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INTRODUCTION

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 1: Main Rep.rt
Part 2: 2nd Report, Suggestions for Changes in Equipment
Part 3: Appendices

Part 1 and part 2 have already been submitted to UNIDO as draft reports
tn supply technical information for the meeting at UNIDO headquarters
taking place from June 24th, to June 28th, 1985.

Part 1 was finished shortly before the meeting took place, part 2
was prepared in the process 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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1. GENERAL BACKGROUND INFORMATION

The immediate objectives of the Project DP/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 drugs
from intermediates and raw materials through chemical
sy.ithesis. ' ‘

developing capability leading to research and development
activities and its application in the pharmaceutical
industry.

Establishment of facilities for process development,
acaptics and integration of technology through a multi-
purpose pilot plant. This will enable the base to be
established prior to the installation and operation of
full industrial-scale plants.

The aim of the project is to establish and put into operation
a multi-purpose plant for the production of pharmaceutical chemicals
at the site of TE’AD, a unit o Daru Paksh, Tocated in Karaj,
28 kms from Teheran.

To achieve this aim terms of reference for contractor services
were prepared by UNIDO and companies were dinvited to .take part
ijn a tender. As a result of this tender 5 companies submitted
offers, which were evaluated by UNIDO. On May 8th, and 9th, 1985
d’scussions were held on the project at the UNIDO headquarters
with representatives of Iran Government, UND? and UNIDO taking
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part. The main results of the discussion were:

None of the 5 offers meets the terms of reference fully
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 also several decisions concerning technical questions
were met which have direct impact on the present report:

First of all changes 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 jncluded in the UNIDO teims of reference
priority should be given to the following:

Chlordiazepoxide
Clofibrate
Clotrimazole
Diazepam
Ethambutol
Indomethacin
Mebendazole
Nalidixid Acid
Nicotinamide
Oxyphenbutazone
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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

Trimethopria

It was decided to ask the companies for the rollowing further
clarifications: '

Type and level of technology, raw materials and
jntermediates required. ~ad sources and_ coefficients of
consumption.

Enuipment 1list and specifications and independent sources
particularly from Western Europe from which equipment

are available.

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

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

Environmental aspects.
Handling and storage of hazardous chemicals.

Effluent treatment.
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Finally

Air pollution.

Contractor should be willing to assist DARU PAKSH after
the establishment of guarantee ruas in research and develop-
ment, training, improving technology for a peridd of
two years and if so what are the terms.

Other clarifications proposed by UNIDO especially concerning
patents.

The possibility of using prefabricated structures for
the plant should be examined and offers be invited.

it was decided to appoint a short term consultant for

2 montns. He was to

vcheck all the criteria of different offers, examine

the possibility of integrating into some of the offers

also the technology of Chemie Linz where feasible and
make rec mendations of an integrated  offer  for
consideration beforeJune 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 extremely
difficult to analyse the project and give the recommendations
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 all 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 allow
quick analysis of all data coming in. According to this strategy
a framework was set up in which hased on the processes offered
as well as the stondard production processes for all products
an "optimum" choice of technology was made based on
technological and economical aspects mainly.

Corresponding to the "optimum" technology an "optimum* 1list
of equipment including estimate of cost was set up indicating
the requirements to assure for all the products the proposed
prodiction capacity. Because of the relatively high costs
for equipment this "optimum" version is mainly of theoretical
value sut as the intended framework it has been a great help
in quics ‘valuation of offers. '
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2.2. SOURCES OF INFORMATION USED IN THIS REPORT

2.2.1. OFFERS

The main source of information were of course the submitted
offers of the corpanies. None or the offers contained enough
information to carry out conclusive analysis.

Reinikainen offer does not contain any technical information
except the statement that only technologies -fori 12 out of
18 drugs are offered. There are no indications about processes
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 materials are mentioned a basis for evaluation
of production processes was given.

Cipla. indicated in its offer that technology for 9 drugs is
in the house, for 7 drugs available in India and for 2 abroad.
From a scheme of plant utilisation in the offer starting
materials and some other technical data could be taken and
used For analysis. Cipla suggested production of metronidazole,
sulfamethoxazole and trimethoprim. As far as equipment s
concerned the offer refers to the equipment indicated in 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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2.2.2.

2.2.3.

were proposed, one according to the terms of reference and
one which is favoured in the offer and for which a production
programme is given.

SARABHAI-CUBA PROJECT

At present a similar project is on the way in Cuba carried
out by Sarabhai. Since some of the technologies used 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 source is made by jndicating Sarabhai/Cuba
(Sc)-

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 ?lst, 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 chlordiazepoxide
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.32hl
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2.2.4.

2.2.5.

of the subcontractor Vishwaka-ma Process Technik (India) at
UNIDO an June 18th, in which the change of the hitherto
subcontractor 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 wid August. A
written statement of Dr.Behl was received on June 2lst.

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.

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 on
Mai 21lst with representatives of Chemie Linz, Dr.0.X.Burger,
Chairman and Dipl.Ing. E.Schneider, License Manager, which
resulted in an offer of Chemie Linz for two technologies.

MARKET SITUATION - RAW MATERIALS - INTERMEDIATES - 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.

2.2.7.

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

By chance Achema, the International Meeting of Chemical
Engineering, which js one of the greatest exhibitions of chemical
equipment,took place in the week from June 9th to 16th, 1985.
Two visits were made to Achema to obtain information about
the latest developments in equipment required for the project.

STANDARD TECHNOLOGIES - REF .Ri-M{. WORKS

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“arence books were used in the assessment of the technologies.

The Organic Chemistry of Drug Synthesis
D. Lednicer, 1929 - today, John Wiley & Souns,
Inc., ISBN 0-471-52141-8.

Pharmazeutische Wirkstoffe: Synthesen, Patente, Anwendungen
A.Kleemann and J.Engel, Georg Thieme Verlag
1982, ISBN 3-13-558402-x.

Arzneimittel: Entwicklung, Wirkung, Darste!lung

G.Ehrhart und H.Ruschig, Verlag Chemie GmbH,
1968 |
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Pharmaceutical Manufacturing Encyclopedia

M.Sittig, Noyes Data Corporation, USA 1979.

A list of reference literature concerning the standard
processes was also 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
patents is of great importance. Therefore a computer based
search of literature was carried out at ETH Ziirich, followed
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 infbrmed that
an offer of the company Nobel-Sweden had arrived including
technologies for the production of Niacin, Niacinamide, 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 additioral appendix

concerning this offer was envisaged first. Since the offer
referred only to a few drugs ard since the offer seemed rather
high in price, it was later decided not to consider 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 cculd also 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
B: Products of terms of reference with second priority

C: Newly proposed products

The code given to the products in the following list is maintained
throughout the report: '

Chlordiazepoxide Al
Clofibrate A2
Clotrimazole A3
Diazepam A4
Ethambutol A5
Indometacin A6
Mebendazole A7
Nalidixic Acid A8
Nicotinamide A9
Oxyphenbutazone Al0
Paracetamol ANl
Procaine HCl A2
Propranolol A3
Diphenylhydantoin B1
Isoniazid B2

Lidocaine HCI1 B3

I
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Niazin

Nikethamide

Metronidazole c1
Sulfamethoxazole Cc2

Trimethoprinu c3
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3.2. STANDARD PREPARATION PROCEDURES

Since it was 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
technologies to known standard processes. In most cases this
correlation succeded in principle, in many cases however the
starting material was a late intermediale. To establish an
"optimum" choice of technology these processes were 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 tue 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
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3.3. ANALYSIS OF PATENTS

To check research and development activities concerning the
different products a computer search for patents was made 1ir

Chemical Abstracts for the time from 1967 - 1985. ( 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
all 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 following list the number of patents for synthesis is
given for each compound, indicating international research activity
in the specific field.

To assess research activities done ty companies in countries
from which offers have arrived, the collected patents for

preparation were also analysed with this respect.

Number of Country

Patents

Chlordiazepoxide Al 12 S,R
Clofibrate A2 4 R
Clotrimazole A3 36 H
Diazcnam A4 78 S
Ethambutol A5 1

Indometacin A6 76

Mebendazole A7 6

Nalidixic Acid A8 27 H,R
Nicotinamide A9 15
Oxyphanbutazone Al0 ] H
Paracetamol All 16 R
Procaine HCI A12 4 H

Propranoler? Al3 10
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Diphenylhydantoin B1

Isoniazid B2 2

Lidocain HC1 B3 1

Niazin B4 42 R,S
Niket} amide BS 8 H,S
Metronidazole C1 9 H,R
Sulfamethoxazole C2 2

Trimethoprim Cc3 58 I,H,S

With patents referring to 9 of the 21 products Hungarian research
activities in this field are impressive, also Romania with patents
referring to 6 compounds and Switzerland with 5 are well
represented, in contrast to India with 1 citation and Austria
with no citation.

However it must be kept in mind that the existence of a
correspording patent in a country does not at all mean that
these most up to date technologies will be proposed in offers
coming froam that country. Especially with respect to the
significant research and development activities in Hungary in
the field of essential drugs, it might be interesting to discuss
this point in detail tu assess the conditions of transfer of
most up to date know-how.

Code of Countries: Hungary

H

R: Romania
S Switzerland
I

India
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3.4. COMPARISON OF TECHNOLOGIES FROM THE VIEW OF PROCESS

3.4.1. GENERAL REMARKS

Although it was possible to evaluate the different technologies
offerad in the case of most of the products, a final decision
could not be made for 3 products: ’

Isoniazid from 4-Cyanopyridine or I-snicotinic acid
or Isonicotinic acid, ethyl ester

Niazin from 3-Cyanopyridine or 5-Ethyl-6-methylpyridine
or B-Picolin or recrystallisation of feed grade

Nicotinamide from 3-Cyanopyridine or Nicotinic acid

A11 the technologies described for these products are standard
technologies of similar value as far as transfer of know
how is concerned. The choice of process will 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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3.4.2.1. CHLORGIAZEPOXIDE (A1)

Processes offered:

C : subcontracting, no further details
CL : 0
I : from ACB-Oxime (2)

0 (S offered from ACB (1) )

0

A detailed process description was not given by any company.
Standard Synthesis: From ACE (1) or 1 step earlier
Proposed Starting Material: ACB (1) good availability

tvaluation: Iprochim only company offering defined synthesis
Reaction from 1 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 oxazepam, tem-

azepam, nitrazepam and others.

e e — ' > ——————
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3.4.2.2. CLOFIBRATE (A2)

Processes offered:

c : from p-chlorophenol (no process descr. )
CL : 0

from p-chlorophenol (1)

from p-chlorophenol (1)

from clofibric acid (2)

tandard synthesis: According to reaction scheme from 1.
Proposed starting material: p-chiorophenol (1)

Evaluation: The reaction from 1 to 2 is not complicated and
should therefore be considered.
A1l companies offer about the same process according
10 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.

e — i ———_



MY/ IPAS3SION - 22 -
A2
CLOFIBRATE
H3§
0 a—@—ou » =0+ w3 (155
HC -
1
\ NaOH
, C|H3
Cl—@-O—C-COOH
i Vv
CH3
2
l cznson/uzsc4
H

(H3

a—@-o-g-coocsz
3




NOE/ iRA/85/01 - 23 -

3.4.2.3. CLOTRIMAZOLE (A3)

Process offered:

C : subcontracting from outside India
CL : 0

1 : from o-chlorotritylchlorfde (3) *
S : from o-chlorobenzoic acid (?)

v : from o-chlorotritylchloride (3)

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

Standard synthesis: According to the reaction scheme from
o-chlorobenzotrichloride (2)

Evaluation: Iprochim*and Vegyterv 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




_24-

A3
CLOTRIMAZOL

[::::[:EOCHiss

l?u

a

() [:::]::CH2C1
1
|
1

_CIZ/PCI3
Uv-light

a3

2 a

|

@E-m

— al
3

A1C13
Benzene

Vi

N(C2H5)3




NOZ/IRA/85/01 - 25 -

3.4.2.4. DIAZEPAM (A4)

Process offered:

c : subcontracting from India
cL : from MCB (5)
from ACB (1)
: 0 (S¢ offered from MCB (5) )
v : from MCB (5)

Standard Synthesis: Reaction of 5 with chloroacetylchloride
leads to 6 which is cyclized with hexa-
methylentetramine to 7

Propcsed Starting Material : MCB (5) CMCB (6) is also
available.

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-

AL
DIAZEPAN

Pyridine
3
‘ 1. Na
H 0 9”3 2. (H3(20)2502
N
RS Y
—N cl 20
4
‘ HZSO4

QL Qe
0
NaOCH o 0 a 0

3 R _ \>C-CH2-CI
(H,€0) S0, C
5 5 10

[
i
i (CH,) N
CH - i 2'6'4
‘ HSCZOOC CH2 NHZ.HC] 1
H- i
N '\C/}J
/@” \ -
/ / ~,
7 6 D
\I N




NOE/IRA/85/01 - 27 -

3.4.2.5. ETHAMBUTOL (A5)

Process cffered:

C : D-2-aminobutanol ( no process descr. )
CL : 0
I : D-2-aminobutanol (1)
D-2-aminobutanol (1)
v : D-2-aminobutanol (1)

Standard Synthesis: According to the reactjon scheme

Proposed Starting Material: D-2-aminobutanol

Evaluation: A1l offers are according to the standard synthesis
Technological value: very important is the purity of the end

product. This is achieved by a high vacuum
~distillation.
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3.4.2.6. INDOMETACIN (A6)

Process offered:

c : subcontracting from outside India ( no
comments on the startino material and
process )

CL : 0 .

I : N-methoxyphenyl-2-formylhydrazin (7)

0 (SC offered from p-Anisidin (1))

v : N-p-chlorbenzoy]-N-p-methoxypheny]-

hydrazin (4)
A1l offers with poor process description

Standard Synthesis: according to the reaction scheme - methode
A orB

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

Evaluation: both offers start from late intermediates leading
on the same way tc Indometacin (6). The most inter-
esting synthesis method C was not chosen by any-
one (Sumitomo process) starting via (8).

Technological value: all synthesis are of high technological

value with the background of Fischer’s
indole condensation.

*
was later changed to p-Anisidin (1)
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3.4.2.7. MEBENDAZOLE (A7)

Process offered:

o : 3,4-Diaminobenzophenone (5)
CL : 0

0

p-Chlorbenzoic Acid (1)

0

No offer with process description.

Standard Synthesis: according to the reaction scheme from 3,4-
Di aminobenzophenone (5) and S-Methyliso-
thioureasulfat (6) and Methylchloroformate
(7).

Propused Starting Material: according to the standard synthesis.

Evaluation: impossibale because of no informations from “"°rs.
SARABHAI: very early intermediate (way of ., * =: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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3.4.2.8. NALIDIXIC ACID (A8)

Process offered:

C : subcontracting from India ( no comments
on starting material )
CL : 0
0 _
: 0 (Sc from 2-Amino-6-methylpyridine (1))
v : 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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3.4.2.9. NICOTINAMIDE (A9)
Process offered:
C : 3-Cyanopyridine (2) ( no processdescrip-
tion )
C1 : 0
b o Nicotinic Acid (1)
3-Cyanopyridine (2) ( no processdescrip-
tion )
v : Nicotinic Acid (1)

Al1 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 hydrolysis using
jon-exchange resins. Economic evaluation (yields,
availability and price) will be the main criteria.
Alternatively: recrystallisation of feed grade
product.

Technological value: basic methods of unit processes
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3.4.2.10. OXYPHENBUTAZONE (A10)

Process offered:

Poor process descript

Standard Synthesis:

subcontracted from Iadia ( no starting
material indicated, no process description)
0

0

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

ion from VEGYTERV.

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

Proposed Starting Material: Benzyloxy or Acetyloxy-amino-

Evaluation: no commen
Starting
seems to
of the

phenol.

t on the process starting from Phenol (4)

material  4-Hydroxy-hydrazobenzene (1)
be not the optimum synthesis because
highly sensitive hydroxy groups that

usually have to be protected (benzyloxy groups
have to be removed be Raney/Hz).

Technological value:

a variety of basic synthetic methods
very useful also for synthesis of
other substances such as Phrenyibutazone
and Ketopronyibniazone
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3.4.2.11. PARACETAMOL (A11)
Proceés offered:
C : subcontracting from India ( no starting
material indecated, no process descrip-
tion ).
CL : 0 . /
I : p-Aminophenol (2) ;
S : p-Aminophenol (2)

v : p-Aminophenol (2) i
A1l 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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3.4.2.12. PROCAINE HYDROCHLORIDE (A12)

Process offered:

c : subcontracting from India ( no starting
material indicated )

CL : 0

I : 0

Benzocaine (1)
v : Benzocaine (1)

A1l offers with poor or no process desc: iption.

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

Proposed Starting material: Benzocaine (1).

Evaluation: all offers according to the standard synthesis.
The alternative method B requires a Raney-Ni/ H:
reduction and should be considered although
starting from more basic raw materials.

Technological value: a commonly used preparation method
for transesterification.
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3.4.2.13. PROPRAROLOL (A13)

Process offered:

C : 1-Naphtol (1)
CL : 1-Naphtol (1)
I : . 1-Naphtol (1)
S : 1-Naphtol (1)
) : 1-Chlor-1-naphtoxy-2-propanol {3)

A11 offers with poor or no process description.

Standard Synthesis: according to the reaction scheme from 1-
Naphtol (1).

Propcsed Starting material: 1-Naphtol (1)
Evaluation: VEGYTERV starts with a rather late intermediate
(3). A1l other offers are according to the

standard synthesis.

Technological value: two very commonly used unit processes
(Amination, Ether fermation}
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3.4.2.14. DIPHENYLHYDANTOIN (B1)

Process offered:

o : Benzaldehyd (1) (without process
| description)
CL : 0
Benzoin (2)
Benzil (3)
Benzil (3)

*)

A1l 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 different
intermediates.

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)

T

e
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3.4.2.15. ISONIAZID (B2)
Process offered:
C : 4-cyanopyridine (2) ( without process

description )

CL : 0
Isonicotinic Acid (1)

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

A1l offers with poor process description -

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

No proposal for starting material.

Evaluation: all offers according to one of the standard methods.
A1l 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 (B3)

Process offered:

c : subcontracting from India not giving
starting material
CL : 0
g . . *)
I : Xilin = Lidocaine base (3)
S : 2,6-Xylidine (1)
v : 2,6-Xylidine (1)

A1l offers with poor process description.

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

Proposed Starting Material: 2,6 Xylidine (1)

Evaluation: all offers are according to the standard synthesis

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

*)  Offer was changed later - starting from 2,6-Xylidine
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3.4.2.17. NIACIN (B4)
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Process offered:

CL

3-Cyanopyridine (1) ( without process-
description )

0

recrystallisation from feed grade (4)
3-Cyanopridine (1) '
B-Picolin (2)

A1l offers with poor process description.

Standard Synthesis: according to the reaction scheme from

(1), (2) or (3).

No proposal of starting material.

Evaluation:

all offers according to one of the standard
synthesis. Al1 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 oxidaiion and hydrolysis reactions.
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3.4.2.18. NIKETHAMIDE (BS)

Process offered:

c : Nicotinic Acid (1)
CL : 0 '

0
S : Nicotinic Acid (1)
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 (1).
Evaluation: all offers according to the standard synthesis.

Thechnological value: 2 very common synthetic methods leading
to carboxylic acid-chlorides and amides.
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3.4.2.19. METRONIDAZOLE (C1)
Process offered:
C : subcontracted from India ( no comments
on starting material )
CL : 0
I : 0
: offering without further comments
0

No process description is given.

Standard Synthesis: according to the reaction scheme from
2-Methylimidazole (1)

Poposed Starting Material: 2-Methylimidazole (1)
Evaluation: impossible

Sarabhai offered in Cuba starting from 2-Methyl-
§-nitroimidazole (2).

Technological value: very useful synthetic methods (nitration,
alkylation) commonly used.
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3.4.2.20. SULFAMETHOXAZOLE (C2)

Process offered:

C : offered
CL : 0

0
S : offered
v : 0

A1l 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)
+ N-Acety1-p-aminobenzenesulfonyl-
chloride (1)

Evaluation: impossible

Technological value: a various number of sulfonamides may

be prepared by this type of reaction.
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3.4.2.21. TRIMETHOPRIM (C3)
Process offered:
C : offered
CL . 0
0
offered
0

Al1 offers without process description.

tandard Synthesis: according to the reaction scheme from 3,4,
5-Trimethoxybenzaldehyde (1)

droposed Starting Material: 3,4,5-Trimethoxybenzaldehyde (1)
and B-Methoxypropionitrile (2)

Evaluation: no comment

Technological value: modern types of unit processes
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3.4.3. COMMENTS ON COMPANY OFFERS

3.4.3.1. Cipla

The 9 technologies for which starting materials were given
are corresponaing 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. Iprocnim

Although this company was not to ke considered for evaluation
in this report the technologies 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-formylhydrazine as starting material.
From the economic view an interesting proposal seems to
be the recrystallisation of nicotinic acid from feed grade
oroduct. Furthermore Iprochim 1is the only ccmpany which
gave a detailed offer for chiordiazepoxide.

3.4.3.4. Sarabnai and Sarabhai-Cuba

In principle the offer of Sarabhai supplemented by some
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of the technologies from the Cuba project would have been
the most complete offer concerning technalogies. However
on June 2Ist,1985 a telex was received indicating that
technologies  for chlordiazepoxid, diazepam, indometacin
and nalidixic acid could not be provided for Iran, which
seems disappointing especially with the technologies for
chlordiazepoxide and jna]idixid 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 materials for 3 of thc proaucts however seems
to be very basic: '

o-chlorobenzoic acid for clotrimazole

p-chlorobenzoic acid for mebendazole

phenol for " oxyphenbutazone
Vegyterv/Chemokomplex

Two products, piperascat and trimetozine, which were offered
instead of chlordiazepoxide and mebendazole were not evaluated.

Out of the remaining 16 technologies 15 are related to standard

methnads, although for the following compounds only 1last ’

s’ .p technologies and in one case ( nalidixic acid ) only
recrystallisation of the endproduct are given:

Clofibrate
Clotrimazole

e —
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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 . A1l standard processes including a Hungarian patent
(appendix P10) use protected hydroxyl groups.

In a2 series of cases the technologies offered by Vegyterv/

Chemokompl2x 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.

0ften neither consumption factors of raw materials nor
of solvents are given.

The aralyses 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 materials were chosen considering that besides economic
aspects mainly know how should be transfered. ’

To obtain a moré detailed analysis all materials and solvents
should be also considered.

A detailed analysis of market prices for the raw materials
and intermediates could not be finished within the short time
given for this report. Upon reguest such a study could also
be carried out.
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3.5.2. MARKET PRICES OF END 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$
Ethambutol AS 10,0 40 US$
Indomet A6 2,0 32 US$
Mebendazole A7 3,0 40 US$
Nalidixi c Acid A8 7,0 50 USS
Nicotinamide A9 15,0 5,7 US$
Oxyphenbutazone Al0 10,0 35 Us$
Paracetamol Al 20,0 5 US$
Procaine Hydrochlorid Al2 8,0 8 Us$
Propranolol A13 2,0 16 US$
Diphenylhydantoin Bl 4,0 15 US$
Isoniazid B2 5,0 10 US$
Lidocaine Hydrochlorid B3 2,0 14 US$
Niacin B4 15,0 5,5 US$
Nikethamide BS 1,0 15 US$
Metronidazole C} 7,0 20 Us§
Sulfamethoxazole c2 10,0 .. 25 USS

Trimethoprim c3 13,0 40 us$
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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 30.-- US$
Lidocaine.HC1 10.-- US$
Mebendazole 30.-- USH

Oxyphenbutazone 15.-- US$
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ECONOMIC EVALUATION BASED ON INPUT/QUTPUT

CHLORDIAZEPOXIDE Al

Price of Product : US $ 55.- / Kg
Price of raw material ACB : US § 11.-
Specific consumption:

Sarabhai 2,0
Literature 2,0

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

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

CLOFIBRATE A2

Price of Product : US $ 10.- / Kg
Price of raw material p-Chlorophenol : US $ 3,30
Specific consumption:

Iprochim 1,25
Cipla 1,4
Sarabhai 1,0

Factor used : 1,3
Result : Input 4,30 / Output 10.-

Price of raw material Clofibrinic Acid :
Specific consumption:

Vegyterv - 1,0

Factor used : 1,0
Result :

PR
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3.5.3.3 CLOTRIMAZOL A3

Price of Product: US $ 70.- / K&
Price of raw material 0-Chlorobenzotrichlorid : US $ 2,70
Specific consumption:

Literature : 1,3
Literature : 1,6

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

-z

(Mot considered other raw materials)

3.5.3.4 DIAZEPAM

Price of Product : US $ 32.-/ 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.- / Output 32.-

Price of raw material CMCB. : US $ 20.-
Specific consumption:

Literature : 1,5

Factor used: 1,5
Result: Input 30 /  Output 32
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ETHAMBUTOL A5

Price of Product: US $ 40.-/ KG
orice of raw material D-2-Aminobutanol: US $ 33.-
Specific consumption:

Iprochim: 2,2
Literatur: 2,4

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

Price situation still under Evaluation.

INDOMETHAZIN A6 |
Price of Product: US $ 32.- / KG |
Price of raw material p-Anisidin: US § 3,80

Specific consumption:

Sarabhai : 1,2

Factor used: 1,2
Result: Input 4,60 / 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.-
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MEBENDAZOLE A7

Price of Product: US $§ 40.- | KG :
Price of raw material 3,4 - Diaminobenzophenon: US $ 22,50{KG
Specific consumption:

None given by companies
Not clear from Cipla
None from Literature

Factor used: -
Result: -

NALIDIXIC ACID A8

Price of Product: US $§ 50.- / KG i
Price of raw material 2-Amino-6-Methylpyridine: - {
Specific consumption: ‘

Sarabhai : 1,6

Factor used: -
Result: -

NICOTINAMIDE A9

Price of Product: US § 5,70 / 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 / Output 5,70

Price of raw materijal Nicotinic Acid Feed Grade: US $ 3,90
Specific consumption:

Iprochim: 1,88
Factcr used: 1,88
Result : Input 7,33 / Output 5,7

ot offered: Price of Nicotinamide Feed Grade: US § 4.-
Spacific consumption : 1,2
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OXYPHENBUTAZONE A10

Price of Product : US $ 35.- / KG
Price of raw material p-Aminophenol : US $ 4,20 / KG
Specific consumption: None given

Price of raw mate, ial Diethyl-N-Butyimalonate: us $ 7,75/KG
Specific consumption: None given

PARACETAMOL All

Price of Ficduct : US $ 5.- | KG
Price of raw material p-Aminophenol : US $ 4,20 | KG
Specific consumption:

Sarabhai : 1,0
Iprochim : 1,35

Factor used: 1,0
Result: Input =~ 5.-| Output 5.-

Including solvents and acetic an hydride.

PROCAINE A12

Price of Product : US $ 8.- | KG
Price of raw material Benzocaine : US $ 10,7 | KG
Specific consumption:

Sarabhai : 1,17

Factor used: 1,17
Result: Input 12,1 | Output 8

e g 2 5 b — ——
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3.5.3.14

PROPRANOLOL A3

Price of Product : US $ 16.-|KG
Price of raw material«-Naphtol: US $ 7.- | K&
Specific consumption:

Cipla : 1,10
Iprochim: 1,45
Chemie Linz: 0,8

Factor used: 1,0 v
Result: Input 7.- | Output 16.-

DIPRENYLHYDANTOIN B1

Price of Product : US $ 15.-| KG
orice of raw material Benzoine : US $ 3.90]KG
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

Factor used: 1, 75

Result : Input 2,80 | Output 15.-




3.5.3.15

3.5.3.10

- 73 -

ISONIAZID B2
Price of Product: US $ 10.- | KG

Price of raw material 4-Cyanopyridin: -
Specific consumption:
Cipla : 1,1

Factor used: -
Result : Input - | Output -

Price of raw material Isonicotinic Acid : US $ 11.- | KG
Specific consumption:

Iprochim : 1,35

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

Price of raw material Isonicotinic Acid Ethylester : -
Snecific consumption:

Vegyterv : -
Factor used: -
Result: Input - | Cutput -
LIDOCAINE HCI B3
Price of Pruauci : LS 5 14.- | KG

Price of raw aater "ai 2,5 Xylidin: -
Specific consumf-ticn:

Saravhal : 1,56

Factor used: -
Result: Input - | Output -
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3.5.3.17 NIACIN B4

Price of Produkt : US $ 5,50 [KG
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 $ 3.90]KE
Specific consumption:

Iprochim : 1,20

Factor used: 1,20
Re.ult: Input 4,7 | Output 5,5

orice of raw material B-Picolin @ -
Specific consumption:

Vegyterv @ -

Factor used: -
Result: Imput - | Output -

Price of raw raterial 5-Ethyl-2-Methyl-Pyridin: -
Specific consumption:

Nobel : 1,8

Factor used: 1,8
Result : Input - |  Output -
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3.5.3.18 NIKETHAMIDE BS

Price of Product: US $ 15.- | KG
Price of raw material Nicotinic Acid : US $ 3,9 | KG
Specific vonsumption:

Cipla : 0,63
Sarabhai: 0,9

Factor used: 0,9
Result: Input 3,50 | Output 15.-

3.5.3.19 METRONIDAZOLE C1

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

Sarabhai|Cuba: 1,15

ractor used: 1,15
Result: Input -~ | Output -~

No Prices for 2-Methylimidazole.

3.5.3.20 SULFAMETHOXAZOLE c2

Price of Product : US $§ 25.- / Kg

Price of raw material N-Acetyl-p-Amino-Benzene Sulfurylchloride:-
+5-Methyl-3-Amino-Isoxazol : US $ 41.-

Specific consumption:

Literature : 1,33 + 0,6

Factor used: 1,33 + 0,6
Result : Input - / Output -




- 76 -

3.5.3.21 TRIMETHOPRIM c3

Price of Product : US $ 40.- / Kg
Price of raw material 3,4,5-Trimethoxybenzaldehyd - -
B-Methoxypropionitrile : US $ 1,90 / Kg

Specific consumption: »
Literature : 1,4 + 0,7

Factor used: 1,4 + 0,7
Result : Input - / Output -
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3.5.4. COMPARATIVE SUMMARY OF THE ECONOMIC EVALUATION

As stated in 3.1. process data for evaluation were far from
complete, new data especially concerning material prices are
still coming in and have been taken into account until the
date of typing the report.

The products were divided into three groups:

—r

3.5.5.1. PRODUCTS WITH ECONOMICALLY GOOD INPUT/QUTPUT RATIO

Chlordiazepoxide (A1) from ACB
Clofibrate (A2] from p-chlorophenol
Clotrimazolc (A3) from o-chlorobenzotrichloride

Diphenylhydantoin (B1) from benzaldehyde

Indometacin (A6) from p-anisidine
Niazin (R4) from feed grade
Nikethamide (B5) from nicotinic acid
Oxyphenbutazone (A10) from p-aminophenol
Propranolcl (A13) from naphthol

3.5.4.2. PRODUCTS WITH ECONOMICALLY POOR INPUT/QUTPUT RATIO

Diazepam (A4) from MCB
Paracetamol (A11) frsm p-aminophenol

3.5.4.3. PRODUCTS WITH UNCERTAIN OR P< HER UNECONOMIC NP/ TPUT RATIO

Ethamtutol (A5) from D-2-aminobutanod
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Mebendazole (A7)
Nalidixic Acid (A8)
Nicotinamide (A9)
Procaine.HC1 (A12)
Isoniazid (B2}
Lidocaine.HC1 (B3)
Metronidazole (C1)
Sulfamethoxazole (C2)

Trimethoprim (C3)

from 3,4-diaminobenzophenone

from 2-amino-6-methylpyridine

from 3-cyanopyridine

from benzocaine

from isonicotinic acid

from 2,6-xylidine

from methylimidazole

from N-acetyl-p-aminobenzenesulfo-
nylchloride

from 3,4,5-trimethoxybenzaldehyde
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3.6. UNIT PROCESSES  FORESEEN IN THE OFFERED TECHNOLOGIES

3.6.1. GENERAL CONSIDERATIONS AMD RESULTS

All reactions steps which are discussed in the report were analysed
with respect of the type of organic reaction applied. Reactions
of similar type were listed together. Reaction steps mentioned
in each of the offers as well as reaction steps of the "optimum“
technology were marked in that 1list to check the versatility

of reactions applied (appendix ). The rather great versatility

of tne unit processes can be seen from the list given for
"optimum" 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 compounds are missing
in the offers.
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3.6.2.
REACTIONS -OF THE “"QPTIMUM" COMBINATION OF TECHNOLGGIES

1. Aromatic Reactions

Friedel-Crafts acylation
Friedel-Crafts alkylation A3
Nitration (]

Nucleophilic aromatic substitution
Diazotization A6

2. Carbenyl Reactions

Oxime formation . Al
Schiff base formation A6
tnamine formation A8
Knosvenzcel condensation C3
Strzckzsr synthesis

Benzain ccrdensation Bl

3. Rirg Cinsure Reactions

-~

Viz ester formation

Via amicde formation A4

Vie hydrazide formation Al0
Via Schivf Dase formation A3 A7
Fischer indole synthesis A6
Via electrophilic aromatic substitution A8
Aminzl type Al

Via condensation B1

3. Anine Zsactions

Sr-ty;e amine formation Al A3 213
Amire formation by epoxide ring opening A13
H-AlkzTation A5 AS C

"y A a

L= h-fzyiation A1l 33

- e ——
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KN-Tosylation
N-Datosylation
N-Deformylation
5. Carboxyl Reactions
Ester formation A2 A12
Ester hydrolysis A8-
Direct amide formation
Amide formation via acid chloride . BS
Amide hydrolysis c2
K Pinner reaction
' Acid. chloride formation BS
Hydrazide formation
Nitrile hydrolysis
6. Su]fcﬁémidg'formation c2
7. Ether fTormation
0-Alkylation . Al12
Clofibric acid synthesis A2
8. Oxidation Al B
9. Reduction A6 Al0
10. Rearrangements Al B1
11. Radical Chlorination A3
12. Miscellareous
Condenzation AlS
Hydrog21olysis (Dabenzylation) A1l

Acditicn (Michael type) C3
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3.7. PROPOSAL FOR "OPTIMUM" CHOICE OF TECHNOLOGY

As a result of the whole analysis of the technologies given
under 3.1. - 3.6. a list of "optimum" choice of technologies
was set up in which a classification was made of all products
considering all the aspects mentioned before.

3.7.1. CRITERIA FOR SETTING 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

Concerning 3.4. and 5. additional i-~formation coming in could
produce an even more precise resi:t.




g
. m
uss loouss  3) 4) 5) 6) 7) 8) e
i roduct Ton/Y P rice/KG Total % of % of total % Value/ econary Prod.  Evaluation =
value total prod.Volume % Tons factor fzctor bt
value >
5 CHLORDIAZEPOXIDE Al 1,5 65.- 82,5 2,7 1, 2,5 2 5 2 -
2 CLOFIBRATE 2 3 10.- .- 1,0 2,1 0,5 2 5 13
3 CLOTRIMAZOL A3 2 70.- - 140.- 4,6 1,4 3,3 ] 5 ]
3 DIAZEPAM Y 2 .- 64.- 2,1 1,4 1,5 4 3 7
DIPHENYLHYDANTOIN  B1 4 15.- 60.- 2,0 2,8 0,7 2 1 4
. ETHANBUTOL A5 10 40.- 400.- 13,2 7,0 1,9 5 7 4 18
‘ HOUETACIN ho 2 32.- 64.- 2,1 1,4 1,5 2 5 8- 1) Price on international
8 TSONIAZID B2 5 10.- 50.- 1,7 3,5 0,5 5 3 16 Market o
9 LIDOCAIN HO1 B3 2 14.- 28.- 0,9 1,4 0,6 ? 4 15 3) %of 3.027.500U5 %
10 MERENDAZOLE A7 3 40.- 120.- 4,0 2,1 1,9 3? ? 5 4) % of 142,5 tons
) NLIDIXICACID A8 7 50.- 350.- 11,6 4,9 2,4 ? 2 3. 5) Relation produced
margins and
12 NIACIN BA 15 5,50 82,50 2,8 10,5 0,3 4 3 19 amounts
i HIKETHMIDE B5 1 15.- 15.- 0,5 0,7 0,7 2 4 n 6) Factor for margin
: NICOTIINIOE 915 5,70 85,50 2,8 10,5 0,3 - 4 2 20 1=very econamic
F=not econcm ¢
15 OXYPHENBUTAZONE A10 10 35.- 350.- n,6 7,0 1,7 47 3 6
. 7) Factor for
16 PARACETAMIL Al 20 5.~ 100.- 3,3 14,0 0,2 4 2 21 1=1ow level of
17 PROCAINE A2 8 8.- 64~ - 2, 5,6 0,4 5 ? 2 17 5high level of
s PROPRANOLOL N3 2 16.- 32.- 1, 1.4 0,8 2 3 12 unft processes
e , ‘ : ’ ’ : e ' 8) Rank of the
. CETRONIDAZOLE Q 7 20.- 140.- 4,6 4,9 0,9 ? 3 10 optimum unit
o CFACMOWOE €2 10 25.- 250.- 8,3 7,0 1,2 ? 3 9 processes
? 3 4

A1 TRIMHORIM €3 13 40.- 520.- 17,2 9,1 1,9

142,5 3.027,.4 .- 100.-
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“OPTIMUM" CHOICE OF TECHNOLOGY

1. Clotrimazole

2. Chlordiazepoxid
3. Nalidixic Acid
4. Trimethoprim

5. Mebendazole

6. Oxyphenbutazone
7. Diazepam

8. Indometacin

9. Sulfamethoxazole
10. Metronidazole
11. Nikethamide

12. Propranolol

13. Clofibrate
14. Diphenylhydantoin
15. Lidocaine.HC1
16. Isoniazid

17. Procain.HC1

18. Ethambutol
19. Niazin
20. Nicotinamide
21. Paracetamol

A3 -

Al
A8
c3
A7
Al10
A4
A6
c2
C1
BS
A3
A2
81
B3
B2

A12
AS
B4
A9

AN
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3.7.3. RECOMMENDATIONS

1. Paracetamol is a low price product on the international
market. A proposed production level of 20 tons would occupy
a considerable part of the plant capacity without having
significant value as far as the technological aspects are
concarned. Even a production level of 26 tons would not
satisfy a significant percentage of Iranian annual consumption
which is 280 tons. Single line production might be envisaged.

