-met.'ltoxy-3-:::dote
acetic acid. Chtmcrda, John M.; Slctzi:iger, .M'!yer (M"erclc 
and Co., Inc.) U.S. 3,518,280 (Cl. 260-325.13; C 07d), 30 Jun 
19i0, Appl. 26 Jut 1967-27 Jun 1968; 2 pp. Di-terl--butyl l-(p
chloro)btnzoyl-2-methyl~metholly-3-indolylmatonate (I) was 
hydrolyzed with f>-loluenesulfonic add to remove one co.nu
lerl group and saponifying the other without rt moving tbe Cl at 
0-10'" to form l-(f>-cl1lorobenzoyl)-2-meth., 1-5-m~thoxy-3-in· 
dolylacetic ac:id (II). Thus, f>-methoxyphmylhydi-.aine-HCI 
and 2-acttoxymalonic ac:id was ref:uxed in tut-BuOH to give di· 
lert-butyl 2-methy!-5-methoxy-3-indoly!mclonate (IlI). A soln. 
of Ill in DMF was added to NaH DMF soln., the n:ixt. stirred 
at 0-5° until H evolution ceased, and p.CIC,H.COC1 added to 
give 1; I was hydrolyzed to II. Dibenzy! 1-(P...,:hlorobenzo;J}-2· 
methyl-5-mtthC1xy-3-ir.c!olylmalonate in AcOH contg. 1 molar 
equiv. HCI was hydrogenolyzed \Tith Pd-C and H to give II. 

O. L. Brauer 

J 21H98x 1·( p-Ciito~ob ,.:l :., ;l )-2-:methyli:idole-3-acet:c ac: d 
c!eriv:i~iv.:s a.nd b~e:':!l*-~' .. 1t~.>. Chemerc'.a, John ~-: s~~::•!n
i;er, Meyer (~.'(o:rck ~;i.~ c., .. I:ic:.) U.S. 3,S22,272 (C:. ·' ··;-
321).12; C 07J), 25 J:.:! 1~)';11, .'.;Jpl. O!) Aug 19&i; 7 pp. "Ih-= r;~:e 
co:npc!s. (I, R "' :.~~o o~ !.'.~,:.;, R 1 - Me) are prepd. Ly :.~::·c
in.it a 2-substitu:-:G ::a!v:~:>-aeetic acid. Thus, 1-(J•-c:::,.~u-

__ .,., 'r,-,('°CH.COz" 

_f'-\ l~,."'-11! 
C1 V..:.J--;--CO tO 

he :izoyl )·2·( t".>;y:.,:".""·~ct:: ::i )-.~-~ethoxyinc!ole·3-:acetic : .• :i· I .•. 1J 
N;iHC01. ir: :Mo:::>~ vt: ~ .;::rr·cl under Nat 100• for 5 rain to r,i·1e 
I (R - OM.: ?.:it! i<.' .. C!:.-1) (U). 11 in l!'.OH was l\1l1!d lo 
am:ilzamated Zn C:Jv~r-·I lJy HCl and the mixt. stir:.-tl ;,:-.. : :-t'
t!u..:~d 2·1 hr to i;iv.~ I (f~ .• (l~!e and R.1 .. Me) • .l\.l:;o :--:~;-d. 
y,cre 32 other I. S. J. J(')!i;i,o-, 
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1 ~~67~j i-(p-Ch!oro!>e::.:o:;l)-2-:r.ethyl-S-I:?efa\lxy ~'-ini!o!e
a::et:c, ac1d. I0i:csto::.e. Rayr:to:td A.; sietzin~er, Merer (Merck 
:t.:tcl C~-· I~.) Ger. Offen. 2.0::11,7.H (CL C 01~. A ulk}. 17 
S_ep 1910, U::. A11:>1.03 Mar 19G'.); H pp. ·rhe:L:1tiinfi::i.w.:n::i.torv 
title co::? pd. (I) W:?S prep,t. Thus, hc::i.ti:t!!. X::i. (p-rr.eth'l:<y
phenyl)!t;·:lr:u:i::.csul~::i::::i.te and p-C!C.H,COCl in H 10-Ih10n 
a~ "i5-S0°, aC:dn. of h:it PhMe, and tr~tment '•ith aq. KaOH 
yielded t>-McOC,H,(p-ClC.H,CO)XNH1 (II). Refiu~i·~~ Il and 

. Qr>ttco-Q-a (Ult oM .... ~1 

levulinic :u:id in Ph'M~ in the presence of 1003 H1P01 gave Ill. · 
Rdluxing m and 1003 H,P01 in Ph~e gave I. KCPG • 

OS797Y Antiinfbmmatoq and antipyretic 1-acyl-3-indole
alkanoic acid deriYatiYH. Sumitomo Chemical Co •• Inc. Fr. 
l,5Sl,SS2 (Cl. C 074, A 6lk), 14 Nov 1969, Japan. Appl. 11 Apr 
1967-14 Dec 1967; 49 pp. Antipyretic and antiinbmmatory 
compds. I, their salts .md esters are prepd. from II. Thus, Et 
Jevuli.n:ite p.met.'to:xyphenylhydr:uone and pyridine in Et.-0 \YU 

uc:ited with BzCl at o-s• to give II (R' - p.O::i.te, R 1 ~ Bz, · 

Jt.•~!l.<O,lt' 1t~it'i"1:Jl'CH.CHR<O,!t> . 

r· 
(II) 

(J) 

R1 - Me, R' - H. RS =- Et}. o!l. Simibrly_ prepd. \Y~ n 
(R' - p.OMe .lr p-OEt, R 2 - uicotinoyl, isonicotinoyl, or cin
Jtamoyl, R 1 - !.!e, R' - H, R1 - Me or Et}. To II (R' -
p-OMe, R 1 - H, R 1 - :Me, R 1 .,. H, R 1 - tert-Bu), pyridine, and 
dioxane was added 1>-ClCcH1COCl and the mixt. heated to so• to 
give"l (R' - 5-0Me, R1 - t>-CICcH,CO, R1 =- Mr R' - J:. 
R• - terl-'Bu) (Ill}, m. 103-4•. Heating Ill with · . .:eramic 
po·.•derat200-215~gavel(R1 ,.. 5-0~Ie,R' = p-Clt::.H,CO,R1 =
Me, R• =- R1 ,. H) (IV}, m. 152-5•. · ·It (R' = O}!e, R.J - cin
Jt:t.moyl, R 1 - R 1 =- Me, R' ~ H). HCI :ind AcOH \Yas heated 2 
hr to 90° to give Me 1-cinnamoyl-2-methyl-5-wethoxy-3-indote
a ;ttate rn. 87-7.5° (MeOH). IV was he:ited \Yith aq. NaHCOa 
to give the Na salt. By siruilar methods ...... 15 I analogs were 
prepd. . I. Scriabine 

98791p o-[ l-(p-Chtorobenzoyl)-2-methyl- 5 - nitro -3-indotytJ
acetic acid. Chemerda, J oba ~L; Slet:in;er, Meyer (Merck and 
Co., Inc.) U.S. 3,509,172 (Cl. 26o-3'.?6.11; C 07d). 23 Apr 
1970, Appl. 25 Jul 1957; 2 pp. The title com;ids. (I) were prepd. 
by the catalytic ·cehydrogen:ition of II. Thus, 2-methyl-3-

(1) 

indolytacetic acid in Me0!-1° w:is hydrogenated at ro-60° ov-:r 
Raney Ni to give 2-methyl-3-indoHnylacetic acid (ltl). A sol:i. 
of Ill in C1H1N was treated \vi th ·l·CtCcH1COCl at 15-20" to 7,ive 
II (R .. H). A mixt. of HN'OrH1SO, and II (R - H) i:~pt ;2 
!Ir at s-10• gave II (R "' ~(),). 11 (R - NO,) in EtOH w:?s 
hydrogenated over 103 !'d/C at ro11m temp./3 atm to give !I 
(R - NH,) (IV). IV .HCI :i.nd :.Ce NO, in MeOH waJ hea!f!c\ 1 h:
at 90-100° to give U (R ... ~-!cO). ![ (R .. Me0), 103 ?c:!/C. :i::r.! 
:r.esit)·lene was rcfiu::~c! a !:. t:i :,;ve I (R - MeO). IV :i~c!. :.:z 
wthoc:irbonate '1"13.S rdl-!~~~ to;;~ IC u: (R - Me:!:-!}. ceh/c'~r :•~~-
:>.tionof which gavel(~,. ;.~c,:~";. Ka)·O.Lo~:;·.,~ 

66418! S-Substi:t::~·~ · 1 - h•:i:oyl - 2-me:h:;linc!ole-.; - ~ :.,:i:: 
~cids. Hinkle)', D:iv:.t :".; C'i•,·r:trrda, John M. ().(.;::':.: · ·· · 
Co., Inc.) Fr. De:.::~~·'-.: :.:,r;~;1,t68 (Cl. C 07J), lC ]:. : :·.:"'. 
Coln. Appl. O~ l\.fay l'l:l:\; t:; :·;:>. Thr key intcr~e:l::i:~ ;; "·: 
cr-carbo.<ymethyl-~-rn~th;·! · .:.-i:•: ;0·5-substituted·~tyr~::!" . :' >> : ·• 
reductivcly rin;;-clo:;cc! wi:h t:i~thyl J•ho;phit-:. For e~.- · ,.:'. ·: 
a mixt. gf 0.1 m"le Et ;i "~o·n'.::ate and 0.1 mole?-[!;'::: .:,1ri :::! 
l::t.O was treated wi::1 ;).! I"':~ 3·ch10:1~·nitroaniso1'. t•• •;:·:~ ..
carbelho:cymethy:.;; • ~.~:hyl ·::: - ;\itro-5-metboxystyi ·n". Tl··· 
free 11c:id was obt:i.:~~rl ll'I :-.y·!:·.!yiis with HsP01 ard \:.\ .::,,;., 
wuhc:ited 15 :.rat 1-;-.;s --·:·.:t 0.5 rnole (Et0),1'. !,.-... , ""'':·:: 
,.,ere removed tin<l~:- ..- .i.~·n::~1 : I) r,ivr. 2·rncthyl·5·rr.e!L . ·~ · ·; .. ;" .. 
r~l"'.tytu:ctk nci...J. m. ~r,;"'. (, ~:r ::imit.1r co~~!ir.i~~~-; > ·· \',:··· 
;r,rtinnw:.;e ndr!:i. "! ... , .·:·: ··ntoit: n.:.:i~t nahy~r:::!" 
r.~.:nine<l 1 .. p . .:! 11 ;;. ·~: ·:thyl ;.,.~;:~!h,,:-<~· .. ;:;.~ 
:•.r:id, m. liti-7'. ('-,.-
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:S!=:i~;. Aa:!.:~P.ll...-:i..-.:a~llr;- l-ben;oyl-2-rn~::i;:.J -i:t.!<:>!.::i.·:e:::: 
aci.!s. Cheml!r<!.i, Joh:i :.t.; S!.:,:i::t~e:. :'.!eyer (~!.-rck ""''' 
Co., b:.) U.S. J.5~7,023 {Cl. 250-:i2G.lt:; C o;c!). 13 ].:." 
19;0, A:ipL :!o Ju: 196i; 3 p;>. Title cor:i;>-!>. a:.: p:er-<:. 
Thus, :!-mtthyl-5-t:?ctho:(ym,lole i.> tr~tro wi:h POC!1 i:i o:.t :.~ 
to yie:d 1 (R ~ CHO) (II). The N-~a s;ilt of Ir, pr.:;>tL f:vrn 
NaH, is treat-:t! with p-CICaH.COCI to form I'!..I (R ~ CHO) 

~"°'(t:r: }hOY')--{'R 
• R V-.,1'.J....Mc 

~ ~ ~ ~ 
(!al 

(IV). IV is reduced to III (R - CH,QH) (V) with dimtthyl
borane. V reacted •·ith SOBr: to yield JII (R - CH, Br). Reac:
tion of V wit'1 Ni(CO) •• Ni c:bloride, and CO in HCI yields III 
{R - CH1CO:H). 5-MeiN analogs of I and lII were also prep<f. 

R. E. :McClure 

132~12q Antiin.'l&rnmatory 2-methyl..J-indoteacetic acic!s. 
Chemenla, John M.; Sletziriger, Meyer (Merck and Co •• Inc:.) 
U.S. 3,501,498 (Cl. 260-326.13; C 074), 17 Mar 1970, Appl. 16 
Jull907: 4 pp. The ti!lecompds. (1) were prepd. by t.'1e cab
lytic ndn. of nitroincfoleacetic: acid to the conespoadi:as amino 
analog; diuotizatio11 of the amino group to the diazoniurn salt; 
and redn. of the latter by chem. redn. Tilus, 5 c bm%yl 2-methyl-

~ 0 
OXJt.O·p 

4-nitro-5-methoxyindotc-3-acetate was u"eated with 203 mofar 
ncess 3-nitro-4-thlorob.enzoyl chloride in a $!uny cf NaH in 
(Me),NC\O)H to give benzyl 1-(3-nitro-t-chloro?>enzoyl)-'.?
rnethyl-4-nitro-5-methoxyindote-3-:.cetatc, which (3.0 i;) wi::i 
lI ga'\"e l-{3-amino-t-chlorobenzoyl)-:?-methyl-4-amino-5-meth
oxyindole-3-acetic: acid. This in AcOH w:is treated \\ith EtXO~ 
at 0°. The mixt was thm added to 100 ml 303 hypophospl1o~ous 
aci:l to give I (R - MeO). I are potent antiftammator; a;cnts. 

Harold M. Kaplan 

Ul297h · 5-Substituted derintives of · 1-benzoyl-2-methyl
indole~-acetic acid. _ Cal, George (Merck and Co .• Inc.) Fr. 
Demaade 2,0Gl,597 (Cl. C 07tlc). 23 Nllv 1969, Can. Appl. 23 
?.~ar 1903; 9 pp. The title c!eri7s. are prepd. by treating 
d1halope.r.tenoic: 11Cids with acybted amines. Thus, 26.1 c P
MeOC1H1~:HCOc.H1Cl..p, 18.0 c MeCH:CClCHClCO,H (I}. 
and 16.5 g NasHPO, in 100 ml c!i~tyme heated 3 hr (N atm.) at 
100-2° rave 1-(p-chlorobenzoyl)-2-methyl-5-roetlloxyindole-3-
acetic: acid, m •. 1:.>-60° (M~COH). Similarly frorn p-M~N
C.ll,NHCOC,H,Cl-p (ll) was obt:iincd 1-(p-chlorobi:nzoyt)-2-
methyl - 5- (dirnethylamino)indole- 3 - acetic acid, m. 176.7°. 
Pd Cl, (1 i .S g) in SO al EtOH kept 15 m:n with 12.4 g ClCH,CCl :
CH:\re. the mixt. coned. in vacuo. the r~idu:il 20 ml dild. with 
61J ml C,H, and filtered, and the com:>l~x (10 g) stirred 5 hr in 
CQ mt C.H, (CO 2tm.) ;it 50"/'2tY.J atm g:ive l. Similarly were 
c.brai:i?d MeCH:CSrCHB:CO,H. MeCC!:CBrCHCIC01H, :and 
MeCH:CCICHBrCO,H. Anhyd. C,;-:, (70 ml) contg. 13.5 g 
... ~.!e,:-:C.H.NH, treated dr11;>•.1i;e at !0-15° (external coolir.:") 
~:i:h ! 7 5 g p-ClC,H,COC! :?.:vl t:1e mi.<:. 5tirrtd 18 hr at ~::,, 
y:dr! :•i IL C. R. Addin:ill 

; ·;,~; '. ! x S.Substi:ute<!-I-(:>-c'1! ,rr,'ien?:oyl ... -methyl-3 .in-
r'r,' • 1c· >: acid. Cal, Geo:c:,.: ::; .-:~: ... :~, Mo:yer (~ ·~rck an<! r-. ... !-:~.) Fr. Demande 2,C·J'.!.-:· t (~':. C 07d), 17 IJct l')i.1, 
\..'..1::. .\;•;ii. 22 Feb 19?3; !?·'pp ·;1i~ f: ·: compd-c. (I) are ;ir:·, ·' 

. L ..•. , ..... K-0--•"'c·n:• 
..... ,,.,, .:.:!.! (I) 

01\ ... .,H.Cf·.P 

'f-> 8.:J ''.11 8S% H,t•o, is adclr.d ;,. ;~> ~·~. I (R - O:\Ie) Mc c:;i« 
:-.1•: ·:·.~ mixt. hcat~d to 100~ in:-:~··; :::11 ~'.) ir:h·e I (R - O~.[c), ::1. 
l • i .. ; ' '. Simi!:irly prepd. L ( (:' ,. :.~.·,X), m. 17G-i•. 

R. K. Srin.:~1,.-:i. 
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lC051lZ7 l-(p-C!ilorobe~uoyl):nd:il~-3-acet!..: acids Gri;;:iu:l 
reage:::s. Chem~'""Cfa, John l\.L; Sletz:int:oer. Meyer (M..,rcl.; 
and Co., foe.) U.S. 3,497,SZ~ (Cl. 260-326.13; C 07J/. A 6lk). 
!H Feb 19;0, Appl. 26 Jul 19G7; 2 P:>· 1-(p-Chlorobenz:oyl)-2-
r.iethylinrlo:e-3-acetic acids (l), whi:h ha\."e antiintbmmatory, 
anat;esic, and antip)Tetic characteristics, ,..e:-c p~epd. Thus. 
0.1 ~uiv. 1-(p-chlorobenz:oyl)-2-{ti>SY!oxymethyl)-5-tnethoxy
indole-3-acetic acid in 100 ml M~CO contg. 0.1 equiv. LiCl 
wu sti:red 48 hr at 25• to give I (R - 01\.le, X - Cl, Z - H). 
Similuly prepd. I were (R. X. and Z: gi:vcn): NMer. Cl, 11; 

lll"'l--t'Of~ 
'-A,.~,x (I) 

a:/CJ.f,O-p 

OMe, MgCl, Mg; ?.").lei, MsCl, !.{g; O:l.le, :Me, H; 1'"M1:1, 
Me, H. FPPN 

902Mj indomethaQla; &DtiinRammatory iaclol• deri~tins 
Christensen, Svend J... (.Muck acid. Co •• Inc.) Brit. 1 lSZ -Ki 
_(Cl. C Oi'd), 25 Feb 1970, Appl. 10 t'tov 1906; 2 pp. I (R ,.: H) 
was prepd. by alcobolysis of its trityl e5tcr. Thus, 6.0 g I (R -

.. ~.co.a (I) • 

COC.H,O·p 

CPh.) in 50 cc ~t~~· k£pt 24 hr at 30• and w~ up, pve 
I (R - H). m. 1513-9 • · DGPN 

~OZ7Sk l-(p-ChJoroben%0yl)-2-methylindote-.J-acetic acid de
rivatins. Chemuda, John M.; Sletzinger. :Me1·er (Merel:: 
a:id Co •• Inc.) Fr. l,SSS,3Ur (Cl. C O-;"cl,c). 2-1 Jan 196~. Ca."1 • 
• .\ppl. 08 Mar 1907; 9 pp. A process is s;i..-e:i fnr the prepn. of 
title co:npds. I (R - :MeO and Me:X). Expt?. details are si~t:i 
but no phys. properties. A suln. or 500 ml 509' aq. MeOH 
contg. 5% KH: an.! 0-1 ruole 2-(0:X)-5-(MeOj<:.H0CHO \r.ts 
added at 50• to 0.7 equiv. h:SO, in 2-3 p:i.rts H::O. tbe mixt. 
treated portiOR\Yi>e \with :iq. NH,OH to ha.sic pH. stirrc<l I hr, 
a:id :mered, the inwl. solid washed with .MeOH .and the com· 

P..~CH,CO,K 

...,.,.,...,.._--"-. Cl) 
~ )lw • 
COCJt,O·p 

bintd filtrates evapd. to give 2-H:N-.S..M~C,H1CHO (II). 
Add~. 0.1 mole 4-CIC,H,COCl to a soln. of O.l mole I: in 100 ml 
mt C~HsN and sti.'Ting at 20• 2 hr gave, a[ter acidilir.ation, 2-(P· 
CICst:.COXH)·>MeOC.HaCHO (W). To a mixt. of 0.1 mole 
Ill and 0.1 mole EtNO, was added 3 drop' Et.Sand the mixt. 
kept 5cvua! days to icive 2-(p-CU:.H.COXE:O·.S.-MeOC.HaCH:
CMc~O. (IV) (petroleum ether). A soln. of 0.1 raole MeCK
(C0:-"4ej, and 0.1 mole urt-BuOK in 50 ml tu,_.BuOH was stirred 
at 30• 1 hr and treated duri.'lg 0.5 hr at 20-S• with 0.1 mole IV 
then kept at 25-'30• overnight and dild. 'trith ~mt Etz() to give 
Np-ClC...1i,CONH)-5-MeOC.H1CH(CHMeXO,)CX(CO?Me)• 
CV. X - Na) (VI). Treatment of 0.1 mole Na salt VI in 200 ml 
MeOH at -5 too• with Cl 1 hr, filter::t:f, a:d eYapg. gave V 
(X - Cl) (Vn). A mi:xt. of 0.1 mole VII, 0.3 raole KOH and 
250 c::l aq. :MeOH was beatcd at 50' S hr a::ic! acidified to pH 3 
with AcOrl. Solvent was removed and the r~;ic!ue e:xtd. with, 
EtiO to r;i11e 2·(f:l-CICeH1CO~H)·S-McOC .. '-!,~;:CMeNOs)CHr 
CO,H (VI!!). To a refluxing mixt. of 5 '::' Fe ;io.,.,der in 50 ml 
.o\cOH W3S a.!.!ed a warcn soln. oi 4.~ ~ ·r~ :n 50 mt Ac:OH, 
the r:n:xt. re!hxed 1 hr. filtered hot, ;;i, :::~:i., ... coned. to kw 
vol , 2QIJ ..,1 '.-{,0 added, and the so:n . .;.,.: ~'~ ~·, ('''e 2-(p.CJC,H,· 
co;:o.;H}-5-)..! ,1)Ctff1CHAcCH,COiH {r:~;. ~··''.axing a mixt. 
of 1-4 ;r; r.:, : 5 g 4-MeCJ<.SO,H. :-.;i<l :·.J .,.! MeiCO 5 hrs, 
cool:n" n:iJ .,..!JJ. 100 ml H:O gave 1 (:~ • ·.: .;_)) (l~rl-DuOH). 
I (R - ~.!,,:-;i \•as prepd. by a s:~:'.i: ~.-~::.-····~ ...-ith a.n:aloicous 
inte:~:"!~.,r.•,, P. ?-tam:\!is 

7.:?~7~.,., :;c:~•"tituted Z-rnethy'.in:'..1'.,... ~ .. ··:: acicl es:ers. 
s:::::~_t,:, ·;.rqer; Cal, Ceur;;-.: ~·.;·:: .• ~' ~ Co., :nc.) f:. 
l,S'i1.';j7 ·.1.:!. C07d),02May l!lD, C1.1. : .. -;, .•. '!7Ma)· 1967; 12 
P?· Cyc::n:ion of I with NO(SO,K.J: tit ::,~•,..(C~).I g:we the 
ti:le Cl'l1::;i.'.~. (H). Thus, to a s!ia.,.·~ !<(''.-,. ·lf 0.1 mole I (R1 

- ~.Ce. k' •• R> - H) in 300 r.112.'i ;.. ;.::: . :.rl 200 ml CH,CI, 
w:is :dr!•-t" .. ,,In. of0.2 mole :s'O>,S:J,:-.:. ', ; .. • l ml H,O, and the 
r.1: ,, ..• :.r··· ' .·.min to give ll (R1 . ·• ~.: :, :· ·· P.1 - II). Th:s 

,6, 

' '• •/ 

' . 
' 

·, ::·~! r.r~1.r.1 
(I' 

· 1 1 ~.:,.~n v.1 

:.·., 
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(0.l r::o:e~ in S:> mt CH,Cl1 w:is treated with JIC{O~le),~[~:e::? 
d:iys to give IC (R1 

- R1 - Me. R• - IC). To :i. sol· •• of O.l 
mo:: of this in 5IJ mt HCO~.Me: w;is addtd :i. 10% excess o! ::. 
SO% emutsion of N:i.H in 25 r:tl HC0~'?-1~ and then a ~3 excen 
of f-CIC,H,COCl, and the mi'.'tt. kept:? hr to .oi•·e II {RI - R: -
Me. R' • 1>-COC.H,Cl). Sever.it othercx:uuplcs werec!escribetl. 
but no phys. coasts. \Ycre given. R. Ha:as 

7887lr - l-{p-Chtorobeo:i:oyl)-?-form7lindole-l-acetic acids. 
Chr.me:da. John M.; Slet:i:inger, ~leyer {~(erclc and Co •• Inc.) 
U.S. J,489,70~ (Cl. 20C>-32o.13; c 07d). 13 J;in 1970. Appl. 26 
Jul 1967; '.'J pp. Compds. {I) were pn:pd. by trating II with 
N:H1 or N:i,CONHNH: :i.nd reducing the hydr:u:onc or :semi.-

R~Ol:CO:ff 

i......>-~>-a-
COCJ(,O·p 

carbuone. Thus 3.i:? g II {R - ~[eO) :ind!).&; g NH:N'n: ;:i.ve 
4.19 g l1ydruone. whic!i was redu:ed with l\!e.COK-l\Ce:SO to 
give I {R - OMe). Simibrly prepd. was I (R - Me:N). 

Harold M. Kaptam 
78S6SY Jndoleacetic acids from Ditro•aleric acids. Chem· 

erda. John M.; Sleuinger. Meyer. (Muck and Co •• Inc.) Fr. 
1,555,403 {Cl. C074). 24Jan1969, Can. Appl. 09Mar1967; 14 
pp. The title compels. (I) (R1 - MeO or Me1S.) may be pre:id. 
from II {R1 

- MeO o:- MesN' • R1 - l\.!eCHNO:. R• ..; Hor Et) by ll'V:J:JXJJ{ . 
Jt: 'yy-~R<H,CO.:.R> . 

!!' J.!., (I) '-.A __f\_ ll?J 

. fu-0-o . ·'. r.'HCO~Q 

~·yyCHO. 
(WJ._. ~ 

a• 

......... 
ft.CO.ff 

R• C-:. YY 'c~i. 
v...,. .. ~o. 

~-0-a 
(VU) 

4 routes. Thus. 19.3 g III {R1 - MeO). 15 cm' C~!i,N, and lS c 
1>-Clc.H,COCI 2-5 hr at 10-15• gave the anilide. 3-7.2 g of \\"hich 
with 7 .:; g EtXO:, dioxane lSO, and 403 aq. Triton B 2 cm• 5 ~r 
at 70-100• gav: Il (R1 - . MeO. R1 - M~CH ~O. ll1 - Et). 
lV (R1 - .MeO, ~· - NOr) (0.1 equiv.) in !00 cm• 53 NH, in aq. 
MeOH, and 0.7 equiv. aq. FeSO,.iFi,O a: s.;• i:ave the o-ami:io 
aldehrdc which was acylated and trc:ited w:th 1 ec;uiY. EtXOs 
and 3 d:ops EtN'H1 se"'eral days at·w• t'3 :ti..-e V tP..1 - Mn>) 
(from ;>'!lroleur.i :thee)." V (R1 - MeO) i>.l. CH,(~O,Me), 0.1. 
krt-BuOK 0.1 ec:~iv. and tul-BuOH 15 cm• P'"= Vt ~R.1 - MeO}. 
which ~it'-t aq. ;(OH 2 hr at 50-00• gave:: (?.• - MeO, R 1 • 

MeCH:'-:01. ?.' - H). II {R.1 - }.:eo, :-'.' .. :-.r-CHXO:, R.1 

• E:) O.l, );:i·J~! 0.1 equi~· .• and :?.5-) c,-.' ;.:,o ~:-:min.+ 5';0 
HCI top'.{:;:;:;·::: II (R1 - McO, Ri ... : ·:.:·:::C:::··:., R.• - H). 
0.01 r.,~:~ c,f -... ~;.:, with 0.4 rnole 3q. ~aQ:-f '-:~~'; .:rat 4!>-~· • 
then H.:1 :it :.1"m t~;>. gave· VII (R1 - :-:~.:.1 ;. VII (R1 -

.Mel)) r~ . .:-1 ~) •. '"> b· Fe P'""der. a:'ld JC1! .;,-_• .-\~(,;.~ wu rcf'u:oc~rt 
1 hr ar. I ::i~ :;•i.~t. tr~tr.d wi::i 10;; ;\:1,: •. ~. :,, :;;..-,I (J<.1 • 
McO). !i (R' -· MeO. R' • :-~~CC!:·; .. '·. :.' ~ :~) 0.1. :er:
B·;O:' 0.:.: ~ .-:;.:;..,.:and 20 cm• HCO~~.: ·: :: ·'~ ·, ·. ·. ':and <I hr:.':. 
l·}J" zr. ! :::oe ""r'' ... t. t:e:a~~ct "~~;, AcOH ,;:·:.· •,·::; \::..• - ~·tcOj .. 
vi::(;>.: -~ !-: . :-_1 (0.1 cc,.-:v.) i:i ::o -=~· .. -:,: .. ' ( . :..~pt :i; 10• 
:i::~ ;-:;;;,--!::. 1 !110 a:l'.1 HCI ;1~:!~'.! ·~· , .~ :' -~ ·we I (R· • 
?-~~')J. !i '. : .. · ~ McO. R1 • ~-~~CH~ ·: .. " . :: i (0.1 r.c:uiv.). 
2S.)c:7. 1 ~·k)<£,•;.3m.:-leH, .. r.1!5-'.):Jrr..::» ·. ~ •. : ::ivcll(R1 -

M~o. 1'.' - ~-!~r.:HsH,, R• - &o. ;;_ ~.; ;: -.: .. : ~;, "·ith 1.s ~ 
,'l.'-c?;:.;~""'~~: :-.,ide and iOO cm: CE:C:, :., r.:::-: :.we II (R1 .. 

MeO, I~' • :.· '.':Hl':HCI, R1 • Hi -r:-··. '. · 7:- with I ~ Na. 
i:i i!i ,~.\ 1 E:; 1 :~ :;;) min at rcf:a:c ._.,. ... '!'I!(; ·. ? .. 1 • ~lcC:;-
'.':'·i "~ .,. "5i;o'• .. '--i~•,·:,··.",-' • ··ri: lr)oJm~ 

~·\;;··:: .". ~>·. ·; ;::~~!~;~~:/ ~-~- .. ·;· ·.I ~~"~1 t'::~ 
~: ,· ;· .. ' ... :.:.:.;~~:~,~ .. ~ ::;.:·~.~~.' ·.~c1i)~~ s,::1:• 
r:.· .. ·: 

1

,, ·;\~ ~·~·~·-C,n.:-::,.:: .. :o:, hr J.t 
, q .. ~.:•' •}. ~ .• • • . ·.:-·, ::• .. 

•I 
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,.!. D. Bor" 
75:.~!>s lnd'>I~ derh!lti.-es. ~terc:k a:"t Co., lr.c:. B:i:. 

Ame??ced 1,050,72Q (Cl. C o;c), Oi Dtt l':O:i, t;S Appl. Cl Fe'l 
1~.;J; .; pp. Di"":s:on of Brit. Ame:ided I,050,';2:) (~ );e:n. 
A;ipl. tH W,813, CA 6?: 4'j(J9:i). S:l.me cfac!ost:=e wit~ '.'>!i:~t 
c:han!e !n worc!i:ig. S-"W\" 

lndole derintives. Merck & Co., Inc. Neth. Appl. 6,400,
&13 (Cl. C 07d), Aug. 3, 1964; U.S. Appl. Feb. l, 196.'3; S2 Pi>-
1, which h:ld antiinfl:unmatory and antipytttic: actiYity, n-ere 
prepd. Thus, to a stirred cooled co•) mixt. of 2..25 ,_ 2. 'j..()~~
(l\.lcO)Ccll:s!-le and 2.2-1 g. tcri-BuOIC m 2S cc.. F.taO wai ac!~ed 
2 cc. AcOEt in 10 cc. Eta<> ovtt 6 hrs., the ~hole stirred 2 hrs. 
at room temp., the ppt. washed with Et..-0 and suspendnl in 
25 cc. Eta(), 3.4 g. BrCH,CO.Et in 10 cc. Eta() added ova- 2 ;irs., 
the whole stirnd sever.al hrs. and acidified with aq. AcOH at 
o-s•. and the Eta() laya- washed with NaHCO. sola., dried, and 
coned. to give 2,~N(McO)C.HaCHAcCHtC~Et, which 
was stirred S hrs. with 100 cc. 13 NaOH at o•, the soln. washed 
with EtaO and acidified with HCl, the "'hole heated 10-15 min. 
on :a steam bath, aad the mixt. cooled to gift a ppt., 10 g. of 
which wu hydrosenated (Raney-Ni oc Pd-C) in 100 a:.. dioune 

~It 
~ I,,,,.,).. N.J-.)r. 0> 

B.• 

in the presence of 6.6 g. p.chlorobenzoic: acid anhydride to cive 
I (R - CH:CO:H, R' - COc.H.Cl-4) (ll). m. 158-9•. A 
mixt. of 70 g. krl-BuOAc, 23.3 c- I (R - CH%CO.Me, RI - H), 
and 1.8 g. MeONa refluxed in a .N atm. (the AcO~.te formed 
distd.), and excess krt-BuOAc distd. ia maio gave 803 1-(R -
CH:CO. tnt-Bu, R' - H). m. 110-119 (CH,Oreyclohexa:ie). 
Enzymic hydrolysis of I (R • CH:CO.Et, R' - COCJ-{,Cl-4) 
(III) gave II. To 0.03 mole I (R .- CH%C0.Bu-tert, R' • CO
CclJ,Cl...f) in 300 cc. C.H, w:is added 1 g. 4-MeC.H.SO,H.H,0, 
the mixt. refluxed 40 min. in a N :atm. (665 cc. isobutene e,,-olvt:d), 
the whole dild. with 200 cc. C.111 at 55-60•, the soln. \Washed 
with H:O at 60-5• to pH 4-5, and the Ccll1 la;;er treated with C, 
and coned. to ;o-:; tt. gave· 9.7 C'· ll, m. 153-4 • (tut-IbOH
cyclohexane). N-(p-Chlorobenzoyl)- N-(.P-methoxyphmyl)-1-
r.:ethyl-2-oxopropylamine (IV), CO(O.Et)r, and NaH gave the 
Et ~ster of N-{p-chlorobenzoyl)-N-(,P-methoxyphmyl}-3-oxo-1-
aminovaleric acid, which heated with ZnC12 C-4.\"e Ill. N-(p
chloroben:royl)-p-anisidine, m. 208-9•, .Naff, 2-bromobuunone, 
and CO(OEt), ,ave IV. Mar.y other prepns. we:e given but 
wilhout phys. consts. for the products. A. Nederlof 

66817q Antiinflammatory l-(p-chlorobeazo71)-2-methyl-S
methcxyindole-3-acetic: acid. Sletzinger, Meyer (Mercie and 
Co •• Inc.). U.S. 3,43ll,731 (Cl. 260-328.13; C 07d), Oo J:aa 
1970, Appl. 26 Jul 19o7; 2 pp. A ~haloal~:inol is u~ h: pro
tec:tin: the acid side chain of an indole-3-ac:ctic ~id (!) so as to 
allow N-acylation only. Thus, to 0.1 mole I(?.. - McO. R' -
H) and 0.15 r.iole CClsCH,OH in 100 ml c.H, W:JS a:t:le<! if•) mr 
~MeC,H.SO;H .1~d r:~c re::u:tioo rnixt. rcfli.:.x:d u.~:~t t~-: ~heo
retical a1:1t. HaO ~:id i,,,~n pr~uccd to iLV~ U (?.. "' ;.:~o. ~' -

1t'O:J:c11,co,rt• a'Q::(c~.::.}.~· 
• • (1) 1:i1 

~.~M-r .' ··'• 
}I C\r,: .•.• ~p 

CCI.CH:). n:; (:;.;,;:)in 15mlanhyd. l.tc,xc:r0 w •·• , .. :.,d to 
a 0.5 r 5i>% ~: 1: E i :s •• -:!I Mc1XCHO unc!c:- : : 0 • • - • •· , ., .id the 
rnixt.kcpt I ?·r, :.'> it,J-CIC,H,COClia5:::' :.:-. ·1 :.~:!:d:>t 
~s•,anclti:-:m:~c.~;·•r.:2hratroomte111p.:1 · "· ·:· .•• z.IeO, 
R' - CC!,Ci.l,1. '.i '.:•> (l.S() g)ia 25 ml Ac:v:( •··" :r~;··.-·1 :at&>
IUJ• with 2.1);: 7.1~ P"'..,~-: over 15 o:iin, a:id fre ~i;:t. ~- ·~cd 15 
min at so• t.:> i:· .. ~e H f:t- Me, R.' • Ji). t:i. 1·~.1· (:"·: :· 10H). 
The titlt co~;i-i~. a:c ~•:~ct1vc in trcatinr; art:-:r: ··: ·· •-:·' · ·"S· 
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~5 :S:i N-(p- Chlo:o~en:oyl)-2-r.te!h;!-S-..-:e:h.:>.qi.id::'.~ -J • 
•~-:fa; •c•d. Che:nerd:i, Joh!l ).L: S!~:i::..oo:~er, !.!e}"c:- (~-1..,.,;k 
a.,J Co .• h:.c.) Fr. De:=tail~~ 2.GilJ,7-H (Cl. C Q;-t!), I:? S.:;> 
1969, U:i Ap;>L '.!.>Jan I~; 17 pp. The l~tle eo:npJ. (I) w:is 
prep:L To a !'US~sio:i of 3.5 i; XaO)re in ~J rul E:~o w«s 
adced 7 i; AcC.O.Et, $.2 !!: N-(1><hlo;o~:zorlH-methoxy
aeeta:iiHde added, and the 1:1ixt. :e!iu.'<ed 1 hr to i;i,·e -1-metho'l.}"
J\'-(p.c:hio;c.bentoyl)-pyruvylac:cta.."liade. This {10 g) and .;o rr.l 
anh)"d. HF w:as hated 2 hr at 50-5• to p'l.·e -4-acetyl-G-methoxy
N-(p.chlo.-obenz:oyl)arbostyryl, 10 !t of which i.n SO ml EtOH 
...-as hydroirenatcd o,,-u 2 g 10% Pd/C to s;i'-e tlle 3,4-dihydro 
deriv. This (10 g) in 150 rul MeOn •·as added, i" g Xa~o •• and 
150 ml H:O was refluxed 1 hr to i;i~ 3-l:?-(Xhlorobcaizoyl· 
amir.o~metho~yl.JleYulinic: acid. m. 173-5• (MeaCQ). 

NoO~.a>.H I» 

ax:.J,fp., 

This (0.01 mole} in 35 ml Me,CO coats. a catalytic amt. HCl was 
refluxed 6 hr to give I, m. 159-m• (BuOH). Gerbal Sipma 

5525Sd 1-(p-Chlon>bemoyl} -2-methyl-3-iDdolylaceti~ aci:i 
derivatives. Chemerda, John M.; SleUinger, }.{eyer (Merck 
and Co .• Inc.) Fr. 1,555,404 (Cl. C Oi.k}. 24 Jau 1969. Ca?J.. 
Appl 09 Mar 1967; 9 p;>. The prepo. of the title compels.. (1) 
is described: exptl. details are given bat no J:L.p.•s. To :n ~ 
abs. J.:cOH contg. lg po.,d. NH.Cl was added 0.1 equiY. 2,5-
0.N(McO)C.HiCHsAc (ll) and 35 g (MeO),CH and the mixt. 
heated 1 hr at 55• to ci•e 2,5-XRc.HiCHiC)le(OMe), (m) (R 
- McO, X - NO,)(IV). Similarly pttpd. was m (R - Meu....-. 
X - NO,). Hydrogeiiation of 0.1 equiv. IV in JOO ml dioxane 
over 200 mr 53 Pd-C pve ill (R - McO, X - NH,) (V). m 
(R - M1:2N, X - 11."H,) was similarly prepd. Treatment of 0.1 
sno1e V in 100 ml dioxane and 100 ml ~N with 0.1 mole fl
Clc.H.COCI, heating 0..S hr al so•. and stirriag ( hr at 25, gave 
m (R - MeO, x - NHCOc.H.Cl-.t>} (VI). The m (R -
:M~N) analog was similarly prcpd. To a sola. of 0.1 mole VI 
in JUO ml 503 aq. MeOH at o• was added ~ ml coned. HCI and 
the mixt. kept 3 hr at o•. to give 4,2-R(AcCH,}Ccl{,~"HCO
CJi,Cl-f> (VII) (R - MeO} (VIII). Vll (R - Me:~i) was 
similarly prepd. Conversioo of VIII to the pyrrolidine enamine 

.:.Ou:~ ODii) 

!'HOOC.lf.G, 

IX CR - MeO) (X) ~as carried out by rdlasinit equimolu amb. 
VIll and pyrrolidine in c.Ha with removal of HsO. To a. soln. 
of 0.1 mole X i:l 100 ml HC01\'M'es was added, ovu O..S hr and :at 
10-s•. 0.1 mole ClCH:C01Na, and the milrt. heated 0.5 hr at 
100-10•. to give I (R - :MeO) (XI). l (R - Mt:2..'1t) (Xll) w:is 
similarly pttpd. A ciixt. of 0.1 mole X and. 0.1 mole ClCH.CO.
Me in 300 ml c.H. was reffuxcd 2 hr to 1ive XIII. whic.'l o:a he:at
ing in 503 aq. MeOH with l. l eq11iYs.KOH2hrat50• gave X!. 
Xll was similarly obtained. P • .Ma.-ualis 

ft;;\·e-~'\iVe re.1·.tir1"" • ·.:'.•i. 
JICi. 

'. 1 -lclr:ihydrofo~-i:- "· ' 
,. •' .. 

r 



j;Q~.· iRA/85/01 

A6.41. 

A5 ..:12. 

A5.43. 

-13-

SSZSlll !n~.:ill!'..J·:itetic acids and iatermedi::itoes fra:n l!eriYi
tives of ~l ie·llilioic acid. Cheonercfa .• John M.; s:.:t>:in~eT. 
Meyer (.M~-cic a:id Co .• Inc:.) F:. 1.sss • .;oz (Cl. C 07c!c}. :?-' 
J;m 1969. Can. Appl. 09 Mar 1!167; 7 pp. Title cnmpd3.. (1) 
were p~epd. Thus •. 0.3 mole m-metho'.'typ!tenybcctone ·~ 
slowly ac!ded to 35 ml H~Oi and 74 ml H::SO. :it 15-20•. :i:id t:e 
r.:ixt. stirred 2 hr at 20• to give 2-nitro-5-raethoxyphec}·b.oc
tone. This (O.l equiv.). 300 rot benune. and 0.!? equiv. py-r
rolidine was reftuxed S hr to give 1-(2-nitro-S-metho:typhenyl}-~
pymilidinyl:iro::ieae. This (O.l equiv.). 100 mt dioxane. :=d 
O.l equiv. ClCH2CO.Et was reftuxed 10 hr. 10 &11 'water added. 

!l.~,co,H 
~.r)I.. Cl) 

Cool.a.,. 
aad the mixt. refluxed 3 hr to give 'Me 3-{2-nitro-i>-rnet:hoxy-o 
phrnyl)levulinate. A 53 a:nmoniac:al soln. contg. 0.1 ~ui:"'..: 
of this was added to a b<>iling sola. contg. o.-; equiv. FeSO. ua ::~ 
:;>arts 'Yater, coned. NH.O!:l added dropwise until the soln. ~ 
alk., :ind the mixt. stirred 1 hr to give 3-(:?-amino.5-metho:r:y
phenyl)levuliaic acid. This (O.l raole). SO ml f>'ridin~ and 0.1 
Dtole ,t>-Clc.H.COCl w:u stirred 3 hr at 10-15 to give 3-(:?-l?; 
chlorobeazamido ~methoxyphenylfleYUlinic acid (ll). m. 113-.i> 
(the -.'>-climet!tvla:niaooheavl 3.aalOI( m. l'i6-i•}. n was a:.. ...... 
prq>d. from 3-(2-CP<hlorobenzamido )-5.methozypheayl)+hy
droxY'"alcric acid. n (0.1 equiv.). 31. acetone. and 2 ml 103 
HCl was rdlu:aed 6 hr under N to give I (R • ltleO). pi-153-5•. 
Abo prepd. was I (R - M~N}. m: l'iG-7•. • . 

Guard J. Toussaint 

55252a ·xndolw-acetic acids from a-derintiYes of diaiko::i:v
.aleric aci'1. Chemerda. John M.; SktzinJc:r, Meyer ().I~..k 
and Co .• Inc:.) Fr. l,SSS,401 (Cl. C 07cfc}, 24 Jan 1909. Ca::I. 
Appl. 09 Mar 1967; 5 pp. The title compds. {I) were-prep<J. 
Thus. to Zi.6 g MeOH contg. 1 g NH4Cl were added 0.1 mole :J
(2-nitro->methoxyphmyl)levulinic: acid and 35 g HC(O).le.'s. 
the mixt. was reftuxed 1 hr. distd •• 100 ml 503 aq. MeOH coa~. 
6 r KOH added. and the mixt. hi:ated 2 hr to give ~:?-nit~ 
r:iethoxyphenyl)levulinic acid di-Me acctal. This (0.1 mole} 
in 100 ml MeOH was hydrosenated ov.:r 53 Pd/C (0.3 mo!e 
absorbed) to give JJ-(2-aminl>(MRethol'.}"Phmyl)levulinic acid 
di·Me acetal. This (0.1 mole). 100 ml i,:yridine. and 0.1 mole 
,t>-Clc.H.COCl was kept 2 hr at 25• and h-~ed 1 hr at 50• to 

a~CH,cOsK. 
~_rllfe CO 

CocJt.o., 
iive P-(2-(p-chlorobenzamido).5-methoxyphcnyl)leYalinic acid 
di·Meacetal. This (0.1 mole) in 51) ml dioxanecont~. 0.2 equiv. 
H.O and 0.05 equiv. HCI W3S heated 1 hr at 65-io• to gi'll'e I \.°3. 
- MeO). m. 159°. Simib.-ty prepd. ·was I (R. - Mo:'>~}. c. 
176-7•. Gerard J. ToU>5:ai;ic: 

SS:?SOy 3-I.adolea.-:etic adds. Chemerda, John M.; ~=~
zi:i~er, Meyer (Mercie :icd C;i .• Inc.) Fr. l.5SS.37J (C:. C 
Oi.!c}. 2-' Jan 106~. Ca:i.' .\p:il. 08 ).far J98i; S :>>-- 7::.!c 
ce1:npds. were prepd. Thcs, O.L mole 5.2-MeO(O:X}C.F..~=~ :
C:HCO,Et was reacted at 7:)'• wi~:1 0.1 mole Et-~O: i::. .;!io=c 

~1-0~ar.00:w 
R' Hit'Cl!,CO,£< l=l ~s.)->f• <~ 

~ Co~H.Q.p 
contr. 2 ml 403 PhCH,)..:-1~0:-{ to give I (RL • NO:. :~· ~ 
:<.feO. R 1 

- CHMe~O,). wn.c:" •~ith ~faflH in EtOH "'' ..!rt>~ 
wi.c ad.!n. to 2:'> H,SO, t,:\~.: • ::.1 - NO,. R• - MciJ. :·:• -
A.:). Tiie !'a S:\lt ,,; ::.;; •11.1 ='••JIC in JOO ml n,C)', ... ,. ' ... ~ 
rnuic ~aBH1 kC';>t ·~hr:.~ '\.-:i"·~:ic tcmp.gav.,. l (Rl - l'\·"::,. ::• "' 
:-~co. R' • CH:\fcOH). ,.,:::-:II was hydrogenated to .( (:<.• .... 
!\H,, R' - MeO, R' ·• C~!:'.1~0HJ, 0.1 mole of which W!:!'i 1).t 
1:1ole P·CIC,H,CO:H in C,;!. r~:=:.:.~~d 2 hr gave I (R' •• ;"·..:1-
c,H.COSH, R' • ~.(el), R' .. CH~f.,OH). This wi:.1 ·:•.! 
cqui'll'. ~-!f!SO:CI in ~YJ ;.:[ ;i;ri,:'~- kept J hr at o• g:l:c 1 I~· -
;>-CIC,H,CO:>;H, :?.• .. :.:,.r1. :·• .~ CHMeO,S~.t-:1. ,...;. .: , .. ~ •• 
rd?u~d with 5 m! F,C'C'J·: I ::: : .• , r:il di l~;anf! Ct> •ti•·- tr. 

i. .. :ltir·.· ... ··: · .. ! 
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J2S6Jl< l -Aro1l-:?-melliyl-S-al<o:qi.ado~& -3-a::etic adds. 
P:i'..:t:la, Rys:3rd; Wojcieho,~;:.:i, J:ioi; Po~!::al;:~. H:ili.:i:i.; 
Pi::!tr.~. Lidia; Pt3.>o:)-:iski, Le;,i..k; ?n:ep:i.lif:owslci, Ad1c; 
L~vi.oiwko, Roroaa (Lo..lz'..:ie Z1kfady Fan::l1c::utycz:c.e "?o<
fa") Ger'., 0.!'en. l,Sl6,993 (Cl. C Oi'tf), 16 Oct l!iii9. Pol. 
A~.' ~7 n-:: 1967-:?-" May 1965; 25 pp. Derivs. of I ,.,en: 
pr :pd. by acybtioo of a p-.substituted pheoy\·2-formylhydnzine 
~.1fo an acid chloride or :.&nbydride followed by condm>ation 
with le'nllinic acid (Il) and simult:loeous cycliu.tion in the 
pn:;.aicc of an iaorg. acid. Derivs. of l po~ aatiin..'bmmatocy. 
antip~t.:C, and aaalgetic: activity. Thus, 11.9 g fM:hlorobmzoyl 

Jr~ 
~Au. .CQ 

Coll' 
chloride '"as added to 35 g l-(p-methoxyi:':leoyl)-2..fonnylhy
drazine in 160 ml abs. C.H •• the mat. was boiled 2 hr, cooled, 
a!ld filtered to give 47.6 g l-(p.chlorobenzoyl)-1-{~ethoxy
phenyl)-:?-iormylbydr:uiae (ID), m. 10-.?-8'". HCI (10.6 g) 
WU bubbled throug?l a mat. of.;; .6 gm and 160 tt ll, the mixt.. 
was ~-armed 3 hr at 60-'io•, p<>uM into 200 ml H:O. :and liltend 
to give -18.6 g I (R1 - Me, P.1 - p.chlorophmyl), m. 153-5• 
(Et:O-~troleum ether). The following I were similarly p~pd. 
(R', R1, and m.p. given): Ph, Me, 111-2• \:MeOH); t>-chJoro
phenyl, Me. 15+-5° (aq. EtOH}; 4-pyridyl, Me, 164-5° (Me:
CO}; 2-furyl, l!e, l-l0-2° (aq. ?>te:CO}; 3-pyridyt, :Me, 188-9° 
(aq. :M:~CO); 2-thicnyl. :Me, ln-J• (aq. ~le,CO); 2-quinolyl. 
Me, 198-200•; 2-pyridyl, PhCH .. 202.;• (MeOH-Me:CO); 
1>-Chlorophenyl, PhCH~. 18:?-3° (703 EtOH). • FDPG 

3371u S-Substituted-1-(p- chlorobeamyl)-2. melhyliadole-.3-
acetic acids. Chemercb, John M.; Sletzioger, Meyer (Merck 
and Co., Inc.) Fr. 1,53-1,198 (Cl. C Oi'cf), !!6 Jul 1908, Can. 
Appl. 20 Aus 1966; 5 pp. The title c:ompds. I (R - Me} :u:e 
prepd. from the c:ornspondiag 2-formyl derivs. I (R - CHO) 
by tnatinent of the hydra.zones with krl-BuOK (II) in l\.le-,50. 
Tre:itment of a S1>ln. of 3.7:? g I (R .,. CHO, R 1 - :MeO) (III) in 
100 ml. EtOH \with 0.6-l g ::'.\!Ho g:ive the hydrnz.ine salt (IV) of 
the correspondin~ hydra.zone. To a rapidly stirred soln. of 2.:?t 
g ll in 25 rrl Me;:SO, 4.1!> g IV was :i<lded in srn:ill portions o~·er 
8 hr, the mixt. dild. with 200 ml H:O and extd. with CH,C!:. 

(Vl) 

P.•~,K 

U~J.-a (I) 
COC'.,H,Cl-p 

J.!.O~CH,co,-Q 
"-"~Aa1.o-Q 

(VD) 

aad the aq. phase acidi!ed to ;rive crude I (R - Me, R 1 - 'MeO) 
(llrl-BuOH). I (R. • Me, R 1 - .MesN) was similarly prepd. 
To 100 ml Me:SO at 100• was c::arefully added 10 g JS'aHCO:a 
follo,Y_ed by 5.28 g l (R .- ~MeC:-U~iCH,, R1 - M'eO} lV). 
the m1xt. he:ited under N at 100, ., min. cool4!1'l, and treated with 
H.0, :ind the aq. phase, after utn. with CH,Cl:, ac:idi&ecl to itive 
m. Condensation of the 6-hydrn~lo:vulini.: acid deriv. ('II) 
with ;P·MeOC1H1NH~"H, in rei!u:ci;ig C.H,, filtr:ition, and evnpn. 
o! the :i!trate to a;ive VII, ac:yb:ion with p-ClC.H.COCl in 'M~ 
NCHO m th'= presence of XaH, :i.::cl r-c:ioval n( the protecfoii; 
groups.~avel (~ - CH~OH, P.,t..,. :.[c0}, ·,yhich, with p-.MeC,H.-
SO,CI in C.f£;~ .cave V. P. Ma. ·:ilis 

,. 
1H23Sr a-Substitu!ed l·''.l·thloM~enzoyl)-2-methyl-S-.:r.e-

t:1.:.xy-3-i11dolylacetic atids. <..:;! ,;-::e:d;i, John M.; 51.etzir.;:-:r 
Meyer (Merck and Co., fo-:.} t;.s. 3.467,669 (Cl. 2ccr.'J25.l2; 
C 11;,; ), lG Sep l!lft(}, Ap;>I. :: ; Jul i'1?7; 3 JI:'· J>-:Metho~y
:P~"'~;·lhydr:i7.ine-HC1 (10 9. \. : ,J g. '.'!-(3-buta"-3-onyl)m:i!;.-i:c: 
ac:ii:t cli·lerl-butylester, and 10') ::':':!. ler:-%0H wasreRuxed 5 •·~"· 
t" r,:•:e di-terl-butyl :?-mer:1r!-~-::·~~h,,•:;·indol-3-ylm:ilo:11te 1.1 ). 

I (.;.o '('.)in 100 ml. HCO::\M~, ·;•:is :i~~~d to 111lur.ry o! 103 :x
ccs> N''l hydride in HCO:\).fo,, ~:irr~·: '.\t 0-5• until H .evol·.mo:i 
ecas~·I, then 103 molar excC''I .P·c:l':t,,:?benzoyl chloride ad\!ed 

r 
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:<l:>wly. the miitt. ~t•rr.-d I hr., :in•t qu..,nchc1! with 11:0 to i:"·c 
d1-tcrt- tmt)·l 1-(p-chlt•r<>btnz'>yl )-:!-mct!1 yl-5-1;:c;.ho")"im!ol.:i-yl
m:ilou:i.tc {II). Dr in Et:O ('••,;;, c:a;ce~s) w:i.s ;ddcd to 5 J:. 11 i:i 
Et:O :i.nd thi: soh1. washed with H,O to ;i•·c di-lt>rt-butyl l-(p
ch:orol.Jcnzoyl )-2-mcthyl-5-m.etho:~)·indol-3-yl -a - bro:nouu!on:i.te 
(Ill). Ill (:! g.}, 100 ml. toluene. and :?00 ms:. f'-toluenesulfonic 
acid was rdlui.;cd until isobutylcne t:volution ccascc! to i;i\-C: l-(P.. 
chlorobcnzoyl}-2-mclhyl-5-mcthoxyimfol-3-yl bro:nt•atttic acid 
(IV). l'd-C ('.!00 mg. 5%) was added to 1 i:- IV in HO.:\c. 
and hydrogenated l:> give l-(p..chlorobcnzoyl}-2-methyl-5-meth
oxy-3-imlolylacctic acid. Prcpd. similarly wn-c: terl-butyl
l-(p-chloro~nzoyl)-:?·111ethyl-S-methoxyindol-3-yloibromoacctic 
ac!d; l-(p.chlorobcnzoyl)-2-methyl-:i-methoxy~'l-ind'>lylac:ctic 
acid; l-(p.chlcro~nzoyl)-2-moethyl-5-methoxyimtol-3-yl-cr-tos-
ylox1•acctic acid; and 1-(P· ::hlorohenzoyl )-:?-ntethyl-5-methoxy-
3-indolylacctic acid. Aletha Kowitz 

1242.12n 2-Methyl-S-nitro-3-indoleacetic acids. Carer. Dan
iel J.; Cal, George; Sletzinitcr, Meyer; kcinhold, Donald 
1-·. (Mercie and Co., Inc.) Fr. 1,544,381 (Cl. C Old}, :n Oct 
1968, US Appl. 14 Kov 1966; 5 pp. The title c.:impds. \I) are 
inu.rmedi:ites i11 the manuf. of N-acylated derivs. havi1?!: :tllli-

O~CHR'CO.H 
R~~J....M• (I) 

H 

infi:a111111:atory act1v1ty. They arf' pr.-r<I. by n·actinJ.: 4-nitri:>
phenylhydr:azine (ll)(:uul dcrivs.) \Yith l•·vulinic acirl (III) (aml '.!· 
:i.lkyl derivs.) in the prt'5encc of coned. HCI in ::r. scale<l tfa,.i.. 
Thus, l.3li tnfJICS II :tllll 1.5 moles III \Vere added tn 1.2 I. !!Cl 
and the mi.,t. kc11t Ill h~. ::r.t XO' in a sealed sr~tcm to i:i.,,c 
::?9.S'io I (R1 = R' "' H ). \Yhich with dicyclohexyk:irbodiimillc 
wall c.mvcrtcd to th.- anhydri•.lc. Thi:; in lert-lluOH witt. "ZnCI, 
was refluxed to give tl.e lert-Du eir.te-r, w:1ich (0.04 1n11le) in 150 ml 
Me,XCHO and O.OS mole 51 'k :-;an (in mineral oil) in 150 ml • 
.Mc,~CHO was stirred 1 hr. at 0° andO.OS mole p-CIC.11,COCl in 
50 ml. Me1NCHO was added O\"Cr 0.5 hr. The mi:i:t. was stirre-d 
0.5 hr. at 0° and Jct>pt I:! Jars. to giv• the 1-(p-chlorobcnzoyl} 
dcr;v ., with 107,, Pd-C in tut-BuOH tc. the 5-amin11 :malo;::. The 
ester was heated with cl:i.y chip~ to i:;ive the frt'c aci•I. Also 
prc11•I. was ( 1-(p-th iometh yl )-2-mcth)·l-5-climethy::unino-.1-in-
d1Jl yll acdic acid. M. l'rotiva 

91J02e l·Benzoyl-2-methylindole-J-acetic acid d~rivatives. 
Chemcrd«, John M.; Slcl.7.in;:cr, Mcyrr (Merck :.11\l Cu •• Inc.) 
Fr. 1,531,1811 (Cl. C OiJ), :W Jul l!J6S, Can . .'\111•!. :?5 ,\ug lOGG; 
3 l'I'· To a suspension in HCO?'M.,, <>f 5-methm;y-'.!-1m:thyl·J· 
(:?-nitrC>ethyl)indole !prepd. from p-Mc:OC.H,XHNll,.llCl and 
Ac(CH,).NO.J and J.1 ci1uivs. NaH, was added sto,.,ly :it 0-5• 
1.05 c:quivs. p-CIC.H,COCI, the mixt. stirred 2 hrs. a.l 0-5•, 
100 ml. 5'/,. AcOH :i.Jded :i.nd the rniitt. cxtd. with CHCI, to ~ive 
1-p-chlore>benzoyl - :;. nu:thuxy • 2-methyl -:J - (:! -11itrncthyl)iml11le 
(I). I w:is $tim .. ·d 2-1 hrs. in coned. HC! at 11-10• tu l(iv.: 1-(p
ch loro Len 7.0 y I )-r>-mcthox y-'.?-rncth yti mlulc~'3-acctic nci• I. 

· James E. Si1n;ins 

9129Sh 1- (p-Chlor(lben:oyl) - 2 - methyl - 3 • indolecarbonyl 
h:t!:des and derivatives. Chcmcrrb .. Jol:<1 M.; Slctzinl{cr, 
;\kvrr (i\l.:rck :inti Cn., Inc.) U.S. J,157,'.!75 (Cl. :.!lifJ-:l:!if.13; 
COT,!).:!"! Jal )!)fi!l, ;\pp!. :!Ii Jul l'.lii7; ;~pp. The tirlc halides 
(l) an1l the c1,rrcspo11,ling III arc: ll>d11: in pr~p-(. the known lI. 
Th'.l;. '.!Ii i:. :!-mcthyl.J-carb.ny·'1·r::~t!~o.-;!•1dolc, 2;j() ml. 
r:1-::~'1:.-i 0 :1.- di!,.ridc:, 40 ;:. liq. i;<1bat:;!.-r11: ·1:1,; : : ti. co::cd. II:.<iO, 
:tr·: d:;:r.;••d i"to a i;la>:> :1.11tuda•1.-: :t·: ! :-l!:t'···" in hr~. t.., i;i•·e 

n~~t· 
~i'i)- .• t. 

coc.11,c.1,, 

::. !'.; ... p)Xt 
, "· : ~I ... CH _('1 I ~ i ,l 
(':', 1'.' .. r'JCtt·,:1 

'r"'.' ::.: :!-n:··thyl·!"1-llU:l!1osy·:i-i:;.i:1:r·' .;i111\•.1 .··~ '1\"}. 1·,, .i. 

'· .. ··. ,,f :•,; 1~. X:1li in :JI) 1id .. 1·1:. 1. ~.: . ..:·.1'.llO (f):l.IF) :. 
. ., IV in p~q rut. n:IP: .. · 1' ..... : .... :..; uv,·: =~., rn. 

::.. :" ·.: t·l'ICJl,C:Ol'I dr .. p.-: , ...... .-r ·;'I ·· :1. :it o>, Id ·.!.,;rtl 
I .. .-r.,~ .. ··~ llfJ, awl the pr1ui~:<.r ;,~ : '.·:•·r,·· ':"e;,alt'<I \\';th I ;:. 
/..;.;.,·.i!.:-;::Jl )i,.;H1·<1 to \J,j" l!f'1:··~ ~ :! ltr'. •. to i:ivr' l (X • 
l;: i. '' .. i·i~O) (fa). Tn :i .;•;•I'<'',;,,., ,,r :; ,'.. (la) in ::11 1:il. 
~:: .. :. ll;, • ., IS nrhJctl :.!.i"1 1:. fr~,•::/ 1!.,r,l. nnly( Ciif.1rillc. f.:t 
·.•. ;, !:r .-111 cool~,f tt1 --10~ ,., :.:-.·:· 1 1.X Cl, I< •• :'-ltO) 
' . p, .;·,.~)in :.'n 1111. ..rh~·r i·. ;· ·.'., .. ; ,! .. ,.;, ..... : .. (. tn:!.8 ~~-CH.:':! 

,·;! r ·• •:r, lt:t ~r.uul I'.! hr".":·· · 1•·i .- ~~:;tVf"'tl, the rt""t•lat! 
. ·: ;·1 1111. ;,1)',; :.tr' • r · •B1 :1ni! ' · · ·! 

.. ·! r,·/~11,··1! I l:r ·"· !'. •:1!t"1! ~·· ~. 
:'-,.f,•(J), Sir:;·:·: .. ~" , •,,. ..{a ;\ir:"•J· 

H. II. l.:::i'' 
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SI 174:i S-Methoxy-:i.ucl S-dime:hylamino-l-(4-d1lo::-obea:z:oyl}-
2-methyl-J-incloleacetic aci:' Chcmerd:i, J<>:m !\.t .; Sh:1zini;er, 
Meyer (Merel• and Co .• Ir-- ) •·r. 1,534,327 (Cl. C 071!). 2o Jul 
19G'I, C:in. Appl. 23 .'\ur.- Gt>; 6 pp. The title com;:ids. (I :ind 
II) (U.S. 3,161,GM. CA --= 2957b) arc prepd. Thus, 15.3.J g. 
POCl1 is :i.ddcd drcp,Yi:>c to3ii.5 g. HCOXMei (DMF) at -5 to 
o•. S.05 g. 5-methox;-2-mc~hylindole are added portionwisc at 
20-!!5•. the mixt. kept I hr. at ambient t~mp •• 20 g. anh)'d. 
CaCO, added, the mixt. ho:atcd to 60° in 1 hr., cooled to 10•. 
addc:d to 100 ml. 30% aq. NaO:\c so!n .• the ruixt. dild. with H:O 
to 500 anl., .!O g. i'l!aOH added, refluxed :l hrs., c0<.·IL"tl to 10•, and 
the product filtered ofi to give 3-formyl-~methoxy-2-methylin
dolc (III). III (18.92 g.} in~ ml. D.MF is added to a vii;orously 
stirred suspension at 10• or 4 .S g. NaH (as a 503 emulsion in oil) 
in 25 ml. anh)•d DMF. the mixt. kept 1 hr-. 18 g. 4-CIC.H,COCI 
(IV) addt."tl drop .. ise :i.t 0-10•. the n.!i.:t. kept '1 hrs. at :::0-25•. 
added to 300 ml. i.:e water :met IO ml. HOAc, aud the solid filtered 
off, washed, and clried in vacuo ta give 1-('1-chlorobenzoyl)-:!. 
formyl-5-metboxy-2-m< thylindole (V). A soln. of. 2.5 g. di
methylborane in 20 mJ. HOAc is added drop\Yise to a soln. or 10 
g. Vin 25 ml. 110:\e, the mixt. refluxcd 10 min., allowed to cool, 
6 ml. cold H:O ~ddc:d, and the: solid filterC'd off, \Yasbed (H,O). 
and dried in vacuo to i:ive l-(-l-chll)r(>ln:nzoyl)-5-methoxy-2-
mc:thylim!olc-.l-mcthanol (VI); the 5-clinu:th}·lamino analogs or 
III, V, :uad VI :;.re pn:pd. similady. TiCI, (0.J g.) and 2 ml. AI 
PrM;:Dr in Et,O is added to a soln. of 3.3 g. Vin 50 ml. Et:O, the 
mixt. rcfluxc.·d 5 hr.;. to give a soln. or l-(.t-chlortJbenz:oyl)-5-
mcll1ox>·-Z-mcthylindolr.-1-mct!tylm:i.i:m:sium br<•micle (VIIJ, the 
latter cook-d to -10°, -10 t;. fint"lr-di\"idcd solid CO, :idJcd, the 
mii.:t. all.,\Ycd to warm to :1111hic:ll t.·rnlJ., added to 100 .nl. ict·rl 
11:0 conts. 10 ml. 110:\c, the or~. p!ia;o:- ;cpd., the :iq. p!a:i~e 
citt<I. with Cll,CI:. the cumhin"d org. phases w:i.,he<I (H10), •lr:cd 
(M,.;SO,}, conctl. to <lrync,; .. , anti lhc cru<lc I rccrystcl. from Mc:
COll. The 5-dimethyl:unino analor: or VU i:> similarly obtai:ied 
and con•·ertcrl to II. /I. soln. <>f l'i.5 g. 2,:l-rlimt'lhyl-!">-rni,th· 
oxyin<lo!" in 75 ml. :rnhpl. l>:I.~ F i~ :11hlcd to a suspcnsi•m o! :!.6 
It· NaH in 15 ml. anl:ytl. U;\IF :i.t 10° uncfcr X, and after the 
theoretical :i.mt. H (2:!00 ml.) has evolved, the mii.;t. is cooled to 
0°, 15.5 :. IV ad.led clropwisc (stirring) al 0-10° (c:i.;tcmal cool· 
ing), and th.:: mixt. kept 2 hrs. at 0-10° to give 1-(4-chlorobenz· 
oyl)-2,:J-dimcthyl-5-ml."thoi.:yindolc (VII.T). A soln. of 3.14 g. 
VJII in 30 ml. (CH:OMc:}: cont.K. 2 g. l'hSMc: is eoolc:'l too•, J.? 
g. K :ulded 1.: ~111:ill portirms umh:r N, tile mixt. kept 31} min., 
:ind the: l'hSK filtcrccl o!J to give .;i. filtrate cout!!:. 1-(-1-ch!oro
bcnzoyl )·5-mcth1Jxy·2·mt>li1yl-3-( ;1otas~io:r.1:thyl )in dole (IX); 1he 
latter i" coo!c:d to -70°. '.i K· findy di .. idcd s->lid CO, ;ulch:cl, the 
mixt. addc:d to 51) ml. fa,O c:or:t~. 5 ml. HOAc, rurd the I rc:
c:ov<'.rcd. The: r,..clim<'thylami110 :&nalogs of VJU aacl IX arc: 
$imilarly obtainc:•l aml c:onv.-rh:iJ lo II. A soln. or 11.:11:. VIII in 
.r.o ml. anhy11. J~hO is co•,1.-rl h> o• u111kr :\r, ar;d :Jf) ml. M l'hl.i 
in Et:O .idch:tl drup...-isc onr ~'O min. ti) ;:iv~ a sol:1. or IX 
3-lill1iom<'lhyl ;uaa!ooi: which i~ ruc:tccl with CO: :&S for IX, lo ,:i\"C 
I· II is also pr~pd. aualui;ously, and J>h:-.=a or 1.1:.:Li ma:; be: suh
stilulccl for Ph Li. SOHr, (l:?.8 ~-) is act.led o"rr '..!O min. to:. 
stirr<'d mixt. ur :l.Ii .;. VI, :J ;:. 1lry C:iCO,, a,1.i :10 1111. :111hyd. 
bcnz..:nc, and th<· :r::"'· h<"att·d ;~1) 1uin. :l.t .;u~ [.1 ·~i\:c ;~.hrruno .. 
methyl-I-(-! -c!ilr>rf)l"·'"' wyl )-fJ-11u·tiaoxy-'.!·11w1h::::,.•!ok !X ). J.') 
n;I • • ~I Bu Li ia :.::,1 l ;~ atl.lc1l 1lro11wisc o·;,·r :, i::.11. ln a ~'.irr,·cl 
soln. of J.2 ,.:. X.i:i ·;;·, "'!: tet.rahy1lrnfumn. \'i'H.'). :it.-.~~J~, a•·. 
the suln. r1•:i··:,·01 .1. ;,;; .X wcth CO:. lo ;;1-.·i: T; • .. :c .r•:1111 thyl
asnino aTla~'>·; n~ xi·; 1:.1ai1u-cl ;lfHI U'.\f'fl ~:::;;:.~:->.·. !,, ~:i-.1"'. II. I\ 
soln. or J.'.):! :. Xi-:,,, 1111. m1hy.I. Tlii' :~ ... :·:·rt .... ,~ !.i min. 
un,?.:r i\: tr> ~L.J ::. ~.1•.: :n !H) 111L :iuhytl. E:.~ J ~., ::~vr: v:r, whir.h 
is re;ictcc! '' 1;.!~ c~ · .. L·> t;i\·r: I .i~ b"'C"'r,:; ::i·.: .":- 11 i:::1 ·~:yl:uniuo 
anatoi of<;[; r::'1.;· L·· :•n·pcl. and rc:actcr! .mal.1·.;-,·~~:;· !•>give IL 
No phys. ro" :«. ,,; ·.!:I' cwmplilirrl Cf)mp•ls. "~·: :··v<::!. 
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8ll'Tlz 1-(4-Cblorobenzoyl)-S-metho:z:y-2-methyl-3-indole
acetic acid. Chemerd:i, John M.; Sletzinger, Meyer (Merck 
and Co., Inc.) Fr. 1,534,376 (Cl. C 074), 26 Jul 1968. Can. 
Appl. 23Aug1966; 3 pp. The titlecornpd. (I) (U.S.3,161,65', 
CA 63: 2957b) is prepd. Thus, a inixt. of 10 g. 4-MeOc.H.
NHNHa.llCI, 10 g. AcCH1CH(CO,Bu··krl}:, and 1-"IO g. tut
BuOH is reRuxed 5 hrs. to give di-tcrt-butyl S--thoxy-2-
methyl-3-indolemalonate (Il); II dibe=yl ester analog is prepcl. 
similarly. A solo. of 5 g. II in 100 ml. HCONM~ (DMF) is 
added to a suspension of 103 excess NaH in DMF sola •• the 
mixt. stirred at 0-5• until evolution of H ceased, a 103 motu 
excess of 4-CIC.H,COCl added slowly, the mixt. stirftd l hr •• 
and excess N:iH deactivated with 11.0 to.itive d~tyl l-{4-
chlorobenzoyl)-6- methoxy- 2- methyl-3-indolermlaaale (W); 
III dibenzyl ester analog (Illa) is prepd. similarly. A mixt. of S 
g. III, 100 ml. toluene, and 1 g.4-MeC.H.SO,H Coe Me.SO.HJ is 
refluxed until the evolution of Me.C:CH1 ceased to gi-crude I. 
which is purified by rccrystn. from krl-BuOH; Illa may be 
tlecompd. similarly in HOAc until Illa can 110 longer be detected 
with thin layer chromatog. A solo. of 5 g. IIIa in 1001111- HO.\.c 
contg. I equiv. HCI is hydrogenolyzed (53 Pd-C) until absorp
tion of H ceases, tile catalyst is filtered off, the soln. heated at~ 
118° until evolution of COi ceases, and coned. in vacuo to 1:h·e I. 

Stanley J. Da,,.is 

81170w H:>·Chloroben-zoyl)-2-rnethyl-S- (su?>stituted) - 3 ·in
doleacetic acids. Chemc-rd3, }elm M.; Slctzini;er, Meyer 
(Merck and Co., Inc.) Fr. 1,534,328 (Cl. C 074). :!Ii Jul l!J68, 
C:m.J\ppl. :?3:\:.:;;1966; Sp1>. Tht: titlecompds.(I)arcprepd.by 
an improved pre><:l"SS from the inclole-3-carboxylic ac:ds (II. R • 
R' • H). A mixt. of 20 g. IX (R • R' - H, R" ... MtO), 251l 
ml. CH:CI., 40 II· isubutyh:nt:, and I ml. coned. H:SO. was kept 
at room-temp. in a :\calcd autocla"c 60 hn. Pouring iuto ice
watcr contg. 4 g. Na,CO, gave II (R • H, R' - CMe,, R." -

R'()::(Cll,C0,11 a-~,tl" 

t ).fe• (1) 1.,,,.)-.,.J....,,. (I) 

CoCJl,<.1-4 R 
McO) (Ill). To a suspension of 2.8 g. NaH in 30 ml. anhyd. 
Mc1NCHO wa>: rlded a soln. of 26.2 C· III in 100 ml. Mc:XCI 10, 
the mi.'lt. stirred o.5 hr. nt 0-10•, treated dropwise wi:h 19 g. 
p-CIC1H,COCI :it 0-lrr', and stirred 1 hr. Tho:: mii.;t. was '"'urcd 
mto 400 ml. II.CJ conir,. 10 g. AcOH, the pru<!uct .. x:d. \•ith 
Phl\1c, was!led, dried, coned. to 100 ml., tn::itc:<I wi:!I l g. po 
McC1H,SO:H. ~~d he:\:zd under N at 90-6' fo: '.!hrs. t'l dc:ive 
the ester. ?rn1:t>~s:~:~ gave cryst. II (lt • p-2:C,H,CO. R' • 
H, R" - McO) (t'/l. l(eeping a mixt. of 3 g. IV, '.!.5 ;t .... ">Clb 
ani:t 300 rt!. err l~t,C> ;·.t room-temp. 8 hrs. an'! .;1oi:n;.; · • -10• 
gave the acic! c:ilo:ic!''•;, I<· of which in 20 ml. I:.t,i) •.,.:, •·:.:ctcoi 
with 2.8 i;. Cl!:":, i:: ~O rnl. Et:O to giv,. :i. s•1:ri. n: t;;.; diaT.O 
ketone. The r•:>-•!t•;i·~ "Jin. was evnpd., di•~"h":t! i:1 : .. 1·:1!.50% 
aq. McOH, t;~.1: ··! w1::1 0.5 g. PhCOv\g anr.11 r:;!. E: •. : .. u1<! rc
flu•c•l l hr. :\··.,t.::~;i::<rn of the .filtered S<Jl:t. wir.1 '.! :·<. :\.:(Hf 
i;avc 1 (R • :.-.·OJ. ~»a !limilar proc~ss \'1.~s ::o;';.•o. • {R • 
M•·::"\) fr<>::. r; :.'. · ''·'~JI, It"• :.:c,;';\. I' .•.:.::iii·: 
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SI 168b 1-(p-Chlurobem:oyl}-3-indoleacetic acid derivatives • 
Chc:urrda, John M.; Slctzingcr, Meyer (Merck and Co., luc.) 
Fr. 1,534,326 (Cl. C Olcl), 26 Jul 19G8, C:in. Appl. 23 Aug 1966; 
10 pp. I {ll - Mc:O or Me:N. R' - Mc) arc prcpd. by rcdn. 
of dcrivs. I (R = l\tcO or Mc::N, R - fonnyl or a protected 
funny I, or a substituted l\fo). Heating :o 1uixt. of 5.28 g. l (R -
McO, R' = CH:OS(l,Col-1,Mc-:>) (Il). 70 ml. Mc..SO, and 10 g. 
!l:aHCO, 5 1uin. at 100°, cooling, pouring into 500 ml. H.O, 
cxtg. with 2 X 100 rnL CHCJ,, and acidification gave I (R -

.l'r""r--TOl.CO.;H RY)---Tc;:COJ{ 
V.,..J-ll' (I) .Y..J:-"i J tX) 

COC.H.Cl-C 4.QCJl,OC X 

MrO, R' - CHO) (ill). I (R - MeiN, R' - CHO) (CV) was 
similarly prcpd. Stirring a 1nixt. of 0.1 mole II and 0.1 mole 
LiCI in 100 ml. M~CO 48 hrs. at 25• rave I (R - MeO, R' -
CH,Cl) (V). I (R - Mc:~. R' - CH:Cl) (VI) '"as similarly 
prepd. Treatment o( 0.1 mole II in 200 ml. MeOH willl 0.2 
mole NaSMc in MeOH at 25• 48 hrs. gave I (R - MeO, R' -
CH.SMc) (VII) from "·hich the sulfonc I (R - MeO, R' - CH.
SO.Mc) was prcpd. by oxidn. By similar methods were prepcl. 
I (R - Mc1N, R' • CHtSMc and R' - C'l.SO:Me), I (R -
MeO, R' - CH:NMc,) (Vlll) and I (R = Mc,N, R' - CHr 
1'Mc:l (IX). To a stirr~ mixt. or 10 ml. HSCH:CH.SH. 1.25 
g. ZnCI:. and 1 g. ~a.SO, at 5• was added 3.72 g. III and the 
mixt. stirred for 24 hrs. at a• and at ro;m-tcmp. 4 hrs. to give 
X(X ~ S, R • MeO) (XI) crystd. from lcrt·BuOH." X (X - S, 
R = Mc:='i) w•,. 5imilarly prcp-J. and crystJ. from aq. EtOH. X 
(X = 0, R ~ MeO)(cry~tu. from tc:rt-BuOH) was prepd. by rcltux
ini:; a mixt. or 0.01 mole llI, 10 ml. HOCl.:CH:OH, a:1d 0.1 g. fJ-
1\feC,H,SO,H in 100 ml. C,H, with removal of the H:O formed. 
X CX = 0, R - MeO) was similarly prepd. Stirring a mixt. 
of 0.1 mole II, 0.1 mole NaOAc, and 100 ml. AcOH for IR hr5. 
at 25° gave I (R - MeO, R' - CH:OAc); I (R "" Mc:N, R' -
CH,OAc) was also prepd. Reacting S.hydroxylcvulinic acid 
(XII) in tetrahydrofuran (THF) with 2.1 equivs. dihydropyran 
anti a few drops coned. HCI gave the 0-(tetrahydropyranyl)cther 
lctnhydmpyranyl e~tcr {XIII) of XII purified by distn. Rc
fluxin!; XIII with l equiv. p-McOCJI.NHNH,.1-ICI in dry CJ-11 
for 5 hrs., filtcrin~. ancl evapg. r,ave pyranyl S.methoxy-2-
pyranyloxymethyl-3·indolcacclatc which was converted to the 
N-(f>-chlorobenzoyl) der•v ., and deesterified by stirrin~ at roo111-
tc111p. with a little coned. HCI in urt-BuOl{. The JltOduct, 
I (R • MeO, R' - CH:OH) fXII[a) was converted to II by 
normal tMylatio11. I (R .. MerN. R' - CH,OH) wu prepd. by 
• ~imilar proces5. Treating a soln. of 3.72 g. III in 100 ml. 
EtOH with 3 g. amali;amated Zn and 5 ml. coned. HCI and re
fkxin;t :.!.J hrs .. g:n.e after filu.rin:. pouring into H,O, collecting 
the solid, and crystg. friJin /crt-BuOH, I (R - MeO, R' - Mc) 
(XIV) I(R - Me:N. R' =Mc) (XV)wassimilarlyprcpd. frnm 
IV. XIV •va~ also obtained bv heating a soln. or 3.72 g. III in JOO 
ml. EtOH w:•h 4 g. Raney :>:i W2 and H at 105 bar5 prl"ssurc 
ancl S0°. Hydrui;cnation of :J.!)3 g. V in 200 ml. 95',~ l~tOH 
c:ontl(". 10 ml. N ~aOH with Hand 0.5 g. Pd catalyst gave XIV. 
Similar 'Cdn. of VI ;!:We XV. V and VI were also reduce<! with 
Zn and HCI in EtOH to give XIV and XV, resp. In a further 
priKcs~. XIV was prepd. hy rt'!luxini; toi;cthcr a sni:1;t. of 4.IH '..;. 
VH, ::?O K- R:uwy "-'i. •11111 :11111 ml. CIOH for :.! hrs. The ,,:im<: 
prudur.t was anak•;;o•Jsly utn:tincd from XI. Hydroi.:cn:n.···:1 o; 
5.:!!J 1:- Vlll rncthir.tli~" :n lfll) c:I. H,O contg. 2.5 g. NalJ~.r: •vi~!& 
0.1 g. l't and H i;:wc XiV af~r.r \hr~. at room temp. am.I p:~,.;:::e. 
Catalytic rcdn. or 4.(Jl •:. hlr in 100 ml. EtOH with Ha;;•! •1;~:; 
g. l'd/C catalyst ab>;;;:.·.·~ x:•/. IX ~imilarly yi~h!eri :·'.'f. "". ·:>! 
XIJb. Rctluxi11~aiol11.of:l."rl;;.I(H. • McO,R' - Ci:_~}·;,!; 
(prcpd. from II aml ;-.;,,o:.~-· in McOH) and 1 K· 11:; •• ,•.-.::yi
nh •• ni11111.· hydric!" in l'''.l 111\. "!'HF for •l hr5., p1mrii::: i,:·, ·!.·,I. 
ic:c-w;.•1:r, an<l acidif;·i:o~: ":t!: <.!ii. HCI gave XIV. XV .n. c:::'
J;:rl>" prcpd. XIV and .V.V .,.,.,.~ .. ::lso prepcl. by trc::itm~"~ 'J ·.; :rn·'. 
Vl. r,· ... ~>., wifh :\:·.;in Tlti-'. I'. :.t .. , .. 