2. Niazin and 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 recommendable only to recrystallize those compounds
starting from feed grade quality ( about US$ 4,0 - 4,2 / 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 production does
not seem promising.

4, Procaine Hydrochloride is also a low price product with
rather expensive starting materials.

Since also the technological value of these 5 compounds does
not seem to be very high, it is recommended not to take into
consideration their manufacture in the proposed procduction
level. Instead a semi-pilot piant Tlevel of synthezis should
be envisigad for above mentioned compounds to <dev2izn  know
how for 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 also with respect of @propriateness, capacity and
quality.

4.1. TYPES OF EQUIPMENT - SURVEY

Since some offers wererather vague concerning types of equipment
to be used in the project, the requirements of the multi purpose
plant concerning equipment were analysed independently. Equipment
was divided into the following 12 groups:

Reactors El
Condensers and other parts connected to reactors E2

High vacuum distillation unit E3
Extraction E4
Pumps ES
Centrifuges E6
Filters ' E7
Dryers ‘ E8
Balances £9
Tanks E10
Environmental protection EN

Utilities E12
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For each group a choice was made among the different types on
the market. Since the choice of equipment 13 a cert:in degree
also depends on subjective experience series of appendices
was prepared in which the criteria for reccmmendations
are explained. Since it was the wish of Iran representatives
to receive equipment from the Western European market zlso infor-
mation concerning equipment needed specifically for the project
was requested directly from equipment manufacturers.

Since it may be expected that Indian and Hungarian comparies
will use equipment from their country, especially reactors,
standard prices for reactors of Indian and Hungarien or:gin
on tne Hestern European market were assessed and used as basis
in cost analysis when required.

The appendices cited above do not appear in part 3 of the final
report (appendices) but are contained in part 2 (2nd report).

<

et a v—— ——
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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 production
of pharmaceutical chemicals can be done witk 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 autoclave, units for low-temperature reactions
and rectification columns are missing. Establizning these units
in the standard scale of multi-purpose plant is very expensive.
Nonetheless it 1is proposed to supply this equipment in a small
scele. 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
gevelopment use of catalytic pressure hydrogenation might result
in improved technologies.
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4.3. TRANSLATION TO THE INDUSTRIAL SCALE

4.3.1. BACK INTEGRATION OF TECHNOLOGY

As mentioned before some of the technologies offered start
from 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.

Ccnsidering 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 availabie, to produce the
first step in a scale 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 advisuble to have reactors of sufficient
capacity to ensure that future developments in the plant will
enable back-integration of technology.
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4.3.2. SCALING-UP IN A MULTI-PURPOSE PLANT

The main aim of transfer of know-how in a chemical pilot scale
plant is connected with the knowledge of carrying out chemical
reactions in increasing scale and learning how to cope with
with the problems 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 practically all over
the world. Transfer of know how of scaling up has to consider
2lso aspects of economic production for one simple reason: even
if investment cost for equipment is neglected scaling up socn
arrives at production levels where each batch of reaction will
cause very high costs of input of “chemicals. This renders the
approach of the present project very promising to consider
also questions of economic production of pharmaceuticals.

The production'capacities given in the terms of references and

21so - 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, wnich furthermore
would be of a very great help for research and devaelopment and
also for trouble shooting. The level proposed for this scaling
up 2re 10 liters (research and trouble shooting', 100 Tliters
(development and production in giass equipment), 3C0 liters
(semi pilot scale for development and productic:) and 1500 -
3070 liters (last step of scaling up and produc:iion).

Zauipment
for eech of the steps of the scais

should ensu-e 277 azarations

from reacting to drying can be cerriad sut in thso Lirgezt 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
oppor-tunity to establish equipment for new unit operations,
such as catalytic hydrogenation, 1low temperature reactions or
rectification, at reasonable cost so that the scope of opper-
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.

ENUIPMENT 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 thequestion of layout the following can be stated:
The proposed condensor surface of 4 m’ for a 1000 1 reactor
is tco small, 6 m> would be appropriate. Also 3 m® for 600 1
and 1,5 m*> for 200 1 are too small. With respect that vacuum
distillation shall be carried out in the latter a conaenser
surface of 3-4 m° would be appropriate. The capacity of the
steam generator which is 500 kg/h is by far too small if the
reactors in equipment are operated at once. A minimum capacity
of 2500 - 3500 kg/h seems advisable to secure the supply of
steam.

Concefm’ng questions of material the following can be stated:
The use of enamelled reactors indicates that protection from
acid corrosion is required. With respect of this fact it does
not seem reasonable that there are only stainless steel centri-
fuges. One of the three centrifuges ought to be halar coated
and corrosion protected.

The use of rubber lined reactors does not seem appronriate,
because on heating and cooling the rubber 1lining acts as
insulator. It protects from corrosion by acids or bases, is
nowever nct suited for organic solvents. Therefore it would
be advisable to use cheaper plastic tanks made of HIPE or
PP.

The same comments as ¢bove also refer 1o rubber linad pumos.
The use of corras,.unding plastic ourp3 can be recommensac
also because thev zra more versatile.
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Also for storage of methanol, ethanol, mineral oil, sulfuric
acid and bases plastic tanks can be used which are cheaper
than steel tanks.

Finally Sparkler is a company name and not a filter type,
so that this c¢nit could not be analysed.
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4.4.

~

. EXTENDED EQUIPMENT ACCORDING 7O VEGYTERY ALTERHATIVE B

Among the 4 offers the extended Vegyterv alternative B 1is
the only detailed proposal of equipment. A 1ist of equipment
given in the appendix was a great help in evaluation. The layout
of combinations of equipment units is well coordinated. The
following recommendations which result from our analysis refer
mainly to the fact that the choice of equipment in a muiti-
purpose plant has to ensure maximum versatility as the processes
to be carried out in future cannot be foreseen completely.

As far s the question of the material js concermed it can be said that in the case

of several of the enamelled steel reactors different materials
wera used for reactors and condensers. The use of graphite
in cembination with glasslining would be useful, if there

ere spacific advantages, such as less requirement of space,

~h

~om the data provided this can however not be judged. The
cembination of enamelled steel with stainless steel (as given
in 6115, G119, G122, 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 halogen corrosion, becoming the weakest point of the unit.
in soveral other cases (G101, G210 and G249) this was taken
intc account.

4 similar case of insufficient material combination occurs
with the centrifuges S$108, with ! nalar and 1 rubbar coated
receiver “ank. Yhenever orgenic so'vents are to Dg invoiven
in centrifugation the capacity of the halar recaiver tank

would b2 fne iimiting Tactor of the whole unit.
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The use of PP and Teflon respectively as material fcr pumps
is appropriate.

To enhance versatility of use of the tanks V103 and V220 GF
polyester should be replaced by PP.

In case of the tanks 3, 4, 5, 8, 9, 12, 13 and 26 1instead
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 m> given for filterpresses 5248 is too small.
Large quantities of filtercake are to be éxpected in production
so that very thick filterframes would be required.

The capacity of the steam generator which is 4t/h is to small.
6 - 7 t/h would be more appropriate preferable operated in
2 units to secure operation of at least a part of the production
in case of siut-down.

Enamelled steel pressure filters S121, 5206, S225 and S263
refer to the Lampert type filter which is built in several
modifications with filter areas of 0,5 m’. 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 wor¥ed
out carefully, only in few cases assessment could not be made
due to lack of specification.
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4.5. PRICES FOR EQUIPMENT AS GIVEN BY COMPANIES

4.5.1. EQUIPMENT ACCORDING 7O THE TERMS OF REFERENCE

CIPLA 1.500.000 US$ TOTAL PRICE

RETNIKAINEN 2.380.000 US$ TOTAL PRICE

VEGYTERV/CHEMOKOMPLEX

Equipment materials 1.737.200 US$
Spare parts 34.700 US$
Packing 52.100 US$
Transporting 135.000 US$

1.959.000 US$ TOTAL PRICE
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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 2.520.400 US$
Spare parts 50.500 US$
Packing 75.700 US$
Transporting 176.600 US$

€.823.200 US$ TOTAL PRICE
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4.6. ANALYSIS OF PROPOSED EQUIPMENT FROM VIEWPOINT OF COST

The calculation of pronosed equipment is based on Western European
with prices ex works. Costs of piping are not included. Since
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 entirely or
almost entirely missing had to be estimated (reserve B), the
percentage for this differing very much hecause of the lack
of specifications in the terms of reference equipment. A reserve
for spare parts was also foreseen.

Terms of reference Extended equipment
equipment Vegyterv
878.200 US$ Equipment 2.472.740 US$

118.000 US$ Laboratory 110.000 US$

equipment
125.000 US$ Reserve A 125.0C0 US$
300.000 US$ Reserve B 200.000 US$
45.000 US$ Spare Parts 60.000 US$

1.466.200 USS 2.987.733 U538




MOE/ IRA/85/01

- G9 -

As an alternative for both offers a cheaper version was worked
out in which Western European equipment was combined with Eastern
European reactors (standard prices in Western Europe, ex work)
and also change in material (plastic instead of steel) was made
were appropriate. In some cases also cheaper versions of Western
Furopean equipment were selected.

Terms of reference Extended equipment
equipment Vegyterv
827.300 US$ Equipment ].968.540 us$
118.000 USS  -2POratOTY 930,000 USS

equipment
100.000 USS Reserve A 100.C"  USS
300.000 US$ Reserve B 200.000 US$
45.000 US$ Spare parts 50.000 US$
1.390.300 US$ 2.428.540 US$

Although 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 reference equipmert
complete supply from thz Western Eurcpean market would not pose
any price problem. As far as the extended varsion of Vegyterv/
Chemokomplex is concernad the reduced cost v2rsion would give
considerable savings compared to compiot2 zupply from ‘liestarn
European sources.

e e § 3 ol i T



4.7. LIST OF "OPTIMUM" EQUIPMENT INCLUDING ESTIMATE OF COST

As stated already under point 2.1. a list of equipment including
standard prices to assure production of the compounds of the
"optimum" Tlist 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
proposad there. For Metronidazole and Trimethoprim, 7 and 13
tons/year were chosen which correspond to half of the annual
consumption in Iran, for Sulfamethoxazole a production Tlevel
of 10 tons/year was envisaged. All prices are standard prices
ex works requested directly from reputated manufacturors in
western Europe.
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4.7.1. REACTORS
4 3000 1 enamelled steel
6 3000 1 stainless steel
2 1600 1 enamelled steel
5 1600 1 stainless steel
1 1250 1 enamelled steel
1 500 1 enamelled steel

Standard Price: 346.800 US$

4.7.2. CENTRIFUGES

2 12501 halar coated
5 1250 1 stainless steel

Standard Price: 433.000 US$

1 of them 0il heated
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4.7.3. DRYERS

paddle dryers, discotherm (continuous, discontinuous)
tray dryers, each 30 trays

vacuum tray dryer, 30 trays

fluid bed dryer

- N

Standard Price: 414 1700 US$

4.7.4. FILTERS

3 filter presses 7 m®, 10 m*, 13 m*, PVDF, heated
3  bag filter each 1 m’, in pairs

Standard Price: 67.000 US$
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4.7.5. PUMPS

4.7.6.

18

12
15

N = = B N

excentric worm pumps
excentric worm pumps
centrifugal pumps
centrifugal pumps

PVDF/SS
Teflon
PP
teflon

double diaphragm pumps Teflon

centrifugal pumps
water ring pumps
water ring pumps
water ring pump
rotary gear pump
steam jet pumps

SS

Stancard Price: 149.700 US$

CONDENSERS

4 m® glass
6 m> glass
8 m’ glass
SS
12 m* glass
12m SS

LB W NN = -
oo
3
~N

Standard Price: 81.20% U5

2>

10 m*/h 6 bar
10 m*/h 6 bar
10m/h 1 bar
10 m*/h 1 bar
10m*/h 0,5 bar
10 m*/h 1 bar

60 m*/h

100 m*/h

30 m*/h

50 m>/h 0,01 mbar
0,2 - 0,5 bar
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4.7.7.

4.7.8.

TANKS
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Corresponding to version Vegyterv B.

Standard Price: 131.000 US$

VESSELS AND RECEIVERS

3000 1
2000
1500
600
600
255
500
500
300
300
200
100
3000
1500

—
oW W
e ) ed ad et wd ) i e md d eed

N W NN WU O O N

Standard Price:

PE

PE

PE

Halar

SS

PP vacuum buffer
enamelled steel
SS

SS

glass

glass

glass

SS

SS

192.050 US$
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4.7.9. BALANCES
6 300/600 kg ex electr.,
3 300/600 kg electr.
2 150 kg electr.
2 50 kg electr.

Standard Price: 46.600 US$

4.7.10. LABORATORY EGUIPMENT

Corresponding to version Vegyterv B.

Standard Price: 110.000 US$

5S
SS

e et 1 ¢ 1 e, w2t
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4.7.11.

4.7.12.
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UTILITIES

Corresponding to version Vegyterv B.

But: point 1: 5000 kg/h 12 bar

Standard Price: 262.600 US$

MISCELLANEQUS

scrubbers (20.000 m*/h)
mill including separator
compressor (250 m>/h, 8 bar)
high vacuus distillation

— et N

Standard Price: 134.300 US$
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4.7.13. SUMMARY

Reactors
Centrifuges
Dryers
Filters
Pumps
Condensers
Tanks

O N OV BAW N~

Vessels and

Receivers

9. Balances

10. Laboratory
equipment

11.  Utilities

12. Miscellaneous

Total
Reserve for unforseen
units

Reserve for spare parts

Standard Price for
"optimum" equipment
from Western European
market

- 107 -

346.800 US$
4388.000 US$
414.000 US$

67.000 US$
149.700 US$
81.200 US$
131.000 US$

192.050 US$
46.600 US$

110.000 US$
262.600 US$
134.300 US$

2.423.250 US$

150.000 US$

60.000 US$

2.633.250 US$
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A comparision shows that the price of 2.633.250 US$ for "op-
tirum" equipment is lower than the 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 hiagher production capacity is due to differences in
the layout of both plants. The list of "optimum" equipment
given in this chapter reveals the differences in the choice
of equipment which are considered to be reasonable improve-
ments and should be discussed in detail before making final
decision.

Finally it may be stated that of ccurse also for the "optimum”
list of equipment a cheaper version could be set up by using
reactors of Hungarian origin whereever feasible without 1loss
of efficiency and versatility.
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4.8. SPART PARTS

It was the wish of the Iranian delegation to have spare parts
for 2 years included in the equipment. Since terms of guarantee
granted by equipment 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 seems necessary to distinguish
between parts which underlie normal wear and tear within 2 years,
such as seals, gaskets, hearings etc., and parts which from
the standpoint of statistics might break 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 parts 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 careful 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 plant
requires considerable skilled work and workshop. The question
of equipping this workshop is closely related to the infrastructure
at the site. Skilled work required is very broad from: metal,
glass and plastic works, as well as simple masonry; qualified
knowledge in electrotechnics and basic knowledg2 in electronics.
Whe teven such a skill is not presented in the existing infra-
structure it has to be taken into the activities of the workshop
to secure quick repair. As far as training of workshop staff
js concerned, broad and snecialized skills are required. It
seens advisable not to have specialists for each single field,
but rzther to provide a specific training for the staff ~oncerning
tecnniquas required in the plant. |

As Tar as equipment of the workshop is concerned it can be seen
from all offers that this question has hitherto been rather
neglected. To secure efficiency it may even be necessary to
provide a lot of equivment , such as turning lathe, welding
machines (also using protective gas for welding of stainless
steel), welding equipment for plastics, boring and milling machines
etc.. Therefore it seems advisable to study this subject more
in detail before making final investment decisions, and to set
up a workshop 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 report to
make a detailed assessment of the 1list of analytical equipment.
It is however pointed out that it would be advisable to check
on the one hand the analytical procedures given in the reference
pharmacopoeas product by product and to mcke on the other hand
an assessment which units of equipment are needed in addition
to secure efficient research and developuent activities.

— -
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5. TECHNOLOGY VERSUS EQUIPMENT 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 relate 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. METROD 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. According to practical experiencz only 30% of the working
days/year is realistic for reactor ~ccupance.

This method of evaluation has b-~:¢n already aznliec for the
choice of optimum equipment in 4.7.: In that case assessment
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of the total reaction volume for all 21 products had given
2400 m®/year. Adding 30% reserve capacity gave 3200 m’/year.
The number of reactor occupancy is 78 ( 260 days x 0.3 ).
This gave a reactor working volume of 40 m’> so that a total
reactor capacity of 43 m® 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 ahout 9m® .
Considering a reactor occupancy number of 78 an annual reaction
volume of 700 m® results, which by far will not be sufficient
to reach the capacities proposed for the products in the terms
of reference if suitable technologies are applied.

To secure reasonable production it seems advisable to follow
the findings given in 3.7.3. by eliminating Ethambutol, Paracetamol
Procain Hydroch]oride,iNiazin and Nicotinamide from the production
programme for reasons of capacity and economy. Also the suggestion
to take up into the production programme Metronidazole, Sulfameth-
oxazole and Trimethoprim could only be followed on a rather
limited production scale.




5.3. PROPOSAL FOR PRODUCTION IN EXTENDED VEGYTERY 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 m* / year was calculated.

On the other hand the working volume of the reactors is about
35 m’. From this and the reactor occupancy number of 78 results
an annual reaction volume of about 2700 m*> / 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, Ciotrimazole, Indometacin, Nalidixic Acid, Oxyphenbutazone
and Propranolol are last step reactions. The capacity of this
equipment ‘alternative would be sufficent to integrate more basic
technologies, as well as the production of the newly proposed
drugs Metronidazole, Sulfamethoxazole and Trimethoprim. It seems
however doubtful if -bove that 30 % reserve capacity is given.

e ——a s
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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 impact on
the surrounding environment. Therefore the wish of the Iranian
delegation in the May-meeting at UNIDO headquarters to consider
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/
Chemckompiex indicated several measures of environmental protection
mzinly in connection with the proposed alternative of extended

equipment.

Measures to achieve environmental protection as well as measures
which gquarantee safety at work if possible should not be taken
as single measures but within the frame of a complete concept.

~ First prerequisite with this réspect are legal specifications

indicating critical values which have to be regarded. If there
are nct yet corresponding detailed regulations in Iranian law,
useful specifications should be set up from other sources, e.g.
from tne experience of countries with existing regulations such
as AuszIria.

Only w~=zn the critical values to be obtained are +ixed reasonavle
planni~g of measures to be tiken can set in because the layout
of environmental protection urits largely depends cn the critical
values which may not te ercceded. Since envir:riantal measures
might rasult in considearatle investment, tr~ conceptual frare-
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work ought to be set up most urgently so that detailed planning

can be carried out together with the detailed planning of the
plant itself.

In the following some brief comments 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 effiuent
treatment unit should be automated to a grea;‘. extent.

e o s ¢ §  S————————




6.3.

CHEMICAL WASTE TREATMENT

The main quantities of chemical waste will be the mud of the
effluent treatment unit, mother liquors and distillation residues.

To keep quantities of solvents to be treated small solvents
should 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. 1 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 reccverY together witn the mud from
the weste water treatment and other waste are to be burnt 1in
er incinerator, especially of rotary tube furnace type. The heat
oktaired from this incinerator can be used for heating and thus

z1low & lower capacity of tne steam generator.

e e ———¢ = = p————
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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 vessels, solvents through piping etc.). Adsorption on
active carbon is another type of purification, which however
is more tedious.
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STORAGE OF CHEMICALS

Also storage of chemicals is subjected to an increasing number
of regulations. To avoid fire hazards solvents should be stored
separately according to their flash point. In storage facilities
for liquids having a flash point below 50° C only exlosion pro-
tected electrical installations should be wused. 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 instant measures in case oi fire, it 1s necessary
to provide a sufficient number of fire extinguishers ABC of
sufficient capacity in each room regardless of its size. With
respect to the size of the plant also provision of 50 kg powder
extinguishers should be made. An extinguisher car (about 250 kg)
would even in case of more severe fire hazards 2ilow 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 maské,
permanent ventilation ‘through exhaustion is necessary. Flexible
tubes connected to the exhausters allow punctual exhaustion
at a specific point of danger.




7. SUMMARY OF THE REPORT - FINDINGS

( worked out jointly with UNIDO staff )

The present report has considered the evaluation of the offers received
by UNIDO from 4 companies, Cipla, Reinikainen, Sarabhai and Chemokomplex
according to UNIDO terms of reference.

In order to identify the scope of the project based on the cbjectives
specified by the Iranian Government and UNIDO, the following actions
were taken in addition following the terms of reference of a contract

wnich was set up between UMIDO and the consultant.

Data and information have been supplied on the technical and economic

aspects of the project, including particulars rzgarding process,

tarting raw materials, design, equipment spacifications, layout
other detzils.

(%)

The situation relating to the technologies for the production of
the 18 drugs speéified in the terms of reference has been examined
from the standpoint of patent, unit processes and econcmic evaluation
therecf, equipment prices, suitability and avai'ability in international

markets and the technical and economic evaluation of such equipment.

fecommendaticns have been made regarding the possibie integration

O
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ffars with a view to rformulating optimum desizn, flexibility,
unit prozess2s and an appropriate tevel of technology.

Envircnantal protection and 32faty aspects of the corsonals/tenders

have hearn examined.

Tnis +-: 37> cannot be a fir:! dacision making fe-12, i1 is only giving
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evaluation of different offers and their alternatives based on which
the recipient country has to make the final decision as to which
alternative should be chosen. It will try to point out the different
consequences in development of technology, transfer of know how,

economic translation and development of research anc development 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 UNIDO
technology of 18 drugs had been proposed. A revision of these technolo-
gies by the Iranian Government resulted in a reduction to 13 drugs and
3 new drugs. In the present report the totality of all 21 drugs has
been analysed. First an analysis of standard production processes
for these drugs was carried out. This basic analysis has been compared
with the technology received from the different companies (chapter
3. ). Among the criteria which were applied for evaluation special
consideration was put to the question of starting materials, which
were classified either as raw material, intermediates or 1la®~ inter-
mediates.

The result of comparative evaluation of technolcgies is given in
the report (chapter 3.7.3.). In short it can be said that as a whoie
Sarabnai has offered the greatest number of appropriate technologies,
also the offer of Chemokomplex/Vegyterv 1is rather complete as far
as number is concerned, however 6 of the technologies are only late
stage technologies. At this pcint 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 ass2ssment of all the unit processes invsi.ed
in all technologies wes made and the result related to the corpany
cffers (chapter 3. 6.). An analyis of unit operations reguir2: to
carry out all the unit prdcesses revealed tha: the laycut of 2a2quiz -nt
according to thz tarms of reference as oifered by Cipla,R21aixzinen
ard Chemokomplex/Vagyterv provide for all tkz required unit process.:s.

~———




Economic Translation of Technology to the Industrial Level: Economic
translation is the translation of a given technology, the economics
of which have beern justified 1in the semi-industrial Tlevel, to the
industrial level.

Capacity requirements of a pilot plant for economic translation cannot
be generalized. The capacity from which each individual product 1s
transferred to industrial scale depends on its market size. There
is a wide range of market size for the 16 drugs required by the
Iranian Government. Therefore it seems necessary to accomodate the

design of the pilot plant to a capacity whicn also allows transiation
of products with a big market size.

T have a basis for assessment of equipment in the different offers
an “optimum’ design and layout of equipment for synthesis transfer
and back integration of a1l 21 drugs has been established 0y the
corsultant, based on a choice of “optimum’ tecanologies (see chnapter
3.7. and 4.7.). This "optimum" equipment has given tne possiolity
to evaluate 211 the offers.

iccording  to this evaluation equipment proposed according *  the

s reference of UNIDO does not give the possibility ¢ wck

integration of all technologies required by Iranian Government, wc = S8
dé

izsizn of equipment is based on the technology which is transfe.red

r

oday with identified level of technology, scme from basic materials,
some intermediates, some even almost £inal products. Bearing in  the
mind th

[¢V)

t back integration of technology requires more steps, more

processes anc greatar batches this lavout cannot give on onz hand
this back integration and on the other na~i the guarant2s for 3roduction

of all the 18 crugs 2s required.
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all drugs as gl ¥

are concerned. The main difference of this alternative ccroaral 19
the “"optimum" version 1s that there is no reserve capacity which
might be used for adding new drugs without replacing others. However
the same coffer without additional equipment could cams close to the

“optimum" choice by a somewhat revised design.

Patents: Patents are great in importance in transfer of tecnhnology
espacially whan technology is going to be put into industrial pro-
cuction. Tharzfore an assessment of the situation concerning patents
has haen mzce {chapter 3. 3. ). Before making final recommendations
however <irst of all the patent situation in Iran has to be kngun,
secondis “urther clerification of the offering companies should be
given “-t <~ concerning infringements referring to the drugs than-

- - :':5 tg the processes for their preparation.
p prep

1= offers according to terms of reference: Terns of
c2 Sy u%il0 allocated 2,12 million USS for subcontract. Tthe
ars were compared taking into account quality of equipment
cuelizv of technology and assurance of availability frocm the internationel

markes. imong  these offers Chemokomplex/Vegyterv alternative A 13

sr2 1:.237, Szrabhai has only offered technclogy and services, Cisgla
zrs Pzi-inzinzn offers are high.

Tor--ze  2c5r-7ic evaluation 3§ not user.i  nefore decision s taken

snicn neegucts, «hich technologies and whico Tl have SO DR DonsTaAraT.
s.onsod Boiore  the consult. t TS owamparant 2o

sarms of reference ©: . tornative  eculipnien”
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tha basis of the international market. All singie units of =zguipment

[¢4]

27 available 3in the international market and can be sunplied by
manufacturers with detailed specifications. Nevertheless the finai
price of equipment cannot 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
cervices and overheads. Therefore 1indicative prices given by the
consultant should not be taken as final price for the project to

be put into operation.

fccordina 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 advisable 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. RECOMMENDATIONS

( worked out jointly with UNIDO staff )

8.1. TECHNOLOGY

As far as it can be judged from data available Sarabhai offers
suited technologies for most drugs. Therefore this offer may
be considered best as a whole concerning technology. For several
drugs also technology offered by Cipla 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
design should be coordinated to ensure the realization of the
chiactives of the project. These should not be seen as separate

=i

§.2. UNIT PROCESSES

(8]

oth the terms of reference and the offers evaluated provide
for 211 the required unit processes. However, if this project
is to bhe oriented towards research and development, flexibility
and resarve capacity, the alternative B of the Vegyterv/Chemo-
kcmpiex offer or the "optimum" design worked out by the consultant
has to be considered.

[83)
(PN )

. ECONOMIC TRANSLATICN

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




8.4.

8. 5.

5.6.
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made. If all 18 drugs proposed in the terms of reference or
the 13 + 3 drugs according to the revised Tlist of Iranian
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.

ECONOMICS

In the first instance the alternative A of the Chemokomplex/
Vegyterv offer, which is also according to the terms of reference
is the lowest offer. For further evaluation however more detailed
scecifications concerning this alternative should be provided
by the company.

FURTHEER RECOMMENDATIONS

A series of other recommendations concerning specific questions,
such as spare parts, workshop, equipment for trouble shooting,
ccuipment to secure maximum unit operations, analytical laboratory
ecuipment and aspects of environmental protection are given in
the report.

PREREQUISITES FOR FINALISATION OF RECOMM=NOATIONS

The consultant recommends that the {inal decision shouic be
taken only after clarifying the follcwin: points:
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- Final group of drugs

- Is the pilot plant to be oriented towards research and
development, is it to be flexible and to give the
possibility of back-integration or 1is this unit meant
only for technologies as they are received now ?

- Is there a possibility of expanding the budget ?

- Extent to which enwironmental measures are to be taken

Based on the answers to above questions further clarifications
based on the findings of the report and further answers from
the companies can be provided by the consultant to enable
finalisation of the recommendations. '
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SUGGEST IONS FOR CHANGES IN THE LAYOUT OF EQUIPMENT

In the meeting of June 25th, 1985 a 1list of 13 drugs was set up to
be synthesized in the multi-purpose pilot plant. The consultant was
asked to suggest changes in the layout of the equipment for producing
these drugs and to give estimation of additional.cost of equipment.

In the nresent report first a survey on the unit processes is given,
which are roreseen in the course of syntheses- fori: - 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 also includes
additional information on Sarabhai technologies obtained on June 25th,
i935.

Then follows a list of types and nurbers of equipment units for the main
parts of equipment followed by the cost estimation. At last a survey
of tyoes of equipment is given.

As far as the choice of source of technology is concerned first of
311 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 delegaticn.




UNIT REACTIONS OF 13 DRUGS ACCORDING TO CHOICE MADE AT MEETING
ON JUNE 25TH, 1985:

1. Aromatic Reactions

Ffriedel-Crafts acylation A3 (A7)
friedel-Crafts alkylation A3
Mitration cr (A7)
Nucleophilic eromatic substitution (A7)
Diezotization A6 (A1)

2. Carbecnyl Reactions

Oxima formation . Al

g

Schif{ basz {ormation A6
trznins Tormation

Yngavenzge

-~

condensation C3
Stracksr synthesis

Benzcin cendensation

3. Ring <losure Reactions (C2)

v

-
w

ester formation

Via amide formation A4

Yiz hydrazide formation Al10

Via Schiff base formation Ad A7
Fischer indolc synthesis ' Ab

Via electrephilic aromatic substitution(Ag)
Aminal type A1 (C1)

Via condensation

{a

. Amir2 Reactions

Sr-type amine formation Al A3 H13
~rin2 formation by epoxice ring opening A13
L-tkylation

v-~zyvlation
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N-Tosylation
ii-Detosylation
H-Daformylation

. Carboxyl Reactions

Ester formation

Ester hydrolysis
Direct amide formation

Anide formation via acid chloride

Emide hydrolysis

Pinner reaction

Azid chlcride formation
Hydrazide formation
Hitrile hydrolysis

. Sulfcnenide formation

. Ether formation

Q-Alkylation

Clofibric acid synthesis
. Cxidation
. 22duction

. R2arrangements

Chlorination

. “iscailaneous

-

Tondansation

“ydrogenolysis (Debenzyletion)

Sitition (Michael type)
“romaric Hydroxylaticn

A2 A12

( A8)

C2

A3 (A7)

C2

A13  (A10)
A2

A6 (A7) (K107}

Al

A3

(A10:

C3
(C37;
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PROPOSED REACTION PATHWAYS

Al
CHLORDIAZEPOXIDE

/Eii:H/NHZ [:::I}COCl
+
X !

e

Friedel-Crafts.3cylation

| s | NH-CO-CH, 1
/@NH-CO-CHZG a ,@: _0

- ?
(AN 2 NOH \r

e

3

C
= H,Ql
ek
X /N\O

Amine formation (S,- type), rearrangaran:

O N NH-CH3 (ring extension)

! Oxime formation

(3.
o
»

B: N-Acylation

C: Ring closure raaction (C-f-candzn:ooin
type)




A2
CLOFIBRATE

L H
0 ﬂ—{(::>—OH + (=0 + CHO3

. HC -

l Condensation

CHy

I
o Hrodaon

(Hs
2

I Ester formation

o

c1~©—o-cl-cooczH5

CHy
3
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A3
CLOTRIMAZOL

COOH
S —_

a Acid chloride formation

Friedel-Crafts acylation

-

Chlorinat-ion

(] -

Chlorination

Friedel-Crafts alkylation

Anins fermation (Sn-type)

©:CO C'

?

|

9
e
|
9

/a
NS

(]




Al
DIAZZPAM
A: Ring closure reaction
(amide formation + Schiff
o | NH, . /@iNHZ base formation)
NS 0 > 0
o S CHz cl =7 +0-S0 _Q.
1 = U 8 i 9
I N-Tosylation
NH-Tos ;
A
~3 u
3 |
NS
* N-Alkylation
i 0o (H3

‘ N-Detosylation 1
/@ENH‘CHa A~ AH- CH3 CL,0
Cl L /\;I .

N-Alkylation C—CPZ -Cl

‘ A M-Acylazion

fmine formation (Sn-type)

. N
+ ring closure reaction ﬂ '\C/"
(Schiff{ base formation) (R =N Y N e
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NH,-HCL
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1
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HCO
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- A6
INDOMETACIN

: /J::::r,NH-NHZ-HG
H3C0 _

F

/@NH-NH-CHO
HAC0
3 7
RQ\
20
|
/@/‘\\NH-CHO
H3C0
1

e ————

H
N
@ CHy
H3CO
12 CH,-COOH

/[¢9WV,NH-NH2
g

8

H3C0
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- Diazotization

- Reduction

N-Acylation

. Condensation (Schiff base formation)

Ring closure reaction (Fischer Indole synthesis)

. N-Acylation (formylation)
: N-Acylation
: Hydrolysis (deformylation)

- Condensation {Schiff base formation)

: Ester hydrolysis
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A7
MEBENDAZOLE
jen
- HO—C S
I 1
0
Nitration

e

' l Nitration

e e
) HO“’lC’ NOZ
0

l Acid chloride formation

/[:::[: : ‘ - :: :NO7
N02 fFriedel-Crafts

G
Y
i
8] aclation
Aromatic nucleo-
_ philic substitution
R " Mry
=N |- K,S0, + 0-C00CH @\ /@ |
HN C N0z
2
7 g U
6
N-Acylation l Reduction
!
H3CS l

A\ > ANH
{=1-200CHy .0 @\ Sk

Hz:‘“' N ) /&//\NH 5

Ring closura ~2action (C-N-
condeﬂsatxcn Tuga)
,—N
@ /\’ N>—NH -C0C7 -

I
S ¢




-1 -

A8
NALIDIXKIC ACID

1]

0 I . i
He (000~ \\COOC2H5
1 2
Enamine formation (addition-elimination)
H3C ,NI N ,
X
"HeGo00C  C00GHs l
: |
Ring closure reaction (electrophilic !
substitution type)
NS
7 0005k
4 OH
\ Ester hydrolysis
e
H3C /Nl Ny
NS ~
COOH V
5 OH

‘ N-Alkylation
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A10
OXYPHENSUTAZONE

hH,
<:j}4m S,0 (i;] )
S A QZN(’Z

Diazotization Condensati on.
~ Oy
@’NQN '
—
0-Alkylation ,
@ | AREWaY
HO .
. Reduction
H »
O o
N\
Reduction N-H \\C-CIH-CLHg
! . ned o
|Y | HC0
8 0-CH
2 A
T ' g Gy
7 N\ Q |
—/ - >C'§H'Q.H9 . @zN\N
He(p0 )
CH 0-CH, 7 N\

' )
. ) \A ‘ B
A: Ring closure reaction Hy -

(hydr'azide formaticn)

B: Hydrogenolysis @’N‘N 8
(debenzylation)
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Al2
PROCAINE HCI

4
Acid chloride formation
/CzHS
OZN—Q-CO-CI + HO-CHZ-CHZ-N\
5 , 2 Cofs

Ester formation
(Schotten-Baumann type)

HN—  NC0CC,He + HO-CHo-CHo-N 'l
2" N 74Tl Sl BN OpN (0-0-Cp-CHp N
GHs (s
1 2 6
V.0
Reduction

Ester formation
(transesterification)

—r
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Al3
PRCPRANQOLOL

OH

0
Oe © oy L0 -—
1 ' 2
A ///// \\\\\ A
0-CHy CH-CHy 0-CH,

3 4 :
Amine fermation \\\\\ ,// Amine formation -

(Sn-typE) Hy (epoxide ring opening)
OFCHZ-EH-CHZ-NH-CH-CH3
~ A OH
N Ao

A: C-Alkylation
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METRONIDAZOLE

TYPES OF CHEMICAL REACTION

55 CH.,-CHO

? j Ring closure reaction (aminal type)
H

—0 CNW’C“B

1

Nitration

H
1
O~ NN —CH3
)
2\&’N

‘ N-Alkylation

Hy-Ciip-OH

N
02N~j§-;?/'GH3

3
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SULFAMETHOXAZOLE
TYPES OF CHEMICAL REACTION

Et00C-COOET S
? Ring closure reaction
HoN
-CO.-NH—@- -l >/_~\>\
1 2

Sulfonamide formation
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c3
TRIMETHOPRIM

??[ Aromatic Hydroxylation

HxC
3 0
HyC0 1 ‘
i
Knoevenagel condensation type :
H H
cb e-é“z" ;
\
(N
3C0 3
l Addition (Michael type)
H3C0 CH3
H ~0CH; HZN
H3C0 CHz'CH . T-NH,
/
H30 4 i

Ring closure reaction
{(C-N-condensaticn type)

H3C0

HACO =N
30O ‘ CH2—<§::<Y——EH2

H5C 6 NHZ
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LIST OF EQUIPMENT
1. REACTORS
1 30001 enamelled steel
" 4 30001 stainless steel
1 1600 1 enamelled steel cr
2 16001 stainless steel 1 of them oil heated
2 1250 1 enamelled steel cr 1
1 500 1 enamelled steel
1 1250 1 stainless steel
1 500 1 stainless steel i
|
2. CENTRIFUGES
1 1250 1 halar coated

4 1250 1 stainless steel
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3. DRYERS

] paddle dryers, discotherm .
2 tray dryers, each 30 trays
1 fluid bad dryer

4. FILTERS

bag filter each 1 m*, in pairs
2 bag filter each 0,5 m




NOE/ iRA/B3/U2 - du -

5. PUPS
3  excentric worm pumps S5 10 m*/h 6 bar
1 excentric worm pump Teflon 10 m*/h 6 bar
3 centrifugal pumps PP 10 m*/h 1 bar
1 centrifugal pump teflon 10 m*/h 1 bar
-2 double diaphragm pumps Teflon 10 m*/h 0,5 bar
5 centrifugal pumps SS 10 m*/h 1 bar )
1 water ring pump 200 m*/h ;
; water ring pump 100 m’/h I
1 rotary gear pump 50 m*/h 0,01 mbar |

€. CONDENSERS

2 4 m* glass
3 6 m glass
3 8 m* glass
5 12m* glass




7. TANKS

Dimension and number Vegyterv B, other material

8. VESSELS AND RECEIVERS

3 30001 PE

2 1500 1 PE

2 600 1 Halar

8 600 1 SS

2 2501 PP vacuum buffer
3 5001 enamelled steel
4 5001 SS

3 3001 SS

] 300 1 gqlass

4 2001 glass

4 100 1 gla§s
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9. BALANCES
4 300/600 kg ex electr., SS
3 300/600 kg electr. SS
1 150 kg electr.
1 50 kg electr.