. 8 l 166z 1·(1>·Ch:·1~'1\.":i:·'.·1·1 :-7.;mct.hylindoleacc:;i~ :!~:·! -!•:i 1,1-

t:,·c~. Chc111crrl:i, J 01.n .. 1 ., 51di1111:<·r, J\·fl:rcr • ... · · .. :wd 
Co., Inc.) Fr. 1,5.H,liS 1Cl. C 07d). :!Ii Jul Hlfi~. C...i. :.:•;•!. :.::1 
Au;; HIOli; 4 l'I'· Th,. till·· ~-1111pds. (I) arc prcµd. t.:r '"":·1. r" 
k!'to11cs (II) with a i::;p·,.·i:i.·<l.: or hyp1111ro111i1.~. !·'.1;.' ....... 
mi~ L .,r Ii ,4 i:. ,,.;\f ••I JC .. !!'. : i I~ Jl.,.11<.:1 ;o111l 11 •..•. : •. : .. ·" :·~'. 
iJllC in 100 ml. /n/.!I"' •i J" .,,, and work-up ;;.n·c !!. '. ,.. ,·, 
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(IV). A soln. or 5 X· IV in McaNCHO contg. 103 excess NaH 
"'-u ueated with 1.05 equivs. p-ClC.1-1.COCl at o-s•. stirred at 
o-:;• for 2 hrs., and tn:atcd with 53 aq. AcOH to give 11 (R -
McO) (V). Treatment or 2 g. V in :!O ml. dioxane with a 103 
-CC!<Sovcr tbcory of NaOCl and 2 g. NaOH. stirrini: at 35• for l 
hr., addn. of 103 NaHSO. to destroy excess reagent, adjusting to 
pH 2 ...-ith HCI. and cxtg. with CHCla gave 1 (R - McO). By 
similar methods wuc prepd. 111 (R - NOs)(purified on Al.01) 
and 11 (It - NO.) (VI). A mixt. or 3.2 g. VI. 40 ml. l\.lcOH, 17.2 
ntl. AcOH, 61 ml. aq. 3€HJ3 CH.O, and 2.1 g. Raney Ni was 
shaken with H at so• and 2.'I kg./cm.• 24 hrs. to give ll (R -
Mc.N)conllt. some ale. Vil. Oxidn. of 2 g. or the forqoini: mixt. 
in 20 ml. dioxane with excess 10% aq. NaClO and 2 g. NaOH 1 
hr. at 35• .:ave I (R - Mc.N)~ P. Mamalis · 

81159z High purity l-(p-chlorobeazoyl)-S-methoxj-2-methyl
indole...J-acelic acid. Slctzinger. Meyer; Cal. Gcor,:e; Cbe
merda. John M. (Mercknnd Co .• lnc.) Fr. 1,540,72-4 (Cl. C074, 
A 6lk), 27 Sep 1968, US .'\ppl. 13 Oct 1966-U Aug 1967; 5 pp. 
The title compd. (1) is prcpd. in higher purity and yield. com· 
pared with a prior methnd in which a hydr:u::Jne intermtr!iate is 
used. I is a well lmo»·n antiinllammatory aicent. and it also 
;irevents thf' formaticn of gr:inulorua tis:;ue. Thus. a soln. of 
p..McOC,H,;:o.;Hil:HSO,~a (II) in 210 ml. watf'r anil 90 ml. krt
BuOH was treated with 29.7 ml. p-CIC.H.COCI, stirrcc! l hr. 
at 25° and I hr. at 75-$0°, and treated at 80° with 351J iul. 
to:· "' and 76.6 ml. 2.';3 1'aOH. The aq. phase was sep<l. 
anu -~td. with 150 ml. toluene at 80°. The: combined toil enc 

ltts. (-700 tnl.) were: washed with 150 ml. hot water (81r), 
concfl. t<> '.?1111 ml. :it 75• Fi{)S mm. to remove the ler!-UuOH, dild. 
to 700 ml. with loluene, heau."tl tn ~0°, trcat"d with 57 .7 ml. 
85-93 H,1'01. !.tirrc:d for 1'1 min., treated with 25.!'i ml. levu!inic 
acid, rclluxe•l for UO min. while the water of re:\Ction ••as !>c:pt.I., 
cooled to 80°. mixed with 250 ml. hot water (80°), and stirred 5 
min. The nq. layer scpd. and c:xtd. with 150 ml. hot toluene 

. (80°). The ext. was ••ashed with 100 ml. hot water. \Vork up 
give1 I, m. 157-9°. I can also be prcpd. without the use of li:rl· 
BuOH in the initial ncylation step. To demonstrate the direct 
acylation of the a-N ol n, a suln. of 11 in aq. dionne contg. 
NaOH is treated with p-CIC1H4COCI to prep. (p-MeOC.H,)f f>· 
ClC.H,CO)!':NHSO,Na, m. 200• (decompn.), which is also 
refluxed ·1ith ethanolic HCI to prep. (J>-McOC.H,)(J>-CIC1H•· 
CO):s'NH:.HCI, m. 179-80°. VNPF 

81 ISSy 1-(p-Chlorobenzoyl)-5 • methoicy- 2 -methyliDdole - 3· 
acetic neid. Chcmcrda, John M.; Slct:iinger, i:•faycr (Merck 
and Co., Inc.) Fr. 1,534,459 (Cl. C Oid), 26 Jul 1968, Can. 
Appl. 2:l Aug l!l61i; 9 pp. The title co1upd. (1) is prcpd. Th:.is, 

:t.f4'0'r""r-rm,x (I. P.•p.OCJJ.CO, :X•CO,H) 

~"').... (ll.!t-R) t Me (l!I, P.-,.OCJl,CUJ 

a mixt. of 10 g. ·l·McOC,1-1,'.':H:>:H,.HCI :ind 10 g. Ac(CH:!::
C'H:CMe, in HlO ml.1u:.Jh10H :~ :o:!luxed 6 hrs. to give H (:\. ~ 
:'.H:CMc1) (Ila); 5iinil:i.rly o!Ha·ned are II (X - CCI: .... <:., 
CH:CHCI, Cll:CC!Mc, C\OH);".:~!Mc, C;CH, C:CMe,'>~ C:~. 
~OH)MeJ. Ila {10 g.) Ii ac:,!·!<l to 1 I{· oh 51)3 NaH emu:;io"l ,,, 
!oJO ml. HCO~Me., followed hy ':!.S g. t>-CIC,H,COCI at •;-:i'. 
t."ie 1oixt. stirred 2 hrs., a:icl e!'<c:~s'I NaH decompcl. t? r:<·rl! ::: 
fX • CJl:CMci) (Ufa); ~imil.1:1~· obtained arc III (X - c:::. · 
CH,, Ctl:CUCI, Cl!:Cc;:.te. ~:CH, or C;C~-!e; to :i~•·;:>. ~:: 
(X • C(OH):Ctl~lei (!!lb) ,,r !:! (X • Clt(OHJ~.tc:), ':'.' .;;, ..... 
r!ropyr;m aclduct i~ fir:•t 1 .. ~::1c1' :'.l the prc:~ence of .~.;.;.. ·: : ;,. 
SO,H. Powil. KMn1), ;. :.1!·!~1! q·1er S hrs. to 2 g. III~;,, ;· · ·:~. 
Me:CO at 2;;• and ti:~ mi.•t. ~tirr~d -rn hrs .• to i;i11e t:~ .-: • 
COC0111) (llle); ~imilarly, l!t (:< • CH(OH)CMe:Or'J .,c::.JJ 
is oblainc:<I from Illa. ,\q. :-.':-.Ori (l equiv.) is added :c,"' 1:-:: :'. 
or 2 f(. Uie in 100 1111. I!,() cor.t:.:. :i W3 niular c.,c:e~~ of ~l.l'i;.: ~ 'J, 
:ind the mht. stirrer!:; lir~. :i: a•:.., i;ive I. A i.atd. soln .. ,: 1:~· l, 
(10% l'XC:c:~~) in f11).\c: i, :11i•h:•J ('I!\ I{. Illd in lll•J ml. i!i).\ · 1 . ~ 
the mi~t. M1rrc1l IG I:;,, \'> ;:ivt I. Uld m:iy ;,! .o he: o.~,,~::~ t · ... ; ; 
(') j(iVt' I[! IV • (()',, ",' •' ;(°, I !lie), .' .'.\~rj, ~,,J,. ~' • 
~!e:Cn --::1: _., ... ··· .,., · ;::.'."'"'• .1!s11 ... ·.·~.i !. :.;;:; 
rcpl;i~e ~:~ '.·.' 1,. l :·,: '.,'i:~·: ·" hy th~ K: :.· .. ~·:< 
lIIe or Hi (X " \.'.C:: ·:,. ·:: .. 1:HCI, '~!i.<:C?:.!··. 
\.:ilMe, C;Cll. c .. _·:.: ... r·~ ,:;."J!!)Mei. ::.~ ;i!~;·' 
!h•.: r.o~u~,t;. :lr~· ~··· 1"'. 1 .:.;~ ~~·· .. : 

t 
I 
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70-i~-ld Deriv.itives of l-(p-ch!orobenzoyl)-i-me:hyl:3-in
do!}·lacetic :i.ci.l. Chcmt~da. John :r.r.: Sleuin!(er. :M~}·cr 
(Merck :i.nd Co •• Inc.) Fr. 1.sn,1s1> (Cl. C 07d}. 2!.i Ju! 1963. 
C:i.n. Appl. 25 Aus 1906; SP:>· Treatment of esters of 5-MeO 
or 5-:M~N dcriv.s. of 2-methyl-3-i.-idolylac:etic acid in M:-:NCHO 
with NaH. then with deri,-s. of p-chlorobenzoyl chloride ga'l•e the 
followi::ii; title compels. (I) (R. R'. X. :ind X' given): MeO. 

R~:'°;L 
co-~n © 

x• 
PhCH1• Br, H; t.lc:N. PhCHs. Br, H; MeO. PhCHs. I. H: 
M~N. PhClls. I. H; .MeO. PhCH1. Br. Br; M~N. PhCH,. 
Br. Br: MeO. PhCH:. I. I; Me:.."{. _PhCHs. I. I; MeO. :i.\~~C. 
Br. H: Me.N. M~C. 3-Br. H. A~on of J>-Mec.H.s<?..H 111. re
fluxing Ph'Me 011 the MesC esters yields the cocn:sponwng :ictds. 
Hydrogmolysis of the PhCH1 esters replac:e=- the 3- and 5-h:i.lo. 
gem a.nd the PhCHs by H. • L. R. Caswell 

70l90z S-Dimethylamiao- and S-metho:q-l-(p-chloro-
benzoyl)-2-methylindol~cetic acids. Chnnerda, John M.; 
Steuinger, Meyer (Merck and Co •• Inc.) Fr. l,S34.4S8 (Cl. C 
O'Ttl), 26 Jul 1968, Can. Appl. !!3 Aug 1966; S pp. The title 
compds., la {Z - CO.H) and lla. (Z - · CO,H) (II) are 

R~· CK,z 

ir. . 
COCJJ.a., 

prepd. ·I was prepd. by the carbonyfation of 5-dimethylamino-1-
(fl-chlorobenzoyl)-2-rr.ethyl-3-indolylmethanol Ia (Z - OH) 
(III), !a (Z - Cl) (IV), or Ia (Z - Br} (V). Similarly; ll are 
prepd. from Ila CZ - OH) (VI). Ila (Z - Cl) (VII), or 
Ila (Z - Br) (VIII). Thus, a mid. of 3.2 g. III, 0.3 g. H.O. 
0.8 g. Ni(CO),. 0.2 g. NiCI!, and 0.3 g. coned. HCl was placed 
in a stainless steel autoclave with an enamel liner. of vol. 20 ml., 
and CO added to 63 bars. The mixt. \YaS heated at 200• for 6 
hrs. to give I. A mixt. of 50 ml. CCI, and 4.8 g. III is placed 
in an autoclave and 1 ml. BPa added at 4-5 bars. CO "'·as added 
to 600 bars which was held for 9 hrs. After nlene of gas, the 
product was washed with water, evapd., and crystd. fr~m BuOH 
to give I. II was similarly prepd. To a mixt. of 36.5 g. Mer
NCHO and 15.3.J g. POCI, at -s•, was added 8.06 g. 2-methyl-5-
dimethylaminoindote at 21>-2s•. After 1 hr. at room temp., 20 
g. eaco, was added and the mixt. heated to ro• for 1 hr. and 
cooled to 10•, 100 ml. 303 NaOAc added, H~O ac!ded to make 
600 ml., and 20 f· NaOH added. Reftuxing the mixt. for 2 hrs. 
and cooling to 10° gave 2-meL"iyl-~(dimethylamino)indole-3-
carboxatdchyde (IX). T<> a mixt. of 25 ml. Mc2'KCHO and 4.8 
g. NaH (as 503 emulsion in oil) were added 17.5 g. IX in 50 ml. 
Mc,CHO at 10•. After 1 J1r., 18 g. 4-chlorobenzoyl chloride was 
added and the mixt. stirred at 20-25• for 4 hrs. and dild. with 
H10 to give the benzoyJ dcriv. (X) of IX. Dimethylborane (2.5 
g.) was added to a suspension of 9.2 g. X in 25 ml. HOAc. the 
miitt. refluxed for 10 min .• cooled, di!d. with 6 mJ. H:O, adjusted 
to pH 7-7.5, and m removed by f:ltr.ition. A mixt. of 31.77 g. 
llI. 30 g. CaCOa, and 300 ml. C,H, was .>tirred and 11.9 g. SOCI: 
added over 30 min. The mix:. was hea~ed to 40• for 30 min. 
ar.d ti!tered and the cake extd. with C.,H, to give JV. V-VIII 
were prepd. by similar procedures. No phys. data or yields of 
any or the compds. were givea. Leonard F. Dixon 

7r...i.;i:1e 'S-Dimet?1ylamino- ~.::d S-methoxy-l·(P·,~h:.,. 
benzo;;·!)-2-methylindole-3-acetic ::cid:;. Chemerc!a, John ?-.L; 
fi'~•.fr1::er, Meyer (Merck a:id Co., Lw ) Fr. J,S.34,460 (Cl. C 
o;.!), ::!fj Jul l9G8, Can. Ap;::. :;;; Au" ;9fiG; 3 pp. Th• ,, ·'.·: 
co;r.;H~:.. (I and It) a:~ p:t'pJ. hy t!:.: :cr;:t. c.f the corre;;.11: .. •·: 
ni:ro;;mzoyl compJs. (111 :.r..i !":) tr> t:ie amines (V anil "./.;, 
fo::'""'t•l by SanJrneyer rno:t!c:i~. T:.,,1, 0.01 mole IV, 10:) 1r.!. 
E:r Jli, and 1.5 It· 103 Pd/C c:.•a::;~t w:i.s hydroienaterl .:it ~ 
ha:~ H to ~ive VI. VI (O.Ol m,,:.:) "·'; 1fasolved in 25 ml. 1!i!. 
Ji•:l aad diazotized. The so!r., w:1 a1!·.!c:d over 0.5 hr. to 11) r:i!. 
o! .1 hoiling 10% soln. of C'.:CI ;., H:.:1. When all th: :-; 1:.1'1 
cvnh··~tl the r.olid was cu!t.,ctc·' .. •· ! ~o»td. from ltft·Uur ' '" 
;.,: .. · i:. J wa!i preruJ. by~ :;~·:l.'' -.··~: ··• ,,: rea.cr:r,n"t. ~;,, .. 
• · ~ 11:- yicldt J:i"·c.:a. Leoo:n:-.: F. 'J" 
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61Zl lg l-p-Ch!orobenz:oyl-Z-::iethyl-3-iodol7~ce:ic a::ids. 
Ch~-nerda. John M.; Steizin;er, Me}·er (i\IercS:: :i.cd Co •• I~c.) 
Fr. i.sn.556 (Cl. C 07d). 26 Jul 1968. Can. Ap;>l. 25 Au~ 1!:65; 
6 pp. I is prepd. by dtc:irboxyb.tion of II (R - R' - H) 
(Ill). Thiu, to 0.01 mole l-(JH:hlorobenzoyl)-5-met!ioxyir.dole 
in 100 ml. tctrahydrofo.ran (THF) \r.lS added 0.0:?1 mole CHN'r 
C{}z?.le in 25 ml. THF. Aftcc 15 mio. the mixt. w:u exposed 
to uv 1.iiht until the evolution of N stopl,.led to yield II (R -
R1 - ?.le) (IV). Similarly, R11Ctiou of 1-(~bcnzoyl)
~ethoxy~indolylacetic :icid with CHN:CChMe in THF 
afforded II (R - H. R1 - :M:e) (V). V (0.01 mole). 8.5 g. La'l. 
and 200 mL 2.6-lutidine mas refluxed 8 hrs. under N. cooled. 
100 ml. CHCla a.ad 100 ml. 2N HCl added and the CH~ laytt 
wod •• "ed up to yield III. Similar treatment of IV afforded III. 

.·Me()~ (t) ~~ {II) 
COCJJ.Q-& • CX>CAQ-& 

ar.o~ar..co>r- . 
. (VI) 

N 
H 

Heating 26.64 g. 4-MeOC.H.NH, aad 26.71 g. MeOaCCH:CO
CHBrCH:CO:Me 3 hrs. at 100• under N yielded 'VI. To 5 g. 
fJ03 N:aH in 50 ml. HCONMe:s at 5• was added 'Z1 g. VI .iD 300 
ml. HCONMe;. After 1 hr •• 24 g. 4-Clc.H,COCI w:u add=d 
in 1 hr. to yield IV •hich on matment with Lil and 2,6-lutidine 
yielded V. Rdluxing 0.01 mole III ia 100 ml. I.2-ClaC.Ha until 
t.1ie eYOlution of CO, stopped af(ordecl I. The identical reaction 
sequence is described for the 5-dimethylamino compds. 

612094 1- (p-Chlorobenzoyl)-2-methyl·S-metho:r:y-3-indol
acetic acid. Cbemcrd::, John M.; -Sletzinger, Meyer (:Merck 
and Co •• Inc.) Fr. 1,534.487 {Cl. C 07d). 26 Jul 1968. Cao. 
Appl. 23 Aug 1966; 4 pp.; (cl. U.S. 3.161.654). From 10 g. ~ 
:McOC.ll1NHNH2 and 10 g. PrCOCH(CO:CMe,}. in 100 ml. 
krl-BuOH. refluxed 5 hrs .• \\'U obtained di-lert-butyl 2-methyl-5-
methoxy-3-indolmalonate (I). Action of .:1. 103 mole excess p. 
ClC.H,COCl oa 5 g. I and 103 mole exces:> NaH in 100 ml. Mer 
NCHO gave di-Int-butyl l-(p-chlorobenzoyl)-!?·mtthyl-5-meth
oxy-3-indolmat"nate, bromination of \Yhich gave di-lt"rt-but:rl 1-
(p-chlorobenzoyl)-2-methyl-5-me•hnxy-3-indolyl-a-bromomali> 
nate (II). Reflu.xing 2 g. II in 100 ml. PhMe contg. 0.2 g. P. 
MeC.H1SChH gave 1-(p-chlorobeazoyl)-2-methyl-:>-methoxy-3-
iodolbromoacetic acid (III). Action of H on l It· Ill aud 0.2 
g. 53 Pd-C in 110.~ gave the title compd. (IV). Action of 0.1 
g. P·MeC.H1S01H oa 5 g. II in refluxios PhMegavelcrl-butyl 1-

MtO~CIJ..co,tl 

"""N)--Me (IV) 
COCJJ,Q-4 

(? • c.'ilorobe:i:oyl)- 2-methyt-5-rnethoxy-3-indolbro:noacctate, 
bromination of which gave lirrl-butyl 1-(p.chlorobfo.azoyl)-2-
methyl-5-methoxy-3-indoldibromoacetate (V). Hydrolysi5 of 
V gave 1-((>:Chlo:obenzoyl)-2-methyl-b-::.:thoxy-3-iDdoldi
bro:noacetic aad. which was hydrogeno!yud to give IV. 

612?-ll 1-(p-Chlorobeazoyl )·2·m et.'ly!-5-me!~o:r:y-3-(2-nitro
ethy! >:::dol.,. Chemerda, John M.; s:~~z::i~.,~. Meyer (?tferck 
:i.r.~ Co., I::c.) U.S. 3,"49,364 (Cl. 2i\1,..J25.:·i; COU) JO Ju:i 
lG-:.~ .• \ppi. ::!5 Jul Ul67; 2 pp. Rci::afog- H.1 1• 9-M;o~r.
?-;f}X:-I,._~i:1 and 15 r;. 5-nit~2-peat.l.r:or." o brs. in 100 ml. 
leT.·Bul).:s ,;ave 2-methyl-5-metho~y-::: • f'.?-ciitroet:hyl)illdo:e 
(I, R. - .H, P.1 • • CH,CH,NO,) (Ia). !':i ( trJ ;.)in nCO:-.tMe, 
cont:;. 1.t ~riuan. Naff, treated s!o·"'Y wit:1 1.05 equivs. p. 
CiC,H,COCI kept 2 hrs. at 0-:,0 ~~:.-:~ l\lO mt. 53 :iq. 
HOA:: w:u a~dtd, gave the title com;;i•!. I!,~ "' p.CIC.H.CO, R' 
- c.raC! r,~.O,) (II). II (2 g.) W:l.i st:..--reo.! ·::. hr-,. iA coned. HCl 

)f.0'0:-.c'.~· (l) 

• P. .-!• 

a~ (}-10•, :\nrJ H.O wa., added to g!ve !-p.c!ih,~:.enzoyaJ.?-riethyf
~me:ho.~yi~rlole-3·ac:etic acid (I, R - p-C1·.:.;,;(,CO R' - CH,.. 
CO,;() (Hr).; .Thus. ll is a u~~bl 1:1'.er:r~.liate' for pre;>.~. 
IH (CA 1J: .9<17b). P. E.S!J:J.w 

r 
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l lSiiOSt 1- (p-CJ::.lorobeoi:oyl)-Z-meth;l-S-:ne::ioxyia:.!ole-3.
acctic aci:l. Tani. Hidero; Otani. Motilh:uu; .M1z.ut:i.n_1. 
N:i.oshi; ~bs~!mo. Katsumi (Kowa Co .• ~td.) J3P,:u1· O!> 
OS 22; (Cl. 16 E 33:?). ().l l\.br 1009. Appl. 0;, Jul 19G6,A 2 .P~
T~atment of l-{p-chlor~~1:oyt~tyl+rnethoxy-3 ... -c!1hy
drCIC3rbe»lyril (I) , .. ith :u:1d gives tbe title product (11). _use£ul as 
an antiiaO:ammatory drug. In an exuuple. 290 mg. I m 10 1111. 
].I.le.CO is heated 5.5 hrs. with 0.5 ml. 103 HCl ud e'-apd .• ~~ 

"tl dissolved ia Et_-0, the solo. ,.-ashed with H:O. extd. w1~ 53 N~:CO, soln .• and the ext. acidified '"itb• HCl, and cxtd • 
• .nt'- Et·O to give 170 mg. II. needles, m. 154-S (aq~ MeOH) • 
.. • " - · Hiroslu Katac.k:a. 

· 10638lk Indole aliphatic acids. Made and Co.; Inc. 
Brit. Amended 1,050,7JS (Cl. C 07d}. 07 Dec 1966, US Appl- 01 
Feb 1963; 6 pp. Division of Brit.1,050,728 (Ser Neth. Appl. 6-1 
00,813. CA 62: 4009:1). Same d~ Chanps in wordin~ 
in the introduction. s::-.·wv 

87S69j 3-(CaiboxymatbJl)-1-(p-chlorobemoyl)-S-methoxy.;. 
2-metbJIUldole. · ChriStensen, Svend A. (Aktieselsl.-abet Dumex 
(Dumex Ltd.)) Brit. 1,130.429 (Cl. C 07d). 16 Oct 1968. Appl
OI Jul 1966; 2 pp. "...'he title compd. (I) useful as an aatiin
fl:unmatocy aad antipyrctic agent is p~pcl. by treatment of 
4-acetyl-l-{/>-chlorobenu-yl~mctboxy-3.4-dihydrvc:acbo5tyril 
(II} with HCJ. A mixt. of 0.29 g. II. 0.5 ml. 103 HCl. aml 10 
ml. Me:CO was refluxed for 5.5 hrs. and ev:ipd. au.I t."le residue 
dissolved in Et,() and filtered. Extn. c.f the filtrate '•ith aq. 
NaHCO. a.td acidifying the ext. to pH 2 gave I. m. 151-"J• (aq. 
MeOH). P. J.famalis 

. 77786p l-(p-Chlorobeazoyl)-S-metho:xy-2-metbyliDdole-3-
acctic; ac:id. Christ~sen. Svend A. (Akticselskabet Dumex 
(Dumex Ltd.)) Brit. 1,131,545 (Cl. C 07d). 23 Oct 1968. Appl. 
22 Apr 1966; 4 pp. The title compel. (I) is prepd. Thus. P
beazoqui11oae is tru.ted lYith MeC(NH,):CHCO,Et to give 2-
methyl-3-carbet~~:.<y-6-hydraxyindole (ll). m. 205•. JI is 
treated with MeiS(), to giv" Ill; W is treated with PhCH~H to 

M.O~..co.H ~co,R 
~ .. >-....r. ~ .......... 

'-O-a ti . . OC (lr.R-Er.lt'-H> 
OD. R - Er. It'-W.) 

(I) civ.a-Ph~ll'-M•> 

)fa()V".--r-a,'. 

'-Ar''~ 
oc--Q-a 

cv.a-co.CH.P1t1 
(VJ. a-COJ11 
(VII. R• COCIJ 
Mll,R-COCH!r,J 

give benzy: ester tv. IV is treated with ,.CIC.H,COCI tu give 
benzrl 1-C ~-dllorobeazoyl)-5-methosy-2-methyliadole-3 -car
bosylate (V); V is hydrogenated· over 13 Pd~ at 3 atr:i. to 
give acid VI; and VI is treated with SO<:Js to give VII. VII is 
treated with CH2N1 in ether lo give diuo ketone VI!I: "' so!n. of 
VJII in diox:i.ne is added to a suspension o'C AgNO. ia 13 "-":i·~' 
,._, 50•, and the mixt. is acidified to yield L BD?N ,. 

'i7783k • Antii;ithmmatory N-benio11".adoles a:sd t!:ie~.:1rJ,4. 
b)iDdoles. Sorrentino. Pasqu:de D. (Aktiesclsl,;:i.b.:t Dmneic 
(Durnu Ltd.)) S. Afcicaa 68 01,254, 18 Ju1 l!lti3, !lrit. Appl. 
28Feb1!167; SP?· Ir.dole derivs. (I) :i::e prepd. by ~..._r.L:yr:·::i.lly 
rcducinz di~i;.,lrolhiopheno-3'.4':2,3-indole d~rivs. 1':1._ •, 3.:l 
g. N·(~r:lcthoxyphcnyl}-.V·(l>-Chlorobe·1zoyl)~1y<lruin~-:' :.:1 ;1nd 
2 g. 4·thio;>!1a:1.:1ne-2-c:i.rboxy1ic acid in 15 rnl. Aci)H wa~ ~ · i::ed 
und he:i~c<l to .~o .. for 3 hrs., coolelt to ron::i rem;>. :i!"•t th•: :nixt. 
pour-:<! into:;,) inl. HiO to ppt. N·(,P-chloroben:'>yi;.5-::1.:!l:_,;cy-
2'-c·arboxydihydrothiopheno 3',4':2,3-indo!e, 3 i;. of whi-::1 was 
added to ZO g. Raney Xi 1uspended in 500 ml. EtOH .u11! the 
mixt. boiled geaUy 4 hrs. to give N·(.P-c:hlorob~;,ioy! ;.5.,,,~t 11oxy-
2-roethyl-3-ir.do!ncetic acid m. 161 •. Sim:!:.r!y pr";>•!. were 

)r-<>l"""r--r-cKR•co,u 
""NJ-:.r, ~ 

coc.ir,JV.4 
the fol!owi:i,: ! (i.", P.• •'.::•I m.p. gi\en): H. l', "Cl, 
87-8°. L~· r.·c,.; •',.. .,( 
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1065'91 1-(p-Chlo:obenzo,:;1}2-methyl.S ·rc.etl:oxy-3-indole
acetic acid. C:il, George (Merck and Co •• Inc.) U.S. 3,397.-
211 (Cl. !?60-3~6.13), 13 Aus; 195$, Appl. 09 Sep 1966; 3 P?
Thc title ::.cid (I) is prcpd. Thus, S,2-McO(H~N)C.H:CH:Cii
CO.H is treated with ,..ctc.H,COCl in the praenc:c of 12N 

~ . . (f) )(<()~co.a (IV) 

I I. 
OOCJ{.G, . CX>Qr.O., . 

N'aOH •t 30-40• to give 5,2-MeO(p-CICJI.CO~"ll)CelLCH:CH
CO:H (II). ll (33.2 g.) is treated •ith 5.0 g. AcH in 100 rnl. 
HOAc 2 hrs. at 50-;o• to give N-{..-bydroxyethJl'·2-(l><hl
bmzamido}6-raetboxycimwnic acid {fil). A mut. of 5 g. 
ID, 100 mg. 1>-MeC.H.so..H. -d 100mLetheriskqit12 hrs. :a.t 
-20• to give IV. JV (5 g.) is added to a sola. of 0.5 g. lLPO. 
in 20 ml. HOAc and the mixt. is rdluxed 2 hrs. to give I. m. 
158-00•. A min. of 33.2 g. :U. 100 ml. HO.k. 5.0 g. Adi. and 
0.5 g. 85% H,PO, is agitated 2 day .. at room temp. to give I. The 
following 2~RR.ic.HaCH(OEt)s \:.:>. ~ R.1 given): Ct. NO.; 
Nffz, NO:; Ac.1':H, NO.; and the following CGmpds.: 2~H:N
(MctN}C.H.CHO, 2,5-AcNH(Mc,N)C.HaCH:CHCOaH. 2,5-
HaN(MeaN~CH:CHCOaH. are prepd. aa:ording to biown 
methods. .BDPN 

9646k N-Acylated cubQ%Jlic acid derivatives. Ec:scry, 
ZollaD; Kos:a, lldiko; Seress, Jeno; Somfai, Eva; Milak, Mrs. 
Zoltan; Somfai, Zsuzsa; D-.aroczi, Mrs. Istvan (Chinoin Gyozy
szcr n Vegyeszeti Tumekek Cyara Rt.) Hung. 154,933 (Cl. 
C Oid), 25 Jul 19G8, Appl. 22 Aug 1965; i pp. kri.Bu N-(P
chlorobenzoyl}-2-melhyl-~mcthoxyiadolc-3-acetate (1 g.), 10 
ml. C.H,, and 1.5 g. CCl1C01H is refiuxcd for 3 hrs. to give 1003 
N-(p...chtorohenzoyl ).2-rnethyl-~melhox:rindole+acctic acid, rn. 
151-3• (903 EtOH). N-.o\cet)'lanthranilic acid, m. ls:?-1°

0 
was obtained sia1ilarJy from krl-Bu ,\·-acctylanthra11ilate, m. 
79-Sl ~. which was obtained fro.ID 2-methyl-.l,l-benzoxazin-1-one 
with k;l-BuONa. T. J.lohacsi . 

67217u Iadole-3-acetic: acids. Gal, Ceorge (Merck acd Co •• 
Inc.) U.S. 3,390,154 (Cl. 2~26.13), 25 Jun 196S, Appl. 09 
Sep 1966; 3 pp. Tbe title cornpds. a.re prcpd. by mtucin-; a. 3-
indolylglyoxalate or glyox:ilic acid to form a :l·indol:aei<lyrolic 
acid or ester, acylating t!le glycolic compels .• and fin:i.!!;r he:r.tinr 
the N'-acyl c:omp-i. in the prennce of an acid. Th::s, 25 ml. 
oxalyl chloride '":Li added d~opwin over 30 min. to 0.'.?5 mole :?
methyl-~etho:o:yindole in !iOO ml. anhyd. Et::O ac !}-;;•. Ai:er 
1 hr. at o-s•, '.?5 it. nnhyd. MeOH \r.&S added over ::a ~in., the 
solvents Wt:"e removed in v:icuo, and the residue wu =:cr;>ttl. 

?.l-'J'Q::(Ctl•.OHJCO;H 

'S Me (IV) 

!o-O-a 
from MeOH ro t.i": Me '?-rnethyl·5-melhcr.cy-3-in1!.,i·::::r'><";"'ce 
(I). I v:as red:.ic~ wifa ..;.; a:nall(a111 to Me2·mei!J:!·:.-me:-: ~:'.j"• 
3-indolcclycol"t~ {I!). I :md U were both h:l'i~,·~:na: .... ; in 
basic' :iq. soln. -"ot:·1 ;~ .. ::~·r ~~i co 2·methyt-5-n::!.?-l.;·'."·;;.;,,,: •. • .. 1e-
slycul.c acid (E!). p-C~•.:,..H,COCl (IS ml.) w:u .;..::!~·: :,, : ~.5 
;-. III in 21 ml.: :s X:.O:·;: waicb .vu m:r.int.:i.ia-:d a: ;i.'.,:. ;.:~ .:id 
40• during ad-:!n., ::.nd th"l r-.iixt. worked up t:> ,;;·1e i·('.>-.:~:.,ro
beozoyl)·2-met;1yl .r .... m .. th:icy-3-indolineiilycolic ar:::.t t rn ,\ 
miir:t. of 37.5 g. l'./ :n 3:i•J d. beozene :i:ic\ 3.0 ;c. p.:.r ~.H •• ;:;,H 
in 25 nil. glaci:il .\r:OH -.•::l rel\uxed and freed f)f \l.:l :~r" i>/ ... ,,.,,. 
tropic distn. v:h~;-i t~= t!i:?retic:P.I acnt. of wa:'!: ~·:-..! h::,-,r• col· 
lecte•I, the mi"t. w:i~ ·.,.-,,·,,.d up to sive 1-(p-c:~: .. ·,.,A:::".' -::?· 
me:hyl·S.methi•.-o;;· :~ .. :··,~ ,: .. ~~c::ic :\Cid, m. t!.~)-';r;.r: .... :."-•~' i.'). 
The iklimeth:1hr'.::" ~·,'.'.:n.!. can al;o be pr··;i.!. · .,. ' 
Th~;e COr:1?.L ..... · · ·-~··; .1 •••• 1!.ifnr1

·1r:ita:itf>""/ .i. • '.>_ 
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A6.72. 

A6.73. 
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35~.;0h. l-Ben::oTliDdole-3-aceti-: acid de::i .. ati.:es. y,.~ .. -
m<:'~''· Hisa.i: ~akao. Masaru (::iuc:ito:!lo Che:;u.::a: Co .• Lt•: / 
Japan. 67 24,501 {Cl. 16 E 3.1'.!). :?5 ::\o~· !l.'i>i, ."'-p;i:. o; Dec 
l~:iS; ::'.!pp. l\.tanu£. o( I. u~ui as a:itiphloi;istic, anah;esic. anJ 
antip;Tttic age&1ts. by ha.ting ll is d~Oed. In an eu.mp:e. :! 
i;. ll t R 1 

- Cl, R• - OMe) is heated::?!) m:n .• the p:-oduct cuo!cd 
and extd. 'lrith 5 m!. AcOH, 15 :nl. H:O adcied to the ut .• and the 
Pf>! ... -..q,f:C! with H::O to giYel (R1 - Cl. R' - OMc). m. 151-3° 

Jl'~ (I) t::e:!ro,.H;, (IQ 

~Rt.p 

(dil. EtOH). Similarly pnpcl. are the following I (R', R'. a:ad 
m.p. given): Cl, OEt. 16:!4•; H, Cl. 169-72•; Cl. F. HS-SO•; 
Mc, O.Me, 154-6•; 01\.le, OMc. 158-«J•. Hiroshi utaol.:a 

11H9'76t N-Be:t%0;lilldola derintins. Sumitomo Chemical 
Co., Ltd. (by Hisao Yamamoto. Kama ,:a1no, and lsamu Muu
y:in-i). Japan. 15,092('67) (Cl. 16 E 33:?) • .:\.q. :?".! • .:\ppl • .:\pril 
19, 196.);Jpp. Manuf.ofl.uselul:uanal!(aicsisdescri~. In 
an enm;ilc, a mist. of :? g. N'-{P-methoxypilenyl).N'-Cp'
chlorobmznyl)hydruine-HO and 8.5 g. levulinic acid is heated 
:it 10• for :J hrs .• let sund ovemigrt, and w:tihed with 60 ml. cold 
H::O to sive I (R• - Cl. R• - H. R1 - Me), m. 157-8. (Et:O). 

~ro 
CX>CJl.R'·p 

quant. Similarly p~pd. are the followinJ I (R'. RI, R'. and 
rn.p. given): Cl, ~Ie, Me. 89-90° (503 MeOH); Cl. H, Et. 161-
40 (dil. EtOH); Br, H. Me, 16:?-l0 (dil. EtOH); F, H. Me. 1-18-
50., (dil. EtOHl. Hiroshi Kataoka 

29596p- Indolyl acid amides. Tsunc-Ying Shen (to Merck & 
Co., Inc.). U.S. 3,336,194 (Cl. 167-65), ... ug. 15, 19ti7, • .\ppl. 
April 30 and Xov. IS, 1963; 13 pp. The title compds. (I) are 
u~rut antiinfiamm .. tory agents. A soln. or :?5 g. ~Mo:OC,H,-

R'~R·OJR 
~ ... Aft. II> 

~' R• 

XHXHi.HCI and 20 g. Et n-methyllevulinate in 2~1 ml. 2.V 
ethanolic-HCl w:o .. h""'ted un the steam bath a frw min., th1: 
spontan~s reflux in~ alluwed to subside, the mixt. again rerlux<"d 
on the steam bath 30 min .• cuncd. in vacuo t'> 80 ml .• di!d. with 
400 ml. H.O, and extd. with Et.O. and the Et.O ext. worhd up 
in the usual manner tu yield an oil which was chromatogri<phed 
over acid-washed alumina and distd. in a short-path distn. app. tQ 
give! (R - OEt, R' - Me, R1 - Me, R1 - H, R' - MeO) (la), 
bo.u JSl}-3•, m. 53-5.s• (Et.0-petr. ether). A suspensio01 of :?.3 
g. 503 Naff-mineral oil suspension in 250 ml. HCOXMe, 
(DMF) was stirred 20 min. undu N with ice-cooling. treated with 
8.64 I· Ia, stirred 20 min., treated dropwise durin~ 30 min. with 
8.6 I· ,_MeSc.H,COCI (II) in 50 ml. DMF, stirred 5 hrs. in an 
ice bath under N, and poured into a mixt. or 500 ml. Ec,O, 5 ml. 
AcOH, and 11. i«d H10, the org. products extd. with Et,O, the 
EttO ext. washed with a large quantity of H,O, dried over :-Oa,.. 
SO,, and filtered, the filtrate evapd. to near dryness, and the 
residue chromato!)Taphed ovtt alumina to give l (R - OEt, R' -
Me, R1 - Me. R' - ,_MeSC,H.CO, R• • MeO). A mixt. of 
2i g. p..MeSC.H,C~H and 2U g. SOCh was heated l h~. on t!1°: 
steam bath to give- II, m. 40--4°. A soln. of 15 ~. I (?. -· !\!en, 
R• - H, RI - Me, R• - H, R' • MeO) and 0.2 g. :'\a :~ r,,) ml. 
PhCH,OH was ~lowly fractionated during 4.5 hrs. t!:r,.,:·::t .i 
Vigreux column t<> n:r.1ove !-.(-:OH. The exca3 PhC!-!,.;;\ w'ls 
distd.at61J•/:?.:'irnm.tole:ivc: :s.6g.I(R - PhCH:O. \~' ~ F. 
R2 - Mc, R• • H, R• • !\lrl.:1). A soln. uf 1.5 ,. I!>;,. . ., :1"!""': 
in 20 ml. EtOAc contic. a r!rop .. r AcOH was reduced c .. 1..1!;·: ·:.il!y 
at room temp. •.wcr l''1 nn C •:> gi\•e I (R • PhCH:O, ('.' .. : ! . 
R1 - Me, R1 - H, !'.' " ~-' ·')), m. 172-3•. A s,.;;,_ .. ! : 1 ·:. 

dic)·clohnylcarh<'·! :::i: :-: (:ili .ind 22 IC· I (R .. r:·f. · :!. 
R' - Me, R• - H. •~· ~ :.r~o) in 200 ml. tr.:··.~·... • 
(THF) was kept'.! •:r•. a~ -"""'temp. rmd filter": • · · ·:~r ·'·: 
rvapd. in v:icun !? 'J r<'~i·!u•: ,. !:ich wa; llu•ho:<I ..-:· ·, · · ..... ,, ...... 
D, trl'..iled with:?.; r..l. :rr:-Bi:OH and 0.3 IC· lu;·· i .'.: . ..::,, ~::·i 
refluxed u; hrs., th.: .:xc~~·• :1:r:. removed in vacuo, auu ;:1e ~c:-.:,;.,,. 
dis~olvcd in E!:O ·Jw! "orl: .. ·.I up by ltandard procr.d::re; to :;i-.~ 
JS "· of an oily i:~t·:r. A .r:~rl'd soln. C'>f thl lat!t"r , 1 .; .)fJ ::~:. 
cfry DMF wa• tre.1~·!·l i.irh ::"lH and ~·CIC.H,COC:! :Vi "t;.,..,, •, 
give I (R • ltrt-:1·:(). i\' ., ;1, R' - Me, R' - p-C:C.li,·..:O. :." 
.. McO) (le), 1·1 in:1.-:~ t!!r.011). A •tirrerl :11'•r .; 1 .•• 



-25-

le :a .. 1••.l1:-1,.1wJ. 1i.trous .,tuc: \\":a'< h..-.&t.,11 i,1 ;an ,.;1 hath :tt :!1tl• 
uml,·r :'I: 2 ....... cOt>l~I. ;11':1 t1 ....... :,-... d in c~H. :.a::d tht• milo.t. Cll.t·L 
"itl1 l\:aHC01 ""1n .• liltcrt.-d. nc:.,tr-.ali.:"'1•1th AcOH. and acit!i
ficJ .. i:ltrl1!. llCI l"i-;i .... -0.I ~.I (R ~I''~ 11. K: .· i\k. K 1 

.. 

p-CIC.ll,CI). I<' - ~!t-0), m. 1.:.1 • ~""· faOll ). .\,.,.in. nf :..'I!}; 
I(. 111 m 1111 ml. dry THF """' :!d•l .. -d •lt.riu;: ;;a min. lu ;i ,..,i.,. e>f 
1:1.!I ,:. J>·O::O.:C,!1,011 :u"I l:!.:J K· ;..,.,,j._·u~in~ :ac:icl in ;?j(I ml. 
Till' 0tn1I '"" mi,l. "tirrnl ""•·r:ul(h: ln ~i...-.· J>-mln•1>l1c-nyl ;,,.,_ 
n~olinalC: (l\' ). 111. l:lt';--';•. .\ null.I. uf lllll ml. l>:\lt' anti Ill .• '>.,:. 
I (ll - ?-kO, R' - H, R' • M.-, RI - II, R• - M.-0) unck1· X 
at o• was trcatnl with 2.:; g. 50':~ X:all in mi1kr-ll nil 111i .. t., 
stirred 311 min., :md trnkd durinit t.i min . ..-ith ;a snln. of l I i;. 
IV in :-.Cl ml. DMF and \\'Ork._-d up as aoo~ tu 1:ivc: I (R - Mo:O, 
ll' - H, R1 - M~. R' - isnnicotin)·I, R' ~ M•-0), m. 11-1-15•. 
Id (KC hc:luw) (3 g.) in 300 ml. McOH wa" rnluad with H in an 
autucbvc over Raney Xi t11 ;:ivc: I (R - M"-0• R' • JI, R: "' 
Mc:, Ra • H, R' • !l:H,)(le), rn. J.l-t-5•. ,\ stim:d mist. of 1.0 
g. le, 0.99 C· Br{CH:).Dr, and 0.99ii K· aahyd. ll'acCC>a w:as tt
ftusal G hrs. uodc:r- N and filtcral. the filtr.&tc coned. in vacuo tn a 
small YOI •• dild. with Et.O. washed with H..0, driftl - ~a.SO •• 
coned. in v:icuo, and chromatugr:aphed _.. silica gel to ~Ye I 
{R - Mo:O, R 1 - H, R1 • Mc, k 1 - H. R' • 1-pynulidirryl), 
m. ll'i-19•. A mist. of 0.3:i7 g. U (stt bcluw) in :ZU ml. di.'<ttl. 
McOCHiCH:OMe {V), 1.5 ml. AcOll. and 0.5 ml. 373 aq. 
HCHO w:as reduced ovtt llanc:y Xi at 40 p:ci. at mom temp. to 
give I {R - McO. R' - H. R' • Mc. Ra - ~c.H.CO, R' • 
M~:-.=). A soln. of 0~188c. If in 30 ml. anhyd. EtO.:\cand 0.306 
g. Ac.,0 w:is n:1luccd over Raney ?\i at room temp. and -ID psi. to 
give I {R - McO, k' - H, R: - Mc, R1 

- p-e1c.u,co. R' -
.r\ct'll), m. 176-i•. A slurry llf SO ml. dr1 C,H., :..'O ml. l'hCH.
OH, 3.0 J:. lg {K-C bclo•Y), anti 0..2 ,;. P·Mc:C.H.s<>,H ,..'::lS rt:· 
f!u;r,;cd 2 hrs. under X :t11d tltt: formHI H:O rrmuvnl in a Dnn
Stark tube. Excess at.:. was rm1ovtd in vacu•>. the: residue dis
solved in C.lla, washtd with aq. X:aHCO,, fol!.>•""1 by H-:0, 
dried, nnrl c:<•nccl. in "ac:uu, and the: ttsiduc: chmcnatngraphnl 
ovc:r acicl-•vaslu.:d alumina t;, i;ivr I (R • l'hCll,O, R 1 

• II, R1 
• 

Mc:, k• = II. 1<.• - XO:), .... Hi-~· ·c.11.-pc:tr. c:tltc:r). .-\ 
soln. 11f O.ll:!j molar I (R "" MrO, R' - Mc-, It' "" II.le:, k 1 -
p-CIC,H,CO, Rt • XO.) i:1 JOO 111!. EtOll .. as hyd~c:natl-d 
over 120 "'"· 10y0 Pd nn C at 40 psi. and room temp. to i;ivc I 
{R - Mt"O, R 1 - Ml', R' - Mc, R• - J>-CIC.n,co. R1 

- NH:) 
(lh). A cooled, stirred !luspc:isiun of I (R .. 1\.1,-0, R1 • H, R' 
- M"• R• ~ t>-CIC111 1CO, Jl• - ~JI.!. ?S'aH, :md D!'.ff was 
trcatf'fl with Mc.-1 to icivt.' I (R • McO, I<' = H, R1 • l\I•-, IP -
p-CIC.H,CO, R' - AcMc:~). A mi.lit. of 0.02 mol~ lh, O.m-1 
rnolc cthyl~nc: oxide. and 0.0.1 mole AcOH in 300 ml. V was 
ht:ued 18 hrs. at 100• in an autoclave, dilcl. with H.,O, ancl filtered 
tn i;ivc I lk - M1.-0, R' - Mc, R' • Mt.', R• • p-e1c,u,co, 
R' • (llOCll:CHi).~I (Ii). A stirn·d 5oln. of 11 :ind 2 rnole 
prnpvrtion~ ur p-McC,H.SO:CI in Csll.X :1t 0, W:L" pt1Hrfll into 
11..0 :an..t the: 5-bis{1"·tolyl>Ulf1111yloxyc:thyl ):amino compel. iso· 
blc<l. 'J he: latter mis clis~1lvccl in Colla. ur.itccl with I nwlc 
.McXH:, J.;c:11t 3 d:iys at rc.orn h:mr .• :md JlDUrccl into ice-H,O, 
and tht 1mwl11ct i~1l:1tcd in the usu:1I m:annt.'r '" i;ivc I (ll -
M•·O, ni - Mc, Jl' - Mc, R> .. ,.c1c.t1,cu . .(• - ·l·mcthyl-l
vi11c:razi11yl). A 111i:\t. nf JG.Ir.? i:. triph .... 11ylp!11T.';>h1111i111n brnmi1lr. 
amt !H.31i ml. 0.1 /ti Bul.i w:a~ 'tirrc.:11 I hr. :it "'"m tc:mp. 11mkr N' 
and tr1.-:itc:ll with 38 ~· Et (2-nwth)'l-5-m11:1hm1yindnl.:l-yl)-
1lyu:1)'l:atc in 21i0 ml. C.11, anc! the n1i~t. :.tirr"'I J hr., tr.anslerr"d 
tu :\ c!;1SCd pr1.~sure n:ai.k, and hcaktJ ;, hrs. at G:°i-70• tn JtiVC' F.t 
o·C I ·b<"ninrl·:!-mcthyl-5-1111:tho~yiudnl·;:.ylkacryl;atc (VI). A 
s.Jla. ,,f I.~ I(. VI ia Ill ml. THF ,.,,. ::c;it\'d .. -ith 4.0 K· Cll:l,. 
l.:!.'I >:- Zn-Cu cou11lc, :ind io.li11e in :!II ml. TllF, thf' 111iJ1r. 
rc:llu.wcJ 20 hr~. under ~ anJ flltcr~d. for. filtrat.: :1ddc1I to ir.c:-
1!,() :\arl cxt•I. with Et-0, nnll tit~ Et,O .. ,.,. workc.:d up t., i;ive 
Et " -• l-lic111.0yl-2-n1ethyl-l\·m.:: "'" ~·•wl• •l·3·yl )c-yclnrr••11:\lu·c:tr· 
f.>.":. 1fl'. A s11,;f'C'n"in11 of 1.0 1'.. ~(I"; ;-..1J1 in !VI ml. C1ll1 WU 
1r.- ,.,1 ~llC<'l"''i'·"IY will: 4.: .:. [ lil ·• :.ii,, It'• II, R' .. ~:,., 
i~' ~ 11, ~· ,. ~h·O}, :DJ 1111. 11: .. : ". :,.•·! ~.X ;:. DtCI to Kivc I (R 
,. :, f: .• I<' ... ti. R' • '-'"· P.' ~ i!.'.. w • f.1'-0) (lj), m. :.!l',1-
:.'ll' . "10.\c). A 1111ln. CJf ., '.! ..;. [; ;11 ; • ., .,,1, V C'on1i:. I ml. l} .. V 
ti·."' ·'. o• w;.a• lrc:&tc:-d with !I 7 ''. ;.,_,:.:•.the: mi~l· l"":rr1I >1t11 

;r.:, ·"''' "hi. with CH,C:. . . " • · •. ;,.,,; .. -ii 1111 lu .:iv~ I 
(F 1111, I<' ·• II, J<' • ~.: :-... I(' u ;<.t.-<;;. :\rt " • 

. ~.J,'. ·.:ol...-11·•1 -. .. !r1 ,.1 '• · ._, .. · 1 r I< . <111. H1 

i.' :>h-, H 1 " p-Cl~".llJ'. '.Id)) :.11•1 11.r:r,;,. •· 
i·• ·, •:i lfJ rnJ. V W:'I~ fr. .• :-., '. '. !' · ''• • "'"''' j.,.,11111)'1 d .. ,.,. .. 
!11;· · .. !•'r th.: 111!.-r. 1t1rr1·1I ::i •:, .. ,,,:,! ··':run. a1J•I tilet.·rc•t. ~i." 
f,;!; •·· trnn1t"clf:th·ly it•c-co11!t·d, r·:.,, &·r! t..11:t.r ~.Anti lrc;1tf.·1I ., .. ,,;, 
(, . • '-" .11111.: 11111ri•ltoli11,. in 10 t .- \'. :::.: : .... ~.,!,I mi,1. !<firn·1l • ., .. :. 
:1 :· .:ui li:tt·rtil '"!:""I Ii: ..... ,:.!.-•l:oyl, I<' ... II, '<' ~ 
~.~ .. ' .. ' v p.c1c.11.c:,), It' . ~.: 'i,, Ill i'"•:!··:~ r," . • \ r .. •: ,,· 



A6.74. 90~j Preparatill!' of J-acyl-3-alko~cubonyl alkyl-substi· 
t\atcd mdoles. Sunntomo Chc:n1ical Co.. Ltd. :Neth. .Ap;il. 
6,605:169 (CJ. C Oid). Oct. 20. 1966; Jap:in • .:\ppl •• .\pril J!l, 
:?6, Nov. 30, Dec. 7, S, 29, 1965, Jan. 20, 31, and Feb. 7, 1{11.;,i: 
37 pp. Th • thienyl, _Py - pyridyJ, Fu - furyl, and d • d ... 
COrJ?pn. throughout th?s ab~tract. The title co:npc!s. (I) an: 
1.nt1mftammatory, antspyret1c and analgetic agents. l :ire 
prepdr by t.he reaction of N-ac:r,lated rhenylhyd:az:ne (Il) '"it:"I· 
an f.?XO ac:1d R'COCH:CCHR ).,(CH,),.(CHR.")COR'". 11 1s 
obt:uned by dec:o::ipn. of hydrazcme (Ill), whic:h is obt.:iinetl b)' 
acylation of IV \\"ith ArCOX (X is halos:en o: ester r~~i<!ucl. 
Thus, to a so!a. of!'.?!:· IV (R• • p.MeO, R• • H, W • )I..-) in 
30 mJ. pyridine, 15 ;:. 4-CIC.H,COCI is added d:o;>wise .. ·itll ice· 

CH?.'J-.t·::<.i.~1·:HR")pq)lt"' j()-
JI.% '" ,.. (J) ~".:O .\:•'.\~-!; 1U• •• Jt 

CO.\r 

<0-·.···~.···-,,.,-:;_r·---~---.. · llll,Y•OOArk1rl.Y•H; 
f'. 

~oolini;-. Tr.~ r.~:i:tion rr.i"t. is Ide at rM:r. ~ ·:-:;i. a"·! :i·111rtd 
into ic:e·H:O ,., ,;i"e ;:, g. III (R: - P·'?-!,C'1. ;:• r1 i~. :k' • 



~/01 

..:, .• - p-ClC..Uc), rr. ::-·;-s• (C:tOH, Hi0)- To a ~<='~"· c! 
.: -: ;;. :v (1'1 - P-'-lt:(}, R• = CH:CH:CO:~!e, R' - Md ;,, 
::. :o.: C.H,:O.:, 2.S g. 4-•>..:.!!,CUCI is added with ic:e-<"~-oF::;:. 
~ :.• l:':ilLI. i~ ldt at roor;i lrm;-. ::.nd J>OUttd into ice-H:O t.:-. ,;,-c 
:.[,;·.!I !R1 - p-McO, A! ~ :~CIC.H,). m- 131-2•. A y-,l:1. c: 
!:l.5 g. \' in SO ml. EtOn i:: ~!<I. \Oth HCI. The mixt. ;,. :e!t 
=: ;;.r.1:;i~nt temp., cone..!., an!! wr.rked up to give VJ. A ~1.,_ 

Ut (R• - R• - H) Co:-rui;-oc.!inr ll.UCI 
R• l ... r U .. p. ! .. :. . ., .. 

4-!\fe o&-C•c.n. 124- ~ ;~2-s• \dl 
~ -~-hO 3-l'> (V) JOI. .,s• (\"I) 20~1 • (d) 
c.r.:~o 4-l'y J3~· 14li.:.• (di 
4-!\lc :%-Tlr 114-1&• I~~· (t!) 
'·Me 2-J'.. ~~· ll00-1• (<!) 

or 4.9 g. VI and 17.6 g~ levulinic acid is heated 3 hrs- at •;s•. 
The mixt. is left at ambient temp. and pound into H,O to give 
5.8 g_ I (Ar - 3-Py, R.• - Mc. Ra - &-MeO, • - ' - o. n -
1, R" - OH) (Vll), 111. 187-9• (~. Hi0) (mctbocl a). In 
mctbod I> AcOH is used as the solvent. A mixt. of 9 g. VI, 4.2 g. 
Mc levulinate, and 40 nil. ~feOH is rdluxcd 5 hr<. with stirring. 
The MeOH is napd. in YaCUO and the JilPL ..-orkcd up to give 
VII ).1e ester (Vlll), m. 11~15• ()~HJ (mtthod ~). A mixt. 
or 1 g. ll.HCl (Ar - ~C-11 .. R.• - f>"McO) and 1 g. atttonyl
maloaic acid is heated 5 min. at 145 • the mixt. cooled slowly. 
and 2 rr.1. AcOH and 5 ml. H:O are added. The ppt. is worked 
l!p to give 0.6 g. IX (method cl). A mixt. of 9.0 r. VI, 4.5 g. levu
liuic acid, alld 60 ml. MeOH is rdluxcd 16 hrs. The MeOH is 
distd. and the residue worked up to give VIII (method •)• m 
(R1 - t>-lrhO. Ar - t>-Clc.H.. R.• - H. R,I - ).le) (Illa) (9.1 
g.) is added to 50 g. lcvulinic acicl, and 1.45 g. dry HCl gas is 
p:isscd with ice<ooling. The mixt. is heated slowly and R
f.axed 1.S hrs. H,O is added to give a nsin, which is dissolved 
in ELOH and CHt.:I,. Wor!; up gives IX (method/). Similarly, 
heatin:;; a mixt. of 4.9 g. Illa. 4.S g. acctonylmalonic acid, 10 
i:nl- AcOH, and O.S g. dry HCI at so-100• with stirring, gives 

Ar R.• R.' ... " R." 
2-Tla Mc 0 I 
2-F11 Me 0 I 
::J-Tla )~- H J I H 
C-PJ" ),! , 0 1 
2·1'11 Mc H I I 
2-Tla - Mc H 1 1 H 

4..CIC,Jt. :t.fc .: 0 1 
6-Cl-2-Tll Mc I 
::i.v. H I CO.:l.fc 
i.r~ ~f_ 1 
4°C C1Hc ~le I 
4-CIC1H. Mc H I H 
4.c1c,H. Me l 
C°CIC.H• :a.re I 
«-CIC.Ht J.rc I 
r1a ).le I 
4-):cC.Hc ,.,. 1 
4-!llcOC,Hc Ji.fa l 
4°CIC1H1 ,. .. H I 
Pio .... 0 I 
l'li ,.,. 0 1 
4-CF.C.H• J.f• 0 I 
,.)fcSCoH. J.f• H 1 I 
4·l\ltC1H. )le 0 I 
4.c1c.u, r.r. 0 1 
4-)fcOC.U. H . 0 1 
Ph )le 0 1 
4-CIC,Kc :.f• 0 I •••Ph•htt f.I• 0 I 
'·~hSC. f.I• -· 0 1 
4-CIC.Ho ?>I• 0 1 CO.Et 
Ph ,,. 0 0 
C..CIC.tlo Y.• 0 I 
,.c1c.H, ,.,. 0 I 
C.CIC1Kc r.r. 0 I 
'BrCoHo ,.,. 0 I 
c.rc,H, ,.,. 0 I . 
C-CIC.111 :.re 0 I 
2-t· .. )I•. H I I 
2-Tll ,. .. 0 I 
"-C1·2·Tll Mc 0 I 
2-Fu .. ,. 0 I 
4·CIC'1H1 ,.,. 0 J 
4.;:rC,Ht Mc 0 I 
'r.•p!:tll)- Me 0 I 
4-CiC.K, H H I I H 
:.,.;•,. ~,. 0 I 

1X (mttl:od t). The I prtpd. are fated in the 2nd table. 
S. A. Van Walle 

# 
0 
0 
l 
0 
0 
I 

0 
0 
1 
0 
0 
l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

·o 
0 
0 
0 
0 
0 
0 
l 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
I 
0 

R• 
4-!14c0 
4-F 
3-i.lc 
K 
4-McO 

R."' 
OH 
OH 
OH 
OH 
OH 
OH 

OH 
OJi.lc 
OMe 
OM• 
OH 
OH 
OK 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
OH 
O.li 
OH 
OH .., ..... o 
OE& 
OCH1Pll 
OM• 
OM:c ,.,..,.auo 
02l 
OEl 
OH 
OMc 
OH 
OH 
OH 
NH1 
OH 
01!& 
or.r. 
O)fc 
0£• 
OM• 
OMc 
O!\fc 
01\.lc 

Jl• 
l>J.:cO 
6-:l>:c 
5-McO 
5-).:cO 
$-).~c 
6-J.tcO 
4-Me 
5-3.:c 
6-)fc 
~ 
S.M.O 
K 
6-)(..0 
5-Cl 
6-)tc 
S.F 
s.:a.r. 
S-Ji.lcO 
S.McO 
1-J.feO 
6-CI 
H 
K 
S.M..0 
H 
1-F 
6-McO 
S.J.tcO 
s.xo. 
6-:0lcO 
6-McO 
ll-f.hO 
H 

O:bcrD.HCl 
Ar 

--t:. 
4:C:c.H, 
4-ClC,!-t• 
-i-~tcC.?.e 
4-0C.ll. 

Ji.let bod 

• •.4./.1 

"·' t·4,/ 

• 
• " , 
e 
•• 4. 
•.I 
•• •.4 
..... 4.& 

·-~ -•• •.•.4·1.' ..•. "· . • ····'·' •,t.f 
• 
"·' • " " ' '·' '·. ' " e 

6-M.O (IX) .... ,, . 
6-,.1.0 '·· S.t?tO • 1-r.teO "· '· 6-1olc0 •.I 
6-t.lcO " S.Mc 4 
6-McO • 1-M•O , 
1-McO • 6-McO • J.;\hO I 
S..t.fcO • 
6°Mc • 1-t.ScO 

t-=s.-.-E• fc • 
2t-:-1t• ~! 
t~z-s• ~ .. , 
1~:·\G., 
i:;:t• {-:, 

)l.p. 
fiS-i• 
Jf.~3· 
11&-20• 
146-9· 
s~a· 

ue-20• 

miat. l&J-80• 
-io!I~ 
- 011 
132-5• 
12-1-7" 
JOM• 
18~7· 
201-9• 
119-51• 
J&J-6• 
J$M• 
1H·60• 
a1-1• 

11e>-1• 
JG1-1• 

lG9-il• 
1;~· 
Hl-3° as-a• 
-(o:i,> 
·~7 

153-7• 
12~-J· 
-(oil) 

95-1• 
1so-1• 
H-91° 

161-4• 
111:-4• 
1411-50· 
21c;..11• 

9:.1-$• 

97-f• 
10~;· 
12~&· 
-(~ii) 
ne-30• 
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Siu~f l\lir: · :· c ~->· Ct.·:yiu.rbo~·lic ..i.\.ii.!s. . . - C'o .• 
Jnc. Nct?i. r..:;:. (.,!'~"'-~'.>{Cl. C 07c). Ja:i. 1:. I~<; ~ .S. 
Appl. July H. :;:;;~·. l[. i:P- The i:rt'pn. ~·= "'';·:.c.1:L a-il
ac:dylatoed in..:,.:.:::.,·:jca:oc'<ylic acids or s.:h~!:1:.c:,,,: r.":-i,·s. 
therccr by aci<.: ::yc:.::~y~;s of phthalim!•famcthy! ... -:~•5 <"r a!k)'l 
esters of rc-(1-acy:c.:cd i::ciol..J-yl)e;trboxylic acic· vr ~":i~:ituto:d 
derivs. t.hcttoi IS ce~::;-;";;.-d. The compds. pro:;•.:. a;c u~:! 35 

antfa-:fu.mel<ttc:y c.:;,,:.b. 'Jhus, a solo. of O.\•_'! :: . ..,:~ .,~~!::il!
rnidua:cthyl .,. '.: -';.'...:::lo•obcnz.:yl)-~-m<thyI-:- '"': !' '.'xyi:>clc.!-
3-yljacctatc in:". ::-.:. :c.:uc:ie was satd. ,.·itb a:i~:·::. ":Cl:;~ 10° 
and the solid ··::~,.,_..: ":: ,.itcr 2-1 hrs. :im! rf'c~~·~:.:. ::;,o !<"t
BuOH to yici•: , .. ; i<?-Ch~orc.bcn:oyl}-3-methy;-:-.::.,:l.<::x;::oidol-
3-yl}acctic 2£~. .A !'V!:i. of o.oos mole ur:-:s .. u-ll-\p-c!:toro
bcnzoyl}-2-mc:i.:-;-~n::.roindoI-3-ylJacctate in :::. n:~. ;;:.:r.hyd. 
Colla was coc:.:.,c! ~c lC" and satd. ,..-ith anhyd. ECI, t~e mixt. 
kept o.-emiith! 2: :?G~. :ar:d the pptd. benzene ~:::i~o;,."~" cf a-[1-
(f><hlarobCI:::.~;,:J:~z-:n"tilyl-S-nitroindo·-3-ylJ:i.:;:e;.ic ~c·c :Oltcred 
off, washed wi;.:; 5 m:. cu'.d c.~ •. ad dridl in v:;;c-..io ~ t 4() 0 to yield 
the pure com~C.. A .. ab. o! 0.01 rnole Mc a-(l-(p-chlorcbt:1.:.oyi)-
2-methyl-5-fiuoroir:co!-3-y1Jacetate in 15 ml. l"O% HCO:H 
contg. 0.01 ir.oie McS01H was refiu:i.:cd 5 hrs., cooled to roo::i 
temp., an".l d;:c. "ith SO ml. H~. the ppt. filte:cd ofi, ,.-<LSh~ 

. ~'COslt' O> 

A 

Jl R' A 
H Me<> Ba 
F EtO ..OC.H,CO . 
K :Mc l,4.~trimetbos)'baamyf 
K CF1 ~aitrofuraa-l-carb.nlJ'l 
C1 PbCH.O ,_..cei,,111cDzo7I 
H F ,,..carbomctlaoit}'IMGzo7l 
Mc SH p-mercaprobcazoyl 
K C)'dopn>pyl 2-pbca7ltbiuole-&-carboaJ'l 
K KO. '"°rbomctboz7bcazoJ'I 
McO CJClopropylct!losJ" 1'-mcth7l111l6aylbca10J'l 
CF1 PbCH.-S . l•mctbylbca:&imiclazole-2-carboaJI 
K dimctlaylouU--udo ~tluon>thiopbct1e-3-carhoayl 
H Et 1-trill11o<011cctrlbcazoyl 
H ltotcO ,.phCDOltJ'bCD&Oyl . 
H jMthylbcD&J'los7 ,_(~-,.S--dimctbyl'Yllemoyl}l>coaoyl 
K cycJobatyl 1-mctbylbcn:&imidaaolc-:.C-r!>oayl 
McO H • Juraa-3..,.rboayl 
with H~ and rccrystd. from krt-BuOH to yield cr-[1-(P-c-'1loro
benzoyl}-2-mcthyl·>fluoroindol-3-yl)acctic acid. Simil:u-ly "·c:e 
prcpd. the I listcd in the table. (The positions of R• c:ouid not 
be checked during cditini;). R. Yan Steen 

3259lt a-(IDdol-3-yl}carboxylic acid esters. Merck & Co. 
Inc. Neth. AiJpl. 6,609,138 (Cl. C o·ra), Jan. 2, 1967; U.S. 
Appl. June 30, 1985; 11 pp. The prcpa. of terl-Bu esters of er• 
(2-methyl-5-alkoxyindol-3-yl)acetic :i.c:id aud the a-alkyl derivs. 
thereof is described. 'i'be compels. have the general fom:ula l 
where R1 is an ullcyl group coutr• <4 C atoms and R' is EtO or 
MeO; they are valuable intermediates in the prepn. of no11-
~teroidal a11tiinftamciatory compds. Thus, 2.5 g. N:i. ~r:ic· 
choxypbmylhydruinau!lonate monohydratc was suspended in 10 
parts 1,,-1-BuOH, the suspcmion cooled under N to <to•, 1.70 

Jt'~CKR1CO.C>t., 

~>-~· (I) 

k 
snl. coned. HCI added dropwise with stirring, the mixt. hc:i.t~ to 
room temp., stirring continued 2S hn., coned. !\H, oidded to 
adjust pH to 3.3--3.5, 1.!lS J. lerl-Bu lcvuliaate added under N', 
the mid. reftuxcd (SW•) 5 hrs:, cooled to 10•, 3 ml. HiO added, 
the aq. phase sepd., the org. ph:i.se dild. with 12.5 ml. H,O, the 
mixt. cooled, kept fl hrs. b a refrigerator and filtered, and th'!: 
product washed with 0.2 ml. cold 503 lerl-BuOH and then \Vith 
HsO tt> &ive the lert-Bu 0·(2-metbyM~methoxyindol-3-yl)acctate. 
The Silme expc. with I.:: '9ethoxyphcny1hydr:i.zinesulfonate witn 
lerl·Bu o·methyllcvulinate gave the lerl·Bu o-(2-methyl·> 
cthollyiudol-3-yl);iropionate. Other I prcpit. were (R1, R', the 
alk:.li metal salt of P·alko'.'C.yphcnylhydraiincsulfonic acid, HCI 
(ION) or HCI in anh)"d. form, moles H,O/mole sulfonic acid, 
temp. prepn. hydrocbloriite, reaction time iu hrs., pH in reactit>n 
mr.c.lium durini conversion with levulinic 11ciil ester, coned. 11q. 
base, temp., and rc:iction time in hrs. give:nl: H, EtO, Na, lON 
HCI, 20 20•, fJJ, 3.0, NaOH, 10•, i: Mc, MeO, Na, lON HCI, 
5, 5:;•, 10, 5.0, ?\H,OH, so•, 4; Et. EtO, Na, JON HCI. 3, 25°, 
!5. 3.3, Me1~H. rrllux, 5; Pr, l'r0, r\n snit (anhyd.). J;: V 
HCI, !ti, 25•, 20, 3.4, KOH, renux, 5; Bu, EtO, K s:\lt (anhpl.). 
an!iyrl. HCI, 5, ;e,;•, 2J, 3.5, ;:\' H,OH, rl'flux, 6. lo rhe l:ast two 
cxpls. cv~c11.1ri·l:i w:1s rlirninat~il. A:~o prrpcl. •va~ " f 1-: f>
c~;;,·,r111'-=::111~·\;. ' .. n,tJthyt .. ."".-1n~'li1ox~·:rh~1•\ .. ,l~~d!.._cC"ric •• ~.di:: .;;L,-;, 
y;dd, 111. l.'11 • (aq. f:tOH), a.iter clr)'ing .. t t;;,• in v"""'· 

R. \' ;.n Steen 

·' 
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'.:~set::~ c:nei:.us 

.lOZ: .:;::~::~.u.. ?J:ar-c:11.~u1;~al comple~es ~it;~ .cy~:u~t~trin n,!ld 
l:•Y-=-'• d•E:•!"("H•"I ethe: rolyoera. A!tlsub••"'• =-~:rocc.~::-•. i:~I Co •• 
Ltd. Mi~.::c.:.:::i Y.:ka Pherm1ceutical Co., L~c. J:;::. Kokai 
Tokkyo ~"""JP !:!:.:o~.-;;s [8.&,lU,72SJ (Cl. J.Cn4:;(<.:). !7 Se;> 
1984, Apr!.. b~JS5,CJ, (!; Mar 1983; 1 pp. b"'~ o~ l>L-e;}-so!.. 

\7"""°C"10[CMACMa0loCHa~ 

" c 
drugs are tr-=~~ •i~i.. ruction products or I (,._ - H er :.:.,: n -
1-10) and cyclodc.xtr;r. to give conplexes that au, ""t ir. J-'":0. 7::us. 
ao~ cydldoirin-pol~-oHS •!ere prepcL by trr..atir:;i: 6-cyC:aee:trin 
with propyl~nc r;lyco'. cii;lycidyl ether and polyn:g. 'illis v:c.>C:.:c ,,.&S 
treated 1rith i..'lS<>L dru~ &.:ch as phenyt.oin and inoooe:hecir. tc. giq 
sol compJens. 

93; 111506&" Hyclropbilic po)yasen for inclemethacin teblets. 
Chi,-oda Yakuhin K. K. Jpn. Kokai Tokkyo Kobo JP SS,144,lli 
(13,1'1,316) (Cl A61K9/20). 27 Aic 1!!113. Appl. 82/25.JO&I, 15 
f"eb ~!U; 5 pp. S:&!>le itulo~thocin {l) (53-86-lJ ta~Lr:s ere 

~.,ey::.-o-a 
. CllaC:O..K I .. 

ptepd. by coatinr; I partides with hydrophilic polymers duri:i: t:.e 
~\Ution pr0Ct$9 prior to the table~ formation. Thus, 2-hydrc:y;i:-:cyt 
cd~l~e (SOO~-G4-2] .CO and polrethylene r;lycol 6 pc:-.:; '"-~~e 
di!-!'01~ in a mixL of 600 parts EtOH and 200 part. CH:Cb ';ci~ 
soln. w.·u &prayed over a mixL o( I 2SO, crysL c:ellulos. 150, a:1d Mi: 
111dasilic:ate alwninate 50 part&. The mixt. wu made into rri:.,wes, 
c!ried, combined wiL"i micrOCt)'SL cclluloH 2SO, lac'°'e 2~;;. Ca 
,1~-col1te 30, and Mi 1tear!le 10 part.a. and made into tob:e~ 

99: 53369c Salts or 2-(2,6-dichJoroaoiJino)phenylaceiic acid, 
[l-(p-chloreben:i:oyJ)-5-metholKy-2-m~thyJ-3-indoJyl}acelic acicJ 
and 2-(6-raetboxy-2-napbthyl)propionic acid ,.,itb o~anic 
bases containing nitrogea. Ciba-Gei"° A.-G. Austria"D AT 
370,721 (CL C07Cl01/-447). 25 Apr 1983, Appl. 81/709, 16 Feb 
1981; 1 pp. Newel amine ulta of I-Ill ~are prepd. l>J mmns the 

. ~o~CMMe~K Jir· 

c:omponenta in, •·«·· EtiO or EtOAc. Thus prei>d. wne IAlta of I with 
EtiNH, (HOCHfhCNHi, N(CH:aCH:aOHh HN(Cff:aCH,OHn. morpholin•, 
diisopropanolamln•, and N-m.ihyJ-1>-slucaminr, no •pecUic eumpln 
for JI and IJI aalw ware given. · 

93: l737S1u Phu111aceutical preparation• - containinl[ a 
mollu1k extract. Mcfarlane, Stuart John; Croft, John Eric 
Eur. Pat. Appl. 10,061 (CJ. A611<35/61l), 15 Apr 1980, New 
Zealand Appl. 189,489, 2r, Sep 1978; 34 pp. The occurrence or 
r;111tric ulccr.1 ur 11.omach bleeding from druc• it inhibited by 
combination wilh the drugs er a mollu1k Perna canoticulu1 ext. 
(Seat.one), which is compo~~d of proteins, carbohydr11tn and 
mir.erab (mineral and amino acid conunt given).· C1psule 
coropns. were given contg. the ut. and an&lr;esics-inOacimation 
inl-itiiton 1uch as acetyholic;ylic acid [50-78-2}, t!iclofcnoc Na 
[I ;;:o7-':9-G], phc n;,-:t..:.i.~a:one (50-33-9), o; fodorr.ethacin 
r ::;:i. ~-~-n 
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~-~ .. ;r.:: .. , A::tiphloJistic n::.:•o!'ltiota of phenylblltazon.
"'"'~ "-!~::iii salicylate. C!->\".:-.v;;y, Esiti!-r. Ezer, Elemtr; 
i'o~[~~~. Lilla; Gidai, Kata!:~; Ho:!";, Gyurgy; Hortoban;, 
C.yc:C'; K:irpati, E:;on; Palosi. E,·.,: Sz~orny, Laszio (Richter, 
GfC.:~c:i. \"tgyeszeti Cyar RL} U.S. ~.t!!5,4D? (CL .:24-232; 
AStn.::~/G2), 15 Apr 19SD, A;..;:i. C41,';7I, 17 Dec 1975; 6 pp. 
Tt-.; t.?n,;oirenic side effects cf a:-.~;;;~.!,1:f.stics indomethacui 
;~~--~_:>-I]. acdy!scliqlic _cc'( _ f'>'.t-7~-::?), phtnyl~u_ta::ont 
;;0:•-- ·-!!}. and ni/lum1c acid ~4.,!:.S-00-•) a:e anta•omzed b"' 
:;r. E !'~~··!.:;:c [54-21-7), ns !'"'·"'-:' by tests on rats": V::rlous 
~·i::: :r.~,ceuticals were prepc. cu:::i!:i::i~: these antiphlogistics 
u.·:::: ~:.:i sz.lic..-late approx. in a re~io r-f 1:1-1:10. 

f3: l!l':"!:oSv Submorpbous dru;:- p:-ep:irations. S«bm:iki 
YE!',,;h:~:i; Miy!lmolo •. M~to~hi (S~mitomo ChemiCl\I Co.. Ltd.; 
H;,y11sh1bara B1ochem1cal Lab(•r:tturae~. In<:.) Japan. Kokai 7S 
12~-117 (Cl. AGIK9/14), 03 FclJ 1975, App!. 76/lfl.JX>Z. 20 Jul 
1916; 3 pp. Submorphuus dru::s are prepd. by addinc pullWc.r: 

()-jco-0-c• 
u.o~u. 

CllrC:0.1' I 

[90S7-02-7J to aq. dru: solns. and freeze-dQing. The products 
dis~lve in gaslr}c juice more rapidly t~n do cryst. drup. Thus, 
2 c indomethacm (I) [53-S&-IJ wu dissolved in lil9 mL water: 
and 2 g pullulan (mol v.1. 7,0000) was added. The soln.. w~ 
freeze-dried. An increase in the soly. of the product was 
demonstrated, as compared to the soiy. or crystd. I. 

67: 172S96j Water-soluble salt or indornethacin. - Gallardo 
Antonio, S. !-· Span. 438,121 $Cl. C(>7D), _01 Feb 1977. Appl: 
02 Jun 1915; 4 pp. The mdomtlhacin mtglumine salt 
(36795-16-0} is prepd. by reactin: indomethacin (53-86-1] and 
mtglumine (6284-40-8} in water at 10-80•, filterin .. the so!n. 
and subjectin: it to a process or atomization at the ';.:e or 12ti 
mL/min, velocity or centrifugal disks of 10,000 revolutio:?s/min 
temp. or air at entry or 14()-90•, and exit temp. of70-100•. • 

56: t27271v Antiinflammatory attents coprecipitated with 
Jignosulfonic acid. Lybrand, Robert A.; Bell, Louis Cary 
(Robins, A. H., Co.) U.S. 4,004,002 (Cl. 42-1-230; A6!K31/60), 
18 Jan 1977, Appl. 89,999, 16 Nov 1970; 9 pp. Antiinflammatory 
agtnts were copptd. with lignosulfonic acid and tfte rnulting 
coppts. retained the therapeutic activity or the antiinflammatory 
agent while preventinJ the cnstric irritation. The prepn •• 
formulation, and pharmacol. or the cnppts. were descn"bed. E-~·· 
ammonium lignosulfonate wu treated with A!!)irin in a basic 
medium and the coppL foraned after acidiftcatwn contained 89~ 
by wt. aspirin and 9.8~ by wt. 1iin01ulfonate. Thia coppL 
reduced bleedins in a.t stomach mucosa 100'1. compared to 
aspirin. 

56: 60337r ComPe>sftions to suppress ·cutric bleec1iaJ in 
iadometbacin and phenylbu&azone therapy. Alphinl Reevis 
S.; Droppleman, David A. (Robins, A. H., Co., Inc.1 U.S. 
3,9~3,767 (CL 424-272; A61K31/40), 23 Nov 1976, AppL 
633,043, 18 Nov 1975; 10 pp. The inc!dence or in&estuw 

~-" .,. o~ . 
o I 

ulceration and perforation caused by the lnfiamroation inhibitors 
indomtthacin (53-86-1) or phen~·lbutoione (50-33-9] are 
minimized by concomitant adU1inistration of a 6-phenosyme=> 
thyl-3-o:i:azolidinone 1uch as meto:ralon• (I) (1665-48-1). 
Thus, in rall r-.cehins 20 mg/kg oral .ndomethacin, none died 
when rretrealtd with 200 mg/kg or.:il I while 86'7• died i:: a 
cuntro gronp pretreated with acacia suspension. Gutroint.ntinal 
ulceoration protection from phenylbutDzone by I w111 11!10 shown. 
Fonnu!ati.,ns were given cont1. corobination1 or I with i.ndomethadn 
or I with phenyll>uta:r.one. E.g., capsules conl.ain indomethacin 
25 11r.c! met:1J1a!one 250 mit/capsule. 

r 
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85: l77CM5z k-(p-Chlorobeazo7l)-N-(p-metho~pbcnylj= 
hydraziae hydrochloride. FRnerova. Ludmila; N~k. 
Oldrich Czech. 162,,229 (CL C09Cl09/10). 15 Feb 197S, ~.ppt 
72/&f/1.2.. 29 ~p 1972; 2 PP..- _p:-Me<>Cdl.NHNH1 was rac-.ed 
with p-CIC&H.COCI in dulled CH:iCli in the presence of Eb!~ to 
'ive 69~ N-(p-chlorobenzoyl)-N-<P-methox)-phenyl)hycirzU:ie, 
an intermediate for the prepn. of indometbacia. . ~ J. Q:~ 

34333r- 1-(4-Chloro~ 104-cydohe:udien-1-Jtcubm:.:;Ij-:?
melhyl-S-methoxy...l-iDdoleac:etic acid. LeYinc. Sey::ioi;r Davi<i; 
Diassi. Patrick A.; Vogt, Berthold R.; Weisenborn, Fra:ak L. 
(Squibb, E. R.., and Sons, Inc.) Ger. O!fea. 2.1s1.~s {CI. C 
Oitl&, A Gli), 27 Apr 1972, US .Appl. 82.512, 20 Oct 1970; 60 ?P· 

Cl~. 
The title compd. (I), useful as antiinflanunatory, as::i11ynt:r. 
and anaJ:esic agent and as interm~iate in the prepn. of l
(~blorobemoyl~mcthoxy-2-methyl-3-indoleacetic acid (ll). 
was prepd. Thus, reaction of 2.4 c m (R. - Cl) with 2 ~ 
.r.teCH:?li"NHCslfcOMe-1> in diou:le contr. pyridine 5 brat&• 
pve 1.2' ., 111 IR. - N(Cslf.<>).fe·f>)~:CHMe) (IV). Treat
ment of 1..l5 c IV with HCl(c) in MeOH/EtOAc 20 min OD a:a 
ice bath pon 1.01 cm (R. - N(Csll.OMe-f>)~'"H,.HClJ (\). 
Ha.tin~ 1.75 g V and 0.76 c lcYulinic add in HO.Ac 3 hr at 8()• 
pve l .S cL R.edn. of 1 with Hover _Pcl-C or with Spvdl. 