10. LAZGRATORY EQUIPMENT

Correspording to terms of reference
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11. UTILITIES

Corresponding to version Vegyterv B.

But: point 1:4500 kg/h 12 bar

12. MISCELLANEQUS

scrubbers (20.000 m’/h)
mill including separator
compressor (250 m’/h, 8 bar)

— el ol N)

high vacuum distillation
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CSTIMATION 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 step of synthesis of the 13 drugs. According to this
a required reactor capacity of 24 m® 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
plant is given on the following pages. This survey deals mainly on
the question of choice of specifically suited units and the question

of materials.




(A

REACTORS

Reactors are classified according to their construction
material.

Steel reactors regardless the type of material e.g.
4571 or 4301 cannot be used for storage and reacting of
acids, such as hydrochloric acid, hydrobromic acid etc.,
because even highly alioyed steel e.g. Hastelloy is resistant
towards acids of this type only at 1low concentrations of
acid and low temperatures. These reactors are mainly suited
for reactions with bases and organic media.

Enamelled steel reactors are suited for reactions
in acidic media. As far as enamel 1is concerned different
types of enamel exist:

Standard glass lining is very well suited for use 1in acidic
media with exception of hydrofluoric acid. It can howaver
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 enemel is the third type of Tlining =2teri:f.
Its main advantages are good mechanical erd corrssisn
resistance.

Ename! 1line¢ rz:ctors as 2 rule hi:s2 a bottom drain itth

(o

an enzmel valyz. In case of emptying liguid tcg2t-2n oth

-

solid czimpounds great mechanic2i warz of the vaivz can uozur

on closing the valve. Due to macharizal strain of th2 zn:mel

in this case t-» use of a teflsn 1iZ <eems advisadiz
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Heating of the reactors is effected either by internal heating
elements, by doubie coating or halftube coils 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
which can lead to decompositions at the surface. Elements
wnich contain a heat carrier require considerable space
and therefore reduce the free space in the reactor. OCcuble
coating is an economical way of heating with steam being
w2il suited as heating medium. Double coating is less suited
for liquid media because there is a strong tendency of unequal
reating because of imperfect circulation of the medium.
In this case and also if cooling with liquids 1is required

<

it szems preferable to use half tube coils, because this

tyo2 guarantees an organized circulation of the medium over
th2 wrole 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 conditions. In a multi purpose plant it does
not seem advisable to use different materials for reactor
and condensor. Condensors and the other parts are available
in the following materials: steel, glass lined, and glass.
Glass seems to be an exceptional material for this purpose.
Although base resistance is lower than that of steel, this
dees 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
ot glass parts such as condensors. It can be seen what is
going on in the apparatus. Also cleaning is easier because
contaminations are seen easily (of special 1importarce in
multi purpose plants). As a rule glass parts cost Tless.
Special equipment can be constructed in glass more easily
and cneaper. Damages are seen easier than with other materials.
tandard parts render setting up of 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 distillation vacuum
short path distillation seems to be the most careful way
for distilling thermally unstable compounds. In the process
the material to be distilled is brought to a heated surface.
The distance between this surface and the cooler is very
small so that exposure to heat is limited very much. The
distillation units can be used in a continuous process soO
that relatively small units give sufficient capacity.




EXTRACTION

GENERAL REMARKS

In principle there are continous and discontinuous Processes.
The discontinuous process can be done 1in suited stirred
reactors. The relatively small contact surface between the
phases results in prolonged operation time. The 2dvantage
lies in the fact that this method can be carried out 1in
units which are part of the project equipment anywayv. AS
soon as capacity questions arise the occupation of different
units for the purpose of extraction has to he 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 chember and a settling
chember in one unit. Several units can be installed in serial
cperation to achieve the required efficiency.

As far as column extraction is concerned a graat exchange
surface is obtained by diffzrent internal s-ruciures e.g.
pulsed columns, columns wizh moving intarnl structures,
coiumns with rotors. Coiumn mixers, such as 25 ~~-contacter
have szecially shaped mixing elements arz <oFt’ 1.y chamber

from wnich the extract £2n He removed.
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The choice of extracting system depends from capecities
envisaged and the specific problems of each process. The
cost of extraction systems differ considerably especially

when comparing discontinuous with continuous process.
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PUMPS

GENERAL REMARKS CONCERNING THE OFFERS

Except for water ring pumps in none of the offers the type
of pump is indicated. Since pumps are used for different purposes
in 2 multi purpose plant the main fields of application are discussed
separately concerning advantages and disadvantages of different types.

PUMPS FCR FILTRATION UNDER PRESSURE

For filtraticn under piessure gear wheel pumps , rotarr piston
pumps and eccentric worm pumps are well suited in
princicie. With reference to the envisaged production removal of
active carbon and filter aids will be the main application. Both
comccinds can cause considarable abrasion. The construction material
of gear wheel pumps and rotary piston pumps usually
is alioy steel (DIN 4571 or 1less alloy) so that with reference to
the application extreme abrasion has to be expected. As far as eccentric
worm pumps are concerned rotor stator combinations are
commercially available in alloy steel and different plastics such
as PP, PE, PVOF, or ECTF respectively which results in a reduced
mecharicai wear and prolonged lifetime due to the elasticity of the
material,

Anot-2r 2:5ect to be considered—especiaﬂy in 2 muifi purpose plant-
is a2 jr=z: versatility in the use of the pumps. The use of plastics
in 2ccantric worm pumps enables the =zppiicetion for acids,
bases ara organic solvent:. Th= choice of suit2dle plastic matarials

alss 21lnws thermal stress c:uused by the medinm 1. hot fi'trarion,




puUMOS FOR FILLING AND EMPTYING OF REACTORS

Mainly drum pumps , centrifugal pumps and diaphragm
pumps are used for filling and emptying rcactors. Drum pumps

provide optimum flexibility 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 low 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
suitead for elevated terperatures. For this purpose selected use of
teflon pumps can be recommended with the greater chemical resistance
being an acditional aspect. For certain types of application diaphragm
pumpS 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 explosion protected,
an additional advantage of the diaphragm pumps is that as
a rule they are supplied for compressed air drive and thus can be
usad 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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Anotner type of pumps are the peristaltic pumps ) . These simple
pumps are also suited for transport of 1liquids with great content
of solids. Caused by the material of the flexible tube (standard:
rubber, but also other elastomers available) this type of pump is
not suited for highly corrosive liquids.

VACUUM PUMPS

Tne water ring pump is the most widely used type of vacuum
pump and is availablc on the market for all dimensions foreseen 1in
the project. The materials used for these pumps are stainless steel
and grey cast iron. The great quantity of water usually renders also
aygresive vapors harmless for thepumps. The disadvantage is the limited
vacuu~ oFf abcut 20mm which can be achieved only in the most favourable

(g}

as

Y

s using additional injectors. A furtner disadvantage is the

h]
1§

[1)]

alaniysiv high consumption of electrical current in case of greater
units (ca. 7 kW for 350 m’/h). '

Tra zzeam jet pump can be found in the market made of different
metalic and ceramic materials. For chemical . purpose ceramic steam
M umps are ideally suited for their indifference towards corrosion.
Sinze sta2zm is foreseen in the project also the operational medium
is avaiizdiz. Tnese pumps are versatile and furnish a vacuum of about

1 oem.
If an ever L-itor vacuum is required, rotary gate valve pumps
can be us=- w»nhich even in relatively great units an endvacuum of

0,1 - 0,07 = cen be reached. This type of pump meets tre raquirements
of the high wacuun distilltion plarred in 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.

CENTRIFUGES FOR EJECTION AT BOTTOM

These centrifuges have a ploughing device which peels the
product from the wall of the centrifuge, where it is collected
on the filter material, transports it to the bottom of the
centrifuge =nd ejects it. This type of centrifuge
is well suiced in case of the same product being collected
in the centrifuge with constant thickness of the layer because
the ploughing device need not be adjusted each time. Also
purification 1is a 1little tedious because of the bottom
ejection. This type of centrifuge is well suited for products
which are manufactered 1in large quantities because emptying
and refilling of this centrifuge can be done quickly. This
type of .-centrifuge 1is also suited for automated procass
contrell,
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CENTRIFUGES FOR EMPTYING AT TQP

These centrifuges have a perforated drum wnhich is
covered by a filter bag. The centrifuged product may be
carried out by hand or lifted out together with the filter
bag, if there is a 1ifting device. Compared to the type
discussed first another construction of the drum as well as
another type of filter bag is required. Centrifuges for
emptying at top are well suited for products which are manu-
factured 1in small quantities and where different products
have to be filtered in consecutive runs. The simpler design
of these centrifuges results in prolonged time for emptying,
but purification is easier on the other hand.

TUEN FILTER CENTRIFUGES

inis type of centrifuge remains closed as well during
tilling and emptying. For emptying the filter fabric is
turned out of the drum and the precipitate is thrown from
the filter by centrifugal force. Thus there is almost no
loss of tome by emptying. This type is well suited for products
to pe manufactered in large quantities and can be wused in
an automatic process. Purification is especially easy bescause
of the horizontal position of the drum.
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CONSTRUGTION MATERIALS FOR CENTRIFUGES

A1l centrifuges are available in stainless steel (DIN 4571)
or coated with different materials. Halar and rubber coatings
are approved coating materials. Halar coating 1is poreless
and exhibits practically the same resistance as teflon.
Rubber is used for coatings where the filter 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 suited for filtration of filter
aids such as carbon and hyflo.

BAG FILTERS

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 1in the
bag. Emptying is done in a quick and simple manner by opening
the 1id, removing the filter bag and turning it. The capacity
can be easily adjusted by parallel arrangement of severa!
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 materials) are mounted. The product is collected
in the cavities between the plates and can easily be removed.
This type of filter is available in a wide range
of capacities. It is well suited for the project.

A1l types of filter discussed here can be heated.
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DRYERS

TRAY_DRYERS

This type consists of an 1insulated case in which

the product is spread on trays and dried by passing heated
air. These dryers are suited for thermically stable compounds
only unless they are const~ :ted for vacuum operation. They
are suited for relative.y, small batches only. These dryers
require a long time for loading, since this is done by hand.
The use of tray cars will reduce this time to almost zero,
since the trays are loaded with material outside and there
is only an exchange of tray cars. This drying process requires
a relatively long time, but the simple design of these dryars
renders purification quick and simple. Beside others this
type of dryer would be suited for the present project.

DRYERS IN WHICH THE MATERIAL TO BE DRIED IS MOVED

PLATE DRYERS

These dryers operate with vacuum or without. drying
and emptying proceeds continously, with the product beir;
rolled around on plates, which can he heated according <~
requirement. With prceceeding of the drying process the pro-ducc
is moved from teop to bottom over si.arzi levels of plat:s.
This type is suitad for drizzling producis only which -2
produced in ¢rcat quantities and is suitzd for this p--i::t
only limited.
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PADDLE DRYERS

In the classic models of this type of dryer the
product is moved by rotating paddles. Improved dryers consist
of a heated horizontal tube in which the product is moved
by heated discs. The dryer 1is practically self purifying
and also suited for drying in vacuo. It can be operated
as well continously as in batch and is suited for pastous
and viscid products also. This type is suited for the project.

FLUID BED DRYERS

This type of dryer is mainly useful for dizzling
—aterials because otherwise the fluid bed, in which the
prcdéuct is dried by the surrounding air flow, cannot be
suiit 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

A<ter corresponding modifications these devices originally
cesigned as mixers are offered also as dryers They
z-a also suited for drying in vacuo. They :re mainly suited
fzr drying powder and granulates. Ir great capacity core
¢ryers the top cannot be removed s° that drying has to b2
¢ine by dinstalled spray heads and special instruments. Tn s
type of dryers is suited for the project 2 . Pimited extent.
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BALANCES

MECHANICAL BALANCES

The main type of mechanical balances are sliding poise

and pointer reading balances The precision parts
of both types are made of steel and therefore susceptible
to corrosion. Mainly in production areas corrosicn can occur
because the balances as a rule are standing in a hole in
the flecr to adjust the weighing-platform to the floor leval
which is necessary to enable quick weighing. Humidity wnich

ccliects in the hole and aggressive vapors lead to increase

(0%

corrcsion and high rate of repair. In other aress the wus2
of mechanical balances 1is recommendable mainly for price
reasons. It has however to be considered the regular adjustmant
ot the balances, which is rather complicated has to be carried
cut Dy trained personell.

M

LZCTRCNIC BALANCES

The advantages of electronic balances is that

[ d

nzy
are less susceptible to corrosicn and self- adjusting. Trzi-r
weighing platforms aremore flat. Therafore they can bz =ui!l

(% A

in more easily. Furthermore costs of maintenance are i%w.
It has howevar to be considered thes in explosicn-2737.07:7
areas also balances must be expiosisn -rotected whicn ~:..7-;

in substantialiy nigher 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 lined steel tanks. There are two
main types of plastic: HDPE and PP. Both are 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 chloripated
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 much cheaper
compared to steel and glass lined tanks. Their use in the
project 1is strongly recommended although they do not appear
in any of the offers.
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ANALYSIS OF THE ABSTRACTS OF PATENTS

The preparation of chlo: odiazepoxide from 2-amino-5-chlorobenzophenon
oxime is described in patents Al.1, Al.Z, A1.4 and Al.5 with the
reaction with chloroactetylchloride being carried out 1in presence
of zink chloride or in acetic acid (A1.4.) respectively.

In the patents Al.13. and Al.14. a process is claimed for the last
step. In Al.14. a special separation and purification process is
described which yields 87% chlorodiazepoxide in a minimm purity
of 93.3%.

An alternative process for the preparation of 2-chioromethyl-6-chloro-
4-phenylquiazolin-3-oxide is claimed in Al.17., according to which
this compourd is obtained in 2 steps from 2-chloroacetylamino-5-chloro-
benzophenone by reaction with thionyl chloride and hydroxylamine
chloride.

In A1.17. a process is described for the purification of chlorodiazep-
oxide vsing formation of a complex with zink chloride and decomposition
with water.
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ABSTRACTS OF PATENTS
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Al.1.

Al1.2.

A1.3.

Al
CHLORDIAZEPOXIDE
Preparation

S3386t 1,4-Benzodiazepine derivatives. Gallardo, Antonio,
S. A. Span. 383,444 (Cl. A 61k, C 07¢), 16 Feb 1973, Appl-
383,444, 07 Sep 1970; 7 pp. Beuzodiazepine (I) was prepd. in

o "{“
B!
[ ] A
90%, yield ty addn. of CICH,;COCI to a soln. of 2-amino-5-chloro~

benzophencne oxime in the presence of ZnCl,, followed by
amination with MeNHs at —5 to —10°.

3211Sp 1,4-Benzodiazepine derivatives. Kycia, Henryk;
Lenkowski, Przemyslaw; Surgiewicz, Janusz; Rolak, Hanna;
Lasocka-Tatar, Barbara; Roszkowska, Danuta; Sobolew,
Marek; Bartkiewicz, Boguslaw (Tarchominskie Zaklady Farm-
aceutyczne *‘Polfa’’) Pol. 66,212 (Cl. C 07d), 14 Oct 1972,
Appl. 22 May 1968; 4 pp. 1,4-Benzodiazepine derivs. (I;

. ox
@“ /Q?W
[ 3 R
[ ] 3 ” m .
R = halo, NO;; A = NHCO, N:CNHME) were obtained by
heating 2,5-H:N(R)CH,C(Ph): NOH (II) («, 8, or mixt.) with
ZnCl; and haloacelyl halogenide in a monocarboxylic aliphatic
acid with 2-3 C atoms; the resulting 2-halomethyl-4-phenyl-
quinazoline 3-oxide ({II; R = H, X = halo) was treated eitber
with alc. soln. of MeNH; or aq. alc. KOH. Thus, 25 part IL
(R = Cl) and 30 parts ZnCl; were added to 75 parts AcOH:
to this soin. 30 part CICH.COCI were added during 30 min at
30-55 to give 51 parts III (R = X = (1), which, added to 100
parts 25% MeNH; at —5° and kept for 12 hrs at room temp.,
gave19parts I (R = CI, A = N:CNHMe) m. 237-9° (MeOH).
A. Jaoowsk:

118349x 5-Phenyl-1,4-beozodiazepines and their derivatives.
Sternbach, Leo H.; Metiesics, Werner (Hofimann-La Roche, F.,
und Co., A-G.) Swiss 507,965 (Cl. C 07d), 15 Jul 1971, US
Appl. 01 Dec 1963; 4 pp. Benzodiazepines () are prepd.

e o u
S

Thus, 5,2-CI{O;N)CH;CH:NOH reduced cztalytically in alc.
over PtO; and the corresponding 2-amino compd. condensed with
CICH,CCClL in Et,0 gave 5,2-CI{CICH-CONH)YC,H;CH:NOH,
cyclized by sefluxing 7 hr in C,tf; with 3F; Er.0 to 6-chloro-2-
chiorometisiylquinazoline 3-oxide. This sticc-d with MeNH; in
M=0H gave 7-chloro-2-(methyiamino)-3/7-1 4-tenzodiazepine
4-oxide. This in THF treated wita PaLi ia 7:3 CsHe-Et:0 and
the product isolated gave I (A = N:C(NHie) R- = Cl, R¢ =
F? = M}, oxidized with HgO in 10:1 Me;CO HjO at 20° to
7-chloro-2-imethylamino}-5-pheny1-34-! 4-benzodiazepine 4-ox-
ide. Simi'arly, 7-chloro-1,3-Citiydru-2F!-1,4-beazod’azepine-?-
or 2 4-oxids treated with PhLi in aq. Me;SO zove l {A = NHCO
Rf & Ci, 22 @ R? = }], dehydrozenated iz SOCh in refluxing
CHCly to  7-chloro-1,3-Cihydro-S-shenyt-2:(-1 4-benzodiazepin-
2-one, meth,lated by treatment of the iia [luriv. with MeSO,
ts pive 7-chloro-1,3-dihydec-1-si0bid b -yl 20 -0 A -benzn.

1. ey ’y - H M 1
devienind? e, C. . Jidmal
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Al.4.

Al.5.

Al.6.

125747h 2-Methylamino-5-ptenyl-7- iloro-3H - 1,4 -benzodi-
azepine 4-oxide. Heidrich, Hans J.; Hendel! J.uergen; Roeh-
nert, Helmut; Henker, Siegiried (VEB Arzoeimittelwerk Dres-
den) Ger, Offen. 2,037,276 (Cl. C 07d), 04 Mar 1971, Ger.
(East) Appl. 08 Aug 1989; 8 pp. Pure title compd. (I) was
prepd. by stirring a soln. of crude X with aq. CHCl; ard filtration
of the cryst. ppt. or by reaction of 5,2-CI(H;N)CH,C(: NOH)Ph
(II) with CICH,COCt in CHCI, soln. Thus, CICH,COCL was
sdded to tech. Il in HOAc at <30° within 2 hr, the mixt. was
stirred 168 hr at 35°. HOAc was distd. in vacuo, tke residue dis~
solved in CHCl,, filtered, the filtrate treated 2 hr at 25-30° with
43-5%, aq. MeNH; and CHCI;, and the ppt. digested yith_aq.
CHCI, to give 75%, pure 1. : .. KHPG

90539w  7-Halo-S-phenyl-2-methylamino-3H -1,4 -benzodi-
azepine 4-oxides. Kycia, Henryk; Surgiewicz, Janusz; La-
socka-Tatar, . Barbara; Bartkiewicz; -Boguslaw; = Lenkowski,
Przemyslaw; Rolak, Hanni; Rostkowska, Danita; Sobolew,
Marek (Grodziskie Zaklady Farmaceutvemne *‘Polfa’) Ger.
Offen. 1,924,451 (ClL. C 074, A 61k), 05 Feb 1970, Pol. Appl. 22
May 1968; ‘14 pp. The title compds. (), sedatives and sopo-
sifics, are produced by treating a 2-aminobenzophenone oxime
(II) with a haloacety! halide in the presence of, e.g., ZnCl to give
I, which is then treat~d with MeNH;. . Thus, to 75 wt. parts
cold AcOH was added 25 parts 2-amino-5-chlorobenzophenone
oxime and 30 parts ZnCl,, followed by addn. of 30 parts CICH

.o NHMe - ’ .
,(:q_‘sk LA N IS @
, ] . _
[¢+] ’ -
Ph

COCl at 30-5° within 30 min to yield 51 parts III (X = R = 1),
1p. 210~12°. This was added at ~5° to a 25% soln. of MeNH,
in MeOH to give 19 parts I (R = CI), m. 237-9°. Similarly
prepd. was Il (X = Br, R = CI), m. 200-4°, and I (R = Br),
m. 242-4°, - . J. M. Grassho

. 31854x 7-Chloro-2-(g-ethylamino)-S-pheayl-SH-1,4-benzo-
diazepine 4-oxide and its transformation iato 7-chloro-2-(methyl-
amino}-5-phenyl-3H-1,4-benzodianzepine 4-oxide. Moeller, Tor-
ben T.; Nedenskov, Poul; Rasmussen, Henning B. (Hoffmann-
La Roche, F., and Co. A-~G.) Ger., OZen. 1,803,911 (Cl.C
07d, A 61k), 02 Oct 1969, Dan. Appl. 19 Oct 19G7; 7 pp. A mixt.
of the title compds. (1) and (1), useful as psychostimulants and

NHbMe NH)Me
v N
o N
=N (o} N )
] !
_ m° m°

sndatives, is prepd. by oxidn. of 7-chioro-2-(methylamino)4-
hydroxy—.’}-phcnyldl.s-dihydro-aﬂ-l.&b:nzo«liaupine Q.
may b= i~omerized o Il in basic sola. T'us, 4.35 g KsFe CN'Y
ard 1.11 z NaHCO, in 34 m) X.O was mixed with 2 glllin 5
mi Me2:CO 2nd the suixt, kept 15 kr in the dark to give 2.28 ¢ I-
II. Crysta. from EtOH gave 0% I, . 210-12°. When the
mixt. of { and II was refluxed 7 hrin a suiz. of 1.08 g NaOEtin
S0 ml 947, EtOH, 1.26 ¢ II, m. 235°, was obtained. Ten ml
aq. soln. coatg, 1.308 g NaOC! *vas added at ~2° to =5° to a
raixt. of 0.5 f 1,0.5 g HOAc, and 13 mt 2{e-CO to give0.33 g1
acd 0.il ¢ IL. ’ P. Nedenskov
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Al.8.

(8V]

75239z Ben:zodiazapins derizatives. Field, Goczz T3
Sternbach, Leo H. (Hoffmann-LaRocke, F., und Co...A.-G-)
S. Afzican 67 06,617 17 Juro 1985, US Anpl. 15 Dec 1955; 13
pp. To a cooled mixt. of 13.5 g. 7-chloro-5-pieavl-3i-1,4-
benzodiazepine 4-oxide (I), ia 100 ml. M=OH was add=d 2.5 g.
27aCN and the mixt. stirred 10 min., 3 ml. AcOH was added and

) NH,
NH- N : N:
SO = SO~ O
=N v N N
. m o o N
B ) h oy

the mixt. stirred 30 min. to yield 7-chloro-5-phenyl-1H-1,4-
benzodiazepine-3-carbonitrile (II), . 211-13°* (MeOH). To
a refluxing mixt. of 2.8 g. IL in 50 ml. MeOH was added, first 3
ol., then after 25 min., 6 ml. 3N NaOH and heating conotiated
35 min. to yield, after cooling overnight, 2-amino-7-chloro-5-
phenyl-3H-1,4-benzodiazepine (III), m. 236-40° (aq. DMeOH
and MeCO). I was acetylated in pyridiae and AqyO to give 2-
acetamido-7-chloro-5-phenyl-3H-1,4-benzodiazepine (IV), m.
200-204° (decompn.) (AcOEt). To a soln. of 1.5 g. IV in 50
ml. dry HCONMey was added 365 mg. of a 50%, di jon of .
NaH in cil, the mixt. sticred 10 min., 0.5 ml. Mel added, the

mixt. stirved 3 hes., dild. with ice water, and extd. with CH,Cl,
to yield 7-chloro-2-{ N-methylacetamido)-5-phenyl-3 H-1,4-benzo-
diazepine (V), (£ recrystns., undepressed on admixt. of authentic:
material) m. 160-4°. An ice-cold sola. of V in MeCly was
treated with freshly prepd. AciO; and allowed to stand over-
night at 25° to yiedd cude 7-cbloro-2-{ N-methylacetamido)e
S5-phenyl-3H-1,4-beszodiazer.ae 4-oxide which was placed on &
column contg. 90 g. basic AO5. Elution with AcOEt gave 7~
chloro-2- methy 1mino-5-phenyl-3H-~1,4-benzodiazepine 4-oxide,
m. 235-7° (CH,Cl~Et;0). III, IV, and V are sedatives, muscle
relaxants, or anticonvulsants. Barbara H. Weil

68441y 2.Amino-S-phenyl.3H-1,4-benzodiazepine seda-
tives, Sternbach, Leo H.; Earley, James V.; Fryer, Rodney
1. (HoSmann-La Roche, F., und Co., A.-G.) S. African 68
01,075, 10 Sep 1968, US Appl. 08 Mar 1967; 22pp. A soln.of 75
g 7-chloro-1,3-dihydro-5-phenyl-2H-1,4-benzodiazepin-2-one
(Ia) in 250 ml. HCONMe; was satd. with MeNH; at 10°, the
mixt. placed in a pressure vesscl, the vessel charged with 67 atm.
N, heated at 150° 24 hrs., cooled, and vented to the atm., the
soln. poured into 4 1. H,;0, the mixt. adjusted to pH 6 with HCl
and filtered, the ppt. dissolved in 1 1. CH,Cl,, the soln. extd. witl
250 ml. portions of 3N HCI thrice, the acid exts. combined,
washed with 250 ml. CHLCL,, basified with NHOH, and extd.
with 3 250 ml. portians of CH:Cl;, the exts. combined, washed
with H O, dried, and filtered, the filtrate evapd., the residue
Boiled with 3 150 ml. portions of henzene, _ nd the benzene frac-
tions comrbined, concd., aud cooled to give pale yellow I (R =
MeNH, R! = Cl) m. 238-9®* (MecOH-CH,Cl;). A soln. of 5¢g.
Ia, 30 ml. pyrrolidine, and 0.1 g. p-MeCHSOH . H,0 in 100 ml.

- R

Ba gl

Ph

PhMe was stirred and refluxed 22.5 brs. with a wat~rremover, the
mixt. evapd. in vacuo, the residur extd. with Et;O-3N¥ HOAc,
the acid layer filtered, and the filt-ate basifed with dil. NaOH
to give 1 (R = I-pyrrolidiny], R' — CI) (iso-PrOH). A soln. of
5g.12in 125 ml, dry tetrahydrofuran (THF) wasadded toa sola.
of 15 g. MeNH,; in 100 ml. dry THF, a mixt. of 1.8 g. TiCl, in 50
ml. THE added over 20 min. at 0%, the mixt. stisred at room
temp. 4 hri., kept overnight, and fillered, the filtrate evapd. to
dryress, the residue dissolved in 590 mi. CH:Cly, and the soln.
washed once with 200 ml. dil. NH,01I and twice with 100 ml.
satd. NaCl soln., dried, and evapd.to give I (R = MeNH, R' »
Cl) (THZ Tiexane), Simiiarly prepd. was1 (R = MeNH, R} =
NO,). Similarly. prepd. I (R' = Cl) 4-nsides were (2 given):
MeXH, MeyN, 1s0-PrNH, piperidino, NH;. To a suspension of
25 g. 7<hloro-1,3,4,5-tetrahiydro-5-phe:. /1-2H-1,4-benzodiaze-
pin-2-onc dissolved in 300 ml. d-y THI under an N atom. was
addr a soln, of 20 g. MeNH; i3 300 ml. dry THF, the mixt,
cooled in an ice bath, a soln. of 12 g. TiCJ, in 100 mi. benzeze
addcd aver 10 mnin. with stirring, the nixt. kept 4 hrs. at rcom
temip., 20 ml. H,O added, the soln. filtered, the ppt. washed wit:
THE, and the combined filtratss evapd. to dryness to give 7-
c:lnro-4 5 dihydro-2-methylaminn-5-plieny -3 - 1,4 -benzodinze-
pine (11;, m. 175-80° (MeOH-Et.3}. A soln. of 1.2 g. dicthiy!

P

2zt cashxylate in 10nl. dry ben/cuz was added toa soln. of 2
ilin Ay ml, dry t-nzene an! <~ wain, refluxed 1 ., confal,
ol vith S0 ml gil, NHLOL, 00 emdte e V(L M

nE e Gl VNDZ
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37334c Brnzodiazepine darivatives. Archer, Giles Ao
Sternbach, Zeo L (HoEmann-La Loche, F., und Co., A.-G.)
Fr. 1,507,878 (Cl. 3 07d, A 61k), 20 Dec 1257, US Appl. 13 Jzn
196€; 5pp. Quaternsary quinazoline Cerivs. react with primary
emines to give the correspondiugz title c..cpd. Thus, 1 g. (6-
chloro-4-phenyl-2-quizazolinylreethyl)trimethylammonium 3-
oxide iodide (II) was reacted 19 days at 25-3° with ~ 20 ml.
MeNH; in a closed tube and worked up to give 7-chlorc-2-
methylamino-S-phenyl-34-1,4-benzodiazepine 4-oxide, m. 2,6~
8%, (Me:CO). I is prepd. by reacting 5.0 g. 6-chloro-2-di-
methylaminomethyl-4-phenylquinazoiina 3-oxide in 0 ml.
MeOH with 50 mi. Mel at room temp.; II m. 201-3°, (de-
compn.). Also prend. were l~(6-ch_lo_ro-4-R’heny:l-'.’fquxx}:.zohn-
ylmethyl)-1-meth; 'liexahydroueplmum Nj-oxide iodide, m.
205-7" (deccropr..); 7-chloro-2-methylamino-5-phenyl-3H-1,4-
benzodiazepine 4-oxide, m. 231-7°; 7-chloro-2-methylamino-3-
phenyl-3H-1 ,4-b=nzodiuerin_0 3-oxide, m. 235-7°; 6-chloru-4-
phenyl-2-piperidinomethylquinazoline 3-oxide, m. 151-3°; Am!
6-chloro-2-morpholino4-phenylquinazoline 3-oxide, m. 159-61

. decompn). . Anita blangels

106759 - 7-Chloro-2-msthylamino-5-phenyl3H -1,4-be 1z0di-
azepine N'oxide. Takacsik, Tiberiu; Kosziin, Peter; Popa,’
Valer; Mathe, Eniko (Romania, Ministry of the Chemical
Industry) Rom. 49,038 (Cl. C 07d), 23 Mar 1968, Appl. 16
Nov 1966; 2 pp. The title compd. (I) was -yrepd. from 2-
chloromethyl-i-phenyl-8-chloroquinazoline N’cxide and 309,
MeXNH,; soln. in MeOH. Thus, 31.5 kg. MeNH, soln. was
cooled to 0-5° and 13.5 kg. 2-chloromethyl-f-phenyi-6-chloro-
quinazoline (II) was added duriog 15-20 min. under stizring at
<15°. The reactor was closed and the reaction mixt. was heated
to 48-5N°, when ‘the pressure attained 0.4-0.6 atre. Afrec 4
hrs., the .uspension was cooled to —5 to —8°, and stirred at this
temp. 26-32 hrs., whea I crystd. The crystn. was completed
when the mother soln. reached a concn. <2.5%. The end. of
the crystn. of I was detd. polarographically by comparing the
fltered sola. with a standard sola. prepd. friom 0.05 g. I in 60
ml. AcOH brought to 100 ml. with distd. water. The crystd.
product was filtered off and washed with 2-5 1. Me-CO cooled to
0° and then with 2-10 1. distd. water. Thus, 88-619, I, m.
231-5°, was obtaiaed. ’ Marcel M. Gregorian

_ 105261t Derivatives of-5-phenyl-7-chloro-3H-1,4-benzodiaze-
pune. Aktieselskabet Grindstedvaerket. Fr. 1,482,641 (Cl.
C 07d, A 61k), May 26, 1967; Brit. Appl. June 9, 1965; 6 pp.
A mixt. of 6 g. 5-chloro-2-nitrobenzaldechyde, 3.8 g. HC(OMe);,

- 0.08 g. NH,Cl, and 4 ml. MeOH refluxed 90 min. gave 929,

S<chloro-2-nitrobenzaldehyde dimethyl acetal (I), by §6°. nid
1.5358. 1 (12.18 g.) was hiydrogenated at 4 atm. on 5 g. Ni in
the presence of 300 mg. KOAc in 130 ml. MeOH to give 10.6 g-
S-chloro-2-aminobenzaldehyde dimethyl acetal (II}. Acylation
of the crude I by AcOH-CICH,CO;H mixed anhydride (from
4.95m). CICH,COC) and 5.25 g. KOAc in 100 3al. CI-C:CHCl) in
105!, O.C:CHCl gave 14.55 5. 2-dimetnoxymethyl-a,3-dichloro-
acetanilide (III). IO, 7 g. NH,OH.HC), 150 ml. MeOH, and
40 xl. H:0 were boiled 5 tain. to give 9.05 g. 2-(N-chloroacetyl-
amino)-6-chlorobenzaldoxime (IV), m. 202-3* (decornpn.) (1:2
CiH-Me,CO). A soln. of 6.9 g. IV in 200 ml. HOAc was satd.
with anhyd. HCI at 60-70°%. The mixt. was concd. to 34 l.
and extd. with 500 ml. CH,Cl; and 30 ml. 3f N2.CO;. Thedried
orz. layer was coned. to 50 ml. and dild. with 50 ml. Et.O and
S0 ml. pg(ro!curq ether, giving 5.17 g. G-chioro-2-chloromethiyl-
Guinumnline S-oxide (V), m. 188® (decompn.) (3:1:1 CH,Cls
Ew:C-petroleum ether).” V (1 g.), dissoived in 9 mi. 25% meth-
analic MeXNH, at 5° for 30 min., then chii'ed to ~3i5%, gave 0.5
5. 7=<hioro-2-methylamino-3H-1,4-benzodiazenine d-oxide V1),
m. 250°%,  Addn. of PhMgBr (from 13.84 . BhBr) in 140 ml.
Et:0t011.2 g. VI in 500 ml. tetrahy irofusan at 80° gave 8.3 g.
2-methyl2 1n04-hydroxy-5-phenyl-7-c2loro—, ~dihydro-3H-1,4-
benzodia  ine (VII), m. 181-3° (E2:0). Cxitu.of 1.5g. VI by
H50 g ¢ 070 g. 2-methylamiz.—iohs 7-chloro-3H-1,5-
bestzodiazepine 4-oxide (VIII), m. 227°." ~'--.cment of 4.03 g.