101708h 1-(p-Cll1orobaafOJl)-2,3-bis(cuhsJ'methJl)·5-me
t1aoSJiadole aD4 esten. Cbemerda,, John M.• SleWDser. 
Meyer (Merdc and Co., Jae.) U.S. S,4U,,5H (Cl. :!t!O-a26.13: 
C C7tl), 08 Jul 1969, Appl. 26 Jal 1967: 3 Pp• Tlae di-Me ester' 
(I, R. - R.' - Me) (Ia) (useful intermediate us the~-of l-{l
chlorobcnsoyl)-2-mctbylindoJe..1.acetic acid, of the title campd. 
(I, R. - a• - H) (lb}) was prcpcl. Thu, so 0.01 mole 1-{f
chlorobcnZOJ1)-6-~indolc in 100 ml. tctnh7drofurin 
(THF) was added 0-021 mole Me diazoecetate i11 25 ml. THF 
ovu 15 mia., and the mixt. irradiated at »-1• to cive la. Siml.-

)fe()'f""t-ra1r;.,il 
~>- -•1/:l)Jl (I) 

~_a., 
l•rlY prepd. was I (R. • H, R.1 • Me) (II). A niixt. of O.OJ mote 
U, 8.5 f· anhyd. Lil, and ~~J ml. 2,G-lutidiae was reftuxed S hrs. 
under N to 1ive lb, also prtpd. from Ia by this procedure ll 
"'as prcpd. in a 3·1ta1: r~action from di·Me 3-oxo-4-bromoad~ 
pate. F. J. Sprules 
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;J:~LYSIS OF THE Af.SIRACTS OF PATENTS 

Pctents of the co:.:pou::c mebendazole are sti 11 val id 

A;>art fr .m the sta~c~rd process (A7 .£.) other ir:terEstin'.; ~yr«~'.':e-:ic 

o lternatives are described in pateflts A7 .1. to A7 .5. a:-.::;!"!9 p;t-.ich 

A7 .3. amd A7 .4. seem particularly interesting beca1,;se of the t;Se 

of calcil!lll c~anamide. 
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A7.l. 

A7.2. 

A7.3. 

-1-

A7 
MEBENDAZOLE 
Preparaticn 

99: 3S:fi.:m N-Ac:7Jambtoaule•. Martin. Dieter; Grau'baue?. 
Hein=; SthUIDallD. Hiltraud (A!:ac!emie der \V"'memchaftea dior 

. DDR) Cer. (Easl) DD 15S.,3SS (CL CC!iD235/32). 12 J- 1963, 
Ap::-l 2:?0.703. 25 Apr 19&1; 11 J'P· 2-Amiuou.cMs _. tnmacyl&ted 

.O;:l_, I 

25669k Methyl 5(6)-beozoylbeazirr.iclazo1-2-7fc:a:bai::ate. 
Barker. Alan Charles: Foster. Richard Crcxory (Imperial 
Chemical ladustr:~s Ltd.) Brit. 1.,350,277 (Cl. C Oi'lr). JS Apr 
JOi'4. Appl. 44,!03/71. 22 Sep 19il: 5 pp. The title cou;pd. 

" ea ~~NHCOaUe 
~N I 

(I) was prepcl. by dcc:ompn. of lH-2.1.-'-~thiadiaiine derivs. 
with acid or ~P. E.g •• dccompn. or Me i-benzoyl-Ul-!?,l,4-
bcnzothiazin-3-ylcarbamate (ll) in :MeOH with 2N HCl s;:ne 
529' J. II was prepcl. in ::? staies frc.m 4-beDzoyl-2-niL-oar..iline. 

3936t Prepanti~a of •UCJI 5(6)-aCJlbenz!midazo1,S car
bamat!ls. H8nany1. K•lman; Toth. Ga:a· Simay Antal· 
Gonc:zi, Csabai TakaC?, Kalm:ns; Ajzcrt. Jio~ K. (Chin?i,: 
GyoS)'aar cs \!eryesz!_la Tcrnwkek Cyan Rt.) Brit. I .,3t8.460 
~ <;~4). 20 J.iar 1914. Hung. Appl. 14,G?B, 05 Oct um; 5 pp. 

ti - compds. were prepcl. by rnction or (aJkoxycarbonyl)
cy;anam1da w~th aeyl-o-phcnylencdiamines. Thus. NC~HCO,.. 
M,c H!'ctcd wath 4-bcnZO)i+plle11ylencdiar.1ine at 90-5• for 4l; 
min With pH kept at 3.5-4.0 by adc!n. of HCI to Jive 81 ~ ;{, J.fe 
:!!)-bauo)'1·2-bcnzimid:azolykarbam:ate. NCNHCO,Me h:ad 
ce&r~- by reaction of Ca cy:anamide (jn tub. Ca1Xs) with 



Ai.!!. 

A7.5. 

A7.6. 

78801n S(6}-Acylbc:::i::-..id:i=oiyl alkyl carbamatH. H:ir
:-;:~yi, Ka11113.Jl; Tc.th, Geza; ~i:~:iy • .r\nt:al; Gonczi, C:-:.!...i; 
T~-:.:u:s, Kalman; Ajz.<'~t. l!·"•a K. (Chinoin G;oi:y~-~r o 
\·ci:;-c~cti Termcbk c:;·::.;a ~,~.) HOI:lg. Tcljcs 5600 (Ci. C 
t•;cc!), 28 Feb ll!i3, .,.·,~·;;l. Ci-1:;:?, C'I) <kl 1971; 1.! :';• .. I 

R'co r;.'o a:ttz 

'(;C}-r-JC~zq '(( 
H l Nltr R 

(R -= Me, Et: R' - !.!e, i>f:, p-tolyI, p-Clc.H1) were p•,.:-•c. b:· 
t!'uting ll with NCNHCO:R in ~q. medium al 30--IC· .- •:::: 
pH 3.G-4.5. Th115, ~XCN was treated "ith CiCC,,:'.:e i~ 
::.q. EtOH al 30-to•, and the min. healed 4S min at 90-.':" ""!:.~ 
II (R1 - Pb) at pH 3.5-4 (HCI) to gi~e 833 I (R - l.lt.. R 1 

.. 
Pbl. T. M;;:Ucsi 

5.Jflc MethJI (5(6)-benr.oyl-2-beazimidamlJIJca:?lm:ate. 
Barker, AJa11 Charles; Foster, Richard G. (lmpcri:d 0-..e:n:cal 
Ja~ustries Lt4.) Ger. Offen. 2,246,605 (Cl. C07cl), 29 Mar :97S, 
BriLAppl.4f.,203/71,22Sepl&71; 16pp. Tbetidcc:im;>:i. ~). 

~--c&:~u 
asdul as anthelmintic, W2S prcpd. from the benzothiae:a:::teS II 
(PhCO c:omiected in position. 6 or 7; n - 0 or I; R. • :rr •• t...c, o:
Bz). Thus, ll (PhCO connected in position 7, n - 0, R. • H), 
prcpcl. from 4.2-PhCO(OrN)c.HaNHs 21U1 SCNCOIMe r-L. 4,2-
PhCO(O,N)C.lliNHCSNHCOsl-lc, was refluxed in 2N HCI :i.:ui 
Me0Hfor17Jlrtogive5231. 

100047• Aulhelmintic aJkyi N-(S(6)-ac1J.Z.bemimidazol/ll 
carbamates. Van Gelder, Josephus L. H.; Racymaekers, ~
fons H. J.1.; Roevens, Leopold F. C. (Janssen Pbarmac:cutsca 
N.V .) Ger. O«en. 2,029,637 (CJ. C 074), 18 Feb 1971, US Appl. 
20 Jun 1969; 28 pp. The tide cosnpds. (1). actiYe acaiost e,s. 

~)--co.-· 
" Jt 

S~Mu.ia ,,...,.;,, Trv.Anlron~s, were prcpcl. ac:cordinr to U.S. 
3,010,968 !rom 3,4-(HtN aCOR. (ll) and H1N(J.leS)C:· 
NCOslt'.: n Weft prepd. rom Phi' and R.COCI in the presence 
cf AICJ1 via ,_PC.H1COR., aitration and ammoaolysis to pve 4,3-
HsN(O,N)c.H1COR., which were hydropnatc4 over Pd/C. 
Amonr 14 compels. prcpd. were I CR. and R.' pen): Ph, J.le (10); 
Et, Me; c:)'_clopropyl, Me; ,_Mt: ')c.Jf,, J.le; · 2-thienyl, Me; 
Ph, Et. 111 had LD,. >80 mr/ks in sheep and >40 ms/ks in 
mice, rats, chides, ancl chickens on oral administratfo"1. 

. KR.PG 
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AHAL YS: S c::- -;HE ABSTRACTS Or p,; TEiffS 

Amor.~ ;.~,;: ;:--ater:ts cited A8.25. se:E-ms to be an i::eresting alternativ·'

to ~he st.c:r:card process. In this "lrocess ethy'.a:::inc:.methyl-pyridinQ 

is used ~0 that the ethy1<:tion step of the stc;r:da~d process can L 

omitted. ,';1so patents A8.8., A8.10. and AB.17. arf: similar to t!-~ 

standard process. ( in AS.a. there is an obvfous misprint in tr.-:: 

first reaction step. ) 

The process given in A8.18 seems to be of particular intere$t because 

it makes use of relatively ch!·eap s~arting m~t.:rials ( acetoacetic 

ester and orthoformic acid ). 

In AB.21. different alkylation procedures for 1,4-dihydro-7-methyl-

4-oxo-l ,8-naphthyridin-3-carboxylicester and subsequent hydrolysis 

to nalidixid acid are described. 

r 
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!-8. L 

AB.2. 

AS.3. 

~.s 

~:.:O._!DiXiC ACID 

Preraration 

101: 13067~• l-Ethyl-'-o:a:-1.,4-dihya~1-m~thyl-l,S-napht=
:.,. ;diae i.t-..£•a1ivn. Cuemszegi. Ferenc; l>.boalcy, Gi;.'!lor; 
Somfai. Ev"; il&n, Karoly; Hemadi. Gyula. Mrs. (Chino!::l 
Gyogyszel.' f'l> V~e..uti Tcrmakek Gyara RL) l:!uuf. Tcli~ Hlf . 
30,0l• (Ci. CO-:!l.iil,-<W). 2S Feb 198-1. Appl c'J/2;u1. ~6 Nov 
1~. 14 p;:. The t.itla compels. I (R • C1-e ~l or ala.-.:l}"'j ._, 

ro~ 
. ... .. 1! . .J· 

prep!. Thus. '15 ks I (R •H) - ethy)ated with 90 ks EbPO. iu the 
presence of 23 q lC.-c<b ill 30 lei lipcin• for-1 h a\. 14Crl609; tile 
azeotmp. .... diatd. .U..ult.neowfy aDd th• mizL ., .. heeted at 2!Ci• 
!,cif" "16 q I (R • Et). Tb~ lat:er - upoad. to si- nali~=ric 

92: 76.U!lh l-Subslituled-l,«-dahydro-&-oxo-3-p>-ricliae= 
carboxy1i&> acicl deriY&tives. Agui. Hideo; Saii. I~~! 
Nakashita, Mitsuo (Sumitomo Chemical Co.. Ltd.) Jpa. Kokaa 
Tokk)o Koho 7'-11%,877 (Cl. C07D215/48), 04 Se;> 1979. 
Appl' 78/18.794. 20 Feb 1978; 5 pp. Fifty-one title t:e:hs:. J 
(Ri = a1f<yl, OH- or h:alo-substituted alkyl, alkenyl; R3, P.• = ~. 
halo, NO,. alkyl. alkenyl, aryl, RSR•N (Rs, R' • H. all.."Y:; WR•:-; 
may form a rin:l; Z. zi. V • CH, NJ were prepcl.. by e.r .. 

"hJvc:o." 
11,A .. J 
11• "' . 

.. """'· "' ... 
n ....... "'""' 

alkylation of II (RT OS H, alkyl) in the presence or c;ua~.a:y 
ammonium salts o• KF followed by hydrolysis. Thu., ll.6S f II 
(RJR~ .. 6,7-0CH:O, 'Ct' • H, Z • Zl • V • CH) wu stirred i:l 
H:aO 30 min at :o-s•, 0.59 g Bu.N• Br •dded. 27 I Et250t 
alded, 55 g 20~ aq. KOH added over 30 min, the mi& heated 1 
Ji at .c<>-s•, 68 1 20~ H,so, added, and the mist. heated 2 h at 
90-5• to give 12.8 g I (R:: • Et, RJR• - 6,7-0CHiO, Z • Z• • ZZ 
• CH). K. Senapuku 

92: 41916w 4-Pyridiaone-3-carbosylic aclclt RDd/or their 
derivatives. Grot.e, Klaus; Zeiler, Hans J09c:him; Metzger, 
Karl (Bayer A.-G.) Ger. Offen. 2,808,1>70 (Cl. CO'iD47J/04), 
30 Aus 1979, Appl. 24 Feb 1978; · 39 pp. The tide compC!s. I 

l~·»·COlll 
~. . "' I 

(1-3 of X-Xa • N, the rest optionL>1ly substituted CH; R • 
tert ·al!<YI, c:ycloalkyl, o_ptlonally substituted NH:r1 heterocyclyl; 
R• • H, alkyl, aryl, aral1eyl; R2 • OH, ester or amiae croup) were 
l>fepd. for use as bactericides and fttd additivn (no data). 
Thus 2-chluro-+methylnlcotinayl chloride reacted with J.feNo 
HC~fe:CHC02H In diollane in the prer.enc:• of 1.&-diazableycto:::s 
(5.4.0)undec-7-ene to give S«~ I (X • N, X• • CMe, x2 • X• • 
CH, R • Ra • ~e, R2 • OMe). , 



:. ( .. 4. 

A8.5. 

AB.6. 

AB.7. 

-(-

!15::: !:: · ,.. 1-:i.l:..,:;!-! .·1-dihyd!:'H-O:X•~ ! .S-;:a;.~~~:.--:..!ine-= 
3-ca~:·: '"'= ::c &-cld,. O:aka. Hiros:1i; !'.:~'"·:i.t .. S::~-.::...·.... :",:,::~ 
Kunit ;·::.:i.-i-.:., Ltd.) Japan. l\oi..:.i E ~!.59.S (Cl. 
C07lJ-· : .·.;!, H l•iar 19io, Appl. 74/!~~:...-::.~. 11 s~11 I'li..J; 3 
pp. :.::..;:~fa:ddi:ies I (R = alkyl; }{: = H, £!kyl, a.lkoxy. 

0 

~·-EXYa r. ~'·~ 
11 ll. fo' O-::<r.H 

nit.""C~' •·. '-.-::r··~ OCH:O) were tr~~~ w:th COCi~ er its deri.,.,. 
and h.:_:---~_.: ... ,! to gi..-e tiUe carboxylic ac:cs II. 7nus, l.2 g l (R 
=Et !-:.' = r::-~:·~!0)2) in THF was stir;ed with !.2 d ClCOtEt 
at l'(I~:- :~::'::·. ~-5 hr and bydro1J%ed with.!-: NaOH to gi.,-e 0.4-' 
corr~;:.o-:-;:f::.:; JI. /,mong 7 more II pre;.d. v.ue (P., Rt ri'--enJ: 
Et. 1-:.'. :; ;,;~. 7-Me; r.t. 7-Et; Et. 7-nitrc.fu.·yivi::yL 

I. MatsumrtA! 

phthyridmes I \R • elityl; Rt • aJky-:. by.hox}lllkyJ. carboxy. 
1Ubstituted ca:boxy; Ki = H. alkyl, alkOxy. alkylthio, alkylsclfut;I. 
amino. nitlo, alkylamino. hydmzino. carboxyacylamino. nitrofuryl~'"'YI. 
pyrrolidino, pi~i were d:hyclrogenated to give 1,4-dihy= 
drcr4-oxonaphtbyrldines II. '!'hus, 2 ~ I (R = Et. Rt c:: CO:H. 
RZ =- 7-Me) wu refluxed with 6 g 2.3-dicblor'0"'5,6-dicyan~l,.C-C 
bemoquinone in CsHs 1.5 h!:_~_give 1.71 g correspor.d;n~ IL 
Also prepd. were JI (R• = COzH, RZ = 7-.Me. R = Me, 3u). 
Chlnr11nil WA• 11111n the dehvdror:enating agent. L Matsumoto 

85: 94339x l-Alkyl-l,,-dibydro-1-o:c~l.S-naphtbyridin...-.= 
3-carbuxyJic ac;ds. Aikawa, Norio; Tayama, Tatsuya; O~a. 
Hiroshi (Kanebo, Ltd.) Japan. Kokai 76 32,59? CCI. 
C07D471[04), 19 Mar 1976, AppL 74/104,525, w Sep 19i4; 3 
pp. Naphthyridine ketals I (R = alkYI; R1 • H, alky'. a:.koxy, .. -m· .. -dJ-

" = I . II ~ U 

allcylthio, alkylaulfinyl, amino, nitro, alk_ylamfoo, hydrazino, 
carboxyacylamino, prnolidino. piperazino; RZ, Rs = allcyl, R2RS 
• tlkylene) were carboxylated with COCb or it. derivs. and lhe 
ketals hydrolyzed to give title carbosylic acids 11. Thus, 1 g I (R 
• Et, R• • 7-Me, R2R' • CH:£Hi) m CHCb was treated with l 
g COCb at (\•. kept at room temp. ~ hr, and h1drolyud with 
p-tolueaesulfonkO acid in MeiCO to g'..ve 0.4 g II (R • Et, R• • 
7-Me). Also prepd. was II (R • Me, R• • 7-Me). The 
carboxylation wu also effect.cl with ClCOzEt ~ DMF. 

· · · L Mataumoto 

85: 56.l9v 1-EtbyJ-7-methyJ-C-0~1.4-dihydro-1,1-aaa 
phthyridina-3-carboxylic acia. Chinoin Gyogyszer- es 
Ven•nzeti Termekek Gyara Rt. Neth. t\ppJ. 74 16,921 (CL 
C07D, A&llC), 01 Jul 1975, Huns. ApfL Clrl430. 2!> Dec 
~973; 7 pp. The title compd. I (R • OH wu prepd. in 91..&"711 

II 

... yy:) 
~C:OR 

o I 

yidd by the alk. hydrolysis or J CR • CH2N•ZJ·, where- N+Z • 
pyridinium, a-pic:olinium, quinolinium, or isoquinolinium). 

r 



f\8. 9. 

AB.10. 

AB.11. 

~.;. !2l7!!Sj 3-Acr!:. ;-: . .:-L:!-:~ ~,..o--.;-oxo-1,S-n:iphth!·:-:.•;,,,.~. 
Lb:-.e~. George Y.; :;-...,::(•.,l:~. }~uth P. (Steriini Cr..:;. ~~d 
u:s. 3.925,198 {Cl. ~:;~:,._~5:~; CC7D}. 09 ilcc 1"75-. ,'\;.·~·l. 
il3,S-U, 20 Feb 19:~; ? P?· D;vision of U.S. 3.:..~~. tal7. 
2-Amino-6-methylp)-ri.:::u~ ""a!' treated with EtOCH.-CE~OC= 
F.....CO...Et and the cr-(6·1.·~t.":yl-2-;-~-i.dylaminomelh,lene~tai~ 
cydi7.ed to zive 3-ace:~·l-1,(-dihy<!rcr7-methyl-4-oxQ--:!,&-:u .. = 
phlh)-ridine which v.-a... efoyiattd fo!lowed by lreatme::i~ v.;th 
N:iOH and Br to give l ~th.,l-1 .. <-Uihydro-7-methyl-4-Gxo-:U~-= 
:roa;>hthyridin~3-ca!b,1xyhc :.c:c!. The nap:ithyridii:!t-:t ~ere 
bactericidal (no data}. 

84: 59.Slld 1,8-Ni ll hlhyriO.inP derivatives. Chinoin Gy~~-sz .. r
es Vegyeszeti Tennek,J~ Gyo.r& P..L Neth. Appl. 74 1:.~2:; (Ct 
C07D. A61K). 01 Jul 19:5, Hunr. Appl. CL-1436, 29 r:,,,c 

· 1!173; 11 pp. Tbe.ha-=te!icicl::.~ (no data) acid I (R = CG:P.) v•e:s 

prepd. by treatin1 I iR = CHMn. CHtR•. R• .. Me. Et. Pr. Ph. 
CH:zPh. cydohexyl. cyclohtxylmethp) with a>yridine. pi~line. 
isoQuinoline, quinoline, or NMes end iodine to give the qW1lemar) 
iodides I (R • quaternary emmoniomethyl) and hydrol}'U.""IJ •ith 
base. 

17~1128d 3-Acetyl-1· alkyl-1,4-dihydro-4-oxo-l,8-J'lapht!'Y= 
ridines and intenne-Jiates. Lesher, George Y.; .Dre::ia.;.ie. 
Ruth P. (Stt:rlin~ Drug, Inc.) US. 3,5!>5,017 (CL 26..~:95R; 
C070), 15 Jul 1915, Appl. 333,S41, 20 Feb 1973; 9 pp. o; •ision 
of U.S. 3,875,li2. 2-Amino-6-melhyJp;:,Tidine was treioted witb 

~COR1 

.i.AJ...,) 
R I 

EtOCH:C(CO-..Et)COMe and the cr-{6-methyl-2-p)-ridylaminome= 
lhylene)acetoacetate, cyclized to the naphth~"tidine I (R s H, R1 
as Me), which was ethylated end the J (R "" Ee,. R1 • !.le) 
brominated in NaOH to a:ive I CR • Et,. R1 • OH). . 

131562w 1-Alkyl-:i-subttituted-4-oxo-1.S-naphthyrldin. 
clerivatives. Morita. Y0thiharu; Wasatluma, Kuuo (Mitsubi1hi 
Chemical lndU1triea Co., Ltd.) JapaD. Kokal 75 24,292 (CL 
16E612), 15 Mar 197f>, Appl. '13 74,658. G2 Jul 1913; 6 pp. 

. 0 

R-o:Y 
·R1 I 

.aY 
H H 

D 

1-AlkyJ-3-subtlit.ited...C-oxo-J,8-naphthyrldintt I (R • ~l 
alkyl, alkoxr, R• • alkyl; X • elkMycarbonyl, carboxylict ecici 
alkali metcl Hlta) were prepd. by reaction of kubltituted-.C-h=
ydroxy-l.&-1'11phthyrid1ne allc-ali mrlal 1alta II (M • alkali 
mrtal1) with alkyl ·trinuor· 1111than11ulfonate1 followed by 
hf.droly1i1 of the rnultins complexes. Thu•, 2 J 3-ethox-;carbon~ 
y -4-hydrox1-7-methyl-J,8-n1phthyridine (Ill) WH added to a 
mixL or PhMe, ELOH, and 0.37 c K end the w'1ole refluxed 2 hr 
to 'ive 2.45 c JJI K salt. Refiuic or a mixt. of Ill K Nit end 3.5 
c Et trinuorometh:anesulronde in Et20 2 hr and hydroly1i1 .,;th 
6% aq. NnOH 2 hr with renux ~ne 87.27• 1-ethyl-3-carbosy-4-o 
oxo-'1-meth~l-1,8-naphthyridine (nalidixic acid) (lV). Also. 
3-ethoxycarbonyl-l-ethyl-4-oxo-'1-mtthyJ-1,8-naphthyridine 
wa5 .rirrpd. JV Wilt 'l!ntibacterial. . K. Sempuku 

r 
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:.·;:.::,~,:n : •. h:.·1 1 :- :-uxu-l .~-na.11hlhy1 :.: ·•·• .... ~. "'~:1 
t"y.·h.: al!<yl'.' .. . ·.: ': ;.;~·bmin"melh~-l~ne)m;i.'..,;,.,_ :;,,:,, 
Hn~•t K. ts:~:' ·'· ;::,~;·. '"'.) U.S. 3,!15fi,!>OO \:.·: :.'.·~ .• ::~ •. ~:-.:: 
COid}, :.: Dt. :~·:.:. t\p;•l. 335.i:IJ. 26 i'ch :.<'; 9 I'll· 

mo_.;:,' 
. . 

"'~ .. p; 
if 

ll 

The isnpro1-ili<!,,1·yl n • .,:nylenemalonate J (n = 0} w;.s ox:dized 
and the resu!ti••: I {n = 1) wru. cyclized by heal and hydrogenated 
to give the n:,;.htt.~·ri<line JI (R = R1 • H~. which v.·1:5 

hydro:r.ymethvl:".<ec and foe rcsultin: 11 (R = H. fi.: = HOCH:) 
alkylatcd with ElI a:nl o:..idized with KMnO• to gi-.~ II !R : E:. 
R1 = C02H). Correction o£CA !>:?: l~O:Q!!:. 

972S2h f-Alkyl-1.4-dihydro-7-subslituted-4-oxo-: .S-= 
naphthyridine-3-carboxylic acids via the 3-aminornethyl 
analogs. Lesher. Ceorce Y.; Gruett, Monte D. (Ste~i!:-:g Drug. 
Inc.) U.S. 3,f:S2,13% (Cl. 260-295.SR; C07d). 06 Mr,y 1975, 
Appl. 3.19,090, 08 Mar 1973; 11 pp. The naphthyridines I CR = 

Et>NCll:. H. C02H; R· :: H. Et; R: = H, Mel were prcpd. .1. ~us 
I 1K = R1 = H. I<' = Mel was trl'atcd with Et:NH :?nd HCHO 
and tl.e resulting I (fl = l~12NC:H2) t-th)·latell tu gi"e I IP. = 
Et:NCH2. R• = io:t. R2 = Me>. which was nxidizt:d .-ith Kl\.!:"10: 
tn i:i~·e l (R = C02H). 

97250r l-Alkyl-1,4-dihyd ro-7-substituted-.C-0110-l .8-= 
naphthyridine-3-c:arho11ylic acids via the 3-carboxa!dehyde 
analogs. Lesher, GH>rge Y.; Gruett, Munte D. (Sterling Oro;;g. 
Inc.) U.S. 3,873,.'i54 (Cl. 260-295.!iR; C07d), 25 ?-tar ~975. 
Appl. 335,613, Ob Mar 1!.173; 10 pp. 1.8-Naphthyridin~3-c-a~hoxyli: 

I, II• t01H. 11
1

• [I 

II. A • R' •H 

Ill. II • H. 11
1 

• C:HO 

IV. A• [1. 111 •CHO 

acid (I), useful •• a bactericide (no data} was prepd. by 
formylatinJ naphthvridine JI, ethylatins the formyl deriv. Ill, 
and oxidiiang JV. Thus. 3.8 g Ill, obtained by Cormylation or II, 
was heated with 3.8 c Etl in DMF conlg. K:rCOi for !)O min to 
give JV, which was oxidi:<t.ed (KMnO•l to :r;ive I. 

79218x 1-Alkyl-l,4-dihydro-7-sub•tituted-C-oxo-1.S-= 
naphthyridinc-3-carboxylic acids via the 3-hydroxymethyl 
analogs. Lesher; George V.; Gruett, Monte D. (Steriing DruJ, 
Inc.) U.S. 3,8G9,CU (Cl. 260-296.!iB; C07d), 04 Mar 1976, 
Appl 336,734, 26Feb1973; 10 pp. l.8-Naphthyridine-3-carboxylic 

~"· 
~)l.,) 

" 
_0-11HCH~V"'• 

"'' H ~c{"'"'• 
0 II 

11cid {I, R • J-;1, Jt1 • CQ~H), 11sr(11I H 11 h,1clcririclc {no duta), 
was prepd. (rom cyclic iMJpropyliclrnyl 111alun11lc II \·ia c.·ydization, 
h("droxyme1hylat1on, ethylation, anti oxidn. Thus, J m. • R• • 
I I ,,!;:.aineci by cydizet ion d II. -.·r1• hycl1oxyrnc1h:;lu1r.d wi1.h 
HCl!O "' ,::-. .. r m = II, HI .. CH.Oil), whirh w;1~ r.:!i·:la'1·d 
lt:'.!i ti) I i!( ... 1-;1, B.1 ,,.. Cll;Ol!1. O.icin. ,,: the l~ttcr with 
K!\h,C), giwe I lit .. Et, R• "' CO~!I). 
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S!':'.-! ;' :t-1::~~;.:,·lar::inometbyl-l.-!-~;~1~1::-~.:-,~". -! .S-na= 
pht!·: -: ... ;:-.. ,.. L~~:~t~. Grort:e Y.; C:;.:~:- !1-!o:-~· i ·. (S!rrlintt 
D:u;:. :-::.! t..:.~. ::.:ic>.&SO (CL 2ii~:<:fa~-;; Cu:::.-. ~ S .\pr 1975, 
Appl. :.;::".:::!-'.:. ~·ii ~-far 1973; 11 pp. ,\r;?t:oT.H~:!atfon or 
l,4-.;i;.-c:-<-<'10-!,8-naphthyridines fo!bw~c i:y alkvlation 
mid c>..:i:-- i:r'"e 1,4-cii.'t)-dro-C-o-l,&-na;:,:-,._""Y::ci:>r·3~bosylic 
acic!~. e>-1:'ul :i~ 01.cluicides (no c!a\a). Thi:s, 1,¢-Cih,-.!nr':-me= 
thy!-4-c.10-l,S-na;;hthyridice v.-as refluh1 ,..;:~ Et=--..: in aq. 
CH20 :o i:iv .. t>,t 3-(diethylaminomrt: . .':~ ct:riv. which 111FH 
alky!;;ted •·!:h Etl and theri oxidiz· ~ '"::=: ~M:iOa in aq. 
pyri~::te to l.;., 'tl l~foyl-l,4-dihydrcr7-rn.:t~!'~~ -..•::<o-1,S-naph=:: 
thyr:c:r.~:H:c ~.:J<!·!ic acid. 

S~'iK•:i !-J,.lkyl-1,4-dihydre-7-subs:itutrd-.:-oxo-l,8-na= 
phth~r;c!iu.,....l-carboxylic acids •ia ti•e 3-~cirtyl analogs. 
~: .. :. Gwr;:e Y.; Hrunda,e, R Pauli=•t- fS:trlinz Drur. Inc.) 
U.S. :.s•s.r;:: (Cl. 2~2S..).!t8; C07d\ (t! Apr 1975, AppL 
333.5~1. 2G Feb 1973; 10 pp. J.ntibacterial (no c!a!a) 

··~ •. 
0 I m 

naphthwidin.carboxytate I (R ... Et, R• • C03H. Jt2 • Me} (II) 
111FP prepd. from acetoacetate 111- Thus. heatir.s a mixL or Ill 
and mineral oil for 30 sec at 300• pve I (R • H. R• = Ac. R2 "" 
Me) (IV). To a sus?emion or I\ and DMF was added Etl t.? 
pve I (R • Et, R• • Ac, R2 • Me) (V). The addrL of V to a 
cooled soln_ or NaOH-Hi<rBr cave II. The condel!Slltion o! 
6-meth••l-2-i>vridinamine with EtOCH:CAcCOiEt eave III. 

43292c 1,4-Dihydro-l,8-naphthyridin-'-ones. i.~esuros, 
Zoltan; Hermecz. Istvan; Vas,•ari, Lelle; Horvath, Agnes; 
Rittli, Peter, Mandi, AtiDa (Chinoin Gyogyutr es Ve;:yeszeti 
Termeke:k Gyara RL) Ger. Offen. 2.432,730 (Cl. C 04d}, ~ 
Feb 1975, Hun,. Appl_ Cl-1397. 17 Jul 1973; 16 P:>· 

Four naphthyridinonea I (R • H. ~.; RI • Jl.'le. CF2, OH). useful 
as bactericides (no data), - prepd. from 21111ino-&-ineth)'l1»'ridin• 
(11). Tt.us. II, MeCOCHsCOiEt, and HC(OEt)a were heated in 
the prrsenc:e or AlCla to 1ive 82'1. Et 2-(((6-methyl-2-p)Tidyl)a 
amino}methylene)acetomatat.e. which wu heated in panffin oi1 
to ,ive 79.5~ I (R • H, RI • Me) (Ill). III wu eth~lated with 
EU and K:rCOa in DMF to five 95.7'1. I (R • Et. R• • Me), 
which on treatment •ith Br 1n aq. NaO'l.f and dioxane at s-10• 
cave ~'lo I (R • Et. R• • om. 

170S64v i,4-Dftyclr~~i,8-aaphthyrfcliae-3-carboxala 
clehydes. Lesher. Geor,e Y.; Gruett. Monte D. (Sterlin( Dru1. 
Inc.) U.S. 3,857.851 (Cl. ~95N; C md). 31 Dec 1~4. 
Appl. 338.613, 06 Mar 1973; 10 pp. The titk carbo:saldehyde I 

(R - H. RI -·CHO, n - 0) Wll prtpd •• ethyl1t.ed to I (R - Et). 
and oxidiied to I (R • Et. it~ • C02H, n • C1). Thu1. 11 (11 • 0) 
w .. oxidized to II (11 • 1) with m-Cl<AK.CO,OK, the proc:!uet 
cycli7.ed to I CR • R• • ff, 11 • 1) (JIJ) at 275• in di-Et 
1:htlialate Hd Ill hydrogenated to give I (R • R• • H n • 'l) 
(JV). Formyla,.ion o! JV (DMP, POCJ,) cave I (R • ir R• • 
CHO, n • !l). 'l'his ,..H ethyl;if.ed to I (R • Et, R• .. CHO n • 
OJ Y.ith l:'.tl imd the product oiric!i1rd with KM:iO, to r.:ve t (ft .. 
, ... I'.• ,., C·~•:H, ri .. C•). ' 

I 
I 
I 
I 
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; ::.:_ · .;-Oxo-1,4-dihydro-::-:: ..:•:\·· .• :::.rrubo:n·lic adcls 
~: ;-~:_. i.l!tr~vatives. Budesi:":.,;.~·. z:::~~~;.~ RQ.,binek. Fr:int
~t • ~-z.c ..• i .. .a.54& C~L c 01c11. ?:-. Ac!! tJ:-4. A;:>;il 'l36Sn2. 01 
•·''"·~· • .:;.;Pi>- The tatlecompd.•. ! ;t.:1:-;.: ~ O~H:z().X •CH; Itl 

1t'~c~ .. 
RrA)l,) 

l• I 

" E. 1:.2 .= !\t~. X • N) were prepc. i:. S4.~ i;r:d Elw.. )ields. resp .• 
. ·:: : .. :..::,~.,., cf the c:ornspondini :; . .,c,.t-·!c:h~-droquino:ine or 3-
.. ~o:!;.·:.-.:::;~.t!i.yridine with NaOCl Lr ~zO!k in-a.q. NaOH-dio:icane_ 
.i .. ~~ L:-.tib2ctuial(nodata). L. J_ Urbane:C 

.C9~!>s;c l-Ethyl-1,<l-clihydro-"-c!xo-"i-met!iyl-1.8-:sapth;-ri
fr.e-3-ca. .,oxy!ic acid (nalidixic acid). Yeza. L~cia lil-; B:idca. 
\'c:-o;;ica; Radulescu, Kora; Amb:us. Ivan P. (Instit:rt~! de 
Cen:etari Chimi~Fannaceutice} Rom. 56,22S (0. C o-:-4}. OS 
Nov 1973. Appl. 63,979. 20 Jul 19JO; 2 pp. ~alidixic acid was 
prepd. by ethylation of Et l,<l-dihydro-i-melhyl-4-oxo-1,,s..na;-::.
thyridinc-3-c:irbosylate with EtsSO.. MeC.H.S~Et. P:tSC,Et 
{l: 1..S-3 inolar). The product w:i.s hydrolynd withCNt scp:a. of 
the ~ntermcdiate. The ethy1ation was conducted eithe:' with.out 
it soi.vent or iu the pracnce or hydrocarbons inert tc-the an."'·?;i.t
in.zagents, pc.elerablyxylene. Reaction time wasO.~ 1-.rs. • 

Lc;la EnY-feid 

IlM09p 1-Ethyl-1,4-dihydro-7-znetbyl-l,S..aaphthytidine-3-
urboXJlic acid. Domori. Renzo; Yoshimura. Ryuict:i (D:xi
icbi 5eiya1cu Co., Ltd.) Japan. Kobi 73 80,597 (CL 15 E51~}. 
29 Oct 19i3, Appl. i:? 1:?,411, 03 Feb 197:?; 3 pp. l-S\:~tituted. 

1,8-naphthyridinium s:ilts I, (ll' and R1 • lower ali.-yl; R• -
HorJO\vuaJkyl; X • h:il°'en; R • ?\Haorsubstitv•.edarninoi 
were hydrolyucl to give the naphth)Tidines II. II are mctcri
cides. Thus, 2.31 ' Et 4-R'-i-mctliyl-l,.8-a:ipht.'wyridin-:-3-
c:irboxylate (UI) (R• • ~Hr) and Ell --as reftuxed in EtOH 
for I!! hr to i:ive 2 «I CR • XHs. R: • Me, R.1 • Et. X .• I). 
which (3.Si ()was heated I hr at ·100• in 53 NaOH to ci•e Sl.23 
U (R1 - Et, R.• • l\.fe) (IV). III (R' • piperidino) and Me:SOa 
was similarly treated to s;ive JV. Hiroshi J;ataoka 

AB. 23. · .MSCSa 1-Ethyl-1,Uihydro-7-meth,W.O:so-1,1-naphthirfdine-
J-carbosylic: acid and ester. Nab1ome, Ta1ccmri; Agui. 
Hideo; J.fitani. Toru; Xatcasbita. J.lit .uo (Sumitomo Chem
ical Co •• Ltd.) Ger. Offea. 2,166,37S (C. C 074), 18 Oct 
1073, Japan. Appl. 70 7895. 28 Jan 1970; 25 pp. Division of 
Ger. Offen. 2,103,805 (CA 7S: OSUSb). The 1-substiluted 

~· .. w ........... .. 
IE:f I . Pl. IC •Cl 

oxonap'hthyridine (J, R - Et or H), u,efut as antibacteTi11t or 
central nervous 1y1tem-scimu1aC.in1 drur. was preod. from the 
elhoxy deriv. D with Et sroup mi:;ration either by lar.itinr with· 
out 90lvcnt at 15:i-60• in an oil bath. or in the prnenc:e of Btl 
on a water bath, or in the presence or EtBr in a dosed tube at 
130•.1 optionally followed by .apon. D was prcpd. by trcatinc 
Dl wilh EtO:-:a. 

I 
i 
I 
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~SJO.i· 1-Ethyt.'1-mt ~'.:;-l·l ."·~;n:·.!:o-l,8·napt1thrridin-.;. c= . .,,-
3-ta:tioxytic acid. Ko•~>:s. G;£!>or; !\tcszaros, Zolt:in; Jl.:,<'.11:i:-. 
J:m~; Kad:as, lsb-:an ~c:,;r:o:!l Cyog)·sttr a Vq;yesu:i T .. r
~rbi. Cyan Rt.) Cc::-. O~c:i. 2,110,066 (0. C Oil) 2:1 ::;.,,., 
1~11. Hunte. Appl. 11 l'-!::r 1970; 10 pp. Title co~ptl. (Ij. 

[I ... ~)'') 
. ~::OzH 

u 
o I 

l!Sc:fol as a bllctcricide icr c=a:n·ncs. b3c:tcria, was prep-I. frt>,,., 
~t 4-chloro-i-mct:iyi-! ,&-rt2ph:hyri<iinc-3-c:arboxyl:atc {!I) • 
.& h1:s_. II '~as rt:Ouxcd 1 i::- •Yith (E:O).i'O and 7-8 hr wit!: a.!d;il. 
ar;. N:.OH to gi'\"c SO~ I. 

3829g i-AlkJl-l.~na;ihthyridine-3-carboZJlic atid · deriva
tives. Wada. Y:asuo; Watanabe, Na.nao (Koci Chemica! Co., 
Ltd.) Ger. Offen. 2,lGa,046 (0. C Old), 07 Oct 1971, J.i:>an. 
Appl. :?O Feb 1970; 14 pp. Title compds. (1), useful against. 

&~'°'---" I Jl 

gram-neg. bacteria, were prcpd. by cyclizalion of amir:o::iet~l 
cncm:donatcs (ll) prc,cl. by condensing coacspondintt :i-aU .. -yl-
2-(alkylamino)?Yridincs with EtOCH:C(CO.Et)s (W) in poly-

. phosplwric acid (IV). Thus, a mixt. contg. 102 tt II (R - R 1 
-

Mc) prcpd. by heating 85 It ~mcthyl-2-(mcthyla:nino)pyridine 
• (V) aml 151 g III al 100-10• and SS g IV was heated 10 min at 

200-31)•. After C01>lin1t the mixt. was made alk. with 203 
NaOH, cxtd. with Et.0, and HOAc was added to give 4~ g l 
CR - R1 - Me). V was reco\."cred rrom the ether phase. s;:;ii· 
larly prepd. were 8 other&, e.g. (Rand R 1 given): Et. ?-:c; Pr, 
Mc: Bu, Mc; pcnt)1, Mc; Et, Et. · 

· 87933f 1-EthJl· 7. mr:th:rl - l,4-dihyc1ro-1,8· naphthyridm • 4-
one-karboxylic acic1. Kovacs, Gabor; Meszaros, Zoltan; 
Bodnar, Janos; Kadu, lstwn (Chinoin Gyopszeres V~ti 
Tcrmckelr: Gyara Rt.) Hun,. Teljes 1161 (Cl. C 074), 24 Oct 
19i0,.,pil.11J.br19i'O; Spp. Thetitlcc:ompd. Cl).~sprepcl. 
by alkylation of Et '-chtoro-7-mcthyl-1,8-aapht11yrid1nc-3-car
boxylate (II) with EtiP01 ancbubsequcntalk. hydrolysis. Thus, 
a soln. of 2.5 & II ia 10 ml Et.PO. ,,,as reftuxed 1 hr, 251111103 
NaOH soln. added at 100•, the mixt. refluxed until homoicncou• 
)5-7hr), and acidified wi1h HCI to pH 2topptSO% I, m. 22!t-!-• 
\DMP-MeOH). . 'J'.. >.XohacSi. 

64379w I-Ethyl. 7. methyl- 1,~11apbthpldiD - ". 011e-3-car
boxyllc acid. Chinoin GyOl)'ncr es V~eutti Termekek G,.ara 
Rt. (by Zoltan Meuaros, Gabor KO'\"acs, Peter Szcntmiklosi, 
and Irea Cz.ibula). Hung. 153,292 (Cl. C Oi4), Nov. 2'.Z, 1966, 
Appl. Jane 23, 1965; 3 pp. Et 4-hydroxy-7-n1cthyl-J.S
naphth)Tidin.a.c.rbcnyJ:ate (m. 2;w•. 116 1.) was heated 
with stirring in 2i3 g. EtsPO, to 210• in about 1 hr., the mixt. 
was k~t at 21~15• for 3MO min .. allowed to cool with 1tirriD1" 
to 6(Hi()• and 300 f· N110H in 2000 ml. HsO added. The soJn. 
was heated with stirrinr and rtlluxed for 2 hn., acidified with 
dil. HCI to pH Mat room temp., the ppt. collected..:., washed, 
euspcnded in 1000 mJ. HsO, and treated with 2070 ~aOH 
(pH P). dccolorizcd, and acidified asaia, to yield 100 ,. title 
product, 111. 225-6• (AcOH or HCOXMe,). T. Mohacsi 
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lll"6fk ~Nalidixamido)penicillaaic acid. UgleWc. Ana; 
Seiwcrth. Ratiwoj (PJiv:a Phann:auutische wid Clwnische 
F~.~ • .ik) Ger. 0.lfen. 1.940.511 (CL C 07cl). 26 ).tar 19i0. 
VugosJa"1a Appl. OS Aus 1968; 6 pp. N:ilidWc: acid (I) (0.01 
mot~) dispersed in a 1 :3 M~O-diox:uu: mixt. and 2.0 r:il EtJN 
was tnated 15 mia with 0.01 mole iso-Bn~Cl in 10 ml clioxane 
in an i.:e ~th. 0.01 mole c;..miaopeniciDaaic acid and2 ail EtaN 

~WJ{ . 

w!."'!i"l: (I) 

in 20 ml H:O added. :and the 1Dixt. stim:d 1 hr and aciclifim with 
U! HCl to pH 3.5 to give 593 anticiicrobial title compel. (Il). 
. · • KHPC 

66551 u Bacteric:ic!al l-ethyl-7-(JJ-(S-uitro-2-furyl)viDylJ-1 ;1-di
h;dro+oxo-l .S-.aaphthyridiDe-3-c:a.rboxylic acid. Kovacs. Ga
bo.r; Meszruos. Zoltan; Suntmiklosi. Peter; Bodnar. Janos: 
Simouides&, Vil:nt>s (Chinoin Gyogyszer es Veneizeti Tennckck 
Gya.ra Rt.) Ger. Offen. 1,033.463 (Ct. C UTcl, A 6U). 30 
Jul 1970. Hu~g. Appl. 15 Jul 1958; 17 pp. The bactericidal 
title compel. (I. R - Et) \'."as prep~. by reaction of 5-introfudural 
(II) and III and subsequent ethylation. Thus, .refluxing lI and • 
III in HO.Ac. Ac~. and NaOAc for 4 hr gave 723 I (R. - H). 

·.fl ~O> ~CDIJ 
O~Cll~! ~! 

. . 
which was treated with (EtO)JPO to give 87.53 I (R. - Et) 
(IV). 'fV was active ar;ain"t bacteria. • KSPG 

t 
I 
I 
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NOE/IRA/85i0l 

ANALYSIS OF THE ABSTRACTS OF PATENTS 

15 Synthetic patents ti1ere analysed, 11 of which proceed from the nitrile 

( A9.l., A9.4. - A9.13.). 

Hydration is frequently carried out in pt·esence of metal oxide catalysts 

In A9.9. a copper catalyst leads to 99.91 yield. 

In patent A9.13. the reaction is carried out in absence of a catalyst 
only using water at 1~-200°C and 5-20 bar pressure. 

The use of an ion exchanger is claimed in two patents: A9.4. describes 
hydrationwith OOWEX 1X4 in OH form, A9.6. describes the use of strongly 

basic ion exchanger, e.g. WOFATIT SBW in OH form. 

In A9.3. nicotinamide is synthesized from 3-pyridylmethanol and anmonia, 
in A9.2. from pyridine-3-aldehyde, anmonia and oxygen. 

The proc~ss nicotinic acid and anmonia is not described. 

In A9.19. a catalyst is given, which al lows transformation of a nitri 1 
to the amide with 1001 selectivity in the case of acrylamide. 

r 

I 
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A9. l. 

A9.2. 

A9.3. 

A9.4. 

A9.5 .. 

- 1 -

A9 

HICOTINAMIDE 

Preparation 

100: 120ll9b Nicotialc acla clarivatl•H. Si.Mmmtch. Chaim 
(ASIC LtdJ hnell IL 5'.,9'5 (0. CO'ID213/M). 31 Dec l!m. 
Appl 2S Mar 19'19; 13 pp. 'l'lle titla CD1Dpds. I (R • cpao. CONHr. 

94: '5475u CarboQ'lic acicl amides. Asahi Chemical Industq 
Co.. Lid. Jpn. Kokal Tok)qo Koho IO 69.Sll (Q. COlB29/00J. 
26 MaJ 1980\ a!U.L '18/141,.216. 1'1 New 19'18; 3 pp. 
~ ICia a wen pRpd. by reaction of alclehJile 
with Nlb or MezNH in the pmence or 0-coat:. psa and Pel or 
Pl catal,.U. Thus. a mist. of pyridiae-3--carbOuldeh,de 2. 2l'Jo 
aq. Nib so. and 511. Pd/C 2 1 was kepl 2 h al co• 1rid& 
introduction or JO L/JI. 0 to Pe 5111. nicotinic acid amide. 
PhCONHz. aicotinic acicl dimetbylamid1. and DMF were similarlr 
prepd. K. Sempuku 

93: l 13'8tn Carboxylic acicl amides. Tamura. \Vatahiko; 
Fukuoka. Yohei; Nishikido, Joji; Yamamats~r Setsuv. Smuki, 
Yoshio (Asahi Chemical lndust~_Co., Lui.) Jpn. Kokai 
Tokkyo Koho 10 22.Gll (Cl. C07Cl02/00), 18 Feb 1980, 
Appl 78[94.135, 03 Aus 1978; 3 pp. The amidu were prepd. 
by trealin& primary ales. with 0 and Nib (o printary and 
aecondary amines) in the presence or Pd or Pl catal11-1.s. Thus. 
treatins aq. MeiNH in MeOH with 5"A. Pd-C and air 2 h al 40-
cave 7811. DMF with 92"A. conversion or MeiNH. ·Similarly 
preod. were nicotinami".- (from 3-(hJd!9'IP.'lthyl)pyridine and 
NJ{,) and AcO~M11 (from MezNH arid EtOH). · 

90: llGSl'o Nicotinamido. Suverkropp~ Geertruda; Hnfman, 
Johannn H. A. (Scamicarbon B. V.) Neth. Appl. 77 or.,1;12 
(Cl. CO'iD213/8'>), 19 Dec 1978, Appl. 77/6,612, 16 Jun 1977; 
8 pp. Nicolinamida (I) was prepd. with 94., Rltctivity 11t 62-X. 
conversion by hydrolyzinc aq. 3-cyanopyridine on Dowe• 1 X4 in 
the OH- form and ntc. I with PhMe. 

089:.~7t~52u(NRy~roly1i1. o~ nhrlle1. Feldman, Julian; Smith, 
av1 • at1onal D11lillen and Chemical Cor ) U.S 

4,0"·'" (Cl. 260-29UA; C0'1D213/57) 20 Jun 1;.fi A 1' 
521.014, 05 Nov 1074· 7 T~ ' I • • . Pl•· 
nicotinonilrile or RCN (R • :!b.utut!ct C::9 J.:.!~t'~~ or 
!~7Ji.8'!'n~. cyclettllk_yl, aryl, or al~aryl) to the corr:.pond!~~ 
trialkyl ;;.•th!"P~~h Dy Ulinr rea.clion product of RhCb and a 
S n. 1 IOpnmp ale on a 10hd tupporl IUCh u C Alt(),, 

1-!r mol. slew, or • Hpnd runctlonalized ~ mer ' Thus 
~~C:C~!~~1~1a':t JJilh!oP1~J)hite, pyridi:e, H,0, and 
HaC.-CHCONH n.• id Pll11 n

1 
•'!•I N prnaure ror 18 h pve 

t. -mam 1wu1 mtlaily prepd. 
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SS: l'~-SGSr Prc:paralion 0£ nicotinic: 'lcid amide Crom 
l·-<Y•nopyridinc:. Zi.,borak. Klllimierz; Ratajczak. Wlocbimierz; 
\1eszaano..,;cz, Edward; Teichert. Andn.:j; Musicrowicz, Jcn.y; 
Stefani.ik. ~ch Unst)"1.Ul c:hemii rn.em)"tlowcj) Pol. 7S.SO.!l 
(Cl C07031/44), 31 Dec 19'i:>, Appl. 149,25.t, OG Jul 1971; 4 
pp. Nicotinam"de (I) was obtained by incomplete hydrolysis of 
;s-cyanopyridine (II) l>;, usine 1troncly basic anion exchangers as 
catalysl.s. Thus. a mixt. conte. II 24, Hz() 33.2, and MeOH 42.8 
J w-..s passed al 'M)• throuch a column filled wilt. Wofatil SB\V 
an the: OH- Corn; 'i9'At I was crystd. Crom the eluate. 

S5: 6Z,38a Nicolinic: acid amide from 3-cyaaopyridiac:. 
Trem:zanowic:z. Edward; Teichert. Andruj; Ratajaak. Wloclzimierz; 
Musierowicz. Jeny; Zieborak. IUzimic:rz; Misiewicz. l..ennArd· 
StefaniU, Lech: Dellen. Natalia (lnslylul Chemii Prze!'D)"Sl,,_j) 
Pol. 77,.202 (Cl C07D), 31Jul1975. ,\ppl 162.442, 09 May 
1973; 3 pp. An aq. 4~"A. soln. oC 3-cyanop)'ridine was treated 
al 00-105• with NaOH (the rate or NaOH addn. WIS increased 
conti.~!JOUSly), the mixt. wu heated at :os• Cor 30 min. and the 
hydrolysis product wu p.irified and crysld. to cift nicolinamida 
(I) suitable for fodder. Then the product. ~" dis.soh-.d in Hz(), 
the soln. was passed throuch an anionite, and crystd. to cive I 
suitable Cor pbarmaceulical purposes. K. But.kiewic:z 

85: 2113-11 · Nicotinic acid amide and isonicolinic '!Ci~ 
amide. hbiob. Ryoji; Kametab, Norio: Marumo. Kuniom1 
(Showa Denko K. K.) Ccr. Offen. %,53,,.C35 (CL CO'lD>. 08 
Apr 1976, J:apan. Appl 74 103,789, 11 Sep 1974; 19 pp. 
NicoLinamide was manurd. wiLh selecLivily et£ 97.9"1. and 
3-cyanopyridine (I) conver5ion or 98.6"1. by hydra~nc I oYer 1-·c 
oitide-Ni ozide cataly_sl. ;>repel by tre11tinc: 291 c N1lN~J-GHzO 
and 81 g Fe(NO:ab.9Hz0 wiLh 219 g (NH.)iC<h and calan!llJ Lhe 
ppL lsonicolinamide was s:mi!Arly obtnined with 11 seltcl1v1Ly or 
97.2"l.. 

M: 135.a78s Nicolinamida Crom 3-cyanopyricline. Okano, 
Takeshi; Tamaru, Akio; Umeno, Koichi (Miuubishi Chemical 
Industries Co., Ltd.) Japaa. Kokai 75,111,077 (Cl. C07D, 
DOU), 01 Sep 1975, Appl. 74 l~,851, ~6 Yeb 1974; 6_ J?P· 
Nicolinamide (I) - prepJ. by catalytic: hydrollOn or 3-<)'annpyridi_ne 
(II) ,.;th a Cu catalyst, prepd. by decompn. or Cu hydride. Cu 
hydride was decomlHl. in t!ie presence of an acid amide or a 
compel. contc. Cr, V, Si, t'e, Ru, Ti or 7.r. 'l'hus, 398 c Na 
hypophosphite and 28 c H,SO• in Hz() was lreat.ed al 50• "'it.h 
627 r: CuSO .. sHiO and 5 I Cr(N0i)r9Hi0 in HiO, and 25IJI. aq. 
AcOH added at 509 to cive a Cu catal)'ll. The catal71t. (1 r:J was 
healed with 0.5 I JI in HiO al 95• for 0.5 hr to cive 99.9'Ve I. 
Similarly, Cu ~lllly.ll were .P~e\1'1· from Cu. hydride in the 
presence of N11t51<h, NH.VO,, T1(SO.h. acryl,,multt etr RzNH2. 

· I. Mauumolo 

1!12601c Acid amides ancl c11laly11l ror use In preparing 
&llein. Wotan:aba, Yc .. hihiro; Yamah:ir11, '1'11knhi; lnnkmna, 
Shun; Tokumaru, Tooru (Sumilomn Chemi,al Cct •• Ltd.) Ccr. 
Orren. 2,.t2!>,2r.!> (Cl. C07C, fl1u.11. 20 Mar Uflli. .Ja11nn. 
"""'· 7:1 G!l,r.r,r., I!) .11111 l!J7:1; 2,; 1•1•. I\ ._.,.1.1ly~1 for 1tydr11ly1.in1t 
11iLrilL-. lo on1icln was prc;od. by tH1lyn11(. " ·vinylpymlina wilh 
divin}·ll>en7.ena ur styrene and lrr.HI inac thv polymer wilh 11 Cu 
sitll, 1uc:h a Cu(01f.:HJrAll,O. A.:rylonilrile wa• 7R.8IJI. hydrolyud 
by the calllly11t in 6 hr nl 1110• wilh !19.1 "4 wleclivity for 
11crylninid1. .l\cNflr, I bNCO(Clli>•CONll2, NC(CI li>tCONH2, 
UzNtb, C.Ht(CONHr)ro, o-NCC.tlcCONH1, flOCM...CONH1, 
lli.~(CH1bCONH1, HCONH1, H1NCOCONH1, 11nd niwLinamide 
were similarly prepd. 
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281 IOy Pyridinecarboxamidcs Crona cyanopyridincs. 
Watabiki. Yukio; Sucimoto, Nobutaka: Miyoshi, Muamitsu; 
Ucl11ma, Yoshihiro; Sakai, Koji (Yuki Gosei Kopo Co., Ltd.) 
.Japan. Kokai 7C,127,!17G (Cl. 16 &131), 07 Dec 1974, Appl 73 
43,624, 19 Apr 1973; 3 pp. Cyenopyric!incs were hydrated to 
pyridinccarboumidn with a Cr 01:ide catalyst contg. Ni, Cu, Zn. 
Co, Fe, Sn, and (or) Ce 01:idn. Thus, 250 c (NHc)iCn<h was 
mi1:ed with 110 c basic Cu carbonatit and heated al 250• for 2 hr. 
The catalyst (0.5 c> was heated with 50 c 3-c:yanopyridine in 200 
ml HzO al 96• for 8 hr to cive 99.87~ nicotinamide and «13"
nicotinic acid. 2- And 4-cyanop)'l'idines were similarly hydrated 
lo pyridinccarbnumides in hich yields. I. Matsumoto 

170G!l4q Amides. Asano;Sliiro; Yoshimura, Kiyotaka; 
Hashimoto, Masao (Mitsui Toatsu Chemic:a!s, Inc.) Ger. Offen. 
2,427,.204 (Cl C 07cd), 19 Dec 1974, Japan. Aprl 73 62,510, 
05 Jun 1973; 18 pp. Five amides were J>repd. in hich con,.~nion 
Crom RCN CR • CHiCH, CH~e, Ph, Et, or :rpyridyl) by 
treatment with HzO in the presence of lone acti,.-. Cu catalyst.a 
contc. Na, Ca, Zn, or Fe nitrates u promoters. Thus, eq. 
CHiCHCN wu freed from 0 and then heated with Raney Cu 
and 20 pp1n NaNOi at 120• lo cive CHiCHCONH1 and S0.5"1. 
by-products al 68"A. converaion rate. . • •. ., 

147816q Nicotinamide. Su~ih:ara, Akir.i; K:akc:i, Minoru; 
Mitsuno, Shinya (l:ujisawa rb:mnac:cutic:al Co., Ltd.) Japan. 
73 03,625 (CJ. C 014). 01 Peb 1973, Appl. 70 1:27,208, 29 Dec 
1970; 2 pp. Nicotinamicle w:as pr-epcl. in 35.5-G::?.7% yield by 
tr-catinit :J-pyr-idi11ec::ar-bn11ilrilc: with JJ:iO al 5-20 kg/cm' and 
150-200• in the abkm:e f>f a c:-.atalyllt. S. Mor-it:a 

81206n Nicotiaamide. Wendler, Norman L.: Taub, David; 
Kuo, Chan Hwa (Merck and Co., Inc.) U.S. 3,-lS0,706 (CJ. 
260-295.5; C 074), 17 Jun IV69, Appl. 03 Jun 1966; 4 pp. 
The title c:ompd. "':U prqxl. from l-acy1·3-cyanH-oxohua• 
hydropyridine by (1) a Riucr reaction to 11ve a terl•butyl amide, 
(2) redn. lo a 4·0H enmpd., (3) ac:yl:alion, (4) aromatiAtion wil.b 
loss of the I· and 4-sobs&ituent.., nncl (5) hydrolysis. Thus, to a 
soln. or 13.2 ,. l·ac:etyl·3-cyano-4·oxohuahydropyridine in 350 
ml. AcOH was added 37 ml. coned. ff.SO, a' 20•; lso-C.Ha was 
bubbled in to give N°terl·butyl·l·11ectyl-4-oxohexahydr-onic:o&in· 
amide (1), m. t>G-K•. I (2.2 g.) in 40 ml. H.O w11s rcdnc:cd with 
0.5 I· NalJH, in 2U ml. H,O conrs. 2 drops 2.r.N NaOU to sivc 
lr1m1 • N. ,,,, • butyl· l·acclyl-4 • hydroxyhuahydronic:otinamlda 
(Il), 111. 167-s•. ll (1 J.) mixed with 2.5 ml. AcsO and 6 ml. 
CtHtN Jave lron1·N•ltrl•butyl·l-acctyl-4-ac:etoxyhuahydro
nicol.inam1de (Ill), 111. 165·U•. .\ mixt. of 0.8 If· JU, 0.8 c. 
30% l'd/C, and (,I) ml. l>•-c::alin was rclluxcd lo i;ive N·lerl· 
bntylnicoti1111111ich:, 111. H!j .. 1;•, wl••c:I,, °'' hydrolyr.i11, i;:ave nicn· 
tina111idc. Al•o Jlfc:µd. wu :. •·ace&yl·3-cya11o-4-a111ino-I ,2,5,0-
tctrahydropyridinc, 111. 177-s•, ci1°N·l,,l·butyl·l·acctyl-f·acet-
011ybcxahydroni:t1li11amiclc, m. 184-7•, and l·acclylhnahydro· 
nicotinamidc, rn. J.11-2•. Carl o~uch 
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8119ld l-Acetylhydronicotimmides. Wendler, Norman L.; 
T:aub, David; Kuo, Ch:an Hwa (Men:k and Co., Inc.) U.S. 
3,441,568 (Cl. ~29f.9; C Oid). 29 Apr 1969, Appl. 03 1ua. 
1966; 5 pp. Nicotlluimide (I) is prepd. from 3-qano-4-ammo
l,2,5,6-tetrah7dropyridine (11). Thus, 150 ml. Ac..0 is added 
to 32.0 C· II ia. 300 ml. C.U.N at 30• t., cin l-ac:et71-4-amia.o-3-
eyano-1.,2,5,6-tetr:ahydropyridine (III), m. 177-8•. III (1.0 
c.). 10 ml. CaHaN, and 5 ml. Ac£) is he:.ted 16 hrs. at 100• under 
N to cin l-1.Ct:tyl-4-acet:amido-3-cyano-l,2,5,6-tetrahydropyri
dine, m. 163-5•. The 4-propionamido analoe 'ns prepd. from 

NH. 

('i'~ w &(~ ~ 
11 

III :and (EtCO).O. III (5.1 g.) is added portic 1ise to 30 ml. 
coned. H:S01 at 10-15• over 30 min. After 2 hn. the rnixt. is 
added drop, .. ise to 250 ml. H.O at 0-5• and worked up to give 
l-aa:tyl-4-osohexahydtonicotinamide (IV), m. 155-7•. 4-
A•uino-3-cyano-l.,2,5,6-tetrahydropyridine is similarly converted 
into f-osoltexahydronicotinamide. IV (2.0 c.) in 35 rr.1: MeOH 
is hydrogenated in 20 ml. MeOH over 500 ms. hO. to give ci:i
l-:acetll.-&-h7drosyhexahydronicotinamide (V), m. 135-40 and 
150-5 • Vis acetylated to give cis-4-acetoxy-I-acetylhex:ahydro
nicotinamide (VI). m. 154-8•. IV (1 c.) in- 10 ml. '.,o is re
ducal \Yith 350 ms. N11 BH, in 7 ml. H,O coats. 1 drop ".!N NaOH 
to cive lran:i-l-acctyl-4-hydrosyhcxahydronicotin:amide (VII). 
m. 100-2•. VU i' acetylatcd to give the di-Ac deriv. (VUI), 
m. 2M--5•. VI (160 me.) and 100 me. 303 Pd/C is hutcd 
under 1 atm. N 2 hn. at 235-40•. durinit which c:ryst. I (m. 
124-6•) sublimes from the mixt. VIII (250 me.) and 200 me. 
30% Pd/C is rcRuxet' in 7 m:. Dccalin 18 hn. to eive I. VIII 
(456 me.) in 8 ml. le. .-BuOH under N is treated with 2.00 ml. 
1.()9N tut-BuOK in tut-BuOH. After 18 hn. at 25• the soln. 
is worked up to give l-acctyl-l,2,5,6-tetrahydronicotinamide 
(IX), m. 153-5• • which with Pd/C gives I. VI (GUO ms.) and 
4511mg.303 Pd/Cat 200• 2 hn. under N cive 1-acetyl-l,4,5,6-
tctrahydronicui.::-amide, ID. 201-3•. VIIl (riQO mjf.) and 400 
me. 303 Pd/C is kept 2 hrs. at 200• under Iii in a sublimation 
app. ·nae pot residue is extd. with MeiCO to give l·acct:rl-1,2· 
dihy•lronicotin:amide, m. 1;~·. dehydrogenated to I. IV 
(l.UO g.) in 30 ml. 10% NH1 in EtOll i:J kept in a sealed vessel 
6 hrs. at w• tu give ci:i-4-hydrosyhuahyllronicotinamidc. All 
of the above reactions c:an RI~ be performed starting rrom other 
lower acylatcs or II. Diana D. Rosen 
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NICOTINAMIDE 

Miscellaneous 

JJ30S6w Carbon7l and S'lllfon7l chlorides. Keil, Guenther 
(l:arbwerke H0«hst A.-C.) Ger. Olren. 2,Zt0,883 (Cl. C 
Oird), l8 1:eb 1974, Appl. P 22 40 883.9, 19 Auit 19i2; 15 pp. 
Ten carbonyl and sulfonyl chlorides, e.g. Br.Cl, 4-McCcff,
SO.Cl, cyclobeuncc:arbonyl chloride, adipoyl chloride, or nico
tinoyl chloride, were n1anufd. by reaction or the N-melhyl
pyrrolidinone (I) or AcNMer adduct or the appropriate acids with 
COC11 in MeCN. ::=, .:·~ of the chlorides wuc converted in situ 
into amides or est .rs. '1 n;:s. 00 parts COC11 was passed into 
61 parts Br.OH, 49.5 p:uts I, and :?flO parts by vol. McCN within 
...... 30 min at -15 to -10• and the temp. raised within 2 hr to 
.... 20• to icive 853 Oz;CI. 

4978Sq Nicotinic acid. Suvorov, B. \" .; ct al. (Institute of 
Chemical Sciences, Academy or Sciences, J.:ar.:akh S.S.R. and 
Karai:anda Metallu~cal.Plant) U.S.S.R. ZlS,764 (Cl. C O";"d), 
24 Jan 1969, Appl. 04 Nov 1966; From Ot!r)1iya, Jro6rd., 
Prom. 06ruls:J, Tnorn:Je Znalii 1969, 46(6). 27. The title 
compd. is prepd. by oxidative amrnonolysis or 3-picoline in the 
presence of a V oside cata:yst modiJicd wit'l Sn o:Uda, or pro
moted with \V osidcs followed by hydrolysis or the nicotin:imide 
and nicotinonitrilc. MGCL 

16037p Separatin' an acid fro1:1 an amide via an anion-cx
c:hanr;e resin mechanism. Irinkclstein, Ehud (Merck a11d Co., 
Inc.) U.S. 3,IS78,06CI (0. :?r.0~5.5..\; C 07d), IS Jul l9i2, 
Appl. G0,057, 03 Aug l9i0; 3 pp. TI1e use or CO,· in place of 
011- on slron;: anion exc:banKC resins seps. acidic su~t:snc:c:s 
from otl1crs equally well and without hydrol) sis of compd". 11u.:h 
as 11iaci11Amide. J>. E. Nctth:ton, Jr. 

87: 111523Gu Cataly1t Cor 'h' manuracture or acid amides. 
Nabmura, Shinji; lnokuma, Shun; Ta11al:a, Shin; Hire11e, 
Kenichi; DtJUchl, Taka1hi (Sumitomo Chemical Co., Ltd.) 
Ccr. Offvn. 2,702,01' (Cl. C07CH13/133), 21 .Jul l9i7, Japan. 
Appl. 76/5,289. 19 .Jan 19'76; 31 pp. A vanadata is treated with 
a c:urric ult, Cu and a cupric: ulL, Cu and a cuprous ult, or 11 
cupnc: ult and a cuprous ult to prep. catalyst ror the hydration 
or nitriln to amidu, t.J., or ocrylonitril' (I) (107-13-1] to 
oerylomidt (II) [7!1-06-l). Thus, CuCl1 2.26, Na orthcw11nlld11ta 
1.5, and Cu 2.25 mm?I. were milled witl1 20 mL water, mixed 
with 1.2 i: f. 11ntl heattd nt so• for I h ln i:ive MON c:;1nv1r.inn tn 
11. The< 11elec:tivity w.- 100%. 
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NICOTINAMIDE 

Use 

lOl~ ll'513a Vitamla-coatalaioc compo•itioa ;or hair n.rcna 
nation aad hair care. Aeo-ton, Luzlo lluac. Tcljea \U :u,sss 
(Cl A61K7/06), 28 Ma:r 198', Appl 81/2,985. 15Oct198!0 10 pp. 
A hair prepa. conl&W an •ca: esL of wheat cerm or br.n anJ th• 
usual vitamin-. Thus. uitcunua A (11103-57-412,000,000, uitamin 
D~ (67-97-0) 10,000, and uitamin Di [5C.-lW 12,000 IU, uitamila 
C (50-11-7) 2900, Di!amin Bis (H-19-9 0.25, 11itamin B. 

18059-Zt-3} %25, tut01tel'Dlle propionate (57-SS-%) 25, vitamin B1 
59-tU) 3:.5, :1itamin Bi JU-aa-5)50, uw1 llitamin E (l.COS-18-t) 

50 me. 12S nc llitamin K [1%001-7'-5), 750 me n1cotinamide 
(91-9::-0) and 5000 me claaliiie iodide (17173-lo-3) in 200 mL 
-tu wu added to l L wheat bra11 est.. to ein a hair prepn. acliYa 
in controlline danclndl and prenntirc baldna.. 

101: !1766'j Aatldeprcnaat• coataiainc L-tr;rptophaa aad a 
aaoaoamlne oxida•o inhibitor. Coppen, Alec Jama UriL UK Pat. 
l\ppl. cu 2,12,,:2'9 (Cl. A61K45/0G), 16 Mar 1984, A1:pl. 
82/31.975. 09 New 1982; 3 pp. Antideprenant. contain L-rryptoF.011 

1
73-22-3) •t lower dosu when combined with a mo11oomitte o:ndose 
!1001-,6-S) inhibitor, e.c~ plae11ebine (51-71-8) or tronylcypromine 
155-0,-9). The onlidepras11nt acticin of the compn. ia crcater than 

either compel. alone in their usual dosaca. The compns. ma:r abo 
contain folic acid (59-311-3). asc0r6ic acid (50-11-7). pyridosine 

(GS-23-6 J. rhicmine (5,-t3-8), riboflouin [83-81-5), nicotinic acid 
59-67-6) or nicotinomide [!11-'2-0J. 

96: 350'4t Prcp11ration or pyridine. Orconic Chemicals Co 
Inc. J;>n. Kokal Tokkyo Koho JP 81 86,IGI CCI. C07D213/127}' 
13 Jul 1081, Appl. 79/163.,942, 17 Dec 1979; 4 pp. Pyridin; 
wos prepd. (rom ppidinecarbo:umides or cy11nopyridines. P..c. 
lrcatins 61 e nicotrnamide with 3.1-t F CuCOAch.H20 in H10 at 
310• in an autoclave save 37.4 e pyridine. 

DI: G275Clg Synthesis or a i;lucosa Colc;ranco fact!''· • Silio, 
Fernando CConsejo Suj)erior de lnv11t111clon11 Caent1ficH) 
Span. 472,034 CCI. AGll(), 16 Yeb 1079 AppL 2G Jul 1978; 8 
pp. A 1ynthetlc glucose t4tler1nc1 factor WH prepd. by 
complninf nlc:otinamide v.;lh Col• and traalln1 &ha r11ultin1 2:1 
tompltx v.ith reduud clul&thione. 'fh• product had hypoclycemic 
ICliviCy or .. )( 10-• M In vitrl). 
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90: 29008c Polymer of formaldehyde :ind Cllrbohydrlllcs. 
BlaszC"ZAk, J~ph W. Ger. Offen. 2,707,069 (Cl. C070487/0~). 
24 Aug 1978. Appl. 18 Feb 1977; 18 pp. Addn. t.o Ger. Offen. 
1,568.121. I.iq., resinous or Cr)'SL react.ion eroducts or riboflavin, 
ni-:otinamidc, vitamin B1, ribosc and HCOH, and oplionally 
cuntg. pyridoxine, citric acid, adenine or metal wits arc prcpd. 
by mixmc the st.'\rling materials, &uspcnding lhe mist. in H.O, 
ar.d P<1lymc. it by heating to :s350• and/or c;orposing it t.o UV 
1;gbt optionally in the presence of a peroxide catalyst. 111esc 
1iroduced arc useful in compns. for 11revention and treatment ur 
abnormal cell mctab., including neoplasia. For example, a mixL 
of riboflavin 300, ribose 25, thiamine 75, sdenine 10, p_yridoxine 
JO. Co glycinalc, I< carbonate 25, Mg perchlorate 10, Ca lactate 
25, K permanganate 5, Ce~rous sulfate 25, mangane5e dioxide 5, 
ascorbic acid 50, c:tric acid 25, 95% paraformaldehyde 600 and 
nic:utinamidc 50 c was mixtd into 2000 mL warm HiO and lhcn 
addinc an 0 donor substance. The exothermic reaction bubbleci 
and de\~lopcd a temp. of -80" nnd :n"~ a pasty orange pmduct. 
The rt;adion mixt. was polymd. under UV li;ht for 3 dnf$, held 
at -20• to prom11tc stron"er hondinl[, and then '.licated until it 
reached 150•. . The cryst. polymn. product was dissolvi:d in hot 
H:<>, treated with 81202 for 1 h, cooled, hented lo 100• for 1 h, 
and then heated lo 350• to give a heal-stable, HzO-sol. CJ)"SL 
polymer product. 'l'he product formed dark cherry-red llq. sulns. 

89: 489iSs Phnrm11ccutical1 containing minerals and vi= 
tamins. Liesche Pharmaceutical Corp. Japan. Kokai 78 
38,630 CCI. A61K31/315), 08 Apr 1978, US Appl. 724,311, 17 
Sep 1976; 5 pp. Mmcral and Vitamin complex compns. contain, 
e.g., MgSOc 14.47, zinc fluconatc [UGS-02-4) (as base) 23.15, 
MnCl2 1.16, pyrido:cine GS-23-6~ 7.23, nicotinomfrlc [98-92-0) 
14 • .(7, L"itomin A [ll 103-57-4) 0.87, uitomin E [1406-18-4) 
9.6!1, uitamin C [50-Sl-7) 28.93, and bi,tin [SS-85-5) 0.03~. 

90046r Stable, aqueou~. :nultivitamiD preparations. Mack
awa, Hidcyuki; Es;awa, 'Shohei (Shiom>ici and Co., Ltd.) U.S. 
3,626,065 (Cl. ·l:H/255; A Glk), 07 Dec 1971, Japan. Appl. 25 
May 196i; 4 pp. Stahle aq. multivit:imin prepns. are obtained 
by formulatin: 2 liqs., one conlg. vitamin A palmitatc, ni:icin
amide, and :ucorbic acid, the other contg. thiamine. The liqs. 
cont:iin the usual 5t.'\hili7.in~ :11111 flavoring ai:c:nt~ ;ind arc f1lk1I 
into,..., •. c:lm:nhc:r~ tif :i partitioned c:<mtaincr. The hvo liq,;. :ire 
nd111ix<·1I just prior to usr. Robert F. Dn<'r1:r 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

Only 1 patent for synthesis is given which comes from a Hungarian 

group. In the first step 4-hydroxyazobenzene is tosylated to protect 

the hydroxy function. There are obviously 2 mistakes in the abstract: 

tosylation with toluenesulfonic acid at pH 8.5-9 wi 11 probably not 

succeed and butylmalonicacidchloride has to be reacted with compound 

III and not II. 
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AlO 
OXYPHENBUTAZONE 

Preparation 

97: 389Uy l-Phenyl-2-(4-hydroxyphenyl)-3,.5-11iox-4-a-= 
butylpyrazolidine. Un>«di, Lanlo; Kilfaludy, Laj°" Gyuran, 
Janos; Patthy, Mn. AnilrU; Trischler, Ferenc; Illes. Sandor 
(Richter, Gedeon, V~zeti Gyar RL) Hunir. Teljea HU 
21,369 (CL C07D231/~), 28 Nov 1981, Appl '18/Rl695, 29 
Dec 1978; 13 pp. The title compel. (I) wu prepd. from 

o~-0-0M 
•• o I 

4-(io.yloxy)aPJbenzene (11) by redn. with Na:Sl AaJH, Zn/NaOH, 
ZnLNHcOH, or Zn[HCI. treatment with BuCH(COClh or 
BuCH(C0zH)2. and alk. deprotection. Thu. a mist. or p-HO= 
c.HcN:NPb and ~MeC.H.SO:iH in MeiCO WU 5tirred Ill eH 
8.5-9 and dild. with HzO to _give 96-9CX. IL The latter in MezCO 
wu added to aq. Na!S and atirred 30 min with AcOH to give 
99.5'1'. 4-(t.oayloxy)hyd.ruobenzene (Ill). A mis.Lor BuCH(COCl;,_ 
JI, and pyridine in THF 5tirred 2 h at room temp. gave f.5'1'. 
product. which wu • •ined with NaOH in MeOH 3 h at room 
Cemp. to give 85~ I. T. Mohacsi 

OXYPHENBUTAZONE 
Salts 

86: 959!>2n Antiinflammatory compounds. Lab<,ratorios 
Miquel S. A. Span. •23,379 (Cl. A61K), 16 May 1976, 19 Feb 
1974; 12 pp. Twenty-twCJ salts or 4-butyl-2-(p-hydroJCyphenyl= 

0~-0-CH 
•• 0 ' 

)-l-phenyl-3fS-pyroioridinedione (I) (129-20-Cj were~repd. 
by tha reaction or I with tha approf.riata basic com a.s. 
1-benzyl-3-(3-dimathylaminopropoxy -JH-indnola, N. -di• 
athylaminoethanol, and pyrrolidine. Theta deriV.. showed a realer antiinflanamatory ;.activity ·~d lower pilric toxicity than 
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ANALYSI:' OF THE ABSTRACTS OF PATENTS 

The standard process is claimed in patents Al0.2., Al0.5., Al0.8., 

Al0.9., Al0.11., Al0.14. and All.16 •• 

Reduction is carried out chemically or catalytically, in most cases 

a one pot reaction is carried out, in All .2. and Al 1.16. a yield 

of 90i is given. 

In the following patents p-nitrosophenol is used with the reduction 

in one case (All.14.) carried out electrolytically, in other cases 

the method of reduction not being indicated: All.1., All.4., All.6., 

A 11.14. - Al 1.16.. In most cases one pot reaction is carried out, 

the yield in All.16. being asi. 

All.10. and All.12. start from p-aminophenol. 

In the patents All.17. - All.20. purification methods are described. 
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Al 1 

PARACETAMOL 
Preparation 

101: l303Slq N-Aeetyl-~nophUoL ee-n.,.J11CqUeS :i.~"phael 
Fr. Demaau FR 2.533.559 (CL C07Cl03/38). 30 Mu 1984. • 'ppl 
8?-/16.2%7. 27 Sep 1962; 8 pp. 4-8itzcsophenol unde""','"t 
••mulraa- ~a. and N:-etylation to Jielcl 4-AcNHc.HeOlt. 
Thus. H wa 1nlnlduced into a mizt. of 4-0Nc.H.OH Pd/C 
Mr.1.::HOAc. HOAc. and ACIO to cin_ 4:-.\cl't"H~H. • • 

101: llOS47Y N-Acetyl-.-.minophenol Monunto Co. .Jpn. 
Kobi Tok~ Koho .JP 59 91.NI [M 91.IMI) (CL C07C103/3&), 
06 Jun 1984. US Appl 43!t.2.U, 04 NO'I' 1982; '1 pp. 4-H<>c.H.NHAc 
(I) was prepiL by umultanews redn. and acetJlalian of 4-HOC.H.NOa 
(II). Thus. a amL of 220 r II, 80 r MeiCKOH, HO r HiO. and 0.1 
wL 'lo (buecl on II) 3'lo Pd/C - autodaftd al H • kPa and 110• 
for I min. 160 c AciO wu added in 59 min (at chi rate er H 
consumption). and the min. WU kept at H - kPa and 110- for 
anothe!' 53 min to riw 90'lo I. 

101: 6Sl5v ll7clrosylation or phanol and aailino derivatives b7 
b7drorea perosido in a superacidic medium. Morellet. Guy; 
Jacquesy, Jean Claude; Jouannetaud, Mario Paulo (Produits 
Chimiqca Ucine Kuhlmann) Eur. Pat. Appl. EP '7.S&.t (Cl. 
C07C69/l57). Of Jan 1984, FR Appl 82/10,&u, 18 Jun 198!; 25 
pp. Phenol and aniline derivs. wero lleated with H:rOz in 1Uperacids 
at bet-en -so• and o• to yield hxdrosylated isomera contr
aisniricant amt.. of tha meta isomers. Thin, PhOAc and H:iOz wero 
introduced into a HF-SbFs mixt. at -40•, and the misL was worked 
up after 30 min lo 1iw hydrosylatod product conts. 3-HOC.~O."Lc 
Sl, 4-HOC.H.OAc 43, and 2-HOC.H.OAc 6~. 

100: 19l599t Purification of N-acetyl-p-arDinophenoL Horyna, 
Jar~lav; Sadlo, Lubes Czech. CS 203,5'% (Cl. C07C85/26). .1~ 
Nov 1983, Appl. 79[6,680, 03 Od 1979; 2 pp. The c~~-.T.o'sHL 
6om ndn. of p-0Nc.H.OH and 1M1bLoeqwnt~ of p-11,,.~ 
wu aerated or treated with oxidant.a, such aa aq. ff:aOi and AcOaH, 
and alirred with C which removed Fe ozidn and osidn. ~~roduclll. 
From the d-loriad filtrate 85--95-. aysL p-AcHNc.H.OH wu 
sepd. alcu evapn. and coolins- L. J. u .. banek 

99: 1220181' N-Acetyl-p-amlnoplieaoL Vitan. Marin; Dobrncu. 
Dumltrui Bibian. Stefan CilianUJ. Cilianu, Stefan (lntreprinderea do 
Celoruti •Celorom•) Rom. Ru 75,16' (CL C07C91/44~ 30 Aue 
1981 A I. 97.483, 11 M_~f 1979; 2 p~ 4-A1D1nop'hanol 

wa1 trnied with ftiH1 eDCI Ac-I) lo lei 4-AcNHC911.0H. 
• 4-0iNC.HtOH wu reduced, HCI wu ad to pY9 4-H:sNC.a 

HtOH.HCI, and the ~roducl wu trntod with Nila and Aca0 al 
~ lo pve "1cetamidophenol. 

97: 234597 Paracetamol: Domldo, Anota; ·Harles. Lucian; 
Prejmeranu, Ion; J.nihel, Dwnitru (Inlreprindatea do Medimmente 
1i Coloranli •Sintorum•) Bora. RO 74.08' (CL C07C100/lO)f 
08 Dae 1980, Appl. 92,381, 08 Dec 1977; 3 pp. 4-Nilrosop!iono 
wu converted to paracetamol by Na,S redn. to 4-HIMCfH.OH 
and 1ubsequenl N-ac:elylallon. 

I 
! 

i 
I 
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9ti: :!li4:19rn N-Acctyl-p-aminu11hcnol. Horyna, .J;irn:<htv; 
Sad'•t. 1.u~ Cz~h. CS 1'7.100 (Cl. C07C91(44l. :IO Apr 
l!IS:!. Appl. 78/4.877, 21 Jul l:)i8; 5 1>p. p-AcNHCcH.OH (I) 
w:t:s J•rcpd. by fttdini: 11imultaneously an AQ. J."cSO. :snln. and 
NH..JH at so-eo• intu an aq. suspension or p-Z:NwH.OH Ull 
(Z = 0 or m-HO,SC..11.N) and lre.atinc the mixL with AC?O. I 
was ~alted out with NaCl or crysld. from :1 coned. soln. 
Alternati,-ely, II was added porlionwise with stirring al 50-G()• 
into an aq. suspension contc. powd. Fe and HCI, the 1ni:itL -s 
trealed wi1h Acz() and worked UD as above. L. J. llrhanek 

95: Gl7S7k Stepwise r"ductir;, of p-aitropbeaol. Huber 
John .• Jr. Cl'cnick Corp.) u.S. 4,ZU,525 (Cl 564-223'. 
COiC103/32). 28. Apr 1!18'. Appl. 53,688, 02 Jul 1S79; 6 pp'. 
The redn. or a poruon ur ~-OiNwH.OH (I) by II to 4-Hz.NC&H.OH 
(II) at pH < 7.0 •-as followed by the addn. or ACJO to acylate II 
11nd give HOAc by-product, the remainder or the I was reduced 
al pH < 7.0, and the newly formed II was N-acylated to gi\-e 
4-AcNHwH.OH at pH < 7.0. I was reduced by H over 
Pd/charcoal, the millL was cool~d. AQ() was ldded the redn. 
was ~nntinuf'd until H uptake 111.vp;>t'd, and AczO WAS ~oded v.ith 
heating to 95• lo gi"e 4-AcNHwH.OH. 