NHMe K
N o~
a \> e r.l)"/ ">_ ®
n P

3 A
IV i 200 ol MeOH with 16.3 ml. N Nufil i: 15 mis. under
Kave L5 Teehtoro-3M -1 4-bescorsaz o - (1 }-one $-otide
Ky, e ey, 235% (3:5 ECOH-H.00, A= ¢ PhMaBr (from
},,-.\’. o) in 20l EOto ' - D ol teceahydoa.
e =007 cave 4.k EREPRY T ST S
ot LA nradacep) Cona Q& (e

Co AT HUMY VILisa e e LR, Caswels
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Al.12. 105035x 1,4-Benzodiazepines.  Akiiewlskabet G.—ir:és:c_d-
vacrket. Neth. Appl. 6,008,039 (Cl. C 0%}, Dez. 12, 1956; Brit.
Appl. Juae 9, 1955; 14 pp. A mixt. of 6 5. S-chloro-6-nitro-
benzaldehyde, 3.9 ;5. 98 7%, tritnethyl ottholurmate, 0.03 5. NE(CL,
and + ml. MeOH was .cfluxed 90 min., filtered, 2nd evapd. in
vucuo, the residue added to Et.O, the ppt. filtered off, the fil-
tute evapd., and the residue distd. to give 92¢; 3-chloro-G-
rizrobenzaldehyde dimethyl acetal (I), by 857, n3? 1.5355. I
3218 g.) and 3t mg. AcOK in 150 ml. M+OH was shaken 5
krs. over 3 g. Raney Ni at 4 atm. H at room t:mip., the mixt.
filtcred, the filtr..*e evapd. in vacuo at 60°, 150 inl. Et:O added
to the residue, the ppt. filtered ofi, the filtrate dried an evapd.
ia vacuo, the residue dissolved in 10 ml. C:1tiCl,, a soln. of 5.25g.
AcOXa and 4.95 ml. CICH-COC! in 100 snl. C.HCl; added, the
whole stirred overnight at room temp. and filtered, the filtrate
evapd., and the residue in 100 ml. Et.O washed with 6%
NxHCO, and dried over MgSO,, the Et:O evapd. in vacuo to
sive 14.55 g. yeliow oil which was dissolved in-150 mi. MeOR and
the whole refluxed. A soln. of 7 g. NH.OH.ECI in 40 ml. H.O
was added, the whole stirred and refluxed $ min., 30 ml. H;O ad-
drd, and the whole was cooled to —20° to ppt. 9.05 g. 4’~chloro-
6'-furmyl-2-chloroacetanilide oxime (II), m. 262-3* (decompn.)
fecmyl-2-chloroacetanilide oxime (II) m. 202-3° (decompa.}
12 CHe-AcOEt). I (6.9 g.) in 200 ml. glacial AcOH was
satd. at 60~70° with dry HCI, the soln. keat overnight at room
temp. and concd. to 34 ml., and the residue worked up to give
.15 g. G-chloro-2-{chloromethyl)quinazoline 3-oxide (IIL), m.
155° (decompn. ) (3:1:1 CH:Cl—Et:0-petroleum ether). HI(15.)

- was dissolved at —3° in 9 ml. 255, MeNH: in McOH aad the
whdle heated 30 min. at 5°, cooled to —15%. and kept overnight

CHLORDIAZEPOXIDE
Purification

A1.13. 101: 191976j Purification of 1,4-benzodinzepines. Lewandowska,
Maria Bozens; Morawski, Bogdan; Zareckas, Barbara: Parszewska,
Halins; Tomaszewska, Irena (Tarchominskie Zaklady Farmaceutyeme
'Polfe') Pcl, PL 122616 (Cl. CO7D233/24), 05 Apr 1933, Appl.
221,252, 07 Jan 1980; 4 pp. Title compds. {I) (R = H, alkyl; Rt =

Qgr Beonl

Cl, NUz R = H, CI) or 11 were purified Ly complering them with
ZnClz in an orcg. snivent, then decompg. the complex with H20.
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593C0a S=paration am:! purification of 7-clisro-2-metayl-
amic.o-$-paenyl-35-1,4-beazadixzepice Niozide. OCuran, Con-
stan:in; Cotschownian, Azwtoa; Bernstein, Aurchia {Romania,
Ministry of the Chemical In-lustey) Rom. 43,926 (Ct. C07d), 03
Nov 1967, Appl. 17 Apr 1965; 2 pp. The title compd. I was
obtained by the reaction of 2-chloromethyl-{-phenyl-6-chloro-
quinazoline Jv*-oxide (II) with MeNH, in MeOH. After sepg.
the reaction product by cooling at room temp. 16 hrs. and distg.
the excess MeOH soln. of ..IeXH; or by filtration of the suspea-~
ston, the purification of the obtained residue or pp*. was carried
out by extg. the impurities with toluene and water. For ex-
ample, to 3261 g. 20% MeNH: sola. in MeOH cooled at 10° was
added in portions with stirring 964 g. II of min. purity 955
over 30 min., at 30°, the mixt. heated at 43-6° 1 hr., the mixt.
stirred 16 hrs. at room temp., and excess MeOH sola. of MeNH-:
distd. under low pressure at 30-5°. PhMe(0.51.) wasadded to

. the residue, toluene-MeOH azeotrope distd. atlow pressure. 1 L

. a x .
AN ©
; ce . NNl | ,

toluene and 1 1. water were added with stirning to the 2nd resi-
due; the suspension filtered, and the ppt. washed with toluene
and water until the wash toluene was only light yeilowish and the
distd. water did not contain Cl™ to give 74 g. 99.49,-pure I, m.
235-6°. By concg. the toluene obtained after washings, an

addal. quantity of 99.3%,-pure I was obtained, the total yield
of I being 87%. . Dfarcel M. Gregorian

CHLORDIAZEPOXIDE
Miscellaneous

6240m Analgesic. Miller, Joseph Alvin, Jr. (Lilly, Eli, and
Co.) Ger., Offen. 1,910,986.(Cl. A 61%), 18 Sep 1959, US

Appl. 04 Mar 1983; 14 pp. An improved aualgesic is obtained -

by mixing a-d-$-dimethylamino-3-methyl-1,2-diphenyl-2-butyl
propionate (I) or 2 pharmaceutically acceptable salt, in an amt.
which, in the presence of 7-chloro-2-raethylamino-3>-phenyl-3H-
1,4-benzodiazcpine 4-oxide (II) or 7-chloro-1,2-dihydro-1-
methyl-5-pheayl-2H-1,4-benzodiazepin-2-one {[Ll) or their salts,
js active as 1n analgesic. Ia general, the active orai dose of 1 is
0.5-30 mg./xg. body wt. of the apimal. Preferaliy, the prepa.
contains 1 wt. part 1I or III and 1-10 wt. parts 1. Thus, I.HC}
and II are tested on rats (s.c.), (Robbins t:st method, 1053).
The uv. reaction time of the costrls is about + sec (compd.,
amt. in mg/kg, and reaction time in sec fiven): control, —,
4.22; 11, 2.0, 4.25; 11, 16.0, 4.25; L.LHCi «s2 Li, 7.5 and 2.0,
8.50; 1.HCl and X, 7.5 and 8.0, 10.43. _ Harry De Moor

e ——— o ——————_
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4233sm  Sustained release or eateric small cuboidal dorage
forms. Gaunt, William E. US. 3,449,469 (ClL. 424-31; A
61%), 19 Jun 1639, Appl. 21 Oct 1965; 7 po. - Smalt ceboidal
dosage forms of a variety of medicameats ace provided which carx
be either sustaired release oc enteric in nature. The biol. active
ageat is dissulved in a volatile solveat or solvent mixt. with o
fitm former or 2 £lm formiog polymer 2nd thesolz.iscast ontoa
flat sugface, the solvents evapd. and the remaining flexible film
cut jnto steips and then transversely to form the cuboidal par-
ticles which are clear, traasparent aud glass-like. Thus, 10 g. of
pentapiperide Me suifare (1) and 10 g. of poiy(vinyl acetate)-
phthalate copolymuer (II) were dissolved in S0 cc. of a mixt. of
80 parts of CH:Cly and 20 parts of MeOH, 20 g. of Al acetyl
salicylate {fII) was dissolved in 50 cc. of the same solvent mix.
The tv-o solas. were mixed and poured into a shallow tray of
approx. 250 cm $area.  Thz solvent was permitted o evapoiate
slowly and when tke fitm weighed about 50 g., it was removed
from the dish and cut iate 2pyrox. 0.05 in. cubes.. The re-
mainiog solvent was rerr.oved in the oven at 60°.  On testing the
release chazactenstics of these cubes using the rotating bottle
technic of Souder and Elle itbogen, the following data were ob-
tained. After gastric exposure fur 1 br., the 9 cumulative re-
Jease was 18.5. After gastric exposv-e for 1 hr. and intestinal
exposure for 1 br., the G cumulative release was 250. After
1 hr. gastric plus 3 hrs. intestinal ex;osure, the G5 cumulative
selease was 35.0%. After 1 hr. gastric pius 7 hrs. intestinal
exposure the % cumulative release was 45.5%. Different film
for--ers gave Ciflerent release characieristics. Usiog ¢ parts X
anc 24 parts LI with 12 paris of cellulose acetate phthalate (IV)
or with 6 parts IV aud 6 parts II, the following results were ob-
tained. In the former case, the % cumulative telease was
25.0, 57.5, 87.5 and $7.5% under the conditions described
sbeve. In the latter case, the fizures were 17.5, 42.5, 67.5 and
90.0% resp. The following medicaments were also used; vita-
min Bj;, phendimetrazine-HCl, valethamate bromide, isothi-
pendyl hydrachloride, chlorpheniramine rnaleate, methamphet-

amine-HCl, castor oil, chlordiazepoxide, Na 0,0-dimethyl -

2.2,2-trichlorohydroxyethylphosphonate and hexylresorcinol.
The following Sim formers were also used; white wax-free sheliac,
refined gum sandarac, cellulose acctate succinate, poly(vinyl-
p;m'ohdmgne), cellulose acetate propionate and celiulose ncetate
diethylaminocacetate. The following plasticizers were used;
di-E: phthalate and tri-Bu acetylcitrate. The following salts
were used; dibasic Al acetate, Al abietate, Al acetylsalicylate,
A’ laurate and Al octoate. The followingz sclvents and solvent
mits, wreoe used; : H0, CHCYL, iso-PrOH aad EtOH.- The
rate ~f «~|a, of the film formers is more important in the release
of the drugs than the soly. of the drugs themselves. "

§5: 33053f 6-Chlnro-2-chloro.nuthyl-4-phenylguinazoiine—=3
3-oxide and intrrmediites. Nakanishi, Susu.an:  Partn,
Wayne E. (Pfizer 1n2) US, 2,632,325 (ClL 250-:51 : C07D),
13 Jan 1976, Appt. 204,103, 23 Sep 1974; 4 pp. Cilorizziion of

(4 14]
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ANALYSIS OF THE ABSTRACTS OF PATENTS

In the patents A2.2. and A.2.4. the preparation of clofibrate is
described according to the standard process, with A2.4. being an
improvement of A2.2. ( same inventor ). The yield of clofibric acid
5 38-89%, the subsequent ester formaticn yields 94%.

in A2.3. clofibrate is obtained from clofibric acid by ester formation
with ethy! acetate. Patent A2.1. proceeds from sodium-4-chlorophenoxide
and 2-chloroisobutyric acid.
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A2.1.

A2.2.

A2.3.

A2.4.

A2
CLOFIBRATE
Preparation

§6: 155382a Ethyl a-(4—chlorophenoxy)isobutyrate. Takasu,
Iraru; Hiramoto, Takashi; Yokoo, Hiroshi; Tekahashi, Hiroshi;
Satoh, Kazuo (Daicel Ltd) ‘2pan. Kokai 76,125,337 (CL
C07C69/67), G1 Nov 1976, Appl. 75/48,983, 22 Apr 1975; 7 pp.
4-CICs¢H.OCMe2CO2Et (I) was prepd. by treatment of an
alakalai metal 4—chlorophenoxide with Me2CXCO:Et (IT; X =
halo). Low-boiling impurities were removed by dists. off the
excess IT and treating the residue with an alkali imnctal ethoxide.
Thus, a mixt. of 64.3 g 4-CIC;H.OH and 80 g 25% N2OH in
PhMe was dehyrated via the PhMe-H:0 azeotrope 2ad the
resulting 4-CICcHONa as a slurry in PhMe treated with 113 ¢
1I (X = Cl), the excess evapd., and the residue stirred with 20.7
g 10% EtONa-EtOH for 1 h at 50° C with distn. of EtOH to
give 91.3 g L. The product did not contain low-boiling
impurities and only 6 ppm 4-CICsH(OH, compared with 0.32%
low-boiling impurities and 180 ppm 4-ClI OH without the
EtONa teeatment. B S. Okuda

126245s p-Chloroohenoxyisobutyric acid and its derivative,
Andresscu, Gheorghe (Fabrica Chimica ‘‘Sintoform™) Rom.
52,802 (Cl. C07c), 20 Dec 1971, Appl. 59,502, 27 Mar 1969; 2
pp. P-Chlorophenoxyisobutyric acid (I) is prepd. from p-chloro-
phenol, acetone, NaOH, and CHCL. CHClL is added at 40°
and the reaction is effected at 40-5° to yield 68-9% I. The Et
ester is obtained from EtOH and the acid (94% yield). The Na
saltis obtained by neutralizatior with NaOH in eth:lnél s_g::.

- irot

.59244e Ethyl “a-(p-chlorophenoxy)isobutyrate, Cierma-
sinski, Jakub; Kycia, Henryk; Soboiiw, M:’r?k (Crodziskie
Zaklady Frrmaceutyczae “’Polfa”) Ger. Nffen. 2,112,546 (Cl.
C 07¢, A 61%), 18 Nov 1871, Pol. Appl. 16 Mar 1970; § pp.
lTa‘t?:nc:;nsgd I), usefu;:: ; pharmaéceutiul f;:r thecb;lood circu-

em, was prepd. by esterification o HOCMe~
CO:H (II) with AcOEt. Thus, 21.4 parts II v}'f refluxed 8 hr
with AcOEt aad H;SO, to give 22 parts purel.

33945] Preparation of p-chiorophenoxyisobutyric aci? and its
derivatives, Andreescu, Gheorghe (Institutul de Corcetar
Chimco-Farmaceutice) Rom. 52.23% (Cl. C 07¢), 268 Aug 1971,
Appl. 13 Oct 1969; 2 pp. Addn.to Rom. 52,802. Intheextn.
of p-chlorophenoxyisobutyric acid (I) the expensive and high-
boiling solvents of the parsat patent  are replace¢ by Coiiy,
2uMe, aud xylene at 20-35° and the I Na salt is obtained in
Me;CO instead of EtOH medium. Thus, to p-chlorophenol ia
1 7e,CO, conty, NaOH is added CIICl,, the soln. keopt & e at
4°=2%, M:.CO excess is removed and I iz pptd. with Cil. HCL
ard extd from the 2q. sola. with C¢H, at 20-30°. A 97, sola.
of Na'i.0, is adned to thr ben:zne layer and altsr the exin.
with +. D of the Na sait, I is n::A. with HCl in 88-97% yiz\d.
Boilin  * with EtOH and #{:30, ylelds X Et ester. The MuesiCO
soln, of ! was treated with a concil. aq. soln. of NaOH at 20-30°,
yielding 98-9%, Na salc. Jana Russu
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A2.5.

A2.6.

R2.7.

A2.8.

CLOF IBRATE
Miscellaneous

86: 60325k Solid preparations containing ethyl a-p-chlo=
rophenoxyisobutyrate. Watanabe, Sumiko (Ishii. Hideki)
Japan. Kokai 76,104,026 (CL A61K9/14), 14 Sep 1976, Appl
75/26,049, 05 Mar 1975; 3 pp. Lig. clofibrate (Et a—p-chloro=

o —D—cmnco:n
1

henoxyisobutyrate)(1) [637-07-0] is mixed with powd. inorg.
rubshn’as (suzh as My silicate, anhyd. silicic arid, and active ¢}
to form powd. 2. T*us, I 3g and Mg silicate were mixed to give a
puwder. The powder can be granulated with a birder.
K. Sempuku

86: 34276k Solid preparations containing ethyl a-p-chlo=
rophenoxyisobutyrate. Watanabe, Sumiko (Ishii, Hideki)
Japan. Kokai 76,104,024 (CL ASIKQ{OM). 14 Sep 1976, Appl
75/26,047, 05 Mar 1975; 3 pp. Liq clofibrate (Et a-p—chloro=

Ci —Q—ocu.,co,n
. ]

. phenoxyisobutyrate}(I) [637-07-0] is mixed with powd. carbohydrates

such as D~sorbitol [50-70-4), amylose [9005 82-7}, B-cyclodextrin
[7585-39-9), or Cextrin [9003-53-9] to produce powd. I. The
powder may be granulated with a binder. Thus, 32 T and 9%
D~sorbitol were mixed to give powd. I. K. Sempuku

814: 169551a Azole aniimycotics as cosmetic agents. Buechel,
Karl H; Plempel, Manfred (Bayer A-G.) Ger. Offen.
2,430,039 (Cl. A61K), 63 Jan 1976, Appl. P 24 30 039.8, 22 Jun
1974; 44 pp. Imidazole and triazole compds. showing antimycolytic

/>
. COCMe -5 WG
A e,

activity against Pityrosporum ovale were Frepd. and used in
shampoos ard hair care compns. For example, 409 g 4'~chloro-=
4-hydroxybiphenyl [28034-99-3) was treated with 260 g
c—c{!oropinacolone [13547-70-1] to give 513 g I-[4"~(¢"~chlo=
rophenyl)phenoxyl-3,3-dimethyl-2-butanone (1) [58732-36-8].
1 (530 g} was treated with 280 g imidazole [238-32-4) to give
1-imidazol-1-yl-1-(4'~(4"-chlorophenyl)n’:2a10xy}~3,3-dime=
thy!-2-butanone~HCI (1I) [58949-85-2]. 11 :nhibited growth of
P. oucle cuitures at concns. <1 mcg/ml v.>2n examd. after 3
days. A iic. shampoo compn. contg. 50.0% moroethanolammonium
lauey! sulfnte, 3.5% olei: acid diethazolamiaz-, 455% H30, 1.0%
antimycalytic, and desired amts. of perfime, 2ve, or preservatives
was prepel.

£9: {2334v Amioated halophenoxy compounds useful in
the tecaiment of Jipid equilibrium disorjers. Laboratorios
Funk 5. A. Spau. 439,155 (CL C07C), 15 ()ct 1977, Appl. 04
Jul 1975; C6 pp. Ha!ophenoxrisohnt;-:?-: acid amine salts or
amices w2:2 prepd. for use as hypolipamirs 11 antiatherosclerotics
{79 dara). “Ihus, clofibric acid safts with imi2 ::cl2 or EGNCH.CH.O!H
we:r prend, by reaction of the coms,non's in ether-cthan.!,
The umic o p-CICeHOCMeCONHIL 2 1q. 2-pyridyl) wer:

prol Ty amldation of elofibric acid ¢
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ANALYSIS 0F THE ABSTRACTS OF PATENTS

The patents for the preparation of clotriniazole belong mainly to
three companies: A3.3. - A3.15. to Kyowa Hakko Kogyo Co., the patents
A3.17. - A3.28. to Sumitomo and the patents A3.29. and A3.31. - A3.36.

to Bayer.

Among these patents the reaction of o-chlorotrityichloride with imidazole
which is frequently reacted as a complex metal salt is protected
in the following patents: A3.16., A3.17., A3.22., A3.23., A3.27.,
A3.29., A3.30., A3.32., A3.33. and A3.35.

In the patents A3.1. - A3.5., A3.13. - A3.15., A3.18. - A3.21., A3.24.,
A3.26., A3.28. and A3.36. o-chlorotriphenylcarbinole reacts with

im:dazole in the presence of acidic catalysts.
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A3.1.

A3.2.

A3.3.

A3.4.

A3
CLOTRIHAZOLE
Preparation

101: 171250q 1-(O-Chlorotrityl)imidazole. Kotabuki Seiyaku K.
Jpn. Koksi- Tokkyo Kobo JP 59 95275 [84 95275] (CL
CUID233/62), 01 Jun 1984, Appl 82/203433, 19 Nov 1982 2 pp.

B, D

R = Q (1)} was prepd. by reaction of HOQ with

ml. CH:Cl; at room temp., the resulting mixt. refluzed for 1 h, 4
111 and 166 g K:CO3 were added, and ths resulting mixt. was
refluxed for 3 h to give 1.01 g Ii.

101: 13059ir N-(Triphenylmetbyl)imidazoles. Biernat, Jan;.
Luboch, Elzbieta (Politechnika Gdanska; Instytut Przemysia
Farmaceutycznego) Pol. PL 116,755 (CL C07D233/62), 30 Jun
1981, Appl 208,859, 03 Aug 1978; 3 pp. Title compds. (1) (R = H,

BRaYy

Cl) were prepd. Thus, 20 mL pyridine, then 118 mL CLP(O)OEt
were edded to 14 g imidazols in 30 oL MeCN, the mixt. was stirred
a few min, 18.8 g 2-CIC¢H.CPh:0H were added, and the whole was
refluxed 5 h 2o give 56% I (R = CI).

101: 23472y 1-Triphenylmetbylimidazoles. Kyows Hakko Kogyo
- Jpn. Kokai Tokkyo Kobho JP 58,193,471 [83,193,471]
(CL C07D233/62), 18 Nov 1983, Appl 82/80,807, 13 Diay 1982; 4
pp. 1-Triphenylmethylimidazoles were prapd. by reaction of

&

Qa.,

tri;hcnyl:an‘..hmob with imidazole (I) in the prevence of he

scid catalysts. Thus, a mizt. of 59 g (2-CICsH:i2bCOH, 10
AcOH, 10 ¢ H:PMo120., and 6.8; I in tricklorsatians was kept 12 h
at 110° %o give 72.6% imidazole JI. Similar'ly ps2pd. was 1-triphe>
nyl=ethyiioid wole. K Sempuku

130: 279327¢ (=Triphenylroetbylimidazoiss. T/owa Hukkol(oﬁ
Co., L:d. Jnn. Kokai Tokkyo Koho J2 ) 145,470 [R4 16,879]
Coima e, 28 Jan 1988, Appl 82/12::7s, :5 Jul 1982; 3 pp.

oy 4

. !!

1-Teioneayimethylimidezoles wers prenl. 5y -~ 'ion ef tripheayls
methanols M2 activated imidazoles 1 (1 ~ £, =) or M (X = halo;
r=0-3: = 1~6; m4+n =4). Thus, 225 ¢ 2-0 CaH) PhaCOH was
eddzd o 2 mizt, of 7 g imidazole and 1.4 z -0 in VeCN and
the whoie r=fluxed 8 h to rivo 58% 1-(r~chioinr - 17ldiphenylmethyo
1)izidazole. Also, 1-tritylimidazols was z--pit. K. Sempulu
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A3.5.

A3.6.

A3.7.

R3.6.

A3.9.

A3.10.

100: 203322x 1-(Tripheaylasethyl)imidazoles. Kyowa Hakko
Kogyo Co., Ltd. Jpn. Kokai Tokkyo Koho JP 53,216,164
(sa2te16d] (C1. C07D233/62), 15 Dec 1953, Appi. 82/100,159, 11

un 1932; 3 pp. 1(Triphenylmsthyl)imidazoies wero_pnpd. by
reaction of triphenylemttanols with I-unsubstituted imidazoles i
the presence of (XS02:0 (I, X = halo) or (XS0:0)= Thus, 12¢ 1
(X = F) was added t0 295 ¢ (o-chlomph.ny!)diphcnylncthan;ol -3
CH:C!» at -10°, 3.4 g imidazole added 1 h later, and the whoie l‘el
react 30 min to givs 638 % I-{(o-chiorophenyl)diphenylmetiyyl]imidazoia.
Also, prepd. was 1-(triphenylmethyl)imidazole. K. Sempuiun

100: 20932lw 1-(Triphenylmethyl)imidazoles..  Kyows Hakko
Kogyo Co.. Ltd?(TJpn. Kokal Tokkyo Koho JP 58,216,166
583,215,165] (CL C070233/52). 15 Dec 198_3, Appl. §2/100,161, 11

un 1982, 3 pp. l-ﬂnphﬁnylgcﬁ\yﬂxmdmﬂs_ ware prepd. by
reaction of triphenylmethanols with I-unsubstituted m&m‘n in
the presence of RSO:OR! (I; R, R! = aryl, alkyl). Thus, 3.4 sl (R =
FiC, Rt = Me) was added to a mixt. of 295 g (2-CICeHd) h.COR
and 3.5 g imidazole ia trichlorosthans and the whole lst react, 7h at
90* to give 52 % li(rcbbmhga_yl)diphutylmcmy_l]mxdmh
Also, prepd. was 1-(triphenylmethyl)imsdazole. K. Sempuku

—

100z 209320v 1-(Triphenylmetbyl)imidazoles. Kyowa Hakko
Kegyo Co.,, Ttd. Jpn. Kokai Tokkyo Kohe JP 58,215,165
SB3215,185] (CL CmDm/G?), 15 Dec 1983, A{)pl. 82/100,160, 11

un 198% "3 pp. 1-(Triphenylmethyl)irideroles wore prepd, by
reaction of triphcnylmrthmoh with I-unsubstituted imidazoles in
the presence of XOSC:Xt (I, X, X! == halo). Thus, 1L5g I (X = Xt =
F) was added to 2.95 7 12-CICsHu)Ph2COH in CH:Clz at ~40%, 34 ¢
imidazole added 1 h later, and the whole let react 30 min to give 60.9
% l—ﬁo-chlomphcnﬁ)diphmyl]imidml-. Also prepd. was 1-(:ri=
phenylmethyl)imidaznle. K. Sempuku

100: 209319b 1-(Triphenylmettyl)imidazoles. Kyowa Hakko
Kogyo Co., Ltd. Jpn. Kokai Tokkyo Koho JP 58,215,163

83,216,163} (CL Co. D233/62), 15 Dec 1983, Appl. 82/100,158, 11

un 1932; * 3 pp. I-(Triphenylmethyl)imidazoles were prepd. by
reaction of tﬁ?henylnathmob with 1-unsubstituted - imidazoies in
the presence of anhyd. HNO;, NO2, N20,, or their mixts. Thus, 15
ml ig. HSSO3 and then 1 g NOz were added to 295 L(Z—CXC;H.)Ph;COH
ia CHiC!1 et ~30°, 3 g imidazole was added 1 h later, and the whole
Jet react 1 b to give 56 % 1-{(o~chlorophenyl)dipkenylasethyl)imidazo:a
Also, 1-(triphenylmsthyl)imidazole was prepd. K. Sempuku

100: 209813v 1-Triphenylmethylimidazoles. Kyowa Hakko Kogyo
., Ltd. Jpn, Koksi Tokkyo Koho JP 58,193,470 [83,198,470)
(CL COID2:.!3 62), 18 Nm_! 1983, Appl 82/60,8C8, 13 May 1982; 3
pp. 1-Triphenylmsthylimidazoles were prepd. by reaction of

L)

‘ | "LE, N Q.Ez,

cIm

tr ghcnylmcthlno‘g with imidazole (I) in the pressnce of /COX)2 (X
- alg). Thus, reilixing a mizt. of Ph:COH 2.6, 1 2.64, 2nd (COCl)a2
13 g in MeCM 12 h gave 65.17 imidazole J1. Similariy prepd. was
L : I Sempuku

100: 12:975v {-(Triphenylmethyl)imidazn!-s. yo»a Hak%o
Kogyo Co., 1.23. .Tow. Kokal Tokkyo Kolo J2 5%,189,167
63,189,167} (CL CGTDM/G'_’), 04 Nov 1933, A-ol £2772,864, 30

pr 1932, 3 pp.  1-(Triphenylmethyl)imidazoirs wern nrepd. by
geaction o{ u:ph:qy!methnnols with imidazols ({} ix tha presence of
concd. HNOz, fuimiz; HINOs, HSCH, or their so':s. Thee, 15 mL lig.
Hi80; (irorz. scivent) and 5.2 g fuming HNN; ~veoy arlt+d to 2.6
PhiCOH 13 CiH:Cl i -20°, the wholw was ke~ 65, A1 ¢ nddetf.
eritheubola et that-20%trvivet3.4% 1-7 - et imyidazole.
o pian ) wse 120 chlorophenyl)dipher, - - I !

e

crapues
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A3.1i.

A3.12.

A3.13.

A3.14.

A3.15.

W 121072u 1-(Triphenylmethyl)imidazoles. Kyowa }_{:.'5&(_‘
Kozyo Co., Ltd. Jpn. Xokai Tokkye Koho JP 58,170,765
[83,170,765] (Cl. C07D233/62), 07 Oct 1333, Appl. 82/53.243, 31
Mar 1932; 3 pp. 1T riphenyl:m.-!hyl):m:duole.s were prepd. by
reaction of triphenyimethanols with imidazole (I) in the preseénce of
concd. HaS0, or fuming H:SOe Thus, reaction of 6.8l g I with 5.2 ¢
Ph:COH in CH:Cl: contz. 5.21 g fuming H:SO, at rovm texrap. for 15
nin gave 72% 1-(triphenylzethyllimidazole. Also, prepd. was
1-[{o~chlorophenyl)diphenylmethyl]imidazole. K. Sempuku

00: 121073t 1-(Triphenylmethyl)imidazoles. Kyowa Hakko
](I::;o Co., Ltdf Jpn. Kokai Tokkyo Koho JP 58,170,764
43,170,764} (CL C07D233/62), 07 Oct !98_3. Appl. 82/53,242, 31
Mar 1982, 3 pp. 1~(Triphenylmethyl)imidazoles wers prepd. by
reaction of teiphenylmethanols with imidazole (I) in the presence of
SO3 Thus, reaction of 5.45 g I with 5.21 g Ph;COH in CH:Cl; contg.
320 g SO; at room temp. for 15 min gave 8% l-(uuphenylpa.thyl)a
imidazole. Also, prepd. was li(vchlmphcnyudnphenylmcltéyl]mhid;lu
- Sempu!

100: 121072s l:[(O-Chlorophnnyl)dipbcnylm.tbyl]imid.n!o.
Kyuwa Hakko Kogyo . Jpo. Kokai Tokkyo Koho JP
58,170,767 [83,170,757] (CL C07D233/62), O7 Oct 1983, Appl.
82/53,245, 31 Mar 1982 3 pp. 1-{(o=Chlorophenyl)dipkenylmethyl=
Jimidazole (I) was prepd. by reaction of (0~CICsH:)Ph:COH (1) with
imidazols (II1) in the presence of MeSOsH (IV). Thus, reflexing a
mixt. of I 0.29, IIT 0.14, IV 0.1 g in PhMe for 4 h under azeotropic
removal of formed H;0 zave 95% 1. K. Sempuku

100: 121070q 1-(Triphenylmethyl)imidazoles. Kyows HakYo
Kozyo Co., Ltd. Jpn. Kokai Tokkyo Koho JP 58,170,765
£33,l70,765] (CL. C07D233/62), 07 Oct 1933, Appl 82/53,244, 31

far 1982, 3 pp. 1-(Triphenylmathyl)imidazoles were prepd. by
treating triphenylmethanols with imidazole (I) in the presence of
CISO;H (If) or FSO;H. Thus, reaction of 6.81 g Y with521 g
PhsCOH ard in CH:Cl: contg. 2.8 f 1L at room temp. for 15 min gavs
75.1% 1-{triphenylmethyl)imidazols. Also, prepd. was 1-{(o—chloro=
phenyl)diphenylmethvllimidazole. C 7 K.Sempuku

100: 85701k N-Substituted imidazoles. Kyowa Hakko Kogyo
Co., . Jpn. Kokai Tokkyo Koho JP 53,180,474 [63,180,474}
(CL C07D233/62), 21 Oct 1983, Appl. 82/62,242, 14 Apr 198%; 3
pp- The title compds. I (R = Ph, o-(?lCd'b) were prepd. by reaction

’ Phs CA

e

of imidazole with Ph:2CROH in the presence of MX. (M = Mo, W,
Zr, Go, Ta; X = balo; n = 4-§), Thus, 273 g MoCl was alded to
544 g imidazole in 250 mL CLCMe st 0-10°, ths resulting mizt
stisred at the same t2mp. for 1 b, 2.60 g PRaCOH added, a=d the
resulling mixt. re!luxed tor 3 htogive 20 g I (R = Ph).

97: 1629844 'D?pheny!{Z-chlcrophenyl)imid:mly!mr.-'..‘une.
Kotobuki Setj/w'm K. I, Jpn. Kokai Tokkyo K.no JP
82,120,571 (C.. C07D213/52), 27 Jul 1982, Appl. 8t/705, 21
Jan 1981; 2pp, T "o.-npd'. () was prepd. Ly tceatizz [{ with

/"
Pryin PrsCTi
c /L\—J o
j
] 4
trimethyleilylimidazale J1IT) or 1,1-carbony!iimic :z6’s. T'h
heating 0.73 7 1{ wity 1.5 g I in ClCHz&Ef:CL R 3u;|'

gave 084 g 1. o
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A3.18.

A3.19.

A2.20.
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94: 1393123 1-(Triphenylmethyl)imidazoles. Sumiteae
“hemical Co., Ltd. Jpn. Kokai Tokkyo Foko 50,130,958 (CL
~07D233/61), 11 Oct 1350, Appl. 79/38,934, 30 Mar 1979; 3
pp. 1-(Triphenylmetkyl)imidazoies I (R = H, Cl) were prepd. by

C’hx!/\:'j.

reaction of (tributylstannyl)imidazols witk (2-RCsH4)CPh:CL
(11). Thus, a mixt. of 660 myg imidazola and 298 g (BusSn):0 in
CsHs was refluzed 3 h with removal of H:0, 2.22 g I (R = H)
added, and the whols refiuxed 3 h to give 83% I (R = H).

K. Sempuku

94: 65678n 1-Triphenylmethylimidazoles, Sumitomo Chemical
Co, Ltd. Jpn. Kokai Tokkyo Koho 80 66,563 (CL C07D233/62),
20 Miay 1980, Appl. 78/141,409, 15 Nov 1978; 3 pp.
1-Triphenylmethylimidazoles were prepd. by reaction of tri=
phenylmetimoh with 1-unsubstituted-imidazoles in the presence
of HaSOy esters. - Thus, a mixt. of di-Ph sulfite 4.68, imidazole
1.4, and PhyCOH 4.68 g ia MeCN was refluxed 5 h to give 724% .
1-triphenylmethylimidazole. Also, l-[o-(chlorophmyfdiphmyl=
methyllimidazole was prepd. K. Sempuku

94: 30752 1-Triphenylmethylimidazoles. Sumitomo Chemical
Co., Ltd. Jpn. Kokai Tokkyo Koho 8053,274 (CL C07D233/62),
13 Apr 1930, Appl. 78/126,499, 14 Oct 1978; 6 pp. 2-~(Tri=
ghenylmed\gl)i.mi les were prepd. by reaction of org. trivalent

compds. having one or two 1-imidazolyl groups with triphe=
nylmethanols. hus, 1.4 g imidazole was added to 157 g
(Et0)zPCl in CHCly with ice cooling and the mixt. kept 1 h at
0-15° to give 1.9 g diethoxy(1-imdazolyl)phosphine, which wes
dissolved in CHCl3, 2.08 g PhsCOH added, and the whole kept 3
h at 0~20° to give 1.37 g 1-(triphenylmethyl)imidazole. Also
prepd. was 1-[(o—chlorophenyl)diphenylmethyljimidazole.

. i K. Sernpuku

94: 15728h N-Tritylimidazole compounds. Agui, Hideo;
Saji, Tkutare; Nakashita, Mitsuo (Sumitomo Chemical Co.,
Lid) Eur. Pat. Appl. 10,565 (CL C07D233/62), 14 May 1880, -
Japan. Appl. 78/134,178, 30 Oct 1978; 19 pp. Imidazoles I (R,

6%

Ri, R2 = H, alky], Ph; R3, R¢, RS = H, alkyl, electio-neg. moiety)
were prepd. Thus, refluxing 2-CICeH,CPh:OH with imiduzole in
t}!!xc p;:resezr:a)of (PhO):POH in pyridine gave 71.85% I (R-R¢ =

94: 15724d 1-Tritylimidazo’e derivatives. Sumitomo Chemi
Co, Ltd. dpa. Kolai Tok'tys Koho 80 62072 (Gl CorDA% o
10 May 1930, ApplL 75,135,389, Ol Nov 1973: + PP

nt
P 2N
v N
”-_ '
14 |

1-Tritylimidazole decive. {I; R = PhyC, Rt, R, R3 = EI, athyl,
alkenyl, etc.) were prapd. v raaction of sulfamoyl darivs. (I; R =
sulfamoyl deriv.) wita Phi(.3d, Thus, 140 g1 (R = Me3i, Rs
= R3 = R3 = H) was t-«1te! with 1,19 g SOC!; in CHTL, ab 0-10°
for 1 h._fo!loweq by 233 1a; piperidine and 1.01 ¢ Et:N at -10°
Lo give i 'R = pipesiiinos innyl, Bt m R1 = R3 = i), whih was
trca.ted with 203 ¢ ¢'2 0000 1 i at room temp. and 2 h L - ux
togive O5% T (0 - o 7 o s N2 m RI = B). Similerl o ceed,
was IR = (>C25% 0 10 (= Rim B3 m H). T
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A3.22.

A3.23.

A3.24.

R3.25.

A3.25.

G91: 4911 1-(o-Chloropheuyldiphenylmethvl)imidazole.
Suniteizg Chemicad Co, Lid. Jpn. Rekat Tokkyo ioho 59
62,053 (Cl. C37D223/52), 10 May 1930, Appl 73/134,565, 3!
Oct 1978; 2 pp. The title compd. {i) was prepd. by reaction of

(4] [«]
D, O
L] NCPNy CPrxCl
-/ 1 "

chloride IT with 1H-imidazole over AICh in CsHs. Thus, 0.05
mol IT was add=d to 0.055 mol AlCl; in Cels at 60° and refluxed
4 h, ?.2 mol 1H-imidazole sdded, 2nd the .ixt. refluxed 2 h to
give I.

94: 40103 1-(o—-Chlorophenyldiphenylmethyl)irmidazole.
Sumitomo Chemical Co., Ltd. Jpn. Kokai Tokkyo Koho §0
62,070 (CL C07D233/62), 10 May 1980, Appl. 75/135,385, Ot

~Nov 1978; 3 pp. The title compd. (I) was prepd. by reaction of

ct ct
A\,
"\..Imh—b 1 d_a”. i

chloride 1T (R = Cl) with CsHs over AICl followed by treatment
with H:0, and subsequent reaction of the resultant alc. (II; R =
OF.) (I11) with tri(1-imidazolyl)phosphine. Thus, a soln. of 0.6

“ mol I{ (R = CI) in CsHs was added o0 0.66 mol AlCls suspension

i Hs at 60°, the mixt. refluxed 2 h, H:Q added, refiuxed 4 h
g ci‘vc‘l.?zs g l",rahich was refluxed with a soln. of 1.8 mol
eaci 1H-imidazole and EtsN in CHClj, and 0.6 mol PCh to give
T71% 1.

93: 71770g N-Substituted imidazoles, Agui, Hideo; Saji,
1kutaro; Nakashita, Mitsuo (Sumitomo Chemical Co., Ltc{)
Jpn. Kokai Tokkyo Koho 80 02,6414 (Cl. C07D233/62), 10
Jan 1930, Appl. 78/75,114, 20 Jun 1978; 3 pp. N-Substituted

imidazoles I (R = H, Cl) were prepd. by reaction of penta(l-=
lmldazolyl’}})hosphomnc with (2-RCeH.)Ph;COH (IT) in polar
solvents. Thus, 6.8 g imidazole in CHC3 was added to 2.1 g PCls
ia CHCls with ice cooling, the mixt. stirred 1.h at room temp.,
26 g II (R = H) added, the whole stripped of CHCL;, DMF
added, and the whole stirred 3 h at 130-40° to give 28 I (R =
H). K. Sempuku

93: 71767m 1-Triphenylinethylimidazoles. Agui, Hideo:
Saji, Jkutaro; Nakashita, Mitsuo (Sumitorsno Chge‘::\icall‘;::
td.) Jpn; Kokai Tokkyo Koho 79,157,560 (Cl. C07D233 62),
12 Dec 1979, Appl. 78/66,339, 0! Jun 1978; 5 pp. Title

Gy

cl'gc:p&. I(R=H, Cl) were prend. by reaction of 2-RCH,CPh, 0.4
122t = Me, CF3) with imidazole {’I). Thus, refluxing a mix:. .7
1‘1)2 g Ph:COAc and 340 mg I in M:CN 2 h gave 62.6% 1 (2t =

ki K. Sempuka

23: 8177d N-Tritylimidazle derivatives. Sumitoreo Chas::

Tu, Ltd. Neth. Appl. 79 022325 (Cl. C07D233 -
e U . . gt she 2 . s
1279, Japan. Appl. 78/65,311, 01 .I:a 1978;‘ 11 p{)ﬁ %-—ng‘ s

° N .l//{ )\,ﬂ

I (R = ontionall substitutsd sl VLRI = ey
roopd. :llhus, Fn};del-Cra.’ g’ g g«”, vf{‘:'hayir""( ‘I’ "rlg S
“owed by hydrolysis, gy 2 i L IRON whieh e -

Ly tristl-imidazolylnlo, - e L iiazete pod pc L
1 CPhaCaHLCl-2, L7 p, L Y g T

‘e
11
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A3.29.

A3.30.

A3.31.
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?.3: $174a Imidazoles. Yasukui, r.idzo; Saji, Mwtaco; Nakashita,
Mitsuo  {Sumitomo Chemical Co. Ltd) Jpe. Kokai Tokkyo
?_\oho 79,151,970 (CL C07D233/G62), 29 Nov 1979, Appl.
48/61,455, 22 May 1975; 4 pp. PhsCCl (9.01 m.1) and 0.01 mol

. @E’h:
(R

irpidn:g]e ia MeCN were refluxed with 0.02 mol CsF for 3 h to
give 77.7% I (R = H). I (R = o~ and p-Cl) were similarly
prepd. i S. Okuda_

92: 215443g Imidazoles. Yasukui, Hideo; Saji, Tkutaro; -
Nakashita, M:tsuo (Sumitcmo Chemical Co., Ltd.) Jpn. Kokai
Toxkyo Koho 79,15:i,971 (CL C07D233/62), 29 Nov 1979,
Appl. 78/61,466, 22 May 1978; 5 pp.- A mixt. of PhaCOH 0.01,

. CPhy -
. 3
I ¢ |
imidazole 0.03, and AcCl 0.03 mol in MeCil was refluxed 5 h to
ive 85.5% I (R = H) via PhyCCl; other chlorides, e.2., MeSO:Ci,

% p~MeCeHS0LLL, and PRCH-CGCl were also used. I (R =
Cl) was similarly prepd. I had bacterizida’ activity (r.:’s(!al(}t:;:)‘;da

§5: 192737v N-Tritylimidazoles, Buechel, Kar! H; Regel,
Erik; Grewe, Ferdinand; Scheinpfluy, Hans; Kacpers, Helrau.
(Bayer A-C) Ger. 1,670,976 (Cl. C07D233/62), 22 Jui 157K,
Appl. 29 Jan 1968; 7 pp. Fungicidal tritylimiduzoles (I: R =

{3
27

2-Cl, 2-Me0, 4-MeO, 3-FiC, 4-FiC) are prepd. by reaction of
imidazole (II) with appropriate trityl halides in inert polar
sclvents at 0-100° in presenc. of hydrogen.halide acceptors.
‘Thus, reaction of JI with (2~CICsH)PhsCCl in MeCN 4 hr st
$0° in presence of EtaN gives 74% I (R = 2-CI).

77926m N - (o - Chlorophenyldiphenylmethyl)imidazole.

Toth, Istvan; Toldy, Lajos (Gyogyszerkutato Intezet) Hung.

Telies 8037 (Cl. C 074), 27 Apr 1974, Appl. GO-1179, 22 D_ec

1971, 9 pp. o-CICH.,CPhCl and imidazole (1:2 molar ratio)

heated 1 1rat 100-10° and 2 hr at 110-18° gave 81% Tmll\; cgmpg!.
- N3acu

5¢832¢ N-(l,l,l-‘!‘risubsti!ut-d) methylazole. Draber, 'i3l-
fzie; Regel, Erik (Farbenfabriken Sayer A.-G.) Ger. C7
2,395,020 (CI. € 07d, A O1n), i8 Nov 1071, Appl. 26 Feb 1570
27 2. The 143 title compds. I (R and R} = Ph or substitcss |

faa'a‘

M
Yy
LRGN

2}---.:1)'1; R? = Ph, substitut=d vhenyl, nyridyl, oralkyl, or 110 :a

“.unzocyclolieptenyl, xantheny!, or thioxanthen I, R m 71,
M or Ph; Q = N, CH, or CMe) were prcpd.y!r'om thinazi.
Sizazolides and earbinols and had #70d antimycotic and ;!:iq:
g.'_:u;;tl"l regulatory propertivs. Thus, 0.4 mole imidazr's |
A7eN was trea- od drogwize with 0.1 mole SOCly, imidaznte & -
¢ rehloride filtered off, and the filrrac. treated with a=(/y-me-t-
1 rol-2ey oo (2amatti e ytnan coglal oouatil 8000
foveeased, togive I (R o, 1t s 00 tiyiphenyt,

Siaetuyhmidarol0oy P e T CH).

L
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A3.33.

A3.34.

A3.35.

A3.35.

-7-

133893 Feagisilal  N-wintinilizelas  ant rrliseles
Buechel, Karl H.; rader, \Wiiried! (artenfabnlen Bayor
A.-G.) G=r.Oxen. 1,949,023 (Ci. C 07d, A 51k, A Olr), 11 £eh
1971, Appl. €2 Aug 1953; 9 pp. Fungicida! title comnids. Pa-
(REGHLHRICHICR (I) (R = l-imidazelyl, 1-triazolyl) were
prepd. from RSihle; and PR{R'CLLY(RICH,)CCE at —20 two
+20°  Thus, PR,CClin Gyl was added at 0° withia 30 min to
RSiMe; (R = 2-imidaz it31) in Cyllg and the nirt. stizred 3 he at
0° and 10 kr at roow emp. to give §7% 1 (R = l-imidazolyl,
R! = R? = H). Amung ~30 compds. similarly prepd. wers 1
(R, R, and R? given): 1-imidazolyl, m-O:N, H; l-imidazolyl,
p-F, p-Me:N; 1,2,3-tripzol-1-y1, 2,4-Cl;, H. KHPG

125697s  Fungicidal N-tritylimidazoles and -triazoles. Dra-
ber, Wilfried; Buechel, Karl H. (Farbenfabriken Bayer A.-G.)
Ger. ~ Ten. 1,940,627 (Cl. C 072, A GLk, A O1x), 11 Feb 1971,
Appl. 9 Aug 1969; 10 pp. Fungicidal title compds. Ph-(R!-
CH)(R*CH)CR (I) (R = 1-imidazoly], 1 -triazolyl) were prepd.
Lty reaction of RMgBr and Pa(R'CR)(R*GH,)CCL at 20-50-.
Thus, RMgBr (R = 1-imidazolyl), prepd. from PhDigBr and
iriidazole in DMF, and Ph;CCl were heated 1 hr at 50° to give
130% I (R = Il-imidazolyl, R* = R? = H). Among ~32
compds. similarly prepd. were I (R, RY, and R? given): 1-imid-
azolyl, m-O:N, H; l-imidazolyl, p-F, p-MexN; 1,2,4-triazol-
1-yl, 0-Cl, H; 1,2.3-triazol-i-y}, 2.4-Cl.. H KHPC

112048t Fungicidal N-trityimidazoles and -triazoles. Jae-
ger, Gerhard; Buechel, Karl H. (Farbenfatriken Bayer A.-G.)
Ger. Often. 1,940,626 (Cl. C 07d, A 61k, A O1n), 11 Feb 1971,
Appl. 09 Aug 1969; 11pp. Fungicidal title compds. Ph{RC,H ()~
(R'CH)CY (1) (Y = 1-imidazolyl or 1-triazolyl) were prepd. ty
reaction of RH with trityl salts at —20 to +90°. Thus, 33 g
Ph;C* BF,~ in 130 ml McCN was added within 3 min to a soln.
of 13.7 g imidazole in 50 mi MeCN to give 85% X (R = R! = H,
Y = l-imidazolyl). Among 32 compds. prepd. were I (R, R},
and Y given): m-O,N, H, 1-imidazolyl; o-Ci, H, 1,2,4-triazol-1< -
yl; o-Cl, p-Cl, 1,2,3-triazol-1-yl. KHPS

36939F Fungicidal 1 . (substituted - phenyldipheaylmethyl)-
imidazoles. Buechel, Karl H.; Regel, Erik; Crewe, Ferdinand;
Scheinpllug, Hans; Kaspers, Heimut (Farbenfabriken Bayer
A.-G.) 5. African 6900,039, IS Jul 1959, Ger. Appl. 29 Jan
1963; 25 pp. 1-Tritylimidazoles (I), exhibit low toxicity to

{-—N
_\') R - ®
N2y,

warri-blonded animals and strong fungicidal activity. Thus, to
0.5 mole4-CIC,4,CPh.Cland 0.5 mole imidazole in 500 ml MeCNN,
was added 0.5 mole NEt; 2.1d the mixt. kept 3 hr at 50° to yieid
167g115g I (R = »-Cl), ri. 130° (C,Hy-ligroine). The following
1 were similacly prepd (R and m.p. given): p-F, 148°; m.Ci,
101%; o-Ci, 140 m: CFs, 156°; 0-OMe, 130°; p-Br, 152°; -
SMe, 1427 p-Me 130°; o-F, 185°; m-F 174°%; p-NO-, 160~70°;
p-CN, 164°. Sally Ann Sutton

~ 91473m N-Tritylimidazoles as antimycotics. Buechel, Karl
H.; Regel, Erich; Plempel, Manfred (Farbenfabriken Bayer
A.-G.) 8. African 68 05,392 24 Jan 1269, Ger. Appl. 15 Sep
1857; 10 pp. Title compds. (1) 2nd their therapeutic uses aze
¢ayeribed.  Thus, 2 mixt. of 1 moie Ph;C(OH)CH,CI-» and 2
minles imidazole was heated 5 hrs. at 180° asd the product poid.
-
l_/!"'C?b. (0]
- R

suco-ssively with xylene and benzene to give I (R = p-Ci) (ii},
1z, 14-3°%  Powd. imidazols Ag salt was added to an'equinn'ar
aml. Pha(p-CICH,)CCl in dry benzene, and the mixt. reflux: ¢
brs. with exclusion of light, Siter+d, and coned. to give 11, ...
failnwing salts of I (R = M) wwere prepd.: lactate, m. 170-5.J°;
1iCi, m. 1585°%; maleate, m. 106-7°; tartrate, m. 175-7}°;
citrate, m. 128-45°%; acetate, m. 231°; salicylate, m. 145-¢73°;
scrhate, m. 148-60°; succinzte, m. 188-9; fumarate, . 2. -
67, Also prepd. were ILICI, m. 128-30°; II lactate, m. 7V ';
I{ ealicylate; LHCI (R = n:-Cl), 2. 153%; LUCI(R = ¢-(;,,
el LHCE (IR = p-F) 119°; (lactate m. 95%; sat~w" -
e (R s 0-F)taziate, i 1107 and J (R = m-F

HOPE Y ' I




A3.37.

A3.38.

CLOTRIMAZOLE
Use

99: 158423u 1-[(2-Chlorophenyl)diplenylmethyl]-1H-imidazole
Lazarsscu, Marcela Niculine; Stoica, Constantins; Pescaru, Viorek
Cornilescu, Eugen; Cosofrat, Vasile (Intreprinderea de Medicaments,
Bucuresti) Rom. RO 74,907 (CL C07D233/62), 30 Sep 1950, ﬁpl
94,781, 26 Jul 1978; 2 pp. The title compd. (clotrimszole), useful &s
e rhnmlceuﬁcnl fungicide (no data), was obtained from (clotrima= .
zole)rZnCl; and NHj at 20-5". o

84: 1751493 N-trityl imidazoles as plant fungicides. Buchel.
Karl Heinz; Regel, Erik; Grewe, Ferdinand; Scheinpflug, Hans:
Kaspers, Helmut (Bayer A-C.) U.S. 3,934,022 (Cl. 424-273
AO1H), 20 Jaa 1976, Ger. Appl. 16 70,976, 29 Jan 1958; 10 pp-
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ANALYSIS OF THE ABSTRACTS OF PATENTS

78 patents concerning processes for production of diazepam 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., 1in
which methylation ( second step ) is carried out with methyl toluene-
sulfonate. In patent A4.49. methylation is carried Jut using trimethyl-
sulfonium iodide / n-butyl lithium in DMSO/THF or trimethylsulfonium
jodide / sodium hydride in DMSO. In patent A4.29. a yield of 80%
and a purity of 95% 1is achieved which is increased to 100% by further
purification steps. ( The claim of the patent refers to high purity
diazepam. )

In standard process B methylation is carried out prior to reaction
with ethyl glycinate chlorohydrate. This last step is carried out
with glycinate/zinc chloride in A4.58., glycinate chlorohydrate in
pyridine in A4.66. In the patent A4.27. gycine reacts in the presence
of phosphoroxychloride or phosphoroxychloride/phosphorpentoxide resp..

The synthesis claimed in patent A4.33. seems to be of particular
interest because it avoids the synthesis of chloroaminobenzophenone.

1

‘4 5= :indard process C cyclisation occurs after nunleophilic replaczment
of ho'ogen for aminz. fhe use of hexameth:i=rtztramine in this :tep




is described in patents A4.16.,A4.20.,R4.32.,A4.34. and A4.43. In
A4.10. a process is described in which the cyclisation proceeds at

temperatures ranging from 40-80°C using titanium, aluminum or zinc
compiexes 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. Also the dihydro formula in A4.23. cannot be
correct according to the production process.
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Preparaticn

Ad.1. 99: 173818u N-Alkyl derivatives of 1,i-benzodiazevine. Kraw=
czynsks, Bogumila; Morawski, Bogdan; Jaszkowska-Makoszs, Anna
Chojnacka. Romualda; Kalis, Jadwiga (Tarcheminskie Zakiady
Farmaceutyczne "Polfa®) Pol. PL 120,083 {li. C07D243/25). 25
Jul 1933, Appl. 210,425, 20 Oct 1978; 3 pp. I (R = Cy— alkyl) were

o
»
1]
ar
N{O) e
%)
nr

prepd. by two-phase alkylation of I (R = H). Thus, 9.4 mL Mel
were added over 3 h at room temp. to 27.0¢ I (R = Ry = Rt = H. R?
= Cl, n = 0), 23 g PACH:NERCI, 250 mL CICH:CH:C], and 200 ml
10% NaOH to give 90% I (Rt = Me, Rt = Rz = H,R3 = Cl,a = 0).
Also prepd. were I (R, Rt, R2, R3, n, and % yield = Et, H, H,CL L
92; Me, OH, H, C\, 0, 98; Me, H, H, NO;, 0, 89.3). - .

AL.2 95: 43159x 1,4-Benzodinzepines. Sclilesinger, Walter (Scherico
= Ltd) Swiss 622233 (CL C07D243/16), 31 Mar 1981, Apﬁl.
’IGA 11,575, 08 Sep 1975; 5 pp. The benzodiazepines 1 [R, R$
independently = H, halo, CF3, NO;, allyl, OH, alkoxy; Rt = H,
(fluoro)alkyl; R2, R? independently = H, alkyl; Z = O, Hi] were
Erepd. by the cyclization of benzophenones I{ (X = halo) with
examethylenetetramine. Refluxing 5,2-Cl{BrCH:CON(CH:CF>=
)}CsHisCOPh, hexamethylenetetramine, and NHBr in 8315

Me,CHOH -Hz0 2 h gave TIL

.l
1
FaCCNH3 So
N
¢y’ : " .
[ L) n
.8 - .
As.l. 93: 46731n 1.4-i3enzetivzepine derivatives. Tamu:r, 7=

kamitsu;  hedq, Masconi;  Ono, werenorl Jnal Bl
Tokkys Kohe 72137735 (Cl COTD243/2%, 2 ! LT

Appl. 78/65.500, 36 *tay 1978; O pp. Sixty-six title dariva, T iR

~

7 i~
-.(\;f p— A COCH]
\/"\Iu ¥ a.a
- ' cen? 8

s H, NO:;, CF: Lo, aryl, alkoxy; RV = [, Likenvi, Jinayl,
(un)substitule wtx *H, alkyl R3 = pyridd, ioad,ionts cred
Ph; nom 1-2f wers ;o <. hy reaction of I with -, ! had
seéatwe, muscieeals r, snd hypnotic activitivs (2o {1%0),

Thus, 200 ;. 2 1Tl - 7 2 R2 = H RS = Ph) wag Tape v 20 137
mg PhaP i 1’005 Ui ot room temp. to give 375 1.7 - Lt o
: IR i3

Ri=H R




NOT 1EA G5O

A4,

A4.5.

A4.6.

A4.7.

52 6565n Benzodiazepinc derivatives. Hoffmann-La Rocke,
F..und Co. A.-G. Austrian 331,543 (ClL C070243/351, 25 Jul
1979, Swiss Appl 7474149, 25 Mar 1974; 6 pp. Benzodiazepines

LT

nt O 1

T (R = H, alkyl; Rt = H, halogen, CFx R2 = Ph, halophenyl.
pyridyl; n = 0,1) were prepd. Thus, O:NCH:CO:H was
converted into the chloride and treated with 5,2-Cl{(H:N)CsHaBz
1o give OxNCH:CONHCeH;(Bz)Cl-2.4, which was reduced to the
hfroxyhminc and cyclized withscidto I(R=H Rt =CL R: =
Ph, n = 1). Treatment of 02NCH-COC! with 5,2-Cl(MeNH)CcHiBz
del. regzn. o{}&xNC%:)CONLle&H:(Bz)Cl—Zd gave I (R = Me, Rt
= = n = .

]

34595¢ 1,4-Benzodiazepin-2-one derivatives. Hellerbach,
Joseph; Szente, Andre; Walser, Armin (Hofimann-La Roche
Inc.) U.S. 3,657,223 (Cl. 260-239.3; C 0id), 18 Apr 1972,
Appl. 1843, 09 Jan 1970; Spp. Twelve benzodiazepin-2-ones (1,

n LY
L] o ) 0
’ L
P /q—_‘ Rt "/q;""‘
N 1 wo & o
NHCOCHEOE1IMHCOZ0M;Pa

/@(na' cocHRinn,
R CORy m / c:—_—@ &

R‘
R' = H, Me, (CH;:NEty;; R? = CO:Me, CO:Et; R* = 2-py-
ridyl, Ph, o-FCH,; R* = H, Cl, Br, NO,), useful as sedatives,
tranquilizers, anticonvulsants, and muscle relaxants, were
prepdd. by acid-catalyzed riag expansion of quinolines (II), or
by cyclization of malonanilates (III) in acit. E.g., 2,14-BzCi-
CH,NHCOCII{NO;)CO;Et was reduced with Zn-HOAc, then
reflused in HHOAc to give I (R* = H, R* = CO:Et, R? = Ph, R* =
Cl). Treating IV (R* = Cl, NO:) with 307 I1Br gave (R =
H: R? = CO:Et; R? = 0-FB(H,; R* = Cl, NO:). Decarboxyla-
tion of I, and prepn. of Il and IIf were also described.

85: 1775062 Benzodiazepin-2-ones. Hebron, S. A. Span.
A14741  (CL. COTD), 16 Jan 1976, 14 May 1973, 8 pp.

O
S
./q-n
(L) [} .
Benzodiazepinnnes 1 (R = CI, CFx, Rt = Me) were prepd. by

condensing 2,4 Bz(R)IC¢HiNHz with EtO:CCHaNH2.HCI and
methylating I (Rt = H).

85 108680r Dihvdrabenzodinzepin-2-ones. Ishibashi, Kikuo;
Mori, Kazuo; ~ aba, Shig«ko; Yamamoto, Hisao (Sumitormo
Chemical Co., Lta.) Japnn. Kokai 76 16,683 (CL Cn7Dj, 10
Feb 1976, Appl. 7% #3,553, 31 Jul 1974; 6 pp. 7-Chlirn=g-2

Me o
. -
208
c \k"

[ 3 15
formyl-1-methyl-5-shenyl-1,3,4.5 tetrahydro-2H 1,4 Lonsns
diazepin-2-one (i) w3 oxidized to iivc 11. 11 is A sertntio
anticornvulsant, hyprotic aned contral depressant azes:l rno ca.
Thus, § ¢ 7 -chlor—i- “t-methyl-5-phenyl 2,345 tatie
hyvidro-1H-1,4-% =it wa in diovine was oxidiy

NMade 6 he o0 43 g 1, whahowan o
CrOr-AcQH i te e 57 0 e 11. W
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A4.8. §5: 33097y 7-Chloro-1-methyl-5-pheny!-1,3-dihydro—2H-=
l.(:benzodg:zepiu-z-one. Hesoun, Dusan; Vordracek, Bohumis
Rajsner, Mircslav  Czech. 160,857 (Ci. Co7D33/C6), 15 Oct
1915, Appl. 72/5,128, 19Jul 1972 2 pp. 2-(N-Methyl-2-chlo=

B o

pom

roacetamido)-5—chlarobenzophenons was refuxed 10 ke w:ith
NH.OH and 0q. HCHO or paraformald:hydt to give 75—;7. t?tl.!‘:
compd. (1) which has sedative, myorelaxant, and anticorvulsire

efiects. L. J. Urbanek
A4.9. 84: 121913t Z—Ox_o-s-pheqyl-l}-dihydm_-!,l'-bonmdiz.npino

derivativas. Moriyama, Hiroaki; Yamamoto, Hisso; Nagats,
Hideo; Inabe, Shizeho (Sumitowo Chemical Co, Ltd) Japan.
75 26,555 (CL CO7D), O1 Sep 1975, Appl 66 33,131, 23 May
1566; 4 pp. Eleven benzodiazepinones (I, R=H, Me; Rt =

L0 oo,

o-FCH,, o-, p-MeCeH, H; R2 = Cl, O:N, M, FyC, MeO, :
AcNH) or their hydrochlorides, useful as tran uilizers, hypnotics, i
and muscls relaxants (no data), were prep%.

appropriate (imizomethyl)anilines Ii with & glycine ester. s, :
11 (R = Me, Rt = Ph, R2 = Cl) was refluxed with HNCH:CO:EtHCI

in pyridins to give 5% of I (R = Me, R! =Ph,R2=Cl. .

. ———

A

A%.10. 84: 59592g Benzodiazepiue derivatives. Hata, Tadayo Japaun.
Kokai 75,101,374 (CL CO7D), 1l Aug 1975, Ap?l. 74 8903, 19
Jan 1974; 5 pp. 7-Chloro~1,3-dihydro-5-phenyl-2H-1,4-ben=
20diazepin-2-one (I) and 7—-chloro~1,3-dihydro-1-methyl-5-<
phenyl-2}{-1 4-benzodiazepin-2-one were prepd. by Qeating
2-chloroscetamido-S-chlorobenzophenone (II) and 2-chloro-N-=
met.hylaceumido-&-chlorobmzophenone. resp., with ammine
complexes of Ti, Al, or Zn (metal salts literating NHj; at low
temps.) at 40-80° in solvents hardl{.dissolving NH: (NH4):COs,
(Nl-ﬁHCOJ. or NHCO:NH¢ may be used in ﬁ)hcc of the above
complexes. Thus, amixt.of 1gllandlg HHCO;3 in 10 m)

PhMe was atirred 5 hr at 70" to give 15% L K. Sempuku

Ad.11. 84; 44190a 7-Chloro-1,2-dihydro-S-phenyl-1.4-b i
azepin-2-ones. Boehringer, C. H,, Sol:l .:’ustriln ":';33,?4?
(CL Co7D), 25 Aug 1975, ApplL 521/73, 22 Jan 1973; 4 pp.
T,

» )g

N
a/@-u
Pn g |

Benzodiazepinones I (i} = H, Me; R'R? = O rerd. br
oxidn. of I (R = H, Me: 2+ = {{, R# = Me, E), 2;’;’9 prepa. vy

Xa
£
&N

84: 431864 Benzodinz-nine d-rivatives. Specta Intainationat
B. V. Ger. Offec. 2,5045%7 ‘L COTD), 14 Aug 127 Vel
Appl. 74 01,8C1, 03 Teb 1974 13 pp. Diazepam and ni
were obtained in §5.7 and 7.6% yield resp. by cr:livin;
2,4-BCHCeH NMai0: 02y or 2,4-Ba{0sN)CH N1
with PPhy. TR
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As.13.

A4.14.

A4.15.

A4.15.

25012z 1.2-Benzodiazepines. CM Industries Neth. Apgl.
73 036t (Ci COTD. AGIKY, 29 Ape 1975, Fr. Appl 973,330,
2 o 1964 11 pp. Division of Neth. 65 07.637. Benzadiazepinones

X o

1 iR = CI, Rt = Ph, Rz = H, R? = H, Me, CH:CHMey,

CH-CH:SAle; R = CL, R! = Ph, R2 = Me, R3 = H; R =Me, Rt =

Ph. 2 =R3=H;R = Cl, R = cyclohexyl, Rz = R3 = H) were

‘:‘rngd. in improved yields by treating imines 1l (R¢ = H) with

};:i\CHRJC :Et and eyclizing II (R¢ = CHR3ICO:Et) with
Ac.

2063415 5-P henyl-1,3-dihydro-2H-1,4-ben zodiazepin-2-one
derivatives. Ishizumi, Kikuo; Mori, Kazuo: Inaba, Shigeho;
Yamamoto, Hisao (Sumitomo Chemical Co., Ltd) Ger. Offen.
2,508,332 (CL CO7D), 04 Sep 1975, Japan. Appl 74 24,622, 27
Feb 1974; 15 pp. Benzodiazepines I (R = Me, Ri1=CLNO;s R

= CH+CFa, Rt = Cl) were prepd. by condensing 2,4-Bz(RHYCHLNHR
with CICOCH:NCO and cyclizing with heat in a solvent.

193408; 1.4-Benzodiazepin-2-one derivatives. Mori,
Satushi; Kitagawa, Yoshikazu; Komatsu, Shizeo (Kobayashi
Pharmaceutical Co., Ltd.) Japan. Kokai 75 46,683 (Cl. C07D).
25 Apr 1975, Appl. 73 84,464, 26 Jul 1973; 3 pp. 1,4-Benzodia=

2 usto

n.non,

zepin--2-ones I (R = H, alkyl; Rt = H, halo, NO2, CF3; R? = H,
hale) and their acid salts were prepd. by cyclization of RICeHN=
RUHCH:N:C(NH)CeHR: or their acid salts followed by oxida.
of the resulting M with dichromates. I arc psychotropics (no
daa). Thus, reflux of 6.5 ¢ N-{2 /N methyl p chlurvanilinulet =
he {[henzamidine-HCl with 31 12 POCL 15 hr under N gave 3.35 ¢
H-HICI (R = Me, Rt = 7 CL i = 1% (JI1). Stirring 27 g Il in
%9% H-S0, with 2 g Na('=3): 2 he at room temp. gave 91% |
(:¢ = Me, Rv = 7-Cl, K7 = #in . Sumpuha

s 392532 l,Zl-Dihydm-S-;)h~:ny!-'5!!-l,l-hcnzodiuupin-'-’-hmr
Aorivatives. Morawski, 12oodan;  Kezeminski, Henryk (s -
chaminskie Zaklady Farmaceutycine “Polfa®) Pol. 72934 (L
Cii7d), 20 Dec 1974, Appi 150.:04, 24 Dec 19710 3 5o

a n
] = Lt
f\ \< P PIRICIOICH, X
1 A, / !
L S22 -
u'/ ;1]
(2] i #

The title derivs. (1) (1RY = Y, D wvr slkyl contg, 104 Catna s K
~ halogen) were obtained o e reaction of 2-(haloacet. b
henzopheraae (BT N 0 0 A o hexamailiden

b)), Farexaanple, 000 0 e o Me, R7wono

it mole HEin ot min e "o were reNuxed 5 nr

(o m Me, 122 2 Cl). ‘ A




AL 17.

A4.18.

A4.19.

A4.20.

114304m Benzodiazepines. Ning, Robert Y. F.. Sternbach,
Leo H. (Moffmann-La Roche, F.. und Co., A.-G) Swiss
§62.219 (CL. CCTDY, 30 May 1975, US Appl. 131770, G5 Apr
1974; 6 pp. Approx. 5 benzodiazepinones I were prepd. by

H H
h_ 2 " 0
R N ] N
Pn !
P T o n

irradn. of I 4-oxides to give epoxy benzodiazepinores I1 which
were deepoxidized to give I. Thus, I (R = Ci) 4-oxide was
irradiated to give II (R = CI) which, was deepoxidized to give I
(R = Ci). 1 (R = Br, NO2) were similarly prepd. Also prepd.
was T-chloro~1,3-dihydro—1-methyl-5-phenyl-2H-1,4-benzo=
diazepin—2-one and 7-chloro-2,3-dibydro~1-methyi-5-phen=
yl-1H-1,4-benzodiazepine.

55894z 1-Alkyl-1,4-benzodiazepin-2-ones. Siernbach, Leo
H.: Nirg, Robert Y. (Hoffmmana-La Roche, Inc) U.S.
3,873,525 (Cl 260-239.3D; C07d), 25 Mar 1975, Appl. 192,598,
29 Aug 1973; 4 pp. Benzodiazepines (LR =H,Z=CN, H;R =

F,Z=CN,H;R=H,Z=0;R=H,Z=CONH;, H; R=H,Z
= CO:H,H; R = H, Z = COzMe,H), useful as sedatives,
anticonvulsants, and muscle relaxants {no data) were prepd. by
the usual procedures from 1 (Z = HOH) (II). Eg., 25g Il was
heated on 2 steam bath with 16 m! Me;C(OH)CN for 20 min to
give 1.6 g I (. = H, Z = CN,H), which (2.00 g) was hydrolyzed
(HC) to give L (R = H,Z = CO:H H).

1334969 7-Chloro-1-methyl-S-phenyl-3H-1,4-benzodiazepin-
2(.lll)<on_9. Hromas, Josef; Novacek, Alois Czech. 150,806
S‘Ll. C u7d), 15 Oct 1973, Appl. 1094-70, 11 Jun 1970; 3 pp.
7-Chloro-3-plienyl-3/1-1,3-benzndiazepin-2(1/{ )-one 4-oxide was
methylated with Me;SO, in dil. NaOH to give 939, 7-chioro-1-
mclhyl-5-phcnﬂ-3ll-l.4-|.-cnzodiazepin-2(lIl)-nm: d-oxnide. This
was refluxed with powd. Fein AcOif orin a mixt. of aq. EtOH

Me 0

[} =N

and dil. HCl to yield 70- 85 title cennpd. (I). L. J. Urbanek

133490 S-Aryt-1.3-dihydra-200.
Chuase, Geurge O. (Inilinane-{
Ger. D¥en. 2,340,159 (Cl. C
20 Aug 1972, 20 e . Lerodigzepinones § (1L -
L RY oz Phy, 22FCelty, N0 e Zepyriedyl BT o B
oo G were prepets by Lt o 4 2-RHRICOCTE -

1, i-uenzodiazepin-2.0n2s,
, b, und Coo, NG
Mar 10574, US Apgll

2]
b7
Fo sy
T
)
2 S - — 4,
] - / ="
p! 1
NIV CHRCE with hesaneettvier et oine, followerd by cyeli-
ot NH fey or a0 0 eeTeasing avent prinr ¢

© o heation,

————
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A4.21.

A4.22.

A4.23.

A4.24.