9!">: Uti~:lk Borate reduction uf nitro1Jhcnols. Ruc>P-P· 
Donald C.; Thorn, Mark A. (Penick Corp.) U.S. 4,264,SZG (Cl. 
564-:.!23; C07Cl03/321. 28 Apr 1981, Appl. 54.~88. 02 .Jul 197!1; 
5 pp. Hulonilrobenzenes were converted t.o. ammuphenul hy al~. 
hydrolysi!I t.o nitru1Jhenc>I anJ hydrugenallOD or the latter. In 
mnfo1 contt:. tt0rate inn, ~troni: acidll, and mrtal calalygts, 1.e., 
Pd. Thu:1, 4-01N~H.CI ..,as hydr<>lyzcd by NaOll. the 4-01N= 
C.H,QH ultlllinl'd w11.\ mi!ll-d with H::--;o •• H1B01, 11ml Pil. II wns 
inlrnd11c-cd, 11nd the prudm·t W<L~ 11n,tyl:ttt'd !AJ i:ive 4-A,·NllCA.1 f,OH. 
u,..,ful '"' 11n •nalgesic end 11nlipyn•tic: (no data). 

l!"i: 11120!;9q l'rt'parntion or p11raccl11mol. 1111111-. l'ctrr; 
Guurlt•y, Hnherl N.; Grny, .John; J{nii:hL, l>A\"icl Hulliwcll 
ll\n1l'1k Ltd.I Brit. 1,469,11!19 (<.:I. COiC103/38J. JO Mor 19i7, 
Appl. i:l/~10,:1:11, :;o Q,·t J!)i:J; 2 1>J>. Pariu:C'~mol (I) wa~ prepd. 
(llli%J hy lri•11tin1: "" aq. suln. of p-aminuphenul ~11lfo1e and 
anili111: ~11lfa1e wilh Nlf1 lo pH ~ .. r~mnvini: lhe J>hNllz hy 1li~tn., 
:md 11c1-tylnlin1: the 11 ·;imi11011hcnol with Ac::O ot 20°, the pll 
11 .. ini: nminl.ninrcl at 5 with Nlh The pruduct com11ri~ed !J5'° I 
ond 1.4 't• l'hNHAc. 

84: IG.Sllllk p-Acelamidophenol. Kulda, Orolmmir; Puka, 
Jo~c:f; Ott, .Ian; Mis.ir, i'.denek Czech. 159,.'ili-t (Cl. C07C:). 15 
Aui: l!m .. Appl. 9010/72. 28 l>f'C 19i2; 2 pp. ,,. HOC:r.H1N01 
wn' r1·1l11rC'd with t'e 111 llCI ;1111.l f>· flf}C~ll1Nl·b (I) :wl!tyhtrcl 
11n1ln 1·1.:11ti1in11~ which mi11imi1.cd c.:nfl1;11ni11illinn of fl ftoCf;lt1Nl·IAc 
(Ill wirh l1v prnclm:tll. Tl111~. lhc mi~I. ,·nnli:. I wall llf'lllr;1lilcd 
wil h Nu ·C:01 and P J>c•rlion of thl' I 1:11) ·fill"!..) ac:l'lylalcd with 
Ac,U al ~.;,·GO•, the in,.ol. cnntnminant11 and 1-'c slmli:e weoe 
trappt·•I hy :1c:1ive C. and the mixt. filtl'rc:d nt 8r..-!l0°. The 
fill rar 1• wall I rtalt·d with lht' ""rr~~nry ;11111. of Ar.:.f) 111 c-11n1pl~te 
!hr an·1,·l;ori1111 ancl II w;1~ ~ailed 11111 with NaCl. I ... I. llrhmu:k 

8-1: lfi!lnv N-Acctyl-11-Rminnphcnol. Schulman, Hymon L.; 
R11ru11, Frnnk A.; W1·inh1•ri:, Al11n F:. (Mallinckrodt, Inc.) U.S. 
:l,!lli,fi!l•i tCI. 2r.o-ri1;2A: r~o;C), 04 Nov 19ifl, Appl. :t:l,Ol!O. :.!9 
\pr J!l'IO; .1 l'l'· Pure I' Ar.NllC'..;11,0lf (I) WRll 11r.,11d. from 

11 lt.·NC.11,0H 111) hy cti~.;.Jlvini; it in IUMc, trtRl.in1: it "·ith C, 
fillrri11r: i1; the: rillrRll! W•1' trelft.•d ..,ilh Ac10 lo form N.P. KrHde 
I whirh w1H M!pd. The muther li11uor WR~ recycled after I •epn. 
for ''"" "~ 11 111lveni for 1.re11lm1'nl nf JI. 
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H62S0j p-Acela::-.idophoenol. Kulcb. Drahomir; Fuka, 
Josef; Ott, Jan; Misar. Zdenek; Lisb, Karel C:r.ech. 1"9,293 
(Cl. C 07c). 15 Jun 1973. Appl. 397H9, OS Jun 1969; 2 pp. 
PhOH was coupled with dia:r.ob:r.ed PhNH1 in dl. Na.OH, the 
mi:::t. acidified, and the pptd • .t>-HOC.H.N:NPh 1ydro11:enoly:r.ed 
in MeOH over Pd/C at <60• and l.~ kg/cm1 H. Unreacted 
Ph NH, was steam distd. and the residual .t>-HOC.U,NH1 treated 
with Ac10 in AcOH :it 1~30• to yield 95-83 .t>-HOC.H,NHAc. 

L. J. Urbanek 

6599Sd Electrolytic reduction of nitrosophenols to amino
phcnols. Gruner, George Pallister; Porter, Alan Sidney 
(Albright ar_. Wilson Lt•l.} Ger. Offen. 2,256,003 (Cl. C 07c}, 
07 Jun 1973, B.it. Appl. !3,16!>-71, 16 Nov 1971; 33 pp. ~ 
Nitrosophenol (l \ and 4-ni .ro-1n-cresol (prepd. from the phenol 
:ind NaNO.} ""Cle reduc !d electroc:hem. to the corresponding 
aminophenol; l-.1itrosr·-2-naphthol was similarly reduced. 
Addn. of .:\caO in tl.~ re .n. of I gave AcNHC.H,OH-.f.>. 

27009w p-Acetamidophenol. Bialil~. Jozef; Jedr:r.cjewski, 
Ar.dnej (Farmaceut)"CZn:i. Spcltlzielnia Prac:y "Galena"') Pol. 
54,012 (Cl. C O'id), 31Oct1967, .:\ppl. !?O Apr 1965; 2 pp. The 
title c:ompd. (I} is prepd. according to the method d::scribed by 
redn. of p-nitrosophenol (llj '"ith satd. :iq. win. of Xa,S :it pH 
8.8-10.2. Thus, 50 kJI:. II, cont!(. -1;;70 H.O, was added portion
.wise at :i temp. below 45• to 75 !. aq. soln. Na,S (sp. gr. 1.19 :it 
20•), the mi.'Ct. w:as stirred at this temp. for 1 hr •• and then :it 
50° for another 1 hr. Aq. soln. (GO l.} of tech. pure (XH,).:SO,, 
(sp. gr. 1.'.!00 at '.!ll•; was added to the warm mixt., the mixt. 
was heated at 50° for l hr., and cooled to 15°. Pptd. tech. pure 
p·aminophenol (III) was scpd. by filtration :\nd washed with ic:e
w:i.ter. III w:i.s acetytated with Ac::O (0.3 kg. per l kg. wet III 
in 0.2 :.:g. H,0). For this purpo~ III was added to h:O. the 
mixt. stirr .. d. Ac::O adc!td, :i:irl the mixt. stirred for 3 hrs. an<l 
cooled to i.;• to crystallize. The crude I was rccrystd. from H,O. 
Pure I (0.-19 k6·1 w:u obtained from 1 k:. wet Il in 803 yield. 

Karol Butkiewicz 

9?87611 N-Ac:etyl-p-arni.aopqenol. Bernard F. Du~d nn.t 
Codirey Wilbert (t? Xe~r:i. Chemic::il Co .• Inc:.). U.S. J.J~l.-
587 {Cl. 2~56:?), .i..pt. l:?. l!l6i, :\ppl. ~h.rch ID, l!ll;:!. ""'J 
Oct. 15, 195-l; 2 pp. The title c:ompd. (I) wa.:1 obtained in c.•· 
c~llent yield of high purity by the direct acylation of p-H,:-.:C,lr.
OH formed by the catalytic redn. of certain nitrophcnols in '"' 
.'\c:,O reaction solvent. Thus, 350 lb • .(.>-01XC,H,OH (Ill in :!'J;" lb_. 
• .\c::O w:as hydrogenated in a X pur~ed autoc:l:ive over ;;o !C- ~""·., 
Pd-C catalyst under 4~ psig. at 8'.>-90*. After 10 hl"J. rc:icti.o:i 
time. unre:ic:ted H was \"ented and the vessel again pur;i:cd w11:i 
N. To complete the acyl:i.tion, 66 lb. Ac10 ,..-:is ncld,..I. t!I<' 
mixt. heated rapidly to ~o·, making due :illow:i.nce for 1!1 ... '" •· 
othermic reaction whid1 takes place. After ..... :? hrs .. tl:c :!"~:. 
was c:noled to ..... 50•, trr.ated with 35 s:al. deminernhud 11,0. 
the mass he;i.te1l a:i:ain to -90". and 100 g. ~aHS01 :u!~«I I•> 
prevent coloration of the product. · The min. was then niter~ 
at 7~w· to ri:mr>ve the c:at:il)-st and the .61tratc cool!J to •>-·:.s 
to yield (during 4 hrsJ 903 I. · t:sinr .f.>-O;s"C.H ,OH 1n pl:ice 
11i:ave8831. With P10, as hydroxenation catiillyst c:ompu:abl: 
results were obtained. I is widely UKd as an aniill1Cuic: and anti· 
pyretic in various therapeutic conipr1s. 
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PARACETAMOL 
Purification 

89: %39"7r Purification or phenols. Boecker, Ernst; Manne5, 
Karl; Tresc:her, Viktor (Bayer A.-G.) Ger. Orren. 2,6-1-1,318 
(Cl C07C37/22), 06 Apr 1978, Appl. 01 Oct 1976; 18 pp. 
Tech. phenols ore purified by treatment with Al powder. Thus 
300 I 4-AcNHC.HiOH in 1600 mL H:zO was tr~ated with '1 , 
lo-FeC, 5 mL HOAc, and 2 i Al powde• under N under reflux 
for 45 min. to cive 270 ~ pure white 4-AcNHC.HiOH. 2-HOC.= 
H1C02Na, 4-HOC.HiCOiK, and p-(HO):C.H1 were simil3rly 
purified. 

94!Hc Purification or p-3minophenoJ. Hum~lt. Ronald: 
Ruopp, Donald C.; Brown, Bernard Beau (Cf'C lntrrnati,>nal 
Inc.) U.S. 3,876,703 (Cl. 260-575; C07c), 08 Apr 1975. Appl. 
367,263, 05 Jun 1973; 4 pp. p-Aminophenol, pr~pd. bJ 
electrolytic or ca!Alytic redn. of PhN02 in aq. H?SO.. was 
obtained as a pure producL by adding r.iore PhNOi to r.he 
rraction mixL (ir the reaction had gone to cnmpletion). adjustin1t 
the pH to - 5-6.5, and sepc. the PhN02 ph•se and the purified 
p-aminophenol phase. The product ofter acetylation with Ac,0 
gave the N-acetyl deriv. which met all National F.,rmulary 
specifications. 

8ZJ85t Purification of N-acetyl-p-aminop'lleoot. Kosak, John 
· R. (du Pont de Nemours, E. I., and Co.) U.S. J,78J,JS4 

(Cl. 20-5628; C 07,), 25 Dec 1973, Appl. 88,179, 09 ~ov 1970; 
2 pp. Crude light-pink-colored p.AcNHC.H,OH (I}. prepd. 
by ac~tylation of p.H:Nc.H,OH, was reftuxed with aq. FcCl, 
soln. for 1.5 hr and then treated \Yith activated C to &ive \wl-it~ 
cryst. I. 

78380% Purification of N -acetyl-p-amioophenol. Daron, 
Frank A. (Mallinckrodt Chemical Works} U.S. 3,748,358 (Cl. 
260-:66:?P; C 07r), 2-1Jul1973, Appl. 46,840, 16 Jun 19i0.; 4 pp. 
p-AcNHC,H,OH (I) wn5 purified to N.F. s~l"ilkation5 by treat
mg the crude product of acetylation of p.H,NC1H,OH (contg. 
80'7o I) in aq. suln. with charcoal, which h:icl bc:.:n previou~ly 
washed with an aridic soln., and crystg. I. l'he Fe content of 
I was reduced by including a chelating agent (e.y,., citric acid, 
cluconic acid) in the crystn. soh-ent or in the acicl soln. used for 
woJhing the ch:ircoal. 
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PARACETAMOL 

Miscellaneous 

IOI: GSlig Acet .. miuophen """'''ii:"· antigens. aud untib.,Jie~. 
Kh .. rma, Pyare (Sy..-.. Co.) Eur. Pnt. Appl. EP 95,229 (CL 
Cu7Ci:i:l/:l-5,, ~1} Nov 1953, liS Ap1>L SG4,836. 02 Apr J!iS:?; 2S p;>. 

•chH\0-c.- I "0-o-N"CO(CH,J.C01H 
11 

Anti;ot:a CAn l~ pre;><i. tn protein antigens or enzymes conjugated to 
arbunyl deriv•. of ac .. taminophen U). These anti.era can be ased ns 
r .. genl.8 in wnaitive, highly "~cific immunoa5Nys for moniwring I 
levelt in biol 11uids. Thus. adipaminophM (11) (59519-10-3) wu 
prepd., conjugat..'<i to gl=ose-6-plu,,phace dehydrogeNUe (9001-41>-5), 
L"ld anti1era weri• prepd. in sheep. By means of the antibodies thus 
ob:.ainw, I nt \'ery low concns. in human gerum could be detd., with 
very little cr<>o;t-re11ctivity with I-metabolites or with other drui::t.. 

100: 1150\l!ib Tublel" by n r.>o.lifiP<I 'w.,1-gr1111ulatinn' tr.:hniqu1t. 
Rog•non, Alan George (Sterwin A.-G.) Eur. l'nl. Appl. EP 
100,IG!I (CL A6ll°'9/lu), 03 feb 19R.s. •::!! l\op\. S:?/19:Hfi. 06 Jul 
19o2; !°II P!>· A mc;Jifit-tl wet i;mnulHtion metho<1 (slurry r.rnnulator) 
i• drocribe-j for pr•PIC· i:ood qu11lity tnbl•!-• :·ith high t!o.•a~•" of 
net:~• inl.{Hdit"nt and minimt<I excipien~. One or more drugs nnd 
c1cipi~nts are moi>tened with n predetd. aml. of nonsolvenl 
granl!lfttin,: fluid to Corm n uniform, moilt, coherent, nonpasty mn'1• 
,.hich is subdivid~ into individual granules and dri..d. The dri:<l 
granulu ar1r compre~•e<I into tablet.•. The amt. of granulatinr; fl·Jitl 
compri~es ?:90% by v.-t. of the predetd. nml. of fluid 10 u to form a 
ho:nogeneous slurry where the- p~rcentage by .. t. of solidt in the 
sl•J:ry i~ [totnl solids (bnth diuolved nnd undissolvi>d) X 100/total 
~!urry (iiuich + total solid))! = 25% Yt./wt. The remaininit part of 
tht p'l.•ticuls.t" solid "'"lerial i~ moi,ten~d by w~t i:ra 111latic•n wi;h 
tc.e sla:r} '" :u tn form fr.& c!.,;,.c[ p••ty 1nu3. Tab!d" wer1r prepd. 
from (tr•t~l '1l1Kntity in r.;i't. in rnalitcrnm~ Rnd nmt. in sfurry in 
1::r.m, Gi••n): l>t.·m.rtlrioniru [:i!l-51-8] 250, 125; paract';<lmfll 
( 10~·~l>-2J f,oo. -; /'VI' ['.i:Jlll-l~-fl} 30, 30; •tenric ncicl 10, -; Na 
ai...rch i;lycol.•!~ f•O, -; nnd 21JO m !. ~110 P• i:rnnulating fluid. 

93: 222;3, Accelerntor• of drui( ab»orption in th• int.,»tin.,. 
Sawai Phnrmaceutical Co., l,td. ,Jpn. Kol<ai Tokkyo KohD JP 
57,1~5.l!O~ [82,l-l:l,8(19] (Cl. Mll,31/60), 09 S~p 1952, Appl. 
61/31,713, O~ ,\;~, 19.31; :; l'P· The phenol der;v,. J (H 1 "' Hor 

acyl; Ri .. H or C01H) ore accclerPtora of drur: nhsorption in the 
inte1tine. Th1o•, o suppository wns prep<l. by combining empicillin 
Na u., 4-hunnr:midosnlicylic r:cicf (S:\936-13-4} 1.2, 1111d WiLepiol 
H-15 9.3 i:. Nine:een I were •ynthe.ized o.n<l their effect:> on dn:r, 
absorption de1ncu11r.rnt~d in dogs. 

r 
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96: 74Gl-lp Spray dried-N-11.cety!-p-aminophenol cornposi~ 
tions. Salpekar, Anil M. (Mallinckrodt. Inc.) Eur. Pat. Appl. 
EP 40,472 (Cl. A61K9/14), 25 Nov 1981, US Appl. 152,052. 
20 May 1980; 17 pp. A spray-dried N-acetyl-p-aminophomol 

Ac,...-0-<ltf I 

(I) (103-9~2} compn. iJ prepd. by forming a slurry of fint:ly 
divided I and starch (!ltlO.> i-8} Hnd spray-drying the slurry 
such th:.t the s1·ray-dried particles have a moisture content 
between 0.3 and l ;;'7. by wt.; the starch being t;elatinized pr:or 
to or during sprayin:c. The spray-dr:M compn:>., which ml\y 
contain oth1:r active ingredient9, have good compressibility and 
flow properties facilitating the formation of t11blets, capsules. or 
other dosage forms. Thus, prer;elatinized starch 1.5 parts wiu 

mixed with an equlll qu11ntity of I and char;:ed to a high shear 
mixer contg. lCO parL• H:O. I had R particle size such that nil of 
it paSJed through a 200 mesh screen and 75'io through a 32!> 
mesh screen. Addnl. I 93.5 parts wu added an:! mi~ing 
continued until a s:nooth slurry was obtained which wa3 sprayed 
using countercurrent conditions. Thi3 spray-dried product was 
formulated i!lto taLl~ts. 

90: 1231 ly l"amcrtamol granulate. Ilupp, Roland; Buech"1er. 
Manfred; Ernst, Joachim; \'osteen, Bernhard (B:iyc-r A.--G.) 
Ger. Offen. 2,713,1!17 (Cl. C07CIOJ/3S), 05 Oct 1978, Ap;>l. 
25 Mar 1977; 8 PP- Pre;ervative-Cree parcr:e:cmol llll 

.,~ .. -o-c" 
- I 

( 103-~l}-2) granules (av. particle size S0-200i<l comprise 0.5-:l~. 
poly(uinylpyrrolidon~) (PVP) (!1003-3!1-8} and > 0.3?. H~O. 
1ind are p•epd. by ~pray-dryia:: an aq suspension of 40-60'7. I 
cont;:. 0.5-33 PVP. The spra:;-dryin;: .-.rocess was conducted b 
an inert gas atm. by a direct flow proce~ ; with an ir,let temp. c.i 
150-:100° and outlet temp. of 8(}-150°. For example, a suspen~iM 
of 500 k:: puwd. I and 10 kg PVP in 490 k:: 1-hO wa, s;my-dri~ 
with inlt-t and outlet temps. of 280 and 110". The gr::!nulate had 
130 11m diam. spherical part ides and contained 0.1 % H:O. 

S.I: 35J23u Paracetamol tabiets. Sterwin A.-G. Fr. Dem~ ·ule 
2,247,206 (Cl. A61K). 09 May 1975. Brit. Af.pL 40,t23/71, 2-1 
Jan 1973; 17 pp. Paracetamol (I) (103-!l0-2 , an anal~esic, was 

prepd. for tabletling by crystn. with a polymer rGAF S630 
("'.inylpyrr~lid~ne-vinyl ocetate copolymer)(II) [Z5086-89-'l)J, 
without grmdmg or the addn. of adhesive11. Thu,, 3500 cml of 
an :iq. soln. contg. 2 Kg I at 100° was added to 60 !f, II in 200 
cml w:it~r. underwent crysln. followed by filtration. fhe filtrate 
1000, Solkofloc 20, nncl Mg stea~ate 2.5 g were combined and 
lh_en labletted. 

52119oq Anfi.mi~rain~ c:ompo::ifion. \\.'i!d, Il<'"rt Ger. 
Offen. 2,059,717 (Cl. t\ ulk, C Ui11), 0!1 Jun l':Jil, Brit. J\p1•. O."• 
n ... <' HlCi!l. The title c<>111rn. cnn~i.to:cl of I :i0-100 l·(P·d1fr1rn· 
t,,.n1.hyclryl) .. l·(/•·l~rl -liul ylio<"111yl )µiµtrar.iuc (Hudi1i11•:) :i11d 
p-1\rNl!C,ll,OH (l'aracct:imr,1). 

r 
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21900b. L-Hydr:ixyproltna :ind its medictn:U combin.itions i.'1 
the treatment of rheumatic diseases. Denis. J. C.; R:unb:rnct. 
J. (Tc:c;>an S. A.). Fr. M-4.727 (Ct. A 6lir); Oo Feb l!J57. 
Appl. 0-l ~ov 19155; '.? pp. Hydroxyproline (I) in :issocn. with 
gluco~"!.mine-HCI (II) or :..n :intirheumatic (acetyls."llicylic :ic<u. 
:icety!-p-:iminophenol (Ill). or 3.5-dihy<lro:<y-l.~-diphenyl~ 
hutyl~}·r:uofa!ine (IV)) c:>.n he ~·~ successfully in different 
r<1eut:13tic :iffections. :\nim:il tests she"" that I am! esp. I :.:tc! 
JI togeth"r potenti:ite ~h" effects of antirh.,u'TI:ttics :inct pr<>long 
their c~ect.i and permit the u~ of l•Jwc~ and !e~s to.xic d<1:;~:i~ 
Thus, pills were pr.,p<l. cont;;. the followin'.{: II 0.~01). I O.O~!l 7.; 
III 0.-lllO. l 0.010 r.; IV 0.10(). II O.IOUO. I 0.010 g .• for u:>e i:t 
acute a.rticubr rheam.l.:tsm, rheurn:itoit.! poly:lrthritis, arth:-c·~is. 
periar:hrit1s. :tnd phlebiti>. Janet 0. Scott 

2189-!j Medica.tion basi'J on a combtnation o~ N -acetyl-p
aminophenol .l.lld an enry::i.<c product. Riviere, Jean Fr. 
M-t.825 (C!. A 6lk}, '.!O '.\!:tr 1907. Appl. 13 S~p I!Jr)S; 5 p~>
?>!i,.ts. <•f ,-.iryin~ :irnts. of p-Ac:-.:HCo}l,OH (I) and 3 en~ymic 
prepns. in a smta!lle pharm:iceutic:>.I medium h3ve. by u:-al w 
rec:al aclmlnistration, ana!~c~ic, antipyretlc. ~nti-i.1tiarnm:itory. 
and :rntied-:!rnic actions sup~rior to th~ inr1ividu3l cornp<1nc::its. 
Cited for oral 11st was :i C'lrnpn. contg. 30() m'.{. I, 1'.!-~0 unit,; 
CEIP amylase. 5001) units Hummd chymotr;p;in, and muco
polys:icch:iricl:ise ( 100 turbidity redn. units chonrl:osulfat:i.<c ;uHl 
500 I.Li. hyaluronidase) in :t base contg. talc: O.tU, levi!ite 0.015. 
and bctc;e. q.s.p. 0.6 g. Other formt:l:ttion~ plus pharmacol. 
data, including 9 ca~e histories, :ire given. D. E. :-:ettleton. fr. 

I965j Antipyr~tic and analgesic compositioa v.-i_th N-:icet:;l;p
aminoph!!nol. Je;.n Rivier~. Fr. M3852 ~Cl. A_ (111.:), Feb. _..!_I, 
19GG. Appl. Sept. 4. 19(i-i; 7 pp. An an:1pyrct1c ar.d :;.naly,~>ic 
cont pd. is prepd. ucoing .N-acetyJ-f .. -;uninopht:nol ~.,. act1vc <:<':''~
pound, :.ssocd. with a bar!liturate (phenobarbital). an a:it1-
hist;1rninc (prom~thazine), a'1d a d1ffu,ion :rr.ent. A study o! rt!< 
toxicity, ~.::d vh<irmacol. acti,·itr is abo p~rformcd. • 

Juan Castaner Gar!'.:i.1" 

886~9t Granu:atiog material,; for tabletini;. L;;1·:rer~.- :.owy 
and Williarr 0. Wurtz. lJ .S. J,JOS,217 (Cl. 26-1-117) ·cl- 7, 
1967, Appl. Feb. 9, 195-7; 4 pp. :\ i;ranulation ;>roe• ·n. 
scrihed tiiat gi\'es tablets of low friability from unifor· .- ~· 
granules. A mixt. of ,...;,niol. activ~ materh.I wi. " 
inacti·{c lloermoplastic ,,;at.crial is ht:attcl to soften the l••· 
pla:;tic m;iterial and c;1use it to agglomr.rate and the mix. 
cc.->lecl to Corm uniform granules. Thus, asc<orbic acid SZ, Cl n
starch 10, ancl poly(oxyethylcne)-polypropylcrie cc.polyinC"r (I) S 
parts Wf!re hlended, heatto to 80° for 5 min., cooled to roam 
temp., and compressed into tab:ets. The tabltts wtn: not 
fri:iblt: and h2d high hardne~s and ~oln. rates. Simii.irly, tablets 
were prcpd. fro:n thiamine, ribc.navine, N-;1cetyf-p.ami""phc11ol 
prrido.~ine, and niacinamide with itlycerrl tristcarare i:u:e:.d of 
corn~t'4rch, and pcriy(oxy...thyl~ne) 1:lycol instead of I. COi'~ 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

In patents Al2.1. and A12.4. only the formation of the chlorohydrate 

from the base is described. 

The same inventor describes in patents A 12. 2. and A 12. 3. the direct 

ester formation of p-nitrobenzoic acid with diethylaminoethanol with 

subsequent reduction and formation of chlorohydrate with a yield 

of 90% given in Al2.3 .. 
I 

I 
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A12 

PROCAINE .HCL 

Preparation 

102: ll9707a Hydrochlorides. Szarvu. Niklos; Horvath. Eva; 
Csclte. Ludo; Balint, Janos; F:ibian. Ferenc: Kun. Lajos (Biogal 
Gyon·szel'l)'ar) Eur. Pat. AppL EP 1%5.SU (CL C07C29/00), 21 
Nov 19M, HU Appl. 63/1.497, 02 May 1983; 16 pp. HCI Alts or 
compds. con(&. protonizable N atoms •re formed by incubating the 
compel. with a su!Conyl chloride, QSO:CI. where Q u OH. c, .... alkyl. 
aryl. or C1~ alkyl1ubstituted al)'l, in an ale. medium. The method 
is esp. suited for prepg. pharmaceutical SJIL.._ Thus. osytetracycline-Ca 
silicate complex was stirred "'itb MeOH (67-SG-I) and anh•·d. 
CaCl:i. followed by gr:idual addn. of chlc.rosul/onic acid (7790-9~-SJ 
in MeOH. Actzvated C was added, L'ie mixt. was filtered, coned. HCl 
... -..s added to pH 0.4, and crystals or oxyterracycline-HCl (ZOSS-41;-0} 
wer~ obtained by coolint. . . . . 

0

4806Jq Esterification of a beu:z:oic acid with a terl-amino 
alcohol. Levy, Joseph; Walker, William (Univecsal Oil Prod
ucts C.O.) U.S. 3,660.411 (Cl. 260-293.81; C07cf),0-2 May 1972. 
Appl. 46,514, 15 Jun .. J70; 2 pp. t>-OiNC.H1CO,H was es
terified with diethylaminoethanol by reRiuiug in xylene with 
lICOsH catalyst to give diethylaminoethyl t-nitrobeuzoate (I). 
I was hydrosenated with Pd/C catalyst a.ad the product w:is 
acidified with HCl to give procaine hydrochloride. 

5138~ Catalytic reduction of ester of a raitroben:z:oic: acid aad 
tertiary-amino alcohol to the correspoadini amine. Levy, 
Joseph; Walker, WiUiam (Uni,·ersal Oil Products Co.) U.S. 
3,728,376 (Cl. 200/472; C 07e), 17 Apr 1973, Appl. 46,513, 15 
Jun 1970; 4 pp. Procaine.JICl (I) was prepd. by eslerirying p. 
O:l"C.H,CO,H (U) 'vi th EtsN'CH1CH10H, reducing the ester by 
gr:idu:illy adding it in ,..,7 hr to a stirred suspension of Pd/C in 
xylene under 30 psi Hat 8(}-90•, and a.cidifyinr the product with 
H ·1. The overall yield of I based on II was -903. 

r 
i 
I 



·.o::/ :RA/85/01 

A12.4. 

A12.5. 

A12.6. 

I 

I A12.7. 

I 
I 

-2-

3S'lSSc Purif.cation of diethylaminoethyl ester of p-:unino
bea:oic acid. Shitov,G.G.; Myznil:ov:i.M.A.; Klimov. V.A. 
(No,,-okuznetsk Chemical-Pt.:irraac:eutical Pl::int) U.S.S.R. 292:,-
965 (Cl. C07c). 15 Jan 1971. Appl.10Jun1968; From Otk:rytiya. 
I:olirrl •• Pron•. Oliraztsy. T-r11ye Znalti 1971. ~S(S). 97-8. Tbe 
title ester •ns purified by its con"~rsion into the hyc!rochloride 
dtriv •• followed by sepn. of the product as :i base. The reaction 
mass was prtlruted \Yith alkali at 50-5• and the resulting mixt. 
'Ir.ls dild. with waler. 

PROCAINE.HCL 

Miscellaneous 

98: 3lti4Ss Liquid crystals. Cochita. Dorina M. (Centrul l"' 
Cercetnri Biologice) Rom. RO 77,251 (Cl. C09K3/34) .. 30 Au: 19.~l. 
P.0 Appl. 68,423, 15 Nov 1976; 2 pp. Addn. to Rom.. 6'),,63S. 
Liq. crystab are obtained from pure phosphatides from plant p;aru 
or from plant aq. ests. by mixing the exts. twith an aq. soln.. oC 
procaine chlorhydrat• or 1-1000 g/L concn. at room temp. Tt> 
enhance the chem. atability of the liq. Cf)-Stals, some anhyd. glycerol 
or glycerol + sucrose soln. in water are added durin: the pr~n. 
process. A chan:e in the proportion or lecithin. procaine. a:id 
i:lycerol le1u!s to a chan:e in the d. of liq. crystals in a '-ol. unit. 
Jncreased concn. or procaine causes M increa1e in the d. and si~ ~ 
the formed liq. crystals. Liq. crysbls obtained by this procedure arr 
atable at room temp. for -6 mo. L Orlowsb 

• 95: 3!>337b Liquid crystali used iu an opticAI display 
c!evice. C::ichita, Dorina Mario::ira Rom. 6!>,638 (Cl. COOK3/3-l)~ 
15 Jan l!>SO, Appl. 88,423, 15 Nov 1976; 2 pp. Liq. cryrtafs ore 
prepd. from phospholipid- or Jipoprotem-contr. eq. plan~ exts. 
by treatment with procoine-HCI ond eventually cholesterol 
Thus. rose or peony t1uue1 (10 g) were mixed with procaine-HCI 
(l g/L) followed by filtration and centriCuginr. Liq. cry1tab 
were obsd. microscopically in the supernatanL For colored 
tissues, the color of the cry1tals changed with the pH. · 

100: 470!13r Compo1ition with a rhlzo1t1tDle action. Cachita. 
Dorina; Micu, Mircea; Henesariu, Octavinn; · Baloiu, Joan; Fiell, 
Jnirid (Adrninittratia J"arcurilor ai Strazilor) Rom. RO 79,825 (Cl. 
AOIN5/00), 30 Auit J982, Appl. 98,727, 21 Sep 1979; 6 pp. 
Procain, -llCI (lil-05-8) enhancu the rooting1timul11tinic activity 
of N.A , (86-87-3}. Thus, a powder contg. 1000 ppm NM and 100 
ppm pro')Cainr-HCfinerused rooting of carnation cut~i!'P ~'>' 17'1.. 
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r;oE/ I RA/85/0 ~ 

ANALYSIS OF THE ABSTRACTS OF PATENTS 

Most of the patents cl aim processes which are similar to the standard 

process. 

Al3.3. and Al3.9. start from sodium naphtholate, epichlorohydrine 

and isopropylamine ( in A 13.3. wrongly indicated as ethyl amine ) . 

Patents Al3.2. and Al3.6. procees from the intermediate 1-{l-naphthyl

oxy )-2, 3-epoxypropane which reacts with i sopropyl amine carbonate 

and isopropyaminmagnesiumbromide or isopropylamine lithium respectively 

Al3. l., Al2.4. and Al3. l0. are interesting alternatives which differ 

significantly from the standard process. 

Patents Al3.5. and Al3.7. seem to be rather complicated. 

In Al3.8. dihydropropranolol is claimed and described, according 

to the abstract. Dehydrogenation to propranolol is probably described 

in the patent itself. 
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Al3 

PROPRANOLOL 
Preparation 

95: 150272r Alklloolamines. Kyowa HaltJ..o Ko:;yo Co .• Ltd • 
.Jp~. Kokai Toklcyo !Coho 81 Gl,9.aS {Cl. C07C93/06). 30 May 
1981, Appl 79/138,684, !?9 Oct 1979; G pp. ROCHzCH(OH)::: 
CH:NHCHM~ I (R = 1-naphthyl, 4-indolyl) were rrepd. by 
reaction of M~HN:CHZR• II CR• = alkyl; Z = 0, NH) with 
ROCH::R2 (III; Ri = 011iranyl) followed by hydrolysis of the 
resulting ROCH:CH(OH}CH:i.'l(CHO)CHMei (IV). Thus. 0.26 g 
SnCI. in CHCb was added to a. mixt. of 2.3 g II (Ra = Et. Z = 0) 
and 3.56 g IU (R = 4-indolyl) in CHCb at <15•, the mid. 
refluited 8 h, 3 N NaOH added. and the mixL stirred at room 
temp. to give 2.4 g IV {R = 4-indolyl) (V). Refluxing 1 g V in 
1.5 N NaOH 1.5 h gave 0.7 g I (R = ~-indolyl). K. Sempuku 

95: S:>72Jn Pindolol anll propranolol. Kunishige. Tsutornu 
Jpn. Kokai Tokkyo Koho Sl 29,5.11 (CL C01C9.l/10), 2-l M'1r 
1981, Appl. 79/105.353. 18 Aug 1!179; 3 pp. Pmdolol (I) And 

s-CC>lrOt(O.JOlzHHCltUor 

"" ~OQl.\7 
I o II 

propranolol were pre:;>d. by :realing epoxides II {Ra indol-4-yl, 
1-naphthyl) with M~CHNHM !M .. MgBr, Li). Thus, 2.4 g Mg 
was converted to EtMgBr in THF, treated with 6 g Me2CHNH2 
at 30• for 0.5 h, and e¥agd. The residue wu stirred with 15 g II 
(R • indol-4-yl) in THr at 10-33• for 3 h and poured into aq. 
NHcCI to give 14 g I. ·I. Mataur:ioto 

94: 15.U.~p l-(Naphthoxy)-3-isopropyJamioo-2-propanol. 
MsCtei-Mihai, G.; Moldovan, Augustin V.; Popa, !lie I. 
(Centrala lndustriala de Medicament.,, Cosmetice, Coloranti si 
Lacuri) Ger. Offen. 3,005,.:;i;2 (Cl. COiC93/06), 28 Au: 1980, 
Rom. Appl. 96.ill, 23 Feb 19i9; 6 pp. Propanolol (182 g) or 
improved purity was obtained by convertinJ 144 g 1-naphthol to 
its Na salt. adding 18~ g epichlurohydnn (1) stepwise with 
removal or unreacted 1 by :izeotropic distn. with H:O, adding 33i 
g MeCH:NH2 as a 70~. aq. soln., and extg. the propranolol into 
Ph Me. 

170.&89b Phenolic ethers. fastituto Lwo-Fannaco. S.a r.t. 
Span. 3!18,313 (CL C 07c), 16 Sep 1974, Appl. 3913,313, 13 Dec 
19il; 6 pp. The reaction or a-naphthol with 2,3-epoxypropyl(i:a 
sopropyl)amine or with 2.3-epoxypropyl(propyl)amine gave 
1-isopropylamin~ and l-pmpylamin~3-{l-napht.holl}')-2-propanol. 
resp. J. Castanei-GMgaUO 

973S2x J-Illopropylamino-3-(1-naphtboxy}-:Z·propanol. Kudo, 
Shir.o; Tam::.lci, Kent:r.ro; Yad:r., Seiichi (Kyowa Fcrmen• 
tation Jndustry Co., Ltd.) Japan. Kokai 72 42,636 (Cl. 16 
C41:Z), 16 Dec 19i2, Appl. 71 28,868, 04 May l!l71; 3 pp. 
3·(l·N:r.phthoxy)·1-tosyloxy·2·propanol, prepd. from 3-(l·n:iph· 
tho"y).1,2-propanediol (I) by reaction with P·M.:C1H1SO,Cl, 
w:is treated with 2,3-dihydropyr:r.n and coned. HCI in C1H, to 
give 3·(1-naphthoxy)·l·tosyloxy·2·propanol tctrahydropyr:inyl 
ether, which with Me1CHXH1~ave3-(l-n:ii'hthoxy)-1-i,t>propyl· 
amino·:?-prop:inol tctr:ihydr~yr:inyl ether (U). Refluxing JI in 
Mc:sCO at pH <l ga.vr ~3 the •'tic compd. (based on I) or 
09.0% p\lrity, ~ tr·arlre11eri;ic inhibitor. V. Tsuji 

t 
i 
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120J06h 1-1.ryloxy-3-(isopropylamino )-?-prop~no.ls. Danie""
ski, \v1odzimierz; Bor'l\<"ka, ~farian (Przcds1eb1or.;two Do
swiadcz::i.lnc Przemyslu F:mnaceutycznc:go POLF.:\.) Ger. 
Offen. 2,013,527 (Cl. C 07::), OS Oct 19';0, p.,1. Appl •• ~9 l\.~ar 
l~:.''.l; 7 pp. The title cor:ipds. ROCH:CH(OH)CH:NHP~;iso 
(1) \\"UC prepd. Titus, heating 2-l g l-(a-naphthyloxy}-:..3-
cpoxypropane and 10 g (iso-Pr~H,):COl b 25 g isoamyl ale: ~5 
min at 9~100• gave 15 g I (R ~ a-r-aphthyl). 1 (R - p-AcNH
C1H1} and 1 (R = o-CH?:CHCH:OC,H,) were si:nilarly prepd. 

KCPG 

1200S?g P-Adrenergic blocking l-alko:s:y-J.amino-2-p~opanols. 
Yoshi:::ue. Keiro; Saito, Eideo (Sankyo Chemical industries Co., 
Ltd.) Ger. Offen. 2,018.263 (CL C 07crl, :\ 611:). OS Oct 1970, 
Japan. .!\ppl. B Apr 1969; 2-l pp. The P-:ulceneri;ic blocki:i~ 
title c:ompds., ROCH:CH(OH)CH:NHR1 (I) were prcpd. by 
reac~ion of epichlorohydrin (11) \Yith Schiff bases to give 5-(ch!oro
methyl)oxazolidincs, reaction \Yith phenols, and hydrolysis or by 
reacticn of 11 with phenols, subsequ"!nt reaction with Schiff bases 
and hydrolysis. Thus, reaction of Ph CH: Nl'r-iso with II in 
the presence of SnCI, in CCI, 3 hr at 20° gave 743 2-phenyl-3-
isopropyl-5-{chloromethyl)oxazolidine, which on reaction with 
PhOH in the presence of NaOMe gave 753 ~-phenyl~isopropyl-
5-(phenoxymelhyl)cxazolidine- (Ill). III \Yas also. prcpd. by 
reaction of II with PhOH via 1-phenoxy-2,3-epo;cypropane and 
naction with PhCH:NPr-iso. Hyd1olysi3 of Ill with 10% 
HCI 1 hr at !>0-5~ gave 9:i.73 I (R .,, Ph, R1 - iso-Pr). Simi
larly prcpd. wer'! I (R and R' gi,,.en): n-naphthyl, i~-Pr; 
"'-tolyl. iso-Pr; o-MeOC1 H,, is,..-I'r; 17;-tolyl, C)-Cloh"IC)"I; J>-Cl-
C,H .. iso-Pr; o-iso-PrOC,H,, >-Pr; Ph. Du; rn-tolyl, Et; 
p-CIC,11,. Et. KTI'G 

J70J:i; 1-(5,8-Dihydro-l· naj)hthyloxyi-J-(isopropylami:i() )-2-
propanol. Narayanan, Venkatachala L.; Sctcscak, Linda. L.; 
Weisenborn, Fran~ L. (Squibb, E. R., :md Sons, Inc.) Ger. 
Olfen. 1,950,742 (Cl. C 07cd), 30 Apr 1970, US Appl. 15 Oct 
1968; 21 pp. The title com:xl. (I) and its acetate were prepd. 
and could be use~ as water softening or as anti6brillatory agents. 

c6
0CH,CH(Oll)CH,NHPr·ioo 

(I) 

5,8-Dihydro-l-naphthol, prepd. in ;._9g3 yield by redn. of 
l·naphthol with Li in liq. NH,, reacted with epichlorC'"iydrin to 
give ll. Reaction of II with iso-PrNH1 gave I. KBPC 

9990711 Manu!acti1re of propanolamine derintlves. Leslie 
H. Smill1 :ind Iropcriat Chemical Inc!ustri" Ltd. Drit. 1,079,-
534 (Cl. C o·rc), Aui;. lG, 1957, Appl. Feb. 2·l, 1955; 2 pp. The 
relevant ale., ep')xide and amine are rcncted to form the propnnol· 
amine deri,,..; R=OCH,CJI(OH)CH:Nlllt', where n.1 is :in nllcyl 
i:roup of ::I 10 C atoms and R• is a ll3phthyl or tolyl i:roup. 
Thus, 2.8 parts l·m1phthol. 2 pnrts epicblorohydriri, 1.7 p:irts 
isopropylamine, 0.8 p:irt NaOH, and '10 p:irts EtOH are heated 
at JOO" in a scaled vessel for 10 hrs. .l"he mixt. i:i tv:ipd. to 
dryness in vacuo and shaken w:th 25 parts 2.V HCl and 25 p:irts 
eU1cr. The aq. phase is basificd with 2.V NaOH and filtered 
to yidd l-isopropylamino-3·(1-n:iphthyloxy)·2·prop:rnoJ, · m. 
!lG" (cyclohvca ne). . Similarly prcpd. ·is l· isoprnpylamino-3-
(:l·tol)•loxy)-2·propanol, m. iS-80 • The derivs. are utcd in 
trentment nr prophylaxiso(hc:irt disr:i~cs. H.Carline D:irl<>w 

r 
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85046:.. ?faphthaleae derivatives. lmpui:i.l Chemic:i.l Indus· 
tries Ltd. Neth. Appl. 6,6M,255 (Cl. C Oi'c), Oct. 3, 1!166; 
Drit. Appl. March 31, 1!165, and Feb. 3, 1966; 5 pp.; cf. pre· 
ccdir:g :abstr. The title compds. I h:ive Jf-adrcnergic blocking 
nctivity :ind :arc u~d for the tre:i.tm~nt or prophyl:ixis or he:i.rt 
dise:i.scs such ::i.s ansin:i. pectoris ::i.nd c::irdinc :inythmi:as ::i.nd for 
the tre:i.tm.,nt of hypcrtensi:a. :and pheochromocytc.ma. Their 
prep:i. is given. Thus, ::i. mixt. of 2.5 p:arts 1-:imino-3·(1-n:iph· 
thoxy)-2-prop::i.nol hydrochloride, 1.23 parts iso-PrBr, l.68 parts 
N:i:CO,. :ind 20 parts EtOH is he:ited in ::i. do'led tube 20 hrs. ::i.t 
130... After filtering. the mixt. is cv:ipd. :111d the residue is utd. 

c:xSf,Cll(OH)CH,NHR• (I) 

with 25 parts AcOEt. The ext. is filtered nml tmitcd with HCl 
in Et:O to g~ve the HCl salt of I (R1 - iso-Pr), m. 162--4° (iso-
PrOH). C. v:i.n de Wcstcringh 

PROPANOLOL 
Miscellaneous 

SS: 2-'96p Reiigents nnd method Cor d..rermininir liicond' in o 
Sfttr.ple or binloJCical liquid,. Wan:. Choo Huie Jeffrey; Stroupe, 
Stephpn D .. nham; Jolley. Mich-~I ErnHt (Abhott Labor:itori.?$) 
Ger. orre11. DE 3.205,506 (Cl. Ci>IN:l3/5~). 16 Sep 1~82. US 
Appl. 235,2:;9. Ii Feb 1981; <9 p;:i. Tr.i"1rs ar~ described for lip:and 
(esp. drugs and hOrCIOnes) detn. in booy fluids by flUOl'esCPCCe 
pnlariz.ition immunoassay. The tr11cers ore li:and lllnalois with a 
1ini1le reactive primuy or secondazy amino grou;> which. ar' hound to 
carbuxyfluorescein. For example, pu:pn. of an 1u:dnophenob<1rbitaL-,, 
carboxyfluorescein conjugate is described, D:I wc:I D• away proc!!<lur"• 
for detn. or phenobarbital. Numerous other haru9les u~ i:iven. 

~~; 5S037j Propanolol 11nli1ten conjug1ttes and nntibodlu. 
Pmo, M111cel R.; Singh, Prithipal (Syva Co.) U.S. 4,241,177 
(Cl. 435-7; C12Ql/66), 23 Dec: 1980, Af pl. 937,2118, 28 Aui 
1978; 7 pp. Pro;mmolol (I) [5~5-66-G wu deriva!ind ana 

these derivll. were conjugated to v:orious p:otein carr;ert (i.e. 
bovine scrum all~umin and globulin, gluco!l~phosphatt dea 
hydrogenase). 'I'hne conjugatn were uufcl as immunogens for 
the induction of I-specific nntihodies and as indic:11tor mo!a. in I 
enzyme immunoHsays. 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

There is only one synthesis pateni~ starting from benzoin which reacts 

with urea in presence of potassiumh_·,-droxide and sulfur. 
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Bl 
DIPHENYLHYDANTOIN 

Preparation 

140814n S,S-Diphenylhyd:mtoio. Kolbeck, Winfried; Bi
yerlein, Friedrich CDiamalt A.·G.) U.S; 3,646,056 CCI. :!fJ
aro.S; C 07d), 29 Feb 1972, Appl. 10,317, IJ Feb 1970; 2 pp. 

"" 0 .... -)--{ 
·lfty"" 

0 I 

Treatment of benzoin and NH,CONH1 with aq. KOH and S 
gave 67-S.'\3_5,5-diphenylhydantoin (I). 

DIPHENYLHYDANTOIN 
Miscellaneous 

99: 209278k Assay method. Allen, Gerald John (Amers?i~:n 
International PLC) Eur. Pat. Appl. EP '2,3H (Cl. GOIN33/ii-:•. 
26 Oct 1983, GB Appl. 82/ 10,928, 15 Apr 1982; 1.; p;>. 
Assa)'3 for analytes (esp. antisen9) are described which empiot • 
1pecific bindinr partner for the anolyte (esp. antibodits), a fluorucrr.r 
compd.-analyte conjui;ate, and solid partic:les wbich have a ma~tri•I 
which is not a member or the binding pair but which controls t~.e 
uterit of bindinJ or the labeled deriv. The solid J>artides '" 
preferably o: C, either coated with albumin or C:trr);nr: a receptor for 
the bindinr partner. The albumin coalins acts as a mol sieve in 
accept labeled analytes but not antiserums and complexes thereoi. 
For esample, phenytoin amine was detd. with a phen)"toin-fiuortseela 
label, antiserum, and alburuin-coated charcoal. l'luorncence v.v 
111easured at 490 nm e:scitation and 520 nm ·emission. Serv:. 
phenytoin aruin~ was detd. in the range 0-100 11r/mL. 

99: 22468e 3-('y-Amln~~hydroxypropyl)-5,s..diph&nylhydautoio 
derivativea. :Ujc, Alfred; Kiec:-Kononwicz. K111anyn11 (Polska 
Akademi11 Nauk, Jn1t)'tut Farmakolocii) Pol. PL 114,751 (CL 
C070"03/06). 30 Dec 1982. Appl. 202,.~30, 30 Nov 1!177; 4 pp. 

The title c:ompdt. I (R •OH, R• • 4-(RS-aubstituted) ~·perazino, R2 
• CH2CH20H, CH2CHMeOH, Me, CH2Ph, Ph, C.H1Cl-p, p-t.olyl) 
were prepd. by treatin~ I CR • OH, R• • Cl: RR• • 0) with the 
cormponding N-tubttituud piperazine. Thu•, 5,5-diphenybydMt»in 
Na 11lt 27.2 and then epic:hlorohydrin 9.2 r wtte di11olvtd ia H20 
100 mL and the mi1t. reflured 1 h and then fr,;;an. After 2.C h the 
1oln. "'"' decanted end the ll)lid rec:ry1td. from PrOH to 1ive 2.1 r 
(73'7.) I (RR• • 0), ~1hich (3.1 g) w11• refluxed 6 h with N-~hydr=
osyethyl)piperezine 1.4 c in PhMe 20 mL to cive 2.7 g (65'7.) I lR • 
OH, R• • 4-(P-hydroxyethyl)piperazinn). 
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9S: J%24?1p Stabilization or clucoH ozidase apoenzyanc. Rup= 
c:l:oc~ Patricia A.; 1)·hach, Richard J. (Miles Laboratories, Inc. ) 
U.S. US 4,366,?.&3 (Cl. 435-7; Cl21''9/0~). 28 Dec 195?. Appl 
~.:no. 17 Apr 1981; 17 pd. Glucose o:ridue ap<ienz}'tne is 
stabilized by poly(Yinyl ale:.) an serum albumin for liga.'ld binding 
as.<a)-.. The &tabiliud apoenzyme can be incorporateti into test 
auijM for immunOUS11J3. In &uc:h assays llll FAD-antigen conjugate 
ii the label, ud FAD-anlicen conju:ata which is not bound to the 
antibody is a~-ailable for glucose ozidase apoenzyme activation. For 
ei.a:Dpl.t. tesl strips wel'9 prepd. for dinitrophcnyl caproete immunoassay 
··hichcontained buC!rr, a clueo5e ozidase detection ayst.em.epoglucoo 
oxidase. dinitrophenol antibody, and din!trophenol-FAD cunjugale. 
l:iclUS:OO o! poly(vinyl ale.) and albumin increued the he.t atability 
0~ the test ftrips. Test strips for theophylline and pbenytoin are also 
iHCt°Md. 

!'~: SSt~e HomogenHus apecific binding auay test device 
ha'\'inc a copolymer cnhanc:inc aubstanc:e. Tabb, David L.; 
T,..fuich.. Richard J. (Miles Laburatorin, Inc. ) U.S. US .&,3&2,&97 
1CI . .&:!"l-56; COIN33/52), 07 Dec 1982, Appl 255,759, 20 Apr 1931; 
t:. rP- Tnt strips are described for lig11nd detn. by homoeeneous 
.;~iic bindinc PSays with reflection apec:trometric: detection. The 
t .. 1 slri;>s are imprecnated with the appropriata reag"!nts and a:1 
.. ~-•1.u1ar sub:>tance (e.c. Gafquat). For example. N-(2,4-dinitro= 
r~r::~·ll-&--aminocaproic: acid was detd. by test. strips imprqnated 
••!h apuclu~ Ollidase, 2,4-DNP-FAO conjuJate, antibody, and a 
c:,.,..,. o~idas1r detection r~agen.:s. This syst. -1 respon• ed to 
•. ; IJXP by uhibitinir color due t.o the activation of apoglucose 
••1nl:1>e by the 2,4-DNP-F AD conju1:ate. The presence or Cafquat. 
:.c; markedly improved t.he color response. Tbeophylline and 
f'!l~n~"loin "'•re also detd. by the title system. 

97: 66393q Fluorescent reagent and method for deter.:iining 
immunoOuore.cenc:e. Tsay, Yuh Geng; Chen, Janet. H.; 
Palmer, Richard J. (lnt.:rnational Diagnostic Technology, Inc:.) 
Eur. Pat. Appl. EP 47,45' (Cl. G01N33/58). 17 Mar 1982, US 
Appl. 185,2:!5, 08 Sep 1980; 23 pp. . Fluorescent diagnostic: 

reagents are prepd. which contain a hydrophobic hapten, a 
hydrophilic compd. such as an aminoglycoside, peptide, protein, 
or polyacrylamide hydrazinf! (30601-03-7), and a hydrophobic 
fluorescent compd. 1uch as a deriv. -or /luoresc1tin (2321-07:..5], 
umbelli/erone [93-35-6], or fluorescaminf! (38183-12-9). The 
hydrophobic hapten and the hydrophobic fluorescent compd. are 
both bound to the hydrophilic compd: but aepd. Crom each other. 
The reaJenb artt used in tho 1olid-phase fluorescence immwtoassay 
of e.g. d1phf!nylhydantoin (I) (57-41-6), phenobarbital [50-06-G], · 
and primidone (125-33-7) Jn blood serum and eliminate the 
disadvantages of previously use:I reagent.I. Thus, Cor the detn. or 
t.he hydrophobic compd. I, a reagent was prepd. by coupling a 
carboxylated deriv. of I and FJTC (27072-45-3) with the 
hydmpbilic coa:pd. genlamkin [1'03-66-3). 'l'he resultinr 
hydrophilic conjurat. hH increased water soly., Jess susceptibility. 
lo fluorescence quenching by albumin and other &erum proteins, 
and improvud antigenicity. · 

89: l2!1!130v Labeled 5,5-diphenylhydantoin derivatives (or 
r11dioimmunoaHay. Parsons. Georr;e H., Jr.; Eller, Thomas 
(Baxter Travenol l.aboratories, Inc.) U.S. 4,09?,.479 (Cl. 
5-18-312; C07D233/72). 30 May 19i8, AJ>pl. 673,853, 0.'> Apr 
19i6;\ 4 pp. Radioiodinated derivs. of hydantoin I (R • R• • H) 

0 

""ANIC>l1 hCOHHCHCO,H 

h+{ ! .. , 
h o A 

11¥11• 
"" 

0 

"""'°'•hC0.111 
'"+-{ . 

'" o Jll 

(If), useful in radioimmunoasHys, were prepd. Thus, 5,6-di~ 
phenylhydantoin 3-Na snit was treated with 8r(CH2)1CO:Me to 
give hydantoinvaleric acid etlcr III (R2 • Mc), which was 
hrdrolyud to Ill (R' • H),which was condensed with tyrosine 
via the CICOiEt mixed anhydride method to _rive H. JI was 
iodinated with Na1u1 to give I (R • mf, R• • H; R • R• • m1. 
The radi"iurlinr.tcd dcrivs. were u'ed in the radioimmunoassay or 
6.l"r·diphenylhyclantoin in rahhiti. 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

Two patents are claimed for the preparation of isoniazid. B2. l. starts 

from isonicotinic acid and B2.2. from isonicotinic nitrile. 

I 
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B2 

ISONIAZID 

Preparation 

120269p Carboxamides and carbohydrazides. Stanley. Rob
~ H.; Shaw. D:iny uigh (British Titan Ltd.) Ger. Offen. 
2,3M,OS9 (Cl. C 07c. D 0111. 18 Jul 1974, Brit. Appl. 513/73, · 
0-& J::m 1973; 10 pp. Five RCORt (R - Me, Ph. or 4-pyridyl; 
Rl - NHPh or NHNH.) were prepd. in 80-99% yield by reaction 
or RCO:H with R'H in the presence or (Du0)1l\1 (M - Ti or Zr). 

96629f Isonicotinic hydra.zide. Sttfluth, Horst; Moll, Karl 
K.; Ba.Ju, Hans; Brueseha.ber, Ludwig; Schrattenholz, Cisela.. 
Ger. (East) 63,493 (Cl. C 074), 05 Sep 1968, Appl. 27 Dec 1967· 
3 pp. An improved method for the prepn. or the title c:ompd: 
(I) from isonicotinonitrile (II) and hydrazine hydrate (Ill) is 
described. Heating (100•) II in aq. soln. (10-503) in the 
presence of an a.lk. cata.l)"St such :ilS the oxide. hydroxide. or c:ar
bona.te of a.n alk:ili meta.I a.nd :iddg. III dropwise results in im
proved yields of I and 'Yithout the formation of insol. by-prod-
ucts. E. Tobler 

ISONIAZID 

Miscellaneous 

89: 204222w Pharmaceutical preparation specific t'o:- nodular 
thelitis. Laboratoire TECHNA Fr. )emande 2,:J61,ll7 (Cl. 
A61K47/00). 10 Mar 1978, Appl. 76/24,840, 09 Aug 1976; 6 
pp. A topical prepn. for treating nodular thelitis in rumi~a!'ls 
contains knnomycin munosulfare [25389-94-0}, ht:ram1dint 
isethionore [GS9-40-5}, isonioiid [5~-115-3}, ar.d diaminodipl1enyl 
1ul/ont (80-08-0) in an oil-in-waler emulsion. The prererred 
vehicle is 10 parts DMSO lo 80 parts of a lanolin, Janette N, and 
propylene i:lycol mixt. Arter sevtral weeks of lrentmcnt with the 
prepn. the nodules become 1oft and cease being painful. In most 
cases. the nodules tnnlually disappear. 

98: 4!166!1n Tecbnnium-!l!lm-Jnbeled lsonleolinlc ocld hydrnide 
and a ph11rmacculic11l 11gent contnlning thla compound. Yamad:a, 
Norihisa; Koiiuml, Klyothi; Hiud~ Kinichi (Ikeda Mohando Co .• 
Ltd.) Ger. Otrcn. DE 3,21&,026 (1,;L C07D213/86), 11 Nov 1982, 
JP Appl. SIJ.65,981, 30 Apr 1981; 20 pp. -r~lat.eled bonicotinic 
acid hydra:ude wu prepd. by reacting Na-rcO, •ith isonieotinic 
acid hydruid1 in the pre .. nce of 1 reducins aF•nL -re-labeled 
lsonicotinic acid hydrazid1 ,...., u11rut fn diapiosm~ t1:mon (Yoahida 
urcoma.s in rala and Ehrlich ucitn tum11rs sn taic1). · . 



Unov.Ooz O•pl.lng. Mag. pnarm. 

or. 1ecnn. CHRISTIAN R. NOE 
Z1v1hngen1eur lur Technische Chemie 

B3 

LIDOCAINE.HCL 

PATENTS 

1967-1985 

A-4780 Scnardong 
Kalterbrunn 7 
Tel. 0771214:4 92 

07712/24 75 

APPENDIX Pl6 



:.·JE/ IRA/85/01 

ANALYSIS OF THE ABSTRACTS OF PATENTS 

The only patent abstracted concerns a process in which 2,6-xylidine 

reacts with diethyl diethvl~minomalonate. 

I 
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83 

LIDOCAINE.HCL 

Preparation 

1011.i.lg w-Diethylamino-2,6: dimethylacetanilide. Nitta, 
Yoshihiro; Takamura, Keiichi; Asada, Takaaki (Chug:ii 
Fhannaceutical Co., Ltd.) Japan. 72 24,547 (Cl. C 07c), OG Jul 
19i2, Appl. 66 28,0·U, 04 ~fay 1!156; 3 pp. 2,6-Xylidine (l 
mole) was made to react with >10 (preferably, 12-18) moles 
diethyl diethylaminomalonale, the reaction mixt. treated with an 
inorg. acid, bis(2,15-dimethylanilide) diethy!aminomalonate salt 
removed, and the residual 2,~dimethylarulide monoethyl di
ethylaminomalonate heated in the presence of an inor~. acid to 
give the title i;roduct, useful as a local anesthetic. 

Hiroshi Kataoka 
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ANALYSIS OF THE ABSTRACTS OF PAT~NTS 

42 Synthes::. patents reflect significant research activity in this 

field. 

Hydrolysis of cyanopyridine is claimed in the following patents: 

B4. 13., B4.l4. and B4.l7 .. 

Oxidation of B-picoline is claimed in the following patents: 84.5., 

B4. 7. , 84. 9. , B4. ll . , 84. 20. - 84. 22. , 84. 24. - 84. 27. , 84. 29. , 84. 30. , 

84.33., 84.35., 84.37., 84.39. and 84.42 .. In 84.25. a yield of 98.3% 

is indicated with 97.4% purity. The yield in 84.42. is 92% .. 

Oxidation of 5-ethyl-2-methylpyridine is claimed in the following 

patents: B4.7., 84.8., B4.ll., 84.12., 84.15., B4.18. 84.19., 84.20., 

84.23., 84.32., 84.35., 84.38. and 84.40.ln 84.8. a yield of 91% 

is indicated with a purity of 99.8%, in B4.32. 84-95% yield and 99.6% 

purity are given. 

The use of complex hydrides for synthesis of niacin is described 

in 84.6 .. 

Patents 84.43. - 84.47. describe processes for the purification of 

niacin, in 84.48. - 84.50. processes for removal of isonicotinic 

ac~d and recovery from mother liquors are described. 
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B4 

NIACIN 

Preparation 

102: 11332ly Oxidatto,. or :slkyl croup• to carb01:yl croup• 
under basic coDditioDs. American Cyanamid Co. JpD. Kokai 
Tokkyo Ko?io JP 59.'9',637 [8,,199,637) CCL C0783/00), 12 Nov 
1934, US Appl. 485,76:l, 18 Apr 1983; 6 pp. Alkyl groups were 

~CO,H 

i.~ ••• ,.J-v,,.·l...,. 
01idized by M.,Oft (M = Cu, Co, Ag; m = l, 2; n = 2-6) at 25-95• 
uncier basic co11dition3. Thus, 20 mL 15'1. NaOCI wa~ added to a 
min. of CuO 3.8, HiO 7.5, 50'1. aq. NaOH 3, and quinoline deriv. (I; 
It = Me) 1.0 g at 10• Rnd stirred 18 h to give 92'Yo dicarbo1ylic acid I 
(R = H02C). 

JIJ2: 102453s Electrochcn.ical oxidation of pyridine baaes. 
Toomey. Joseph E., Jr. (Reilly T;1r 11nd Chemica: Corp.) U.S. US 
4,(62,439 CCI. 2.04-78; C25B3/02), 13 Nov 1984, Appl. 597,0.14, 05 
Apr 198~; 7 pp. ln11. -..,ved cleclrochem. ox;dns. of I were earned out 

G-(RI, 
H I 

in a membrane cell on a Pb01 anode. Jn I. x = 1-3 and R = -CHJ. a 
C:r-. primary or sec:mdary alkyl. a Cw cydoalkyl, an aralkyl of the 
formula (-{CH:J.-arylJ, where n = 1-:;. -(CH:)~COR' or-(CH2J~CHOH!l1 , 
where m = 0-5 and R• = H or a Ca.,. cycloalkyl, aryl ur an1lkyl group 
having Cw And wherein 2 °adjarenl R grou;,s on. tf.~ ring ma>: ~e a 
fused cycloaklyl or a Cu<ed aryl group. T~us, 2-picohnc ~·cs ox1d1zed 
to picolioic acid al c.d. 20 m!\/cm2 to gave a product yie'<l ..,f 60'7o 
and a current efficiency of G7'Yo. Usini; c.d. 60 mA/cm'. current 
•ffic:iencics of -903 were ob1.ai11ed in subs.,quent e•pts. 

99: 13~7~4m l\rom•lic ur hetcro1.romKlic CHrhoxyl•lo:d com= 
pounds. FoH, MurcJ; Hencini, El.,na (Montcdi•on S.p.A. ) F.ur. 
i'at. Appl. 1-:1' 111,384 (Cl. C07CSl/IO). 15 Jun 1983, IT Ar;il. 
81/25.502, 09 nee 19111; 31 pp. nco,w (It .. arom., het.roarom.; 
H• ,. H, alkyl, cation) were pr~11d. hy treating ~n arum. or 
hcteroarom. halide with CO in the presence of e Co carbonyl, an c.~. 
halide, or.d an acid acceptor: Thus, 2-nap:1thoic acid was prepJ. i"n 
91 'r• yield by carbonylatinit 2-chloronaphthalene in the pre.ence uf 
Co(COle. K2COi. oncl CICH2C01Me in MeOH, fullnwcct by sapon. 

lluJo:lu:,., Leslie HichRrd llm.,eriol 

97: SIOl7i Nicotinic ncid. l\uliev, A. 1\1.; D1.haforo,·, E. IJ.; 
l(uli~vo, D. M.; Shnkhi:cl'diev, M. A. (inRtitulP. uf th~ 
Chemistry or Additive~. Aco.lemy or Scic~1CCS, A1crl»ticl7ha!l 
S.S.H.J U.S.S.lt. Sl,1 !llO,r.11 (Cl. C07D213/80), 07 Mnr 1!182, 
Appl. 2,1151,447, 18 Apr 1!180. Prom Otkrytiyo, lznbrrt, Prom 
Obrnztsy, TnurJrnyr. Znaki I 9112, (9), f\:t Nicntinic ncid 
(:.!l-r.7-GJ is produced from 3··nlkylpvrirlinr hy formn. with 
/lacillu.• ~pecieR. · 

Sli: 1172!14d llii:hly sclecli11c oxidation rur mAnuracturin~ 
pyridine cnrlJoxylic 11cids. Stoppani, Luigi, S.11.A. Belg. 
11r.s,2r.1 (Cl. C07D), Iii Oc~ 1978, Hal. Appl. 77 /25,P. '~. 18 Jul 
1977; l:l pp. The nlkali dichromale oxidn. of 11lkylp· ·ridine~ oL 
1~10-300• and pH 4.5·8.5 yi~lded the rup. pyridine ::arhoxylic 
acids. P-Picoline w111 heat.ed with N11£r201 in WALer 11L 250° ancl 
~38 kg/cmJ to give nicoLinic acid. 

r 
! 

i 
I 
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87: 1350S9c Ni:otioic •cid from pyridine. Kawamata, 
Motoo; 1-'ujikake, Shiro; Tanabe, Hidenori (Mitsui Toalsu 
Chemicals, Inc.) Japan. Kokai 17 lG,670 (Cl. C07D21:/SO), 
22 Mar 1977, Appl. 75/110,875, 16 Sep 1975; 3 pp. Nicutinie 
acid was prepd. by lreatinc pyridine with ccn in the presence of 
a metal hydride. Thus, 420 mmol pyridine and 105 mmol 
LiAIHa in 100 mL THI-' was heated for l h and treated with 100 
mL/min C02 al 0-5• for 3 h to gi"'e 62'7. ni.:otinic a:id based on 
LiAIH.. The yield was raised lo 80-90'1; with dioxane or 
BuOCH.CHtOBu as the soh:ent or with 20 kg/cmz CO: at 10•. 
NaH, LiH, NaDHa, or LiAIH(OCMe~h insuacl of LiAJH, ca~-r 
.24-58~ yields.. I. Matsumoto 

87: 13505-lx Ni11cin. Lundin, Sto=n Tore; Jamas, Sven Gunnar 
(Aktiebolag Bofors) Ger. Offen. 2,647,712 (CL C07D213/80), 
18 M:iy 1977, Swed. Appl. 75/ll,8!6, 22 Oct 1975; 24 pp. 
Niacin wu prepd. (up lo 6S'7. selectivity) by the oxidn. of 
3-picoline or 2-methyl-5-ethylpyridine in the gas phase in the 
nresence of a V!O) catalyst with Ti02 promoter. 

SG: IJ!IS7Sh Nicutinic add. Masuda, l{eiji; l{iz:iw:i, Hid1:nori; 
Otaki, y,.,.uhiko !Nippon S1~la Co., Lt1I.) U.S . .t,001,257 ~Cl. 
21l0 -295.f,H; COiD:ll:l/5!'>1. 11.t .Jan l!li7. Appl. :103.028. O:! Oec 
1972; 7 11p. :'lliculinic :ici1I was produced in -91 'lo yidd with 
99.8% purity hy o~iC:izini: 2-methyl ·5-cthylpyridine with 
100-83 of the stoichiometric amt. uf HNO, at :n:, :15°. J0-45 
k~~cm• and pH 2.1-2.4 for 12-16 min. 

Sli: 121171r N;colinic or isonicotinic acid from 3- or 
·1-picnlines. Tr<, z<.-zanowicz. Edwarcl; Lipka. Barbara; Burzynsk:~. 
H;irharn; 11.fo:<i<'rnwirz. Jcr7.y; Stl'foni:ik. Lech; Wawer: Anl~n1; 
\.nvh.1w~k .. Maria (111~tyr11t C:hemii Przc"·vsloweJ) I ol. 
75.ri.UI (('.I. CU7D:ll/:l8l. '.!ll Dec 1!175. :\ppl. l;,!~.·IGG. _I:> 11.l:ly 
1972; ·I Ill>· The known µrc11. 1neth11d:. •_•f t~c ~1de acids were 
simpl'fo•cl. Thus, ;>mmo,icln of 3 · or 4 p1c1.hne •.n the p_resence 
of 15 ;,:,•1. hv wt. 11:0 J!.1\'C :l ur -I Q'U11npyrnl111c. which '~"s 
scpcl. Ii.- s11lili111ati1•n ;11 Ill_ 1-1° uncl hyclrolped in NH,011. 1_h~ 
ammu11i111n "'Its of the ur1cb wc-r1: thermally decompd. to r;•H 
hi;:h purity lit le acids. K. Uutkiewic7. 

85: 123i7:ls Nicotinic acid. Su• orov, B. V.; Kagarlit.skii, A. 
D.; Emel'yanov, V. L. !Institute nf Chemical Sciences. AcaclPmy 
of Sdencei;, Kazakh ~$.It) IJ.S.S.lt 2S!l,731 (Cl. C070'.ll /:11l. 
05 Mar 1976. 1\p'.·I. !,31'. .,li07. fl-I Se1> l!lG!l. Fmrn Otl:rytiya, 
llobrct., Prom. Ubra;:lsy. T .. vnmyc Znahi 1!17r.. !1:1('.l), 210. 
Nicotinic ar.iri prc·pn. hy ummn~icln. of pyridine cll'ri''- ancl 
hydrolysis ffllll d•·carln·~yl.<linn uf tin: i1111_.rnwdi~lc i"'ncinthnmrrn:>ic 
dinitrile was im1iruvcd by 11•ini: ~1Jh'-1 i1111cd 2- or ~-ftlkenylpyriclincs 
as the &l.arlinY. mal.<'rials. 

85: :l·1233h Nico.tinic ocid from P-alkylpyriclinu. Inoue 
1'oshio; Hara, 'faclanori (Nippon Meel Chemical Co., Ltd.; 
,J;1pan. Knk:ii 7G 2!1.~113 (Cl. C070213/80), 12 !\far 197r., 
Appl. 7'1/ 100,U;'.2, 01 Sep l!li1; :l Jlp. Nicotinic ncid was prcpcl. 
by gn~·-phnsc oxidn. of t!-ulkylpyridinr.~ with o V70:.-lh0> 
critaly~t on Ti01. Thu~. an nq. ~oln. of vanndyl (lxalate and 
1-hhO, wn- knt;ulml with Ti01, µclletized, and calcined al :;oo• 
to _1:ive n ~:I molar V20: .. -H20:1 cntaly11t (10% V20) based on 
'l'i02). Thr. c;1laly~t (:;()() rnl) wn~ p;i.ked into n 1ul111lar re111;tor 
and treated with 800 hr • air, :10 i: 2-methyl-r,-ethylpyridine 
(l)/m' oir, ond 35 g 1learn/g J ot 28r,• 15 days to give 66'r. 
nicoti:iic acid, 98'!'o pure. I. ? .. a~umoto 

I 
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84: 1?16COb Nicotinic acid. Su\'oruv, B. V.; K•1111rl•tskii, > .. 
D.; Lebcdeva, 0. B.; Pavlov, B. A.; Kutzh:mnv, It. T. 
(Institute or Chemical Sciencn. Academy of Sciences, Kaukh 
S.S.H.) u.s.s.n. 236,473 (Cl. C07d), 25 Dec 1975, Appl. 
l,172,555, 17 Jul 1967. f-'rum Otlrrytiya, lznbr<!t., PrtJm. 
Obrazts;y, Touarn;re Znolti 1975,_ ~2(47), 16~. Nicntinic acid 
prepn. by ammnx1~n. of :tlkylpyndmes was 1mrro~d by using 
2-mtthyl-5-ethylpyridiM; the L-itttt "';is prepd. rrom isxinchomeronic 
acid dinitrile by sapon. with aq. NHi and decarboxylation or the 
intermediate ammonium sail in an autoclave at 250-so• and 
-lo-GS atm. 

84: 900lliw Pyridine nitriles and carboxylic acids. Gelbein, 
Abraham P.; Su, Morgan C.; Paustian, John E. (Lummus Co.) 
U.S. 3,929.1111 (CL 260-295.SR; C07D). 30 Dec 1975, Appl. 
415,991, 15 Nov 1973; 8 pp. Nicotinonitrile (I) was prepd. by 
reactinn or 2.3-lutidine or 2-methyl-5-ethylpyridine with NH3 in 
the abs1mce or 0 and in the presence of V20s catalyst; I was 
h7drolyzed by heatin~ with aq. NH, to give an aq. soln. of NH1 
nicotinate, which wu stripped with steam or steam-N at 
elevated temp. to give nicolinic acid. A flow diagram or the app. 
was i:i"en. 

l785i2q Catalytic acid hydirolyi;is of aromatic or hcterocyclic 
nitrites to their correspondini; acids. Norton, Richard V. 
(Sun Ventures. Inc.) Ger. Offen. Z,43!1,263 (Cl. C07CI. 17 Apr 
1975, US Apr.I. 404,966, JO Oct 1!173; 8 pp. Arom. nitrite~. 
e.r; .• p-~H.CCN):, "'"re hydrolyz~l tll the cnrres11onding ~arboxylic 
acids by refluxing the aq. nilrile srln. with an acid cutalysl, e.K·· 
AcOH or EtC02H, :it -250°, followed by distn. to remove the 
acid catalrst in the form of the amide. Hydrul:i;sis of m-C,..H.<CNh 
under these cond:tions gave ssc;. m-C~H,(C02Hh; 2,6-CiuHG!CNh 
and nicotinonitrile were also hydrolyzed. 

16.iOOJt Pyridinecarboxylic aeid5. Yasui, Hirochi; Inoue, 
Ti.shio; Hara, Tadonnri (Nippon Steel Chemical Industry Co., 
l.td.) Japan. Kokai 75 46,670 (Cl. C07D. BOlJ), 25 Apr 1!175, 
Aprl. 73 92,409, 20 Aui: 1!173; 4 pp. PyridinecarlJOxylic acid5 
were prcpd. by vapor phase contact oxidn. of alkylpyridines or 
quinoline (I) in the presence or catalysts cont;. V20s. t'ciO... and 
SnO:. Thu5, a mixL of von:idyl oxalate, Fe(NOJ);t, Sn(N0Jlt, and 
TiO: in H,0 WllS molded, dried, and calcined ail soo• to form II 
catalyst (100:15:100 molar V20~-1-·e-i0:r-Sn02; 1:10 V20~-Ti02 by 
wt.). A mixL of 2··melhyl-5-ethylpyridine (II), air. and steam 
was 11ai1sed on the catalysl :it 290° nnd 1000 hr• i;pace velocity 
to gi,·e r.o.8 wt. 'Yo nicntinic acid (Ill). Selectivity coerf. f"r Ill 
was 60.6 mole.,.. I and 3-elhyl11yridine were also used in place 
or 11. K. Sempuku 

'7037s Pyridine derivatives. Gelbcin, Abraham P.; Sze, 
Morgan C.; Paustian, .John r:. (l.ummus Co.) Ger. Offen. 
2.•nl,121 <Cl. C07D), 22 l\fay t9ifl. US ,\ppl. 415.991, 15 Nuv 
197:'1; 11! flt>. Nicotinonilrile wai prrpd. in 10 mnle '7o yil'ld by 
trtating 2,3-dimdhylpyridinc with NH2 on 11 40c/o V20,, on 
Si02·Al:03 (87:13) catnlyst with a pore vol. 0.75 cm'/g, ~urf:ice 
area 200 m'/K and 1>11rlicle size 60,11 al :111• and 11 linear spatial 
vrlocity c.r 600 hr-•. 

'i03Gr Pyridine mol'oaitrilc. Sze, Mor11:an C: Gellirin 
Abraham P.; Pau11ti1111, John E. (l,ummus Co.) Ger. Orren: 
2.~35,l:l4 CCI. C071)), 22 May 1975. US Appl. 415,991, 1:; Nov 
197:1; 30 pp. Niculinnnitrilc was 1n111111fd. continuously hy 
truiini: 2,3·lutidinc or 2·mcthyl 5·clhylpyriJinc with NH1 on a 
cal~ly•t cnnlir;. 403 \' ,o) on ~i0rAlz0~(87:13) wilh pore ... 01. 
0.7;1 er:•'/.~. surface Hrca 200 mt/~. and particle 1i7.c fi0,11 Ht HO•. 
The mlnle wns hydrolyzel'! In 11 nrcotinic 11cid. 
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4320Sb Nicotinic acid. Masuda. Keiji; Kiu~ Hidcnori; 
Otnki. Yasuhiko (Nippon Soda Co .. I.tel.) Brit. 1,385,,20 (Cl. 
com>. os J\t:ar 197S, Appl 18,89Gf73, 19 Apr 1973; 7 pp. 
J\ddn. lo Brit. 1,38S,919. lsocinchomeronic acid-free nicolinic 
ocid (I) -s prepd. from dialkylpyridine mials. by successive 
HNOJ oxidn.. concn. or lha reaction miaL. and conlinc. Thus. I 
•'L" prq>d.. continuously by Crealinc a inixt. or 2-methyl-Hutyl?>'dina 
60, 2-propyl-5-tlhylpyridine 30, and 2-melhyl-5-tthylpyridine 
(U) 10 wt. ~ with the quantity or HNOJ lhcor. required Car the 
vaidn. at 230• and 35 kc/cm' for 10 min. The reaction-lerminatrd 
soln .. pH 2.2. was coned. and the pH adjusted to 3.2 by addinc 
II; subsequent coolinc to 0-s• cue 73.3 wt. .,_ or 99~ pure I. 
The mother liquor wu rec)"dtd. 

2811Cc Nicotinic ocicl. Nip1>vn Sud11 C'.o., l.td. Fr. Dcm:ando: 
2,2:?8,77C (Cl. C07d), OC Dec 1!174, Appl. 7? .C0,742, 16 Nov 
1~72; 5 pp. Ad~n. !".Fr. ~.lGS,8.'10 (Sec Ger. Offen. 2,2S6,50S CA 
7v;:ll8!l4e). N1col11uc acid was manufd. in 63.5.,_ yield witJ1 
!16.4 ~ conversion by osidizinc o mixL of 2-methyl-5-tthrlpyridine 
2:1no1•yl-5-e~h)"~pyridi_ne, and 2-melhy-$-butylpyridme (l:3:6j 
with lilt 11tn1ch1ometnc amt. of 28.,_ HN03 at 230• ond 3S 
k~/r.m2 for 10 min. 

120-193: Pyridinec:arboxylic acids from alkylpyridines. 
N:ak:ajim:a, K:azuhis:a; S:lto, Tsnneo (J:ap:an 5,·nthelic Chemic:al 
Industry Co., Ltd.) Japan. Kokai 74 ~l,l7J

0

{CI. lG E4Jl), 13 
Jun 1974, Appl. 72 102,566, 12 Oct 19i::?; 4 pp. Alk)"lpyridines, 
e.g., 17·pio:oline, -rpicolinc, or collidines, nre o,.;idiud t'> pyridine
c:arboxylic acids.in the r;:as ph:ase '""ith 0-conti:. i::as in the presence 
or :a V oxide c:at:al}·st conta:. Ti, Al, and (or) Ni oxides. Thus, 
l lS c V:O:. nnd 2-16 c TiCl, in com.-d. HCl '"a." dild. with H,O, :ad
justed to pH 7.0, :and the solid hc:ated to 500• and pellctiicd. 
The c:at:alyst (40 ml) 0£ l.07: 1 V-Ti :atom!c ratio "'"'s tre:ated :at 
335• with 172 c 6.0S3:aq.17-picoline and 70.51. nir over l hr to 
give SU?% nicntinic :acid, together with 3.91 g unch:in;ed 17-
picoline. Sim:larly, i-picoline ;and 5-ethyl-2-pic<>lim: were 
oxidized to i,;onicotinic :and nic:otinic: •. •ic) :tcids, resp. 

120780n Pyridinec:a rboxylic acids. l' :a no tier, Jacques D. V.; 
H:anntier-Bridnuir, Monique C. S. (J.nbofina S. A.) Ger. Offen. 
2,242,386 (Cl. C Oid), Oi Pcb 1974, 1:r. Appl. i2 2G,W:7, '.!G Jul 
19i:?; 9 pp. J:ive pyridinccarbo:cylic acids I (n • I, !!, or 3) 

Q-cco1H~ ~ 11., 

H I 
1
"Hr IS 

were m:a11urd. by Air-oxidn. of the appropriate alkylpyridine 
dcrivs. II (R. • 2, 3, or 4-Me, 3,4-ll.fe,, •-E:t, or !!,4,6-Me,) over 
a Co(Jll) c:arboxylatera:alyst with mai11t:aini.1ra definite Cn(JIJ) 
ion concn., i.e. >0.1 r;/I., by addn. or rc:tencr:atini: Adi. Thus, 
100 I. Air/hr was passed into O.l~Af II (R. • :?-Me) nnd O.!!-tOM 
Co(JJ[) RCclatc in HO:\c: 6 hr at oo•, 11) k;;/c:m1 air, and >0.1 
r:/I. Co(IJI) inn concn. !m:aint:aincd by Addn. of 3S% AcH in 
HOAc at 5 r/hr) to i:ivc, :at 1003 Klcctivity, 95% I (It. -
2·CO,H). 