A4.25.
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83078z 1,5-B2azadiazepin-2-oze I-N-miethylatas, Cotschou-
miaa, Ag::o‘n;.l\'cubauer, Georgeta (Fabrica de Medicamenta si
Produse Chrimice, “Terapia®®) Rom. 55,550 (Ci. C 07g), 22

Juz 1973, Apol. 59,635, C1 Apr 1559; 2pp. I(R = Me; Rt =

P» 1
H, Ci, NO:) are prepd. by N-methylation of I (R = H) with
MeO;SPh in MeOH. C. T. Sapadopol Calimah

37190q Sedative and tranquilizing 1,4-benzrdiaz :pin-2-on.
L!i kowski, Wolfgans; “Funke, Sieglried; H ces !:ns. Rc?f-
L:epzqznn, Hans G.; Stuchmer, Werner; Zeugne.. Horst (Kali-
Chemie A.-G.) Ger. Offen. 2,221,536 (Cl. C07d), 22 Nov 1973,
Appl. P 22 21 536.7, 03 May 1972; 9 pp. The benzodiazepin-
Mg
"\0

=

1.0-cO
[ R. 0-cnr
ones (I, X = Cl, F), useful as sedatives and tranquilizers, we. &
prepd. by oxidn. of II (R = Cl, OH, OMe, piperidino) with
KMnO, or chromate,

14973k Benzodiazepine derivatives. Sakakida, Taiji Japan.
Kokai 73 61,492 (Cl. 18 E552), 28 Aug 1973, Appl. 71 96,7.40,
02 Dec 1971; 2pp. Thetitlecompds. I (R! = H oralkyl, R* =

H, halo, or NO;) were prepd. by reaction of o-Bz{ NHR!)Ci[;R?
{IT) with H-NCH(CO:H); ester or salt in the presence of 2 hase,
followed by hydrolysis. Thus, 2.45 g I (R* = Me, R* = 5-Ct)
and 3.5 g HiNCH(CO,Et); in 50 ml pyridine was refluxed 3 hr
at 100°, then stirred 2 hr at €0° with addn. of 1060 ml of 0.1¥
HCl to give 2.0 g I (R! = Me, R = 5-Cl). Y. Tsuji

146569y Diazepam. Sakakida, Taiji Japan. Kokal 73
54,005 (Cl. 16 E552), 30 Jul 1973, Appl. 71 91,527, 17 Nov
1971; 2 pp. Benzodiazepines I (R! = halc, NOy; R? = H,

n2 ,R?

o

on H

Me; P2 = H;, O; when R! = CI, R? = Mz, R? = O, H;; when .
P! =» NO,, R* = H, R?! = O) were prepd. by heating the corre-
sponding benzophenone isocyanales in ths presence of Lewis
acids. Thus, 2-(2-bromo-iV-mz kylacztamido)-5-chlorobenzo-
phenone was heated with KNCO in C#HC!: and the 2-isocyanato-
ncetamido deriv, was cyclized o dinzepam by heating with AlCl,
in DMF at 110 for 3 hr. Ikuo Mutsumoto

115%47q 7-Chloro-2,3-dihyCra-1-m :hyl-S-pl}my{-lH-l.&-
beasodiazepin-2-oce. Oklobezija, IMilan; Japelj, Miba; Os.‘;-‘
rovzrinik, Sracko; Jerman, : (IRSA Tolmm;! Zdravil)
Ger. Gifan. 2,211,647 (Cl. C 7id}, %) Aug 1073, Yugoslavii
Anol. P 634-71, 15 Mar 197); “gp. e title compd. (f), use-

Me O
. " %
Chs ) NNO
o o A S
Pn H B
fid +s osative, muscle relana~:, - 0lcie, and prophylact
e cinenca puasein too- bt ‘Ialgohiclics, was pr.
Yor v $,2.CHB2CEE 0 b oand dinitrosopanite

Senetetrumine (fD)in i




A4.26. 163306p 1,4-Benzodiazepine cerivativ: i, Osami; Nawa-
gawa, Yasushi; Shirakawa, Kenzo; © o emoiu, Masmati

(Tzkeda Chemical Industries, Ltd.) Jap 13 21,114 (CL. C
072, B 61j), 26 Jun 1973, Appl. 70 93,010, 21 Oct 137U; 5 pp.

o

R

L.

P e
Ly R B

<N =
- n

) n

1,4-Benzodiazepines (I, X = Ci_¢ alkyl, alkylamino, cyclic
amino, alkoxyl; R!, R? = H, halo, alkyl, alkoxyl, etc.), tran-
quilizers, were prepd. by heating the corresponding 2,1-benziso-
thiazolium salts II (R, R, R* = sz.ue as above, X~ = halide,
BF,, SbCli, FeClL, PhS0;) with glycine ot its esters in the presence
of azoles (pyrazoles, imidazeles). Thus, II (R = Me, R! =
5.Cl, R? = H, X = BF,"), H;NCH;CO;Ft, and 2-meth;l-
imidazole were heated 3C min at 160° to give I (R = Me, R! =
5-Cl, R? = H). Similarly prepd were I (R, R?, and R? given):
Me, 5-Cl, 4-Cl; Et, 5-Ci, H. S. Morita

R4.27. 42575¢  1,3-Dihydro-2H-1,4-benzodiazepin-2-ones. ~ Boem-
ches, Helmut; Meyer, Haus (Hoffmann-La Roche, F.,und Co., .
A.-G.) Ger. Offen. 2,252,378 (Cl. C 0%(), 24 May 1973,.5“‘iss
Appl. 15,774/71, 18 Nov 1971; 2 pp. Five benzodiazepinones

IS4

(I; R = Pk, 2-pyridyl; R' = H, Me; X = H, Cl, Br, NO»),
useful as sedatives, muscle relaxants, and anticonvulsants, were
prepd. by condensation of 5,2-X(R'NH)CeH;COR with H:N-
CH,CO,H in the presence of P(O;CL or P{O)Cl;-P:0;. T(X =
NO,) was prepd. by niteation of T (X = I).

A4.2S5. 42572z Benzodiazepine derivatives. Shinto, Minoru; Shino-
zaki, Teizo; Mors, Kanji (Chugai Pharmaceutical Co., Ltd.)
Japan. 23 08,119 (Cl. C 07d, B 01j), 12 Mar 1973, Appl. 70
69,462, 13 Nov 1970; 2 pp. The prepn. of 7-chloro-1-mcthyl-5-
phenyl-1,3(2/)-dihydrobenzol,4]diazepin-2-one (I}, 2 psycho-
therapeutic, by halogenation of N-aminoacetyl-3-chloro-.V-meth-
ylanthranilic acid (1I) and treatment of its product with CiHy
in the presence of a Friedel-Krafts catalyst is described. Inan
example, dry HCl gas is introduced into a suspension of I in dry
henzene, PCL is added with stirring, finely powd. AICly is added,
and the mixt. is refluxed to yield I. Dorothy U. Mizoguchi

"

A4.29. . 111388n 1,3.Dihydro-1-methy!-5-phenyl-2H - 1,4 -benzodiaze.
pin-2-ones of high purity., Neubauer, Georgeta; Cotschoumian,
Agatrm';. Arizan, Sofia; Pirneci, Veronica (Fabrica de Medica-
mente “"Terapica’’) Ger. Offen, 2,227,977 (Ci. C 97d), 08 Feb
1973, Rom. Appl. 67,532, 12 Jul 1970 3 »n. Three title

R' 0
N\{
n =N
1, 3% vy,
) oA .
contped s 7T A0 - M, Coor O3N) were pron o0 ) 7-81% yield
and 0510070 urity by reaction of 11w 630, Me /(IH) in
NaOM-10eOH 2nd subscquent purifis of the croe product by
selccilwe recryaan, trom Me;CHOH or Ly 1ty ‘rom AcOBu and
washieg with Veroine,  Thus, HT was adied + 0 7f (R~ Cl)in

F.‘"/,':,‘\ a0 MO and the miixt, heaim! 15 7 c 41 30-5° to give
§O‘,,; [’(‘:_{ = U AIV)of 959, purity.  Tiis 1 wos reflused 1 he
in Ve A0 harcoa’, the smixt, Alreret oot 1) =5% and the
Iv;‘n’. s s{ aice mnce by e siine - Lo sive 1V of
wae A e v This IVawaseecrs ! e g Mo CH O

1009 purity. o

e
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A=.30. 311335} 1-lletijlS-phenyl-l,3-didydra-2H-1,4-bezzodizze.
p:2-2-0aes.  Hindley, Nathan Chadwick; McClymeat, Thomas
M. (Hoflmann-La Rocke, F., und Co., A.-G.) Ger. OZea.
2,233,482 (CL. C 07D). 25 Jan 1973, Brit. Appl. 32,107/71, 03
Jul1971; 10pp. Four titlecompds. (I: R = H,F; R!'= H,Cl,

=g P

iodo, NG,), useful as sedative, muscle relaxant, or anticonvuisive

agents, were prepd. by reaction of 1I with hexamethylenetetra-
trine in the presence of HCI. '

A4.31. 111384k 7-Chloro~1-methyl-S-phenyl-1,3-dihydro-2H-1,4-
benzodiarepin-Zone. KRKA Tovarna Zdravil Fr. Demande
2,130,148 (Cl. A 61k, C 07d), 08 Dec 1972, Yugoslavia Appl. P
634/71, 15 Mar 1971; 6 pp. The title compd. (I) (2.1 g) was

<

prepd. by treating 5 g 4,2-ClI{PhCO)C.H,NMeCOCH,Br with 5
g 3,7-dinitroso-1.3.5,7-tetraazabicyclo{3.3.1)nonane for 9 br.

A4.32. 97727p 1,4-Benzodiazepines. CRC Compagnia di Ricerche
Chimiche S. A. Fr. Demande 2,123,218 (Cl. A 61K, C 07d), 13
Oct 1972, Appl. 71 03,131, 29 Jan 1971; 7 pp. Benzophennnes

o
Josii e &
R coPn " m"
H
[ Pn n

(LR = C1, NOs; R! = I{, Me; R? = Cl, Br) refiuxed with hexa-
methylenetetramine gave bentzodiazepinones II (R, R} given):
Cl, Me; €1, H; NO, H. v

A4.33 58480h 7-Chloro-1,3-dihydro-1-methyl-S-pheayl-2H-1,4 -ben-
* zodiazepin-Z-one. Shindo, Minoru; Moro, Kanji (Chugai
Pharmaceutical Co., Ltd.) Japan. 72 44,753 (Cl. C 07d, B

01j), 11 Nov 1972, Appl. 70 70,408, 13 Aug 1970; 3 pp. The

i

title compd. (I) wa«~ prepd. by heating N-(haloacetyt)-p~chloro-N-
methylaniline with PACN in the presence of TiCi,. Thus, TiCl,
was added to stirred and icecooled PACN, the <0’'d mixt. heated
Shrat 180-5%, and cooled. To this was add~u N-(chlnroacetyl)-
p<chloro-N-methylariline and stirred 1.5 hr at 185-8° to give L.
K. Sempuku

A+.34. 1267123 1,4-Benzodiazepines. Kaifez, Franjo; Dlazevic,
Nicola (CRC Coinoagnia di Ricerche Chimicks S.A.) S.
Africaa 71 01,543, .31 Nov 1971, Appl. 71/1343, 10 2 1971; 10
pp. 2H-1,%-Bezzciiazepin-2-ones (I, I, and LI) vere prepd.

P 0
"~< LR
1. ReCi R'-Mo /(}L/ }
n o, mect, Alen R Be
Pn ni, R-HOp N'-n tv

by refluxing the correspording acetamidnhenropi:nones (1V,
X =~ Dr, Ci) wit: hexawtethylenetetraun= in (*OH. Ia |
prepa. of I na inrermediate was isolated wi v cyelized by
refluxing wit= - HCHto give Dol hint o nusliy
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A4.35.

R4.36.

£4.37.

126709w l-}dk'/!-s-a.vlo'l-chloro-z,J-dihyd.:o-lEE-l,ﬁ-ben:od;—
rzeaizesand -1,3-didydso-2H-1,4-b2azodiazepin-2-cnes. Olam-
oto, Tadashi; Akase, Takeshi; lzumi, Takahiro; Ak ‘su,
Mitsuhiro; Kume, Yoshihara; Inaba, Shigeho; Yamarwto,
Hisao (Sumitomo Chemical Co., Ltd.) Ger. Oiea. 2,151,530
(CL. C 07d). 03 Aug 1972, Japan. Appl. 70 91,354, 17 Oct 1970;
95 pp. Fifteen title compds. (I, X = H:, O; R = H, Me,

R X

CH,;CH;OMe, CH,CH)NEt,, cyclopropylmethyl, 2-phthalimido~
ethyl; R} = H, Cl, F) or their di-HCl, useful as anticonvulsants,
sedatives, muscle relaxants, and hypnaotics, were prepd. by
successive reastion of I (X = H;, O, R = H) with PhLiand RI,
RCl, or RBr. I (X = Hj;, R = H) were prepd. by hydrolysis
of 2-(2,3-dioxo-1-piperazinyl)}-S-chlorobenzophenones (II) in
aq. NaOH and EtOH.

3126706t 1-Alkyl-1,4-beazodiazesin-2-oces. Earley, James
Valentine; Fryer, Rodney Ian; Ning, Robert Y. F.;- Stermbach,
Leo Henryk (Hoffmaan-La Roche Inc.) U.S. 3,681,341 [(a B

< oo
AL OO

Pn 1 o "
260/239.3D; C 07d), 01 Aug 1972, Appl. 101,188, 23 Dec 1870;
5 pp. The benzodiazepinone (I) was prepd. by heating neat I
(R = MecO) in a sealed tube for 30 min at 240-60°. The latter

was prepd. by refluxing 71 (R = MeS)in NaOMeMeOH to Zive
II (R = MeO).

126704r 1-Alkyl-S-aryl-1,2-dihydro-3H-1,4-benzodinzepin -2-
ones. Tachikawa, Ryuji; Miyadera, Tetsuo; Terada, Atsus-
uke; Yabe, Yuichiro; Tanaka, Tetsuya (Sankyo Co., Ltd.)
Ger. Offen. 2,164,154 (C1. C 07d), 20 Jul 1972, Japan. Appl. 70
118,301, 21 Dec 1970; 16 pp. Six title compds. (I, R = H, Ety

- - o2y
r? ~ a? N
| L i
' s A ou
onn 0
N
g
13
NCH,; P} = £, 7, Cl; R? = CI, NO., Br), u ~f2! .. epressants
for the cential narsous system, were prepd. b il (n = 2,

3) or III(R* ~ M-, H) with AcO-Na0.se (12 Au2ii) optionally
in the presence of LF-EtO.
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A4.39.

A4.40.

A4.41.

114349 7-Chicro-S-plienyl-2.3 -dihylea- 1H-1.4-benzunitaz2-
pines and -1,3-Gihydro-2H-1 3-benzodiazepin-2-ones. Lubora-
toires Pharmedica! $. A. Ger. OSen. 2,159,920 (Cl. C oud), 29
Jun 1972, Argentina Appl. 253,650, 21 Dec 1970; Hlpp. Theee

0

£ ~
s necxerN, |}
o a coPn #
=N
L °
L 1

title compds. (I, R = H, Me, X = O, H:M were prepd. by &re:\&:
ment of Yenzophenones (II) with N-Hi.H.O. Thus, phthaloy:
terne was reffuxed with SOCI: to give phithaloylglycyl chloride,

T e refluxed with 5,2-CI(H:N)CeH;COPh in CHCI; to
ve iR = H, X = O) (IIT). Il was treated with N.H.H-0
e MeOH togive ST, I(R = H. X = Q).

b

101691w Beozodiazepine derivatives. Takeda Chemical
Industries, Ltd. Brit. 1,276,168 (Cl. C 074, A 61k), 01 Jun
1972, Japan. Appl. 68 63,323, 03 Sep 1968; 5pp.  Title compds.

A
N«%.n
R ==N

[ 1

I(R=OH, Rl =R*=H,R*=Cl; R=0H,R' = R* = H,
R} = NO.) were prepd. by cyclization of a 5-substituted 2-
amino-a-phenylbenzylideneaminoacetaldehyde diethyl acetal in
EtOH contg. 109 HCl at 50°, 10 min. I (RR! = 0,R*=H,
R = Cl; RR' = O, R* = H, R? = NO;; RR* = O, R? = I\_Ie.
R: = Cl) were prepd. by treatmentof I (R = OH, R! = H) with
chromium trioxide.

3914f 1,3-Dihydro-2H-1,4-benzodiazepin-2-ones. Inaba,
Shigeho; Clkamoto, Tadashi; Hirohashi, Toshiyuki; Ishizumi,
Kikuo; Yamumoto, Michihiro; DMaruyasa, Isamn;  Mon,
Kazuo; Kobayashi, Tsuynzhi; Yamanwto, Hisao (Sumitoino
Chemical Co., Ltd.) Ger, Offen. 2,113,122 (Ci. C 07d), 30 Secp
1971, Japan. Appl. 19 Mar 1970; Spp. Title compds. (I}, useful

oy o'y
O n' O a

I I
as analgesiv, hypnotic, spasmolytic, and muscle reluxant agents
and as intermediates, were prepd. by irriiln. of the corresponding
tetrahydro derivs. (II). Thus, 1 g IT (R = Me, R! = ) in
Me,SO was exposed to Hg light 20 hir to give 0.62 g I (R = Me,
R = H). Similarly prepd. were I (R = cyclopropyliaethy!, R*
= Hand F).

118349x 5-Phenyl-1,i-benzodiazepines and their d:rivatives,
Sternbachy, Leo H; Metlesics, Werner (Hoffmann-La Roche, 17,
und Co., A.-G.) Swiss 507,965 (Cl. C 07d), 15 Jul 1971, US
Appl. 01 Dec 1055 4 pp. Yenzodiazepines (1) are prepd.

A ANy -R?
,,‘)\I \[3" .

a’é
I

Thus, 5,2-CIO. NV D90 NG reduced catalytcally da he,
over P20 and e re s Teaainn compd, condensod wirhy
CiCiCOCH i i e AR CHCICH . CONTHCHLCHE: N,
cyclized by roth . oo Celly with GBI EO 1o G-chinrn.2.
chloromethylquioobine Jooxide.  This stieeed with MeNEH; in
McOH  gave 7.cbloco-2-(inetiylamino)-3F(-1 d-benzodiazepine
4-oxide. Ihisin THI teeated with Phlie 7.3 Cell -0 ad
the product elated cuve THA = N:C(NHMe) R' = Cl, * -
R? = HY, osiddized corn HgO in 1001 Me,CO-H,0 at 202 to
7-chloro-2-(rmcthylamino)-d-phenyl $7-1 d-benzodiazepine & w-
ide. Steilurly,  Toeblarodd S-dibydro-2//-1 4-benrod azeponet
one d-unide trected il o e MeSO a1l ;
RY.CH B I oo dehydrogenated wath Lo

.-y

CHCI o Toemtr, Hhyden-Sephieayt. LS T
Do, o, e T 0 ment of the N i b .
to sive Vobaas sycdioslamethyl. D pler T T e
diadrepin o N

py 00020
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63S44x 2. [N - (Beazyloxrcacbonyl)glyeylamido;becsoghez-
ones. Yamamoto, Hisao; Inaba, Stugsho; Oxamoto, Tadashi;
Hirohasai. Toshiyuki; Ishizemi, Kikua; Yamamoto, Michiiizo;
Maruyama, Isamu; Mori, Kazvo; Kobayaszi, Tsuyosi; [zumt,
Takahiro (Sumitomo Chemical Co., Ltd.) Ger.Offen. 1,817,734
(Cl. € 07c), 24 Jun 1971, japan. Appl. 25 Dec 1967: 16 pp.
Division of Ger. Offen. 1,816,046 (CA 73: 1205%0d). Title

NRCOCHNME D3 CHgPD

»w 0
N
& 3 AN s
/(\/Y—CO_Q /(\I/(‘"
L] R
LA - Pn XX

compds. (I) were prepd. by oxida. of indole derivs. and used for
the prepn. of II.  Thus, reaction of 2-(benzyloxycarbonylamino-
methyl)-5<hioro~3-phenylindole with CrO, in aq. HOAc 135 hr
gave 939% I (R = Cl, R! = R* = H). Similacly prepd. I were
(R, R}, and R given): Cl1, Me, H (III); H, Me, H; H, H, H;
CF;, H, H; MeO, H, H; and Cl1, 1, CI. III (1.4 g) was re-
fluxed 8 hr with 2.6 g HBrand 20 ml HOActo give 1.07 g II (R =
Cl). Similarly prepd. was Il (R = NO;).

3615Ss Psychotropic 5-phenyl-1,4-benzodiazepin-2-ones.
Kajlez, Franjo; Blazevic, Nikola (C.R.C Compagnie di Ricerca
Chimica S.A.) Ger. Offen. 2,016,084 (Cl. C 07d), 29 Apr 1971,
Swiss Appl. 16 Oct 1969; 8 pp. Title compds. (I, R = Me, or

- LT ¢

H, R! = Clor NO:), useful as tranquilizers, sedatives, and hyp-
notics, were prepd. in 70-905; yicld by reftuxing 2-{2-haloacet-
amido)benzophenones and hexamethylenetetramine (II)in EtOH.
Thus, 1 g 4,2-CiB2CyHsNMeCOCH-Br and 1 g II were refluxed
10hrin 15 ol EtOH to give 859055 I (R = Me, Kt = Ci).

141897a 7-Chloro-S-phenyl-1-methyl-2,3-dihydro-1H-1,4-
benzodiazepin-2-one. Lenkowski, Przemyslaw; Kycia, Henryk;
J.asocka-Tatar, Barbara; Roszkowska-Chimelewska, Danuta;
Surgiewicz, Janusz; . Bartkiewicz, Boguslaw; Sobolew, Marek;
Rolak, Hanna (Tarchominskie Zaklady TFarmacecutyczne
“Poifa’”) Ger. Offen. 2,028,448 (Cl. C 07d), 25 Mar 1971, Pol.
Appl. 11 Jun 1969; 10 pp. The title compdl. (L), useful ay seda-

”™

[/}

tive, spasmolytic, and hypuotic, was prepd. ; Thus, 2,5-H:N-
CICH;CPh: N(O)CH:COsH was added to a soln. of NaOH in
McOH, the mist. cooied to 10°, (Me0):SO; addert. anud the mixt.
heated 16 hir to xive the V-oxide of I, wlich was rectuced by addn.
of HCHO.Na:S0: ta give L. K:ipG

141805k 1.4-Banzadiszepine derivatives, us.
tives. Rovueer, {ivetin IC.R.C. Compagnia d: L
S.A.) Swisz 473,123 (CE. C 07d), 15 Dec 1970,
WE6; 2 pp. 1 ower: candensed with NH; or e
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amioes winder prussuce to give I I possess el e neoneetics,
I weee peeped. frorme 2 l-dichlorobenzophicnnue 100 et wmine
acid esters, oz enaenple, 20 g TOE nndd 20 o 0L C0 0B
HCl in 50 5! :
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A4.47.

A4.48.

R4.49.
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112062¢ Anticonvulsant, muscle relaxant, and sedative
compouads ohtained by oxidation of beazodiazepines with
ruthienivm tetroxide. Yelix, Arthar M.; Frycr, Rodney i3
Stersback, Leo H. (Hoffmann-La Roche Inc.) U.S. 3,546,212
(Cl. 26:-229.3; C 07d), 0S Dec 1970, Appl. 12 Jun 18035 4 pp.
To 7-chloro-2,3-dihydro-5-plieayl-1F1-1, +-benzodiazepine  was
acdded 2 CHCIy saln. of RuO, at —10° in 30 min. Stircing 39
min gave 7-chloro-2,3-dibiydro-3-phenyl-2F-1,3-benzodiazepin-
2.0one, m. 215-17 (CCl-hexane).  Similarly, 9 addwl. diazepin-
ones were prepd. K. Sempuku

100116p Pharmaceutical 2-0xo-1,2-dihydro-3H-1,4-berzo.
diazepines. Von Brachel, Hanswilli; Gracwinger, Otto (Cas-
sella Farbwerke Mainkur A.-G.) Ger. Offen. 1,942,743 (CI.
C 07d), 25 Feb 1971, Appl. 22 Aug 1969; 22 pp. The title

s+ X

ol
S
at 3
compds. (I, X = O), used as pharmaceuticals, were prepd. by
hydrolysis of I (X = NH), which were obtained by cyclization
of 5,2-R(RINH)CH,CR*: NCH-CN. Thus, Cl was passed into
5,2-CI{MeNH)CH,CPh: NCH.CN in PhMe togive 1 [R = CI,
Rt = Me, R* = Ph, X = NH (II})}. NH,; was passed iato Ilin
PhMe to give the corresponding I (X = O). Amooz ~30 1
(X = Q) prepd. were (R-R? given): Br, Me, o-FCJ,; ClI, iso-

~ Pr, o-CIC(H,; Ci, CH;: CHCH,, Phi; Cl, PhCH,, Ph; F, Me,

2,4-C1,CH,; CF;, Me, 2-pyridyl. KBPG

£8082q Derivatives of benzodiazenine, Morawski, Bogdan;
Janusik, Justyna (Tarchominskie Zaklady Farmaceutycine
“pPolfa’’) Pol. 60,627 (Cl. C 074), 05 Aug 19'.’9. Appl. 12 ]'|:|l
1957; 2 pp. The title compds. were obtained in an economic
way by redn. of derivs. of 1,4-benzodiazepine 4-oxide with Fein
aic. or ag.-alc. solns. of NH.Cl. Thus, of 7—chlgro—5—phcnyl-
2H-? A-benzodiazepin-2(1/{ ) one- 4-oxide suspended in MeOH was
treaved with KOH in MeOH, Mel added dropwise at 16-18°, the
mixt. heated at 36~8° 2 hr, and when the reaction was complete
H,0 added to give 88¢% 7-chloro-1-methyl-5-phenyl-3/-1,4-
benzodiazepin-2(1H }-one 4-oxide (I), m. 179-81°. Irom filings
were added 10 2 mixt. contg. I, MeOH, NH,CI, and H;O and the
mixt. was heated 17 hr at 67-8° and neutralized with QY::CC_); to
give 87% 7-chloro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2-
{11I)yone, m, 130-2°. 7-Chloro-1-ethyl-5-phenyl-3H-1,4-benzo-
diazepin-2(1H)-one, m. 127-32°, was obtained similarly from its
4-oxide in $49; yield. Cf. Pol. 47,084. Karol Butkiewicz

53870t DMethylation of I,4-benzodiazepines. Derizg, Mi-
chael E,; Fryer, Rodaey I.; Sterabach, L.eo H. (HolTinann-La
Roche Inc.) U.S. 3,534,621 (CI. 260-230.3; C 07d), 13 Oct
1070, Appl. 20 May 1968; 2 pp. MeS:CH; and MeS(0):CH,

0
Lol

2Ll ) o

N

were used as methylating az-nts iz situ for prepn. of the i-17e
derivs. (1) of 1, 4-benzaciazzpines (II, R* = H; R = H, 2"
halngen, CFy, NO:; A = Th, substitited phenyl, pyr
Thus, Buliin pentane was a luel 24 trimethylsutfonium iod
2.25SO-THF at —10° £ N, the MeS*CH, ylils
sticred 1 hr at - =107 with alda. of 7-chloro-5-pheny: 3;
benzodiazepin-2(1/{ }onz (Ii1), 2.l the nmiixt. stirred 13 ae
2)” togive [l (R = 7-C!, R! = ¥le, A = Ph) (IV), . 1222,
Simifarly, trimethoxysaifainm iodide and Nalf in 272,50
siirred under N until evnalution of H ceased (fo give Cirnet's.
oiysulfonium methylide) =l the —iixt, treated with 1T i TH¢
AnratB0? togive IV, [arewis astranquilizers, el 7o
~rbs, anticonvuliante, sot b e C. R,




A4.50.

A4.51.

A4.53.

33536:u  1,+B=nzodiazezinz serizs compoundsi. Easegawa,
Hitoski (Japan Synthetic Cherical [ndustry Co., Ltd.) jd?n‘:;:
703,303 (CI. C 07, A 51%), 09 Oct 1930, Appl. 28 jun 1957;
3 pp. I, useful as psychotherapeutics, are manufd. $-CiCetic-

o
_\YJ—/
»

A

N(Me)COCH:N:C(Ph)Cl1 (10 g) in 2 vols. :\lf:lx s heated 4 hr
at 230° in an autoclave, poured «n ice, the mixt. treated with
4% NaOH and extd. with CH;Clitogive [ (X = 7-Cl, ¥ = DMle,
R = H), m. 124-5° (MexCO-petroieum ether). Similacly prepd.
are 12 addnl. 1. ~ Hiroshi Kataoka

22904c Pharmaceuntical 1,3-dihydro-2H-1,4-benzodiazepin-2-
ones. Yamamoto, Hisao; Inaba, Shigeho; Kume, Yoshiharu;
Tzumi, Takahiro; Hirohashi, Taosiyuki; Yamamoto, Michihiro;
Ishizumi, Kikuo; Maruyama, Isamu; Akatse, Mitsuhiro;
Mori, Kazuo (Sumitomno Chemical Co., Ltd.) Ger. Ofen.
2,017,060 (Cl. C 07d), 29 Oct 1930, Japas. Appl. 13 Apr 1969-03

"Jul1969; 46 pp. Thetitle compds. (1) were prepd. by condensa-

rR 0

I
B N

n

tion of 5,2-R}RNH)CH;COR?! with 2,5-ovazolidinedione (II).
‘Thus, HCl in Et-O was added to 5,2-Cl(MeNH )CH,Bz in CHjy-
Cl:and H to give 90 I (R = Me, Rt = Ph, R? = Cl). Among
about 130 I prepd. were (R, Rt, and R? given): Ne, o-FCili,,
NO:; H, Ph, CI; H, Ph, XOQ; H, o-MeGH,, CI; H, Me,
Cl: cyclopropyhinethyl, Ph, Cl; Et:NCH.CH:, o-FC,H,. CI;
NCCH,, Fh, ClL. KBIrG

13186t Benzodiazepins derivatives having anticonvulsant,

tranquilizing, and muscle relaxant activity. Moriyama, Hiroaki;

Yamamoto, Hisao; Inaba, Shigeho; Nagata, Hideo; Tamaki,
Toshio; Hiroshashi, Toshiyuki (Sumitomo Chemical Co., Ltd.) -

U.S. 3,524,848 (Cl. 260-239.3; C 07d), 18 Aug 1970, Japan.

Appl. 02 Nov 1966-C8 Sep 1987; 5 pp. Tosyloxyacetic acid ‘10
. (-] -

0
»

~» x

g) and 12.5 ml SOC!, was refluxed to give tosyloxyacetyl chloride.
To this product wes added 65 ml. CHCJ,y and 8.8 g 2-amino-5-
chlorobenzophenone and the mixt. refluxed for 32 hr to form 5-
chloro-2-(tosyloxyacetamidn)benzophenone, m. 135-9°. This
compd. (4.4 g) and 109 ale. N, was stirred for 3 daysat 25° to
give S-phenyl-7-chloro-1,3-dihydm-24-1 A-benzodiazepin-2-one
(1), m. 211-13°. Similurly prepd. were S5-chloro-2-(V-methyl-
tosyloxyacetamido)benzophenone; 7-chloro-1-1nethyi-5-phenyl.
1,3-dihydro-2H-1 4-benzodiazepin--one, m. 127.5-30°, and the
3H-isomer, m. 125.5-28%; S-nitzo-2-( tosyloxyacetamido)henzo-
pheaone, m. 156-7%; aad 5-phenyl-7T-nitro-1,3-dihydro-2J{-1 ,4-
benzodiazepine, m. 223-4°. Judith A. Dnuville

216904 Benzodiszepisges syutiesis. Yamamoto, Hisao;
Irada, Shigeho; Yamaioto, Michinizo; -1, Takahiro;
Okamnto, Tadashi; Hirohashi, Tovhiyuk  sori, Kazuo:

mi, Kikuo; Maruyama, (sam:: Ke  sashi, Tsuyosii
:omo Chemical Co., Ltd.) GCe: “iflen. 1,816,046 (Cl. C
.£.3Sep 1970, Japan. Appl. 23 D10 57.09 Apr 1958; 15 po.
ur=l. were (R-R¥ given): M~ 35, ., H, H, CI; H, H, s1;
H, i, MeO; H, CI, Cl; [, ¥, Ci'y: Me, H, NO;. I wera
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A4.54.

A4.55.

A4.56.

87947t Benzodiazepinoues acd benzodiazepinecarboxylates.
Hellerbach, Joseph; Szeate, Andre; Walser, Armin (Hofimaan-
La Roche, F., und Co., A-G.) Ger. 032n. 2,001,276 (CI. C
07d), 20 Aug 1970, Swiss Appl. 17 Jaa 1959-22 Apr 1969; 3% pp-
The title compds. (I} (R* = H, CO:Me, CO:Et) were prepd. by
treatment of the corresponding 1L (R} = CO:Me, CO.Ex) with
HOAc. Il were prepd.: a) by reaction of ILE wita CiCOCH-
(CO:RY)NHCO:CHL,Ph, cyclization with a base aud removal of
the 3-N-protecting group with HBr or b) by reaction of Il with
CICOCH.CO,R*, nritration, redn., and cyclization. Thus,
PhCH-0,CNHCH(COCI)CO:Me was treated with ILI (R = Me,
R! = Ph, R* = Cl) to give 2’-henzoyl-2-(benzyloxycarbonyl-
amino)-2-carbomethoxy-4’-chloro-N-methylacetanilide (IV). 1v
was treated with E6N 18 hr at room temp. to give 1£ (R = Me,

0O

R

3 ) E o _NHR
BS Wl @ LA @

N ) :4 ): o

)
R' = Ph, R? = CI, R® = COMe, R® = CO.CH;Ph) which on
treatment with 307, HBr in HOAc xave IL (R = Mc, R! = Ph,
R? = CI, R? = CO:Me, R* = H) (I12). Haia C,H,was refluxed
3 hr with HOAc to give [ (R = Me, R' = Ph,R* = C}, R} =
COsMe). Reflux of Ila in 50% HOAc 20 br gave I (R = Me,
Rt 2 Ph, R* = Cl, R* = H). Awong 10 compds. prepd. were
the I (R? = H)(R, R!, and R*given): MMe,Ph,Cl: H, Ph, NO:;
CH-CH,NER,, o-FC,H,, Cl. KSPG

S614lw 7-Chloro-1,3-dihydro-1-methyl-S-phenyl-2H-2,4 - ben-
zodiazepin-2-one. Shindo, Minoru; Moro, Kanji: Shino-
zaki, Teizo (Chugai Pharmaceutical Co., Ltd.) Ger. Offen.
1,957,420 (C. C 07c2), 18 Jun 1970, Japan. Appl. 15 Nov 1968~
24 Apr 1969; 11 pp. The title compd. (1) was prepd. and could
be used as a drug against neuropsychosis. II, prepd. from 5,2-
CI(MeNH)CH,CO:H and phthalimidoacetyl chloride, reacted

Me o Q
o LOCTIre”
N .
- m
with H;NNH, in EtOH to give 89.7%, 4,2-CI(HO,C)C:H -
NMeCOCH,NH; (III). I was prepd. in 705 yield from 111 by
reaction with Pt’l; and subsequently with CH, and AlCL,. 0OI

bad som= antipyretic, analgetic, antiphlogistic and antiviral
activities. KBPG

121597¢ Bentodiazepines, Moriyama, fiiroaki; Yama-
moto, Hisao; Nagata, Hideo; Inabe, Shigcito (Sumitomo
Chemical Co., Ltd.) Japao. 70 06,027 (Cl. is E 552), 28
Feb 1970, Apnl. 28 May 1068; 3 pp. I, 2 ~ranquilizer, hyp-
notic, and musclerelaxant, is prepd. Thus, 4.2 2 B(CH,CO,Et
io 1) vols pytidine is gradually add=d o }.. g =-{2-aminophenyl)-
a-phanyleetbyizaeimioe in 10 vols py-idize unider N and the

8L
> 0
) 4 N
Ph

it r=Tused and evapd, to give [ (i¢F ~ U = H), m, 178-9°
(£:0i). Simularly prepd. are [ w8, I, ~21 m.p. given):
Me, i1, 15(=22; Me, CI, 130-2%; ¥, XU, 278 3°.

Hizoshi Kataoka

e . 5 s - —r—— -




A4.58.

A4.59.
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1Z6775m  1,2.Dixycro-3H.1,2-benzodiazepia-2-0is and 3Iii-
1.4-benzodiazesin-3-0ones. Mezuro, Kanji; Masud:, Tore;
Xuwada, Yeuetaka; Tawada, Hireyubi (Takeda Ciiemmiczl In-
dustries, Ltd.) Ger. OZen. 1,944,402 (Cl. C072). 12 Mar 1370,
Japaa. Appl. 03 Scp 1358; 14 pp. Thre titie compds. were
prepd.  Thus, §5,2-CH(HN)CH:CPa:NCH,CH-OH, H.NCH:-
CH(OEt):;, 2-methylimidazo’a-KCl, and EtOH werz refluxed
4 br to give Ia, m. 1034°. Sixilarly prepd. were Ib, m. 161-

NHR )
G R-H R~

NCHCH{OE:), (\R=H.R*=NO)

(e, R=Me,R'=CD)

4

)
4°, and Ic, m. 62-3.3°. Ring closure of Ia by treatment with
ethanolic HCI 10 mia at 50° yiclded ILHCI (R = H, R! = CI)

R JH R
R
- < -
Ry N Rv N
JPh

Fh

(Ia), m. 125° (decompn.) Similacly prepd. were IILHCI (R,
Rt and m.p. givea): H, NO,, 178° (decormpn.); Me, CI, 108~
10® (decompn.). Osxidn. of Ila with CrOrpyridine gave I
(R = H, R* = Cl), . 212-13°. Similarly prepd. were IIL
(R = H, R! = NO;), m. 223-4°, and INT (R = Me, R = (1),
m. 130-2°. II are tranquilizers, anticonvulsants and muscle
relaxants. ’ B KCPG

43752a Benrodiazepine derivatives. Kawai, Masamichi (Ta-
keda Chemical Indusiries, Ltd.) Japan. 69 26,302 (CI. 16 E
552), 05 Nov 1969, Appl. 18 Apr 1956; 5 pp. The prepa.of I,
useful as analgesics, sedatives, antispasmodics, a=d muscle
relaxaots, is described. Thus, 2 mixt. of 2.3 g 5-chloro-2-amino-
benzophenone, 2.9 ¢ Me ester of L-isoleucine-HCl, aad 1 g ZaCl.
is heated at 150°, heated 2 hr with 2 g ZnCl,, 2ud the mixt.
heated 2 hr at 150° with 2 g ZaCl: to give I (R! = C}, R®* = H,

. o]

K

5

-S—P-' ..
R N

Ph
R3? = sec-Bu), m. 205-7° (EtOH). Similarly prepd. 2re the
following I (R!, R, R?, and m.p. given): CI, H, PCH:, 160-1";
Cl, H, iso-Bu, 213-16°%; CI, H, £, 213-14"; Ci, Me, H, 127-9°;
H,H, H,177-8°; NO,, H, H, 220~1°*; H, H, PaCH:, 192.5-3°;
H, H, iso-Bu, 196-7°. Hiroshi Kataoka

2779% 2-Oxo-35-phenyl-1,3-dihydro-1,4-beczodiazepines.
Moriyama, Hiroaki; Yarnamoto, Hisao; Nagata, Hideo; Inaba,
Shigeho (Sumitomo Cheaical Co., Ltd.) Japaa. 69 17,133 (::l.
16 E 552), 29 Jul 1959, Appl. 23 May 1956; 6 pp. Mlanuf.of],
useful as 2 tragquilizer, bypnotic, and muscle-relaxanc, from 1L
is described. In an example, a soln. of 14.1 g PhBr ia 30 !
Et-0 is dropped into 30 rcl ethereal soln. of 2.2 g Mg, 130 ml
ethereal sola. of 9.2 g c-amincbenzonitrile dropped in during 1
hr, and the mixt. refluxed 4 hr to give 909, IL (R* = R? = H),
bs 175-5.5°. Similarly prepd. are the followinz II (R! and R?

R 0
N ) MR
) ,C( (e}
B N b2 ScNen
Pa

given; al being yelgw oil): Me, H; Me, Ci: 3. 270, I (R?
= R} = H) (3.3 )and 5.4 g glycine Bt esi=r Liynnhloride are
refiuxed ia 45 mi pyridiae under anhyd. coniztioa 2o 7ive 3.2 g I
(R! = R? = £}, m, 181-3% (CiH,-petr ether). Sizilarly prepd.
are the followiaz I (RY, B3, and m ). given): (-, %, 180-2%;
Me, Ct, 130-2"; H, NO;, 221-8°, fizashi Kataoka

87343z 2.1 5-Benzodiazepin-2-ones. Lair,  Lajos;
Rohrichiz, Julizwaa; Low, Miklos (Richter, ¢ a, YVegyeszeti
Gyar R.T.) liuag. 185,373 §Cl. C072), 22 0w 150~, Appl. 28
Dec 1933; 6 pp. A soln. of 0.0 mol=~ i- -

hydro-5-pheny!.7-chloro-2H-benzodiazepi:
is treated with B¢ in CHCI, at room temp.
to yi«ld 8155 l-methyl-1,3-diiydro-H-ol ! g
dinesnin-2 ome, m. 120-31° (707, W40 0 llDihydro-5-
shpiteas it Yhensadiageptn o e L 0T IO was
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124519 Tranquilizer beazodiazepine derivatives
mate, [mao; leaba, Shicelin; Okaitote, Tadask:; Iitrolasht,
Toshiyuki; Ishizumi, Kikuwo; Yamanunae, Mic iry; Mase-
yama, Isamu; Mori, Kazuo; Kobayashi, Truyuitt {Surutomo
Chicnical Co., Ltd.) S. African 63 03,011 28 Jan 1959, Japan.
Appl. 22 Sep 1967; 10G pp.  Benzodiazepine derivs. were prepd.
by the reaction of a 2-aminomethyhadole derivative or 1°s salt
with an oxidizing ageut. Chromic acid is a preferrerd oxiduzing
agent. When HOAc is used as a solvent, 2-3 times the ste.chio-
metric aint. of chromnic acid is preferable. Thus, to a sola. of
069 g. l-cyclopropylmethyl-2-aminomethyl-3-pheny!-5-chlore-
indole (1) in 10 ml. HOAc was added 1 ml. aq. soln. of 1.0 g.
Cr0O,; under cooling, and the mixt. stirred 15 hrs. at room temp.
and worked up to yield 1-cyclopropylmethyl-S-phenyl-v-chloro-
1,3-dihydro-21{-1 4-benzodiazepin-2-one (II), m. 143-5°. The
2-aminomethylindole derivs. used as starting materials are also
uovel compds. 7o a sola. of 22.5 g phenylpyruvic acid in 500

7
O\O\’\j_’{h" i, m ’/q__\s 1)
ui,—<]

2.3

mml. EtOH was added 20 g. p-CICH,NHNH:, and the mixt.
heated 30 min. and evapd. to give oily p-chlorophenylthydrazone
of phenylpyruvic acid. Anhyd. HCI was passed into a soln. of
27.1 g- Et phenylpyruvatc p-chlorophenythydruzone in 30 ml.
EtOH 2 hrs. and the mixt. worked up to give 198 . Et 3-phenyl-
5_chloroindole-2-carboxylate, m. 172-2.5°. SOCI; (1.6 g.) was
added to a suspension of 1.5 g. 1-cyclopropyhncthyl-3-plicayl-5-

Yara-

chloroindole-2-carboxylic acid in 30 cc. CiH,, and the mixt. re-

fluxed 8 hirs. and evapd. in vacuo to leave 1.6 5. oily residuc,
which was then dissolved in 30 cc. anhyd. Et:O, and gasevus
NHj introduced 20 min. to ppt. 1-cyclopropyimethyl-3-phenyl-
S-chloroindole-2-carboxamide, m. 187-8°. To a suspension of
1.6 g. LiAll, in 300 ml. Et:O was added 3.0 g. I-methyl-3-
phenyl-5-chloroindole-2carboxamide, and the mixt. refluxed 4
hrs. and worked up to give 2.9 g. l-methyl-2-aminomethyl-3-
phenyl-5-chloroindole-HCI hydrochloride, m. 256.5° (decompn.);
free base m. 63-7°. Several alternate methods and prepas. are
given. The benzodiazepines prepd. are tranquilizers, muscle
relaxants, anticonvulsants, aud hypnotics. Other conmipds.
prepd. were Et a-henzyl-a-(p-chlorophicnyluzo)acetoacetate (m.
G1-2.5%), Et phenylpymuvate p-chlorophenylhydrazone (m. 87—
93°), Et 5-chloro-3-phenylindole-2-carboxylate (m. 173-80°),
Et l-cyclopropylmethyl-3-phenyl-3-chloroindole-2-carboxylate
(m. 113-16°), Et 3-phenyl-5-chloroindnle-2-carboxylate (m.
172-2.5°%), 3-plienyl-5-chloroindole-2-carboxylic acid (m. 231°),
p-chlorophenylhydrazone of Et phenylpyruvate, Et 1-methyl-3-
phenyl-5-chloroindole-2-carboxylate (m. 83-9®), 5-chloro-3-
phenylindole-2-carboxylic acid (m. 231°), 1-methyl-3-phenyl-5-
chloroindole-2-carboxylic acid (sn. 21i-13°), 1-cyclopropylmethyl-
3-phenyl-5-chloroindole-2-carboxylic acid (m. 197-8°), 3-phenyl-
S-chloroindole-2-carboxamide (m. 217-19°), I-methyl-3-phenyl-
S-chloroindole-2-carboxamide (m. 191-2°), 3-phenyl-5-chloro-
indole-2-carbonyl chioride, 1-cyclopropylmethyl-3-phenyl-5-chlo-
roindole-2-carboxamide (mm. 187-7.5°), S-chloro-l1-cyclopropyl-
methyl-3-phenylindnic-2-carboxamide (m. 187-9°). 2-amiuo-
methyl-3-plrenyl-5-chinroindole-HCl {m. 231-3> (decomipn.)],
1-methyl-2-aminontethyl-3-phenyl-5-chiloroindole  sulfate .
243-5° (decompn.)}, 1-cyclopropylmethyl-2-aminomethyl-3-
phenyl-5-chloroindaie-HCI (in. 218-19.5%), 5-chiorn-3.;:kenylin-
dole-2-carboritrlc (i, 200-2.5°), Z-aminomethyl-3-phenyl-5-
chloroindole-$C! [n:. 231-2° (derompn.j)], 1.zethy!-l.amino-
methyl-3-phenyl-5-ct:inrnindole-HCl  {m. 23
1-methyl-d-pheuyl-i-chinraindole-2-carbonitns
Sephier: " T-chinga-1.3-ydro-21-1 ,4-benzot
212-15 {100 233=502), and Jemeth

1,3-dihydrn-27-1 - rrzodiazepin-2-0one in. 1747
£ Treiver
TR biesadi eaines. Fryer, Roelas: L vhy, Len
H. (it st paene, Fo,ound Coo 00 ‘rican 63

00,790 09 Ay v, US Appl. U6 Feb (om0, 70 o0 A miv
contg. 3. LRV w20 RYua H,RY = B, 00 > 200 TLEHLSO,,

and Bx = P 45 ;i aahyd. HCONMay, and 20 2. NaHin
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minercl ol is stirred at rovm temp. 20 give ILHC! (R = Ne,
R® = H, R3 = H: R* = Ph), ra. 240-50°. A mixt. coatz. iig-
I (R* =24, R* = H, R* = H: R*' = H R* = Ph)‘a:'.d
11.7 g. p-21cCJ{SO:Cl is refluxed in pyridine 1.5 krs. to give 1
(R' = Me, P? = H, R? = H;, R* = p-MeCiH.S0:, RY = Ph),
m. 127-3C°. Similarly are prepd. the following compds. ‘(.R.‘.
R?, R?, R, R, and m.p. given): I, Me, H, 0O, Ph, —, 127-30°;
I, H, H, O, p-MCH.SO:, Ph, 246-52%; I, Me, H, O, p-MeGC,-
H.SO:, Ph, 260-2°; III, H, H. O, Ph, —, 202-19°; I, H,  H,
0, Ph, —, 215-21°%; I H, H, O, MeSO,, Ph, 203-6°%; II, h, H,
O_ 2fivoropheryl, 196-202%; 1, H, H, O, P-MeCit1,SO;, 2-Ruoro-
pheayl, 242-3°; IL.LHCI, Me, H, H., Ph, —, 256-7°; I, Me, I'E.
H., CHC, Ph, 121-2%; and I, Me, H, H:, Ac, Ph, 106-8°.
The compds. are useful pharmaceuticals, e-g. sgdauvcs_ and
anticonvulsants. Maurice Zweigle

A4.63. 68444y 1,4-Benzodiszepines. Bahr, Fritz; Rochnert, Hel-
mut; Carstens, Ernst  Ger. (East) 61,268 (Cl. C 07d), 20 Apr
19G8, Appl. 23 Feb 1967; 4 pp. Title compds. of the general
formula I were prepd. by treating compds. of the general formula
II with NH; in an inert org- solvent. Thus, 5g. II (R* = Cl,
R* = R* = H), m. 135-7°%, was refluxed 2 hrs. in 50 ml. diox-
anc and 50 ml. concd. aq. MH;, the mixt. evapd. in vacuo, the

w P
N mma«p,s—@\
> KX v
R =N R De
™

residue heated with 50 ml. Me.CO 30 min., the hot soln. filtered
to remnve anunonium benzene sullonate, and the filtrate evapd.
in vacuo to 25 nl. to give 73% I (R! = Ci, R* = H), m. 215°
(BuOH). Similarly prepd. were the following I (R?, R?, m.p.,
and % yield given): H, H, 181°, ~100; Me, H, 206-3°
{Mc.CO), Bl; Ci, Mc, 125-7° (iso-PrOH), 62; and NO:, H,
2726* (EtOH or iso-PrOIl), 535. As precursors the following II
were used (R', R:, R, m.p., and 7 yield given): Cl, H, Me,
150-2° (AcOH), 65; H, H, Me, 115-17° (ale.), GE; Mc, H, Me,
123-5° (alc.}, 83; CI, Me, Mec, 110-14°, 93; and NO:, H, Me,
178-8S1°, 89, The products are sedatives and tranquilizers.
A. Roders

Ad.63. 5$7919f 1-Methyl-S-phenyl-7-chloro-1,3 -dihydro-2H-1,4-
benzodiazepin-2-one. Yamamoto, Hisao; Inaba, Siigchn;
Hirohashi, Toshiyuki; Ishizumi, Kikuo; Maruyama, Isamu;
Mori, Kazuo (Sumitomo Chemical Co,, Ltd.) S. African
68 00,805 17 Apr 1963, Appl. 07 Fcb 1968; 5 pp. The title
compd. (I), 2 trauquilizer, was prepd. by treating 1-methyl-2-
aminotnethyl-3-phenyl-5-chloroindole (II) with an oxidizing
agent. Il was prepd. by methylation, amidation, and redn. of 2-
ethoxycarbonyl-3-~henyl-5-chloroindole, prepd. by treating a
diazonium salt ot p-chluroaniline with Et a-benzylacetoacetate.
Thus, 3 g. Cr0; and 3 ml. H:O was added dropwise to a susp=n-
sion of 3.38 . 1L in 30 ml. HOAcat 20-30°. Thesoln. was stiered
12 hirs., and cooled to 0—10> while 160 -nl. 10.5%, aq. NH; soia.
was added to give 2.210 g. I, 'a. 131-3° (iso-PrOH ). FDOPN

q>
J e
.
[0 2}
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$7916¢  1-Substituled l.alkyl-S-aryl-1,2.dihvdra 3K .4 5.
benzodiazephin-2.oans5. Socrenatino, Pasquaie 1. ukre-od

skabet Dumex (Oommen Lot )) S, Afcican 67 02 7510 1) v
1963, Daun. Ap;! Neow 2066, 8 pp. N2 AL,
Raloacetamidn eyt imides are (oo wth
Ot to give [. T EA DN ol 58 T J S0 HUW S
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verterd to Mo
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N Seichlorougetyl V.
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Ad.66. 37850y S-Arvl-3H-1,4-benzodiazepin-2(1H}-ones. Reeder,
° Earl; Sternbach, Leo II. (foffmana-La Rockelnc) U.S.3.:02.-

171 (Cl. 250-239.2), 17 Sep 1958, Swiss Appl.02 Dec_lSGO; 18 pg._
Continustion-in-part of U.S. 3,051,701 and division of U.S.
3,136,515 (CA 57: 166d4lc and CA 612 9515f). I (X = amino) are
treated with amino acids to give benzodiazepinones (I1), which
are also prepd. l',(Y cyclization of I (X = NHCOCH,Y){Y=
amino group). Thus, 6.5 g. 2-methylamino-5-chlorobenzo-

R R¢ [+
- - R :
o R @
Ar 2
Ar

phenons is heated with 10 g. Et glycinate-HCI in pyridine to
give 7-2hloro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2(1H)-
one, m. 125-6°. Similarly prepd. are the following IL (R, R,
Ar, R' R? RS and m.p. given): H, H, Ph, H, Me, H, 255-6°;
H, H, o-CICH, , Me, ?I. H, 2234°; H, iso-Pr, Ph, C}, H, H,
226-7*; H, iso-Bu, Ph, CI, H, H, 213-14°; H, I, Ph, F, H, H,
197-8" H,MeOCH;, Ph,Cl, H, H, 166-7%; and H, H,m-tolyl, Cl, H,
H,198-9%. 2-Bromoacetamido-3-methylbenzophenone(18.2g.)
is trested with liq. NII; and the product heatsd in pyridina to
give 9-methyl-5-phenyl-3H-1,4-benzodiazepin-2(1H)-one, m.
184-5°. Sim:larly prepd. are the following II (R, R, Ar, I,
3, R, and m.p. given): H, H, o.FC,H,, H, H, H; 150-1°; H,
H,p-FC.H., Cl, H, H, 223-3°.H, H, o-CIC,i1. , H, H, H, 212-
13% H, H, o'CIC.H Cl, }, H, 199-201°; H, H, Ph, Br, H, H,
219-205%: "M, H, Ph, Me, J1, H, 209-10°%; H, i, Ph, F, H, H,
. lQT-S";H’,H.}f-CIC.H. ,CI H,H,247-8°; Me,H,Ph,Cl, II, H,
123-6°; and H, H, o-FCH., Br, H, I, 156-7°. Also prepd.,
according to known methads are thefollowing I (Ar, X, R, R*,
R?, and m.p. given): Ph, NH,, Cl, H, H, 56.5-55°; o-CIC,H,,
BrCH.CONH, H, H, Cl, 136*; Ph, EtNH, H, H, CI, 56-7°;
o-tolyl, BrCH,CONH, H, H, €1, 137-8%; o-CIC,H. , p-MeC,-
HSONH, H, H, Cl, 136-8; 0-CIC.H., p-MeCHSO:NMe,
H, H, Cl, 153-5%; o-CICH, , p-MeC,H[SO:NMe, H, H, Cl,
153-5% o-CIC,H., MeNH, H, H, ClI, §85-90°%; o-FC.H¢, p-
MeCJISQNH, H, 1, Cl, 119-20°%; o-FC,li,4, p-MeC,H.SO,-
NMe, H, H, CI, 151-2°%; o0-FC,H., MeNH, H, H, ClI, 119-20°;
Ph, NH, , {1, H, Ci,93-4°; Ph, NH,, Me, H,Cl, —; Ph, NH; , .
Me, H, H, 51-2°; Ph, BrCH,CONH, Me, H, H, 117-18°; OH,
N:CHNMe, , H, Me, H, 196-8°; Ph, NH; , H_3Me, H, 68-70%;
oFCH, ,NH, , H, H,Me, 68.5-5% 0.CICsH, , NH, , H,H, Me,
108-7°; o-FC.H, , p-MeC H.SO,NH, H, H, H, 129.5-30%; o-
FC.H,, BrCH,CONH, H, H, H, 117-18.5°; g-FC.H. , NH, ,
H H,Cl,108-9*; p-FC,H, ‘.‘v-MeC.H.SO;N H,H, H, Br, 114-15°,
o0-FCB,, p-MeCHSO:NMe, H, H, Br, 15+5°; o0-FCH,,
MeNH, H, o, Br, 112-13%; 0-0,NCH. , CI, H, H, H, 76-9°;
o-CICH, | NH; , B, H, H, 58-60°: 0-CIC.H, , BrCH-CONH,
H,H,H,119-21*; o-CICH, , H,NCH,CONH, H, H, H, 1621°;
o-FCH,, p-Mel HSONH, H, H, Cl, 132-3°; 'o-CICH, |
CICH,CONH, B, H, Cl, 157-9°; bn, B-Cl1,CONH, H, H, Br,
117.5-18.5°%; Ph, BrCH.CONH, H, H, Me, 116-17"; m-tniyl,
NH,, H, H, Cl, %0-1°; Ph, BrCH.CONH, H, H, ¥, 103-5°;
CIC.H, , BrCH,CONH, H, H, Cl, 127-8% p-CiCH,, H,’
vCH.CONH, H, H, Cl, 139-10°; Ph, CICIT,CONMe, H, H, Cl,
123—4°; Ph, ICH.CONMe, H, H, Cl, 95°; o-FC,H:, BrCH,-
CONH, H, H, Br, 130140°; 0.FC,H. , H;NCH.CONH, H, H,
Br, 110-11°; o-FC,H, , CICI.CONH, H, H, CI, 141-2°; 'Ph.
B:CH,CONH, H, H, H, 64+-5°; and Ph, BrCH.CONH, I, i,
Cl, 162-3°. Also prepd. wer= the {sllowing IT (R, R}, Ar, 12,
R?, P.e, and m.p. given): H, H, Ph, CI H, |}, 216-17°; Me, i,
P4, C1, H, 1, 125-67; Ma, i1, 2. 7CIT, I, H, M, 113-14°; jva-
Pr. 11, 0-CICH, , CI, 11, H, 143-30; allyd, 1, o-CIC,H, ", 1.
H, H,128-30%; Me,H Ph, F, il, H, 19%-10° Me, H, »-CIC;H, ,
Cl, H, H, 1546°; and NCCi:.3i2,if, Ph. CI.'H, H, 117-15",
Also prepd. were the followiz comnis, (m.p. given): T-ch! 0.
2.(N-methylacetamidn)-5-; eyl ff .1 4.benzodiazepin 4.
oxide, 186-7°%; 7-chloro-5 nr !-1,4-benzodiazepin-2(1 /)
one 4oxide, 2253-6%; nnd 7% vma-3 L dihydra-5-phenyl 357 .
beazndiszepin.2(1if)-an=, 102" poP:!

mzl
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3561q 2-Aminobeazoplenans imine derivatives. Fryer,
Rodney I.; Sternbach, Leo H. (Hofimann-La Roche, F., und
Co., A.-G.) Fr. 1,503,336 (Cl. C 07¢), 21 Nov 1857, US Appnl.
09 Dec 1963; 3 pp. itle products, usefu! as intamediates in
the prepa. of 1,4-benzodiazepines are prepd. as fellows: A mixt.
of 100 g. 2-amiro-5-chlarobenzophenone, 200 cc. MeOH, 220

" ce.aq. NHy, and 2 g- ZnCl: is heated in a pressure vessel uader 15

atm. N a* 150° for 15 hrs., and then evapd. in vacuto to give
2 amino-5 _hlorobeazophenonimine, m. 73—4°. A mixt. of 1G0
g. 2-amino-5-nitrobenzophenone, 200 cc. MeOH, 200 cc. aq.
NH, and 2 g. ZnCl, is heated in a pressure vessel uzader 15 atm.
N at 160° for 12 hrs.; after cooling, the ppt. is filtered and
treated with 650 cc. N KCl and 300 g. ice, and neuatralized with
NH, to give 2.amino-o-nitrobenzophenonimine, m. 152-4°
(petroleum ether). A mixt. of 97 =. 5-chloro-2-methylamino-
benzcphenone, 200 cc. ag. NH; 200 cc. MeOH, and 0.20 g-
ZnCl,; is heated 24 hrs. at 145° to give 2-methylamino-S-chloro-

. benzophenonimine (I), m. 95-7° (MeOH). A soln. of 5g-1

in 50 cc. henzene is cooled and treated with 50 cc. 0.5V NaOH,
then with a soln. of 4.6 g. BrCHyCOBr in 10 cc. benzene, stirred
15 min., then treated with 23 ce. N NaOH and stirred 2 hrs.
to give 7-chloro-2,3-dihydro-1-methyl-5-phenyl-2H-1,4-benzo-
diazepin-2-one, m. 128-30°%; in a similar way 2-methylamino-
S-nitrobenzophenonimine gives 2,3-dihydro-1-methyl-7-nitro-5~
phenyl-2H-1,5-benzodiazepin-2-one. Juan Castaner Gargallo

59260¢ 7-Chloro-1,3-diiydfo-1 - methyl -5-phenyl-2H-1,4-
benzodiazepin.2-one. Fryer, Rodzney I.; Siernbachk, Leo H.
(Hofimaan-La Roche Inc.) U.S. 3,376,290 (Cl. 260-239.3), 02
Apr 1958, Appl. 09 Dec 1965; 2 pp. A mixt. of 97 g. S-chloro-2-
methylaminobenzophenone (I), 200 mi. NH,, 2 g. ZaCl., and 200
rl. MeOH is introduced into an autoclave, the autoclave chargzed
with an overpressure of 15 atm. N, and the mixt. heated 24 hrs.
at 143° and worked up to give I imine, m.95-7°>. A soln.of 5
g. 1 imine in 30 ml. C;H, is cooled in ice 2nd treated with 50

¢
Gl .
Lo
N
Ph .
ml. 0.5V NaOH, a soln. of 4.6 g. BrCi{,COBr in 10 ml. CH,
added, the mixt. agitated 15 mic., 23 ml. N N1OH added, and

the mcixt. 2gitated 2 hes. acd worked up to give I aad the title
compd. (II), m. 128-30°. BDPN

"3

a

2

36192¢ 1,4-Benzodiazepines.  Roehnert, Helmut; Bahr,
Fritz; Carstens, Emst Ger. (East) 57,126 (Cl. C 07¢), 05 Aug
1967, Appl. 12 Sep 1986; 4 pp. I are prepd. by treating the
cpnupondxn.g’z-amlnobenzophmone with phthaloylgiycyl chlo-
ride ard cyclizing the 2-(phthaloylgl yc?'lamino)benzophenone (I1)
so formed. 'I_'hus, 100 g. 5,2-C{ NH.) CH,;Bz in 600 ml. CHCY
was heated vith 92.6 g. phthaloylzlyeyl chloride at 70® 6 hrs. to
give 93 II (R = H, R’ = Cl) (LI}, m1. 211-19°. IfI (3.4 z.)
in 200 ml. MeOH and 7.2 ml. 1S%; aq. NH;NH, was refluxed ‘or

R
N . .
) ® l/\i/'\""o‘:"m )
& =0 5 e Ve
yb . .. - s ¥

u ke .6 60° to form 7% I (R = H, » = Cl), m, 214-17",
T iotinwing I and Il were sizzifarly no-ad. (R, R?, 95 yield i,
m.p. I, Goyieldl,and m.p. I jivex): 172, 1,80, 124-6°,81, 173~
8% i, MO, 50, 224-6°, 83, 10.5-10%7; L, H, 825, 18(’)—-':"L 35,

Lort?, v 7

I2a0f  2.N-Subshtuted aniin.5<nzz-zoones. Eacl Dialer

f.ecn H. Stermbach (to iiuvimann-ia Rocke Inc.; U.5.
,34-,183 (CL. 280-358), S=ptr. 23, 1737, Swiss Appl. Dzc. 2,
“}; 23 pp. Coantinuation-ic-n:s of "i.S. 3,051,701 (C.t 27
1 -); Division of U.S. 5 A 61 9313 U5
33 (C1 66: 283804¢); . 3 (CA 632 193030,
La i alosure is the same bul 1ot e differeat. €200

»
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th 2y




-~y

YT SRy iNe o VN

A3.71.

2-(.V-Substituted

arinojhilobenzophenones. art Reeder

and Leo I1. Sternbach.,  U.S. 3.239,56% (Cl. 200--571)), Murch S,

1966; Swiss Appl. Dec. 2, 19N 11 pp.

The titic vorupds. (1)
(o]

o . n3
Y B e X
N > Yy gt M N
@na‘ g!lr\"; L2 I=->°
N =R‘ 1 (S &
® ‘2) R o B laas
an [q))
x o * o
N § N,
_§ » ‘§ Sp-CHC
=N =N A N0
-y R curs
awv R o
™
were prepd. by published mcthods by condensing substituted

benzoy! chlorides with anilines in
action of I with Grignard reagents.
for I1I, IV, V, and VI which are scdatives,

the preseace of ZnCl; or by re-
I were used as inteninediates
muscle relaxants, and

anticonvulsants. The I prepd. were tabula‘ed. Further prepd.
R nt R? R¢ M.p.

H H 5-Br 105-6*

1L H 5.C1 118-19*

H Ae 1,5.Ch 1534

H H 3.5-Cly 93—

H H H 98-9°*

H H 6-Ci 101-2.5

H Ac 3.-Ct 129-31"°

H H 3.Q1 5G. 5-9*

.H b 4.Cl1 815"

H H 5-C\ 88-9°

I3 19 5.Cl 50-5°

" 1t 5.CY 94-5*

H b3t 5-Cl 90-1*

10 i 5-D¢ 101-2°

Na p-McCHISCs 5-Ci 258-9°

n 2-McCeH50: 5-Ct 120-1°

Me P-McCel1SO: 5.C1 151-2°

H Me 5-Ct 95-6°

H Cif;:CHCII, 5-Ct 76~7°

FhCH; p-MeCALSOs 5-C 116-15°

H PLCH 5-C1 86-7*

Me 3#rCH:C(O) 5.C1 95-6*

CH:CHCHs; BCI.C(O) 5.Cl 85-6°

PeCHs ErCH:C(O) 5.Cl 159-60°

b1 Ic 5-Cl 56-7°

o BeCH:C(O0) 5.Ct 137-5°

H P McCalliSOs 5 C1 136-7°

Me 2-\eeCol1:50s 5-Ci 1£2~53® and 145°

Me M 5-Ci 88-40° and 758-80°

i 2-McCiHSOr 5.1 119-20*

Me 2. McCedi50:  5-Cl 3 151-2°

Me i 5.C1 : 119-20°

" H 35Ch M 9s-1"

11 " Ne H 51-2°

1 13eCH:T(O0) Me H 117-18*

I I 5-Me F 68 5-9.5°

H H 5-Me 2-Ct 106-7*

I H " 2.F 126-5¢

H p-McCcHSO: B 2.F 129, 5-30°

i M 5.C1 4F 108-9°

H p-McCiSQ;  5-C1 4.F 126-8°

T - MU S0 5 Tir 2-¥ V1a-15®

Me 2-McCillS0s  5-Dr 2.7 153-5°

Me H 5-ir 2.F 112-13°

H H H 2.C1 58-C0°

" BrCH:C(O0) i1 2.C 119-20°

H H:NCHCO) W 2.4 162-3°

H A-MeCilh301 53 2F 1.42-3°

H H 5.C1 Me Qu-1°

Me CIC11:C(0) 5CI £4 123~4°

Me 1CH:C(0) 5-Cl 1i 95°

were 11 (R, m.p. given):
7-Ci, soiid. 2,5-RINHR)CH, LI,

form, KX,
Me, 113
15142,

Hlenglure

<eQaeCC<CNSTZIRANR

s=

3
+

5-Ci, 113.5

At~

- 3-Cl, 131.5-2.5°;
11,00p (111) (a or 8
N4-5°; 8, H, Be,
i”s a, H, Cl, Cl,
o .0 Gn the 2nd table.

O

-
.

@', R, m.p. given): o, 1
15°; a, CICH,CO, i'r,
ther compds. prept. -

I,
Y,

R R o
Br Me
Br Ae
Cl (&)
Ct Cl
Nr Me
Cl [
7.9.Cls H M
3 4.CH
7.Ci 1
7. i aead I}
7.C1 H '
9 Me i
7-Me 2CH
H 2.C1
7.1 4. Me
7.Ct 1
Tr Mo
i Ct
vlowas 2 lorasRfoees T e e,

Guaanthe,

AMop.
255-6°
203-10*

%,4-5°
1 -2?

Th. 'x‘l:‘_ill
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78324z Svbsiwted o-aminoarylketimines wad bexzoliaze-
pines. Etablissemerts Ciin-Byla. Fr. M4205 (Cl. A 61%, C
07_c,d), July 1}, 1955, Appl. Sept. 14, 1953; 18 pp. 5,2-R-
(NHRINCSH,CR: INCHR'CO:R* (I) and II are prepd. Ttey

L§_
R &N @
P_l

have sedative effects on the central pervous system. Thus, a
soln. of PhMgBr from 109 g. Mg and §:8 g. PhBr in 3600 ml.
Et;Q was treated with 228.7 g. 5,2-CI{H.N)CH,CXN in 1800 =i.
Ex,0 and the mixt. refluxed 15 hrs. which was then poured into a
sola. of 500 g. NH,Cl in 2000 m!. H,0 and 3 k3. ice to give 309 g.
5,2-RI(NHR?)CH,CR: NH (III, R' = CI, R* = Ph, R* = H)
(IV), m. 74°. Similarly prepd..were the following III (R?, R2,

R andm.p.given): Cl, Ph, Me; 97°; H, Ph, H, 48°; Cl, cycio--

hexvl, H, 65° (and 95°); Cl, Bu, H, 27-8° (decompa.). A
mixt. of 27.6 g. 1V and 20.7 g. H,NCH,CO.Et.HCl (V) in 150
ral. MeOH was stirred for 2.5 hrs. to give 32.4 g. - I(R* = ClI,
R: ='Ph, R? = R* = H, R* = Et) (VI), m. 130-5° (mixt. of
2 stereoisomers) (recrystn. from Me;CO gives chelated farm, m.
148-50° and non-chelated m. 142-6°). The following I were
similaly prepd. (R* = Et, RY, R?, R?, R¢, aod m.p.given): Cl,
Ph, Me, H, 70-5°; Cl, Ph, H, CO;Et, 106°; Cl, Ph, Me, CO:Et,
83%; H, Ph, H, H, 105°; H, Ph, H,CO,Et, 100°; Me, Pb, H,
H, 131°; Cl, Bu, H, H, 96~7°. Proceeding from IV and V as
above the intermediate VI was not isolated; but HOAc (150 ml.)
was added, the mixt. reduxed for 30 min. to give 25.7 g. II
(Rt = C}, R = Ph, R* = R* = H), m. 215-16°, which was also
prepd. from 0.402 g. [2-phenyl(2-amino-5-chlorophenyl)-1~
a2zavinyljmalosic acid di-K salt in 4 ml. H,0 adjasted to pif 4
with KOAc and heated for 15 min. The followiag Il were sim-
ilariv prepd. (R} = Cl, R* = Ph, R, R, and m.p. given): Me,
H, 132°; H, Me, 224°; H, iso-Bu, 213°; H, (CH:)SMe, 184°;
H, CO:Et, 244°; H, CO,Me (VI), 226°; Me, CO:Et, 180°;
H, CONH,, 255-6°; H, CONHMe, 204°; H, CONMe,, 207°;
H, CONH(CH:):NEt;, 220°; and I (R* ="H, R}, R? R,
and m.p. given): H, Ph, COEt, 226°; Me, Ph, H, 28°;
Me, Ph, CO,Et, 260°; NO,, Ph, CO:Et, 271°; NH;, Ph,
CO:Et, 305°(decompn.); Cl, cyclohexyl, H, 210%; Cl, cyclo-
hexyl, CO:E®, 208°. K (59 g.) was dissolved in 1350 ml. warm
96° (sic) EtOH and treated at 70° with 82g. Vil togive I (R* = Cl,
R? = Ph, R* = H, R* = COK, R* = K), Similarly prepd.
were the followiag 1 (R? = Ph, R* = CO;K, R* = K, R*and R*
given): Cl, Me; H, H; Me, H; NOs, H; NH;, H; and I(R} =
Cl, R? = Ph, R} = H, R* = CO,NH,, R* = K). Asoln.of1g.
I(R! = Cl, R? = Ph, R* = H,R* = CO,K,Rf = X}(VIII)in 15
ml. H,0 with 0.55 g. CaCl,.2H,0 in § ml. H;O pptd. 0.75 g. the
corresponding Ca-sa't of VIII (2." g.) and 0.68 g. KH.FO,; in
18 ml. HiO gave 1.8 g. X (Rt = (;, R* = Ph, R = H, R¢ =
CO;K) which decarboxylated readily on treating an aq. soln.
Similarly prepd. were the following II (R? = Ph, R? = H, Rt =
CO;K, R! given): H, Me, snd NO:. G. Smalley