1'16U6t Pyridinecarboxylic acids. Yukuy;1111a, R)·oi\'hi· 
Sa"'ml:\, ~ncs11mi ('fcijin Chemic:d" Ltd.) JJrit. 1,330,135 (Cl'. 
C Oid, U Olj), I:? Sep 1U73, AJ>pl. 47,7-13/70, 07 Oc:t l!liO; 8 pp. 
l'ure 3· 11ncJ 4·p)-ridint\.-:arboxylic ncids were prepcl, in hiith y;cltJ 
br nir ,,, CJ uxicln. or II· or "t-1ticoline l\l :?50-~so· in the prCSC'llCe 
o ste:ana nnd 11 V c>xidc-Cr c.xide c:atalysl cnntg. I\ mct:\I oxide 
promutcir, e.g. 511 and Sb oxide. "'!'hus, 0.8 J Sb101 Rnd 4 r 
SnCl,.3.5H,O scp. dissolved in HCI were added to 25 i ~H.V01 .·•d 2:; r. (NH.),Cr01 i11 1 I. H10. The suspension w:as poured 
onto:~ ml SiC carrier 11p. ~urbc:111rc:a J .2 m 1/g and Av. p:artic:le 
di:un. 2.0 mrn nncl th!! imprci:1111terl rroc!uct pruinlcrccl nt 400-
:.o• mtrl ,·;1kim:rl !! hr at 700•. "t·l'iC'uline nt n 1:&mc11. or 2/i.(I K/ 
Nm1 or 11ir WllS continuously p:ass-:cl 3 hr with 19S ml lf10/r: or 
"t·l•itolim:/hr :uul :?00 l./hr nir throui::h n re:1c:tur 111hc c:ontr:. iJIJ 
ml \::1taly-t nt 3;,o•. The 11ir w:i• divided into 2 J1nr1ion11; ClllC' 
purCi1111 w1111 11:a~~c:tf through a 11,0.cvn1,urn111r 111111 the other 
thru111:h n "t·11ic•olinc·ev:1por:itor. Tiu: purtion~ wc:re mixed 11r.d 
fed inlu the rc;11:1ur vi:1 n prchcatC'r. Crude isoni\:olinic nc:id 
100.0 wt. 'Yo c.r 116.1% purity, wns se11d, fro1n tlle disch:ir£cd 
v:ipur by nir- 11nrl w:itcr·coolcrs. 
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31694e Nicotinic acid. Masuda, Kciji; Kiz:r.w:a, Hidcnori· 
Ot:iki. Y::tsuhiko (Nippon Socia Co., Ltd.) Ger. Offen. 2,256.5M 
(Cl. C 07cf). N M1y 1973. J:i.p:in. Appl. 7192,142,17 Nov 1971; 
:?3 pp. Nicotinic 11.cid \YaS prcpd. in 85-903 yield by continu
ously oxidizing 2-mcthyl-5-et!:y!;>yridine with 100-1173 of the 
stoichiometric amt. of HNO. :it 20~25• and 3~5 kg/cm' witb 
residence tim<:s of 7-45 min. 

29627f Catalytic manufacture of Jlrridinecubo:qlic acids. 
Teijin Chemie::tls Ltd. Fr. 2,110.607 (Cl. C Old, D Olj), 07 Jul 
1~12~ Appl. 70 .38.300, 23 Oct 1970; 17 pp. Oxidn. catalysts for 
p1cohnes contain Vand Cr (in the ratio 1 :0.5-1 ), Sb10. and SnClc, 
Gc:Oa, NbCI., TaCIJ, Ga.O., or ZrClc, and are calcined at >:;oo•. 
Thus, a catalyst was prepd. by treatinc 25 c NH.VO, :.nd 25 g 
(NH,)tCrOc in 1 !. H,O with O.S a: Sba01 and 4 c SnCl,~i:5H,O, 
pouring over 100 ml SiC, prcfritting at 400-so•, and calcining for 
2 hr at 700•. ,...Picolinc was quant. oxidized over the <.":ltalyst to 
96.13 pure isonicotinic acid. 

ll9828j Nicotinic acid fromtl'-picoline. Yokoyam:i., R)-oichi· 
S;i,.-:i.da, Kabumi (Teijin Chcmic:i.I Industry Co., Ltd.) Japan: 
72 27,515 (Cl. C 07cf, 8 O!j), 22 Jul 197:2, Appl. 68 30.390, 07 
May 1968; 3 pp. Addn. of w:i.ter to 0 in the catalytic vapor
;ihase oxidn. of tl'-picolinc (1) increased the yield of nicotinic acid 
(II} by 20-40 wt. 3. E.!: .• 0 (200 l./hr) contg. 25 g I/m• O a;id 
133 ml 11:0/i: I/hr were fed to 100: 15:4: I V-Cr-Sm-Sb catalyst 
on silicon carbide c:irricr at 365-75• to i;ive 98.33 11 (purity 
9i.4%). . K. Scmpuku 

J26435d Pyridinecarboxylic acids. Kubo, Masayoshi; Hori
kawa, Takcshi (Daiccll Co., Ltd.) Ger. Offen. 2,165,035 (Cl. 
C Old), 13 Jul 1972, Japan. Appl. 70 122,247, 30 Dec 1970; 11 
pp. Nicotinic acid (I) and isonicotinic acid were prepd. by 
oxidn. 0£ tl'- or -y-picoline, resp., with 0 in the presence or Zr 
salts, Co acetate, Mn acetate, and NHcDr. Thus, 20 I. air/hr 
was p:i.ssed into 18G parts tl'-1>ic-oline, ZrO(OAc),, Co acetate, Mn 
actta\c, and NH,Br (e:i.ch 1.86 parts) in 559 parts HOAc at 200• 
11::ld 20 kg/cm•. After 2 hr, 803 I was obtained. 

61S22f Pyridinecarboxylic acids. Dieterich, Dieter U:arben
fahril.:c:n lla)"t"r A.-G.) Ger. Offen. 2,055,102 (Cl. C 07cf), 18 
;I.fay l!>i1, Appl. I' :?Or,;, 10".!.-I, HI ;:o.;ov 1910; 24 pp. Sc loss in 
the O\idn. of alkylpyridincs to dinii:otinic acid is reduced by 
u:<iu:; olcum contg. ~GO% SO, at 270-300•. Thus 138 g pyri· 
dine ~lock contg. S-l.5'ii: 3,:Hlimcthyl-, 7.33 3·cthyl-S-mcthyl-, 
and 1.43 3-nu:thylpyridinc in J .5 kit G5% olcum was :i.ddcd 
during 2--3 hr at 27(>-!IO• to 400 s: H:SO., JOO g 653 olcum, and 4 
g Sc, preheated to 22~·. to give IC.% ,linicotinic ::t<"id. ?\icotinic 
and isonicotinic ao.:irls were ~imilarly pre pd. The dinicotinic 
acid was also recovered as the di-Me, di-Et, di-Pr, and diiso
propyl eslcrs. 

S571lb Continuous manufac;ture of isotioc:homeronic atid 
and nitotinic: acid. :\vcrlikian, Sourcn Z. Ger. Offen. 2,125,-
653 (Cl. C 07J), OQ Dec l!lil, US Appl. 21J May 1971l; 1i1>1>. A 
continuous process is clcs<'.ribctl by which Cu isoc:inchomcronate 
(rrcpd. acronli•ii: to U.S. 3,0!ll ,30i) is convcr tcrl 10 niacin by 
lrc:i.ling it with NaOll, ""l'I:· llrr CuO, and trcaliui; the Na iso· 
ci11chom~rnn:1tr. "irh ll·:SO, In 1:ivo: the free'. arid, whit:h is cnn
tinuou~ly dccarboxylatc•l unrlcr pres~urc. 

MJ~fl" Pyridine urbo.1ylic acids. Cnslca, Tcndnr; C;im:i· 
ra.u, Co11~1:1111i11 (ln•lil11lul 1l1· C.-rrC'l;1ri Chi111il.'o·F:1rman·ulin:) 
Rom. 53,580 (Cl. C llit'I, :!:i :\111: l!li 1, ApJ•I. Oa Fl'l1 !!Iii~; '.? l'l'
llii;h yiclrl~ of the till romprl•. were c•hl:iincrl hy •·nnti1111111r.I)· 
rcn1ui111: Ult :1Jkyl11yri1li1u- ~lllf:tll•, r\111 Yl&ll:IClal~, :u11I t:llllllh0~n1J\• 
II :'1:01 va11••r~ at :11111. "'"'>llf•', a11rl the rt-~111111111 111111ht:r l11111ur 
mixed with alkylpyridira: 111• lo !ht• inili:il conm. :i.1111 rccyckd. 

C. T. Paparlopol C:ilimah 
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110193• Nicotinic acid. Tyupalo. N. F.; Yakobi. V. A.; 
Koi:uru. L.A.; Cani;:rskii. P.A.; Kikiforov, A. A. (l.cnin, \'. 
I., Polytcclmic Institute, Kbarkuv) U.S.S.R. 30<>,84S <<;LA 
6lk, C 07cf), :?I Jun l:Jil, Appl. 02 Jul l9G9; no t>P- pvcn. 
From Otli:rytiyts, lrollrd., Prom. Ollra:lsy, Ttr..'flrnye Z'!ak& 1971, 
4S(20}, IS-Ju. Nicotinic :acid was prepd. by the OXtdn .. or 3-
methylpyridine by an Or:air mixt. in H,SO, cont~. a !!'1xt. or 
salts of variable valence: ntclals, such as Mn and Cr. 

9845Zv Nicotinic acid. Skryabin, C. K.; Colo,·leva, L. A. 
(Institute of ~iochc:mistry and Physiology of .Microorganisms, 
Academy of Sciences, U.S.S.R.) U.S.S.R. 302,341 (CL C Oid), 
2S Apr 1911, Appl. 30 Dec 1969; From Otkryli}'fl, lzobrct., Prom. 
Obrn:;tsy, 7"tmlrnyc Znaki 1971, 48(15), SO. Nicotinic acicl \YllS 

prcpd. by the oxidn. or 3-mdhylp)Tidine using Nocnrdia micro
organisms. 

48924e Nicotinic acid. Stl)Cker, August; Marti, Othmar; 
Pfammattcr, Thc:odul; Scnreinc:r, Gerhart; Drandc.-, Stc-phan 
I.on~a Ltd.) Ger. Offen. Z,o.t6,556 (Cl. C 07d), 22 A1>r 1971. 
Swiss Appl. 24 Sep l!JG!l; 11 pp. Nicotinic acid (I) (9'J.G':f 
pure) was manure!. in 84-95';~ total yield by nxidn. or 2-rncth}'I· 
~•·t"ll; rlpyridinc with 33% ti :'\O, at ;t:~o·. 2!J(J :.t 111 1::ai;e. 5.5 sec 
rcsicll"nCe time, :mrl 95% c.:om:er,.ion in :i tuhul:ar !low rca~tur. 
Cr)"~tn. or 1-llNO,s:alt at o·. and c.:rrst.1. of l lifxratcrl al 9:;• :mJ 
pll :$.:!. 

4S914b Catalylic m:inufaclure c.f pyridinctarboxylic acids. 
Volmy:nn:1, R}·oichi; Sawada, l\:abumi (Teijin J.tcl.; Ger. 
Offen. 1,9<0,320 (Cl. C Oid, A Glk). 25 Fc•IJ 1911. :\pp!. 07 Aug 
HIC~J; 22 pp. (:1-Picrolioc or -y-picolinc . (I) __ yield~ 1;i .• 79 
mole: 3 iJ-picolinic or tiS·!H.5 mole '.'o 1·p1cohmc :ic1ds (II), 
resp., when it is oxidized at 320-450° in the vapor phase with air 
cnntg. H,O. The oxidn. is catalyzed by a mixt. of V and Cr 
nxicks, conlg. l-15% Sn and Sb or Cc, In. Nb, W, Ga, Zr 
"'ides. The catalyst was calcined al 560-8:'i0•. Thus, 25 K 
:1111111n11ium van:idak :incl 2:i i: ammonium chrom:alc were 
di~suh·.-cl in I I. 1110, and 0.8 i: St>,O, dissolved into a little amt. 
or llCI and ii ~ SnCl,.J.511:0 wrrc: added. This s11s1>ension 
W:\S poured onto 100 ml. ~ilicon carbide:: granulu. The so:aked 
i:rnnulc:s were sintered at 400-450° and calcined 2 hr at 700°. 
An :iir stro::un conti;. I ancl 1110 was 11a .. sc:d over the c::al:llyst 
:11 :1:,0• J hr lo give:: 8U mule% yield of !JG. I 'Yo pure ll. 

6121Jg Nicotinic. ac.id. Kimura, Goro; Tak:11l;a, Minuru; 
Ya111a11111to, Ko~ukc (Mil.!.ui Tl)at~n Chemkals Co., l.trl.) Ja
pan. 70 Jl,179 (Cl. C 07d), 08 Oct J()it>, A1>pl. ml J:-i.• l!Jlii; 2 
Jlll· An oli;;rnncr (I) obtaint'd a5 :i sitlc procluct in :\ rr•oluclivc 
di111c:ri7.atir111 of acryfoniti ;le with Nalli; i~ hyclr,,.:•·11::1 .. 1, de· 
hyclro;:c·nlllc:cl, :.ml the r1:sultini: :J-~uh:r.til11tc-rl-p;r11lir:.: is ::"i-
1li,ul. Thus lll'J 1: I i11 l!".O 1111 l\l..C>ll i-c rnhjc•:h-cl l•J • :1!.1l,•tic 
rc:cl11. wi\h 10 Ji: lbncy Co in an n11t11d.1vc with 1110 ,i:m ii at 
120~ 4 hr, the: ru11llinY.1>ipcri1linc: 1lrriv. hc::itccJ !; hr :\l :?2(J" in an 
II ~lrc:1111 with 20 g 10% l'cl/C, the rc~ultin~ pyriclinc rforiv. 
r.r:11lually :irlclcrl to "I. k~ con.:11. 11,:;o, (d ~ I .12). aml rhr. mixt. 
hcat1:d 2-3 hr to gi.-c: 73 it nir.olinic :tc1d. llirushi Kataoka 
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4SJS2q Nicotinic acid by oxidation of pyridines with nitric 
acid. Stocker, Aui;ust; :Marti, Ollnn:ar; Pfammallcr, 111codul; 
Schreiner. Gcrh:ut (Lonz:a Ltd.) Ger. Offen. 1,956,117 (Cl. C 
Oi'4), ll Jun 19i'O, Swiss At>pl. OS Nov 19G.'S-19 Set> 1969; 11 Pl>· 
The title com1><1. (l) was prcpd. by o:tidn. of II (R - Mc or Et, 
R1 - H or Mc) or quinolir "'ith 40-..003 excess HNOa at 

vC0,11 (1) a·.-O"ll (II) 

230-330• :and r.o-300 atm lo r;i..-c l.HNOa (la) and subscquer.t 
crystn. of I by adjustiug aq. Ia to the isoclec. point of I with 
the starting P)Tidincs. Thus. a mixt. contg. 6.33 II ~R -
Et, R' - .Mc) (Ila) and 2S.13 HNOa was passed thro.igh a 
reactor tube 35 min at 239• and 56 atm, subsequently C•:>ncd. 
by cv:ipn. and cooled al s• to gi..-c 3~.2 g Ia. Ia was dissolved 
in H:O. hc::itcd at oo•. adjusted to pH 3.3 "':' addn. of Ila, and 
heated at 90• to ;i..-c GG.9% I. The combined mother liquors 
contg. ii .8 g I :md 24-l .Sl g Ila were mixed with Ila and H NOa 
to gel the starting concns. and were n:cyclcd. KSPG 

43476p Nicotinic and isonicotinic acid. Eilhaucr, Dit'ter; 
Hoefiing, Wilhelm; Reckling, Guitard; Mc:inicke, Ka•l H .; 
Fahrii;, l'dcr Ger. (East) 66,229 (Cl. C Cl7d}, 115 .-\·~:: 1969; 
At>pl. IS Jul 19f>S; 2 t>P· Crude l')-ridinc ha~c mixts. (b. 140-
511•) arc treated ,.;th aq. HCHO ~In. to i:i.-c a di~tillate free of 
hydrc.~ymethyl dcri,·s. and a residue ccnti:. mrth~·lolatcdeompds. 
(hidn. c.£ the<c fractions yic:lds nicotinic (I) anrl isnnicotinit' acid 
(II), rc.~p. Thus, 815 kg t>icolinc mi:tt., co:it~. 24% 4-picolinc, 
4'.!','.j. 3-picolinc (Ill), 6'.:c- 2-picolinc: (IV), 11\':'; '.!,(>-lutidine CV), 
and:><:;.. :!~thylpyridinc: (Vl), was reftuxrd 40 hr with 835 ki; :;;c;c, 
aq. UCHO soln. After stnm distn., 700 ks hl·droxym.,1hyl-
4-pict>line mixt., contg. 40c;c, H:O. remained. This was added to 
:?~.,o ki; :lO wt.';;; boilini: aq. HKO, in 30 hr, and 1400 kc n:O 
wa~ rli~1<I. to tti,·c a di!<tillatt" t'Onti:. <1% H=-:o,. The rczctifln 
mixt. was dild. with 400 ki: H:O and tbe pH wa~ adjusted t<> 3.S 
with lflc;( ~aOH to s:i,·c RO'/C II. 1'hc: Mc.am distillate CJ:ill() 
ki:l. ro:pr~nting a 3fi3 aq. St>ln •• com)X>:c:d oi ;;,-;~-:;.III, G~·;. IV, 
:..'!1•:; V. and 7',11 VI, wa!" distcl. tn i:i'"' ::. 'irst in1ct1o:i c.;i;c, kr.) 
cont;:. :i9<:""c ba~. con!"isting of 17',~ III. 14~-; IV, 5'.!C:~. V •. md 
1 i'';( VI, and a !l«nnd fraction (9!1'1 kg) con ti:. 39'.i: base, consiH
ini: of ~4'/e JU, 5% V, and 1% VI. The lallc:r min. (90!1 ks:) 
wa!" oxidized with 14.'\0 ks: KMnO. at 50-;o• to i:i.-c ISO h I. 

°''>78Sq Nicocinic acid. Sm·orov, JJ. V.; ct al. (ln~lituh: or 
<.:hcmical Scitnccs, Academy or Scic:n<"c~. Kazakh S.S.lt. and 
Karaganda Melallurgical Plant) U.S.S.R. 235,764 (Cl. C CJid). 
2-l Jan 19G!l, Appl. 04 Nov lW.; ::mm Otlrryliya, l:cbrtt., 
Prt1nr. Obraztsy, ToOJarnyt · Znalri 1960, 4G(G), 27. The: title 
con1pd. is prepd. by oxidative ammonolysis of 3-picoline in the 
prc~i:nce or a V oxide catalyst modified with Sn oxide~. or pru
motcd \Vilh W oxidrs follllwc:d by hydrolysis of the nicotin:unide 
and nicotinonitrile. .MCCL 

68170r Nic:olinic acid. Zundel, Jean Fr. 1,509,120 (Cl. C 
Oi1il. I:! J:in l!Jfi~. Ap.,I. :!A :'o\ov l!llir.. 3 p;>. !: l~1hyl·:!·mrlh)'I• 
pyriclinr (J) (:I[,() g.), l:li.O i:. GO% llNO., ancl 700 rnl. 11:0 rr· 
ach:rl in llir n1111oclavl' :.t IGO·l!O• :and s:ud .• vith air unclrr 1m:~ 
sure until the· o"icln. !'lc:J> wa!I tc:rminacc:d, al :!4 bars and :!oo•, 
the mi~c. l'Atd. "'ilh air and ~Cc:am, rnolrd, 1mcl n1:111rali7.rcl with 
;'1.;a,(0, )(:tV(• :!;jj I(, nicolinir aritl (Jlj (COR(f.. 0.a-Jt;;, isoC:inrhu• 
llll'rllnit' at"irl (111)1. Mo1hrr lic1uor!I contain :!8 g. I. :!ll r:. II, 
and Iii:. HI. ,\tech. prllCcdurc: is also tlc:11Crihed. 

r 
I 
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3i65Ss Nicotinic acid and isonicotinic acid. Ruel l!:er.s
wcrke und Tccn·crwerlunit A.·G. Brit. 1,132,746 (Cl. C 07d), 
OG Nov l!IG.11, Ger. Appl. 2-1 Jun 1965; 4 1>p. Xicolinic acid 
or isonicotinic acid i:s prcpd. by nxidn. or :uubstituled 11yridine 
(3-alkylp,·ridine or 4-:ilkyli>yridine) in :in orit. =solvent. which 
remains chem. unchani;ed, and t.he re?llultini; 110111. healed in the 
presence of Se01 to 13()-200• wit.b int.rocluction of N01 int.o the 
1oln. Thus, 9-1 i;. 3-melhyl1>yridine or !JS% purit.y W:l!S dis
l<>lvcd in ;50 [t. 1,2,4-trichlorobcnxene, I g. Sc:01 :idded, and 
at 130•, 0.5 g. XO!/min. introduced t.o " tol:il amt.. r.s r;. N01. 
The mixt.. "·:a:s healed to 1so•, with cc.nlinuation of :itldn. of 
NO. to :m :iddnl. :imt. ur iO g., cooled, :ind worked up lo i;ive 
90 g. crude acid. The acid \\":LS clissolvcd in 400 ml. \\·ater :ind 
40 ml.coned. HCI and adjusted t.o t.he isoclcc. 11oint with N:.011. 
TI1c mot.her lic1uor was coned. lo give a lol:il of i9 g. nicot.inic 
acid, m. 235-7". 1-·rom t.be t.ricblorobcn:t<'ne soln., ll.7 i;. nnd 
from the w:itcr mixt.. 9.36 g. mctbylpyridinc was obl:lineJ lo 
i;ive a tol:il yield or nicot.inic :iciJ of :tpprox. 85'?o- Simil:uly, 
an fr1.S3 yield of ~onicolinic acid was nbtsined Crom 4-mct.hyl
ppidine, and com. mixts. uf 4-mclhyl1>yridinc, 3-melhylpyri· 
dme, and sm:ill amts. of 2,6- and 2,4-dimethylpyridine, 2-
ctbylpyridine, and 2-met.bylpyridine were convert.cd lo mixL 
of isonicotinic and nicolinic acids. DHPN 

J76S7r ~icotinic and is<;nicotinic acids. Aries, Robert 
Fr. 1,509,040 (Cl. C 07d), 12 Jan 19GS, Appl. 28 Nov 1%6; 3 Pl'
Alkyl· :rnd Jialkylpyrirlinr11 arc t.rc:.lcd with rccluct'cl amt~. of 
11!'\Us lo g'vc the title :i.ci1I!<. Thus, :i. mixt. or 1.-1 k~. 5-clhyl · 
2-melhylp~ ridinc, 5.-t ki;. GO% IINO, , nnd 2.S I. \mlrr i" :igi· 
l:llccl at 160"/IS :i.tm., nir inlrodm:cd ::It 3500 l./hr. at u11 10 
u:o• air then int roduceJ lll JO()() J_/hr., 3ncf Kleam inlroclnccJ 
Al 30oo l./hr. The mixl. is hcakd tu 200•, the pres!'\nr•: in· 
crl'nscd to '.!4 ::1lm. and the int.rodnction of the :iir-sl,.:i111 rnisl.. 
continued (until c.:01 c:volutinn :11top~) l<> ~ivc 1010 i;. nirolinic 
acicl. Sirnil:irly prepd. j5 i!ll>nicolinic :icit.I. BJJl'F 

1041)971 Nicotinic acid. f.:i.stc:rn 5ci1:nlilic·R~scarch Cnal
C!1cmical lnstitut.: (l>y ~ D. Rus'r:i.n11v;1, S. \'. M:tlyshev:i, 
L. P. Yurkina, and\". K. Kondr:itriv). U.S.S.R. 191,562 (Cl. 
C llitl). ]:1:1. :!ii, 1%1, A:-µI. Oct. I:!, l!lliTt. The title: comp<!. 
is rm:wl. hy o:•icln. ,,f c111i1:•1linc or its th:rivs., c.(. S-hydroxy. 
quin,.lit:c:, with t17.•111i1.t·•I (J. Tiu: 1mi<:es~ is sirnpliiird and yidtl 
im:rP:J5crl by cnnductin( the: •>xidn. in dil. AcOH at the u.11. 
of the· rcact!•m mixt. Fru1:t l:t•hffl., f''""'· Ohm:lsy, Tor.·11rrye 
Z1:.:h 4·1!·1 !. ;;.~i l!l•i;'°). l\lt :cL 

OOC•85n Preparation of nicolinic acid. lfohcn J>. J,,.ki1cr;:. 
R:iymontl :\. Jc:n~en, and \\'illiam Bui11·r fl,, Clwmh:k l.ahora
lont·'· Inc:.). U.S. l,313,821 (Cl. :!•'.\ll-:!!1:"1.:.1. :\l'ril JI, ;·11~7. 
At't•I. A111:. 3, Jpr,4; 4 l'I'· Ct>mpcb. C'11111::. " 1•rri•li1,.. 1111.·h .,, 
~n· ,.,,rn·,·rcc·d tu th,• ""~she ancJ o>.itli7t·rl Hith ·..::•·C•.•>. f·• ;·1··~·· 
nicr•tu1lf· ··rirl 'Ii 1n Jn~h ylf'ld.... J'hu .. , 1J'·pir·•·li.h· I~''• 11 r~• '· 
J:!.;. autl " : tt·r ';Ni f!. i·• 1111,,.,I, :.~,fi '~. ~a,Cr .. 1 •: '.!JI .. n acJ.~ ... !. ·"'· r. 
,., a ... ,.,,J,,t ... ·1t•"-'la\·1· c.•pal1lt.• ,,f ";:f,-.1:~11rJ11.: '·'"'., ..... ,;he 11 ·': 
"••~ h1·..c1t·rl ;.t 4, .. ,..,. '"' 4:! luc. In•:.", ,·,,:.r; ''·•< ; ... ,1 . .s11I ;111o 

rlt-crr5r>r:d in 1;.s. :!,·11."'t.1·17 lt'.·1 41: ::;:",:,;,. I ":t" ;d .. u prqtri. 
fr1ir11 ;'·p11·uht1t··Hl'I ancl tlu IJ)•;{J, ·· .:: .... ~ ;'·pic·.,lutL', :~·Ut• 1: ~I· 
:,.,.,1.~Jprr11J11w, .1rn1 q11111o0!111.-. c::...1·:-. 
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NIACIN 
Purification 

17070lq Purification or pyridinecarboxylic acids. Inoue. 
Toshio (Nippon Steel Chemical Industry Co .. Ltd.) Japan. 
Kokai 74.lZ.a,070 (CL 16 E43l), 27 Nov 1974, Appl 73 35.590, 
30 Mar 1973; 3 pp. Pyridinttarbosylic acids (I) were purified 
by pauing gases cor.tc. I through layen or adsorbent particles 
below the pptn. temp. or t. Thus, 3!> c nicotinic acid (II) (purity 
97%) in N was sublimed al 230• and 610 mm He and gaseous 11 
passed al 230• over 339 i: electrically fused Alz<h (contc. 66% 
Alz()3; preheated 5 hr al 250•) to ;:ive 94.7'1. II (purity >99%). 
Porcelain AlzO:i, Si0.Alz03 (87:13), active terra alba, :i:licon 
carbide, and kieselcuhr brick were also used.. K. Sempuku 

17068Sn ~rystalliution or pyridine derivatives having 
polar s~hst1.tueols. Kato, Satoru; Inoue, Tushio; Hara, 
'I,'.11~a'!or1 (Nippon Stccl Chemical lndu .. lry Cn .• l.td.) Japan. 
Koka1 74 100.flS7 (Cl. 16 E43I). 20 Sep 1974, Appl. 73 ll,I!H, 
29 Jan 1973; 3 pp. Pyridine derivs. with polar aubstituents are 
recrystd. from a solvent conlg. H20 and ales. Thus. 15 r.: 
nicotinic acid of !18.7'r. purity, prepd. by gas-phae oxidn. of 
alkylpyridincs, was recrystd. from 193 r.: 7:3 M..OH-HJO with C 
tu recover 82.3% col1>rless acid, >99.8% pure. Recrysln. from 
MeOH or H:O alone r,:ave o colared producL MeOCH£HJ()H-Hz() 
(7:3) wns also n good solv .. nt. Similarly, nicotinamide was 
recrystd. from 1:1 oq. EtOH. l. Matsumoto 

17068.Sm Pyridinecarboxylic acid purification. ln11ue, 
Toshio (Nip1>0n Steel Chemical Industry Co., Ltd.) J11pan. 
Kokai 74 I00.081> (Cl. IG E4:H), 20 Sep I9i4, Appl. 73 11,l!)J, 
29 Jan 1973; 2 pp. Crude p)'ridiner~rboxylic ncit!" a~e.recr¥Slfl. 
firllt from ales. and then from 11..0. fh.u, 15 i: mcotmrc acrd uf 
99.1% purity, prcpd. by i:all-ph11M! oxidn. of nlkyl1>yridines 1ind 
suhlimed, was rccry-.td. first from 135 i: t-:tOH on.1 t!len from 135 
i: H.O with C to recover 66.7% pure acid, which wnll l•'5ll colnred 
than the control (l'•~ s.olvent ordrr r,versf!d). I. Marsumolo 

IJ5981p Purification of pyridinecarboxylic acids. Inoue, 
Toshio; Y:isui, llirollhi; ~:110, S:11uru; Jfar:a, Tad'1n<>ri (:'\ippc•n 
Steel Chemical Jndulltry Co., Ltd.) Japan. Kokai 74 49,966 
(Cl. tr. E4:JJ ), 15 M:iy l!li4, :\ppl. i2 92,939, 18 Sep J9i:?; 3 Pl'· 
Pyridincc:1rho")'lic :icidll (l) were purif:c1I aflc:r 11.,:11i11i: crude: I. 
Ac1h·atcd day may be :1ddcd lo c:rudc I hdorc hc;1tin;:. E.g., 
300 it 11icoti11ic acid (11) (purity ~lfi.fi wt. •;~.) wa!I l11::•l1'1l with .'; 
wt.% activa!cd d:iy fur Ill hr :1t :!:.'11• in thc air, lrc:llcd 1vith 
activ:itcd C in 11,0, ti) give: (i.~.3% II C11urity U!J.!J wt.•;;) . 

.-. Sempulm 

120503v Pharmaceutical ~ade nicotinic acid. Fahrig, Peter; 
Ani;ennann, Wuncr; Mcinicke, Karl ff. Ger. (East) 72,525 
(Cl. C 07tl), 20 Apr 1970, Appl. 18 Dre 1968; 2 pp. Tech. nico
tinic acid prcixf. by KMnO, m1id11. or 3-picolinc contains mineral 
1alu and dipicolinic aci<I which arc difficult to rcmov1~ by the 
customary rccry£tn. from JJ,O. The title pruccss is ch:uac· 
trriicd by the use of I•cSO, u a complcxinc arcnt for thr. quant. 
elimination or di11icolinic acid. 'f«h. nicotinic acid (75 k;; 
corti:. 33 K,SO, and Z'i'o dipicolinic aci<I) and 1.0 ki: Pr.S0,.-
7H,O in fiOO I. tapwatrr 'tirrrd 2 hr under reRux anti cooled to 20• 
11:ave 45 kr phannacc:utical rratle homogc:nc:ous white ni1·otinic 
acid. The deep rc<I combin"d mothcr·liquor• and filtrates was 
coned. and the cry1tal n:1ash 611c:rcd orr, returned to a new batch 
or tech. nicotinic add, and again trealcrl with PcS0,.7H,0. 

C. R. Ad<lin:ill 
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Separation 

4H69p Separation of 1. eutectic mixture nf nicotinic a.'ld iso
nicotinic acids. Bialek, Jcny; Porada. Sl:uromira Clnstytut 
Chcrnii Oitolnej) Pol. 57,JU (Cl. C Old), 30 Jun 1969, Appl. 
:29 o .. -c Ul66; :? pp. An ellicicnt method i$ descri~ £or the 
sepn. of nic:otinic :.-:id (I) and i;;onicotinic acid I (II) from their 
eutectic mixt. by crystn. Thus, lS g of a eutectic mixt. c:ontg. I 
15 :and II :253, was dissolved in 310 ml H.O, the pH of the soln. 
was brought with i:;.seous NH1 to 4.5, :and the soln. was ev:apd. to 
I 7!1 :nl :antl ?dt to cryst:illiie: SR .~f I. cont~. <5% II was ub
t:.iu.:c :ancl :aCter rcerystn. pure I ..-as ubtaincd, m. :!35 . .;;-;•. 
c~y~rn. 111uthcr liquors •·ere cvapd. to drync:ss and the ammonium 
salts of the pyridinecarboxylic acids were dccompd. at 121l-JO•. 
The n-siduc. contg. 56.53 of I :md II in the ratio 6:-t was sepd. 
by conventional method, e.g. accordinit to Pol. 50,079. Cf. Pol. 
34.9:!1 :and 35,45:?; '(; .S. 2,i'-t8,13o; Austrian :2-t:?,699. 

K:arol Butkiewin 

38421: Separation of nicolinic and isonicotinic acid. liocllmg, 
\Vilhc:lm; Eilh:aucr, Hans D.; Kr:autschik, Gerd; Mohrhauer, 
Rolf Ger. (East) SS,090 (Cl. C 07d), 05 Oct 1!167, :\pp!. 2G 
J;an 1967; 2 l>P· Mixts. of nicolinic acid (1) :ind iso11icotinic 
acid (II) wc-c sepd. by :m cxtn. with substituted pyridinc:s (III) 
at 5(}-1:!0° followed by :m cxtn. with HNOs at 0·-30°. Thus, 
1 kg. I and 1 kg. II in 3 ki. III (b. 115-250•) was stirred 2 hrs. 
at 97°, the sus1>ension filtcr .. -d, the filter-cake '"ashed with 1 I. 
MeOH, and dried to yield 770 g. II (purity 94.l %). The filtrate 
was cvapd. to dryn~s. the rniduc (1205 g.) trcakit with 1G90 
g.G43aq. HNO, at 50•, the reaction product filtcrcdofl and dried 
to give 1.4 ki;. nitrate of I (purity 9:J3). l:or further purilica· 
tion, the nitrate wa5 stirred with 1120 g. 203 aq. HN'O, :? hrs. 
at :?(}-25•, fltercd off, and <tried to give 1315 g. nitrate (purity 
95.5%). This substance was su~pcndecl in 2G30 g. distd. w:atcr, 
aq. KOH addd to ppt. J at pH 3.5, the ppt. lilt.:rcd off, washed 
wilh M~-OH, :.inn drit"J tQ yield M.55 g. 1 (purity 97%). The 
washini:s and the mothrr liquur were worked up in a similar 
m~nru:r to i,:i,·c '.?S5 i:. or :a rnixr. of '.?A.!i% I :111<1 71.:,311 which 
,, . ._~ 11s•·<I for tla· nr.,t cxtn. procc~s. :\. Rollers 

40629p Recovery of nitolioit and isonitolinit atid. Eilhauer, 
}fans D.; Kr:uatschitk, Geri!; J.::nrt11Chi11kski, Ccrh:ml Ger. 
(East) 61,5114 (Cl. C Oid), 05 ?.fay 196~. Ap1>l. :?8 Auic l!lG7; 
3 l'I'· The ritl•· comtKls. (1) a•r rt"covcrc.-d from muther liquor" 
co111,;. :!··!"'lo I by co11tinuu11s cuunlcrcurrcnC" cxtn. at 0-JOO• 
wirh an org. base""'"· , .. ith fJ,O, folluwed by cxtn. with coned. 
(till fill%) aq. 1':a0H at 0-lZO•. A drscriJ>tion of a pilot·pl3nl 
:s ;-:ivcn and a table contg. rcsnhlll with various base,, % rrc:ovcry 
clc. H. Pou"'"" 
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Miscellaneous 

13S97Sq Catal}·sts for oxidation of alkylpyridines. Morita, 
Mas:imichi; Inoue, To~hio; H:ira, Tadanori (Xippon Sted 
Cbemic:il Co., Ltd.) Japan. '<okai 74 39,591 (Cl. 23(9)(;112, 
13(9)Gll3, Hi E-431), 13 Apr 1974, Appl. i2 S-1,849, 21 Aug 
1972; 4 pr V, Sn, Ti, Bi, Sb, and \v compds. were used as 
catalysts !or the air o:<idn. of fl· or -y-alkylpyridines. E.g., 1 1. 
2-mcthyl-5-e~h;l1>Yridine v:apor w:is :air-oxidized in the prc~nce 
Qf a cat:ilyst contg. l kg TiO.. 117 g KH,VO., 175 It SnCl,.5H,O, 
100 g Di(~0,),.6H10, :ind 850 ml H10 to give GI.23 nicotinic 
acid. 

99::tob Catalyst composition for gas phase catalytic oxidatiou 
cf picoline. Yokoyama, Ryoichi; Sawada, Katsumi (Teijin 
Chemical Industry Co., Ltd.) Japan. 72 00,805 (Cl. C 07c, B 
Olj). I I Jan 1972, Appl. 04 Mar 1968; 2 pp. A mixt. or V,O, 
and Cr,O, (V:Cr-= 1:0.5 tol:l)wascalcinedprefcrablyatG50-
7SO• ia the pr.:sc::ice o( 0 to give a desired catalyst. T::.g., a mixt. 
of V. Cr, Sn, :and Sb (100:75:4: !)carried on SiC (8-10 mesh) was 
hratrd at 550• in the presence of 0 to give a catalyst. fl·Picoline 
was oxidized using the resultinit catalyst at 390• with 200 l./hr 
air to give 86.83 3-pyridinecarboxylic acid of 9S% purity. 

Hiroshi Kataoka 

101: l!JIG!l!lw T-Butylphenoxyalkylene esters or bcnzoic and 
nicotinic acids, composition• cnntainin« tberu and their anti; 
histnminic method or use. Berger, Frsnk M.; De Graw, Joseph I., 
Jr.; Johnson, Howard L. U.S. US 4,451,,74 (Cl. '24-266; 
C07D213/S!i), ?.9 M11y 1984, US Appl 114.183, 22 J11n 1980· JS 
l'P· Cont.-in-p•1t of U.S. Ser. No. 114,183, abandoned. 3 '-Rnic, .. 
H>O(CH.J.,(CR•1).(CHi>,OR2 (I, R • If; R• • alkyl; RR• ,;. alkylene: 
H2 • H, 11lkvl; n• • H, acyl; m. n. p • 0-10) were prepd. and 
4-Me,CC.H.O(Cllil,Ott• (II, R• • ni,utinoyl, q • 3, 4; R• • Dz q • 
4) were dnim~d. Thu1, 4-Me2CC.H.OH was treated with Cl(CH2)~0Ac 
to i:ive II (R• • Ac, q - 4) which WU Npond. lo sive JI (ll• - H 
Ill). Ill was 11terified with nic:otinoyl chloric!e to Jive II (R• .:, 
nicotinoyl, q • -I, IV). The hi11tomine rele•--inhibit1n1t activity or 
Ill and JV relative tn that uf c:hlorpheMAin was 10.0 and 20.0 resp. 

IOI: l!lliOOq 1,4-Dihydrop)'ridine esters and dru,1 contninin& 
thtse ctter•. Sunkel l.etelier, Carlos; Pau de Casa-Juan• Munoz 
Miiuel; Sratkov, Peter R.; Str•umann. IJ11nielle ICermnl S. A.i 

ioi: 97G64j AntidepreHantt contalnlnc t.-tryptophan and a 
mono•mine oxidaH inhibitor. Coppen, Alec Jama Rrlt. UK l'•t. 
Appl. GU 2,12!1,2!19 (Cl. A61K.4S/06), 16 Mar 108'1, Appl. 
112/31,!175, O!) Nov 1082; 3 pp. Ant1d!presH.nl8 contain L-~r1ptoeho11 
(73-22-3) 1t lower doaH when co"!b1ned with a monoam111r nud~•t 
pool-66-5) inhibitor, •·I·· phr11rlz1111 (51-71-11) or '''!"Yltyprr""'"' 
[ 155-0!1-9). The antidepreNant action of the compn. 11 sreatar tl111n 
either c:umpd. alone in their utu1l d<!HJ~· The c:ompn9. 111~y •.ho 
cont11in folic acid (59-31>-3), oscorb1c f!Cld (51>-81-7).. P.Yf'tfou":' 

1
55-23-li), 1hi11mi11r (59-43-11), riboflou111 (13-88-5), 111COl1111c atul 
59-H-6) or niclllinomirlr (98-92-0). 

r 
i 
I 
I 
I 
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101: !l?U7h !..11tent curinc •itt!nts for tpoxy rc,ins. TDkeuchi. 
Koji; Abe, Muahiru; Ito, Nobuo; Hirai, Kiyomiki (Ajinomoto Co .• 
Inc.) Eur. l'at. Appl. •:P lo.&,837 (Cl. C08G59/56), 04 Apr 1984, 
JP Appl. 62/164,557, 21 Sep 1982; 32 pp. 'rhe curing agents 
use.fol in Cormulati:tg novel atAble l-p11_ckage heal-curable epo:c.y 
rHin-based cumpns .• ar.e pro?pd. by lreallnr; a polyfonctional eposy 
compd. and a compd. having a tertiary r;roup and ~1 OH, SH 
COOH, and CONHNH2 groups, and by tre11tinr; the 2 abov~ 
com;><>nrnl:!I ~nd an org. compd._ havin: ~2 active H atnms (excludinr; 
-~rnpds. hav1nr; epoxy or tertiary amme r:roupll). Thus, a mixt. 
contr;. Epon 823 (I) [:5068-311-6) 100. 7.nO 3, TiOz 2 and curinr; 
agcnt. J?repd. by lreatinr; I with 1-(2-hydrusy-3-phrno:icyptcpyl)-2-= 
phrnyl1m1dazolr (II) (9U5.&-Sl-8) 20 parts, had on.,et temp. 90•, 
peak temp. 135•. curinit temp. and time 120• and fi) min, resp., and 
st~rage &t1tbility 11t 30" >1 mo, com11ared with GO", no•. 100•. I;() 
min. and <I r!oy, resp. for a similar compn. contg. unre11cted II. 

101: 53697t Supplementary food coataiaiag vitamius oad/or 
minerals aod optionally further componaata. Van der Eijnden, 
Cornelis Maria Joseph (Van Mella Nederland 8. V.) Eur. Pat. 
Appl. EP IOZ,663 (Cl. A23Ll/30), 14 Mar 1984, NL Appl 
82/3.150, 10 Aug 1982; 12 pp. A Covel product is prepd. from water, 
carbohydrates, and vegelable oib, and fortified with vitamins and 
minerals. The prod\lct may be used to supplement food iu areas of 
malnutrition. Thus, a ,.,;.<t. of sucrcn [57-50-1) 42, glucose syrup 
42 hydrogenaud cocoa Cot 8, cum arabic (9000-01-S) 1, and water 
1i. was boiled at 123• to 1~ residual moisture, cooled lo 70", and 
treated with 4.5 ~of a mixt. of 11itam_in A. (11103-57-4), ui_comi.n D1 
(67-97-0). uicamin E [1406-18-4), 111com1n C (50-81-7), 11dom1n 81 
(59-4:\-111. uicomin 81 (83-88-5), uicamin Ds [8059-:?.&-3), uicnmil'I 
D11 (611-19-9), iolic acid [5!1-30-3), niacin [59-67-6), and 
pantolhrnic acid (7!1-83-C). The mass was mixed, cooled, formed 
into blocks, and packaged. 

93: l538r Concentrated GTF cb.omium complex brewcn yeast. 
Szolny, Andrew U.S. US 4,343,905 (CL 435-256; Cl2Nl/16), 10 
Aui; 1982, Appl. 166,454, 07 Jul 1980; 5 pp. Brewers' yeast contg. 
-2000 11 11; Cr/mg, >80"/o oC which is present as i:lucosc tolerance 
factor (f. ,'F)-active org. Cr c:omplu, is prepd. by culturing the yeast 
in a incdium cont(. Cr oxide -2.:, nicotinic acid 29-32, i:Iucine 
17-20, 1.-,clutamic acid 17-20, and L-cyateine-HCI 19.33, based on 
... 1. or aolids. The yeast nutrient was prr.pd. by di1S1>lvin1 nicotinic 
acid, glycine, and 1.-ilutamic acid in HzO al 90• with const. agitation; 
II 1nln. or Cr Ollide in H:zO WllS added slnwly, followeJ by L-cysleine-HCI. 
The •nln. wos atirre:J for l h at 90", and allowed tC> 1rttle anii cool for 
48 h. A ~u•pen•ion or hr,,weu' yeast in H20 at 35° was added, ond 
the mi•I. •&iLAl#.d for 24 h ot 35°, and heo!.t-d IC> 90° for 3 h. The 
killed yrn<t ,.,.,, ~prny drier!, hydruly~r.d with 11 proh:11lytic enzyme, 
the er.II fragment., wrre removed by centriCu~in~. and the sol. 
material woo •pray drircl and ft!l.•ayed. The nrc. l';r content was 60.,,_ 
o( the tntnl Cr. When administered lo nc>rmal 1ubjec:ts with 
abnormal «lucose control, m11turc diabetics, and juvenile diabetics at 
200 "" Cr/day for 4 mo, blood cholesterol om! trir;lyceride levels 
decrea•ed, and high-J. liporroteins incre11srd. Glyco~ylAted Hb 
levrl• in diahetic8 wrre normali7:c:d. 

!l-1: 6!122/lp Charge for meltinic vanadium (erroo&lluy. D:iiriunov, 
B. I.; Zaiko, V. P.; Ryu, M. A.; Shc:herbakov, S. S.; Pig:isov, 
V. F..; Sibilev, Yu. P. (Chtlyabinsk Elec:trometallurgical 
Combine) U.S.S.Jl. 7G5,:llU !Cl. C22C33/0-i), 23 Sep 1980, 
Ap1>I. 2.f>9S,r,27, O:l Apr 19i8. i''rrnn Otliryti.vn. lzobrtl., f>r<•m. 
(l/,,,:zr.cy, To11amy1• .7.nnhi l~llll. l:Jri). liO. The Ins• ur rnelal liy 
•lai: i, detrca$ed and the scrm. of ,;lnl( from metal in a sulicl fon 
improved hy addini: I0-2!i'7o slmli;c from m;111uf. or nicoci11ic 
oml (5!1-G7-6) (MnOz W-60, NnOH 0.1· 1.2, l'h 0.01-0.1 %, 
b11l11nce HiO) to thr title chari:e cuntg. V moleriol 30-40, 
Si· r11nrg. rcclucing agent S 15, C-conlg. rc1lucin~ 11i:ent 2·53, 
b;1l;111n· C:a· c:onlir.. nu~. 
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105298d Trapping nicotinic acid. }l:lra, Tad:mori; Inoue, 
Toshio (Nipl'on Steel Chemic::tl Industry Co., Ltd.) Jap:an. 
Kokai '14 62,4'15 (Cl. lG E·131),17 Jun 1974, Appl. 72 Jo-&,-1-10, '.!O 
Oct 197'.!; 3 pp. 1'ic<>tinic: ac:id (I) was trapped by introduc:ini: 
1-contg. gases at 100-~oo· onto tbe layers bearing fillers or 
inacti"e ioarticles or O.!"rlO mm in diam. E.g., 13.S 1t crude I 
(purity 97%) \Y:ts sublimed S hr under 30 l./hr N current :at :235• 
•md 610 mm. The sublimec.I '""por (220•) was passed over 100 
ml fused ·At.01 (1-1..J mm in diam.; inlet temp. 1so•, outlet 
temp. 140•) to trap 13 g I (imrity >99%, 0.&-1 mm in di:un.). 

K.Scmpuku 

4l;i!87b Nicotinic acid c!lters. Azerbaev, I. N.; Er;rhanov, 
K. D.; Kasymkhanona, U. F. (Institute of Chemical Sciences, 
Academy of Sciences, Kazakh S.S.R.) U.S.S.R. lSl,849 (Cl. 
C 07d), 21 Sep 1972, Appl. 13 Aug 1970. From Olkryliya, I~ 
brd., Prom. Obro:lsy, T011t1rnyeZnali 19'12, 49(28), 72. Heating 
nicotin.·yl chloride hydroc:t.loride \Yith ac:ctylcnic: glycols in the 
presence or a tertiary amine afforded the corresponding title 
esters. · 

1ZJ706v Microbiological production of protein-vitamin con
centrates. Dikanskaya, E. M.; Dal:ibanova, A. I\. ( ·.n-Uniun 
S.:i<:nlifi,·-Rc:searc:h Institute or Protein niosfnthtsis) Brit. 
1,226,477 (Cl. C 07d), 31 Mar 1!>71, Appl. 28 May l!lG9; 3 pp. 
l'rulein··vil:\lnin cones. fortified with riboO:wine arc produced 
by £remotliui1m1 aslrbyii in a yeast medium r•r0<luccd from 
pr1ro!c11m hydrocarbons. Thus, reast produced on a mixt. of 
Ptlr .. tcurn 11-paranins was clil<l. to a c:oncn. of 6 wt. %. sterili:r.ed 
in {1/lO ml rocking nasks, anrl inoc:11latc1l wilh a 2% 2·day culture 
or £. aslrybii grown on similar yeast medium. The culture: was 
~"""' u:uh·r dilTcr<:nl a<:ration conditions for 6 cla)·s. \Vith 
aeration c,f II.ii, :!.2, and 3.5 g 0/hr, 280, 1:130, and 1730 mi: of 
ri:,ona,·ine/kst or dry prt"pn. were formed aher 2 <lays; 10,3:10, 
11,fJJ<J. :uul 10,!)l!r) m1:/kit wl"rc formed :1ftcr (j clays. The fungus 
.... ~ tht·n r;rown in a 500 ml krmcntation tank with 300 ml or 
)'•''"' 111e1li111n pr.·1ocl. as ahove. .fliomyc:in :1111ihintic, :!00 unil~/ 
1111, "a:; :ulch:d amt the me<lium was inoculate•l with 10 vol. % 
or ll:isl.; rnllur<: •>f E. nJ/rbyii. F<:rmcntalion was ,·arried out 
ni1h aC'ra1io11 ancl mixing; olcic add wa!I added to c:ontr~I 
f1.:rn1i11g. The h-rnp. wns kept at 30°. In 21 hr the medium 
!urned yellow due to riboOavinc. In -18 hr the vitamin n, con
lcnt wao; 500 pg/ml and in 70 hr it was 880 pr./ml, which eor
rf~ponclrd to OflOO mi:/

0
kg o~ dry prcpn. After 79 hr the culture 

mass wa~ clrie<l at 100 . 1 he clry powder contamed crude pr<>
lcin ·Hl'/r, riboflavine !JOOO, pantothenic: acid 5-IO, pyridoxine 
:W, nicotinic acid 500, thiamine 10, and biotin 0.2 mg/kg •. 

S. P. Marino 
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A~ALYSIS o~ THE ABSTRACTS OF PATENTS 

The patents 85.1. - 85.6. are held by the same firm and describe 

syntheses starting from nicotinic acid ily reaction with diethylamine, 

phosgene and similar compounds. In BS.7. nicotinic acid reacts with 

diethylacetamide and in B5.8. a gasphase reaction of nicotinic acid 

witn diethylamine on silicagel is described. 
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NIKETHAMIDE 

Preparation 

85: 3?65Sp N.N-Disubstituled c::i.rboxylic amide~ Gre:;:1, 
Ensebel; Gribavszky. Pal; Marosvolgyi, Sandor; Pinu:t, Zoltan; 
S1ila•yi. Cyula; Szita, Istvan; 1'arr, Csaba; Tosi, Laszlo 
(EsukmagyarorsJ.11;:i Veaimuvek) U.S. 3,941,783 (Cl. 2G0-247.7V; 
C070), 02 Mar 1976, Appl. .;21.642, 04 D~c 1973; 6 pp. 
Nineteen RCONRtR2 (R = Me(CHi)u, CICHi. Ph. substiluled 
phenyl. 3-pyridII. PhzCH; n1,n2 = same or different c, .... alkyl 
or Ph; or Nll1Rt = morpholino) were prepd. by reaction or 
RCO:H wit'• CICONR•R2 at 110-220•. 

84: l7!l90Jd N.N-Disubstitutcd carboxylic acid :in1idcs. 
E.~zakmagyaror:;zai:i Vcgyimuvck Neth. h11pl. 73 17,053 (Cl. 
C07C). 16 Jun 1975, Appl. 73 17,053, 12 Dtc 1973; 19 pp. 
RCONRtR2 CI; R = C1-11 alkyl or halo:ilkyl, Ph, or substituted 
phenyl; R•, Rt = the same or different C1 ... alkyl or 5ubsti1u1eJ 
alkyl, Ph, or substituted ph~nyl, or R•RtN = a N heterucyclc) 
were l>rcpd. by reactin" RCO:H with R•R?NH or with CICONR1R2, 
with elimination of HCI and C02. Thus, MeCCH2)uC02H with 
l3u2NH _giwe 75'¥. I CR = n-C1sH>1, R• = nz = Bu), and IlzOH 
with CICONPhCHMci i:avc 783 BzNPhCHMc2. Eighteen other 
I were prepd. 

84; 58967..v N,N-Disubstituted aromatic and ·aliphatic 
carhoxylic amides. G.ibovski, Erzsebet P.; Morosvolgyi, 
Sandor; Pinter, Zoltan; Szilagyi, Gyula; Szila, Istvan; Torr, 
Csaba; Tasi, Laszlo (Eszakma_gyarorszagi Vegyimovek) Fr. 
Demande 2,253,735 (Cl. C07CD), 04 Jul 1975, Appl. 73 
43,898, 10 Dec 1973; 22 pp. Amidatio11 of benzoic acids or 
Ph2CHC02H with amine-pho,gene mixts. and with carbonyl 
chlorides gue twelve RCON!tlft2 (I; R = Ph, substituted phenyl, 
CHPh2; RI = C1-4 11lkyl; Rz = Ph, CH alkyl; NR•Rz = 
morpholino). Similarly prcpd. were seven I (R "' pentadecyl, 
CICH2; R• .. Bu, CHMe2, Ph, alkoxymethyl; n2 = Bu, Ph, 
dialkylphenyl). I are u1efJI 11s herbicide' ond annleptirs and in 
the trentmcnt or arteriosclerosis. 

~-1: 'liSOi: N.N-Di1ubslitullld carboxylic acid amide~. Crl.'i:~. 
1-:meliel; Gribovnki, Pal; MarosvolvYi• Sandor; l'int~r. Zolta:i; 
:"1ilaJ)'i, Cyula; ST.ita, Istvan; 111rr, Cs11ba; Tn1i, L~s·1.lo 
Aumioo 3:?3,12~ (Cl. C07C), 15 Sep 1974, Ap11l. 10,088/73, 
1n Dre: 1973; 10 pp. The title omidcs were prtpd. in hii:h )'icld 
111 I -kp by treat;ni; I.he ac:id wit.h !he 1rr.ond:>r)' nminc nr.tl 
l'UCI: cir 1h1 carbainoyl chloride. Thus Me(Ctl~)1,CONg11, w;i~ 
1•h1ainrd in 75'1o yield by treating Mc(Cll2)14CQ2H wilh COCli 
hnd ~HBu,. nr in 74.8~ yield by treatinit Me!CH2l1.C02H wilh 
lfo.~COCI. Other amiJes 11imilarly prepd. include BzNPhCflMc:, 
('II IH"ONPh2, N.N-ilitthylnicntinamide, 11nd N-bc:11zoyl111urph11line. 
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1GJSS2i: N,N-Disubslilntt·d carboxylic acid ::.midcs. 
Grc&:i. Ero:scbet.; Grihowzki, l'iJI; Maro!wnli:yi. S:indnr; Pint1 r. 
7~l!t.,n; Szilagyi, Gyula; Szit:r. lslv:m; Tarr. Csaha; T:isi. 
Laszlo (Eszakmagyarorszagi Vegyimuvek) G<?r. Offen. 2,365,.SSl 
(Cl. C07Cl. 31 Jul 1!175, Appl. P 23 65 451.5-42. 11 Oi:c 1!17:!; 
2S pp. Di,·ision of Ger. Offen. 2,361,604. HCONR•Rz (H. ll•. Rt 
= alkyl. Ph; NR•Rt = morpholinn) were prcpd. by hc;aling a 
carbnxylic acid wilh a disubstituted cnrbnmoyl chloride at 
110-ISO• wilhoul a solvenL Thu~. 3,5-(Q,NhC~H;iCQ,H was 
heated "ith Bu,NCOCI :rt 1-10 ·60· lo i;ivc 74'7. 3.5-(Q,Nlt= 
<;.;H1CONBu:!-

9G777w N,N-Disubsliluted bcnzamides. Grega, Er~ebe~; 
Grihovszki, Pal; Marosvolgyi, Sandor; Pinter, Zoltan; Sz1lagy1! 
Gyula; Szita, Istvan; Tarr, Csaba; Tasi, Laulo (Eszakmagyarorszag1 
Vegyimuvck) S. African 74 00,572 (Cl. C07c), 2~ Oct 1974, 
Appl. 74 0572, 29 Jan 1974; 24 pp. Benzoi~ acids rel!cted with 
amine-phosgenc mi1ts., or carbamoyl chlorides, lo give ele,,.en 
benzamides (I· R and R• (same or different) are CHMez, Ph, Bu. 
Et. CH:CHM~t. CHMeEt, and NRR• = 4-morpholinyl; R1 = H, 
Cl; Rl = H, Cl, N02, OMe; R• = H, Cl, OMe; Rs = H, N02. 

OMe(. Similarly prcpd. were six UCONWH' (II; ll = pentadccyl, 
CH,CI, CHPhz; W nnd (lz (s;ime or different) are Bu, CHMez. 
Ph, Me(. I and 11 are u~ernl in the lrealnwnt ur :rrtl'riosclero~is 
11nd as tranquili7.ers, an~leptic~. and hcrhidrles. 

112819w N,N-Diethylnicotinamide. Moulin, Fran~ois 
(Lonza J,td.) Swiss 473,12.l (Cl. C 07d), 15 Jul 196!), Appl. 2:! 
Ft'b 19GG; 2 pp. Through a mixt. of 30 g. nicntinic acid (I) and 
3G g. AcNEt, (II) was passed l'.!O 1111./hr. N anrl the flask heater! 
so that, at a vapor temp. of 130-50°, 5 1111. of mixt. AcOH-ll 
distrl./hr. Ju !) hrs., 43.5 ml. rlistillalc was collected and 40 
1111. II added to the mixt. Aftl'r cooling (i.9 i;. I cry~trl. :md the 
rcsirfur. di~td. to give II anrl 89.i% title compel., h10 rnr.-7°. 

(~t.·rhcu Siprn;i 

I0051•7e :'f.rf.D1~1hyl•mide nl nico!lnic aorl. Dnrn11.\.,11· 
,,,._.:,, :..: \' : r: .. r.1v•.i1d11knv. B F , 1:.1rht"'rov, \t (\'.1r11 .. l.1vl 
·1,.,:,.,.,1 . .,:1cil l11-1::<11eJ U.S ~ R. Zlil.l!!S :LI (" 11·;,j,. i7 
May l!ltiX, .\ppl. "" Ike l:Jtiti; Frri111 l:ulJfel., /'rom. Ullfl1:tsy, 
1·,.M'".'' z,,,,k, l'J~d . . 1;,(17). :!Ii. Tirle ~()mp<I. ·~ prrr><I. from 
nit:ntn11c :1cu1 .1111i i·.::~lt HI thr vap••r ph:t:'te 1n th,• prc""t'ru:c: ,,f :• 
sd1C;i c:d <"a!:dy•I. ".';CI, 

r 
I 
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Ai~AL YSIS OF THE ABSTRACTS OF PATENTS 

There are two main groups of patents both starting from 2-methyl-

5-nitroimidazole. In Cl.l., Cl.2. and Cl.8. this compound reacts 

with ethylenoxide and in Cl .3. - Cl .6. it reacts with chloroethanol. 

In Cl.5. a yield of 71.8% is given. 

Other processes Cl.7. - Cl.9. at a first analysis do not reveal signifi

cant advantages compared to ·;·he standard processes. 
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ABSTRACTS OF PATENTS 
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Cl 

METRONIDAZOLE 
Preparation 

147480d 1-llydro:s:yalkyl-5-nitroimidazoln. Frank. Anton; 
Karn. Helmut; Spaenic. Hermann (BASF A.-C.) Ger. OCCea. 
2,359,6%5 (Cl. C07D). 05 Jun 1975. Appl. P 23 59 625.0, 30 
Nov 1973; 11 pp. l-Hydrox.yalkyl-5-nitroimidazoles (I. R = Rz 

= H. R1 = Me, H, Et. CHMe:; R ... R1 • Me, RZ • H; R .. RI = 
H. R2 .. Me; R = Rz • Me. Ra .. H) werr obtained in 
53.6-78.41' yields by treatment of a ~niuoimidazole with 
ethylene or propylene oxide in a mixL or (HCObO and AQO and 
25-30-. I are polymn. catalysts and condensation catalysts. 

976"8p 1-(2· H ydruyethyl )-2-methyl-S-ni lroimiduole. 
Muhlbrod, Jan (Starog:ardzkie Zaklady Farmaceulyc:zne "Pol
fa") Brit. 1,301,225 (Cl. C 0'.'d), 29 Dec 1972, Pol. Appl. 138,-
251, I!) Jan 1970; 3 pp. The title c:ornpd. (I) was prepd. in 803 
yirld frcm 2-methyl-5-nitroimid:azole sulfate and ethylene oxide 
in mixts. of H,SO, and a satd. aliph. c:ompd. having an 0-contg. 
function:il group or an 0 hetuoc:ycle. Thus, 200 g 2-methyl-5-
nitroimidazole (II) was poured i.nd 158 g HsSO, added dropwi'IC 
to 140 ml MesCO and 23 ml ethylene ~lycol belo\v 4c•. A total 
of 320 g ethylene oxide and 66 g 11,so, were altem:atively added 
in portions over JOO min to the reacticn mixt. al 4!>--r.<>•. After 
pptn. of unreacted 11 by t.iln. with 450 ml H,O th: mi:rt. with 
3:;3 ;:o.;aOH at 35• p!Jld. 205 g c:rurle product which gave 1'11 g I. 

10161Bc 2-Substituted-1-(hydrozyethyl)-5-aitro;midazoles. 
Klosa, Josd; Thom:is, Gottfried; Friese, Johannes Ger .. 
(Eastj 88,028 (Cl. C 074), 20 Feb 19i2, • .\pp!. WI' 12p/J45,33:i, 
05 Feb 19;0; 3 pp. The imidazole (1) w:as obtained in 71.8-

o,,.-f..">-,,. 
'"'°''°" I 

4.5% yield of 18.3-19.23 c:or.vcrsioo by hydroxyethylatinit 
methylnitroimid;uole with ethyl•r.c chlorohydrin, satd. with 
HCl11t) al 1:?~7° for 9.~10.5 hr. 

101609• Aatiparasitic l·substitu1~d 5-nitroimidazoles. 
V:allcs, Paolo (CRC Compa11nia di Richt·c:hc Chimic:he S. A.) 
Swiss 520,090 CCI.Co;,), 28 Apr 1972, A1Jpl. 3211/67, 06 Mar 
1()6i; 5 pp. The antipara,itic title cnm!Jds. (I) wrre prcpd. 

°"'J::"-~ ~xi 

from alkylcnc dihalidt and 11/·iinidazolcs in the prucncc of 
HCO,H, HOAc, or EtCOsH. Thut, 6.3 I 2-methyl·S.-nitro
imidazolc, 84.6 1 Br(CHs)sDr, and 21 1 HOAc: was heated 48 hr 
at I 1().J4• to give 1.4 g I (R • Mc, X • Br). Similarly prcpd. 
were I CR • Mc, X • 1 and OH). H.J. ?-:it11ehkc 
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110l14m 1- (8 - Hrdrozyethyl) - 2-alkyl- S - nitroimidaz:oles 
Klosa. J~f Ger. OJfeu. 2.001.u2 (C. C 074). 15 Jul 1971. 
Appl. OS Jan 1970; 7 pp. The title imidazoles {I) are prepd. by 

x::l °"' ,_"-.. 
UtaOfpt I 

treatment of 2-&lkyl.S.~itroimidazoles with HOCH.CHiCI in the 
presmce of HCl at a raised temp Tbnc 2 th I " · · · 
azole (m. 252-4 •) • HOCH C • -""! ~ Y --J?•tro1m1d
h 1., • m. • HiClsatd.wsthdryHClstirredl05 
rat -5-7 cave in the: basic !"esiduc: 2-methyl-4(5)-aitroimid

azol~. The: filtrate made alk. with NaOH to pH 10 and the H.0-
and 1so-Pr0H-wasl1cd ppt. dried yielded 71..83 I (R - M ) 
158.!Hl0.5• • Simil:a.rly was obtainrd I (R - a). m. frl-9:. • m. 

C. R. Addinall 

22129s Chemotherapeutic Ditroimidazoles. Toth, Joszef; 
Fekete. Gyora; Gorog, Sandor; Gorgc:ayi, Katalin; Szporay, 
Laszlo; B.:>or. An:ia; Holly. Sandor (Richter, Gedeon, Vegyes
uti Gyar R. T.) Austrian 269,135 (Cl. C 074), 10 Mar 1969, 
Hung. Appl. 26 Nov 1966; 8 pp. I and II. wherein R is H or 
low alkyl were prepd. Thus, :w..s g. 2-methylimid:uole is re
tluxec! 3 hrs. in 60 ml. CICH1CH,OH giving .W g. light yellow oil, 

o.N_.-r: ""• (1,4-NO,) 
~PR <U.~NO,) 

ti....1 .. 140-240• which yielded 12.44 g. 1-(2-hydroxyethyl)-2-
sr.ethylimi~azole. m. 63-5• (AcOEt); hydrochloride: m. 125-7•; 
picr:ite m.154-6•; niti:Lte (Ill)-HCI, m.108-15•, nitrate picrate 
m •. 160-2•. Ill was stirred at 2o-ao• while 78 ml. HNOs was 
added dropwisc:. P101 (16.6 g.) was added and after 10-15 hrs. 
at 20-75• worked up to give •U:59 I-II (R - H) m. 128-30• 
and m. 157-9•, resp.; nitrates m. 98-100• and 69-70•, resp. 
Also prep. were: I (R • Ac) m. 142-4• and ll (R - Ac), m • 
. 1o-a•. The new compds. arc: of therapeutical value u chemo
therapeutics against trichomona.s infections. Friedrich Epstein 

87814k 1-(2-Hydroxyethyl)-2-methyl-S-nitroimiduole. K R 
KA Tov:a.rua Zdravil Brit. 1,138,805 (Cl. C 074). 01 Jan 1969, 
Yugoslavia Appl. 20 Jun 1966; 2 pp. A mixt. of 11.7 Jr. 1-(2· 
bromoethyl)-2-methyl-5-nitroimiduole, 39 ml. HCONH1 1.8 
ml. water, and 0.3 ml. 98-1003 HCO.H is heated 3 hrs. at'no-
15•, 27-8 ml. !'fCONJ:J1 distd. at 0.7--0.8 mm., and the residue 
worlced up to give 693 1·(2-hydroxyethyl)-2-methyl-~nitroimi-
dazole, m. 16o-2•. BDPN 

77973-s. l/l·(Hydrosyethyl)-2·methyl-S.oltroimlduole. Al· 
dca, Vasilichia; Banulescu, Vir1inia; Cilia~u, Stefan B.; J?d· 
lonl, Viorica (Romania, Inatitute for Chen11cal·Pharmaceut1cal 
Resurch) R.om. 51,JOS (Cl. C 07d), lG Sep 1968, Appl. 11 Oct 
1967; 2 pp. The title product (I) had pharmacol. activity. 
Thus, 13 HCO.H, 1.4 crude 2-methyl-~nitroimidazolc and 2.8 
k:1. ethylene oxide WH treated at 25-30• for 00 n1ia., kept 75 
min. at this temp. and worked up to clve 75-631, 153-0•. 

Marcel M. Gregorian 
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:?691St Imidatole deri\"atives. Toth, Jozd; Frkd.c, c.:y.ngy; 
Bnor, i\lrs. l.lljns; Szporny, Lll.'ltlo; Gtri;enyi, l\Irs. :\ko:s; 
Gorog, ::i11mfor; Bully, Sandor (llichler, licdc<m, \'ri;:yc~zcli 
Gy;ar IL T.) Huns:. 154,716 (Cl. C 07d), 30 Apr l!JGS, 
Appl. ~6 Nov 19G6; 33 pp. Elh;rlol:llion of 2-mclhylirniJ:izolc 
(I) with CICH,CH:OH, CCH,):0, or (CH.OhCO 11fTorJs 1-(2-
hydro,.yethyl)-2-mP.thylimidazolc (II), "·hich is then •·stcrilicd, 
lhe nit rate (III) and acetate esters :ire nitr:it.ed, and tloe 4- 1u1d 
5-nitro derivs. arc 1epd., follo,.·ed by hydrolysis of the cstrr 
i;roup. The ralio of 4- anti 5-nitro drrivs. v:iried dc1>endini: on 
the rraclion conditions. Thus, a rnixt. of 20.5 i;. l 111111 (j() ml. 
CICll,CH,OH was rellux"d 2 hrs., coned. in Vllcuo and frilC
lionllled, thr. fraction b,_, I4G-2-l0° tllken up in EtOH, the llCI 
con lent n.:utrali:r:cd wilh KOH, uncl lhc i;oln. fill,.rccl :inol con rd. 
in ~·ucuo, lo yield II, m. GJ-5° (ElOAc); ln·drochloride m. 
12.'>-7"; picrlltc 111. 154-6°. II (25.2 i;.) WllS •d1led with stirring 
to 100 1111. 96% 111'01 :it o• and lhe mixt. slirrl'd :il room Lemp. 
2 hr:s., poured onto ice llnd extd. with CHCI. at plI IO (~:il)ll) 
to yield !J2% III, a pale yellow oil; hydrochloride m. lOS-15°; 
picr:ite m. rno-2·. II (12.6 :;.) WllS dis .. olved in 42.7 ml. Ac:O 
al 0°, the :suln. kcpl ul 11(}-20" 3 hr:1., ancl coned. in vacuo, the 
oily r.:siclue 11dded in porlion:s lo 12.6 ml. coBed. 11:'\01 a11d 
15.7 g. l•,Q, :il il-20°, and kt•pl 5 hn1., -1.2 ml. coned. IINO, added 
ul room lcmp.,nud the whole kept :il room temp. IShrs.,dit.J. with 
100 ml. 11,0 :il 0°, unrl neutrnli:r:cd wilh llS ml. 40% KOil eoln. 
with cuoliui; to pll 10 lo depo~il 7.S i;:. 1-(2-acelmcycthyl)-2-
mi:lhyl-1-nitroimid:17.olr., m. P2-4° (11,0). The mother 
li11uor was cxltJ. with Cll:Cl: :1111.I wur:.cd up Lo yield J. C2·:l<'.C
toxyrlhyl)-2·rncthyl-5-nitroimid:iznh,, 111. i0-3° (i!<n-Pr:O). 
The nt:clyl i;roup wn!\ rcmow1l hy hl·:il ini; in N HCI al !)() 0 

t>•!vr.r:il hr!<. lo i;i,·e 1 ·(2-hy1lruxyc1 hyl)-2-nu:thyl-4-11il ro
imit!:Lzolc: (IV), 111. 12."-:ic•, l-(2-hy1lroxyclbyl)-2-melhyl-5-
uitrnimi1l:tzolc (V), 111. J!iS-fi0°. A mixt.. or 200 i;. I, :!GS K
(Cll,(J).CO, W i;. K,co, , and 500 ml. HCONMc: wns ~tirrcd 
at HC}-5° 3 lors., liltc·n·d nl fiO", :111<l c:onnl. in vncuo, the ~c!liduc 
111ltlc1l in porlions with ~tirrinr.; lo J()(j() ml. conr.cl. 11!'\0 1 :it 
0-1G 0

, tloe 1nix1.. i>lirrrd nt. ruom ll·mp. 1hr.,356 i;. l'.0~ :1J1lcd 
at 1)-10°, the" hr.le ~lirrrd nt. room temp. 18 Itri:., ndde.t to I@ 
i;. i~c. exld. with c11,c1,. nnd 1n111lc elk. with 2!'.511 ml. f.U'iO 
NnOlf (pil IO), the alk. soln. wns extd. with Cll,CI., and the 
nq~. ph:isr. workecl up lo yirld 21-1.lj i;. 1-(2-hyJroxyethyl)-2· 
mcthyl-1-nitrnimida~olc ""<l l-(2-hplroxyethyl)·'.!-rnr.thrl-5-
nitroir11id:17.1olc nitrnte cslcrft (VI :11111 VII, n·sp.) in :i rnl10 of 
{IJ:(il). A 15oln. of a mi,.t. or -12:58 VI :ind VIl in !lS ml. SN 
11,~o. w:is kept :il 100° 2 hrs., <lilt!. with 100 ml. 11:0, :ind 
nc11trali7.ed lo pH 5 with iO ml. -10% f\;:LOll =ioln. ln deposit 
l!l.:1 g. V. The mother liq11or w:is 1:xt1l. with I::tOA1: at pll !l 
and worked up to yield IV. T. l\l1oh:m1i 

191S6b I • (/J- Hydroxyethyl) - 2 - methyl - S-nitroimidazole. 
Kraft, M. Ya.; Kocheri;in, P. !\I.; T~yg:.u1ov:1, A. l\.l.; Shlik
hunova, V. S.; Ordzhonikidzc, S. (All-Union N:ientific-Rcsc:ir<"h 
Chcmical·Pharm:tc.-utic;il ln~titutc) U.S.S.R. 201,416 (Cl. 
C Oid), 08 St'p J!l07, Appl. H Jan l!Hi6. rrom hubrct., l'rt1111. 
Obra:tsy, To;rarnye Znaki 1967, 44(11:!), a:i. Thr 1i1lc cnmpol. is 
1>repd. by treating :.!-mc1hyl-.J(.'))-nitroimidaznlc with Et,O in 
the prc~cncc of org. acid~. The prnt"c~s is conil11clcd in :t mi~t. 
of H,l'O, :uul AcOJI. MC~CJ, 

21? I Ov I - (2 - llyJro•yelhyl) - 2 - 111e1hyl - S - nilroimiolnole. 
C.H .C. Cro111pa)(nia rli Hir.,ri·;, Chimii:a S.;\. Neth. J.ppl. 6,608,· 
513 (Cl. C..: 117,/), 01·r. :!:!. Hl•i•i; 5.,,; .. , ,\ppl. June.- :!I, l!lf.;i; G 
pp. ,\ '"'l"'"'i"n of :!Oi:. l'of<.Cll. :-:Cll:Cll:-:O, i11r~rll1111. dry 
ch.,,.,;w i:. lic:alr:rl with ~1irri11~ ;11 ;,1Ja un•1I c<1n1ph·1c ~0111. :and, 
arr.·r , .... ,1i11;; ••• 10•, ;!I) 1:. 110~-:.c111..:11,0.\1: ;, adok•I. The 
111i•t. j, ln·;itNI '..Ul hrs. at U0°, 1li11xa11c is r1·11111vcil i11 varllf>, the 
rr,id11,• i~ :-ici•lilic I wirh (CO,! I),, a111l 1'1·pt Ill hr~. al - Ill' t" >:i»e 
-1 •: ,\rOC1r,c..:11: "crrc:-:o,)Cll(Oll):'li:CllMc (T), m 1:?x · 
:!'.!"' 1.\d)EI ). To :t '·'''"· nl ·I,:. l in ;m111111. diu<:11t•· ar -10' i~ 
;·1h!:-d .. 1,nvlr 10 J;. l';O., J..:1·rpi1n: 1lw (t·1up. <:,r," . . \ft,·r lfl fir..,. 
:lt ~ .... r!i~ 1t11\f. 1• 11.·urr:il111•d \\ir!1 lfJ',;, XaOlf, kc·pc lfl hr-o. =it 
!11J" • . 111d nJ11nl. i11 v.u·ur,. Tht• ,, .... itluc.· i-:-. su~p(•ruh·d i11 .J(Jf) nil. 
11/1, 1lir pll :11Jj11.1eol t11 \1-JO, :11111 the prooltl':l t:'l•I. with 

ri--N 
(1.!;-.11.,,.)LM• (II) 

i'.11,nr,011 
l·'.rf> \.- '" •:•·n· I .'I 1:. l-(:!-!i)·dro')"•·thyli·~·ir11:thyl·~•·llitr"imitJ:1-
,,.,,. ·!!). '" 1:,, !>" 1l·.1l>.\r). 1111.1 •. 1111i111i1·r1,hi:ol ar1iv11y. 

C. Bo .• 11111~··11 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

There are only two new synthesis patents. C2.1. mainly deals with 

the approach to the i soxazo 1 amine, whereas C2. 2. describes an 

interesting a 1 ternati ve to protect the amine group of p-ami nosu 1fony1-

ch 1 oride. 
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A6.87. 

A6.88. 

A6.89. 

85: 1770.fSz N-(p-Chlt>robenxoyl}-N-(p-methos.yphe11ylj::: 
hydrazine h)·drochloride. Fisnerova, Ludmila; Ner:lKek. 
Oldrich Cuch. 162,229 (CL C09Cl09/10), 15 F'eb 19ic, Ap;JL 
i2/6,622, 29 Sep 1972; 2 pp. p-MeOCUl.NHNH2 was reac'.ed 
with p-CIC.H.COCI in chilled CH£b in the presence or Et.J:.; :o 
f;ive 69<fo N-~hlorobenzoyl)-N-(p-methoxyphenyl)h~e. 
an intermediate for the prepn. of indometh.•cin. I;.. J. ·~:~elit 

34333r- 1-(4-Chloro~ 1,4-cyclohendien- l-Jlczrbo::·:)-:? -
mt':.'lyl-S-methoxy-3-indoleacetic acid. I.cvine. Sey:::oi;• ;:;a vi.:.; 
Diuo;i, Patrick A.; \'ogt, Derthold R.; Weisenborn, Fra:ik L. 
{Squibb, E. R., and Sons, Inc.) Ger. Offen. 2,1S!,7S:S ~C!. C 
Olde, A Glk), 27 Apr 19i'?, US Appl. 82,512, 20 Oct J!)7C; 60 tl?· 

Cl-0-CORa 
The title compd. (I). useful as antiinflammatory, ai:!jp::.et:c, 
and anaJ:csic agent and as intermediate in the p:-e;>n. of 1-
(~hlorobeD.ZOyl).&.methoxy-2-methyl-3-indoleac:etic a.cid (Il), 
was prepd. Thus, reaction of 2.4 g Ill (R. - Cl) with 2 ~ 
MeCH:~l\1llC.Hc0Me-I> in dioxane contg. pyridine 5 hr at 6• 
gave 1.25 g III IR - ~(c.lJ,OMe-p)N:CHMe) (IV). Tn.a:
ment of 1.25 g IV with HCl(g) in MeOH/EtOAc 20 r.ii:i on a:1 
ice bath gave 1.01 g Ill IR. - ~(c.H,OMe-f>)NH1.HCl} (V). 
7 Jeatin!t 1.75 g V and 0.76 g levulinic acid in HOAc 3 hr at so• 
gave 1.8 g L Redn. of I with Hover _Pd-C 01' with S pve II. 

101708h 1-(p-Chlorobazoyl)-Z,3-bis(carboXJ"Jnethyl)-S-me
thoJ:}'indole and esters. Cbemerda; John M.; Slrttinger, 
Meyer (Merck and Co., Inc.) U.S. 3,454,594 (Cl. :?60-326.13; 
C u7tl), OS Jul 1969, Appl. 26 Jul 1967; 3 pp. The di-Me ester 
(I, R - R' - Me) (Ia) (useful intermediate 1n the p:-cpn. of 1-{l>
chlorobenzoyl)-2-methylindole-3-acetic acid, of the tatJe comp.!. 
(I, R - l\.1 - H) (lb}) waa prepd. Thus, to 0.01 mole l-Cl>
ch1oroben%0)"1)-S-methoxyindole in 100 ml. tctrahydrofur:m 
(THF) was added O.OZl mole Me dia%o•cd•te in 25 ml. THF 
over 15 min., and the mixt. irradiated at 2!r5• to give Ia. Simi-

)ftOY'r-r-CH.CO.R 
'-A.,_)-Cll,CO,R (I) 

fuc;.H,Cl·p 

larly prepd. wa~ I (R - H, R1 • ~.re)(II) .. A mi,.t. of 0.01 mole 
U, 8.5 g. anhyd. LiI, and 200 m~. ~ .~lut1dice was refluxed S hrs. 
uodcr N to give lb, al:s.o prepd. from :a by this procerlurc. II 
was prepd. in a 3-s.tagl! r•·action from c!i·Me 3-oxo-4·br -:Joadi-
pate. F. J. Sprulrs 
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~'~LYSJS OF THE AS~i2~~TS OF PATENTS 

.:-2!.e:-1ts of the cor:·.;iou~-~ mebendazole are s:i 11 val id 

i'.>.;:i~r rrom the '):.e:· ::~· d process (A7 .6.) other ir:terEstir.': ~j-r::-e-:~: 

~lternatives are described in patents A7.1. to A7.5. a-:~g ~~~ch 

A7.3. amd A7.4. seem particularly interesting be:aLse 07 tre ~se 

of calcium cyanarnide. 
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A7 .1. 

,',7.2. 

A7.3. 

- 1-

A7 
~iESENGAZOLE 

Preparatic~ 

99: 3S.!6!m N-Acylaminoa1cle-. Ma~ti:l, Dieter; Craubau=. 
Hei~ Schumann. Hiltraud (Ahccmie c!er \V-mensc:ba!ten dt:r' 

. DDR) Ger. (Easl) DD 15S,3SS (Cl CC•iD235/32), 12 Jan 19e3. 
Appl 210,703, :S Apr 1980; 11 rP- 2-Acinouoln were transacyle~ 

O::l_, I 

by heatini in an bmt solvent with an N-acylazole to pve N-acy!-2...a 
amino(or imino)azoles, which underwent reana.,1ement to Ji,;e 
2-(acylcniao)uoles. Thus, bemimidazole I (R • Rl • H) (II) was 
heated 15 min in THF with 1-{ethoxycarbonyl)imiduole to Jive 870:. 
I (R • C•)2Et. Ri • H}. II wu heated in PhMe wilh 1-lisoproposy= 
carbonyl: imidazol• to give 70~ I (!l • H, R1 ~ CO:CH~e::). 

. . 
2S669k '.Methyl 5(6 )- benzoylbeazirr.idazol -2-y!c.:i:ba=ate. 

Barker, Al.an Charles; Foster, Richard Gregory (!:-.pc-rial 
Chemic:il Industries Ltd.) Brit. l,3S'l.~77 (Cl. C Olcc), JS Apr 
1914, Appl. 44,:?03/11, 22 Sep 1971; 5 pp. The title co:::~d. 

H 

Bl~~NHCOzM• 

(I) was 11repd. by C:ecompn. or IH-2.1,4-benzothiadiazine c!erivs. 
with acid or Ph.r. E.g., decompn. or Me 7-benzoyl-JH-~.1.-t
benzothiazin-3-ylc:ubamate (II) in M::OH with 2N HCl !'-l"t 
52'ic I. II was prepd. in :! sta~es from 4-benxoyl-2-nit:uar.iline. 

39.36t Prep1r1ti~n of •llcyl '."'")-1cyJbenzimidazol7l cu
bamat~s. Hars:iny1, Kalman; 10th, Ce.u· Sim:iy Ant:>1· 
Conczi, Csab:i; T:dac:s, Kalm:in· AJ"zert 11o' n~ ... c'ch· · ' Cyo., ,. . • • .. .r... \001n 

.,yu.u es ¥ eJn<esz.:u Termekek Cyara Rt ) Brit I .348 460 
(Cl.~ 074), 20 Mar 19i4, Hung. Appl. l~,mtc,

0

06 Oc:t j9;'1; 5 pp. 
The tJtl~ compds. were prepd. by re:iction of (alko);ycarbo11yl}
cy:inam1t!cS w~th :u:yl-t>-phenylmediamines. Thus, XC~HC02-
?.f~ Ye~}!ed with 4-benloyl-o-phenylenediar.1ine at 90-5• for 45 
rmn wit rH kept at _3.~4.0 l>y adc!n. cif HCl to give 81.:t% l\.f~ 
~6 )-bmzoyl-2-benz!m1d:uolylc:irba~11:ite. XCXH CO.Me h:>d 
c.1co!li~· by reaction or Ca c:y:inarnide (in tech. c:i;x,) with 

r 



. . : '':; l 

1\7.!!. 

A7.5. 

A7.6. 

7SS01n 5(6}-Acylb~:,:.i.::-.id:i::o:yl alkyl carbar.1atcs. ! ::ir
~;..~yi, Kalman; Tc.ti~. l;t.:a; ~-.i:~.:i.y, Ant:il; Conczi, .::-,..:.:._,; 
·.:-"~::ics, K:Liman; J\j~c·=~. ;:- "'" ~- (Chincin Gyoi:::;·:·rr ~~ 
\"<;:;·c~eti Termchk t::·-.::i. :~~.! H=g. Teljcs SSCQ ._;.:;. C 
:.;,.:_1, 28 Feb 1Ql3, :·.~;;:. Ci-1:;:;, C:o O..:t HJ71; l·!; ;·. ! 

R'co i;'coyyl 11:14z 

'O=N°}--'·~C::>oR ~ 
~ l NHz11 

(r: = ?<le, Et; R 1 ~ ~~', Pi:. f>-loly?, p-O~H.) were p~ .. :·c. !:.:_..· 
t~~ati:ig ll with NCNl!CO:R in :..q. medium at 3().1: .. <.:::;: 
~H 3.0-4.5. Thus, <:.:~CK was treated with CiCC,,~.:e ::: 
:.q. EtOH at So-40°, iomi the mi:>1.. l1eated 45 min a! 90-!. ~ '""::.': 
lI (R' - Ph) at pH 3.5--1 (HO) to gi"·e 833 I (R""' .Mc,~· = 
Ph). T. M~:10.c.si 

S3Uc Methyl (5(6)-ben7.oyl-2-benzimida10lylJca.:ba?::1te. 
Barker •• Alan Charles; Foster, Richard G. (Imperial C-.c:":"!.:cal 
ln~ustncs Ltd.) Ger. Offen. 2,246,605 (O. C07d), 29 !>fur :97:>, 
Bnt. Appl. 44,203/71, 22 Sep 1&7' ~ 16pp. The title c::ir:i;>:!. (I), 

. -ccr" NHCOzMe -c(R 'so 
PhCO F'llCO I " 

I . ?-....NHCO! Me It 

usd'ul as anlhelmintic, was prepd. frorn the benzothlac:a=.;~es II 
(PhCO connected in position 6 or 7; n - O or J; R - ::~ • . ~..t:, o:
Bz). Thus, II (PhCO connecterl in position 7, n = 0, P. =- .H), 
prcpd. from 4,2-l'hCO(O,N)~H,NH1 ~nd SCNCO,Me v:._ 4,2-
PhC0(02N)CslI1NHCSNHCOiMe, lYas reHuud in 2N HCl :.:-.d 
MeOH for 17 hr to give 52% I. 

100047s Anthelmintic alkyi N-(5(6)-acyl-2-benzimiduolyl) 
r.arbamates. Van Gelder, Josephus L. H.; Ruyci•ekers, Al
fons H. M.; Roevens, ~opold F. C. (Ja,.ssen Phar.naceutica 
N.V.) Ger. Offen. 2,029,637 (Cl. C07d), 18Feb1971, US Appl. 
20 Jun 1969; 28 pp. The ti~.te compds. (!),active aga.iast e.r. 

~>-~~· 
ff 1 

Syp"41.its muris, Trvlioslrtmi.,Zus, were pret'Cf. accordin~ to U.S. 
3,010,968 from 3,4-(H1N)i~H1COR (11~ and HsN(MeS)C:
NCO:R'. ll were prepd. from PhF and RCOCI in the presence 
of AJCJ, via J)-F~H,COR, nitntion and ammoaol)'sis to 1ive 4,S
HsN(O,N)C,H1COR, which were hydrogenated over Pd/C. 
Amon~ 14 compds. prepd. were I (Rand R 1 riven): Ph, Me (lll); 
Et, Me; cyt!opropyl, Me; /)"MeOC.H., Me; · 2-thien;l, Me; 
Ph, Et. 111 hall LDw >80 mg/Jcg in sheep and >40 mg/kg in 
mice, ra.ts, chicks, and chickens on oral administrati:>n. 

. KRPG 
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AHALYS:s c· -;-HE ABSTRACTS Or P . .;E::Ts 

Amor.~:','.:: ~--c':tcr:ts cited AS.2::. st:c-ms to be an ~' :uestirig alternath" 

to ne s~::--:dard process. :r, th~s process eth2-'·c::-i:-1c--methyl-j.Jyridir.·~ 

is used ~c that the ethy:c::tivr! step of the s~-:".cc:-d process can :.c 
omit".:es. ;;·iso patents A8.8., A3.10. and A8.17. ar€: sim.ilar to v-= 
standar-d process. ( in A8 3. there is an obv~:;-Js r::is;:rr-int in tr.-:: 

first reaction step. 

The process given in A8.18 seems to be of particular interest because 

it makes use of relatively .:h~·eap starting materials c~etoacetic 

ester ~nd orthoformic acid ). 

In A8.21. different alkylation procedures for 1,4-dihydro-7-methyl-

4-oxo-1,8-naphthyridi '-3-carboxylicester and subsequent hydr~lysis 

to nalidixid acid are described. 
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- . ~ :<,...... 

. .. r. "': 
- _;. I. 

A8.2. 

AB.3. 

101: 13067:-• l-!::b)'l-&-ox-l.(-dihydr~7-mr:l:-.yl-l,S-na:;>ht::i. 
hyridi11• <.~·; .. ,.,:ve1. G1nmszegi, Ferenc; L,.boG;.)", Ci.~or; 
Somfai, E,·.,; i;.1::1, Karoly; Hernadi, Gyula. ?.!:~. (\;~ino~:i 
Gyogyszer ,.,, ·,-,::v~u~i Term1"o:ek Gyara Rt.) Eun&. Telj~~ £!U 
::o,ou (C .. C;;:-:..H"il/O.;), 2S Feb 1984, A;i;:;l. i:"J/';..S1S. :i.6 Nov 
1960; 1' v;;. The title com;><ls. I (R =- Ci~ LJ"!·l or ~:..uyj ,..~:e 

0 

x:CrCQR 
• """ ,. ~t .r· 

prepd. Thus. '15 kg I (R •H) was ethylated with 90 k, EbPO. in the 
presence of 23 kr K.-C<h in 30 .kg ligroine for•l h. a;. 14<rl&J•; tile 
auotrope wu distd. aiuiultaneomly and the JDixt. wu h~ted at 2!G• 
to.siva '16 k1 I (R •Et}. The latter wu upoud. tc civ• nLi.::...:~ 
aad. 

92: 76.S7!lh l-Substituted-l.4-dahydrM-ox~3-pyridine= 
carboxylie> acid derintives. Agui. Hideo; Saji, Br~~"! 
Nakashita, Mitsuo (Sumitomo Chemica\ Co .• Ltd.) Jpn. l\:o~<n 
Tokkvo Koho 79.112,877 (Cl. C07D215/48), U4 Se? l~ 73. 
Appl.'78/18,794, 20 Feb 1978; 5 pp. FiCty-one title ::efr,s:! 
(R2 = nl~yl, OH- or h3lo-substituted alkyl, 3lkenyl; ~3, ::.:.._'."' =--: 
h~lo, N01, alkyl, allcenyl, arvl, RsR•N (RS, R5 = H. :il!>v:; =•'~.':• 
may form a rin:); Z, z1. V = CH, NJ were prt.'pd. by e., .• 

.. """''. "'""' II. II-ti, 11• ..,., 

alkylation of 11 (R7 = H. alkyl) in the presence or c;ua~.a."Y 
ammonium salts o• KF followed by hydrolysi._ Thus. ll.6!; f II 
{RlR• ... 6,7-0CH:O, Rl - H, z - Zl = z2 ... ~H) WU stirTed i:i 
H20 ::\1 •':'!in at :?O--s•. 0.59 g Bu.N• Br added, 27 1 Et:zSO, 
ec!ded, 55 g 20% aq. KOH added over 30 min, the mix:. heated l 
h at 4()--5°. 68 g 20</., H:iSO, added, and the mi:s:t.. heated 2 h at 
9()--5° to give 12.8 g I (Rz =- Et, RlR• c: 6,7-0CH10, Z = Z• -= Z% 
.. CH). K. Sempuku 

92: .&1916w 4-Pyridinone-3-carbo:sylic acids and/or their 
derivatives. Grot:e. Klaus; Zeiler, Hans Joachim; Metzger, 
Karl (Bayer A.--C.) Ger. Offen. 2,SOS.070 (Cl. COiD4il/04). 
30 Aug 1979, Appl 24 Feb 1978; · 39 pp. The title compds. I 

0 

.~·ncOll· ! . 
._I H 11t 

11 I 

(1-3 of X-XJ .. N. the rest optionally aubstituted CH; R • 
tert-alkyl, cycloalkyl, optionally 11:bstituted NH11 heterocyclyl; 
R• = H, alkyl, aryl. IU'alkyl; R2 •OH, ester or amiae group) were 
prepd. for use as bactericides and feed additives (no data). 
Thus, 2-chlor~methylnicotinoyl chloride reacted with MtN= 
HCMe:CHC02H in dioxane in the prr,s~nce or 1,8-dinzabieydo=> 
(5A.O)undec-7-ene to give 54% I (X a N, Xt a CMe, Xz • XJ ., 
CH, R '"' R1 .. Me, Ri .. OMr). 



.·- ~-. 4. 

A8.5. 

A8.6. 

A8.7. 

~5: ~--:~ ~:~: ! :i_;~:!-~.~:-~~!1yd~_~.:~x~":: ~:.~~~~:~:.~·· -:~~~~-~:= 
J-ca .. · ___ c .-t:•-~. u.a:>a, Hi.o~ht, ... ._ -~ .• j.L- ..• _ u. 
Kt:n'.: · ,-::..:;,.[·,·. Ltd.) ,)a pan. l\oi..:,i ~ •: ~ . ..'..59~ {Cl. 
C0711 _ .. :, El ;.;ar 1976. Appl. 7.S/i;·~_:_c.~. 11Sej"l1974; 3 
pp. ~~.-~::~:,:.,;;!!;1<'3 I (R = alkyl; W = P.. r.!kyl, alkoxy. 

0 

._,_e~RI 
"""Jl J I."'"'' 

,. : 11 • .. : .. -:J:ti 

nit:-c'. - ·-.-:;"-.·:, CiCH:O) wen. treati!d w!:'.! Coe;~ er i~" deriv,. 
~nd 1': :· • :'::: ,r~·. gi:e t~LI~ carboxylic ~~:c, •.~;. ~-";.,u~. 1.2 t: I [R 
- Et,!.· =- t • .-.~Ohl m rHF W39 stir .... d .... [! ··- r::l CIC01Et 
at re-~--~:,:-:;. C.5 r.r and hydrolyzf'd with;; ~:i.C•:-i to gi .. -e 0-4 g 
corre~;,. -.~_::.;; ll. /,rnong 7 more II pre; . ..:. "'"'c (H, R1 ti..-en): 
Et. 7-:: :, :.:-:. 7-?>~"'; !'.t. 7-Et; Et. 7-nitr<..fu~·iv!::yL 

I .. Matsumrto 

55: s~:;~n!" 1-Alkyl-1,4-dihydro-4-o:x~ 1,S-:i-.;;iht!>yridiues. 
Taya:-;:::;., Tatsuya; Nagai, Kunio; Iizub, Ya5t•h:ro (Kaneho. 
Ltd.} .Iapan. :Kokai 76 32,593 (CL CO";D4-il;t:O~}. 19 !riar 
J976, Appl. 74/104,526, 10 Sep 1974; 3 pp. J.et:-oh,ydroaa= 

~o!J· 
H 

1111 
. I. 2,:1-ur•. 

Jf. i.i-....... . 

phth~idbl'S I (R "" a~yl; Rl = alky~ hy.irox}iillcyl. cz:-ooxy. 
r;u~s~1tuted carboxy; R2 = H, alley), ali.oxy, a1li:ylthio, alkyl~~:;!. 
&: 'lO, nitro, alJcy}amino. bydrazmo, ca.rhoxyacylamizio. nitrofu.}'l~'lo'!,. 
p:;-.colidino, piperazino) weTe del:yd:o;:genated to give 1,4-dihy= 
dro-4-oxonaphthyridines YI. Thu9, 2 g I (R = Et. R• = CO-.H. 
Rz = 7-Me) was refluxed with 6 g 2,3"1iichJoro-5,6-dicyano-l,.C-<= 
benzoquinone in CA;Hs 1.5 hr to give 1.71 g correspor.cfa:z lL 
Also prepd. were II (Rt = CO:zH, Rz = 7-Me. R = Me, Bu). 
ChlnrAnil wo Rl~n the deh'idro~enating ag-enL L Ma:s;.:::::J:>to 

85: 9.S339x l-Alkyl-1,4-dibydro--'-o:co-1,~naphtbyr-idi.:...-= 
3-carboxylic acids. Aikawa, Norio; '"•'eyama, Tntsuya; 0~1<a. 
Hiro,hi (Kanebo, Ltd.) Japan. Kol<ai 76 32,5S2 (CL 
C07D47l/04), 19 Mar 1976, Appl. 7-i/104,525. 10 Sep 197~; 3 
pp. Naphthyridine ketab I (R = alkyl; RL = H. alky:. e.:kcxy • 

.. -ffi' .. &· 
H ff . M ... ,, 

11 I " If 

alkylthio, alkylsutrinyl, amino, nit?o, alky)amino. hydrazino, 
carboxyacylamino, pynolidino, piper:Wno; Rz, RJ "" alkyl, RzRJ 
.. e.lkylene) were carboxylat.ed with COCb or its derivs. ~d the 
lcetals hydrolyzed to give title carboxylic acids II. Tl.us. 1 g I (R 
• Et, RI = 7-Me, R2RJ .. CH:iCH2) in CHCb wu treated witti 1 
g COC!i at Q•, kep~ at room tem~. 3 hr. and hydrolyzed with 
p-toluenesulfonic acid in Me?CO to ghe 0.4 g JI (R =- Et, R& = 
7-MeJ. Also prepd. was II (R • Me, R• • 7-Me). The 
carboxylation was also efCecttid with Ci.COiEt in DMF. 

LMatsumoto 

85: 5609v l-EthyJ-7-methyl-4-oxo-1,4-dihydro-l,8-uao 
phthyridine-3-carboxyJic acid. Chinoin Gyogyszer- es 
Vegyeszeti Termekek G;,ara Rt. Neth. App). 7-J 16,927 (Cl. 
C07D, A611(), 01 Jul 1975, Hung. Appl. Clrl430, 2!> Dec 
.1973; 7 pp. The title compd. I (R .. OH) wu prepd. in 97..;i:. 

II 

"''Cxj<M 
o I 

yirld hy the alk. hydrolysis of 1 (n .,. Cll:zN•Z.I~. whe~e- N+Z • 
pyricliniur:s, n-picolinium, quinnlinium, or isoquinolinium). 



c5/~1 

, ,
r. 

AB. 10. 

AB. 11. 

<..; :217!:'Si 3-Ac1·'.: .. -'. _.;.,::~:: ~-~-ox~1.S.-n3;>hth~-,.;_>;.,,..,._ 
Lt" .. c, Geuri;e Y.; :,._,,,,, ._:•. ::"t:, l'. l5tt:ding Cr<:. !~:.) 
U:S. 3,!1:!5,3~8 (C'. ~":!-'..:.'."~.:-;; CCID), 09 D.:c 197~. /\;·rl. 
:'-33,5-U, 20 Feb l~:.; ? foil· Division of U.S. 3,L;::. '.117. 
2-Amino-6-mt:thyl;>)T .. ::::1~ ..,·a• tre2ted with F.tOCH:C! ~CCC"' 
F ... -<Xr..Et and the a-{0-:::•• t:.yl-'.!··;-yi.dylaminomf'thylene)ac~:..~-"" 
cycli:r.ed to _give 3-e!"t:_.-1-1.~-uihyc!ro-7-methyl-4-oxc-:l,G-:i•.= 
p!:-.thyTidintt which \\"''" et~y!a~e.! fo!lowed by treatm .. :-i: with 
N:.OH and Br to give l-~t~:~·i-lA-ciihyc~7-methyl-4-c::..··.-: .S-= 
:r.a;ihthyridin~3-c:a~b .. :--::·iic :.c:c. The n:ephthyridi.-.'"3 "-"l!:e 
bl'ctericidal (no data). 

84: 5~.S3Jd l,8-Nc phtnyrici.inr derivatives. Chinoin C:-c·~::-s~t·:-
P.S Vegyeszeti Terme~~k Gy;,:" P..L Neth. Appl. 7.S F.~2:; 11'.:L 
C07D. A61K), 01 J:,,: l!f;;,_ !-h;n~. Appl. CI.rl43Co, :.:~ !>c 

· 1!173; • rP- The. ba-:t1:!icicl:,! (no unu) acid I (R = Cu:P.l "'"" 

~COR 
~.A.)l,) 

Et 

prepd. by treating I (R = CHMei, CH1R1, RI = J.\.f.,, Et. Pr. Ph. 
CH2Ph. cydohexyl, cydohexylmethyl) with ,>yridine, pi.70line, 
isoquinoline. quinoline, or NMn end iodine to give the qul\temcry 
iodic!es I (R a quaternary ammoniomethyl) and hydrol~i.,g; with 
base. 

li9028d 3-Acetyl-l-alkyl-l,4-dihydro-4-o~o-l,S-napht_hY::: 
ridines nnd interme-liate!I. Lesher, George Y.; Iln;:'l.;:.:.;;e. 
Ruth P. (Stt:rling- Drug, Inc.) US. 3,6!>5,017 (CL 26:!-:'.:::.~; 
C07Dl, 15 Jul 1975, Appl. 333,5-il, 20 Feb 1973; 9 pp. Di.-i~:,,n 
of U.S. 3,875,li2. 2-Amino-6-melhylpyricline was treiott:<l w!th 

WO COR1 

I 
"!• " M R 

EtOCH:C(CO::Et)COMe and the cr-(6-methyl-2-p>Tidylarni~rne= 
thylene)acetcacelate, cvclized lo the n:iphth)Tidine l (R = H, R1 
= Me~. which was ethylated 11nd the I (R = Et, RL = Me) 
broroinated in NaOH to give I (R = Et, Ri .. OH). · 

l:S l 562w 1-Alkyl-:i-substituted-4-oxo-l ,S-naphthyrldiD• 
derivatives . .Morita, Yoshiharu; Wagatsuma, Kazuo (Mitsubishi 
Chemical fodustries Co., Ltd.) Japau. Kokni 75 24,2!>2 (Cl. 
16E612), 15 Mar 1975, Appl. 73 74,658, ~'l Jul 1973; 6 pp. 

1-Alkyl-3-substituted-4-oxo-1,8-naphthyridines I (R • H. 
alkyl, alkoxr, R• • alkyl; X • elkoxycarbonyl, carboxylic acid 
alkali metcl 1alts) were prepd. by reaction of 3-.ubstituted-4-h=> 
ydro:cy-1.S-nephthyridane alkali metal salts II ( \i .. alkali 
rnetols) with alkyl ·crinuoromethanesulfonates 1ollowed by 
hyc!rolysis of the reir.ulting complexes. Thus, 2 p; 3-ethoxycarbon:. 
yl-4-hyt•roxi-7-rnethyl-1,S-naphthYTidine (Ill) was added to a 
mixL of PhMe, EtOH, and 0.37 ~ I~ encl the whole renuxed 2 hr 
to ~ive 2.45 g III K salt. Renux of 11 mixt or III K Hlt end 3.5 
g Et tr:!11,;oromtthanuulfonate in Et~O 2 hr and hydro~ys:s with 
6"/o nq. t\:iOH 2 hr with rerlu.~ i;ave 87.2'7. 1-ethyl-3 ·carboxy-4-= 
oxo-7-methyl-1,8-naphth;ridine (nalidixic acid) (IV). Also, 
3-etlioxycarhonyl-1-e thyl-4-o~o-7-methyl-1,8-naphthyridine 
wa~ prr::id. l V w;i'I r.ntibacrerial. . K. Sempuku 
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The iwpropyE· 1 ~:·,·I n.t:i1ylenemak.1ale I (n = O.• "'"" c,x:cLted 
and the resu!ti••: ! (:t 0 l) w:is cyclized by heat an~ :.~ iroi:Ena~ec 
to i;ive the ri:,;.:;:f.-,iC:ine JI (R = R• c }-~~. , .. hich ·.i.·i;.s 
hydroxymethy:~.<·•o ;,ncl ti1c resulting 11 (R = H. ho = SOCP.J 
alkylatc<l with Et'. o.:Hl oxicliz.,d with Kl\Ir:O• to gi"' II O'-: = t:::. 
R• = C02Hl. Correctio'l of CA~-:!: l.;G:C::!.:. 

97252h i-Alkyl-1,4-c!ihydro-7-substituted-4-oxo-: .S-= 
naphthyridine-3-carbox:••lic acids via the 3-amir.omethyl 
analogs. Lesht:r. Geori:e Y.; Gruett, Monte D. (S~rii::g ::r:::;. 
Inc.) U.S. 3,SS:!,132 (Cl. 260-295.5R; C07d), 06 flfay 1975, 
Appl. 3:19,090, 08 Mar 1973; 11 pp. The naphthyricEnes I (R. = 

~A 
. .J.. .. .Jl..J 

I< " N 
A' 

F.t·,NC!h. H. CQ,H; Rt = II. El; Rz = H, Mc:) were prcpd. , ::;.:~ 
I tH = RI = H. P' = Mel wa~ trr;iterl with Et:NH :::id HCHC 
and the resulting I ([l = Er2NC:H1l t:lhylatc1l tu gi,·e I •?. = 
E::NCH2. R• = Et. Rt = Mel, which was midizl'd ,,ith K~.:"O' 
to i:iH• I IR = CQ,H). 

972a0f 1-Alkyl-1,4-d i hydro-7-substituted-.f-oxo-1.'J-~ 
naphthyridine-3-carhoxylic a( ids via the 3-carboxaldrhyde 
analogs. Lesher, Gt-orge Y.; Gr1.ctt, Monte D. (Ster:::::: Dr·.:,;. 
Inc.) U.S. 3,873,554 (Cl. 260-295. ~~; C07d), 25 !•la: :9":"5. 
Appl. 33S,613. 06 Mar l!.li3; 10 pp. J.&-Naphthyridini.-3-ca.~boxy'.i: 

~-.... ,::>' .. ' •l' 
R 

1. R. c.o 2H, 11'· E• 
II, R • H

1 
•H 

Ill. R • H. R
1 

•.;HO 

IV. R ·Cl. 1<
1 

•CHO 

acid (I), useful u a bactericide (no data) was prepd. by 
formylatin!' naphthyridine II, ethylaling the formyl deriv. Ill, 
and oxidi:ung IV. Thus, 3.8 g Ill, olltained by Cormylat:on of II. 
was heated with 3.8 g Etl in D!\IF contg. K:zCQ3 for !JO min to 
give JV, which was oxidind (KMnO,) to :ive I. 

79218:x 1-Alkyl-1,4-dihydro-7-sub~tilutcd-(-oxo-l ,8-= 
naphthyridinc-3-carboxylic acids via the 3-hydroxy"1clhyl 
analogs. Le~hcr, George V.; Gruell, Monte D. (Sterling Drug, 
Inc.) U.S. J,8G9,4G-I (Cl. 260-295.fiB; C07d), 04 Mar 1975, 
Appl. 335,734, 26 Feb t97:l; 10 pp. 1,8- Naphthyridine-3-arboxylic 

~-· ~· NI "I 
A 

"dd (1, !1 =- Et, HI = CO,! I), "'~f11l as a h,tcl1:riri1lc (no do11.<J ), 
w;,s prepd. from cydic isopropylidc•nyl 111alon11lc II\;,. cyclization, 
h-.·tirnxymcl hylalion, clhylatinn, anrl <ixi1!n. Thus, I II\ = R• = 
f1) .. l::.tincrl hy rydiz~linn 1,( II. w:.< hyrlrorym<:th:ilatrd with 
l!Cl'.0 ,,, ,.; .. ,. r m. ,. ii. !l' -, Cl!/ll!). wt.irh W;:' r·.!.-:12•1·'1 
li·;:!i 10 I 1:: ·· Et, h: -· CHJ!H1. (;,ici~. n: tl'.t httcr wit:1 
K:\lr.n, pt'.'C I Ill= El, RI =en~!!). 
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5~7 ~. · ~-:: .;-. : :: .. :-.r::inu::::cthyl-l.-:-t:: '1" t ·:-~-.;- •• • ·- ! .S-na= 
phti· ·:~:: ... ,_ L· ~::t:-. GPo~~e 'I.; C·;...._:_. ~-~0:·:. ·: {S~e:E:i~ 
D:u;:. _ - c.! l'_:-- ;:.::-.:.&so CCL 2oe>-::::;,:,· co:-::.-. ._.·A;>~ 1~15. 
A;:;:il. ~.:.;::. ~.~ ~-far 1973; 11 PP- :.::.:=:<•T.<~}_.!ation of 
1,4-.;:, • .:co--<-cxo-:~-S-naphlhyridine;, r~:~-'"'.".~ l '~ Elkylati~n 
and o.;.=:. i:•·~ l,;-c.1~ydrtr4-oxo-l,8--n:i;_,:.:...":.y::::::-"·..i-ce:-boxylic: 
ecic~. Qtfd :!' 'Lzctuicices (no c!ala). ·rr.i:>. I,.;--.:,hvcro-":--ce= 
thy!-,.-c :i.0--!,&-"2;..ht~yridir:e ,..a,. ref::Jx. :! ,.-::'& Et:N in aq. 
CthO :o J:i•· .. t'-~ 3-(diethylaoinomP~\'. ·. C< ~iv. which • JS 
elky1 ;-~,,; •••.:r. Etl £:-a<l theri oxidizi:,' '- ·::-. '-:t.!:iO. in aq. 
pyr;.:: :;, bl'•· !.i l~tnyl-1,4-dihydro--7-r.-.c::- .' ·-~ -, :c.r •. 5-naph.:. 
thy!:C :c .....-3-c;~ ~·~:::y!;-: acid. 

s~;.-.::.::a l-J..Jky}-l.4-dihydro--1--SUb .. :itutPll-~-OX0-1.8-na::: 
ph~b·r:.!in~:i-carbuxylic: acids via ti . .- 3-;:,:=ttyl analogs. 
[..e,;,,: G~ur;·e 'i.; Brundage, R. Pauli,.-: IS:ec:::i:: Dru:. Inc.} 
U.S. :.,!'7:>,i-;;: (Ci. 26(}-295.513; C07c!\ C•I /..",Jr 1915, Appl. 
33:i,!1~!. 2G i:"Eb 1973; IO pp. /.r.:1 1 ac;.t-:i2l (no c!ata} 

IU 

napbthvridin«..rboxylate I (R = Et, R• • COUI, R2 "" ~fe} CII} 
was prepd. fr.1r.1 acetoacetate III. Thus, heatir.g a mixt. or III 
£nd mineral 0:1 for 30 sec at 300" gave I (R .. H, R• = Ac:. R2 = 
Me) (IV}. To a sus;>ension of IV and D?\IF w&s added E:I t{> 

give I (R "" ~t, R• = Ar:, Ri • Me) (V). The e.ddn. of V to a 
cooled 50ln. or NaOH-H2(}-Br gave JI. The conder.sa:ion of 
6-methvl--2-pvridinamine with EtOCH:CAcC02Et t:ave III. 

43292c 1,.S-Dihydr-1,8--naphthyridin~nes. Mesza=o.., 
Zoltan; Hermecz, Istvan; Vas:ari, Lelle; Horvath, A;;:ies; 
Rittli, Peter; Mandi, Atiila (Chinoin Gyogyuer es Veo;yes:::eti 
Termekt:k Gyara Rt.) Ger. Offen. 2.432,730 (Cl. C C·:d;, ~ 
F~b 1975, liung. Appl. Cl--1397. 17 Jul 1973; 16 P:>· 

0 

~COii' 

~NJl) Mo! N N 
R 

Four naph\hyridinones I (R • H, Et; R• • Me, CF,, OH). useful 
as b&ctericides (no data), were pttpd. from 2-emino-6-methylpyridine 
(II). Thus. JI, MeCOCH:zCO:zEt. and HC(OEt)s w.ere heated in 
the presence of AICIJ to give 62'7. Et 2-(((~ethyl-2-pyridyl)= 
amino}methyJene]acetoac:etate, which wu heated in par•ffin oil 
to cive 79.5% I (R • H, R• • Me) (Ill). III was elhylated with 
Etl and K:zCOi in DMF to ~ive ~5.7,.. I (R ,,. Et, R• .. Me), 
which on treatment with Br in aq. NaOH and dioxane at s-10• 
gave 653 I (R ., Et, R• - 011). 

liOS64v i,.c-Dfhvdro-4~x-i,8-11aphthyridine-3-carboxal= 
dchydes. Lesher, .;eorge Y.; Gruett, Monte D. (Sterling Drug, 
Inc.) U.S. 3,857,851 (Cl. 26(}-295N; C 07d), 31 Dec. 1~4. 
Appl. 338,613, 06 Mar 1!)73; 10 pp. The title carboxaldehyde I 

~A' 
u,J.)l) 

o.., R 

. ,,()_.~~H{o ·o)<M• 
... N a.!1 o,, 

0 II 

(R = H, R1 ··CHO, ;.. • 0) w11s prepd., ethylattd to I (R • Et) 
a:id oxidizrrl to I (R • Et, ;ti • C02H. n • Ci). Thus II (n ., o) 
was oxidized to II (n .. 1) with m-CIC4HcC020H ihe prO<!uct 
cycliud to I (R ... R• .. ~. n .. 1) (JIJ) at 27;,• in di·F.t 
1:htl.al~te a.nd Iii hydrogenated to give I (ll. = R• = H n .. fl) 
(IV). Formyfolion er JV (DMF. POCl1) cave I (R .. k RI "' 
CHf?, n ., 0). This wn1 ,.thyl~t~d to J (R ., Et, R• "' CHO, n ,_, 
<:;"'th Fl! 1mrl thP prr•r!l:rt nxic!in•J with KM~(), 1~. r:ve I (H"' 
, .. !'.' ., (". •:H, r. "0. . 
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--Oxo-l,4-o:!ihy.Jro-'.'.-. '-~··· .. :.~.-:.rbo:\.vlie aci•b 
'·: .: :· -:-. ~ ,: .. ,.;~·atives. Budesi::-· . .":·. ;:~·-·~•:..; Rl!,:!i°ine!c Fr:int
~'. ~ ;. ~''· 1:;.:,s.:s (Cl. c 07d). ::, ;.l:;: Li:-4, A;';il 73Gs.n2. 01 
· · .. , " • -. ~ p;>. The title cornpd~.' .i'i.'.:.:"' 0':.'H:O, X,. CH; Rt 

(\ 

R'~~,.-C~, .. 
R~..A)l,./ 

L• I 

'· ; !. !.." _~ :.1,,, X •NJ were p•e!'.'.!. i:> S4.'.!':' r.r:d Ee<;; yi~lds, resp .. 
-·:: =,:,c'. .• ,, cf the corres;:>ondin& :: . .,~._t,·:~:hvdrr><:uinc.:iru~ or 3-
• . .-t::::·:.:;!-.t::.}Tidine with NaOCI c.; ).z[•~:- in"'"· NaOH-dioxan&. 
: ~'' 'c.t! :::-2c•erial (no data). L. J. Urbane:t 

. <9~'·~~: l-Ethyl-1,4-dihydro-4-cro-'i-::::efayl-l,S-=~thyri
U::.,-.>-ca:boxylic scid (nalidixic llti.l;. \'eza., L'!Jcia M.; B.:i::ea, 
\·e:-r-;;:-.1; Ra.dulesc:u, Kora; Arnb•us, Ivan P. (Instit::t:..:: de 
Ce:-cetari Chimico-Fannaceutice) :tom. 56,22S (Cl. C 07".i;, 03 
No~· 1973, Appl. 63,979, 20 Jul 1970; 2 p;i. Nalidixic acid was 
prep.:!. by ethylation of Et 1,4 dihy:lro-7-rnelhyl-4-oi.:o-1,5-na.;;::
thyridine-3-arboxylate with Et.SO,, MeC.H,SO,Et. p;,sc.,E::: 
(I :1.S-3 mola.r). The product w:i.s hydrolyzed withou: ~~-of 
the ;ntermediate. The ethylation was conducted eithe:- •Yithot:t 
a soivent or in the presence of hydrocarbons inert tc·the a!l..--..-!:lt
inzagents, pr.eferably xylene. Reaction time was O.S-51::-s. -

Le.la Ero~:~c 

ll3<09p 1-Ethyl-1.4-dihydro-7-melhyl-l,8-naphth;rl~e-3-
urboxylic acid. Domori, Renzo; Yoshimura, Rycic~; (~i
ichi Seiyaku Co., Ltd.) Japan. Kokai 73 80,597 (Cl. 16 E:i!~'· 
29 Oct l!>i3. Appl. 72121Hl. 03 Feb 1972; 3 pp. 1-S-::~!>t:tutet~ 

0 

2 

~COz,. 
R~)L) 

R' P 

1,8-naphlhyridinium s.-ilts I. (ll' and R1 • lower :i.!L-yl; R" -= 
Hor lower alkyl; X - h:iloioen; R • KH1 or substituted atnino/ 
were hydrolyzed to give the Mphthyridines II. II ~re b:l.cteri
cides. Thus, 2.31 g Et 4-R•-7-methyl-l,&-n:ipht~di::i~-3-
carboxyfate (ll[) (R• • ~H:) and EU was ref.uxltd in EtOH 
for 12 hr to i:i\."e 2 JC I (R .. XH2, R! = ~~c. R' - E::.. X .• I). 
which (3.87 g) was heated 1 hr at HJO• in 53 NaOH to gin Sl.23 
U (R' - Et, R• - Me) (IV). III (R• - piperidino) and Me:SO. 
\.-:IS simil:irly treated to i;ive IV. Hiroshi Kataoka 

34S6a 1-Etby1-1,4-dihydro-7-methyl-4-o:l'o-l,8-naphthjr:idir.e-
3-carboxylic acid and ester. Nalcagome, Talcen:ui; Agui. 
Hidco; Mitani. Toru; '.S'akashita, Mitsuo (Sumitomo Chem
ical Co .• Ltd.) Ger. Offen. Z,166,375 (Cl. C 07d). 18 Oc· 
1973. J3pan. Appl. 70 7S!.15. 28 Jan 1970; 25 pp. Divisio11 of 
Cer. Offen. 2.103,805 {C~t 7S: D8458b). The l~ubstituted 

0 x 

~COaR ~COaCt 
.i.A~) M• A)l) "· x • l)[I 

o 1 m.x-a 
oxonaphthyridinc (T, R - Et or H), u~eful as antib:icterial or 
c:rntra1 nervous system·slimubting drug, was prepd. from the 
ethoxy crriv. II with Et group mi:;ration eithrr by lie:iting with
out solvent at 15fr60° in :in oil b:ith, <>r in the pr~ce or Etl 
on a water b;1th, or in the prrscocc or Et Dr in a doSf'd tube at 
130°, optionally followed by !>:!pon. II was pnpd. by treating 
IH with EtONa. 



AS.:.:. 

A8.25. 

A8.26. 

A8.27. 

, .7-S3~.i ~-Et~;l-7.;nt :·::::-t.~-r!::-.:,·..'.=o-!,8-:uphthyric!in-;. c:.-,,. 
--c.i:l:>oxyhc acid. Ko·.·;:,_,-,_ G .. ~:; :.:cszuos, Zolt:in; i1 .::.:.~. 
J:.u(.•s; Kad:i.s, Istvan :c·.:r:o:,,, G}"O$~szcr cs Vcgres::::tc:, -~-... :
'"':.1'"k_ Gyara Rt.) Ge:-. O~t::l. 2,110,06~ (0. C O'iii). r ~-·;> 
E'• 1, Hunic. Appl. ll !-:::r lS'iO; 10 pp. Title romi-::. (!}. 

[I 

""--''"¥''!: 
~==.tiH 

:1 
o I 

ustf\!l as :i b:ictcricidc ''" ;;:•un-nt:i;. b:i.ctcri:i, was prep-!. ':n~ 
E~ \chloro-i'-met:1yi -! ,&-i:ap~:l!y:i·"!ine-3-carboxyl:itc :II). 
• .. i:s. I. "as r.,Ou>:cd 1 ;_~with (i::':O),i'O and 7-S hr wit~: .i.!;;:::. 
ar;. ?\:.OH to s:i•·e SO% r. 

3829g i-Alkyl-l,8-ni.;>hthyridio.e-3-carboxylic acid rl~ri,..a
tives. \Vada. Y::isuo; \V:itanabe, r-:anao (Koei Chcmic:a! Co., 
Ltd.) Ger. Offen. 2,1C3.~6 (Cl. C 07d), 07 Oct 1971, J•:ian. 
Appl. ~O Feb 1970; 14 pp. Title compds. (I). useful :..it~nst 

~?rCO/f ~ 
R·A..JlJI R1 A"')i~":CU:O.zE•lz Jt 

R I 

gram-neg. bacteria, were prepd. by cycliution of amir:c::?~~::yl 
enema!on:ites (II) pre;id. by condensing corresponding 5-all..-yl-
2-(alkylamino );>yridines with EtOCH:C(CO,Et)i (lll) in poly-

. phosphoric acid !IV). Thus, a miict. contg. 102 It lI (R - R~ -
Me} prepd. by he:iting 85 It 6-methyl-2-(methyla:nino)pyridine 

• (V) and 151 g lU nt 100-10° and SS g IV was heated 10 min at 
200-30°. After coolinr; the miltl. was made alk. with 203 
NaOH, utd. with Et20, and HO:\c was addt:d to give 4'.? g l 
(R - R' = Me). V was reco,;errd from the ether phz.se. s::;:i
larly prepd. were 8 other I, e.g. (Rand R' giver.}: Et, :-.:c; Pr, 
Me: Bu. Me; pcntyl, Me; Et, Et. · 

87933( 1-Ethy~-7- methyl- l,4-dibydro-1,8- naphthyridin-4-
one-3-carboxylic acid. Kovacs, Gabor; ].l.{eszaros, Zoltan; 
Bodn:ir, Janos; Xad:!s, Istv:in (Chinoin Gyogyszeres \"e;;yes:i:cti 
Termekek Gyara Rt.) Hun,. Te1jes 1161 (0. C Old). 24 Oct 
19i0, Ap, I. 11Mar19i0; 8 pp. The titlecompd. (l).w:is pre pd. 
b:r alkylation of Et 4-chloro-7-mcthyl-1,S..naphthyr1~sne-3-o.r
boxylatc (II) with EtiPO, and subsequent alk. h)•drolysts. niu~, 
a sol:l. of 2.5 g II in 10 ml EtiPO, was rclluxe.i l hr, 25 inl 103 
NaOH soln. added at 100•, the mixt. refluxed until homogeneous 
(6-7 hr), and acidified wh h HCI to pH 2 to ppt SO% I, m. ~'2S:S

0 

(DMF-.M:eOH). T. l-1ohac.s1 

64379w I-Ethyl- 7 - methyl- J,S..11aphthyridi.o - 4. one-3-car
boxylic acid. Chinoin Gyogyszer es Yer,yeszeti Tumekek Gyara 
Rt. (by Zoltan Mesr.aros, Gabor Kovacs, Peter Szentmiklosi, 
and Ireo Czibula). Huni. 153,292 (Cl. C Oid), Nov. 22, 1966, 
Appl. June 23, 1965; 3 pp. Et 4-hydroxy-7-nicthyl-1,8-
n;iphthyridine-3-carboxyl:ite (m. 2;2-a•. 116 g.) was heated 
with stirrini; in 273 i;. EtsPO, to 210• in about 1 hr., the mixt. 
was kept at 210-15• for 3()-40 min., allowed to cool with stirrio1t 
to 5<Hi()• and 300 g. 1'1tOH in 2000 ml. HsO added. The soJn. 
was heated with stirring and rdl.uxed for 2 hn., acidified with 
dil. HCI to pH 3-4 at room temp., the ppt. coJlected, washed, 
suspended in 10\lO ml. H,O, and treated with 203 NaOH 
(pH P), decolorized, and acidified again, to yield 100 g. title 
product, m. 225-6° (AcOH or HCO:-\Me,). T. Mohacsi 
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11146-lk 6-(N:tlidi.xamido)penicillanic. acid. Ugle>ic. ~n:i.; 
Seiwerth Rativoj (I'Iiv.:i Ph3.n11.3.Zeutiscbc U."ld Chcmt>ch.e 
F.abrik) •Ger. Offen. 1

0
940,511 (Cl. C 07d). 26 Mar 1970. 

YugosJ&via Ap:>l. OS Aug 1968; 6 pp. N:i.lidixic &cid (I} (0.0l 
mole) dis~rse<! in .:i 1 :3 Me.CCH!ioxane mixt. and 2.0 r:tl Er.N 
was tttatal 15 min witla O.Ol mole iso-BuO.~Cl i:i 10 ml dioxane 
in an i ... "C hllth. 0.01 mole 6-aminopeniclllanic acid and2 ml EtaN 

~mx 
)~~~~ (I) 

in '.?O ml H:O add<:d, =d the mi»t. stirred 1 hr and acidified with 
U! HCl to pH 3.5 to give 593 antit:licrobial title compd. (II). 
. • KHI'G 

66SS1u Bactericidal l-eL'lyl-7-[tl-(S-nitro-2-furyl)villyl)-1.4-di
hyd:o-4-<>xo-1,8-naphthyridille-J-carboxylic acid. Kovacs. Ga
bor; Meszaros, Zolt:m; Szentmi1-losi, Peter; Bodnar, Janos; 
Smionid~!.1:. \'i!ml)S (Chinoin Gyogyszer cs Vegyeszeti Tcnm:!i:ek 
Cyara Rt.) Ger. Offen. 1,933,463 (Cl. C <rld. A (ilk), 30 
Jut 1970, Hu~g. Appl. 15 Jul 195S; 17 pp. The bactericidal 
title com pd. (I, R - Et) '"as prep.I. by reaction of S-introfurfural 
(II) and III 2nd subSl!quent ethylation. Thus. reftuxing ll and 
ill in HOAc. Ac:O, and XaOAc for 4 hr gave 723 I (R - H), 

0 0 

o,~m~~· 
which was tr~ated \\"ith (EtO),PO to give 87.53 I (R - Et) 
(IV). IV was active against bacteria. KSI'G 
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ANALYSIS C.,f THE ABSTRACTS OF PATENTS 

15 Synthetic patents were analysed,ll of which proceed from the nitrile 

( A9.l., ~9.4. - A9.13.). 

Hydration is frequently carried out in pt·esence of metal oxide catalysts 

In A9.9. a copper catalyst leads to 99.9% yield. 

In patent A9.13. the reaction is car··ied out in absence of a catalyst 

only using water at 150-200°( and 5-~J bar pressure. 

The use of an ion exchanger is claimed in two patents: A9.4. describes 

hydration with DOWEX 1X4 in OH form, A9.6. describes the use of strongly 

basic ion exchanger, e.g. WOFATil SBW in OH form. 

In A9.3. nicotinamide is synthesized from 3-pyridylmethanol and amnonia, 

in A9.2. from pyridine-3-aldehyde, anmonia and oxygen. 

The process nicotinic acid and anmonia is not described. 

In A9.19. a catalyst is given, which allows transformation of a nitri l 

to the amide with lOOi selectivity in the case of acrylamide. 

r 
I 
I 
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A9.l. 

A9.2. 

A9.3. 

A9.4. 

A9.5. 
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A9 

NICOTINAMIDE 

Preparatioil 

100: J%0SS9b Ni=otialc acid derintlvH. Si.,;onovilch. Chaim 
(ABIC Ltd.) hraeli IL 56.965 (CL C070213/64), 31 Dec 198'.!. 
Appl 28 Mar 1979; 13 pp. The title compds.. I (R • cyano, CONH1, 

11• 

"'Cc: I 

COiR•; R• • alkyl; n2 ~ halo; R2 • Cl; R 11" C02R2. Rt,RJ • OH. Rt 
• NH1) were prepd. Thus. chlorination or II by POCb al 5• 
Collowed by ovem11ht reflurin1 cave the dichloro deriv. I CR • 
COiMe, RI - RI - Cl) which WU converted inlo the atitrile ronowed 
by hydrolf'is to 1ive the amide. 

94: 65'7Su Carboxylic acid amides. Asahi Chemical Industry 
Co.. L"d. Jpn. KokAi Tokkyo Koho 80 69,518 (Cl C07829/00J. 
26 May 1980, Appl 78/141,216, 17 Nov 1978: 3 pp. 
CarboxYlic acid amides were prepd. by reaction or eldehydet 
with Nlb or MeiNH in the presence or CH:ont:. gases and Pd or 
PL catalysts. Thus. a mixt. or pyridine-3-carboxaldeh)de 2, 2S'lo 
eq. NHJ 50, and 5'1fo Pd/C 2 g v.-as kept 2 h at 40• ..-ilh 
introduction of 10 L/h 0 to cive 57'1fo nicotinic at:d amide. 
PhCONH2, nicotinic acid dimelhylamide, and DMF were similarly 
prepd. K. Sempuku 

93: 113!18.Sa Carboxylic acid amides. Tamura, Watahiko; 
Fukuoka, Yohei; Nishikido, Joji; Yamamalsu, Sets1w; Suzuki, 
Yoshio (Asahi Chemical Industry Co., Ltd.) Jim. Kokai 
Tokkyo Koho 80 22,611 (Cl. C07CI02/00), 18 r'eb 1980, 
Appl. 78(94,135, 03 Au1 1978; 3 pp. The amides were prepd. 
by lrealing primary ales. with 0 and Nib (o primary and 
secondary amines) in the presence ur Pd or Pt catalyt;ts. Thus, 
treatinit aq. MeiNH in MeOH ,-,ilh 5-;. Pd-C and air 2 h at 40• 
gave 78'1e DMF with 92"1. convenion or MnNH. ·Similarly 
prepd. were nicotinamide (Crom 3-(hydroxymethyl)pyridina and 
NH,) and AcONMe2 (Crom MnNH 11nd EtOH). · 

90: 18G8Uo Nicotin11.mide. Suverkropp, Geertrude5; Hofman, 
Jnhannes H. A. ($ta1nicarbon B. V.) Neth. f\ppl. 77 O•i,r.12 
(Cl. COi021~/SO), 19 Dec 197B, Appl. 77/6,612, 16 .Jun 1977: 
8 pp. Nicoti.11mide (I) was prepd. with !14'lo 1flrctivi1y at 627. 
con\·ersion by t-.ydrolyzinc aq. 3-cyanopyridine on Dowex IX4 in 
the OH· form and extc. I with PhMe. 

089:.r~~S2u Ry~rolr•is. o~ nitrilu. Feldman, Julian; Smith, 
av1 • · (Nat1ona D11t1ller1 and Chemical Corp) US 

:,0!16,149 (Cl. 260-29S.5A; C07D213/57), 20 Jun 1!17S, Ap·1,1: 
~1.0_14, • o.s Nuv 1!>74; 7 pp. The catalytic hydroly:\i~ or 

~_i~ollnun1lril;r c>r flCN (R • Jubslituled or ur.sulntit11lf1l (:1 10 -•k1j• 1lken>:l, cycl111dkyl, lfJI. or alkaryl) lo th• corrc:Apondins 
::r~tk'j ~·{~!"Phrovedh by u11nc ree.ction product of RhCI, and a 

• Y " !OP osp ate .on a aohd support auch 111 C, AtiO,, 
Si02, mot. 11eve, or a h1and Cunctionaliud ~lymer Thus 
~;~!c~J?J'Cb, tr!l•ut trith!o~h~1phite, pyridine, •iiO, and 
HiC:CHCONHL 1208 an 2,2d5 p111 '~'l!al N prcuure ror 18 h g11v1 

• 2. enum1 • was 11m1l11rly prepd. 
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.1\9. 6. 

A9.7. 

A9.6. 

A9.9. 

A9. 10. 
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65: l!ll:iliSr !'rep:ir11tion of nicotinic •cid amide from 
J-cyanopridine. Zickrak, K:ii:imierz; Rat.ljcuk, Wlodximierz; 
T,eszcunowicz:, Edv.i~c!; Ttichert, Ar.irzcj; Musicrowicz, Jcrzy; 
Steiani~k. 1.ech l_bstykt C.h<!inii Przeinyrlowcj) Pol. 75,80!1 
(Cl. C07031/H), 31 Dtc 1975, Appl. 149,254, OG Jul 1971; 4 
pp. Nicotinamide (I} was obtained b) incomi>lete hydrolysis of 
3-cyanopyridine (II) by using stroni:ly basic anion exchangers as 
catalysts. Thus, a mixt. cor.tc. :1 24, H20 33.?, and McOH 42.8 
J was oassed at Sil• lhroui:h a column filled with Wofatit SBW 
U\ the OH· form; i9'1. I was crystd. from lhe eluate. 

85: 62!138a. Nicotinie •c;id amide fri>n1 3-cyanopyridine. 
T~.cz.:in'?WtC:Z. Edw:ird;_ 'l'e1chert, Andr7~j; Ra141jo.'\k, \Vlc.dximierz; 
Mus.c~ow1cz, Jerzy; Zieborak, l{111imierz; Misiewicz, Lcon:ird; 
Stefaniak, Lech; Dellen, Natalia (lnsLytul Chemii Przc"llysll)wej) 
Pol. 77,20? (Cl C07D), 31 Jul 1975, Appl 162.442, 09 May 
1973; 3 P~· ~n aq. 45-GO.,. soln. or 3-cyanopyridine was treated 
at 90-105 with NaOH (the rate of NaOll addn. was increased 
contia~!Jously), the mixL was heated at. ~os• for 30 min and the 
hydm!ysis p~oduct was purified and crystJ. to e;ive nii:c:tinamide 
(1) suitable 1or fodder. Then the product wa.' dissol~ed in H20. 
th~ soln. was passed through an anionite, and c:rystd. to give I 
suitable for pharmaceutical purposes. K. Butkiewicz 

SS: 2113b · Nicotinic acid 111nide and i50nieotinic ~ci~ 
amide. bhiolta, Ryoji: Kametalta, Noriu; Marumo. Kun1om1 
(Showa Denko K. K.) Ger. Orren. :?,53~,435 (Cl. C07Dl. 08 
Apr 1976, Jap:in. A111>l. 74 103,789, l~ .S1:p Hl74; 19 pp. 
Nicc.linnmide w:is m:inufd. with selcct1v1ty of. 97.9"1. an.d 
3-cyanopyridine (I) conversion of 98.6"1e by hydrat~ni: I over Fe 
oxide-Ni oxide catalysl, preixl. by tre1dns: 291 i: N1(N~1l.2.6HiO 
and 81 r: Fe(N01):i.9Hi0 with 219 r: (NHdiC01 and calcmmi: lhe 
ppt. lsonicotinamide was s:miliuly oht.'lined \ViLh o selectivity of 
97.29 •. 

84: 135.&iBs Nicolinomide from 3-cyanopyricline. Ok1mo, 
Takeshi; Tamaru, Allio; Umeno, Koichi (Mitsubishi Chemical 
Industries Co., Ltd.) J:ipail. Knkai "" 111,077 (Cl. C07D, 
BQl.J), 01 Sep 1975, Appl. 74 16,1151, 16 1-'eb l!J74; 6 pp. 
Nic:olinamide (I) was prep:!. by catnl)tic hydrolion of 3-eyanopyridine 
(JI) with a Cu catalyst, prepd. by decompn. of Cu hydride. Cu 
hydride was decompd. in tt>e presence uf on acid amide or 11 
compd. cont1. Cr, V, Si. 1-'c, Ru, Ti or 7.r. Thus, 3!18 1: Na 
hypoph'>sphile and :!8 1 HiSO. in H20 was tre:ited at w• with 
627 r: CuS0.·5H20 ond 5 g Cr(N01):r9H20 in H20, and 25"1• aq. 
AcOH ndded al so· to give • Cu catalyst. The catalyst (l r:> WllS 
he11ter.l with 0.5 c II in HiO at 95• for 0.5 hr lO 11ve !19.9</. I. 
Similarly, Cu c11talysts wrre prepd. from Cu hydride in lhe 
presence of Nn2SiOJ, NH.VO>. Ti(SQ,)·1. ncryl:1miil~ or RzNH2. 

I. Matsumoto 

l'l2fi01c Acid 11mii.1.,, and c0&taly~l for use in prep1uini: 
them. W11t.1n:ibe, Yosl1ihiro; Vom1th:tr11, T1tkcst.i; lnnk111na, 
Shun; Tokurn11ru, Tooru (Sumitomo C:hemicol Co., LtJ.) Ger. 
orr.,n. 2,·12!1,2C.!I (Cl. C07C, 1101.11. '.!.0 Mar l!fl~•. .l:ap:m. 
Appl. 7:1 G!l,r.~,r.. l!J .11111 l!Ji:I; :!ll pp. A .-a1.1lrt for hyilrolyzinic 
n!lrilc• t11 om ides wus pre, .;I. hy 111al~m1t. •I ·vi11yl11yridine wilh 
dl\·111ylhcnzcnt ur slyrrne oncl lrrnl in:c tin: pulymer with n Cu 
a.~lt, 1111ch as Cu<02CI0141M>. Acrylonilrile wu~ 711.8"1• hydrolyzed 
by the catoly'l in [J hr nl 1110• wilh 09.1 ~ sf'lectivily for 
1icrylnrnide. AcNlh. ll1NCOCCll1l•CONll:. NC!Cll1J.CONl-l1, 
llzNtlt, C.H1(CONU1h··o, o·NCCc~l.CONHi, flOCMe2CONH2, 
lhN(CH:hCONH2, HCONH1, H2NCOCONll1, and nicotinaniide 
were similarly prepd. 
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281 IOy Pyridinccarboxamidcs Cro111 cyanopyridincs. 
Watabiki, Yukio; Sui;imolo, Nobutak.a; Miyoshi, Masamitsu; 
Uehnro, Yoshihiro; Sakoi, Koji (Yuki Gosei Kogyo Co., LtJ.) 
Japlln. Kukoi 74,127,976 (Cl. 16 &131), 07 Dec 1974, Appl. 73 
43,G24, 19 Apr 1973; 3 :>P· Cyanopyri.lines were hydrated to 
pyridinecarboxamidn with a Cr ozide catalyst cont,:. Ni, Cu, Zn, 
Co, Fe, Sn, and (or) Ce ozid~ Thus, 250 c (NH1hCri01 was 
mixed wii.h llO r: bllsic Cu carbona~ and healed al 250• for 2 hr. 
The catalyst (0.5 i;) was heated with 50 r 3-cyanopyridine in 200 
ml H20 at 96• for 8 hr to cive 99.87~ nicolinamide ~nd tt.13'l. 
nicutinic acid. 2- And 4-cyanopyridines were similarly hydrated 
to pyridinecarbctxamides in hi;;:h yidds. I. Matsumoto 

l'10G94q Amides. Asano:Stiiro; Yoshi111ura, l\:iyotaka; 
Hashimoto, Masao (Mitsui Toatsu Chemicols, Inc.) Ger. Offen. 
2,427,204 (Cl C 07cd), 19 Dec 1974, Japan. Appl. 73 62,510, 
OS Jun 1973; 18 pp. Fi\·e amides were prepd. in high connrsion 
Crom RCN (R .. CHi:CH, CHi:CMe, Ph, Et, or 3-pyridyl) by 
treatment will-. HJO in the presence of long active Cu catalyst.s 
cont.:. Na, Ca, Zn, or Fe niuatcs as promoten. Thus, aq. 
CH2:CHCN wns freed Crom 0 and then heated with Raney Cu 
and 20 pp10 NaNOi al 120• t.o give CHi:CHCONH2 and ~o.sir. 
by-products al 68~ conveuion rate. 

'• 

147810q Nicotinamide. Sui;ihara, J\kira; K:ikci, Minoru; 
Miuuno, Shinya (Fujisawa Ph:mnaceutic:d Co., Ltd.) Japan. 
73 03,025 (Cl. C 07d), 01 Fcl> l9i3, Appl. iO 127,208, 29 Dec 
19i0; 2 pp. Nicotina11111lc was prcpd. in 35.5-G:?.7% yield by 
trcatin~ :J-pyridinec:irboniuile wilh n.o at 1>-29 k" /cm' :mrl 
150-200• in the al>~nc:e llr a cat:.ly~t. S~ Morita 

812060 Nicotioamide. Wendler, Norman L.: Taub, D:i.vicl; 
Kuo, Chan Hwa (Merck and Co., Inc.) U.S. J,tS0,700 (Cl. 
200-295.5; C 07'), Ii Jun 1969, Appl. 03 Jun 1966; 4 pp. 
The 1itle compd. wns prl'pd. Crum l-acy1·3·cyano-1·oxohcxa· 
hydropyridinc by (1) a Riller reaction to give a tr.rl·butyl amide, 
(:.') redn. lo :t. 4·0H cnmpd., (.7) :1cylalion, (4) aromali1.alion with 
loss or the 1· and 4-subslitoc:nt~. :111cl (.~)hydrolysis. Thus, to a 
soln. or 13.2 g. 1·acctyl·3-cyano-4·oxohexahydropyridine in 350 
ml. AcOH was added 37 ml. coned. H1S01 at 20•; iso-C.H1 was 
bubbled in to give N-tal·hutyl·l·"cclyl-4·oltohexahydronicotin· 
amide: (I), m. ua-R•. I (2.2 g.) in 40 ml. H10 was reduced with 
0.5 g. Na UH, in :?O ml. JI:() contg. 2 drops 2.5N NaOH to &ivc 
lraru • N • lert • IJutyl • l·acelyl-4 • hydroltyhexahydronicotinamide 
(II), 111. 167-s•. Jl (1 g.) milted •vith 2.!i ml. Ac:O and 5 ml. 
CsH.N gave lrans·N·lrrl·butyl· I·acelyl..f·aectoxyhcuhydro
nicolinamide (III), 111. lliiH;•. J\ mixt. or 0.8 JC. JU, 0.8 g. 
30'1., l'd/C, 111111 !jl) 1111. D1·cali11 was relluxcd to 1:ivc N-tul· 
lmlyl11icoti111A111ick, 111. X-">··fi•, which, 011 hyc1roly,;i~, !;ave nico· 
ti11:1.111ide. Al~o prcµd. wcr.· l·acctyl·3·cya110-4 ,.,.,;.,r,. I ,2,5,G· 
lctrahydropyrirlinc, m. 1 i7-fl 0

, cis·N·letl·butyl- I·acetyl-l·acct· 
oxyhexahydroniclllinami,lc, 1n. 184-7•, p.nd l·acctylhunhydro· 
nicoti11111nidc, 111. J.11-2". Carl O•uch 
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8119ld 1-Acetylhydron.icotinamides. Wendler, Norm:m L.; 
T:iub, D:ivid; Kuo, Ch:iu llwa (Meck and Co., Inc.) U.S. 
3,441,568 ;Cl. 26(}-294.9; C Oicf), 29 Apr 1969, Appl. 03 Jun 
1966; 5 p 1. Nic:otin:imide (I) is prepd. rrom 3-cyano...(-amino-
1,2,S,G-tet~ahydropyridine (II). Thus, ISO ml. Ac.0 is added 
to 32.0 g .. :I in 300 ml. C.HaN at 30• to give l-acetyl-4-amin~
cyano-1,2,5,6-telr::ihydropyridine (III), m. 177-8•. Ill (l.fJ 
g.), 10 ml. C1H1N, 11nd 5 ml. Ac.0 is heated 16 hrs. :it 100• under 
N to i:ive l-acetyl-4-acet:imido-3-c:yano-1,2,5,6-tetrahydropyri
dine, m. 163-5•. The 4-propion:imido analog \¥as prepd. from 

(""'< ..-co:m, 

'-) (1) 

!'..-at 
l..J (U) 

N 
ii 

Ill ::ind (EtCO)tO. Ill (5.1 g.) is ad,lo:d portionwise to 30 1111. 
coned. H:SO, :it 10-15° ov1:r 30 min. Arter 2 hrs. the mixt. is 
:i"ded drop,•ise to 250 ml. H.O :it o-s• a11d worked up to give 
l-ac1:tyl-4-o:otohex:ihyd,onicotinamide (IV), m. 155-7". 4-
Amino-3-cyano-l ,2,5,6·tetrahydropyridine is similarly converted 
into 4-oxohcllllhydronicotinamide. IV (2.0 g.) in 35 rr.r. MeOH 
is hydrogen:ited in 20 ml. McOH over WO mJC. Pt01 to give cis
l-acdyl-4-hy.Jroxyhenhydronicotinamide {V), m. 135-40 and 
lS0-5°. Vis ··cetylatcd to give cis-4-acctoxy-1-acetylhex:ih:vdro
nicotinamide (VI), m. 154-8°. I\" (1 g.) in· 10 ml. H,::i is re
duced with 350 mJC. NalHI, in 7 ml. H10 contc. 1drop2~ NaOH 
to give trans·l-acctyl-4-hydroxyhcxahydronicotin:imide (VII), 
m. 190-:Z". VII i' acetylated to give the di-Ac deriv. (VITI), 
m. 2CJ.\-5°. VI (160 mg.) and 100 mg. 303 Pd/C is heated 
under 1 :itm. N 2 hrs. at 235-40°, durinit which cryst. I (m. 
124-6•) sublimes from the mixt. VIII (250 mg.) :ind 200 mg. 
30% Pd/C is refluxed in 7 ml. Dccalin 18 I: -. to give I. Vlll 
(456 mg.) in 8 ml. lcrt-BuOH uncler N is treated with 2.00 ml. 
l.09N lcrt-BuOK in ttrl-BuOH. After 18 hrs. :it 25" the soln. 
is worked up to give l-aectyl-1,2,5,6-tctr:ihydronicotin:imide 
(IX), m. 153-5", which with Pd/C gives I. VI (600 mx.) and 
4511mg.303 Pd/Cat WO" 2 hrs. uncter N give l-acctyl-l,4,5,6-
tctrahydronicotinamide, Ill. 201-3". v;u (fiOO rng.) and 400 
mg. 303 Pd/C is kept 2 hrs. :it ?00" under N in :i sublim:ition 
opp. 'fhe pot residue is cxtd. with Me2CO to give l-acc:tyl-l ,2-
dihy•lronicolin:imidc, m. liS-80", dehydrog;~n:it1:d to I. IV 
(1.UO g.) in 30 ml. 10% NH1 in EtOH i:1 kept in a scalc:d vessel 
6 hrs. :it &>" to give cis-4-hydroxyhn:ihydro11icoti11amide. All 
"r the :iho\·e re:ictions c:in nl~ be performed starting from other 
lower acylates c,f II. Dian:i D. Ro:;en 
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NICOTINAMIDE 

Miscellaneous 

1JJOS6w Carbonyl and sulfonyl chlorides. Keil, Guenther 
(l>arbwerke Hoechst A.-C.) Ger. Offen. 2,2{0,883 (C.. C 
Oird}. 18 Feb 1974, Appl. P 22 40 88.'3.9, 19 Aug 1972; i5 pp. 
Ten carbonyl and sulfonyl chlorides, e.g. Bi.Cl, 4- ~vl'.eC.H.
S01CI, cyclohcxanecarbonyl chloride, adipoyl chl:>r;•~c. or nico
tinoyl chloride, were manufd. by reaction of the N-mcthyl
pyrrolidinone (I) or AcNMe1 adduct of th~ appropriate adds with 
COCls in MeCN. Some of the chlorides were converted in situ 
into amides or esters. Thus, GO parts COCli was pass"d into 
Gl p:uts Bi.OH, 4!1.5 parl:I I, and 2110 parts by vol. MeCN will•in 
-30 min at - IS to -10° and th" temp. raised within '.! hr t · 
~20° to !d"e S.5% Di.Cl. 

4978Sq Nicotinic acid. Suvoro\I', B. \' .; "t al. (ln~titutc of 
Chemical Sciem:c~. Academy o~ Science~. Kazakh S.S.R. and 
Karai;anda Metallurgical Plant) U.S.S.R. 2JS,764 (Cl. C O:"d), 
24 Jan 1969, Appl. 04 Nov 1900; From Otkrytiya, Jwbrcl., 
Pro111. Olmnlsy, T1111Gmye Znalii 1969, 46(G). 27. The title 
comp<!. is prepd. by oxidative ammonolysis of 3-picoline in the 
prcs;?nce of ll V oxide cat:i:y:st mudilicd with Sn oxides, nr pro
moted with W oxides followed by hydrolysis of the nicotinami<le 
and nicotinonitrile. MGCL 

16037p Separating an acid from an amide via an au;;~-"X· 
chani:e resin mechanism. 1:inkclstein, Ehud (Merck and Co., 
Inc.) U.S. 3,~78,060 (Cl. 2fi0/:?!l5.5..\; C 07d), 13 Jul 1972. 
Appl. GO,G57, 03 Au!( 1!170; 3 pp. TI1e use or co,- in place of 
OH- on ~lron; ::111io11 t"XCh:mi:c resins seps. acidic sub~t::incu 
froin others equally well and without hydrolysis of compd~. i1ud1 
as 11iaci11:unide. D. E. Jl:clllclon, Jr. 

87: ISS23Gu Catalyst (or the manurncturc or 11cid 11ruides. 
Nakamura, S!unji; !nokumo, Shun; Tanal:a, Shin; Hirose, 
Kenichi; Deiuchi, Takashi (Su1n1tomo Chemical Co., Ltd.) 
Ccr. Ofh:n. 2,702,014 (Cl. C07CI03/1:13), 21 Jul 1977, Japan. 
Ap1:t 7G/5,28!1, 19 Jan J97G; 31 Pl'· A vanadoto i• treated with 
a cupric .alt, Cu and a cupric ulL, Cu and a cuprous 111lt, or 11 
cupric 1:1lt ond 11 tuorou• s:ilt to prep. catalyst for the hydr11tion 
or nitriles to n~niri .. 1, e.g., or acrylonitril~ (I) (107-13 ·I) lo 
acry1anridr. (II) (7!1-06-1). 'rh111, CuCJ, 2.25, Na orlhl'vonAdnle 
1.5, and Cu 2.25 mm•JI. were mixed witl1 20 ml, water, mixed 
witlo 1.2 i: I. ""ti he:ited 11t so• for I h tn i:ive flr,7. cunver~ion to 
II. Tlw ~cleclivity wu 100'7.. 
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NICOTINAMIDE 

Use 

101: ll6583a Vitamln-containiac campooition Cor hair rcgcna 
cralion aad hair care. Ar:oaton, Laulo IIunc. Tcljca nu 31,SS6 
(CL A61K7/06), 28 May 1964, Appl 81/2,985, IS Oct 1981; 10 pp. 
A hair prtpn. contai111 an aq. uL oC wheat cerm or bran aml the 
u ll vitamir.a. Thus, 11ilamin A [11103-57-412,000,000, uitomin 
C (67-57-0) 10,000, and uiramin Dz (50-14-6 12,000 IU, uitamin 
C [50-Sl-7; 2900, 11iramin Du (68-19-9 0.25, 11ilamin B1 

f 8059-24-3) 225, leiltosterone propionotr [57-85-?] 25, uitomin B1 
59-43-S] 37.5, uitam:n B1 J83-SS-5)SO, ana uito:min E (1.CO&-:S-.] 

50 mr, 125 nf uitomin K (12001-79-5), '150 me n1cotinamide 
(98-92-0) and 5000 mi choline iodide (17773-li;.-3] ir. 200 mL 
water wu added to 1 L •heat bran cxL, to cive a hair ~repn active 
in controllinc dandruff and prevenlinc baldnes1. 

101: !17664j A.nlidepreuaats containing L-tryptophaa and a 
moaoamine oxidue inhibitor. Coppen, A.lee JamH Urit. UK P11t. 
Appl. cu 2,129,2!19 (Cl. A6tK4S/OG), 16 Mor 1984, Appl. 
82/31.97:>. O!l Nov 1982; 3 pp. AntidepresHnls contain L-tryplophan 

173-22-3) al lower d.:ises who:n combined with a monoamine o:ndau 
!1001-GG-S'. inhibitor, t.i: .• phenclzine (51-71-8) or tronytcypromine 

[155-09-9). The ontidepreuant action or ~he compn. is creater tha.'\ 
either compd. alone in their usual dosaces. The compns. may also 
contain /o/ic ocid (59-30-3), ascorbic acid [SG-81-7). pyrido:r:inc 
(G!>-23-6), rhic:mine (:i:J-43-8), rib,,flauin (83-88-5), nicocinic acid 
(59-67-61 or nicolinaniidw (98-9?4>). 

96: 3SO!l4l Prep11rntion or pyridine. Organic Chemicals Co 
Inc. J;in. Kokai 1·okkyo Koho JP 81 86,IGI (Cl. C07D213/127j' 
13 Jul 1981, Appl. 79/163,942, 17 Dec 1979; -I pp. Pyridin~ 
was prep<!. fro'!' rrrid1i;iecar~o:111midn or cyanopyri<li~es. F..r .• 
trutmc 61 J nicot1nam1de with 3.1-1 fC Cu(OAc)J.H20 m H

2
0 at 

310" in an autoclave cave 37.4 g pyridine. 

!ll: G2730i; Syn,hcsis or a i;lucosa tolerance factor. Silio, 
fcrnando (Cons11:ja Superior de lnvestir1cione1 Cirnlilic:u) 
Span. 472,034 (Cl. AGllC), 16 1-'eb 1979, Appl. 2G Jul 1978; 8 
1>p. A synthetic: i:lucoso tolerance factor was prepd. by 
c:omplcxin' nic:otinnmirle with Cot• and treatin( the resulting 2:1 
complex "1th reduced i;lulothione. •n1c product had hypoglycemic: 
ectivily or 4 x 10·• M m vitro. 
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90: 29008c Polymer of formnldchyde :ind cllrbohydral.-~. 
Rlasz<"Zllk, Joseph W. Ger. Offen. 2,707,069 (Cl. C07D4!!7/0·1), 
24 Aug 1978, Appl. 18 Feb 1977; 18 pp. Addn. lo Ger. Offen. 
l,5G8,121. l.iq., resinous or cr)-i;L reac'lion r·oduct.~ of ribolluvin, 
ni7olinamide, \'iU!min B1, ribose and HC.OH, and optionally 
c.inlg. {>Yridoxine, citric acid, adenine or melal salls are prcpd. 
b~· mixmg the st.uling materials, &uspending the millL io H20, 
nr.d !><'lying. it by healing lo ~350• and/or exposing it lo UV 
E~ht optionally in the presence of a peroxide catalyst. These 
11roduccd are useful in cnmpns. for prevention and lreahicnl uf 
abnorrnal cell rnctab., including neoplnsia. For examp'~. a millL 
of ribonavin 300, ribose 25, thiamine 75, sdenine JO. pyridoxine 
10, Co glyi:in:ite, I< carbonate 25, Mg perchlorate JO, Ca lac!Alc 
25, K permnngnnale 5, ferrous sulfat.c 25, manganese dioxide 5. 
ascorbic acid 50, c=tric acid 25, 95% paraformnldehyde 600 nnd 
nicotinamide 50 g was miud into 2000 mL wium Hi() 11nd then 
adding an 0 donor substance. The exothermic reaction bubbled 
and de\·elopcd a Lemp. of -so• and gnve a pasty orange prncuct. 
The rea.:tinn mixt. was polymd. under UV li:;ht for 3 dnyi<, held 
nt -20° to promote st.roni:cr hooding, and then hcnled until il 
reached 150• •. The crysL P•>l>•mn. product was dis~olvcd in hot 
H~O. treated with R7.101 for I h, cooled, healed lo 100° fer I h, 
and then heated lo 350• lo give a heal-1itable, HiO-sol. crysL 
polymer product. The product formed dark cherry-red aq. sulns. 

89:. 489i5s . Phnrm11ceuticals containini: minerals nnd vi= 
l:rnuns. L1esche Pharmaceutical Corp. Japan. Kokai 78 
38,630 CCI. A61K31/315), 08 Apr 1978, US Appl. 724,311, 17 
Sep 197fi; 5 pp. Mmcral and \'itamin c:om1>lex c:ompns. conlain, 
e.g., MgSO, 14.~7. zfnc gluconatf' [HGS-02-4) (as bai;cj 23.15, 
MnCl2 1;16, T?yrido:z:rnc [GS-23-GJ 7.23, nic:otinamide (98-92-0] 
14.47, pita'!1m A ( 11103-57-4] 0.87, r:itamin E [1'06-18-4) 
9.69. vitamin C (S0-81-7) 28.93, nnd biotin [SS-85-5] 0.033. 

900~6r Stable, aqueou~. multivilamia preparations. Mack
aw;i, Hidcyuki; Ei::awa, 5hohci (Shionogi and Co., Ltd.) U.S. 
3,626,065 (Cl. ·l:M/25:i; A Glk), 07 Dec Hl71, J:ipan. Appl. 25 
May 1957; 4 pp. St:ihlc aq. multivit:unin prepns. are obtainecl 
by for11111latin;: 2 liqs., one conlg. vitamin A palmitate, ni:icin
amide, :111tl ascorbic acid, the other conti;. thi:imi11e. The liqs. 
cnnr::iir1 the usual ~t:ihili>.in;: :1ml O:ivnring ai;cnt~ and arc fdk1I 
inro ""I'· cha:ubcr:; of a p:irtitionccl container. The two liqs. :\re 
:1cl111i\t'll ju~l prior to usr. Robert F. Doa1:<· 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

Only 1 patent for synthesis is given which comes from a Hungarian 

group. In the first step 4-hydroxyazobenzene is tosylated to protect 

the hydroxy function. There are obviously 2 mistakes in the abstract: 

tosylation with toluenesulfonic acid at pH 8.5-9 will probably not 

succeed and butylmalonicacidchloride has to be reacted with compound 

I II and not I I. 

r 
I 
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AlO 
OXYPHENBUTAZONE 

Preparation 

97: 38934y 1-Pheayl-2-(4-hydroxyphenyl)-3,5-1iioxo-4-n-= 
butylpyrazolidine. Urogdi, Laszlo; Kiafaludy, Lajo!'; Gyuran, 
Janos; Patthy, Mrs. Andras; Trischler, Ferenc; Illes, Sandor 
(Richter, Gedeon, Vegyeazeti Gyar Rt.) Hun(. Te!jea HU 
21,369 (CL C07D231/34), 28 Nov 1981, Appl 78/Rl695, 29 
Dec 1978; 13 pp. The title compd. (I) was prepd. from 

o~-o-~ 
•• o I 

4-{to1yloxy)U1>benune 01) by reda. with Na-§3/ AcOH, Zn/NaOH, 
Zn/NHcOH, or Zn/HCl, treatment with BuCH(COClh or 
BuCH(COzHh. and alk. deprotection. Thus, a mixt. of p-HO= 
CAHcN:NPb and p-Mec.H.SOJH in Me£0 was gti~d at pH 
8.5-9 and dild. with H20 to give 96-9'i'o IL The latter in MezCO 
was added lo aq. Na2S and stirred 30 min with AcOH lo give 
99.53 4-(tosyloxy)hydrazobenzene (Ill). A mixt. of BuCH(COClh, 
II, and pyridine in THF gtirred 2 h at room temp. gave E.S% 
product, which was atirred with NaOH in MeOH 3 h at room 
temp. to give 853 I. T. Mohaai 

OXYPHENBUTAZONE 
Salts 

86: 9;;9nn Antiinrlammalory compounds. Laberratorios 
Miquel S. A. Span. 423,379 (Cl. A61K), 16 May 1976, 19 Feb 
1974; 12 pp. Twenty-two salts or 4-butyl-2-(r-hydroxyphenyl= 

o~-Q-OM 
•• 0 

)-1-phenyl-3p-pyrCJzolidinedione (I) [12~-20-4] were lrepd. 
by the reaction of I with the 11pprof.riate basic comp e.e. 
1-benzyl-3-(3-dimethylaminopropoxy -IH-indn~le, NJ./-di~ 
ethyl11minoeth1nol, and pyrrolidine. These derivs. 1howerl • 
realer ar.tiinflammatory activity and lower ,astric toxicity than 

.! 
v 

I 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

The standard process is claimed in patents Al0.2., Al0.5., Al0.8., 

Al0.9., Al0.11., Al0.14. and All.16 .. 

Reduction is carried out chemically or catalytically, in most cases 

a one pot reaction is carried out, in All .2. and All .16. a yield 

of 90% is given. 

In the following patents p-nitrosophenol is used with the reduction 

in one case (All.14.) carried out electrolytically, in other cases 

the method of reduction not being indicated: All.l., All.4., All.6., 

All.14. - All.16 .. In most cases one pot reaction is carried out, 

the yield in All.16. being 88%. 

All.10. and All.12. start from p-aminophenol. 

!n the patents All.17. - All.20. purification methods are described. 

r 
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All 
PARACETAMOL 
Preparation 

101: 1303Stq N-Aeetyl-l>"AJllinophenoL &nzaria,Jacques P.aphnl 
Fr. Demande FR 2,533,559 (Cl. C07C103/38), 30 Mar 1984, Appl. 
SYlG,227, 27 Sep 1962; 8 pp. 4-Nitrcsophenol unduwent 
111nultaneous redn. and N-acetylaW>n to yield 4-AcNH~H.OH. 
Thus. H was introduced into a mixt. or 4-0NC&iLOH Pd/C 
Mr£H0Ac, HOAc, and AC20 to cive_ 4_-AcNH~~OH. ' ' 

101: tl05U;, N-Acetyl-p-sminophenol. Monsanto Co. .Jpn. 
Kokai Tokk.yo Koho JP 59 98,048 [H 98,048) (CL C07Cl03/3S), 
06 Jun 1984, US Appl. 439,244, 04 Nov 1952; 7 pp. 4-HOc.H.NHAc: 
(I) was prepd. by 1imultaneous redn. and acetylallon of .t-HO~.N02 
(II). Thus, a mixt. of 220 g II, 80 g MeiCHOH, 140 c H:zO, and 0.1 
wt. 'l:t (based on II) 3"!. Pd/C was a ... tocJa.red at H SSS kPa and 110• 
for 8. min, ISO ( Ac:.0 was added in 59 min (at the rate of H 
consumption), and the mi:rt. ~:as kept at H SSS kPa and 110• for 
another S3 :nin to give 90,.. I. 

101: 6Sl~Y llydro:ryJatioo of phenol and aniline deriv•tiYH by 
hydrogen peroxide in a superacidic medium. Morellet. Guy; 
Jacquny, Jean Claude: Jouannelaud, Marie Paule (Produils 
Chimiqo.:es Ugine Kuhlmann) Eur. PaL Appl. EP !>7,564 (Cl. 
COiC69/lS7), 04 Jan 1984, FR Appl 82/10,6-U. 18 Jun 1982; 25 
pp. Phenol and aniline derivs. were treated with H:.02 in superacid:o 
•l betwun -so· and o• lo yield hydroxylated isomers conlg. 
si:nificant amll. of lhe meta isomers. Thus, PhOAc and H::02 were 
introduced into a HF-SbFs mixt. at -40•, and tha mixt. was worked 
up arter 30 min lo give hydroxylated product conls- 3-HOC,H,OAc: 
Sl, <-HQC,H,OAc <3, and 2-HOC,H,OAc 6"•· 

100: 191S99t Purification of N-acelyl-p-arninopbeool. Horyna. 
Jaroelav; Sadlo, Lubes Czech. CS 203.S92 (Cl. C07Cd5/26), _ 15 
Nov 1983, ApJ.>I. 79/6.680, 03 Oct 1979; 2 pp. The cru~e 1nuL 
from redn. or p-0Nc.H.OH and su~u.ent acetylation or p-H:NCJ-1,0H 
was uut~d or treated with oxidants, 1uch as aq. H:iOi and Ac02H, 
and stirred with C which removed Fe o:i:idn and oxidn. by-products. 
From the dec:olorized filtrate 8HS"• crysL p-AcHNc.H.OH wu 
1epd. alter evapn. and cooling. L. J. Urbanek 

9:): 122018b N-Acetyl-p-amioophenol. Vit.n, Marin; Dobrescu, 
Dumitru; Bibian, Stefa.a Cilianu; Cilianu, Stefan (lntreprinderea de 
Coloranti •Colorom') Rom. RO 75.SH (CL C07C91/44), 30 Aug 
1981, Appl. 97,483, 11 May 1919; 2 pp. .S-Arninophenol 
hydrochloride w11 treat.d with NHs and Ac:.O to yield 4-Ac:NHc.H.OH. 
Thus, 4--0iNC.H,OH wu reduced, HCI wu added to give 4-HiNC.0 

H,OH.HCI, and the product wu treated with Nib and ACJO at 
s-20• t.o give 4-acet.amidoohenol. 

97: 23-159y Paracetamol: Domide, Aneta; Harln, Lucian; 
Prejmereanu, Ion; An&hel, DumilN (IntreprindarH de Mr.dic:ammi. 
1i Coloranti •Sintorum") Rom. RO 74,08' (Cl. C07C103/10), 
08 Dec 1980, Appl. 92,381, 08 Dec 1977; 3 pp. 4-Nitrosophenol 
was converted to puacetamol by Na:aS redn. to 4-H2NC.tlcOH 
and 1ubsequent N-acetylation. ' 
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!!\;: :!li4':1~rn N-Acctyl-p-nminu1>hcnol. H,•,.,-::.• .. l;1rn<lav; 
Sad'·•. Luuu$ Czt-ch. CS 1,7.IOU (Cl. CUiC!ll(Hl. :10 Apr 
J!.J~:!- AppL 78/4.877. 21 Jul 1~78; 5 pp. p-AcNHCcH.OH (I) 
w:ts prt'pd. by f.,edini: Kimullaneou~ly an ftQ. l-'c$04 snln. and 
NH.-JH al 60-EQ• intu 1111 nq. sus~nsiun of p-Z:NG.;11.0H (II) 
(Z = 0 or m-HO,.<;C..11.N) and tr.,11tini: the mixL with Ar:O. I 
was ~alted out "·ith NaCl or crys~d- from 3 coned. soln. 
Alternatively, II was adtlcd portionwise wilh stirring :al 504i0" 
into an 11q. suspension contg. powd. 1-·., and HCI. lhe mixt. was 
tr .. ;1tt'd with Ac20 and worked up as ftbove. L. J. Urbanek 

95: Gl7S7k Stepwise rf'duction of p-aitropheaol Huber 
John .. Jr. (Penick Corp.) U.S. 4,26C,525 <C1 564-223: 
C07CIO:l/32). 28 Apr l!HH. Appl. 53,888, 02 ~.ii 1979; 6 pp'. 
The rcdn. of a portion of 4-02N~H.OH (f) by!: to 4-H2N~40H 
(Ill :a~ pH < 7.0 wL~ followed by the addn. of AClO to acylate II 
itnd i:1ve HOAc by-product.. lhe remainde~ of the I was reduced 
at 11H < 7.0. and the newly formed 11 ""as N-acylated to give 
4-Ac-NHCsH,QH at pH < 7.0. I was reduced by H over 
Pc!/char~oal. the mi11. was cool~d. AQQ was ldded. the redn. 
was cnntinul'd until H upt<tke nup;>rd. and Ac.0 WftS aoded with 
heating lo 95" lo gi"e 4-AcNHCsH.OH. 

!la: Uli~:ik Uorulc reduction of nitro11henols. Ruopp. 
Donald C.; Thorn, Mark /\_ (J>en•rk Corp.) U.S. 4,2G4,5Zr. (Cl. 
564-:.123; C07Cl03/32). 28 Apr l!J81, Appl. 5·1.~IUI. 02 .Jul 197!1; 
5 pp. Hulonitrohe111;encs were converted lo ummuphenul hy 111~. 
hydrolysi'I to nitru11l11:nol nn<l hydrugenation of the Iott.er. tn 
m.-di.t cnntr,. horntc inn. •tron~ acid,., nnd mrtal catalysts. 1.e., 
Pd. Thu~. -1-01 NC.,H.CI v..a~ hydrolyzed by NaOlf, the 4-Q,N= 
r,,.11.011 ul1tninl'd w11• mixed with u,so •. l·hBO:i, n1:tl 1'11. 11 W:IS 

introd11rerl, nnd the prr•ln.-t .,..,s 11n·lyl:1IC'd to i:i\'e -l·A• NllC'..;11,0H, 
u!>c:ful n• ftn rsnali;esic and nnlipyn·tic (no dnta). 

tr;: IU20:l!Jq l'rt·p:irntion of p1trncctamol. llopt', l'clt>r; 
l.rmrll'y, H••hcrl N.; Cray. ,John; l(nii;ht, D;1vid Hulliwell 
(l\nrl.1k l.1'1.) Brit. 1.41i!J.ll!l9 (Cl. COiC103/38), JO Mor 1977, 
1\ppi. ::i,i:,0,:1:11. :;o O.·t 1!173; 2 pp. Par.1rrl:u11ol Ill w;is pr<~pd. 
(~f)',;.) hy tr .. alin1: an ;1q. snln. nf p-nminophcru~I .11Jf;il(' ond 
~nilin•: '"lfarc wirh NH 1 lo pH [1, r~mo11in1: the l'hNll1 J,y rli•ln., 
anrl ;iulylnlin1: the /l -aminophcnol with Ac~-0 at 20°, the pll 
l1~ini: mainl.1i1ll'rl al 5 with Nlh The product comprised 95% I 
onrl l.4'fo l'hNll.\c. 

84: lfi-1:\l!lk p-Acetamidophr.nol. Kulda, Oralunnir; Fuk;r. 
Jo•cf; Ott .• Jan; Mis.1r, Zdenek Czech. 15!l.5fi'i (Cl. CoiC:). 1r, 
Au,_ 1!17r,, Appl. 9010/72. 28 Dre l!li2; 2 pJl. 1> HOCr.H1N01 
w:i' rril111·('rl with Fe in llCI 1111<.I p llOC.ll 1NH, !11 ;i,·r,t~·htrcl 
undn 1·1<111litim1< whirh 1ninimi1.1:d <nnla111im1tiun nf fl I IOC:<l I 1NI IAr: 
{ 11 J "11 h 11.\ prrl{h1<·ls. Tims, the mi~I. nml)!. f "'·'~ nrut r;1li1.1:cl 
wirh :\";1-C:O:i ancl a portion uf thl' I (:10 ·1111'1.l 8(<'1\"lalccl with 
1\LU at ;,', 60°. lhc: in,,ul. cnntnminant~ anrl Fe slurli;<' wr.1 c 
lr~p1wrl hy :!(live C. a11cl th" mixt. fillrrcd :it 8f, !10°. The 
(iltr~•·· w;.- lrcall•rl wilh !hr n,.rt·«:iry ~ml. nr Ar·/) In romplf'lr• 
thr a .. ·1d.01i11n a11c1 fl w." "1lt1:<.I nlll \\i.11 N.1r.I. I. .. I llrha111·k 

8·1: Jli~'J2v N-Acctyl-11-nminnphcnol. Schulman. Hymon L.; 
RMon. Frank A.; Wr•inlwri:. Al1tn E. (Mallinckrodt, lnr) U.S . 
. l,!.lli.r.'.l.i rCI. '.llio-;,1;?.A; 1'07('), IH Nov 1!17~. Appl. :tl,O~O. ".19 
\pr l'.f,'f), ·I pp. Pure I' 1\1'.Nl!C.,ll,Oll (I) WR~ prt·pd. from 
I' lt.·NC,.11,0H (II) hy di'~•>lvin~ it in lf(),\r:, lrtnlin1: it with C, 
fil1r-ri111: it; lhc filtr11le w.1~ lrrml.t•ci wilh 1\c,O IA> form N.F. l(r11de 
I whidi w11'1 ~"pd. The motlwr li11uor wn~ recycled eflcr I 'cpn. 
for ll•t: .. ~ A 5nlvenl fnr I rcMllll('lll nr 11. 
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H6Z50j p-Acetamidophenol. Kulda, Drahomir; Fuk1, 
Josef; Ott, Jan; MiS3r, Zdenek; Liska, Karel Czech. H9,Z93 
(Cl. C 07c), 15 Jun 1973, Appl. 3979-69, 05 Jun 1959; 2 pp. 
PhOH was coupled with diazotized PhNHr in di!. NaOH, the 
mixt. acidified, and the pptd. J>-HOC1H.N:NPh hydrogenolyzcd 
in MeOH over Pd/Cat <60• and 1.5-3 kg/cm1 H. Unreacted 
PhNH1 was steam distd. and the residual J>-HOC.H,NHr treated 
with Ac10 io AcOH at lS-30• to yield 95-83 J>-HOC,H,NHAc. 

L. J. Urbanek 

65995d Electrolytic reduction of nitrosophenols to amino
phcnols. Greener, George Pallister; Porter, Alan Sidney 
(Albright and Wilson Lt1l.} Ger. Offn. Z,256,003 (Cl. C 07c), 
07 Jun 1973, Brit. Appl. 53,16~71, ll Nov 1971; 33 pp. p
Nitrosophenol (I) and 4-nitroso-rn-cresol (prepd. from the phenol 
and XaN01) were reduced dectrochem to the corresponding 
aminopltenol; l-nitroso-2-naphthol wa.; similarly reduced. 
Addn. of Ac10 in the redn. of I gave AcNHC.H,OH-p. 

Z7009w p-Acetamidophenol. Bialik, Jozef; Jedrzejewski, 
Andnej (Farmaceutyczn:i Spclc!rielnia Pracy "Calcn:i.") Pol. 
54,012 (Cl. C Did), 31 Oct l!l6i, Appl. 20 Apr 1965; 2 P?· The 
title compd. (1) is prcpd. accordinJ to the method described hy 
redn. of p-nitrosophenol (llj with satd. aq. suln. of Xa.:S at ~ ~ 
8.8-10.2. Thus, 50 kit. II, cont!{. -153 H,O, was :i.clc!ed port1on
wise :i.t a temp. below 45° to 751. aq. soln. Na,S (sp. ;tr. l.19 at 
20°). the mi."Ct. was stirred at thi:1 temp. for l hr., :i.nd then at 
50° for another 1 hr. .\q. soln. (60 I.) of tech. pure (XH,),SO,. 
(sp. gr. 1.~00 at ::!u"i was added to the warm rnixt., the mixt. 
was heate<l at 50° for l hr., ancl cooled to 15°. Pptd. tech. pure 
p-aminophenol {III) w;u sepd. by filtr:i.tion :rnd washed with ice
watu. III was acety:atr<l with Ac::O (0.3 k~. per l kg. wet III 
in 0.2 ~g. H,Ol. For this purpo;e III wa·. add1<tl to H,O. th.
mixt. stirrc1l •. -\c:O adc!cd, a:irl the mi,.;t. stirred for 3 hrs. and 
cooled to 15° to crystal<ize. The crude! W:lS recry;td. from H,O. 
Pure I (0..1\l k6.) wa; obtained from 1 k::. wet II in SIJ3 y•dd. 

Karol Butkie•vic~ 

9?8i'oll N-Acetyl·p-:lr:ii.aopheaol. Bernard F. Du,.,:d :in•l 
Godfrey \\,'ilbert (ro ::\epcra Chemical C.: . Inc.). U.S. J.H l .-
587 (Cl. 260-56:!), Sept. l:!. l!)t\7, .\pp!. ::\larch to, l!Jl•:! •.• .,.J 
Oct. 1.5, 1904; 2 pp. The title cornpd. (I) was obt:.iine<J in,,,_ 
c·~llent yield of hi;th purity by the direct acylation of p-H,:-.:C.i !,. 
OH formed by the c:i.talytic redn. of certain nitrophe:iols in "" 

Ac,O reaction solvent. Thus, 3SIJ lb. s>01~C,H,OH (Ill in :.!'J;" !b. 
Ac:O '"':i.s hydrotenated in a X purhed autocl:i.ve ov<:r 110 !t· .:;'"·;, 
Pd-C c:it:i.lyst under 40-&J p3il('. :i.t 8'>-90•. After If) hrs. rc:icuo:i 
time, unre:i.cted H was \"ented and the vejsc( ag:i.in pur~cd wit~ 
r\. &o complete the acyl:i.tion, 56 lb. Ac10 w:i.s ncld.,I. t!lc
mixt. heated r:i.pidly to S(}-90°, making di.le allowance (or r:1e '"•
othermic reaction which takes place. After-:! hrs .. tl:c ::iu:. 
was c:<>oled to -50°, tri:ated with 35 ;:al. dernincr.tlizc·d d,O. 
t!"te mass heatccl :li;iin to ,....91)>, and 100 g. ~nH::iO, 3c!~•-<I t'> 
~;~vent coloration of the prod .. ct. · The mixt. was th~n nlrcri:-~ 
at "/5-S0° to n;move the c:i.t:il)"St and the filtrate cool~J to 1>-·•. 
to yield (during 4 hrsJ 903 I. · t:sing 1>-0~C,H ,OH in ;il:icc "" 

II i:;ave SS% I. With P10, as hydroxenation cat;.lyst conip:ir;ible 
ruults were ob1ained. I is widely used as an an:.ll(esic and anti· 
pyretic in various therapeutic comprrs. 
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PARACETAMOL 
Purification 

89: 23947r Purification or phenols. Boecker. Ernst; l\.lanne~. 
Karl; Trescher, Viktor (Baver A.-G.) Ger. Offen. 2,6.U,31S 
(Cl. C07C37 /22), 06 Apr 1978, Appl. 01 Oct 1976; 15 pp. 
Tech. phenols ore purified by treatment with Al powder. Thus 
300 g 4-AcNHC.HaOH in 1600 mL HzO was trrO\ted with 4 g 
low-FeC, 5 mL HOAc, ond 2 g Al powde.- under N under reflux 
for 45 min. to give 270 g pure white 4-AcNHC1HaOH. 2-HOC1= 
H,C02Na, 4-HOC1H,C02K, and p-(HO)!CcH• were simil3rly 
purified. 

9491g Purification or p-:iminopho!!nol. HnmHt. Ronald; 
Ruopp, Donald C.; Brown, Bernard D.?au (Cf'C lnt~rnat<.0 nal 
Inc.) U.S. 3,876,703 (Cl. 260-575; COie). 08 Apr 1975. Appl. 
367,263, 05 Jun 1973; 4 pp. p-Aminophenol. prepcl. by 
eler.trolytic or cal.Jllytic redn. of PhN02 in aq. H:SO,, was 
obtained as a pure producL by &dding r.1ore PhNOz to •.he 
reaction mixL (if the reaction had _gone to completion), adjusting 
the pH to - 5-6.5, and sepg. the PhN02 ph11se and the purified 
p-aminophenol phase. The produ.:t :ifter acetylation with Ac·,O 
gave the N-acetyl deriv. which met all National Formula<)' 
specifications. 

8236St Purification of N-acetyl-p-aminopheool. Kosak, John 
· R. {du Pont de Nemours, E. I., and Co.) U.S. 3,781,354 

(Cl. 260-562B; C 07c), 25 Dec 1973, Appl. 88,179, 09 !S'ov 1910; 
2 pp. Crude light-pink-colored t>-AcNHC.H,OH (I}, prcpd. 
by acr.tylation of ~H:!\c.JI,OH, was refluxed with aq. FeCI, 
soln. for 1.5 hr and then treated \'l'ith activated C to gi..-e writ~ 
cryst.1. 

78380z Purification of N-acetyl-p-aminophenol. Daron, 
Frank A. (Mallinckrodt Chemical Works) U.S. 3,748,358 (Cl. 
260-56'.?P; C 07<), 24 Jul 1973, Appl. 46,!WO, lCi Jun 19i0; 1 pp. 
P-AcNHC,H,OH (I) wn!I purified to N .. F. speC'ifi,·ation!I by treat
ing the crude product of acetylation of p-H1XC1H,OH (conlg. 
807., I) in aq. soln. with charcoal, which h::i<I b<:.:n prcvinu~ly 
washed with an acidic soln., and crystg. I. The Fe coutc:nt of 
I was reduced by including a chelating agent {e.y,., citric acid, 
gluconic acid) in the cry~tn. soh-ent or in the acicl soln. used for 
wa~hing the charco:il. 
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PARACETAMOL 

i·:i see 11 aneous 

101: 6 . .;s;)rt ACE"l-.miuoi1hen untt.ltli!'i. a.nli~en5. nnd nntib•,Jie~
i\h.>::~a. Pyare (Syv.• Co.) Fur. l'nt. Appl. El' 95.22~ (Cl. 
cu~Ciu'.1/:s.i. ~o :-.:ov 1~;;1, L;s Ap;,L 3G-i.s:io, 02 Apr 1952; ~s p;>. 

"0-0-NHCO!C">loCOrH 
II 

Anti~:-a CAn be prr;.}(L to prutein antigens or ~nzym~s coajuga~d to 
a1rbonyl dniV>. of acetaminophen fl). These anti•era can be used ns 
'""r.•n:..i in i;cn•itive, highly •p<?cific immunoasuys for monitoring I 
ln·e!• in biol fluids. Thus, ac!ipaminophen (II) [S9519-10-8} wn 
pr<pd., conjugau-d U> g!:.u:ose-<i-ph.o•phate dehydrogena.se [9{1i)l-l{)-S}, 
and anti•ers were prepd. in sheP.p. By mean• of the antihodies thus 
ob:..tined, I nl very low concns. in human &erum could be det<l., with 
""'Y little cr""i-re11ctivity with J-mel.<\bolite• or with other drnp. 

IO•): 1150•)!.b Tublel• by 11 r:io.lifie•I •wo:t-l(rirnul1ttion' !ech11i,,-•· 
P.o;;•r><><l, Al:tn George (S:~rwin A.-G.) Eur. l'nt. A::>pl. EP 
100,IG~ (Cl. A6tl\!l/!G), 03 feh l!lil·I, GB Ap;:il. S2/l!l;IHi, 06 .Jul 
1952: 51 P'.>. A mr..Jifir<l wet 1:rnnul1tlion rnethn1l (slurry 1:rnnulatcJr) 
i• de>uibe-J for prep!(. ;:ood quklity tnblet.1 with high i.!o.•R~e~ of 
r.cti•·'.?' in~r~di~nt And minimttl cxcipient.l. One or more cfrug3 and 
cxcipi•nt• n'" moi>ter.ed with n predetd. amt. of non•olve'1t 
~'11nc;l•tir.~ fluid lo form 11 c;niform, moi3t, coherent, nonpasly mn'" 
.,.hich i> subdivide<! into individuAl i;ranule• nnd cl:ied. The dri~d 
granul" aro compre.,«<l into tablet.<. The amt. ofJrar.ulatinl( fluid 
cc.•mpri;_, ?:!!0% by wt of the predetcl. amt. of flui ao n• to form a 
ho:!!ugeneou• slurry "h!:e the p~rcenta~e hy "°l. of solid~ in the 
$l•;"y i; (tn!nl solir.l• (br.th c!i»olved nnd undiHol~ed) X 100/tntal 
~:urry (:1u:Ch + tntal solid;)! = 25% .... -t./wt. The rcmainini: par~ of 
th~ ~·'\'":it.:ulfttr- .~wlid !uit.l~rial i:i. rn<>i.HenC"cl by Wt'l ~ronu1atlc,n with 
t:~e si·...!:r) S'l ;n t~ furm l~~ dt~;r!!d f':\'.'ly rn1u:t. Tablet-!> were" prej"ld. 
frn:T1 (!r1~ttl f1Uttntity in r;;i,t. in milliK:-1un:. nru.1 nmt. in slurry in 
~::~!:-:\~ cl·•en): lJt.-rr.t!:hionirio! (!l'J-~,J-S) 2;">0. 125; p(;rr.c,•tomol 
(ICl-:li>-2! ;,r~). -; /·~·;• [~~·)3-3~-~J 30, 30; •tenric ncid lO, -; ~fa 
r,t~rrh ~:_,·c~il.1t~ ;.0. -; :1nrl :;iJO mL thO n' ~rnnubtLng flmd . 

93: 22273.t 1\Ccf!lerntor~ of clru;c nh.•orplion in thtr intc;;tine .. 
Sawoi l'hnrmoceuti~al Co., Ltd. ,Jpn. Ko:.11i Tokky<> Koho ,Ji' 
~i.115,80'.I [fiZ,l-1~,8u9) (Cl. MlI~;Jl/60), 09 :::iep l!l32, Appl. 
&I/'.\l,713, 0-1 ~.lnr Hii•; !i Vi' The phwol deriv3. I (R 1 ~ 11 or 

ecyl; 1•2 ., H or C02HJ ore eccolernlora of drug nh•orption in th~ 
inte•tin-.. Th11•, n sup;:ic.•itury wnt preptl. hy combining omricillin 
Nn J.r,, 4-lit:i:nr:r:mic!o.rnlic>·lic r.cirl [S'.\n&-13-·I} 1.?., nnd Wite\w>l 
H-Ja !J.:l i;. Ni:i•t•en I were •ynthe.1ized nnd their tffrct~ ''" < ru;: 
A~norption c!erncirur.rntf'<I in rlo;ic1. 
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96: j .tGl.tp Spray d~i..-1\-N-acdyl-p-nrninophenol coinposi~ 
tion5. Salpeb.r, Anil ~!. (~!allinckrodt, Inc.) Eur. Pat. ,\pp!. 
EP 40,472 (CL A6!K!J/14), 25 Nov l!lSl, US Appl. 152.052. 
20 JI.lay 1950; 17 pp. A si:ray-dried N-ccetyl-p-arr:inoph<!r.ol 

A:NH-0-' ~ C+i 
- I 

{I) [103-!J(}-2] co::npn. i; prepd. Ly formi:>~ a slurry of fintly 
c!ivic!ed I and search [900.>-25-SJ und spray-<lrying tho: s!urry 
such th&t the ~pray-driecl particle> hnve a moistur" conten~ 
bttween 0.3 and l.S'ro by wt.; the starch being t:elati:tiied pr:or 
to or during sprayinl(. The s;irny-d::~ri comµn;., which n:11y 
contain othi:r activ~ ingredient., have gnw cvmpr~s,ibi:ity and 
f.ow propertie3 facilitating the formation of tHbl.ets, capsule;. or 
other cos~ge forms. Thus, preKelatinizecl starch 1.5 parts wa3 
mi:ted with an equul quuntity of I encl char;:ed to ~ hi:,:h shear 
mixer contg. 1()0 part• H:O. I had n particl~ size such that oil of 
it pas3ed through a W•J mesh screen nnd 75'7'o thrC'u;:h n n;; 
mesh screen. Adc.lnl. I 93.5 p:irt~ wa3 nddtd an:! mi'i"~ 
co:ttinutd until a sra0tJth 5lurry w.i' ohtain~d which wa3 spr:iy~cl 
u~ing cvuntercurr~nt condition~. Thi3 sp~ay-dried pro<h1Lt \~,;t"i 
formula~~cl i!lto tablets. 

90: 1231 ly Faracelamol i:ranubtc. Rupp, Holanc!; fiu~:iel'<. 
Manfred; Ernst, .J0achir.i; \'ostee:-.. llemharcl (fbyc-r A.··G.) 
Cc:r. Offen. 2,71:1,l'l7 (Cl. C07CIUJ/:l8), 05 Oct 19i8, ,,,_.,.:. 
25 C.tar I97i; 8 '•P· l're;erv:itive-freo: pnrc~e:c.rrrn! \[)) 

[ 103-99-2] granules (av. particle si:e Sl}-2f'0µ) comprise 0.5-:;c;, 
pol:;(r:inylpyrrolidon~) (i'\'I') [9003-:l'.l-S] nncl > 0.3% H:O. 
nnd are p•epd. by ~;iray-dryi:1g :in aq. su~p<:nsion of <10-CiO';'., I 
cont::. 0.5-37. PVP. The spra;·-dryin:: process wa~ co:id•Jcterl i:l 
nn inert ga~ :itm. by a direct !low proc~s• with an inld tern;>. d 
15(}-:100° and outlet temp. of 8(}-150°. For c~ample, a su;pen;iM 
of 500 kg p•Jwcl. I :ind 10 kg P\' P in 490 k:: HzO wa> 5;>r:iy-dri"1 
with in!~t :incl outlet temps. of 280 and l10°. The i;r~nnlat~ had 
130 µm diam. spherical particles nm! containecl 0.1 % HzO. 

&I: 3532:\u Paracetamol tahii.t!I. Sterwin A.-G. 1-'r. Deman de 
2,2·l7.2E6 (Cl. A61K). 09 May 1975. Brit. Af.pL .:O,t23/7l, 2·1 
Jan !913; 17 pp. Pcracelnmol (I) [103-90-2. ac. anal;:e5ic, was 

prepd. for tableltir.g hy crystn. with 11 polymer [GAF S630 
(v_inylpym:~lid?ne-vinyl ucetate copolymerl(ll) [Z5036-8!>-!l]). 
without gnnd1:ig or the addn. or adhesivell. Thu,, 3500 cml or 
an aq. solri. contg. 2 Ki: I o.t 100° was added to 60 g II in 200 
cm3 water, underwent crystn. followed by filtration. The filtrate 
1000, Solkonoc 20, :incl Mg stearate 2.5 g were combined nnd 
th.en tabletted. 

52fl%~ Anti-mi;;rnin" com;io::iti-:in. Wild, l!~nr>· Gr.r . 
Offen. 2,0S'l,'117 (Cl. A Glk, C lf;,I), O'.l ]1111 l'.J"1 I, llrit. /\pp. P~• 
[)(-~ l()f,'.J. Thr titk c<>111pn. cnll'.·i .• t•:cl of I :70-100 l- 1p-c-lilr•r<•· 
!wrtlh ydryl )··I· ( f•·t~rl ·11111 yli .r111yf )piptP> inc ( B .. rti ,.,,..) ~ 1111 
P· A1· 1': ti C, 11,0l I ( 1'.ir~c.-t:i:r1r,\ ). 
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Z l 900h. L-Hydro:ryproEntt :i.n<i its meclicin:il combin.iti•1ns i.:1 
the treatment of r!:i.eum:itic diseases. Denis. J. C.; R:unbam!. 
J. {Tcc;:i:in S. A). Fr. M-t,727 {Cl. A 6lirJ; Oo Feb Hl67. 
Appl. 0-l ~ov l!:!o5: '.! pp. Hyclro~yproline {I) irt :i;s.x:n. with 
gluco~1.mine--HCI (U) or ;-.n :intirheu:n;,tic (:icctylsalicylic ac:Od. 
accty!-p-:i:ninophenot (IU). or 3,5-tlihydro.w-t.:!-diphenyt~ 
butylp;-mwt:<line (IV)) nn he ~1,-.:d succes.•fully in diff.,cent 
rhenr::t:itic affections. :'..:"'.lr:"!:d te;;L; s!:o .. v that I and esp. I =l::\£ 
II ti)!{eth~r potenti.:ite th~ e:~fe:cts of :tntirht:urn:ttiCS :.nd pru!ong 
their e~t!t:ts and pe:r:n:t the n~e of l1n .. ·~r and !~~s to\~C d1"J~··:-;. 
Thus. pill; ·.vo:-"~ prep<!. c<mt;:. the fo:lowir:'{: rI 0.~0•>. I 0.ll::!~ ;•.; 
III 0.-:1lt1, I 0.0lll !:·: IV 0.lll<), ll O.!Ot.11), I OJllll ;; .• for u;e i:i 
::icutt:: artic~1~1r r":e:.Jm:i:!sr:-1. r!'leur.?:ttoil! pt,ly.:lrt~1riti:;. arth:-~1~io:;. 
p~ri:ir~hri~r->. :'lrnl pht~~i::.;. Ja~1d: n. Scntt 

218~.;j r.ledication basi"•J on a cornLi..~ation 0f N-acr:tJ·1-µ
.-.m~"":.DtJht?not .1nd an e~:y~ic product. Riviere, Jt·an Fr. 
r.H,S25 (C!. ,\ Glk). ~o ;.r:i. Hhi. A;:ip!. n ~<::> I'}.-j.'i; ;, ;.ip. 
?-.It.,ts. l•f v:l.r~:l~:::: ::uats. of p-.\c~:!C,I-LOH {l) :iat! ~\ en~:,·;:;:.,: 
)Jrepns. in a StutJ.'"Jle pharm:::i.ceut:c:it racr!in:7t h:ive. by- ,.,r.:d 0r 
rc-c~:tl :i.d;r.inistr1tion, an.l'..<{t:.;.ic, antipyrettc. ~nt:·i:"l~:irnrn:it•1r-y, 
~nd J.r?t!c-d-!tn1c actluns su;;:r:ur ~o th~ i:v1t\ric!u3t corn;.•un.c:~ts. 
Cttr:ct for nral u~t: \.•O:tS ::t cnrnpn. cuncg. :}()'.) r.;5. I. l~.)0 u~.:~s 
C El P amyLlx, 5001) units Hummd chy:notrypsin, an cl rnuc0-
polys:iccharicb.s~ (100 tnr~id1ty rcc!n. units chc·nd:-0..;ut::i.t:i~ ~.1.nd 
500 Lu. hyaluronid:ise) in a base contg. :.1lc 0.1n. levi!ite 0.0!3, 
and bctos~. q.s.p. 0.1) g. Other forrmJations plus p!t:i:rn:icnl. 
cbta, indur!ir:'.'( 9 c:i;e histories, :ire r:i·.ren. D. E. ;-.."cttletori, Tr. 

196Sj J..ntipyr~tic and 1t!'!a!ge!>ic co~npositioo wi_th ~.f-act:ty: .. -p
amir:ophenol. ]Cdn Hivie«·. Fr. MJ852 .(Cl..'\.. !ilk), F~b . .Cl. 
lHGG, AppI. Sept..;, 19fi.+~ '; p~. An _::in~1pyrct1c ;incl ~na1y,1:-..1c 
c; 1mpd. i~ prt"p1..~. uo;;;in; . .:V-~cetyl-f,-;un1nopht"nol ~-;, act1V"c CP~r~
"1oJllnr!, as.;nc<l. with a barbitur~t..- (phenob:srb1t;il), an a'.\t1-
hic;t;ttT1int: (prumt'thazin~), a~H1 a d1ffu .... in:i ar.t:nt. A sturty o! 1 ~<;, 
to;..icity, a:~c! ilhdrmacol. acti .. :ity is ~l..;n perf0rrr.cd. ., 

Juan Castaner Gar~a·'" 

SS659t Granu:z.:iog materials for tabletini:. J .. :.wn.:ncr L•>"T 
and Wilii;un 0. Wurtz. U.S. J,30~,217 (Cl. 2•~4-111), l\l:.rch I, 
1967, Appl. Feb. 9, l!lf,.;; 4 pp. A 1:ranulation procc-Ss is de
scribed ti1at gh·es tab:et~ of low friability from uniform!~· sized 
i:ranules. A mixt. of :ih::siol. activ~ materi:il with physi0!. 
inacli·.-c tiu:rnH>plastic rn~terial is h1:aterl to soften the th<:rrno· 
pla:;tic material and cau5e it to a:.:1:lomcratc and the mi:.t. i• 
CV)l~<I to form uniform s;ranules. Thu~. asc11rbic acid S2, corn
starch 10, and poly{oxyethylene)-polyprorylene copoly1ner II) S 
parts W•~re !Jlt:nded, heatt:O to so• for 5 ITlin., COOied to JOOr.l 

temp., and compressed into tab:ets. The tablets wHc not 
fri3hlc· and h2d hi1:h harrlne~s and ~oln. rates. Similarly, talikts 
were prl'pd. fro:n thiamine, ribc.flavine, N-~ct:lyf.p.arninr1phc1101 
pyric.loxinc, and niacinamirle with i:lycer~·I tristc:irat" i:i~:.·:1tl ,,f 
CMJ15t~rch, :rnrl poly(oxydhylrne) !:Tyco! inslcat.! of I. C()!':O-: 
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Arlt\LYSIS OF THE ABSTRACTS OF PATErlTS 

In patents A12.1. and Al2.4. only the formation of the chlorohydrate 

from the base is described. 

The same inventor describes in patents A12.2. and A12.3. the direct 

ester formation of p-nitrobenzoic acid with diethylaminoethanol with 

subsequent reduction and formation of chlorohydrate with a yield 

of 90% given in A12.3 .. 
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A 12 

PROCAirlC: .HCL 

Preparation 

102: I 1!1707a Jlydrochloride!I. Sz:uvu. Niklos; Horvath. E""; 
C5"h, Laszlo; Balint, Janos; F:ibian, Ferenc; Kun, Lajos (Biogal 
Gyo:yszergyar) Eur. Pat. Appl. EP 125,SU (Cl. C07C29/00), 21 
Nov 19S4, HU A~pl. 53/1,497, 02 May 19S3; 16 pp. HCI salts of 
compds. contg. protoni:aLle N atoms are formffi by incubating the 
compd. with a 5ulfonyl chloride, QSO,CI, where Q i~ OH, C,... alkyl, 
aryl., or c .... alkyl-substituted aryl, in en al.::. medium.. The method 
is ""P· suited for prepg. pharmaceutical sa!L•. Thus, oxytetracycline-Ca 
silicate complex was $tirrrd with MeOH [67-56-1} ond anhyd. 
CaCI::. followed by gradual addn. of chU.rosul[Jnic acid [7790-94-5} 
in MeOH. Acr:vated C was added, l!'ie mixt. was filtered, coned. HCI 
..-as added to pH 0.4, and crystals of oxytdracycline-llCl [:?05$-46-0} 
wert: obtained by coolint. 

"4so6Jq Esterification of a benzoic acid with a tert·amino 
alcohol. Levy, Joseph; \Valker, \Villiam (Universal Oil Prod
ucts Co.) U.S. 3,660,411 (Cl. 260-293.81; COU},02 May 1972, 
Appl. 45,514, 15 Jun 1970; 2 pp. p-0,KC.t!,CO:H was es· 
terified with diiethylanlinoethanol by refiu~ag in xylene with 
HCO,H catalyst to r;ive diethylaminoethyl ~itrobenzoate (I). 
I was hydrogenated with Pd/C catalyst aad the product w:i.s 
l!c:idified with HC! to give procaine hydrochloride. 

Sl38,; Catalytic reduction of ester of a nitrobenzoic acid and 
tertiary-amino alcohol ~o the corresponding amine. Levy, 
Joseph; Walker, William (Uninrsal Oil Products Co.) U.S. 
J,728,376 (CL 261)/47'.!; C 07,), 17 JI.pr l!l73, Appl. 46,5l3, 15 
Jun l!>iO; 4 pp. Procaine.l!Cl (I) was prepd. by ~sterifying ~ 
0::-:C.H,CO,H (II) with Et,~CI r,CH,QH, reducini:- the e:o;lcr by 
grnduat!y aclc!ing it in ....,7 hr to a stirred suspension of Pd/C i:i. 
xylene under 30 psi H at f')..90°, nnd acidifying the product with 
HCI. The over:i.ll yield < I based on II \>"as -903. 
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3S4SSc PuriEc:itio:t of diethylamilluethyl ester- o! p·:t..'llino
ben:::oic acid. Shitov, G. G.; '-tyzni'kov:i.M. A.; Klimov. V. A. 
(i':o"okuznets:.: Che:u:c:a!-Pt.:irr.Jaccutic:il Pl:int) U.S.S.R. 292.-
9153 (Cl. C 07c). 15 Jan 1971, Appl. 10 Jun 1963; Fro:tt Olkrytiya, 
I:obrd .• Proni. Obrar!sy. Ttr.'OrnyeZndi 1971, 43(5). !17-8. The 
title ester •ras purified by its con"er-sion into the hr<!mo:hloride 
dcriv .• followed by sepr:. of the product :is :i. base. The reaction 
ma~s was pretreated with. alkali at 50-5° and the resulting mixt. 
w:is dild. with water. 

PROCAINE.HCL 

Miscellaneous 

93: 316.£5, Liquid crystab. Cuchita. Dorina M. {Central c!~ 
Cercetnri Biologice) Rom. RO 77,,251 {CL C09K3/34), 30 Au: 19.'H. 
F.O Appl. 68.423. 15 Nov 1916; 2 pp. Addn. to Rom. 6'.>.6'.'il.. 
Liq. crystals are obtained Crom pure phosph;otidts from plant p.lrt.• 
or from plant aq. nts. by mixing the uts. with an aq. soln. e>C 
proca.:ne chlorhydrate oC 1-1000 r;/L concn. at room trmp. To 
.enh·ace :he chem. stability of the liq. crystals. some anhyd. iclycerol 
or glycerol + suer~• 1oln. in water are Added during the prepn. 
proceS!. A chan:e in the proportion of lecithin. procair:•. a:id 
i:lycerol lencs to a chirn::• in the d. of liq. crystals in a "ol. unit. 
Jncreued concn. of procaine causio5 nn increase i:t the d. and siu .vf 
the formed liq. crystals. Liq. cryst.ils obtained by this procedure ar~ 
stable at room t~mp. for -6 mo. L Orlowsu 

• 95: 3nl7b Liquid crystals used io an opticRl display 
c!evice. C:ichita, Dorina M:trio:ira Rom. 69,63!1 (Cl. C01K3/3-l). 
15 Jan IOSO. Appl. 85,423, 15 Nov 1976; 2 p;:>. Liq. cry~ta!s ore 
prepd. from phospholipid- or lipoprotein-cont:. aq. plant. exts. 
by treatment with procaine-BC! and eventually cholesteroL 
Thus, rose or peony tis3ues (10 g) were mixed with procaine-HCl 
(1 g/L) foUowed by filtration ond centrifuging. Liq. crystal> 
were obsd. microscopically in the supernatant.. For colored 
tissues, the color of the crystals chnng.id with the pH. · 

100: '7onr Compo1ition with " rhi:ioi:eolc action. Cochit ... 
Dorin1; Micu, Mircu; Henegnriu, Oct.avinn; Baloiu. Joan; Ficll. 
Jnr;rid (Admininratia I'ercurilor ti Stra.zilor) Rom. ltO 79,825 (Cl. 
AOIN5/00). 30 Aui: l!IS2, Appl. 9S,727, 21 Sep 1979; 6 pp. 
I'rocnin;:-UCI [~1-0.>-S) enhances the rootinr;~timul;,tinic activity 
of NAA [86-S7-J). Thus, a po,.der contg. 1000 rpm NAA and 100 
ppm pr.xainr-HCI increased roolinr: or carn1tion cuttin&• hy 17., •• 
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A~iALYSIS o::- THE ABSTRACTS OF PATErns 

Most of the patents claim processes which are similar to the standard 

process. 

Al3.3. and Al3.9. start from sodium naphtholate, epichlorohydrine 

and isopropylamine in Al3.3. wrongly indicated as ethylamine ). 

Patents Al3.2. and Al3.6. procees from the inte1mediate l-(l-naphthyl

oxy)-2,3-epoxypropane which reacts with i~opropylamine carbonate 

and isopropyaminmagnesiumbromide er isopropylamine lithium respectively 

Al3. l., Al2.4. and Al3.10. are interesting alternatives which differ 

significantly from the standard process. 

Pat2nts Al3.5. and Al3.7. seem to be rather complicated. 

In Al3.8. dihydropr·opranolol is claimed and described, according 

to the abstract. Dehydrogenation to propranolol is probably described 

in the patent itself. 



mu rn . .;1ss101 

ABSTRACTS OF PATENTS 

r 



A 13. 1 . 

Al3.2. 

Al3.3. 

Al3.4. 

Al3.5. 

-1-

A13 

PROPRANOLOL 
Preparation 

!15: 15027.:?r AX:cnoolamines. Kyowa Hukl<o Ko;:yo Co .• Ltd. 
J~ ~- Knlcai Tok:.Oyo Koho Sl Gl,9-15 (Cl. C07C!l3fll6). 30 May 
I!lSl. Appl 79/138.6S4, 2!l Oct 1979; 6 pp. ROCH2CH(OH)::: 
CH:.o."IHCH~te-i I (R = 1-n:iphthyl, ·l-indolyl) werft prepd. hy 
reaction of Jl.te-..CHN:CHZR1 II (Rt = alkyl; Z = 0, NH) with 
ROCH:Rz {III; R2 = oxiranyl) followed by hydrolysis cf the 
resulting ROCH:..:.H(OHJCHl.L~(CHO)CHMe2 (IV). Thu:•, 0.26 g 
SnCl. in CHClJ w;u 11.clde-d to a mi:i:t. of 2.3 g II (Rt = Et, Z = 0) 
and 3.56 g III (R = ·Hndolyl) in CHCb at <15a, the mixL 
refluxed S h, 3 N NaOH added. and the mixL stirred at room 
temp. to tn•e 2.4 g IV (R = 4-in<!olyl) (V). Ref1u:ting I g V in 
LS N NaOH 1.5 h gave 0.7 g I (El = 4-indolyl). K.. Sempuku 

95: S'.>723n Pindolol anu proprnnolol. Kunishige. Tsutornu 
Jpn. Kokai Tokkyo .Koho S! 22,5H (Cl C07C9.l/10), 2·\ M:ir 
1931, Appl. 79/105,353, IS Aug 1979; :l pp. Pmdolol (I) 11.nd 

()-cc"''"' '"I c"r~~°'"'"' 
.. <J 

pro;iranolol were p:e;>d. l:;y trentir.g e;io:Ude, II (R =- imfol-4-yl, 
1-naphthyl) with Me1CHNHM (M = M~Br, Li). Thu,, 2.4 g Mg 
was converted to EtMgBr in THF, trea~d with 6 g Me1CHNHi 
at 30° for 0.5 h, and evapd. The residue wa.s stirred with 15 g II 
(R "' indol-l-yl) in THr at 10-33° for 3 h and po1md into aq. 
NH,Cl to give 14 g I. I. Mat.sur:iot.o 

9~: IS.U5p l-(!'iaphthoxy)-:l-isopropylamino-2-propanol. 
M1rtei-~tihai, G.; Moldovan, Augu;tin V.; Popa. llie I. 
(Centr:ila lndustdala de Medic:imente, Cosmetice, Coloranti si 
Laced) Ger. Offen. 3,005.5fi2 (Cl. C07C93/0ii), 23 Aug 1930, 
Rom. Appl. 95,711, 23 Feb 1919; 6 pp. Propanolol (182 g) or 
improved purity was obtained by convertin\( 144 g 1-naphthol to 
its Na salt. addin"' 13.~ g epich!urohydrm (I) stepwise with 
removal or unreacted I by azeotropic distn. with H:O, adding 33i 
g MeCH:r-;H1 a1 a 70'/, aq. soln .• and extg. the propranolol into 
Ph Me. 

170~S9b Phenolic ethers. l;i:;tituto Lu.;o-Farmaco, S.a r.1. 
Span. 3~3.313 (CL C 01c), 16 S~p 1!!74, Appl. 393,313, 13 Dec 
19il; 6 pp. The reaction of n-naphthol with '.!,3-epoxypropyl(i::1 
sopropyl)a:nins or with 2,3-epoxypropyi(propyl)acinit gavit 
1-oopropylami.no- a:id l-pmpylamino-3-(l-n;iphthoxy)-2-propanol, 
resp. J. Castaner-Gi\:gaUO 

97 JS2x 1-I~opropylamine>-3·( 1-naph tboxy}-2-p:opanol. Kudo, 
Shir.o; Tam:i.li:i, Kentaro; Vada, Seiichi (Kyowa Fermen
tation Industry Co., Ltd.) Japan. Kokai 72 42,63($ (Cl. 15 
C4 I:.!). 16 Dec l:l72, Appl. 71 23,563, 0.\ May l!l7J; 3 pp. 
3-(1-:-:aphtho'.'Cy)·l·tosylo'.'Cy·'.l-propanol, prcpd. from 3-(l-n;iph
thoxy)-l,'.l-prop;1ncdiol (I) by reaction wilh p-M~C,H,SO,CI, 
wH trc:ucd with :!,3-dihydropyr:in and coned. HCI in C1H 1 to 
give 3-( l·naph t hox y )· 1 ·tosyloxy-:?-propanol telrahyclropyran yl 
el her, which with Me:Cll.XH1 i:ave 3-(l-n:i;ihtho'.'Cy)·l·i~opropyl
amino·:?·;iro;,3nol tctrahydropyranyl ether (JI). Rclluxinr J! in 
Mc,CO at pH <l g:i.-:c ::,0% the title c:ompd (b3scd on l) of 
!l'.J.0'7o purity," P-ar!rencri:;ic inhibitor. Y. Tsuji 
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1::0JCoh l-Aryloxy-3-(isopropyl:i.::iino )-::?-propanol~. D:i.nicw
s:.:i, \\ilodzi:nierz; Ilonwk:i., :>.fod:i.n (Przecbicbio~two Do
swiac!cz1lnc Pn:i:myslu Fare?aceutycznego POLF:\.) Ger. 
O:fi:n. ::?,013,527 (Cl. C 07:), 03 Oct 1970, P.:-1. Appl. _:W M_:i.r 
l!Jti'.J; 7 pn. The title cor.lpds. ROCH:CH(OH)CH:~HPr-1so 
(l) were prcptl. Thus, heating :?-~ g l·(a-naphthyloxy)-:?.3-
.:poxyrropanc and IO~ (iso-Pr:XH,):CO, i:i :.!5 !: iso:imyl alc._~5 
mia :i.t 90-10()~ g:ive i5 g ! (R - a-~aphthyl). I (R - p-AcN:!
C,H,) and I (R = o-CH,:CHCH:OC,H,) were si:nil:i.rly ;irepcl. 

KCPC 

l200S2g j'.l-Adrenergic bloc!<iog l-al:.:oxy-3-amine>-2-propanols. 
Yoshi=uc. Kciro; Saito, Hideo (Sankyo Chemic:i.l i:ndustrics Co., 
Ltd.) Ger. Offen. 2,018.263 (Cl. C 07cd, :\ 61k), 03 Oct Hl70, 
Japa:t. Appl. 14 Apr HJ69; 24 pp. The j'.l-:tdrenergic blocki:l:,: 
title compds., ROCH:CH(OH)CH:NHR' (I) were prepd. by 
reac:ion of epichlorohydrin (11) with &:hiff b:i.ses to give 5-(ch!oro
mcthyl)o:-cazolidines, rc:iction with pheno!s, and hydrolysis or by 
reactic:i of 11 with phenols, subsequent reaction with Schiff o:i.so:s 
and hydrolysis. Thu;, re1ction of Ph CH: Nf'r-iso with II in 
th:: presence of SnCl, in CCI. 3 hr at 20• gave H3 2-phenyl-3-
isopropyl-fr(chloromethyl)oltazolidine, which on reaction with 
?hOH in lhe presence of N'aO>Ie g:ive 753 2-phcnyl.J-isopropyl-
5-(phcnoxymethyl)oxazolidinc (lil). ltl was also prepd. by 
reaction of II with PhOH via l-phenoxy-2,3-epo:..j'prop:ine :ind 
reaction with Ph CH: KPr-iso. Hyd1olysi3 of Ill with 10% 
HCI l hr at !l0-5° i;ave 9:i.7% I (R = Ph, R1 = iso-Pr). Simi
larly prepd. were I CR and R' given): nc-naphthyl, i:;o-Pr; 
m-tolyl. iso-Pr; o-l\IeOC,H 1• iso-Pr; "'·tolyl, cyclohe · · p-Ct
C,H 1. i<o-Pr; o-iso-l'rOC,H .. i•.o-Pr: Ph. Ilu; m-t<. . .fl. Et; 
p-CIC,H,. Et. KTPC. 

370J~ l-(S.8-Dihydre>-l-na;ihtbyloxy)-3-(isopropy!amin'l)-2-
pro;iaool. Karay:i.nan, Venk:it:icha\a L.; Sctescak, Lini.!a L.; 
Weisenborn, Fran~ L. (Squibb, E. R., :>.nd Sons, Ioc.) Ger. 
O!'feo. 1,950,7-12 (Cl. C 07cd), :;o Apr 1970, US Appl. !5 Oct 
1963; 21 pp. The title compd. (I) and its accbte were prepd. 
and could be used_ as water sof:ening or as antifibrillatory :igcnts. 

05',CH(OHJCH,NH?r-i.o (I) 

(ll) 

5,8-Dihydro-1-naphthol, prepd. in ~983 yiclcl by redn. of 
l-naphthol wit!\ Li in liq. NH,, reacted with cpichlorohrrlrin to 
give 11. Reaction of II with iso-P.rNH, gave I. KBPC 

9??07u :Manu!act11re of propanobm!ne cleriv11tivi:s. Lc~lic 
H. Smith :ind lrnperi::il Chemic::il Inc!u~trie~ Ltcl. Brit. 1,079,
SH (Ct. C O"/c), Aur:. IG, 1%7, Appl. I~cb. 2·1, l!l55; 2 pp. The 
rel-:vant ale., ep0xidc and ::imine ar" reacted to forITI the propanol
amine •lcriv.; R'OCH,Cll(Oil)CII:NllW, where R' is :in alkyl 
i;roup of :S 10 C atoms ancl IZ' is a naphthyl nr tolyl r.roup. 
Thus, 2.8 parts 1-naphthol, 2 parts ~pichlorohydrin, 1.7 p .• -ts 
isoprnpy!arnine, 0.S part KaOH, and '..W p:irts EtOH :ire hc:ite..: 
at 100° in a sealed vessel for lO hrs. The mixt. i:; ~v;'lpcl. to 
dryness in vacuo and shaken with 25 parts 2.V HCI and 2:j p:irt-; 
ether. The aq. phase is basilicd with 2.V !\aOH and filtered 
to yield 1-isopropylamino-3-(l-n:iphthyloxy)·2·propanol, · m. 
!lij• (cyclohcxane) •. Similarly prcpd. · j5 1-isopropyl:imino-3-
(:!-toly?o~y)-2-prop:1110!, m. 7&-80°. The '!crivs. are u~cd in 
tr~:-atment or prophylaxis or he.ut clisrascs. JI. Cnrlinc ll:lrlr>w 
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856<;6:i tiaphthalene derivatives. Im;>eri:il Chemial Inc!us
trics Ltd. Neth. Appl. 6,60+,255 (Cl. C Oic), Oct. 3, l!J5G; 
Drit. Ap;>I. March 31, l!J65, and Feb. 3, 1966; 5 pp.; cf. pre· 
c"c.lir.g abstr. The title compds. I h:ive P·adrenergic blockin~ 
acti,·ity and ar" used for the tre:itm~nt or prophyl:i:ocis of he:irt 
dise:iscs such as ansina pectoris and c:irdi:i.c :irrythmi:is and for 
the treatment of hypertensi:i :ind pheochromocytc.1r-'\. Their 
prep:t. :~ i;ivcn. Thus, :i mixt. of 2.5 p:irts l-amino-3-(1-n:iph
thoxy)-2-propanol hydrochloride, 1.23 parts iso-PrBr, l.6S p'lrts 
~a:CO,. and 20 p3rts Et OH is he:ited in :i closed tube 20 hrs. :i.t 
130'. After filtering, the mixt. is ev:ipd. :ind the residue is c.~ttl. 

o5r,ct.(OH}CH,:.'HR.• (I) 

with !25 part~ :\cOEt. The ext. j5 fi!tered :incl tre:>.ted with HCl 
in Et,O to give the HCl salt oi I (R' ~ iso-Pr), m. 162-4° (iso-
PrOH). C. v:in de Westeringh 

PROPMOLOL 

Miscellaneous 

SS: :?4'l&p fteRgent• nnd method for d~terminini( lil(nnd• in n 
sar:r.ple or hio!ol{lc:t! lir1ui<h. Wang. Choo Huie J~irrey; Strou;:>e, 
S~eph•n o~nr.am; Jolley. Micha•! Ernt•t (Abhott Labor~tllri~•.l 
Ger. Ofreo. DE 3,'.!05,506 CCL G01N33/54). 16 Sep 1'.l8'.!. U::i 
Appl. 235,2:19. Ii Feb l9Sl; ~!) p;.o. Tr.i~~rs ar'!: descr:b~d for li!(and 
(esp. drug• and horoon~) detn. in b<1dy fluiJ1 by fluor~cei:ce 
polariz.1tion immunoR•••Y· 1'he trnce,, nre li~ar.d onato;i~ with a 
sir:g!e reoctive pric:i3ry or second!II'/ amino 1"0U;> which a:~ houn<l to 
carhoxyfluore•cein. For example, prepn. of an a"'[nophenobarbit::i!-=-> 
carboxyfluorescein conju,•t" i• <le.crib~. n:s well os a .. ay procedur~. 
for detn. or phenoborbital. Numtrnm other e•::impln ::ir'! ~iven. 

~~; 5503ij Prop11nolol 11ntigen conjug11tes on:l nntibodies. 
Pmo, Marcel R.; Sini:h, Prithipal (Syvn Co.} U.S. 4,2.iJ ,177 
(Cl. -135-7; CJ2Ql/66), 23 Dec l!JSO, Appl. 937,243, 23 Au,, 
1978; 7 pp. I'ropranolol (I) (525-66-G] wn.s derivr.tized and 

these de:iv~. were conjugated to v:irious p~otein carriers ii.c. 
bovine scrum albumin nrd globulin, gluco~l!'-6-phosphate cle 0 

hydrogenase). The~e conjugates were usefl!! as immunogens for 
the induction of J-,pecific onlihodics and as indicntor mols. in I 
en7.yme 'mmunoa~soys. 

r 
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A~~LYS:s OF THE ;ssTRACTS OF PATE~TS 

There is only one synthesis patent starting from benzoin which reacts 

\·1ith urea in presence of potassiumhj·droxide and sulfur. 
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Bl 
DIPHENYLHYDANTOIN 

Preparation 

t40814n 5,S-Diphenylhyd:i.ntoio. Kolbeck, Winfried; Bl
yerlein, Friedrich (Diamalt A.·G.) U .S: 3,6'16,056 CCI. :!f J-
30'.J.5; C Old). 20 l:eb 19i:!, Apr!. 10,317, IO Feb 1()70; 2 pp. 

Treatment of benz:oin and NH,Cl)NH: with aq. KOH and S 
gave67-S33 5,5-diphenylhydantcin (I). 

DIPHENYLHYDANTOIN 
Miscellaneous 

99: 2092illk Ass:\y "'"lhod. All~n. Corald John (,\m.,rs:u:n 
Internationa'. ?LC) Eur. Pat. Appl. EP 92,:la (Cl. G01N3'.i/=>-:•. 
2G Oct 1933, :;g Appl. 82/ 10,928, 15 Apr 1932; t.; p;>. 
Assays for analy.es (esp. nntigen') are described which empiot ~ 
specific binding partner for the anolyte (esp. antibodies), a lluore>cer.: 
corn pd. ·nnalyte conjugatO?, and solid particles which have n ma~eri,1 
which i3 not a member of the binding pair but which controb t~ .• 
ute:it or bindin;c of the labeled deriv. The solid particles are 
preferably o: C, either coated with albumin "' carr;in!? a receptor for 
the binding partner. The albumin coatin;i; acts as a mol. sieve '" 
accept labeled analytes but not antiserums :i.nd compleltes thert11i. 
f'or example, phenytoin amine wu detd. with a phenytoin-fh:oresce:n 
label, antiserum, and albumin-coated charcoal. Fluorescence 9'?J 

measured at 490 nm ncitetion and 520 nm emission. Sero::: 
phenytoin amine was detd. in the ran;:-e 0-100 w1/mL. 

99: 224680 3-{-y-Amine>-,8-hydroxyoropyl)-5,5-<liphenylhydantoia 
derivatives. 7.ejc, Alfred; Kiec-Knnonwicz, K11tArzyn11 (PoI•ka 
Akademi11 Nauk, lnstytut Fnrmakologii) Pol. PL I U,iSl (CL 
C070~03/06), 30 Dec 1982. Appl. 202,530, 30 Nov 1977; 4 pp. 

'" '" 
OJ~~O 

GH1CHlillCH1R' 

The title compJ,. I (R .. OH, R• a 4-(R1-sub5titutecl) p·pernzino, Tti 
• CH2CH20H, CrhCHMeOH, Me, r,n2Ph, Ph, C,H,Cl-p, p-to!yl) 
,.·ere preptl. by tre11tin~ I (R • OH, HI .. Cl; RR• • 0) ~ith the 
corruponding N-substitutt-d piperazine. Thus, 5,5-diphenyhydt.nt'lin 
Na ult 27.2 and then epichlorohydrin 9.2 g were diuolved ia H20 
100 mL and the mi1t. refiured 1 h and then frozen. After 24 h the 
1oln. """ decanted and the 1olid recrystd. from PrOH to iti,·e 2.1 g 
(73'7.) I (RR• .. 0), •1hich (3.1 g) WAS renuxed 6 h with N-(,8-hydr=-
01yethyI)piperazine 1.4 c in Ph Me 20 mL to give 2.7 g (65'7.) I (R • 
OH, R• • -1-(tl-hytlrruyethyl)piperazino). 
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!IS: JZ2~:!7p Stabilization or clucuse oziJase •1M>Cn2yi:ne. Rup::: 
chod<. Patrici'l A.; Tyhach, nich11.rd J. (Miles Laboratorio, Inc. ) 
l!.S. US 4,366~~3 (Cl. 435-7; C12N9/0~). 23 Dec 19S2, Appl. 
~.:no. 17 Apr 1951; 17 pp. Glucose oxidase apnenzyme is 
1 :.al>iliud by poly(•inyl ale.) and ~erum albumin for ligand Linding 
..._ ..... )-.. The 5tabiliud a;:ioen2yme can be incorporate.i into lest 
1 :..:-i;>S for i::omunoassays. In such U:sa)"3 an FAD-a."lligen conjugate 
is the la~I. and FAD-antigen conju•11te 'Which is not boucd to the 
._.,:iborly is a.-ailable fer glucose oxidase apoen2yme activation. For 
ua:npl ... Int stri;>5 were prepd. for dinitrophenyl caproate immunoassay 
··hich contained buffrr, a gluc~e oxidase detection aystem, apoglucosa 
01ic!a;e,. c!initrophenol antibody, and din:trophenol-FAD cunju~ale. 
foclus:on of poly(\·inyl ale.) and alhumin increas~d the heat a:ability 
.,~ tl>e test F!rips. Test strips for theophylline and pheny'..oin are also 
c!ticrihed. 

~:.': 6~~· Homor:cneo.a apttific binding assay test device 
hn·inC a copolyrr.er enhancing substance. Tabb, David L.: 
T•hach, l!ichard J. (Miles L.LurRtories. Inc. ) U.S. US ~.36:?.G97 
.er. 4:!:!-56; GOJN33/52), 07 Dec 1982, Appl. 255,759, 20 Apr 19lH; 
!.:. r?- Test strips are descri~d for lig,.nd c.letn. by homol!eneous 
o;...niic binding usays with reflection a~ctrometric detection. The 
tr<! •lri;:is are impregnated with the appropriate reag-,nls and "" 
r:;!t•ncrr substance (r.g. G:ifquat). For example, N-(2,4-dinilro= 
r~•"'·!l-!-~::-::nccaproic acid was det.d. by test strips impregnated 
.,,h apuglu~ose oxidase, 2,4-DNP-FAD conjugate. antibody, and a 
c:,,, . .;, o•idastr d•tection r"agen.:s.. This system rt:spondecl to 
•. ~ IJ'.l:P by uhibiting color due to the .acti.-ation of apoglucos& 
•·iub~ by the 2,4-DNP-FAD conjugate. The presence of Gafquat 
:.•~ morkedly impro.-ecl the color response. Theophylline and 
!•!l•m•uin were also detd. by the title system. 

97: G&l93q Fluorescent rea"ent a1..d method for determining; 
immuoonuoreacence. Ts11y, Yuh Geng; Chen, Janel H.; 
Palmer. Richard J. (Inr..,rnational Diagnostic Technology, Inc.) 
Eur. P11t. Appl. EP 47,459 (CL G01N33/5f.!), 17 J\far 1932, US 
Appl. 165,2:?5, 03 Sop 1960; 23 pp. Fluorescent diagnostic 

reagents are prepd. which contain a hydrophobic hapten. a 
hydrophilic compd. such as an aminoglycosi<le, peptide, protein, 
or polyacrylomide hydrazine [30601-03-7), and a hydrophobic 
fluorescent compd. i;uch as a deriv. or fluorescein [2321-01:.s1. 
umbelliferone (93-35-GJ, or fluorescamine [38183-12-9]. The 
hydrophobic hapten and the hydrophobic fluorescent compd. are 
both bound to the hydrophilic compd: but &epd. from each other. 
The reai:ents are used in tho solid-phase fluo~escence immunoassay 
or e.g. d1phenylhydantoin (I) [57-41-()), phenobarbital [50--06-6],. 
and primidone [125-33-7] in blood serum and eliminate the 
disadvantages or previously U9e:l reagents. Thus, for the detn. of 
the hydrophobic compd. I, a reagent was prepd. by coupling a 
carbo:i:ylated deriv. of I and 1"ITC [27072-45-3) with the 
hydMphilic compd. gentami'in [1'03-66-3). 'l'he resulting 
hyc!rophilic conjugate has increased water ioly., less iusceptibility. 
to fluorescence quenching by albumin and other serum proteins, 
and improved antigenicity. · 

89: 129!>30v L:iLeled 5,5-cJiphenylhyd:intoin derivatives for 
radioimmunoass:iy. Parsons. Ceorr,e H., Jr.; Eller, Thomas 
(Baxter Trnvenol Laboratories, Inc.) U.S. 4,C92,.t79 (Cl. 
5-18-312; C07D233/72), 30 May 1978, Appl. 673,853, 05 t\pr 
1976;\ 4 pi;. Haclioiodinated derivs. of hydantoin 1 (R = RI = H) 

0 

HHAN, CA1 ,,COH~C>iCOJK 
'•-/-{ ~ ... 

,. 0 A 
~Y~· 

(>ti 

(II), useful in rnclioimmuno.is~ays, were prepd. Thu5, 5,5-di= 
phenylh:;dantoin 3-Na snit was treated with Br(CHi)1COzMe to 
give hydantoinvaleric ncid ester I II (Ri "" Me), which w;a 
hydro::;ud In III (It' = HJ.which was condensed with tyrosine 
\·ia the CICO£t mixed anhydride method to r.ive If. JI was 
iodinated with Nam! to i;i\·e I (R = m1. ftl "' JI; It = R• = 1111. 

The rndioi<>din;,ted <lcriv5. were u~ecl in the r.1dioimmuno;oss;iy of 
5/r cliphen:;lhydantriin in rat.bit:;. 
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Jl.rlALYSIS OF THE ABSTRACTS OF P/\TErns 

Two patents are claimed for the preparation of isoniazid. 82. l. starts 

from isonicotinic acid and 82.2. from isonicotinic nitrile. 
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62 

ISONIAZID 

Preparation 

120269p Ca.rbo:umides 2.!ld c:a.rbohydrazides. St:inicy. Rob
~ H.; Shaw. Dany LI:igh (Dritish Tit:in Ltd.} G.,r. Otf.,n. 
2,364.059 (CI. C 07c, D Olj}. IS Jul 1974, Brit. Appl. 513/73, 
04 J:in 1973; 10 pp. Five RCOR' (R - Me. Ph, or 4-pyridyl; 
R 1 

- XHPh o:- NHNJJ.} wue prepd. in B(HJ9% yield by roe:action 
or RCO:H with R'H in the pre~nce or (DuO),M (.M =Ti or Zr). 

96629f Jsonicotinic: hydrazide. Scef!uth, Horst; Moll. K:arl 
K.; Baltz, Hans; Druesoeh:iber, Lud•viJ; Schrattenholz, Cisela. 
Ger. (East) 6J,-t93 (Cl. C 07d). 05 Sep 1968, Appl. 27 Dec 1967; 
3 pp. An impro,,ed method for the prepn. of the title comptl. 
(I) from isonicotinonitrile (II) and hydrazine hydrate (Ill) is 
described. Heating (iCO•) JI in aq. sota. (10-503) in t.'te 
presence of an :ilk. catalyst suc!i as the oxide, hydroxide, or c:\r
bon:ate or an alk:ili met:al and add;. III dropwise results fa • .n
proved yields of I and without the formation of insol. by-prod-
ucts. E. Tobler 

I SON !AZ ID 

Miscellaneous 

89: 204222w Pharmaceutical preparation specific for nodular 
thelitis. I.aboratoire TECHNA Fr. Demande 2.:161.117 {Cl. 
A61K47/00). 10 l\lar 1975, Appl. 76/24,840, 09 1\ug 1976; 6 
pp. ,\ tcipical prepn. for trc:iting nodular theliti!J in rumi~:i~ts 
contains knnamyci11 monnsulface [25359-9.S-O}. hexanud.ne 
istthionate [G59-40-S), isoniazid [St-llS-3), ar.d diaminodiplitnyl 
sul/ont (80-08-0) in an oil-in-water emulsion. The preferred 
\"ehicle is 10 parts DMSO to 80 parts of a lanolin, lanette N. and 
propylene i;lycol mixt. After several woeeks of treatment with the 
prepn. the nodules Lecome soft and cease being painful. In most 
cases. the nodules tvenlually disaepear. 

93: 49669n Tecbnetium-!l!lm-Jnbclrcl isonicutinic 11cid bydr.suide 
aod a ph11rm11ceuticnl agent contnioinit this compound. Y11m11da, 
Norihisa; Koizumi. Kiyothi; Hisod:a, Kinichi (Ikeda l\fohando Co .• 
Ltd.) Ger. Offen. DE 3,216,026 (Cl. C070213/S6), 11 Nov 1982. 
JP Appl. 81/65,981, 30 Apr 1981; 20 pp. -T~lobeled iJonkotinic 
acid hydrazide wu prepd. by reacting Na""'TcO, •ith isonicotinic 
acid hydruide in the presence of a re1lucing attenL -i'c-labeled 
isonicotinic acid hydrnide WH useful in dia1nosmi,: ti:mors (Yo•hida 
urcomas in rats and Ehrlich ascice1 tum1Jrs in mice). 
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;..;:.;LYSIS OF THE: hSSTRACTS OF PATErns 

The only patent abstracted concerns a proce:. in which 2,6-xylidine 

reacts with diethyl diethylaminomalonate. 

' 

r 
! 
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LIDOCAINE.HCL 

Preparation 

10111 lg w- Diethylami:i.o - 2,6 ~ dimethylacetanilide. ::>:itta, 
Yoshihiro; Takamura, Keiichi; ;\,ada, Takaaki (Chugai 
Fhannaccutica\ Co., Ltd.) japan. 72 24,547 (Cl. C 07c), OG Jul 
1972, Appl. 66 28,0-H, 04 ~fay 196'3; 3 pp. 2,6-Xylidine (1 
mole) was made to react with >10 (preferably, 12-18) mo~es 
diethyl dicthylaminomalonate, the reaction mixt. treated with an 
inorg. acid, bis(2,f3·dimcthy!:milide) diclhylaminom3lonate salt 
removed, and the residual 2,6-dimcthylanilide monocthyl di
cthylaminomalonatc heated in the presence of an ir.or;. ~•cid to 
i;i>e the title product, useful as a local anesthetic. 

Hiro5!li 1.:a.taoka. 
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A~;,:.,L_YSIS OF THE A8SH:r~.CTs OF P . .::.TE~;Ts 

42 Synthesis patents reflect significant research activity in this 

field. 

Hydrolysis of c1anopyridine is claimed in the following patents: 

84.13., 84.14. and 84.17 .. 

Oxidation of B-picoline is claimed in the following patents: B4.5., 

84. 7., 84. 9., B4. 11 . , B4. 20. - B4. 22. , B4. 24. - B4. 27., B4. 29., B4. 30., 

B4.33., B4.35., B4.37., B4.39. and B4.42 .. In B4.25. a yield of 98.3~~ 

is indicated with 97.4% purity. The yield in B4.42. is 92% .. 

Oxidation of 5-ethyl-2-methylpyridine is claimed in the following 

patents: B4.7., B4.8., B4.ll., B4.12., B4.15., 84.18., B4.19., B4.20., 

B4.23., B4.32., B4.35., 84.38. and 84.40.In B4.8. a yield of 9n:, 
is indicated with a purity of 99.8~;, in 84.32. 84-95::~ yield and 99.6:. 

purity are given. 

The us~ Jf complex hydrides for synthesis of niacin is described 

in B4.6 .. 

Patents 84.43. - B4.47. describe processes for the purification of 

niacin, in B4.48. B4.~0. processes for removal of isonicotinic 

ac~d and recovery from mother liquors are described. 
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84 

N IAC Irl 

Preparation 

102: l 133:?ly Oxidation of 3lkyl groups tC' carboxyl group• 
under basic conditions. Americo.n Cyanamid Co. Jpn. Kokai 
Tokkyo Koh"> JP 59,199.637 [84,199.637) (CL C07B3/00), 12 No..-
1934, US Appl. 155,769, 18 Apr 19S3; 6 pp. Alkyl groupi were 

~C01H 

~HAR 
otidized by 11.lmO• (i\I = Cu, Co, Ag; m = l, 2; n = 2-6) at 2~95° 
unci<r basic conditions. Thus, 20 mL 15'7. NuOCl wu added to a 
rnln. of CuO 3.8, H20 7.5, 50% aq. NaOH 3, end quinoline deriv. (I; 
It = Mel 1.0 get 70° nnd s~irred 18 h to give 92% dicRrboxylic acid I 
(R = H02C). 

Hl2: IC24!i3• E!.,"ctruchcmical oxidntion of pyridine li11~c•. 
Toamey, Joseph E., Jr. (Reilly TM And Chemical Corp.) U.S. US 
4,4S2,439 (Cl. 20-1-78; C25B3/0:l), 13 Nov 1984, Appl. 597,0_14, 05 
Apr 1984; 7 pp. Improved cleclrochcm. oxidns. of I were corned oul 

0-IRI, 
N I 

in e membrane cell on a Pb01 anode. In I, x = 1-3 and R = -CH2. a 
CH prir:inry or secondury alkyl, a C1-'< cycloalkyl, an ar11lkyl of the 
!or.nu!a {-<CH:J.--aryl!. where n = 1-:J, -(CH,J~COR' or-(CH2lmCHOIIIV, 
where m = 0-5 and flt ~ H, or a C1-<> cydoalkyl, eryl"' orulkyl group 
having C3.;; 11nd ,,,.h.,cin 2 adjacent R r.roups on. tf-.~ rinc ma:,: be a 
fused cycloaklyl or a fu<ed aryl group. Thu., 2-picoltnc we• oxidized 
w piwiiaic acid nt c.d. 20 rnA/cm' lo give a product yield of 80'7o 
nnd a current efficiency of G7%. l.JoinG c.d. SO rnA/crn'. currei:t 
tffi,:iP.ncics of --90'7'c- werf! obtained in 5uhst:'quent e10pts. 

CJ~: 13'J754m Aromtttic or hctcroH.romttlic cnrhoxyl~tt."1..1 com= 
pound~. Frnt, !\.1t•rco; Bencini, Elt:nH (~1\1t1lt:di:-1<Hl ~.µ.A. ) Eur. 
1'11t. ,\ppl. El' 81,J8~ (Cl. C0~C51/ 10). 1:, .Jun 1983, IT Ap~l. 
81/2:i.502, O'.J Dec 1981; 31 pp. HC01H 1 (H = urom .. h<t.roarorn; 
Ht = II, olkyl, cation) were prepd. liy trc11tin~ on orum. ur 
hcteroarom. halitle with CO in the prtstnce of" Co carbonyl, en'''~
halide nnd en acid acceptor. Thus, 2-naphthoic ncid was prep<!. in 
91 % ~ield by carbonylating 2-chloronaphthalene in the pr.,,,ence of 
Co(COlo. K2COi. end CiCH,rO,Mr i11 l\leOH. followed Ly sapon. 

lluKhc•, Lcolie HichHrd llmp.!ri•l 

~17. 5!017~ i'-'icolinic ncid. 1't·licv, A. M.; lhh:lfnriiv. !·:. [J. 
!Z11li~vo, D. M.; Shnkhi:ef·diev, M. A. (lnslitut~ of th• 
Chrmio.try of Additive~ .. Academy of Scic·iccs, A1crhaicl7han 
S.S IC) U.S.S.It. SU '.JIO,r.11 (Cl. C07D213/8U), 07 l\lnr Ei::l2. 
Appl. 2,f!!il,447, 18 Apr 1'!80. From Otkrytiyo, lznbrrC. F'rnm 
Ol>rnzCsy. Tncmrn_yr 7naki l~H2, (!>), H:l. Nicotir.ic ncir! 
[:.~-f,7-G) i•. produced from 3 ·nlkylp_vridinr hy frrn1n v.ith 
l!ac11/1'-' specir,.. 

.'u; Ri2~1~ii lli1:hly selective oxidation for manufaclurini:-
11yridinc cnrhoxylic acids. Sloppani, Luigi, S.p.A. Bel~. 
~r.s.2r.1 (Cl. C07D) l(j OcL 19711, llal. Appl. 77/2!;,lll2, 1e J11I 
197 7; I~ pp. The a:;,~Ji dichromatc oxidn. of 11lkylpyridinc~ nl 
lr,o-:ioo• nnd pli 4.fi -fl:, yielded the rc~p. pyridi11C(Mhoxylic 
acids. tl-l'icnlin~ w;i .. c,~tcd with Na1Cr21)1 in waler Al 2:,<1• ancl 
!'.:38 k~/cm' to i:ivc .wt.inic acid. 

,, 

' l 
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87: 1350S9c Ni:oliuic t1cid from pyridine. l<nwnmal11. 
l\fotoo; Fujikake. Shiro; Tnnahc, Hid<=nori (MiL~ui Toalsu 
Chemicals, In.:.) J11pan. Kokni 77 :tG,GiO (CL Ccl7J)21::/SO), 
22 l\lar 1977, Aripl. 75/ll0,875, 16 Si:p 1975; 3 pp. Nicctinic 
acid was prE'pd. by treating pyridine with CO: in the presence of 
a met~! hydride. Thus, 420 mmol pyridine and 105 m!?lo! 
LiAIHc in 100 mL THF was he.\tcd for l h and treated with 100 
mL/tnin C02 ut 0-S0 for 3 h to give 62'7. ni.:otinic 11:id based 0.1 

LiAIH.. The yield was raised lo 80-90% with dioxane or 
BuOCH:Cl·hOUu as the solvent or with 20 kg/cm2 C01 al 10°. 
NaH, l.iH, Nnl3H,, or LiAIH(OCl\leJh instl!atl of LiAIHc ga•·r 

.24-58% yields. I. Matsumoto 

S7: IJSOS-lx Niacin. Lundin, Sten Tore; Jaraas, S.,.en Gunnar 
(Aktiebolag Bofors) Ger. Offen. 2,GH,712 (Cl. C07D213/EO). 
18 May l!l77, Swed. Appl. 75/11,816, 22 Oct 1975; 2~ P?· 
Niacin wes prepd. (up lo 6!:i'io selectivity) by the o:tidn. of 
3-picoline or 2-mcthyl-5-ethylpyridine in the gas phase in the 
nrescnce of a \':O~ catalyst with TiO: promoter. 

SG: l:l~Si5h Nicnlinic a..:id. l\lasurla, Keiji; l\iz:iwa, Hid.,nnri; 
Otaki, Ya<uhiko !Nippun S••la Co., Lt11.) U.S. ~.001,2:>7 CCI. 
21,0 '.!'.l:i.!"1H: CO"iD:!1:1/s:,). ll~ ,Ja,, 1!!77, Appl. :in:J.028. <J-2 Dec 
1972: 7 pf>. 0!ic11tinir ;lcid wa:; 1,roduced in -91 'le yidd with 
9~l.n'7o purity hy mirli1in~ :.!-mcthyl-5-~thylpyridine with 
100-8% of the stoichiometric am!. of HNO, al '.!2'; :1;, 0

, 30-45 
k~(cm' and pH 2.1-2.4 for 12-16 min. 

Sfi. l:!l 171r Nicot;nic: or i~onicoti1·.ic ncitl frum :t- ur 
.t-picoline~. ~l'n·szt7~trHJ\.\IC'I .• Eclw.trd, Li,)ka. Barh:ua~ Bur:r.yn!'k::. 
B;1rha:-a~ ~tu-;i1•rnv.:irz, '"h.·rzy: Stl·f;ini;lk, Lech: \\'awer~ Ant.~un. 
\. 1 r.-li1n\"~h.1. l\taria {l11~tyt11l Chen1i1 Pncmyslo"••eJ) I ol. 
7:;,1;.111 (Cl. Cu71l:ltj:l.~). '..:ll Ike l'.!75. :\pp!. l:i~1.·IGG. _ l:J ;\l~y 
J 97~~ ·f pp. The known prep mcthncl~ c_1f t!1c ~it.le ac1d5 were 
simpl fi,.d Thu'. ~mm .. ,id11 of :1 or ·I p1n.hne rn the p_reseoce 
of 1;, .t~,'7n hv \\l. il:O ~.1ve :l ur ·I '.:yannpyrHlinc·. wluch ';a~ 
scprl h·. '11hl;n1.1ti .. :i ~t ll• 11° ;incl hydruly1cd in NH,011. 1 hr 
:lmm1111.i11m .-..alt" of tlu· o.nd~ \\(·re therm;11ly c!t:compd. to f- 1\t' 

l11~h i•iirir\ tillr acids I\. Butkiew1C.' 

85: 123i7:!s Nicotinic ncirl. Suvorov, B. V.; l\ai:a:lit.~l ii, A. 
D.; Emel'yanov, V. L. (lnslilulc nf Chrmical Science,, Acarlrmy 
of Si:ienc~'· l\:11~kh S ~ H) IJ S S.H 2S!l,7:ll (Cl r.ri;n·11,"11l, 
05 :\lar I !JIG, 1\ pp!. ! .:11;:,,r,o;. (1-1 Sep 1 %9. Fr'"'' llr l:•vt iyn, 
lw/;r,·I., l'r .. ri1. 1)/Jfa.,l.n. -r .. , 1:n1i·c Znnl;i l'Hf., :1:\1'.l), ·21ri. 
Nicotinic Reid pr<·pn. h;· amrn<i'<i;ln. of pyridine dPri ... , and 
hyrlrolv~is mid d1·ctrl, .. ~ d.:: in:\ ,,( t },,. 111l1·r11l"di.tf (~ j..,," irn h11rn1·r11~u1: 
d~nitriic wa~ in1prqveci h.y 11cin~: ~11h•.lif11Cf>cl 2- ()r f,·-Al~~mylpyr1dinr:; 
as the ~!.Arlinv, malrrials. 

8~i: '.l.s233h Nicolinic ucitl from 11-alkylpyridine~. Inoue, 
To~hio; Harn, Toclaoori (Nippon Steel Chemical Co, Ltd.) 
,Japan J\okai 7G 2!l,1S:l (Cl COiD21:!/80), 12 l\lar l!l7f,, 
Appl. i·l/100,!J;,:~. 01 Sep l!l"i1, :1 pp. Nicolinic :icid wa~ prcpcl. 
hy r.as ·phnsc oxicln. of 11· :ilkylpyricline~ with o V10:.-B~(h 
calal>·'t on TiOz. Thus, :in :1q. ~oln. of .,.anadyl oxalat1: nnd 
Jhl\Oi wa~ knPacl1:1I with Tio~. pcllctizcd, nnd cnlcineil at :;oo• 
lo J:ivc n 1: 1 molar V10; ·ft20.1 catalyat ( 10% V2(h ha~cd on 
Ti02). Th., (·alalysl (f10'l rnl) w;i. packi:rl into n tubular rcaclor 
nnd treated with 800 hr 1 air, :10 i: 2··mcthyl-5-ethylpyridine 
(l)/ral .iir, nnd :15 i: slramfr: I :ll 28.'1° If> rby~ lo give ()6'10 
nicotiaic ncicl, 98% purr. I. MA~umolo 
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84: l:?IGGOh Nicotinic acid. $uvoruv, B. V.; Kdi:~rl·L,kii, A. 
O.; Lcbcde,•a, 0. B.; Pavlov, B. A.; Kutzhano\", ll. T. 
(Institute of Chemical $cicnct's, Acnder.1y of Science~. Kaz:.kh 
S.$.H.) U.S.S.R 23G,473 CCL C07.!), 25 Dec 1975, Appl. 
1,172,555, 17 Jul 19G7. From Otkrytiya, /znhn•t., Prt)tn. 
Obm:tsv, Tai:orn:re Znaki 19i5, 52(47), 169. Nicotinic acid 
prepn. ~y ammoxidn. of alky!pyridincs WllS improv~d by using 
2-~etl~yl_-~thylp)Tidinc; t~e L~ttcr was prepd. from is:x:a1chomeronic 
acid dnutrile hy sopon. with aq. NHJ and decarboxylation of the 
intermediate ammonium salt in an autoclave at 250-60° end 
40-65 atm. 

84: 900!6w Pyridine nitrites and cnrboxylic ncids. Gelbein, 
/.braham P.; Sze, Morgan C.; Poustinn, John E. (L~mmus Co.) 
U.S. 3,929,1111 (CL 260-2!l5.5R; C07D), 30 Dec 1975, Appl. 
415,991, 15 Nov 1973; 8 pp. Nicotinonitrile (I) was prepd. by 
reaction of 2,3-lutidine or 2-methyl-5-ethylpyridine with Nlh in 
the absence of 0 ancl in the presence of V20~ catalyst; I was 
hydrolyzed by heating with aq. NHJ to gi,-e an eq. soln. of NH, 
mcotinate, which w:i" stripped with steam or steam-N at 
elevated temp. to give nicotinic acid. /I. flow diagram of the opp. 
was i:i,·en. 

17857:?q Catalytic acid hydrolysis of aromatic or hctcrocyclic 
nitrites to their corrcspondini; acids. Norton, R:chard V. 
(Sun Ventures, Inc.) Ger. Offen. 2,43~.2!il (Cl. C07C), 17 Apr 
1975, US Appl. 40-i,966, 10 Oct 1!173; 8 pp. Arom. nitrilcs, 
e.g., p-CGllc(CN):, w.,rc hydrolyz~<I tn the C-tJrresponclini: <arbo~ylic 
acids by refluxing the :iq. nitrile srln. with an acid catalyst, c.I(., 
AcOH or EtCO:H. :it -250°, folltJwed by distn. to rtmove the 
acid catalyst in the form of the amide. Hydrolysis of m-Cr.H1CC1'!h 
un1lcr these cond:tions gave 86"lo m·-C.:H.CCO:Hb; 2,G·CiuHo!C~b 
and nicolinonitrile were also hydrolyzed. 

16-lUOJt Pyridineearboxylic acids. Yasui, Hirochi; Inoue. 
T<•s!iio; Hara, T11<lnnori (Nippon Steel Chemical Jncluslry Co., 
I.tel.) ,Japan. Kokai 75 4G,ti70 (Cl. C070, BO!Jl, 25 Apr l!l75, 
Appl. 73 92,-109, 20 Au:: 1!!73; " pp. Pyriclinecarlioxylic acids 
were prcpd. by vapor phase c<intnct oxidn. uf alkylpyriclines or 
quinoline {I) in the presence of catalysts con ti:. V 20$, 1-'c-zO,, and 
SnO:. Thus, a mixt. of van:idyl oxalate, Fe(NOJh, Sn(NQ3)" and 
TiO~ in H:O was molded, dried, and calcined at 500° to form a 
catalyst (100:15:100 molar V20:.-Fc10-i-:S~02; 1:10 Y20$-Ti02 by 
wt.). /I. mixt. of 2·-mcthyl-5-ethylpyridme (11), e1r, ancl steam 
was passed en the catalyst at 290° nnd 1000 hr 1 i;pnce velocity 
to i:i,·e 60.8 wt.% nicotinic acid (Ill). Selectivity coeff. for Ill 
was 60.6 mole%. I and 3-ethylpyridille were nlso used in place 
of II. 1<. Sempuku 

~iU;\7s Pyridine derivatives. Gclhcin, Ahraham P.; 57.c, 
~!organ C.; Paustian, .John E. (Lummus Co.) Ger. Offen. 
2,40:\,121 CCI. C07D), 22 !\fay 19i.~. US Appl. 415,991, If> Nov 
197:1; I!:! pp. Ni<uli11onilrilc "''" pr,·pd. in 10 mnlc % yi~kl by 
trntin~ 2,3-dimcthylpyridinc with NHJ on a 40% V:O·. on 
Si02-Al:OJ (87:13) catnlyst with a pore vol. 0.7) cm·'/v,. ~urf~ce 
ar<'a 200 1112/-,r, and particle size 1jOµ at :lil 0 an- a linear spatial 
,·elocity of 600 lir-•. 

!li03Gr Pyridine mononitrilc. Sze, Mor11:an C.; Gclbcin, 
Abraham P.; Pnu~tian, John E. (l,ummu~ Co.) Ger. Offen. 
2.~:15,134 (Cl. C07D), 22 ~fay !975, US Appl. H5,!l91, 1:; Nov 
197:1; :JO pp. Nicolino11itrilc was manufd. rnnli1111<•usly hy 
trl'•linr; :l,:l-luliiline or 2-mcl hyl r>-P.I hylpyridinc with Nl·h on a 
cal~ly•l t«1n1g. 407. v,o~ '"' SiO,-Al:0.1(87:1:1) wilh pore vol. 
0.7.i cr:1l/I'., surface Hrca :WO mlfl:. nnd par I iclc si7.e 1;0µ ;,t ·110°. 
The 111lrilc wns hydrnlyzccl lo a nicotinic ni:icl. 
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.t320Sb Nicotinic acid. Masudo. Keiji; Kiuw:i. Hidcnori; 
Otnki, Yasuhiko (Nippon Soda Co .• l.td.) llriL l,385,!120 (Cl. 
C070), 05 J\far 1975, Appl. 18.89G/73, l!> Apr 1973; 7 pp. 
Addn. lo UriL 1.355,919. Isocinchomeronic acid-free nicolinic 
acid (I) was 1irepd. from di11lkylpyridine mixls. by successive 
HN02 oxidn., concn. or the reactiun mixL, and conlini:. Thus, I 
,.'a., prcpd. continuously by l.reatinK a mixt.. or 2-methyl-5-butylpydine 
GO, 2-propyl-5-elhylpyridine 30, and 2-rnelhyl-S-ethvlpyridinc 
(II) 10 wt ~ with the quantity or HN02 thcor. required for the 
oxidn. al 230" and 35 ki/cm2 for 10 min. The reaction-tcrminalrd 
soln., pH 2.2, was coned. 11nd the pH adjusted lo 3.2 by addinc 
II; subsequent coolinc lo 0-s• i;a.,e 73.3 wL ~. or 997. pure I. 
The mother liquor was recycled. 

251 ICe Nicotinic 11citl. Ni111>un Suc!u Cu., l.td. Fr. Dcm::andc 
2,2:?8,77C CCI. C07clJ, OG Dec 197.C, Ap11I. 72 -10,742, lG Nov 
1972; 5 pp. Ad~n. !u. Fr. ~.IG5,8SO (Src Ger. Offen. 2,256,503 CA 
79;:ll594e). !'l•cot1111c. ~c!d was. m111111rd. in GS.S're yield with 
96.4 '7. conversion by ~x!d1z111" 11 m1xL ur 2-melhyl-5-tthylpyridinc, 
2:1iropyl-5-e~hy!pynd1!'e, and 2··methy-rr-butylpyridine (1:3:6) 
wath the 11tn1ch1omelnc amt. or 2S'Yo HNO, at 2:10" end 35 
lq:/r.rn• for 10 min. 

120~93: Pyridinec:irboxylic acids Crom alkylpyridines. 
X:il::i.jim:t, K:12uhis:i; S.'\to, T'mnco (}:tp:i.n Synthetic Chen>ic:i.I 
Industry Co., Ltd.) Japa.n. Kok:ti 74 61,173 (Cl. l(j E-131), 13 
Jun l!l74, Appl. 7'!. 102,StiG, 12 Oct l!l7:!; 1 fll'· 1\lkylpyridines, 
e.g., P·pi.:oline, -r-picoline, e>r coliiclines, nre o"idized t<> pyricline
c:irboxylic ncids.in thc g:i.s ph:i.se with 0-cont~. ~as in the presence 
or :i. V oxide c:i.talrsl conti;. Ti, Al, :incl (or) Ni oxide!<. Thus, 
l lS t: V:O; nnd 2-16 g TiCI, in coned. HCI wall clild. with H,O, :i.d
ju;ted to pH 7.0, :ind the solid he:i.tcd to 500" and pcllctizcd. 
The c:i.t:i.lyst (40 ml) or 1.07: l V-Ti atomic r:i.tio w:.s trc:itcd :tt 
335" with 172 g 6.033 :i.q. ,'.!-picolinc :ind 70.51. nir over l hr lo 
give Sl.23 nicotinic :icicl, together with 3.!Jl g un.:h:tn;ed fJ
picoline. Sim:larly, ,.-picoline :incl :;..ethyl-2-pi.:oline \\~re 
oxidized to i;onicotinic :incl nicotinic (sic) :i.cids, resp. 

120789n Pyridinec:irboxylicacids. H:moticr, J:i.cqucsD. V.; 
Hanotitr-Bridoux, Monique G. S. (f..:i.bolin:i. S .. "i.) Ger. Oficn. 
2,242,386 (Cl. C Oid), Oi Feb Hli4, Fr. Appl. "i:! 2G,RG7, 2G Jul 
1972; !> pp. Five pyridincc:irboxylic :i.cids I (n • l, 2, or 3) 

()-ICOzHJ,. o-R,. 
H I H 11 

were m:111u£d. by 11ir-oxidn. of the 11v11ropri:i.le alkylpyridine 
derivs. II (R. • 2, 3, or 4-Mc, 3,4-tfe., 4-Et, or 2,4,6-.Me,) over 
a Co(l I I) c:i.rboxyl:i.tc ~a:alyst with m:iint:iini.1g 11 definite Cn(I t I) 
ion concn., i.e. >O lg/I., by :tddn. or re;:cner:i.tini: Adi. Thus, 
100 I. air/hr wasp. sscd into 0.1'.!0.M II (R. • :?-Mc) nnd 0.'.MOM 
Co(lll) accl:i.te in HOAc 6 hr at (iO", 10 Y.;:/cm1 :i.ir, ;111cl >O.l 
y./l. Co(ll l) ion -:oncn. (m:.iintaincd by :icldn. of 35% AcH in 
HO:\c :it I> g/hr) to i:ive, :i.l 100% ~clccti1<ity, !l5% I (It. -
2-CO,H). 

11M1Gt Pyriclinecarboxylic acids. Yokoy;anm, R)"oid1i· 
Sa.v;ul:i, ~:1ts11111i (Tl:ijin Chemic::tl:< Ltd.) Jlrit. 1,330,IJS (Cl'. 
C Uid, 11Olj),12 Sep 1U73, 1\ppl. 47,743/70, 07 Qct l!>';'O; 8 pp, 
Pure 3· and 4-pyric!inec:i.rboxylic :i.cids were prepcl. in high yiclrl 
b( nir or 0 oxicln. or tl· or 'l'·1•icolinc nt 350--150• in the prn~nce 
o steam nnd :i. V oxide-Cr c.xicle c:>talyst contc. n mct:tl oxide 
pro111utor, e.g. Sn and Sb oxide. Tims, 0.8 ' Sb,O, nncl 4 g 
~nCl,.3.511 10 sep. dissolved in HCI were :>clded lo 25 r: ~H.VO, 
.nd :i:; r. (NH,),CrO, in : I. H,O. The sus11cnsiun mis r>ourecl 

onto JOO ml SiC c:>rricr ~It. surr:tce urc:i. J .2 m 1/r :tnrl :iv. p:i.nicie 
di:irn. :!.O nun :incl the imprci;n:atcrl rro<!uct rruintc:rc:rl :11 ~00-
[,(J• anti ··aki111·rl :: hr Ill ;ou•. ,..J'irulinc al a cuncn. or zr •. o xi 
N111' or ;iir WOIS c:ontinuo11sly p:isse1l 3 hr with l!l5 ml 11,0/1: of 
'l'·11iroli11c:/hr :11111 :!00 l./hr :tir thro11i:h a rc:actur t11ha: cont1:. 111 
1111 c::rtal)'~l al :i;.o•. The nir w:i~ divided into !? pnrticms; one 
rurtio11 \Va~ 11a~~crl throus;h :i. 11,0-cvnporntor 111111 lhc other 
thru111:h a -,-pi,·olinc-cv:ipor:1tor. The portion~ w.:rc mixed :111d 
red into the rtOICtor vi:a " prcht:>tcr. Crude isonkotink :ic:icl, 
IOG.O wt. % c.r ll6.13 purity, wns scprl. from th·c disch:iq;ed 
vapor hy 11ir- :ind w:iltr·coolcrs. 
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JlS9{e Nicotinic acid. M:isud:i, Kciji; Kiz:t''""• Hidenori; 
Ot:iki, Y:isuhiko (Nippon Soda Co., Ltd.) Ger. Oflen.2,ZS6,SOS 
(CL C OiJ), 2-1M:iy1973, Japan. Appl. 7192,142,17 Nov 1971; 
:!3 Pr>- Nicotinic :icicl w:1s prcpd. in 85--903 yield by continu
ously o~idizin;; 2-mcthyl-~~!:ylpyricline with 100-1173 of the 
stoichiometric :imt. oi H NO, :it 205-25" 11.nd 30-45 kg/cm1 with 
re~idencc times of i-15 min. 

Z9627f Catalytic manufacture of pyridinccarbo:rylic acids. 
Teij:n Chemic:ils Ltd. Fr. 2.110,ti07 (Cl. C Oid, D Olj). 07 Jul 
1~12, :\pp!. 'iO _38.:mo. 23 ~t 1970; 17 pp. Oxidn. cat:ilysts for 
picohnes cont:iin Vand Cr (in the ratio 1:0.5-1). Sb,O, :ind SnCI,, 
Cc:Oa. NbCI,, T:iC!,. Ga10a. or ZrCI,, and are calcined :it >560°. 
Thus, a catalyst w:i-s prcpd. by treating 25 g NH,\'0

1 
:.nd 25 g 

(NH,)iCrO, in l !. H,O with O.S &' Sb:01 and 4 &' SnC!,.3:5H,O, 
pouring oi:cr JOO ml SiC, 11rdritting :it 400-50", and calcining for 
2 hr at 700°. -y-Picolinc was quant. 1Jxidizcd over the catalyst to 
96. I 7., pure i~onicotinic acid. 

139S28j Nicotinic acid from tJ-picoline. Yokoy.~rn:i, Ryoichi · 
S:iwada, J(at~umi (Teijin Chcmic:il Industry Co., Ltd.) Japan'. 
72 27,515 (Cl. C 07d, B 0!j), 22 Jul 1972, Appl. 6S 30,3~0. 07 
May l!JGS; 3 pp. Add;:i. of water to 0 in the catalytic vapor. 
phase oxidn. of iJ·pico!inc (1) incre:iseJ the yield of nicotinic acid 
(II) by 20-10 wt.%- E.i: .• 0 (200 !./hr) contg. 25 g l/m1 0 aad 
133 ml 11,0/1: I/hr were fed to 100: l.'i:4: l V-Cr-Sm-Sb c:italyst 
on silicon carbide c:irricr :it 3G5-75° to i;ive 9S.3% 11 (purity 
97.4%). K. Sempuku 

12643Sd Pyridinecarbo:rylic acids.. Kubo, Ma!<ayoshi; Hori
lc:i.wa, T:ikeshi (Daiccll Co., Ltd.) Ger. Offen. 2,165,035 (CI. 
C Old), 13 Jul 1972, Japan. Appl. 70 122,247, 30 Dec 1970; 11 
pp. Nicotinic acid (1) and isonicotinic acid were prepd. by 
<•xidn. of tJ- or -y-picolinc, resp., with 0 in the presence of Zr 
salts, Co acetate, ?>fo acetate, and NH,Dr. Thus, 20 I. air/hr 
was passed into 18G parts tJ-pirnline, ZrO(OAc),, Co acetate, Mn 
acetate, and NH,Br (each 1.86 p:irts) in .'i59 parts HOAc at 200° 
11:id 20 kg/cm•.. After 2 hr, 803 I was obtained .. 

61622! Pyridinecarboxylic acids. Dieterich, Dieter (Farben
f:i!irikcn lbyrr :\.-\..) Ger. Offen. 2,055,102 (CI. C Oid), 18 
~by 1~7:!, Appl. I' W ;,~, IO:!A, 1CI ;:-.;ov HJIO; 24 pp. Sc loss in 
the r"idn. of alk>·lpyridincs to dinir.otinic :icicl is reduced by 
U'i11<; olrum co~IK ?:Gil% SO, at 210-300°. Thu• 138 s pyri
<lint •.tr>ck contg. s~ .5'.~i: 3,r,. .. <Jimelhyl-, 7.3% 3-ethyl-5-methyl-, 
and I A'i;, 3-mdhyl1,yridinc in 1.5 k~ GS% oleum w:is added 
during'.?· 3 hr at ~70-!JO" to 400 i: 11,so,, 100 !: 65% olcum, and 4 
g Se. preheated to 22.;•, to give 7(i~1;, clinicotinic ac-id. Nicotinic 
a nil iso:1ic<•linic ao.:ids were ~imil:i.rly pre pd. The <linicotinic 
acid was abo recovered as the di-Mc, di-Et, di-Pr, and diiso
propyl csrc.-. 

657 IJb Continuous manufacture of isocinchomeronic acid 
and nicotinic ncid. :\vrdikian, Sourcn Z. Ger. Offen. 2,125,-
653 (Cl. CUiJ), !1'l Dec 1!171, US Appl. 2S M:iy 1970; l'i pp. A 
continuous pr•KC>S is clrs..rihc1l hy which Cu isocinchomeronatc 
(prep<!. acconlin~ to lJ .!i. 3,0:ll ,307) is convcrtc.rl ro ni:t~in. by 
:rcalini: it wi•h NaOll, "·P!:. thr CuO, :t11cl 1r~al1111; the ;>;a 1so
ci11chomrr11natc ,., ith J l:SO~ f•> ~:iv.._· the fret' a« id, wliid1 i~ cnu· 
tinuou~ly clecarhoxylatcd under prcs~urc. 

11J1Ra Pyridine t:irllllxylic aci,h. Cost ca, Tcud"r; C:1111:>
ra-.u. C11110..(anriri (l11..,rir11t11I rl·· Ct·rn·C:1rC C"hir11i\.·o·Farn1.1n·ufin') 
Rom. $J,511Q (Cl. C 071 1

), :!~> .\u1: 1!171, i\ppJ. IJ:; Fd1 l!lf.~: :! pp. 
ll11:h }"idd< ol the litk 1·111111111,. were ohtaincrl hy 1m1linnC>1hl)" 
rrn11,i11;: an alkylpyridi1,.. ,111fare, NI J, v;rnaclatc, a11d ""11111.-_rn.,w 
JI :--;01 v.1p11r:~ at ar111. pn··.:,1ir.·, :u111 Ilic r<:~11h111~ 111ot1itr l1quur 
mi1rcl wilh ~lkylpyridin<· up to !111· initial 1:011n1. :incl rccy~kcl. 

C. T. l';ip;Hlopol C:ili111ah 
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110193w Nicotinic acid. Tvup:ilo, ~- F.; Y:ik<,bi, \". :\.; 
Kozorcz. I.. A.; G:ini;rskii. P. ;\.; ;>;ikiforov, A. A. (l.cnin, \'. 
1.. I'olyt<"d•nic ln•titutc, Kharkov) U.S.S.R. 300.s;s C<;I. ;\ 
GU:. C Ole!). :!I Jun D71, Appl. 02 Jul 1%9; n~ pp. _i;•'-"~n. 
Fror.1 O:kryti)"1, /:a'brd., Pram. Obra:lsy. Ta-.'tlrnyt Zr:•1h 191 l, 
4S(:!O). 15-Iu. Nicotinic :ici<l ..-.. s prcpd. by the oxdn .. of 3-
mcthylpyridine by :in 0,-:iir mixt. in 11,SO, contf:. a r•1xt. of 
salts of variable valence metals, surh as ~In ancl Cr. 

95;szv Nicotinic :i.cid. Skryabin. G. K.; Go!o ... 1c ... a. L. A. 
(ln~titute of Biochemistry and l'hysioloi:y of M:icroori;anisms. 
Academy of Sciences, U .S.S.R.) U .S.S.R. JOZ,341 (Cl. C Old), 
2S Apr 1971, Appl. 30 Dec 1969; From Otkrytiya, l:obrtl., Pram. 
Obrn:tsy, Torarnye Znaki 1971, 48(15), SO. Nicotinic acicl \•·as 
prcpcl. by the oxidn. of 3-mcthylpyridinc using Nacnr1lia rnicro
organisn1s. 

4892·\e Nico!inic acid. Stocker, Aui:us!; l\.farti. Othm:ir; 
Pfamm;ittcr, Theodul; Sc11rcincr. Gerhart; Ilr:incler. Stcph:in 
I.or:::a Ltd.) Ger. Offen. Z,0;6,556 (Cl. C Oit!), :!:.! Apr 1971. 
Swi;s Appl. 24 Sep l\JG~; 11 pp. Nicoti11ic :icid (I) (VV.Gr~ 
pl: rt:) w:lt; 1n:Jtn1fd. in 84-~LJ';~ tutal ylcld h}· nxiJ11. of ~-rncthyI
!°>-\'tl:rlpyr1dme with J:1S·~. f[ ~OJ at :\:i0°. ?~JO at trl !:a!;1..·. 5.;; :-.C't.: 
n:sidt·nC'c t1nu:. and 9!jS·C UJ:1vc:r,iun in :l tulnd;1r flow n:a1..·tor. 
cry,tn. of 1-l ! '.'\O, ,:ilt at Cl', :rncl uy,.t. .. of I ltl,,,r:itct! at v;,• and 
pl! :i.:;. 

4S9Hl> Cat~lrtic m::nufacture of PFidinccarhoxylic acids. 
V<>kny:.ur:a. Rp.>id1i; S.1watla, Kat,umi (Teijin Lt1l.; _Ger. 
0:1cn. 1 9~0.320 (Cl. C 07.t, A Glk). 2:; F1·l, Hiil. Appl. O• Au~ 
Jt1f,~; 22 pp. {I-Pic<>linc M ,..picolinc (I) yields 1;1-l\l 
nwlc '/~ ;J-picolinic or tiS-~H.5 mole •;;,, )-picolinic :.c1d5 (II), 
resp., when it is oxidizc:d :it 320-450° in tin: vapor phase with air 
cont~. 1110. The oxidn. is cat:ilyzc<l by a mixt. of V :ind Cr 
o~ic!c-~. conti:. 1-15% Sn :ind SI.> <>r Ge, In, Nb, \\', Ga, Zr 
'"idc~. The catalyst was calcinccl at 560-550°. Thus, '.!5 Y. 
anunr•niutn vanadatc: ancl zr, .: :inunonium chron1l.tc were 
di,,u!vnl in I I. 1! 10, and O.X r. St.,O, dissolved into :i little amt. 
uf l ICI :111cl 4 >: S11Cl,.;J.!'>l l,O wt·r" added. This suspcr"io11 
was poured onto 100 ml. ~ilicon c:irbiclc i;ranulc:s. The so:ikcd 
1:r:rnulcs were sintered :it 400-450° an cl c:ilcined 2 hr al 700°. 
:\11 air 'trcam conti:. I :lllcl l!,O was p:h>Ccl over the cat;ilyst 
at ;;:,u• :; hr tu i:ivc ~) n111lc '1~ yidtl of ~JG. I';-;, pure II. 

MZI lg Nicotinit acid. Kimura, Gorn; Taka•b, :\fin1Jr11; 
Ya111a11.<>ln, l<:n,nke (Mit:;ui Tr,at<cr Chr.mil·als Cf)., l.td. \ Ja
pan. 70 Jl,179 (Cl. C 07d). 08 Oct l!llll, ,\ppl. O~l J-•·' l'Jl;I; "!. 
pp. :\n o!i;.;rm1cr (I) ohtaincd a• :i ~i.Jc procluct in " r1·d11nive 
rli111l'ri1.ati<11I o( <lt:ryl1J11itrif<• with :-.:.,If.: i·" hydr1H:f·1i.·.hd, fie· 
hydrn;:,•r1t1ft·<I, a1ul the r•~)ultin~ ;~·<i111J,ti111tul·p; r1dlf'1· •~ :"!'.d
cli, .. I. Thus l<J'J •: I i11 1r.o 1111 :\lc-(JJ r i• '""ie•:h·d ;., , ,.~,,?,·tic: 
rc1l1r. wilh 10 i: H:.ncy Co in a11 a11l•" l.1•.1: with Jl)IJ .,:, .. ii at 
120'' 1 hr, tht: n'ulli111: piper id inc: <l..ri,·. hc;itc•I:; hr at 2~() 0 in an 
II qr~:im with 20 It !0% l'cl/C, lh<' rc,ultins: p)•r111!11c 1kriv. 
1:rad11.1lly a1ld1•1l to"!. kc: cnn,·ol, 11,SO, (cl ~ 1.-1:.!), and thr: mixt. 
hrat.:d 2-'.J hr t<> give i:J i: 11ii:otinic: acuJ. lliro>hi Kataoka 
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4SJS2'l Nicotinic acid by oxid:itiou of pyridincs with nitric 
acid. Sto<:kcr, Ausust; l\f:irti, Othrn:ir; Pfamm:tttcr Thcodul; 
Schreiner, Gcrh:irt (Lon:u J.td.) Ger. Ofica. l,9S6, .7 (Cl. C 
Oi'd). JI Jun l!Ji'O, Swiss Appl. OS l"ov l!JG.~19 Sq> 19G9; 11 Pl'· 
The title compd. Cl) "·as prepd. by oxidn. of II (R - Mc or Et, 
R' = II or Mc) or quinolinc with 40-4003 excess HN01 :it 

VC0,11 (I) R•NR (ll) 

230-330° :rnd ~300 atm to i;:i.-c l.HK01 (Ia) :ind subscqu~r:t 
crystn. of I by :idjustiug aq. Ia to the isoclec. point of I with 
the starting pyridincs. Tr.us. a mixt. contg. 6.33 II (R -
Et, R' - Mc) (Ila) and 23.13 HN01 was passed throui;h a 
reactor tube 35 min at 239° and 5G atm, subsequently coned. 
by e,•:ipn. and cooled at 5° to gi.-c 35~.2 g Ia. Ia was dissolved 
in H:O, heated at GO", adjusted to pH 3.3 by addn. of Ha, and 
heated at 90° to ;i'"e GG.9% I. The combined mother liquors 
contg. ii.S g I :ind 24-4.81 g Ila were mixed with Ila and HN01 
to i;ct the surting concns. and were recycled. KSPG 

H<;76p Nicotinic and isonicotinic acid. Eilhaucr, Dirtcr; 
Hnt:!iing, \Vilhtlm; R<:cklin~. Gerhard; Mtinicke, F\:arl H .; 
rahri;;. l'ctcr Ger. (East) 6&,229 (Cl. C (17ti !. Oj :\u;:: 19G9, 
Appl. 15 Jul 19C.S; ~ pp. Crude prridinc h:i~c mixts. (b. 140-
500) arc treated with aq. HCHO !-Oln. to i:i,·c a di~tillate fr<:c of 
hydrc»ymethyl dcri,·s. and a residue cent~. mcthylolatec! compds. 
(hicln. of thc.«c fractions yields nicotinic (1) anrl isnnicotinic- acid 
(Il), resp. Thus, 815 ki: picolinc mi'.'lt., cont;:. 24<;(; 4-picolinc, 
4'2 1

;; 3-picolinc (Ill), 6".(. 2-picolinc {IV). IS'."; '2.6-lctirlinc CV), 
and sr; :!-t"thylp~-ridinc (VI), was r<'tlux<'rl 40 l:r with!(;.~ I"; :;;r:;_ 
aq. llCHO soln. After st<"am distn .• 700 k,: hydroxym.rhyl-
4-pict•linc mixt., contK. 40% H:O. remained. This was add<'<l to 
:?~Kl ki: :lll wt.'/;. boilini; aq. H'°'O• in :>Ohr, and J4(J(l kc n:O 
wa< di•irl. to i::i,·c a rli•tillatc- c-ont~. <I~;, H'.\"O,. The rC2Ctifln 
mi't. was dild. wilh 4(l() ki: H:O and the pH wa• adju~tcrl ti) 3.5 
with 111~( XaOH to i:ivc RO'/c II. The ~tc.a.tn dislillatc 11.~no 
ki:). rcpr<'S<'ntini: a 3fi'7r aq. ~<>In., C<>mvo~cd oi :ii>'.~ III, f.'.; IV, 
~!l':; V. and 7',~ VI, wa• rlistcl. to i:i,·c· a first iractm:i C.~1;11 kr) 
cr•nt:.:. :JYC:-c ba•c. cnn<istini: <>r 17',~ III, 14'~ IV,.)'.:!<;; V. dllrl 
Il~i VI. and a ~ ... cnnd fraction (9fl<J ki;) contc. 3\1',-;; bas<', consi~t· 
inc nf \14 '7c Ill. 5~0 V, and I';~. VI. The latter mixt. (!>no k;:) 
""'oxidized with 14.~0 kc Kl\1n0. at !l0-70• 10 i:i,·e JM k'-' I. 

~?iSS11 Nicotinic acid. ~"'."""", fl. \I.; ct al. (111,lrtulc r1r 
Chemic;il Sciences, Academy or Scicnn·•. Kazakh S.S. JC and 
J..:araf:<1ru!a l\frtallurgieal Plant) U.S.S.R. 235,7"4 (Cl. C 07d), 
2-1 Jan l()G\l, Appl. O.J l'\ov l(Jljlj; Fmm Otkryliya, /:cb1'1., 
Prnm. Obra:l1y, To:·amF ·z,.11ki 1969, 41i(G), '27. Tl11: title 
compd. is preprl. by oxidative ammonolysis or 3-picolrne in the 
presence of a V oxide cat:ilyst modified with Sn oxides, or pro
motcJ with W oxides f0liowcd by hy1lrolysis of the nicotin;.imidc 
and nicotinonitrile. MCCL 

681701 Nicolinic acid. 7.unch:l, Je:\n Fr. 1,50?,120 (Cl. C 
071i). 1·~ J:i:1 1(1f1R, Arpl. :!~ :'\ov f!Jfir.. 3 p;>. :: E1h)"l·:!·111('!h)"l
pyr11h•11· (I) (:Co i:.). 1:1:.n i;. GO% 11:-.:CJ,, ;wcl illO r:il. 11,0 rr.
ackrl i11 lh1· a11111d.1v1· at lfi0-M 0 :ind ~:\trl. with :lir 1111rl.-r prt:s· 
sure u11td !ht• r..\irln. :ot.·p w;i~ tt:rminatcrl, at :N h;irs anil '.!IJO", 
the 111iq. ~:itcl. with air :incl Mtcam, 4"oolecl, ancl 1u-u1rali1ccl with 
:'\a,CO, ':avt· '.!:11 r.. ni~o1i11ic- ac-irl (II) l.:ont1:. O.r,.1 1,;, i,•icinrho· 
rnero11ir al"id (IllJI. Molltt'r liquor. c<>11tai11 "!ll i;. I, '.!!l y:. II, 
anrl 11 ~. l! I. .\ lcch. proct'rlurc i~ also <lcscrihed. 
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J7656s Nicotinic acid and isonicolinic acid. Rw:I gcrs. 
\\·crkc und Tt'N\'crn·crlun~ A.-G. Drit. 1,132,746 (CL C 07d), 
00 Nov 19G.~. Ger. Appl. 24 Jun 1965; 4 pp. !l:icolinic Acid 
or isonicotinic acid is prcpd. hy oxidn. of :i substituted 11yridine 
(3-nlkylpnidine or 4-:ilkylJlyridinc) in :1n or~. solvent wh!ch 
remains c'hem. 11neh:ini;cd, nrul the rc"ulting soln. heated in the 
presence of ScO, to 131}-200• with int.ro.Iuction of -"'Oz into the 
&oln. Thus, 94 i:. 3-mclh}·lpyritline of 953 purity w:tl> cfi,,. 
&oh·cd in 150 g. 1,2,4-trichlorobt'm:cne, I g. &O, :iddcd, And 
nt 130 .. 0.5 g. :S-0,/min. int rodueed to •• tot:il amt. fiS g. NO,. 
The mixt. wa~ hC':•ted lo IS0°, with cc.ntinualion of :tcldn. of 
NO, to :m :iddnl. amt. of 10 g., c:ooled, :ind work<'d up to gi\'e 
90 g. crude acicl. The :icid w:is 1lissol1:ed in 400 ml. w:iter :tncl 
40 ml.coned. HCI :incl :icljusted to the isoelcc. point with :"i:.011. 
The moliit'r liquor was coned. to give :i tot:il of 19 g. nir.otinic 
acid, m. 235-7". From the lrichlorobenzrne soln., 11.7 g. nml 
Crom the waler mixt.. 9.36 g. methylpyridine wa.~ obt:iined to 
give a total yield of nicotinic acid of :ipprox. 85%. Simil:trly, 
nn S7 .S3 yield of i!lonicotinic :tr.id was obtained Crom 4-mcthyl
pyridine, :md cmn. mixts. of 4-methylpyridine, 3-mcthylpyri
dine, and sm:ill amls. of 2,6· and 2,4-dimcthylpyridine, 2-
ethylpyridinc, and 2-mr.thylpyridinc were eon\."crtcd to mixt. 
of i,;onicotinic and nicotinic acids. DHPN 

J':"6S7r r1icotinic and isLnicotinic :icid:;. Aries, Hubert 
Fr. 1,509.<HQ (Cl. C Olcl). 12 J:i.n l!lGS, Appl. 2.') /S'o,· l:Jtifi; J pp. 
,\lk)I- :i.nd cli:i.lkylpyrirlinrs arc tn::.l•·cl with rccluc!'<I :Hul~. -.f 
11"\U, lo i::vc tlw title acids. Thus, :i. mixl. of 1.-1k~.5-ctlo" l-
2-1ncthylp~ ri<linc, 5.-1 kg. r.o<;;, llL':O,, nn<l 2.S I. \\!Llrr is :<~i
l:i.tecl al 160°/18 :ilm., air intro<lur.c<l :i.l 3500 l./hr. at up re, 
lf:0°, air then introduced :il IOOO L/hr., :mil "le:tm i11lr<Hl11cc<l 
nl :moo !./hr. The mixt. i." hc:ilrd lo 200°, thr press1m: in· 
cr,•1iscd to'.!.; :<Im., :mci the introduction of the :tir-sl1·:0111 mi'.\L 
continncrl (until CO, cvulutinn :slop~) to i:i\•c: IO"i"O i:- nirolinic 
:lcicl. 8imillrly prepd. is isoniculinir. :11:icl. BUl'F 

I 0~'1971 !'!icotinic acid. E:istcrn Sci.:ntitic·R~se:i.rch Cn:il· 
C!1c111ic:i.l !nstitut.: l_by :-,; D. Rus'y:uviva, ~- \'. M:i.lysheva, 
L. P. \'urkina, :i.n<l \". K. :..:omlratnv). U.5.S.R. 191,56Z (CI. 
C 117t!), J:i:i. :!ii, l!ltol, t\p;1i. Oct. I:!, l'.l'i:1. The title co111prl. 

pn.:prl. hy n:iitln. ,,( qu:::t1lin~ or at~ c.lcravs., c.". S-hydro:ty
c1uin11lir!c, ·.·:irh oznni1.1.·d CJ. Th~ procc:o-.~ is sirnplifit-d ant! yidd 
iru:r•J,;crl by conductim: the: •Jxirln. in clil. :\c(JH ;it the IJ.p. 
,,( ti;<· il·:u.:t;,,~, rnixt. Fr,ir:1 /:nbrr't .. l'rf1m. Ohr11;tsv. T11-:·,tn:yt! 
L1:.:~1 -H!-1• .. ;.",< l!l•i;). . ~ll:CL 

90C•R5n Pr~paration of nico:1nic acid. l~11h<-r1 I>. l.d;i.c·r,. 
Raymnnrl :\. Jcn~cn, and \Villia111 Buitc·r 11 .. Cloc·onld; !..•'"''·•· 
l••ru·'· 111r.). U.S. J,JIJ,821 ICI. :!•~0-:! 1 1.-..;.), .\1.ril JI,;· ... ~. 
;\J'PI :\11~:. ;t, JPf14; 4 Pl'- Cn:nprb. Coll(:~. ;1 p~·ridi111· m1<·i1 I':. 

;.tr1· c·f1'1\·1·rtc·tf '" 11H· .... :11 ... arid 0~1di11·d \\ 1f11 ·~ .• Ct r 1. I·• :··· ,•. 

r:ii:-<•t1:iu ;.iricl •I J 111 111::!1 ~ wld-.. J 1111 .. , ;)·j•lf'"l1 11 I.''•. J [ :·.• 1 
}:,:;, :1nd '"·ii•·:- -;~f~ ·.:. h 1111\fd, :.~•ri ~~- '\.1.Cr_f I; '!11:<>; 11 ?1'.,,;, ~ 
11 ..... ,,,j,fl .11Jlp1'l.1\1 L'1•.ii1l1· ,,f \\;:t, .. 1.·111111 .. f,1141 P"I. ;!;, II. : 

'"'·'"· h •• d1·d ;1t 4.".rl-: r11r 4.! hr.., 1 f!I:.!', 1r :,1; H, 1•. l"'•il, 111 .: ,. .. 

d(· .. rr;r,,d iP t~ ~ .~.;1:1.IJ; 1( I 41 ._,;·,; i J \\;, ... ;l•.IJ 1·11;1d 

lr1 1 111 .'·:•1111l111t .)fl'I ;111d lh JI~( )1 •.1:: .. ,, "Ji't ••l111t· •• '·1:1• ;; "1· 
:».,·1 1

•\ lpyrulirw, .111d q111~111!1111-. (.' :' i':' 
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NIACIN 
Purification 

17070lq Purification of pyridinccarboxylic acids. Inoue, 
Toshio (Nippon Steel Chemical Industry Co .• Ltd.) Japan. 
Kokai 74,124.070 (CL lG E43l), 27 Nov 1974. Appl. 73 35,S!lO, 
30 I.I.far 1973; 3 pp. Pyridinrc:irboxylic acids (I) were purified 
by pas;ing gases contg. I through layers of adsorbent particles 
below the pptn. temp. oft. Thus, 30 r; nicntinic acid (Ill (purity 
97%) in N was sublimed at 230° and 610 mm Hg and gaseous II 
passed at 230° over 339 r: electrically fused AhO, (contg. S6% 
AhOJ; preheated 5 hr al 250°) to ;:ive 94.73 II (purity >!l9%). 
Porcelain Al:Ol, SiO.Al:OJ (87:13), .1ctive terra alba, ~:!icon 
carbide, and ;..ieselguhr brick were :ilso used. K Sempuku 

170G85n n.,crystallization of pyridine derivutives havinr: 
pol:ir suhstituents_ K:ito, Satoru; Inoue, Toshio; Hara, 
1:uda~ori (Nippon Stl'el Chemical lndu~try Co., l.td_) Japan. 
Ko1<a1 7-1 100.0S7 (Cl. 16 E4JI), '.!IJ Sep l!l7·1, Appl. 73 I I,l!J·I. 
29 Jan 1973; 3 PP- Pyridine derivs. with pol:ir substituent.. are 
recrystd. from a soh-ent cnntg. H:O and ale5. Thus, 15 g 
nicotinic acid of !l8.7'f'o purity, prepd. by gR5-phase o~idn_ of 
a?~ylpyridines, w;n recrystd. from 193 g 7:3 MeOH-ll,O with C 
lo rcco•·er 82.33 colnrle~s acid, >99.83 pure. Hecrystn. from 
MeOH or H.-0 alone g:ive o col;ired producL MeOCH:Cll:rOH·H:rO 
(7::\) WR• also n good ~ol..-t·nt. Similarly, nicotin11mide wru 
recrystd. from 1:1 aq. EtO!L I. Mat..umoto 

170GS-lm Pyridinrcarboxylic acid purification. Inoue, 
Toshio (Nippon Steel Chemical lndusrry Co., Ltd.) Jnpan 
Kokai 74 lOO,osr. (Cl. 16 1::4:111. 20 Sep 1974, Appl. 73 1 l,J!JJ. 
2'.} Jan l!J73- 2 pr. Crude pyridiner:irboxylic ncid~ are rccrystrl. 
fir•t from ol~-s. :ind !hen frClm lf.,Q_ Thu;, 15 i: nicotinic ai:i.I of 
99. l o/o purity, prl'pd. hy i:a~-phn,.e oxi1l11. of nlkylpyridine~ and 
suhliml'rl, w:i~ rccry•td. first from 135 i: EtOH an.I then from 1:1!:. 
i: H,O with C lo recover GG.7% pure acirl, which wn• lrs• colored 
than the control (t0

1P, snkent order rcve•s<'d). I. Marsumoln 

1J598lp Purificntion of pyridinecarboxylic acids. Inoue, 
Toshio; Yasui, l liroshi; Kato, Salr.ru; ll:ira, T;uLinori (:'\ippr•n 
Slccl Chemical ln<lu~try Co., I.Id-) Japan. Kokai 74 49,966 
(Cl. Hi E4:ll ). 15 l\l:ly l!li·I, :\pp!. 'i'.! !l:!,!13<J, JI( Sep Hli:!; 3 pp. 
Pyrirlinecarho~ylic acid~ (l) were purifieil aftt·r heal in)! .-rude L 
Acti\·atcd day may he added lo .-rurlc I hcfnrc hcalin:~- E.g., 
300 I( nicotinic acid (11) (purity ~11;.f, wt.•:;.) w;i• l1c:itrcl "ith .'i 
wt. 'It! :1<·tiv:i'.cd dnr fur 10 hr at :!:!ll 0 in the air, lr<"ale1l with 
:ictivatcd C in I 1,0, tr• give G8.:J% 11 (purily !)~1.\1 wt.'.; J-

i.;:_ Sempulm 

120503v Pharmaceutical grade nicotinie acid. Fahrig, Peter; 
Ani:crmann, Werner; Mciniclcc, Karl H. Ger. (East) 72,525 
{Cl. C 07d), 20 Apr 1970, Appl. 18 J>rc l!HH!; 2 pp. Tedi. nico· 
link acid prcixl. by KMnO, nxidn. or 3-pir.olinc contains mineral 
salts ancl dipicolinic acid "hich arc difTicnlt to rcmow hy the 
customary recry~tn. from HaO. The title process is charac
tl'rizcrl by the use or FcSO, "~ ;t comr,Jcxing ai:cnt for lhc quant. 
climin:.1io11 or dipicoli11ic :icirl. Tt:ch. nicotinic acid (75 kr, 
cont.::. 3% K,SO, and 27,, rlipicnli11ir. :icitl) an.I I.!) ki: Fr.S0,.-
71!,0 in liOO '- tapwal•·r ~lirrcd 2 hr under reflux anrl cool~rl to 20° 
r.avc 45 kg pharmaceutical i;rarle homor,c:11tous white nic·otinic 
ncid. The dc<'P red combinrrl mother-liquors anrl filtrates wa~ 
coned. and the crystal ma~h lillur.rl off, returner! to a new batch 
of lcch. nicotinic acid, and ai:ain lrcalctl with FcS0,.7H,O. 

C. n. Arlcli11:ill 
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NIACIN 
Separation 

-tJ.;o9p Sepuation of a eutectic mixture of n!cotinic and iso
nico:inic acids. Dialek. Jerzy; Porada. Slawom1ra (Instytut 
Chc:::i1i O;:olnej) Pol. 57 ,JH (Cl. C Old). 30 Jun 1969, Appl. 
'.!\I 1),-c rn66; :! pp. An el1icient method is described £or the 
scpn. of nicotinic acid (I) and i;onicotinic acid I (II) irom their 
eutectic mixt. by crystn. Thus, lS g of a eutectic mixt. contg. I 
7.5 :ind II 2.53. was dissolved in 310 ml H,O, the pH of the soln. 
was brought with caseous :-<H1 to ·LS, and the soln. was evapd. to 
l 7'1 :ni :ind :dt to cryst:illiz": S 11; .if !. cont.~. <.5';;, II wa; ub
tai:1~<~ ar:rl after recrystn. pun: I "°Ci$ obu1ncd. m. ~3:;.:~-7". 
C:-y:--t11. 111uthcr liquors w~re: cvapd. to dryn~s> and th~ ammonium 
'-'lits oi the pyridinecarboxylic acids were decompd. at l:!l}-30°. 
The residue, contg. S6.53 oi I and II in the ratio 6:-1 was sep<l. 
by co~ventional method, e.;:. accorclin)t to Pol. 50.0i9. Cf. Pol. 
3~.!'.l~l and .3.5.~.i:!; L".S. 2,748,13r3; Austrian '.!4'.!.G'J9. 

Karol Butkiewicz 

3842~ Separation of nicotinic and isonicotinic acid. Hocllmg, 
Wilhelm; Eilh:111cr, Hans 0.; Krautschik, Gcnl; J\fohrhaucr, 
Rolf Ger. (East) 58,090 (Cl. C 07d), 0.5 Oct l\ili7, ;\;ipl. 2G 
Jan 19G7; 2 Pf'- Mi,.ts. of niwtinic acid (l) :uul isnnicotinic 
aci<I (II) were scpd. by :rn "xtn. with suhstituted pyridines (III) 
al !iO-·l'.!0° followed by an extn. with HN01 al 0·-30°. Thus, 
I ki;:. I and I ki:. II in 3 kz. III (b. 115--250°) was stirred 2 hrs. 
at 97°, the suspo:nsion filtered, the filter-cake washed with l I. 
McOH, and dr:ed to yield 770 g. II (purity 94.1 '/o). The filtr:itc 
was ~vapd. to dryness, the residue (120.5 g.) trcatccl with 1690 
i;. 643 aq. H NO, at 51) 0

, tht: reaction product filtered off ancl dried 
to give l .4 k~. nitrate of I (purity ():3%). For further purifica
tion, the nitr:ite was stirred with 1120 g. 203 aq. H NO, :! hrs. 
at :?0-:!5°, filtert'd off, and <:!ricd to give 131.5 g. nitrate (purity 
9.5.5%). This substance was suspended in 2630 g. clistcl. water, 
aq. KOii aclckd to pp!. I at pH :3.5, the pp!. f1It.:red ofT, washed 
with ~ft:OI{, :incl dried to yield ll!i.5 g. I (purity !Ho/c.). The 
washin~s and the mother liquor were worked up in a ~imilar 
t:1:11uwr to r,i,·~ ~S.'j Jo:. nf a 111i.xr. of~~.!">'~~ I ;11ul 71J1'7n11 whic!1 
w~1c;. 11~c:<l for tlil" nr~t t·\t11. prncC'-;~. :\.. Rorlcr~ 

..;Q62Qp Recovery of nicotioic and isonicotinic acid. Eilhaucr, 
Hans D.; Kr:111tschicl.:, Gerri; Knrt:o;chinkski, Ccrh:ml Ger. 
(East) 61,514 (Cl. C 07rl), 05 May J()(il(, Appl. :?8 Ang 1!JG7; 
:l pp. Tho: ritlt· compel•. (l) arr n·e<.-·.,n·d from mother liquors 
COii!!:· '.! r.·i~ I hy contirmou• counlc·rcurrcnr c•ln. at O-HKJ 0 

wirh an org. base ~atcl. with 11,0, folluwctl by cxtn. with eonerl. 
(till f1li%) aq. NaOH at 0-120°. A description of a pilot-plar.t 
:s ;-:ivcn and a table contg. rcsuhs with various bas~~. % rc<:overy 
etc. II. ?ouwels 
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NIACIN 
Misce1laneous 

135975q Catalrsts for oxidation of alkylpyridines. Morita, 
Ma,amichi; Inoue, To,hio; Hara, Tadanori ("'7ip,on Steel 
Chemical Co., Ltd.) Japan. Kokai 74 39,591 (Cl. 2. '())C,112, 
13(\J)Gl 13, lG E-t31). 13 Apr 1()74 .\ppl. 72 S'.:',849, ~l Aug 
197:?; 4 pp. V, Sn, Ti, Bi, Sh. · .. W co::npds. were t scd as 
cataly,ts for the air oxidn. of P,- or -y-alkylpyridincs. E.i;., l I. 
2-mcthyl-5-dhylpyridine v:ipor was air-oxidir.ed i11 the prc•cnce 
of a catalyst contg. l ki; Tio,, 117 i: r>:H,VO,, 17.5 i:: SnCl,.5H,O, 
100 g Di(i:\01 ),.GH,O, :ind S50 ml H,O to i:i~·c Gl.23 nicotinic 
acid. 

995!0b Catalyst compositioa for gas phase catalytic oxidation 
of picoline. Yokoyama, Ryoichi; Sawada, Katsumi (Teijin 
Chcmic:il Industry Co., Ltd.) Japan. 72 00,805 (Cl. C 07c, D 
Olj), I l Jan lffi2, Appl. 04 J\far 1968; 2 pp. A mi:-:t. of V,Q, 
and Cr:01 (V: Cr = l :0.5 to l: l) was calcined pr<:ferably at 650-
7S00 ia the pr.:sc.icc of 0 to give a desired catalyst. !_: r_., a mixt. 
of V, Cr, Sn, and Sb (100: 75:4: l) carried on SiC (8-10 mesh) was 
h~at~d at 650° in the presence of 0 to give a catalyst. P,·Picoline 
was oxidized usini; the resulting catalyst at 3()0° with 200 !./hr 
air to give 86.8';·0 3-pyridinccarboxylic acid of 93% purity. 

Hiroshi Kataoka 

101: l!llf.~~w T-Butylphenoxyalkylrne c•ters or benzoic and 
nicotinic acid•, compo•:tions contnioin11: them aod their anti= 
hi•tnminic method or use. Duger, Frank r i.; De Graw, Joseph J., 
Jr.; Johnson, How.ore! L. U.S. US '• 51,4H (Cl. 424-266· 
C07D213/5!'.i), ?9 Mny 1984, US Appl 1-.1.183 22 Jan 1980· JS 
pp. Cont.-in-po1t of U.S. Ser. No. 114,IS.1, ab1rndoned. 3 4-Rnic,,., 
H10(Clhl~(CR7,).(CH>),Ofi> ((, R • If; n• • 11lkyl; fiR• ,;. alkylene: 
H2 = H. ~lkvl: R• ., H, acyl; m, n, p = 0-10) were prepd. nnd 
4-Me,CC.-11,Q(Cllzl,01<' (II, n• = nicur..inoyl, q • 3, 4; R• ., Dz, q = 
4) were claim~d. Thus, 4-MeiCC.H,OH w35 treated with Cl(CH7) 40Ac 
to i:ive II (fi• "' Ac, q • 4) which wu s;ipond. to give II (It• • H, 
l!IJ .. JII wa~ esterified with .nicol!noyl chlori~e ~-Jive 11. <_R• .. 
n1cotmoyl, q - ·I. IV). Thl' h10t11m1ne relea~inh1b1tm .. ocllv1ty of 
II I and IV relative to that of chlorp!le:ie~in was 10.0 and~20.0, resp. 

101: l!ll700q 1,·t-Dihydropyridin" csten 11nd dru,~ contnining 
thrse ctters. Sunkel l..crelier, Corlns; l'ou cl~ CHa-Junna Munoz, 
Miicuel: Srutkov, Pet'.r H.; Straumunn. IJionielle ICermol S. A.) 

1oi: nGG·li Antidepruunt• contoininf!: L-tryptop~an •.n~ a 
monoamine o~idue inhibitor. Coppen, Alec Jamu Drat. UK I 11. 
Appl. GB 2,12?,2?9 (Cl. AGIK45/06), 16 Ma~ 1!>81, Appl. 
112/31,!>75, ()')Nov 1982; 3 pp. Antidepressa.nl.3 cont111n L-!rypCo(>hon 
(73·22-J) at lower dosu ,vhen corf!bined with a monoam1nt nr.1dn1r 
[9001·66-5) inhibitor, e.,., phtMl:rr!f! (Sl-71-11) or Cr~nylcyprom1nt 
( 155·0?-9). The anti.depre~anl action of the ,compn. IS greater th•n 
eithtr compd. alone in their usual do•Bge~. rhe compn•. ni~y •ho 
cnnt•in /olic acid (5?-3()-J]. ascorbic ~cad (5()-81-7) •. PY!'•do11nt 
(~5-Z.1-G), 1hic:min' [S?-43-11], ribaflau1n (83-8S-S), nrcoc1nrc acuJ 
f5'l·H·Gl or nicntinomidr (~8-n-o). 

i 
I 
I 
\ 



84.55. 

84.56. 

84.57. 

84.58. 

-12-

101: 921Hh Lutenl curinK 11i:cnts for epoxy rc~in5. Takeuchi 
Koji; Ab•. Masahiru; Ito, Nobuo; Hirai. Kiyomiki (Ajinomoto Co." 
Inc.) Eur. l'nt. Appl. EP IOJ,837 (Cl. C03G59/56). 04 Apr 1984: 
Jt' Appl. 62/164,557, 21 Sep 1982; 32 pp. The curini ll"enl.> 
usr_ful in formulati:tg novel at11ble 1-pnckage heat-curable ;po:.y 
re•:n-basrcl CJmpns .• ar~ pr~pd. by treating a pnlyfunctional epoxy 
compd. and a compd. '.· :ing a tertiary group and 2:1 OH SH 
COOH. a11d CONHNH1 i;roups, nnd by lrea•.ing the 2 ~bov~ 
com;ionrnt.> ~nd an org. compd .. hilvin: ?=2 active H atnms (excluding 
compds. h~v1ng epoxy or ~"t1ary amine group~). Thus. a mixt. 
contl(. Epon 828 (I) [ZSOGS-1:1-6) 100. ZnO 3, TiOz 2, and curing 
agrnl, J?<rpd. by treating I with 1-(2-hydru:cy-3-ph~norypropyl)-2-= 
phenylimidazole (II) [9145-t-61-S] 20 p:ir:.s. h:id on•el temp. 90". 
p•ak temp. 1:15°. curing temp. nnd time 120° and 60 min. resp., and 
storage •t,.!Jility ot 30° >I n•o, compared with 60°, 170°, JOO". GO 
min. and <1 c!uy, resp. for n &imilu compn. conlg. unreucte<l 11. 

101: 53697t Supplementary rood containing vitamius nod/or 
minerals nnd optionally further components. Van der Eijnden, 
Cornelis Maria Joseph (Van Melle Nederland 8. V.) Eur. Pat. 
Appl. EP 102,663 (Cl. A23Ll/30). 14 Mar 1984, NL Appl. 
82/3,150, 10 Aug 1962; 12 pp. A food product is prepd. Crom water, 
carbohydrates. and ngelable oils, and fortified with vit!lmins and 
minerals. The product may be used to supple::-enl food in areas or 
malnutrition. Thus, a mixL or sucrou (57-50-l] 42, glucose syrup 
42. hydro•enaterl cocoa fat 8. cum arabic (9000-01-S] 1, and water 
73 was boiled at 123" to 7% residual moisture. cooled lo 70°, and 
treated with 4.5 ~or a mixL or vitamin A. (11103-57-4], v~tami_n D, 
(&7-97-0], vitamin E [140&-18-4], vitamin C (50-81-7], v1ta'!11n f!r 
(59-41-81. vitamin R1 (83-88-5), vitamin D, [8059-:?~-3), v11nm1n 
Dn [Gd-19-9), ,·olic acid [59-30-3], niacin [59-67-6], and 
pantolhenic acid [79-83-4 ). The mass was mi•ed. cooled, formed 
into blocks. nml packnged. 

93: 353~r Concentrated GTF chromium complex brewers yeast. 
Sznlny, Andrew U.S. US 4,343,'JOS CCI. 435-256; Ct2Nl/16). 10 
Au~ 1982, Appl. 166,(54, 07 Ju! 1980; 5 pp. Brewers' yeast contg. 
-2000 ~g Cr/mg, >80% or which is present a• i:lucose tolerance 
factor (GTF)-11ctive org. Cr complex, is pre pd. by culturing the yea:;l 
in a anedium contg. Cr oxide -29, nicotinic 11cid 29-32, i:lucinc 
17-20, 1.-glutamic acid 17-20, and L-cysteine-HCI 19.33, bftSed on 
wt. of •olids. The yeast nutrient wu prP.pd. by dissolving nicotinic 
11cid. glycine, and L-glutamic acid in li20 at 90° with const. agitation; 
11 soln. of Cr oxide in H,O w•9 added &lowly, followed by L~leinc-HCI. 
The soln. w11s •tirred for I h 11t 90°, nnd allowed lo •cllle e.ncl cool for 
48 h. A •uspenoion of h.-wers' yenot in ~120 11t 35" wa• 11dded, ond 
the mixl. 11r.itat"cl for 24 h nt 3~ 0 , 11nd henl1:d to 90° for 3 h. The 
kdlr.d yr114't wn'\ "'prny dried, hydroly£r•l wilh n prnkfllytic cn7.yme. 
the cdl frngment• were removed by centrifuging, and tie sol. 
msltrinl "'"' •p,ny dried and "'"nyed. The or~. Cr cont.:nt wos 60% 
of the tntnl Cr. Whrn administered lo normal subjects with 
ahnorm•I glucose control, mftturc diabetics, and juvenile d111betic• at 
200 µI( Cr/d•y for 4 mo. hlood cholesterol onol tri~lyceride levels 
decre«cd, nncl high-J. lipoproleins incren .. d. Glycosylntr.d lib 
levp)q in rliohetic-t y,,.rre norm11li7.cd. 

!! I: r.nixp Chari:c fur nll·ltinK vanai!ium fcrro11lloy. B:iir:unov, 
11. I.; Zaiko, V. P.; !lys•, M. A.; Shcherhakov, S. S.; Pig:i•ov, 
V. E.; 5ihilcv, Yu. I'. (Chrlyahinsk Electrometallurl'ical 
Cornhine) U.S.S.Jt. ifi5,:lllt (Cl. C22C3:J/0-1), 23 Sep 1°980, 
r\ppl. 2_r,93_r,21, O:J Apr I !J/8. Frum Ot/1rytiyn, lznbret., l'ri•m. 
(J/1rnzt•y, Tounr11y<' %nnhi l'JllO, r:1r,). liO. The los~ uf rnct:1I liy 
~l.1;: 1.. clcuc,1~ccl and the ~cpn. of >la;: from nwtal in a solid form 
improved hy aclclin;: 10-2i;% sl,,.l;:e fr >111 ma11c1f. of 11icoti11ic 
acid [~9-r.7-6) (Mn01 r,o-60, NaOIJ 0.7 1.2, Ph 0.01-0.1%, 
balanre lhOl to thr title chaq:e C< nti:. V material 30-40, 
Si ront~. rcducin~ :l~f'r' R J.'j, C-cnnf>!. rrclurinri ;tr,rnt '1-f>7o, 
b;d,11:1 ,. Ca cuntv.. nu, 
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105293d Trapping nicotinic acid. Jl:tra, T:Hfanori; Inoue. 
Toshio (t'ippon Stcd Chemic:il Industry Co., Ltd.) Jap3n. 
Kobi 74 62,475 (Cl. Iii E·l:H ), 17 Jun 1914, A;ipl. 72 104,-l·IU, '.?O 
Oct 191'.!; 3 pp. I\"icotinic acid (l) was trapped by introclucini: 
1-cnntr.. gases at 100-'.!00° onto the layers bearing fillers or 
inao:tiH par:;..:1es or U.5-10 mm in diam. E.g., I3.5 11: crude I 
(purity !Ji%) was sublimed~ hr under 30 J./hr N current :it :?35° 
and GIO mm. The sublimed v:tpor (2'.!0°) was passed over IUO 
ml Fus.cl AY,O, (I-IA 111111 in diam.; inlet temp. ISO", outl~t 
temp. 140°) to trap 13 g I (purity >99%, 0.5-1 mm in di:un.). 

K. Scmpuku 

43~87b Nicotinic acid esters. Azerbaev, I. N.; Erzh:rnov, 
K. Il.; Kasymkhanona, U. F. (Institute of Chemical Sciences, 
Academy of Sciences, Kazakh S.S.R.) U.S.S.R. 351,849 (Cl. 
C 07d), 21 Sep 19i2, Appl. 13 Aug 1970. From Otkrytiya, I:o
brcl., P.o.'I. Obra:!Jy, TovarnyeZnaki 1972, 49(28), 72. Heating 
nicotinoyl chloride hydrochloride with acetylenic glycols in the 
presence o.' a tertiary amine afforded the correspond& Jg title 
esters. 

12J706v Microbiological production of protein-vitamin con
centrates. Dikanskaya, E. M.; Bal:llianova, A. A. (All-Union 
&iwt ific·- Rescarc:h Institute 0£ Protein Biosynthesis) Brit. 
1,226,477 (Cl. C 07d), 31 Mar l!l71, Appl. :!8 May l!JW; 3 pp. 
l'rot("in -vitamin cones. fortified with rihnnavinc arc produced 
by Erw10/huium tul:byii in a yeast medium procluced from 
prtrri:rnm hydrocarbons. Thus, }"Casr pruclucecl nn a mixt. of 
pc1r .. Icurn 11-parallins w;;s clild. to a concn. or() wt.%. sterilized 
in ;.11!11111 rockinr, nasks. ant! inoculatc<l with a 2% 2-clay culture 
nf E.. asl:ybii i;rown 011 similar yeast mc:clium. The culture was 
~"""' u:11lc·r <lincr.·nt aeration c:oncliti11ns for (i clars. \Vith 
aerarion ,,r 0.1, :.!.:!, :i.11113.(; i: 0/hr, 280, 1:130, and 1730 mi: or 
ribnll ... ·;nc /kg of d. y prl·pn. were form eel after 2 <lays; 10.:~;IO, 
11,r.no. :incl 10,!)8') 1111:/k~ wcre formed after C. clays. The CunJ.:us 
'"" thc·n r,rown in a ;,ou ml fermentation tank with :lOO nil of 
y1·:!.;r n11:diu1n prt·r•d. a" ahuvc. Dion1)-cin a11ti1Jiotic, :!(;d i.::1its/ 
1111, "a,, nddccl :1111! the n1c<li11111 was ino<·ulatc<I with 10 vol. 'fr 
of fJ:.,1-; n1lturc .,[ E.. 11>/tbyii. Fcr111entatiu11 was •·arriecl out 
"ili1 acratin11 and 111ixini:; olcic a(·icl was acl<lcd to control 
f•.:imin!:. The !<·mp. was !;cpl at 30~. Jn 21 l1r the medium 
turnccl yrllow clue to ribonavine. In 18 hr the vitamin ll 1 con
tent '"" WO µg/ml and in iO hr it was RSO µy;/ml, which cor
rc·sponclrd to !JOOO mi:/ki; of dry prepn. After 70 hr the culture 
mass wa< clrinl at 100°. The dry powder containecl crude pro
trin ·10~·~. riboOavinc !JOOO, pantothcnic:, a~id r,.IO, pyricloxine 
'.LO 11icotinic acid 500, thiamine 10, and l.J1ot111 0.2 mi:/kg. 

' S. I'. Marino 

r 
I 
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;,;;;..us1s Or THE ABSTRACTS OF PATEtlTS 

The patents B5. l. - B5.6. are held l:ly the same firm and describe 

syntheses starting from nicotinic acid by reaction with diethylamine, 

phosgene and similar compounds. In B5.7. nicotinic acid reacts with 

diethylacetamide and in B5.8. a gasphase reaction of nicotinic acid 

witn diethylamine on silicagel is described. 



ABSTRACTS OF PATENTS 



~~=::/ :::. .. ~/25/01 

BS. 1. 

BS.2. 

BS.3. 

B5.4. 
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BS 

N IKETHAMIOE 

Preparation 

85: J:?G5Sp N,N-Disubstituted c:irboxylic amide~. Gre:p. 
Erzscbet; Gribo,-s:<ky, Pal; Marosvolgyi, Sandor; Pinter, 7.o!tBn; 
Szila .. yi, <.;yula; Szita, Istvan; Tarr, Csaba; Tosi, Laszlo 
(Es1.akmagyarorsugi Vei:yimu,,,.ek) U.S. J,9·11,753 (Cl. 260-2~7.7V; 
C07D). 02 Mar 1976, Appl. 421,6~2. 04 Dec 1973; 6 p;>. 
Nineteen £ .Nl1•!1z [R = Me(CH·ilu, ClCHi. Ph. substituted 
pheny!, :1-pyridll. Ph2CH; 11•,Rz = s:ime or diff.-rent c, .... alkyl 
nr Ph: or Nll•Rz = morpholino! were prepd. by reaction uf 
RCO:H wit•1 ClCONl1•R: at 110-220•. 

84: 17!!901d N,N-Disubstitutcd carboxylic ncid an1i<lcs. 
Eszakmagyarorsza~i Vcgyimuvek Neth. i\11pl. 73 17,0:iJ (Cl. 
C07Cl. lG Jun 1975, Appl. 73 17,053, 12 Dec 1!173; 19 pp. 
l1t:O.Nn1n2 (I; R = Cr-11 alkyl or haloalkyl, Ph, or substituted 
phenyl; R', n2 = the ~amc or different Cr u alkyl or ~ubstituted 
alkyl, Ph, or substituted phenyl, or nr111N = a N hc,tcrocycle) 
were prcpd. by reactinl! RCO:H with ll'R?NH or with ClCONWll2, 
with elimination of HCl and C02. Thus, MeCCH2)uCO,H with 
13u1NH gave 75% I (R = n-C1sHu, n.1 = n2 = Bu), and BzOH 
with ClCONPhCHMc2 gave 78% BzNPhCHMc2. Eighteen other 
I were prepd. 

84: 58%7w N,N-Disubstituted 11.romatic and ·aliphatic 
carhoxylic amides. Gribovski, Erzsebet P.; Marosvol~yi, 
Sandor; Pinter, Zoltan; Szilagyi, Gyula; Szita, Istvan; Tnrr, 
Csaha; Tasi, Laszlo CEszakmaiyarorszagi Vegyimovek) Fr. 
Demande 2.253,735 (Cl. C07CD), 04 Jul 1975, Appl. 73 
4:J,898. 10 Dec 1973; 22 r:i- Amidation of henzoic acids or 
Ph2CHC02H with amine-i: ;o~gene mixts. ond with carbonyl 
chlorides gave twelve RCON!llltl ({; R = Ph, suhstitutcd phenyl, 
CHPh1; Rt = C1-~ nlkyl; Rl = Ph, Cr-' nlkyl; NR1R2 = 
morpholino). Similarly prcpd. were seven I (R = pcntadecyl, 
ClCH1; Rr = Bu, CHMe2, Ph, alkoxymethvl; R1 = Bu, Ph, 
clialkylphenyl). I are userul ns hcrhiciclcs ond analeptirs and in 
the trcntmcnt or orteriosclerosis. 

.•.1: ~ti90J: N,N-Disubstitut~d carhoxylic acid amides. Crq;a. 
~:r~~eh~t; Gribovszki._ Pal; Marosvo}IO'i, Sandor; l'~ntrr, Zolta:1: 
:-11la)?yr, Cyula; S7.1ta, Istvan; l IHr, Cs~ba; fns1, l,;,~1..0 
Austrian 323,123 CCI. C07Cl, 15 Sep 1974, Appl. 10.08.':!/73. 
1n Dec 1973; 10 pp. The title amities were prepd. in hi.:h yield 
111 I •ll'P liy lrcat:ni: the 11r.id wil.h !he ~rmndary n111i11<' ar.rl 
I 'Ot'I! or the carbarnoyl chloride. Thus Mc(Cll,)1,CONl\01 ,.,,,; 
.,J,1ained in 753 yield hy treating Mc(Cl12)1,C02H with COC'1 
i.:id :-:Hl3u~. or in 74.1!3 yield hy treating Me!CH2li.C01H with 
11,;. '.'\fOCI. Other omitlcs ~imilarly prcpd. include BzNPhCI !Me:. 
('I( IH'ONl'h1. N .N-.lirthylnicolinamitlc, and N-hc11zoyl11HJrf)hnli11e. 
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IG3S52~ N,N-Disubstitnll·d carboxylic ncid amides. 
G"&.:1. Erzscbct: Gd1uvszki. l\11; :'-.brosvnl~yi. $andor; l'intc :. 
Z•>!t.,n; S7.ilagyi, Gyul.1; 5,:ta. Istvan; Tarr. Csaba; Tasi. 
La"!o (Eszakrna~yarnrszabi \"cgyimuvek) Gcr. Offen. 2,31;:;.45 I 
(CL CO:C). 31 Jul 1()75. Appl. P 2:l 65 451.5-42. II D~c 1~7:1; 
2S pp. l)i,·ision of Ger. Offen. '.Ut;l,ti04. HCONll 1Hz (H, ll•. ll' 
= alkyl, Ph; Nfl.l[{? = morpholino) were prcpd. by hcatitoK a 
c:uhoxy!ic acid with a disuh,titutcd carbamotl chlori<lc nt 
110-180° without a st>!vcnt. Thu<. ;J,:i-(0,NJ,CoH;CO:H was 
he;1!cc! "ilh Bu:NCOCI at l·IO tj0° to ;;i,·c 74~~ :l.5-(0::"-i):= 
C;H1CONBu,, 

9G777w N N-Disubstitutcd bcnzamidcs. Grei:a. Erzsebct; 
Griho\'szki, P;I; Marosvolgyi, Sandor; Pinter, Zoll.an; Szilagyi! 
Gyula; Szita, Istvan; Tarr, wba; Tasi, Laszlo (Esw.kmagyarors7.l'.g1 
Ve;:yimuvck) S. African 74 00,572 (Cl. C07c), 2~ Oct 19?4, 
Appl. 74 0572, 29 .Jan 1974; 24 pp. Benzoi~ acids re~ctcd with 
amine-phosgenc mixts., or carbamoyl chlorides, to give elc"cn 
benzamidcs II; Rend RI (same or different) arc CH_Mc1, Ph. Bu, 
Et, CH:CHMe1, CHMcEt, and Nfl.R1 = 4-morphohnyl; fl.? =, H, 
Cl; IP = H, Cl, N01, OMc; R• = H, Cl, 0:>.1c; R~ = H, N01. 

O~le]. Similarly prcpd. were six HCONl('ll' ( 11; ll = pcntadecyl, 
CILCl, CHPh!; W and R1 (s.rnw or different) arc Bll. CHMe2, 
Ph, Me(. I and II ::ire useflll in the lrcatrm·nt or artt'riu;clero~is 
nnrl as tranquili7.ers, an~lrptic,, anti hcrhi~irles. 

I 12810w N,N -D icth ylnicotinamide. Moulin, Franrc>is 
(Lorn:i. Ltd.) Swiss 473,12.1 (Cl. C U7d), I!) Jul 1~.Hifl, Appl. 22 
Frh 19GG; 2 pp. Throur,h ::i mixt. of 30 g. nicolinic acicl (I) an1l 
:JG s:. :\cNEt, (II) was pas,ccl J'.?O 1111./hr. N ar11l the flask hratcd 
so that, at a vapor temp. or 130-50°, 5 1111. of mixt. AcOH-II 
cliscrl./hr. In !l hrs., 43 .. 5 ml. rlistillatc was collcctecl ar11l 40 
1111. II added to th!'. 1111\t. :Hl<'r c1Joli11,~ C..!J ~:-I cry~td. and the 
rrsirlur distd. to i;ivc 11and1'0.1';:;, title cr,111pd., h 10 1;,;,-1°. 

(~1·rhc11 S1p11t:1 

10'1)f17~ ;f .~•-D1-:thyt.1m1rl~ nf flt(Otlnl( al1rl f>11r•111·l•H1· 
{1,·:1,:; \' l.r,,.;,,~1r~11v,H r· f·H!1rrnv.~.! .','1(0t.l1·.! 
·1,. ·· 1;·11'.~~.11 :1: ... 1 ::11,·J u.;.; SR .!..lrl.lHS t. 11,,; 

:.I.11 jq,1.'"\, .\:1pl 11•1 lJn· t•.Jtitl; i;r'1rn /;ohrtl., i'rom ()hn1;:~y. 
J nrrl'"·"" x,11:k1 l'Jf.>.~ .. \.-,(17), :_1,;_ Title (,'(Hl\f'd. I;-. prrp1\ from 
n1l1d1•1w :ind .11H! L:~~<lf ir1 tilt· v.1p••r p\i;1··•· 1n th1· prc ... t·11n· ,,f .\ 
~i!1c.1 .:t·I 1:.1Ldy...r. :-.: .. cL 
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Ar:ALYSIS OF THE ABSTRACTS OF PATENTS 

There are two main groups of patents both starting from 2-methy 1-

5-ni troimi dazo le. In Cl.l., Cl.2. and Cl.8. this compound reacts 

with ethy 1 enoxi de and in C 1 . 3. - C 1. 6. it reacts with ch 1oroethano1. 

In Cl.5. a yield of 71.8% is given. 

Other processes Cl.7. - Cl.9. at a first analysis do not reveal signifi

cant advantages compared to the standard processes. 



r ~c·:: 1rR;.;s5/c1 

ABSTRACTS c~ Pf\TE:;-;-s 



Cl. 1. 

Cl.2. 

c 1. 3. 

cl .4. 

-1-

Cl 

ME TRGrl I DAZOLE 

Preparation 

14i450d l-llydroxyalkyl-5-nitroimidazolu. Frank, Anton; 
Karn, Helmut; Spaenig, Hermann (BASF A.-G.) Ger. Offen. 
2,359,625 (CL C070), 05 Jun 1975, Appl. P 23 59 625.0, 30 
Nov 1973; 11 pp. l-Hydroxyalkyl-5-nitroimidazoles {I, R = R2 

= H, R• = Me, H, Et, CHMe:; R = R• = Me, R2 = H; R = Rt = 
H, 1{2 = Me; U = R2 = Me, R• = H) were obtained in 
53.6-78.4,.. yields by treatment of a 5-nitroimidazole with 
ethylene or propylene oxide in a mixL of (HCO),.O and AciO and 
25-30°. I are polymn. catalysts ond condensation catalysts. 

97648p 1-(2· Hydroxyethyl )-2-mC":thyl-S-nitroimidazole. 
Muhlbrod, Jan (Starogardzkie Zaklady 1''armaceutyczne "Pol
fa .. ) Brit. 1,301,225 (Cl. C 07d), 29 Dec 1972, Pol. Appl. 133,-
251, !()Jan l!J70; 3 pp. The title compel. (I) was prepd. in 803 
yield frcm 2-methyl-5-nitroimidazole sulfate and ethylene oxide 
in mixts. of H1SO, and a sate!. aliph. compd. having an 0-contg. 
functional group or an 0 hetcrocycle. Thus, 200 g 2·methyl-5-
nitroimidazole (II) was poured ;,ncl 158 g J!1SO, adclecl dropwi~e 
to 140 ml Me1CO and 23 ml ethylene ~lycol below 4C 0

• A total 
of 320 g ethylene oxide and 66 g 11,SO, were alternatively added 
in portions over 100 min to the re:i..tion mixt. at 4,:;....:;o•. After 
pptn. of unreacted 11 by diln. with 4!\0 ml H,O the mixt. with 
35~ :\aOH at :J5° pptd. 205 g crndc proclud which gave 1'11 g I. 

101618c 2- Substitutcd-1-(hydroxyethyl)- 5 -oitroimidazoles. 
Klo~a. Josef; Thomas. Gottfried; Friese, Johannes Ger 
(Eastj 88,028 (Cl. C Oid), 20 Fcu 1972, :\ppl. WI' 12p/145,335, 
05 fcu 1970; 3 pp. The imicl:nole (I) was obtained in 71.8·· 

o,,.-(,.').._,,. 
CH 1C.Hz0,.. 1 

4 . .';~'~. yield of 18.3-19.2% conversion by hydroxycthyl~ting 
mot!iylnitroimichzolc with cthylrne chlnrohydrin, satcl. with 
11(1'~) at l:?f~·7° for !l.[>-10-'• hr. 

101609a Antiparasitic I-substituted S-nitroimidazoles. 
\'allcs. Paolo (CRC Compagnia di Richerche Chimiche S. A.) 
Swiss 520,090 (Cl. C 07c). ::?R Apr Hl72. Appl. 3211/67, 06 Mar 
1%7; 5 pp, The antiparasitic title cnmp<ls. (I) were prepd. 

0, .. J::.~R 
C:t4,C"iX I 

from alkylcne di halide and I H·imidazoles in the presence of 
HCO,H, HOAc, or EtCO,H. Thus, 6.3 g 2-melhyl-~nitro
imidazole, 84.6 It Br(Ci11 ),Ilr, and 21 g HOAc was heat•d 18 hr 
at 110-14° to give 1.4 g I (R - Mc, X - Br). Similarly prepd. 
were I (R - Mc, X •I and OH), JI. J. t>:itzsch1'e 
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• 110314m l-(JJ-H;droxyethyl)-2-alkyl-S- nitroimidazolcs 
Klosa, Josef Ger. Offen. 2,00I.·CJ2 (Q. C 07d) 15 Jul 19-1. 
Appl. 03 Jan 1970; 7 pp. The title imidazolrs Cl) a.re 11rcpd. 

1(,y 

°"'~!(.. 
CHzOtzOI I 

treatment of :2-alkyl-&.nitroimidazoles with HOCH CH Cl · th 
prcS«:nce of HQ at a raised t Tl 2 h ' '· ·~ . c 
azolc (m. 25?-4 "). HOCH CemH p. ius~ -mel yl-.S-mtro1m1d-
h l?S-7; in. • 1Cl s:atd.with dry HCI stirred 10 5 
rat - gave m the basic rnidue 2-methyl-1(5)-nitroimi.i-

azol~. The filtrate made alk •. with Na OH to pH 10 and the H,0 
a~d aso-Pr<?H-w:isl!ed p;>t. dncd _Yielded 71.83 I (R - Mc), m. 
158.5-60.5 • Similarly .-as obtainl°d I (R - Et), m. 87-9". 

C. R. Addinall 

22129s Chemotherapeutic nitroim.idazoles. Toth, Joszd; 
Fekete, Gyorgy; Gorog, Sandor; Gorgenyi, Katalin; Szporny, 
Laszlo; Boor, An:ia; Holly, Sandor (Riehle:, Gedeon, Vcgyes
zeti Gyar R. T.) Austrian 269,135 {Cl. C 07d), 10 Mar 1969, 
Hung. Appl. 26 Nov 1966; 8 pp. I and II, wherein R is H or 
low alley! were prepd. Thus, :00.5 g. 2-methylimidazole is re
fluxed 3 hrs. in 60 ml. C1CH,CH10H giving 40 g. light yellow oil, 

O,N_.+1: !>t. (I, 4-NO,) 
~ (11,S.NO,) 

CH,c:H,OR 

t:i,,_ 1 .. 140-240° which yielded 12.44 g. 1-(2-hydroxyethyl/-2·· 
methylimidazule, m. 63-5° (AcOEt); hydrochloride m. 125-7°; 
picrate m. 154-6°; nitrate (111)-HCl, m.108-15°, nitrate picrate 
m •. lG0-2°. 111 was stirred at 20-30° while 78 ml. HN01 was 
added dropwise. P10) (16.6 g.) was added and after 10-15 hrs. 
at 20-75" worked up to give 41 :59 I-II (R - H) ro. 123-30° 
and m. 157-9°, resp.; nitrates m. gs-100• and 69-70", resp. 
Also prep. were I (R - Ac) m. 142-4" and II (R - Ac), m. 
70-3°. The new compds. are or therapeutic:al value as chemo
therapeutics against trichomonas infections. Friedrich Epstein 

87814k l-{2-Hydro:ryethyl)-2-methyl-S-nitroimidazole. K R 
KA Tov~a Zdravil Brit. 1,138,805 (Cl. C 07d), 01Jan1969, 
Yugoslavia Appl. 20 Jun 1966; 2 pp. A mixt. of 11.7 K· 1-(2· 
bromocthyl)-2-methyl-5-nitroimidazole, 39 ml. HCONH1, 1.8 
ml. water, and 0.3 ml. 93-1003 HCQ,H is heated 3 hrs at 110-
150, 27-8 ml. _HCONJ:l1 distd. at 0.7--0.8 mm., and th~ residue 
worlccd up to give 693 1-(2-hydroxyethyl)-2-methyl-5-nitroimi-
dazole, m. lG0-2°. BDPN 

7797Jx ltl-(Hydro:ryethyl)-2-methyl-S-nitroimidaiole. Al-
da, Vasilichia; Danulcscu, Virginia; Cilian.u, Stefan B.; J?cl· 
loni, Viorica (Romania, Institute for Chem1cal-Pharmaceut1cal 
R=rcb) Rom. Sl,308 (Cl. C 07cl), 10 &v 1968, Appl. 11 Oct 
1907; 2 pp. The title product (I) had pharmacol. activity. 
Thus, 13 HCO,H, 1.4 crude 2-methyl-5-nitroimidazolc and 2.8 
kg. ethylene oxide was treated at 25--30° for 00 min., kept 75 
min. at this temp. and worked up to give 75--0% I, 153-9°. 

Marcel M. Gregorian 
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21i~ISz lmiduzole dcri,·a lives. Toth, Jo,d; F··ko:t •\ c_;y.,q;y 
ll•>vr, :llrs. Lujo~; Szporny, Luszlo; C1~1:e11yi, :llrs . .-\kus 
l~or.11:. Sundnr; llully, Ssndor (ltiehtcr, l;cJe1>11, \·,·~r•·Hct 
Gyar ll. T.) Hun;:. 154,716 tCl. C 07d). ~O Apr l%S, 
Appl. '.!tj I'ov l\JGG; 33 pp. Ethylolation oi 2-mcthyli111iJarnlc 
(I) with CICII,Cil,OII, (CH,J,0, or (CH!OJ,CO urTorJs 1-\2· 
l>1·droweth\"l)-2-mP.thylimidnzolc (II). which is then ,•stcrificd, 
ti1e 11itr1<le (Ill) lllld H.Cetnt1~ .-stt'rs :ire nitr:itcd, nnd t!.c.;. am! 
5-nitro deri,·s 1tre stpd., followed by hydrolysis of the estH 
i;roup. Thr rHtio of.;. nnol 5-nitro d~ri\';. varied 1!cpcndi111~ on 
the reaction conditions. Thus, a mixl. of 20.5 i;. I 1111•! GO ml. 
CICll,CH,Oll wtts rcllux,•d 2 hrs., coned. in vH.cuo nnd frac· 
tiorrntcd, th" fraction bo.1 H0-2~o· l1tken up i11 EtOH, thc !IC! 
content ucutralit.cd with KOH, urul the ~oln. filt•!rtd :rnol CQnrd. 
in ,·ucuo, lo yield II, m. ti3-5° (EtO:\c); hnlrochlorid•! m. 
125-i"; picrntc ni. 15-!-G 0

. II (~.2 i;.) wus ttd1lcd with stirrin;: 
to 100 1111. %'70 11:'\0, :tt 0° nnd thl! mixt. stirred :it roor.1 temp. 
2 hr~ .. poured onto ice und cxtd. with Cl!CI, 11t p!I IO (:-\:1011) 
to yield !12% III, :1 pnlc yellow oil; hydrocl1loriJc rn. IOS-15°; 
picr:1tc m. lli0-2°. II (12.G i;.) wl\s dissolved in 42.i ml. Ac:O 
atO", the soln. kl'pl :1t l!{}-20° 3 hr~., nrnl coned. in vncuo, thc 
oil~· r~siduc ucidl!d in portion~ lo 12.G ml. conrJ. 11:\0 1 ft11d 
15.7 ~- l',O, :it i}-20°, and k••pt:; hrs., 4 .2 ml. 1:onc1I. llNO, nd1kd 
al roo111 tcrnp.,1111d the whole kept at room t.,mp.15hrs.,dild. with 
100 ml. 11,0 :it o•, anrl ncutrnlized wi~h 115 ml. 40% KOH min. 
with conliui; lo pl! JO lo dcpo•il 7.S i;. 1-(2-llcctoxycthyl)-2-
lll•:I hyl-4-nitroi111idaiolc, m. 142-4° (11,0). The ni0ihcr 
liquor was l!Xt1l. with CI!,CI: :incl wor:.cd up to yield 1-(2-:i.o·c· 
lQxyi·tl1yl )·2-mcthyl-5-1oitroi111idazol1·, 111. io-:;• (i••l- l'r:O). 
The '":ctyl ~ruup wn~ rc1novrd liy h<·:lti11i; in ,v JICI "tau• 
,,,_.,,r:d 111•. lo i;ivc 1- (2-hy.Iroxy.:t hyl )-2-methyl-4 -11it ro
imi1!aw1" IJV), 111. !2S-:;o•, l-(2-hydroxyrtLyl)-2-rnctliyl-5-
11itr.1imid:1rnle (V). 111. JSS-G0°. A mixt.. of 200 i;. I, 2•iS K
(CllJJ),C:O. 20 i;. K,CO,, and !iOO ml. HCO~~fc: wns •tirrcJ 
:it J~(}-5° :l lors., tilt1·rl'd at 1;0•, :ind <'.Ollt"•l. in \'l\Cllo, the rcsiJuc 
nddcd in portions "ith s~irrini.: to lOGO ml. conrd. 11:-\0, :.t 
O-llJ 0

, lloe rriixt.. s!irr•'U nt roo111 tl"r:lp. 1hr.,35G J.:. l',O, :tcl1lcd 
at!J-10°, tl1t: "hr.I.: >t.irrl'd at ro••m temp. IS hr$., added lo !GUO 
K· ic<', cxtd. wit.Ii Cll:CI,, nnd inn.Ii: nlK. with '.U.50 r:il. !oU";·0 
;>;1101! (pl! 10), the nlk. boln. wns cxtd. \\·ith CII:CI,, nnrl the 
oq:. ph:is1~ wcirkl!d up tQ yi1·ld '.!I-I.ti i;. l-(2-hydroxycthyl)·2· 
mcth yl -1-ni t rnim iduolc am! 1-(2-hydroxycthyl) ·'.!·rP·:t h yJ.5. 
nit.-..:111id:it.••l•· nitrate e'lcr~ (VI arul VII, n·sp.) in a ratio of 
-llJ:W. A soln. of a rnixL. of 42:5!'; VI and VII in !JS ml. 5N 
JI,SO, w:is kcpL at 100• 2 hrs., dil1l. with 100 ml. 11,0, and 
nc'ltralize<l to pl! 5 with iO ml. -10% KaOll soln. to deposit 
l!J.:l i:- V. The mother liquor w:i~ t:xl•I. with EtO:\c :it pl! !l 
and wurkr.d 111.> to yit:IJ IV. T. l\lroh:wsi 

19156b 1 - (fl- Hydroxyethyl) - 2 - methyl. 5-nitroimidazole. 
Krnft, M. Ya.; Kocht:ri;in, I'. ~L; T~yg;rnnva, A.~!.; Shlik
hunova, V. S.; Ordzhr.nikidzc, S. (All-Union !'cientif1c-Rcs~arch 
Chemical-Pharm~c~utical ln~tituk) U.S.S.R. 201,416 (CI. 
C Old), 08 S<-p !!Hii. Appl. H J:.11 J\JfiG. From l:nbrrl., l'rr>111. 
Obr11:11y, Tm'llrnyeZnnki 1967, 44(18), 3~. Th~ title CQ111pd. is 
prcpd. by tre;iting :.!-111cthyl-·l(-'>)-11itroimiclazolc with Et 70 in 
the presence of org. acid~. 1·11c prn("ec-,,~ i~ r.ond11ctt.."<I in a 111ixt. 
of J! .. l'O, anrl A~Oll. MC~CL 

2t'll0v I. (2 - Jlydro,yethyl) · 2 - methyl - S - nitroimi<l;irnle. 
C.H .C. C•·11•f""~ni:i di Hicerc1 Cl1i1nic1 '.i .. \. Neth. Appl. (1,f10il,· 
51J :Cf C <t7d), Or"··:~·-~. 1~11; 1 i. S·.·•i .... Appl. Juru: ~I. HlG."i; 0 
fip .. \ ... q-.1wn..,irn1 of :.!O '~ :.Tcl'll ;-:cir Cli>.:O: in .'"1(Jt1111I. dry 
<\; •• , 1::•· i .• l11~·;Lf1·1I \\itli t..1irr111...: :11 !"t11' 11111d <"<•r11p!t-te ~<1!11 :ind, 
aft, r , . .,,,\111;: I" 10'. ;~1) •:. I I():.; Cl 1(:11,<).\<: i·, .od.J.-d. ·1 lie 
111i-.:t. i·T IH·.Jt<"d :!O l1rs. ;it ~JO", dio,,.ar1f" i~ r('lflf)V1~d iu v:u'ti<>, th<" 
rc-,idn·· i·~ :u·id1fic I wifh (C(;:f I}:, :u11I i..1·pf 10 lir~. at - 10., to ~~i"·c 
·I ,. \r()Cll,Clf :'-."Cll(:'-."O,)Clf(()!f):-;'.CJl:'.1': ff). 111 !:!:-\ · 
:r.~ · ( \, r Ji-:1' To :1 q1!11. 11( .; .1:. I lfl ;n1111ril. d1ox.11w .d -· (()-:, i-.; 
:·i!r'. .! .. ; .... di; 10 ;:. l' 0., k1·,.11i•11~ 1!11• l1•111p. /_;",''. ,\{1,·r HI lir· .. 
:1t ...... ·~11· 1:1·1,r ,, ,.,.;1fr:d:11·d \\1r~1 lfl',;1 ~.10lr, kqlf in lir· .. :1t 

~.11··. ,1111l l111:l·d. ir1 v.1n1••. '1 it1• r1·.id'.11: i·. ~11·.p<·111kd i11 HHI 11d. 
11.<>, t!11· pH :lllJllTlf•d lo~' 10, ;111d tl1e pP>rlll':l l"\td. with 

~- -·N 
(1 •; • II,. _I! · ~-f• (II) 

• i'11_111,111( 

J-"ff) ',1 1'1 'I 1• 1.r:1 !11·dr11,v1·tl1·;Jj.'.; rnrtl11·I ;, r11rrnrrni1h· 
, •• 1 • !r,. 1·: 1 ,, 1.1" I l·f() \1· J ll !1.1. 1111 lfll\! r1,l11.1I .1 1·t11.:1t r. 

c. r1(1.i1111'··11 
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ANALYSIS OF THE ABSTRACTS OF PATENTS 

There are only two new synthesis patents. C2. l. mainly deals with 

the approach to the i soxazo l amine, whereas CZ. 2. describes an 

interesting alternative to protect the amine group of p-aminosulfonyl

chloride. 
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