690343 1,4-Benrodiazepine derivatives. F. Hofimana.La
Roche & Co. (by Earl Reeder, Leo H. Stermbach, Oscar Keller,
Norber: Steizer, and Arthur Stempe!). Swiss 314,652 (Cl. C
072). Dec. 30, 1985, U.S. Appl. Dec. 10, 1939, Aprit 26, and
June 27, 1940; 16 pp. Ci. Ger. 1,145,625 (C.1 59: 10036d);
Bel-,. 615,194 (CA 59: 12827¢c); Ger. 1,138,709 (CA4 59: 123232);
Cer. 1,143,525 (CA 60: 12033h); Czr. 1212105 (C4 64:
17492%). fa a’do. to a description of ke utlz compds. men-
tivaed in the ~aclier p2teats (foc. ¢it.} the prenn. i me few ones
aad of iz <1as7iny mmaterials by convenlionz! rneinods are given.
2.Chlaroaces 1~ido-3-chlorobenzophenone, m. (17-18° (CH~
petrolenm rtit-¢) is prepd. from 2-amino-J-chizrobenzophenone
(1) aat J12:0.20CI 2-(a-bromopropin-~am S-chlorobenzo-
phenone, m. 114-15%, from [ and M: 2r; 2.amino-
acctamidn->~nitrobenzoshenone (II), =. 183~ (CHCL-E::Q)
(d:eomnn.t, -om 2-bromcacetamido-p-riitzn -~ -3phenone (349
and iy in MieNH. 1l heated 5 min. at 1,/ " gives 7-nitro-
5ohenyl-}i 1, i-benzodiazepin-20d Fons (1T, 2-Amino-5-
nitzobenzanheanne and BeCH:.CO3~ (1¥) v U, m. 155-6°.
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2-Amino—i-nitrobenzophenone aad IV gives 2-bromoacetamido—-
nitcobznzuphenone, m. 120-1°, whick with NHy-MeOH gives
8aiteo-3-pheayl-3f-1,L-benzodiazepin2(1H}ure, m. 252°
{decompn.) (EtOH). I and p-MaTH,SO-CI gives the Na salt
(¥} of 2-(p-toluenesutionamico)-5-chlorobenzophenone, m. 293—
9° (HCO\’\IQ—CHClx). which, reftuxed 1.3 hrs. in MeCXN with
allyl bromide, gives Z-all)Ianmo-o-chlombcn'oph-:none (V1).
m. 76-7°; VI trzated with IV gives 9-(c-bremo-t‘-—ally'acct-
amido)—.‘)chloroben:ophmone. m. C1-2% (CiH,,); treated with
NHxr-MeOH it gives l-allvl-:-chloroq-phe-xylaﬂol, benzo-
diazepin-2(1H)-one, m. 105€* (CeHu). 2-Methylamino-5-
chlorobenzophenone and IV gives 2-(a-bromo-iV-methylacet-
amido)-5-chlorobenzophenone, m. 95-6° (Et:O~petroleum ether)
which with NH;-MeOH gives 7-chloro-l-methyl-S-phenyl-3H-
1,1-benzodiazepin-2{1 H}-one, m. 125-6' (Et.0). V(612g.),30
ml. PhCH.C1L, 0.5 g. Nal and 250 m!. MeCN refluted 35 hrs.
gives 2-(N-benzyl-p-toluensultonam-do)&hlombmwphennne,
m. 116-18°, which treated at 133° with 709, T H.S0, gives 2-
benzy! I.m.nwchlombenzoghenone, m. $6-7°; this treated with
IV gives 2—(a-bromo-N-beuylacetmido)—&-d\!ombenzophmone,
m. 159-60°. 2-Aminoacetarmido~2’,5-bis{tsilluoromethyl)-
benzophesone is heated 0.5 hr. at 210° to give 2’,5-bis(trifuoro-
metiyl)-5-phenyl-3H-1,4-benzodiazepin-2(L{}-one, m. 226-7°
(CiH~CiHi). 2-Amino-6-chiorobenzophenone and IV gives
2-bromoacetamido-6-chlorobenzophenone,” m. 97-8° (EtOAc-
CHy,). 2-Bromoacetamido-3-chlorobenzophenone m. 129-30°.
Condenszation of aceto-m-anisidine with BzCl in .CS: in the
presence of AICI; gives 2-acetamido-i-methoxybenzophenone,

m. 1158-19.5° (dil. EtOH), which, refluxed 3 .hrs. with ale. HCL -

and then condensed wita IV, gives -bmmoaceum:do—;-menhovy
benzophenone, m. 103-7.5° (C,HCyHyi). Bromination of -
acetamido-i-methoxybzzzophenone gives 2-aceta:mdo-o-bmmo-
+-methoxybenzophenone, m. 144-6° (dil. EtOH), which whan
hydeolyzed with boiling ale. HCl gives 2-amino-5-bromo-3-
methoxybenzophenone, 3. 150-1.3° (CHCiH:d); it is con-
densed with IV to give 2-bromonacetamido-3-bromo-4- methocy-
benzophenone, m. 143+-5. Addn. of 2 Griznard reagent from
10.3 z. o-bromoanisole and 1.3 z. Mg in 100 ml. Et:0 t0 9.8 «.
6-chloro-2-methyl-3,1-s{-benzoxazin-4-one (VII) in 150 ml. ice-
cold CHs and 30 ml. Et:0 gives 2-acetamido-S-chloro-2’-
raethoxybenzopheaore, m. 124-6°, which sapond. and coa-
densed with IV gives ’-bro—xoacetam1do-5-chloro-2’-me:hoxy-
benzophenone, m. 129-30.3° (McCN). Coadensation of m-
MeOCJI M zBr wi.h VI zi72s 2-acetamido-3-chloro-3’-methoxy-
benznphenone, which sapond. and treated with IV gives 2-
bromoacetamido-3-chioro-3’-methoxybenzophenone, 97-8.5° (Cs-
H:\). Sapon. of 2-acstamido-3-chloro-4’-methoxybenzophznone
aad condensation with IV give 2-bromoacetamido-3-cnloro—3'-
methoxybenzopheanne, m. 116-18° (CH.-C.H:). Cocdensa-
tion of 2-amino-3-vitrobenzepitenone in MeNO: with IV gives 2-
bromoacetamido-3-nitrobenzopherone, m. 120.5-1.5". Treat-
ment of 2-br omnacetam'do-."r-chlo.'o-‘.’,’ -fluorobenzonhennne (VILL)
with liquid NH; sives 2-aminoacetamido-5-chloro-2’-lunrabenso-
phenone, m. [15-15.5°, wkich, refluxed 17 hes.in G N .] PhMle,
or p-cymence ';st up to 90¢, -ch’oro—o-( 2-tluorophenyl)3F-1 4-
benzodiazin-2{1{)-one, m, 200—6’ (MeOH-Cilu): it is also ob-
tainerl when VI is stirred overnight with ale. NH;. Condensa-
tion of {75 7. 0-FC,H,COCl and 64 g. p-CICH NH: at 180° in the
preseace of Zall. gives 2-amino-3-chloru-2'-tiuarsr sazophenone,
m. 9+o° ‘.-!:F}n) which condensed with IV i fr.-s 2-broinn-
acc!:\-m(_oo-c-x 19r0-2 -ﬁuorobcnzophcnone (o4, . 132.5-33°.
IX and iig:id NH, gives 2-aminoacetamidn-5- ‘"omo-"’ ’.fluoro~
benzaphezone, ;2. 110-11°,  Condensation ni o-FC}E JLOC! with
p-BrC.H, 21 in the presence of ZaCl: «ivas - uzinoyd-bromo-
2'-funsnz2nz091 2n0ne, m. 101-2°%, which wit2 IV cives 2.bromo-

acetamido-a-binmn-2"-fluorobenzophzsone, m. 151—30°, §-Tri-

ﬂ.uomn"-l'*'-.a—n‘ophenone m. IM—-b "‘hc fu..‘nwing R-sub-
stituted.DFA1, --..—uzoduzepm-"(l}l)—nn- are n.oud. (R oand
m.p. %iven): lmethyl-:-chloro-o-(”.' chineen /l). 135-8°;
T-chlognaj »-tu.,'), 180-12; 7,Sdimetayt-> !orOphe-x/l),
ol "»-l-hydrotyn:th~ll-.>-p.rv/l ®. Tchlore~
:. 127-5°; Techioe-5.2 wypneny!)-l-
mettyl, I Si-2 7-chluro—1-lucmvl- -1 ’-.mepn—x 1), wil,
F. E. Brauns
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A&.7S5.

39633z Oxidation of S-pheayl-l 4-benzodiazepinas aad 3-
phenyl-l.4-Yenzodiazepin-2-oaes. Rodaey I[. Fryer and Led
H. Stembach (to Hofimana-La Roche Inc). U.S. 3,220,553
(CL. 260-239.3), May 30, 1957, Appl. Juze 13, 1963; 5 po-
Continuation-in-part of U.S. 3,237,187 (see Neth. Appl. §5,407,-
796, C4 63: 1303e). Oxidns. of various 5-phenyi-i,-henzodi-
azepinesare described.  The products are knowan conpds ., asctul
a5 selatives, tranquiiizers, anzicoavulants, and muscle roavaaes.
E.. 20 z. CrO; in 2 ml. H:O was added to a sulu. of 5333 -
T-chloro-1,3,4,5-tetrahydro-3-phenyl - 2H - 1, -benzodiazepin -2
one (1) tn 50 mi. AcOH. After 12 kes. at rcom temp., the mixt.
was dild. with ice water and make alk. with aq. NHa to ppt.
7-chle -0-1,3-dihydro-5-phenyl-2H-1,+-benzodiazepin-2-one, Ot
216-17° (MaCO). Similar oxidas. of the 5-{2-Auorophenyl).
5-(4-chlorophenyl) (m. 190-5%, prepd. by radn. of oxidn. prod-
uct), 3-(3-nitrophenyl) (II) and 5-(3-nitcophenyl) (II[) analogs
of S5-phenyl-1,3.4,5-tetrahydm-2H-1,4-benzodiazepin-2-one (v)
to dihydro analegs are described. II, m. 155-59°, and IIl, m.
222-8°, were prepd. by nitration of IV aad sepd. by cryst.
7-Fluoro-1,3,4,5-tetzanydro-3- (4 -chlorophenyl) - 2H - 1,4 -benzo~
diazepin-2-one (V) was oxidized similarly to 7-fluoro-1 ,3-dihydro~
5-(4-chlomphenyl)-2H-1,3-henzodiazepin-2-one. V, m. 1i5-97,
was prepd. from p-ucroaniline and p-chlorobenzoyl chloride via
2-amino-’-chloro-5-filucrobenzophenone, m. 97-8°, and 2-bromo-
" 2°-(3-chlorobenzoyl)-4’-Ruoroacetanilide, m. 144-5°. 2.3-Dihy-
dro-7-nitre-5-phenyl-14-1,4-benzodiazepine (VI} gave 1,3-dthy-
dro-7-nitro-5-phenyl-2H-1,4-benzodiazepin-2-0ne, m. 2246
7-chloro-2,3 - dihydro -5 - pheayl - 1Li - 1,4 - benzudiazepine gave
7-chlorn-1,3-dihydro-5-phenyl-2H-1,4-benzndiazepin-2-one, m.
216-17%; 2.3-dihydro-7-trifuornmethyl-5-phenyl-1F-1 i-benzo~
diazepine gave 1,3-dihydro-7-triluoromethyi->-phenyl-2F-1,1-
benzodiazepin-2-one, m. 233~53°; 7-chinro-2,3-dikydm-l-methyl.
5 phenyl-1H-1,4-tenzodiazepine fave T-chinro-1,3-dihydrn-1-
methy!-3-phenyl-24-1,4-benzodiazepin-2-one, . 130-1%; and
7-chloro-1-methyl-5-phenyl- 1,3,4,5- tetrahivdro ~-2H - 1,3 -benzo-
diazepine gave 7-chloro-l-methyl-5-phenyl-1,3,4,5-tetrahydro~
2H-1,4-benzodiazepin-2-one, m. 1H-5°. Although CrOs in
AcDH is the preferred reagent, chromate in MeCO, CrOy n
H,S0, + AcOH, and KMnO, in Me,CO were also used with Vi,
and 3¢0; and Ag:O were also used with I. Fraak R. Mayo

2928m 5 - Aryl-3H-1,4-benzodiazepin-2{1H) - ones, Larl
Recder and Leo H. Sternbach (to Hoflmarn-La Roche, Inc.).
U.S. 3,311,612 (Cl. 260-239.3), March 28, 1967; Swiss Appl.
Dec. 2, 1960; 7 pp. Continuation-in part of U.S. 3,051,701.
})t\':.wm of U.S. 3,136,813 (CA 61: 9515f); U.S. 3,270,053
¢ CA 06: 285n3f); U.S. 3,239,564 (CA 64: 1948S8a). The dis-
closure is the same but the claims are different. CRPN

82225x 7-Chloro-1,3-dihydro-1-methyl-S.phenyl-2H- 1,4
beazodiazepin-2-one. P.exolin Chemicals Aktiebolag. Neth.
Appl. 6,613,087 (Cl. C G7d), March 20, 1067; Dan. Apo!. Sept.
17, 1963; 7 pp. The title compd. (I) is prepd. from 2-(2.
azido-N-methylacztaziido)-5chlosobenzophenane * i} by r=cuc.

tive ring closuze. Thus, to a soln. of 12.23 ;. I-chisroe2-
Me

N-
fseX

niethylaminobenzophannce in 25 ml. CHCl, was 2!l 2t ~nom
temp. with stirring 7.17 . azidoacetyl chlorid= {¢oine
tion) and the mixt, wus wept 1 hr, at 40-20" 1
m. 112-13°. T« i of 6.4 g, 2-(2-chinee.
amido)-S-chlorobenznpt=rone in 25 ml. HCON::
wnh.stming 1.4 g. Nalvrand the mixe. was k202 53 ¢ ey
to yield 95%% 11, To a4 mixt. of 32.88 g. IL, 2.v ;. 5, ©4/C
and 30 ml. EtOH was «dded with stiring at room ~=inn. sola,
of 3.13 z. NaH,.£.0 in 100 ml. EtOH, and the m was kept
with stirring 1 he, 21 39° to yield 809, purs {. m. 151.1-2.8°
(details of purification ure given). Simmtarly, [ wis 20001, from
ILwith PdyCant L7 G yield)or PoyCamd #0777, .. ),

conls
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R4 T77. $5531s 2-Oxoben:zodiazepines. Jostph Helierbach, Wemer
Metlesics, and Leo H. Sternbuch (to HoSmann-La Rocke, Irc.).
U.S. 3,207,655 (Cl. 250-229.3), Jan. 10, 1957, Appl. Avg. 9,
1565; 3pp. The title compds. of structure I ure prepd. by treal-

2o aX

R
N
R' {R » Rt
N
R
R‘-[

o ® w.a=1
) V.n=2)
ing a substituted 6,12-diphenyldibenzolb,f}[1,5]diazocine (1)

with a guaternizing agent (III) to give the mono- (IV) or di-

quatemnary imonium salt (V) and splittiog IV or V with an “mizo

acid ester such as H:NCH,CO:Et (VI). Hydrolysis of V gives

2.HRNRIR!CH.COCH,R:. II are prepd. by autocondensa-

tion of 2-H;NR!R'CH;COCLHR? in the presence of a Friedel-

Crafts catalyst. Thus, 23.2 g. 5,2-Cl{H,N)C,H,;Bz is added

with stirring to a cooled suspension of 0.1 mole ALCl; in 300 ml.

PhCl, the mixt. refuxed 3 hrs., cooled, poured onto ice, made

basic with NaOH, and exid. with CH,Cl,, and the washed and

dried ext. evapd. to give II (R! = R? = H, R* = 2,8.Cl;) (VI), i

yellow prisms, m. 215-17° (CH.CI-EtOH). VIL (88 g.) and H

50 ml. MesSO, in 450 rol. C¢H, is retfluxed 16 hrs. and the soin. ‘
|
i

cooled to give 2,8-dichloro-5-methyl-8,12-diphenyldibenzold,f}-
[1.5]diazozine-Me:SO, (VII), tan, m. ~150-205" (decompn.).
VI (4.4 g.) and 13.3 g. VI.HCI in 30 ml. CsHsN is refiuxed 40
hrs., the sola. coned. in vacuo, and the residue dissolved in CH-
Cl.. The sola. is washed with aq. NaOH and the CH:Cl: distd.
on 2 steamn bath to give 7-chloro-1,3-dihydro-3-phenyl-2H-1,4-
benzodiazepin-2-one (IX), m. 212-15° (MeOH). VII (43 g.)
and 100 ml. MesSO,; on 20 ml. CiH, is refluxed 10 min. and the
mixt. kept overnight to give 2,S-dickloro-5,11-dimethyl-6,12-di-
phenyldibenzo{d,f1[1,5]diazocine-2MeSO, (X). X (6.8 g.) and
13.9 g. VILHC! in 50 ml. MeOH is refluxed 6 hrs., the MeOH
distd. in vacuo, the residue dissolved in 50 ml. C,;HsN and re-
fluxed 16 hrs., the CyHsN distd. in vacuo, the residue dissolved in
Et:0 passed through 50 g. Al;O, (basic, grade 1, Woelm) and the
column washed with Et:0 and eluted with EtOAc to give 7-
chloro-1-methyl-5-phenyl-3H-1,4-benzodiazepin-2(1H)one (I,
R! = R = H, R? =» 7-CI, R* = Me). X (2.5g.) is heated 1
hr. in 20 ml. MeOH and 20 ml. 20% HC] and the mixt. concd.
in vacuo, poured into ice-H;0, and made alk. with NHOH to
give 2-methy'amioo-5-chlorobeazophenonz, yellow, m. 95-7°.
From the II listed above the correspending IV, V, and 1,3-di-
bydro-S-phenyl-2H-1,4-benzodiazepin-2-ones are prepd. but no
phys. data are given. I are pharmaceutically useful.
F. E. Brauns

£S.73. 28808! 2-(a-Halo-lower alkanoylarmiso)benzopaznanes,
Earl Reederand Len £, Starnbach (to Holireana-La 2ocha .
U.S. 3,270,053 {C!. 250-362), Aug. 30, 1966; Swiss Asni. Dac. o,
1960; 26 pp. Coniiz:ative-iz-part of U.S. 2,051,701 771 57,
16643c). The disclosuies are the same as U.S. 3,133,315 {C
61, 9515/), but the lui.as ar= diferent. Compds. eser
but not previousty ausiracied are: m-[5,2-Cl/H.N gl
CHF, m. 90-1"; 35,2-M2HO,C)CH,N:CriNLle:
196-8° (MeCXN-ED an.i 7-chloro-3-isopropyt-5-
1,4 benzodiazapin-2{1.0 pon-, m,226-7° (Et,0-p2isnl
D.E, W




DIAZEPAM
Purification

A4.79. 101: 191976} Purilication of 1.4-benzodiazepines. Lewandowska,
Maria Bozena; Morawski, Bogdan; Zurecka, Barbara; Parstewska,
Halina; Tomaszewska, Irena (Tarchomiaskie Zaklady Fumaceutyczne
*Polfa*) Pol. PL 122616 (Cl. C07D243/23), 03 Apr 1934, Appl
221,252, 07 Jan 1980; 4 pp. Title compda. (1) (R = H, alkyl; Rt =

o A

Cl, NOz; Rt = H, Cl) or I were purified by complexing them with - i
ZaCl: io an org. solvent, then decompg. the comples with HzO. [

AL _B0. 67002z Purification of l.alkyl-2-oxo-5-phenyl-7-chloro-2,3-
dihydro-1H-1,3-beazodiazepines. Sumitomn Chemical Co.,
Ltd. Fr. Demande 2,002,315 {(CI. C 07¢), 17 Oct 1969, Japan.
Appl. 21 Feb 1983; S pp. The title compds. () are puriited by
sola. ia 1-63f HCl, then partially neutralizing the sola. to pot.
impurities. . (R = Me) (1}, m. 130~2%, (5 ) prepd. by oxidn.
of the sutfate of l-methyl-2-(aminomethyi)-3-pheayl-5-chloro-
indole with CrO,, was dissolved at room temp. in 50 ml 2M

Ph

HCI, 33.5 mi 23 NaOH added at 20°, and the mixt. worked up
to yietd 4.30 g II, m. 132—4° (iso-PrOH). Similarly prepd. was
1 (R = cyclopropylmechyl), m. 144.5-5.0°.  Max Hukacher

DIAZEPAM
Miscellaneous

Y
s
.

[

. 94016t Stable aad ;al:iabie llazepam formulatiocs.
garet R. Zentner {19 risiiman-l.2 Roche Ine.). US. 0 3537,072
(Cl. 187-33), Aug. 22, %47, X201, Sept. 3, 1662; 4 5. o .-
tiouation-in-part of 3,':0,3 3. The reaction posduc: =7
zepum [7-chloro-1-mict +1-36-1,4-benzoct;
one) (I)and a Mg Al's s taful in the prepa. o
palatable pharmizcens: ~a3, For exampl-
was dissolved at abouz ira nxt. of 30 inl. is0-?
ml. },0, and this soin ter o outral B0 . Veegum 2a! L
to form u paste.  The peste was dried and powd.

Roberz . Docrye

az.
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90: 133205k Substituted-phenyl ketones containing & pro=
tected dipeptide residue. Hassall, Cedric Herbert; Johnson,
William Henry; Kroehn, Antonin; Smithen, Carey Ecrnest;
Thomas, William Anthony (Roche Products Ltd.) Brit.
1,517.165 (Cl. C07D233/64), 12 Jul 1978, 20 Aug 1974; 16 pp.
Division of 1,517,164, The title compds. I [R = halo, NOs, CF3

/@Zl‘ ORI nnal
A CON2 | §

Rt = H, lower alkyl; R2 = acyl Troup derived from a naturally
occurring amino acid in which sll NH: groups are protected; R3
= Ph, halophenyl, 2-pyridy}; Z = N which may be substituted by
Me, cyclopropylmethyl, di(Ci slkyl)aminoethyl, MeOCHz,
HO(CHz)x 72 = CO; ZZ = group II [R¢ = H, lower alkyl,
HOCHxz, X = N, CRs (RS = H, lower alkyl, HOCH?)]] were
prepd. Thus, 7-bromo-1,3-dihydro-5-(2-pyridy1)-2H-1,4-bea=
zodiazepin-2-one was cleaved by 2N HCI overnight at rcom
temp. to give 9% glycinamide 11 (RS = H), which was coupled
with Z-Phe-OSu (Z = PhCH:0:C, Su = succinimido) to give
64% 111 (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 1 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 Tithiumalumi-
numhydride or sodiumborohydride (A5.3.) or catalytic reduction
(A5.4. and A5.7.).
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ABSTRACTS OF PATENTS




A5.1.

AS.2.

A5.3.

A5.4.

R5.5.

AS
ETHAMBUTOL .HCL
Preparation

85: 20601e (+)1-1,2-Bis-(Z-imico-1’-butanol)ethane. Kejlee,
Franjo; \.Iit(on):ir 'Z(CRC Compagnia di Ricerche Chimiche)

Swiss 574,369 (CL Cu7C91/02), 15 Apr 1476, Appl 73 3,025, .

O1 Mar 1073; 3 pp. The title compd., HOCH:CHEtNHCH:C=
H:NHCHE(CH:OH (1), was prepd. by redn. of RO;CCHEtNH=
CH:CH:NHCHECO:R (R = H, Et) with NaAlEteHz in MePh;
the dihydrochloride of I was pptd. from abs. EtOH with HCl{g).

13101f N,N’-Bis - (a - hydroxyalkyl)ethylenediamines and
homologs. PLIVA Tvornica Farmaceutskih i Kemijskib
Proizvoda Fr. Demande 2,187,761 (Cl. C 07cd, A 61k), 22 Feb
1974, Yugoslavia Appl. P-1.544/72, 09 Jun 1972; 5 pp. The
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LiAlH, redn. of bis(oxazolines) (I) and bis(oxazoles) (II) gavs
R'CH(OH)CHRNH(CH:XNHCHRCH(OH)R* (R =and R}

xiven): El, H; H, Me; and HO(CH:):NHCH;QCR}NH(CH:)_-
OH [Q = p-phenylene, (CHa)i], useful as tuberculostatics.

13102g (+)-N,N’-Bis[1- (hydroxymetkyl)psopyl]lethylenedi-
amine. PLIVA Tvornica Farmaceutskih i Kemijskih Proizvoda
Fr. Demaunde 2,187,762 (Cl. C 07¢, A 61k), 22 Feb 1974, Yugo-
slavia Appl. P 1545/72, 09 Jun 1972; 4 pp. 4,4’-Diethyl-2,2’-
bisoxazolidine was reduced by LiAlH,; or NaH-B to give (+)
EtCH(CH.OH)NHCH-CH:NHCH(CH:OH)Et useful in the
treatment of tuberculosis,

145968a Tuberculostatic 1¥,N’-bis(kydroxyalkyl)ethylenedi-
amines. PLIVA Tvomica Farmaceutskih i Kemijekih Proiz-
voda Brit. 1,327,313 (Cl. C 07¢), 22 Aug 1973, Yugoslavia
Appl. 17 Aug 1970; 3 pp. Six title diamines, [RCH(OH)-

R o o "
R* H r'
;:n uI
at R?
CR:RINHCH,]; (I, R, R = H, Me, R? = H, Me, Et), were
prepd. by hydrogenatior. of bis(oxazolines) (I) over a Pt-Rh
catalyst at 20-80° and i-85 atm. Thus, 1.4 g 2,2"-bis{oxazo-

Jine) in the presence of 0.2 g Pt-Rh in EtOH at 20° and 50 atm
for 4 hr gave 1.33 g (91%) diamine I (R = R} = R?* = H).

78371x Ethamb-:tol. Bermardi, Luizi; Foy'in, Maurizio;
Temperilli, \ldemin (Societa Farmaceutici Italia). Ger. Ofen.
2,263,715 (CI. C 07¢cd), 05 Jul 1973, Ttal. Appl. 33,117 A/71, 30
Dec 1971; 19 pn. (+)(HOCH;CHEtNHCEH,); (I), uscful as
tuberculostatic, +-2s prepd. from 1,2-epoxy-3-buten= (II). Thus,
II was treated wirz COCI; at ~30° to give CH.. CIiCHCICH0,-
CCl, which on z21¢*"on with PhCH:NH; gave Cif; CiICHCICH;
O,CNHCIL>a (ill). I was treated with KOI{ or NaOH in
EtOF. to give Cii.: CHCH(CH;OH)NHCH:P2 (1'), optionally
via 37benzy!-4-vinylonmlidin-2—one. Resoluzian of IV with
(+)dibezioyiacrazie acid or (—)-mandelic acid gave (4 )1V,
which react=d izt BrCH,CH,;Br at 120-35* a=d with HCI to
give (+)-{CTiH.: CHCH(CH.OH)N(CH,PR)CH,!, HCL (V). V
was hydrogenatsd in 90S% MeOH over P¢/C to givel,
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714¥m (+ )-2,2"-(Ethylensdiimiao)di-1-butarol. Yzmada,
Shusichi; Otsuka, Katsuyuki; Ishiyama, Nobuo (Kaken Chemi.
calCo,, Ltd.) Japan Xokai72 29,303 (C1. 16 B 45),C5 Nov 1972,
Appl. 71 66,370, 15 Feb 1971; 3pp. Condensation of L-methi.
oniznol (13.4 g) with CICH,CH.Cl (4:1 moles) at 110~20" 2 ke

. gave 705 g (-++)-2.2’-(cthylenediimino)bis[4-(raethylthio)-1-

butanol]-2HCL (1), m. 134-5°, [a]i® = +36.25° (c = 2,0.5%
HCI). A soln. of 5 g I in 759, MeOH was refluxed with 50 £
Rarey Ni 5 hr to give 2.06 g HCI salt of the title comgd., m.
199-200°, useful as a tubercrdosis remedy. Y. Tsuji

100759n N, N’-Bis(2-hydroxyalkyl)ethylenediamines. But-
ula, Ivaa; Karlovic, Gordana (Pliva Tvorrica Farmaceutskil i
Kemijskih Proizvoda) Ger. Offen. 2,140,681 (Ci. C 07¢, A
61k), 25 May 1972, Yugoslavia Appl. P 2077/70, 17 Aug 1370;
9 pp. Three HOCHR-CR'RNHCH,CH.NHCRR!CHR-0OH (I,

R — R? = H or Me), and d-, meso-, and &I (R = Et, R! = R?
= H), useful as tuberculostatic agents, were prepd. by hydro-
genoiysis of the corresponding bioxazolines (II) over Pt-Rh cata-
Iysts in EtOH or MeOH.

19171t Ethambutol. Societa Farmaceutici Italia Brit.
1,271,470 (CL. C 07c), 19 Apr 1972, Ital. Appl. 25,737, 13 Dec
1969, 5 pp. Ethambutol, (+)-HOCH-CHEtNHCH,CH=
NHCHE!CH:0H (I), having antitubercular activity, was
prepd. Thus, a mixt. of CH,:CEtCO;Et, EtOH, and kq. NH;
was heated 40 hr at 130°/30 atm, and the product resolved via
(— )-dibenzoyltartaric acid to give (4 )-8-aminovaleramide (II).
(CHO): and Il in EtOH was heated I hr at 40°. Pd-C added, and
the whole kept 16 hr at 10-20 atm H to give (-F )3.3’-(ethyleae-
diimino-N, N’-diacetyl)bis[valeramide] (III). Fofmann Cegra-
dation and acylation of Il gave (+)-2,2'-(ethylenediimino)bis-
{V,¥,N’,N'tetrabenzoyl-1-butylamine] (IV). Nitrosation and
hydrolysis of 1V gave 1.

63110e Aantitubercular ethambutol preparation. Societa
Farmaceutici Italia. Brit. 1,234,349 (Cl. C 07¢), 03 Jun 1971,
Ital. Appl. 21 Mar 1969; 2 pp. (+)-2,2"~(Ethylenediimino)di-

- 1-butanol was prepd. from (+)-2,2 4-triethyloxazolidire and

glyoxalkydrate by catalytichydrogenation (Pd/C). A. Roders

19686y Ethambutol. Bemnardi, Luigi; Goffredo, O:ofrio
{Societa Farmaceutici Italia) Fr. 2,030,903 (Cl. C 07¢). 13
Nov 1970, Ital. Appl. 21 Mar 1969; 5 pp. (+)-2,2,3-Triethyl-
oxazolidine (1 mole) and 1 mole glyoxal (39% in H,0) with a few
drops AcOH was hydrugenated over 109, Pd(C) at atin. pressure
and at room temp. to give the title compd. F. J. Sprules

25897t (+)-2,2"-(E:in-lenediimiazo)-di-1-butazal
butol). Societa Farmiaccuatici Italia- Brit. 1,133,233
07¢), 15 Apr 1970, [tal. Appl. 30 Oct 1967; 3 - 5. i
compd. (Ethambutal) is prepd. (+)-EtCH(M . 27 0.

condensed with Ei.CO .: benzene to give (!
oxazolidine which was roluxed with BrCif,~ 3
followed by a milsl Liydr:l: sis to give the proddezs & osireel. [ -.ai-

far gesults ware ol inel by using (+)-2-mc:hyl-.-p.;'l,’n’."-l-
ethyloxazolidia-, { =)-2.2-dimethylt-ethoxyoxazal ticz,  or
2,2-dipropyl-4 ethylo cotidine. LN
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72 Patents 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 1is described in patents A6.3.,
A6.4., A6.5., A6.8. and A6.72. In patent A6.55. high purity indometacin
is synthesized from sodium-(p-methokyphenyl)hydrazinesu]fcnate. 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 modificetion of this standard process using acetosuccinic acid
instead of levulinic acid is described in patent A6.13.

The patents A£.2., A6.9 and A6.10. 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 1introduction of the acetyl
-and propionyl rests instead of the formyl group is described.

Patent A6.87. claims the synthesis of N-(p-chlorobenzoyl)-N-(p-methoxy-
pnenyllnydrazine in 69% yield as intermediate for indometacin synthesis.

i Ano-ner standard process invnlves Fischer-reacticn with tert.butyl
levulinata. A modification of this process is claimed in A6.76. with
condensation and Fischer reaction carried out in ore s729.

An ipteresting alternative tc tha third standard rnoanzss in which
acylation is performed only after indole ring f~-~ -i2n is descricac
in /#5.5i.. I this process Z-ox:propylmalonicest~r i: uysed 1instead

of levulinic 22id.
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A6
INOOMETHACIN
Preparation

R6.1. 85: 17724%u l—(p;Chlorobenzoyl)-S—melhoxy—Z—fncthyl=

indole-3-acetic acid. Frantsits, Werner J. Ger. Offen.
2,528,590 (CL C07D209/26), 0L Jul 1976, Austrian Appl.
74/10,094, 18 Dec 1974; 10 pp. Indoleacetic acid I was prepd.

30 2CozH
Mo e}
Ed Y m
1 | §34

by refluxing 4-MeOCsHiINHNHSO3Na and 4-oxo-A-valerolactons
in THF with HC! several hr, stirring lactone IX (R = H) 1 hr
with NaH in DMF, then adding 4-CIC¢HCOCI dropwise at 0°,
and cleaving the lactons IT (R = 4-CICeH/.CO) with H over
Pd/BaS0.. . .

A6.2. 84: 59187 Indolyl acetic acids. Pakula, Ryszard; Wojcie= :
chowski, Jan; Poslinska, Halina; Pichnej, Lidia; Ptaszynski, !
Leszek; Przepalkowski, Adam; Logwinieko, Roman (Lodzkie
Zaklady Farmaceutyczna "Polfa®) U.S. 3,919,247 (Cl. 260-235B;
CO07D), 11 Nov 1975, Agppl. 764923, 18 Sep 1963; S5 pp.

RO CH,COH
;: N: :".

The title compds. I (R = Me, PhCH2; Rt = Bz, 4-CICeHCO,
isonicotinoyl, nicotinoyl) were prepd. by acylatinn of 4-ROC=
S NHNHCHO with RICl or R%:0 to give 4-ROCsH NRINHCHO,
;vhich cyclized with levulinic acid in the presence of HCl to give

A6.3.. 125273r 1-Benzoyl-3-indoleacetates. “Yamamoto, Hisao;
Nakao, Masaru (Sumitomo Chermical Co., Ltd) US. 3,770,752
{Cl. 260-295.5H; C 07cd), 05 Nov 1973, Japan. Appl. 35 24,928, 26
Apr 1965; 12 pp. Division of U.S. 3,629,284 (CA 76: 11305032).
The indoles I (n = 1,3; R = H, Et; R} = Ph, p-CIC,, p-F2CCells,

R (CH,), COR
X[
K7 iy
COR

3-pyridy), 4-pyridy), etc; R = H, MeO) were prepd. from acylhyd-
razines. Thus, p-MeOCsH,NHN:.CMe; was treated with p-
CICgH,COCI and the product treated with HCI to give p-MeO-
CeH N(NH2)COCsH,Cl-p HC], which was cyclized with »12CO-
(CH;),CO3H to give [ (1 = 3, R = H, R} = p-CIC:H;, B2 = Ma0M
The antiinflammatory EDsof I (n = 1, R = H, R} = 3.py~idyi, R*
= MeQ) is 105 mz/%z. [ areantipyetic and analgesic.

>
(o))
KA

125272q  3-Iadolylalipantic acid compounds. Yimarnoin,
Hisao, Nakao, Masarns (Sumitoms Chemical Co., Ltd.y I
; 3,822,275 (C1. 2602933, C 07d), 0 5 41 1974, Japan. Apol. 6575 ¢

26 Apr 1965; 13 pp. Division of 1.3, 3,620,288 (CA 55 11 5+ 11,

R
/\!,__J_ £H ,C0,M
- .‘/"-'— Mo

CoR ‘
Indomethacin analogs § (R = 3..,u7idyl, 4-pyridyl, 2-t5ens, 0-
furyl, 5-chloro-2-thienyl, Ph, 2.napbthyl, p-RICeH,; R2 = 1,
OMe, CF3, SMe, B-, F; R} = H, (12.{e, Me, SMe, CI, F, £70-.
some of their esiers and soma raivied indolealkanoic 1
prepd. Thus, I (3 = J.pyriclyi, T25 » OMe) (I1) was ol *
acylating p MleD T NHMNCriN e v R nicotinoyl ch'
ing with HC 0 ta give Nalon~ VN methoxyy
anine, whizh (30 2) v e coth 176 glevulinge
SBgIl. Onthecarr)re covtntinrats Mkl . o
of 80 myfhyandathpenlli it T D188,
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A6.5.

A6.6.

A5.7.

49563x  N’-Hetersacyited phanylhydrazines. Yamamwoto,
Hisao; Nakau, Masaru (lumitomo Chemical Co., Ltd.) U.S.
3,810,995 (CL. 250-245H; C07d), i1 May 1574, Appl. 541,557,
12 Apr 1965; 12 pp: Division of .U.S. 3,629,284 (CA 76
113060z). RCON(NHICH:R! (I, R = p-CICsHl,, p-MeCiHy,
Ph, p-MeOQCH:, p-F;CColls, p-BrCills, p-FCiH,, 3-pyridyl, 4-
pyvidyl, 2-thienyl, 5-chloro-2-thienyl, 2-furyl, p-MeSCiH:, 2-
naphthyl: R! = H, p-Cl, g-Me, p-Me0, p-F, m-Me, 5-MeS, p-
NO;, p~-Et0) (25 compds.) were prepd. by acylating McCH :-
NNHCHR! and treating the MeCH:NN(COR)CHR' with

)
N~ SR

coR n

Hul(g). Iwerecyclized with R2TCOZCO:R} (R* = H, Me; Z =
Cil;, CHMe, (CHy)z, (CHa);; R3 = H, Me, Et, CMe;, CH;Ph) to
give the incoles II (42 compds.). II (R = 3-pyridyl, 4-pyridvi,
R} = 5.MeO, R? = Me, R = H, Z = CH;) had oral aatiin-
flammatory EDin the rat paw edema test of 80 and 105 mz/kg.
resp., and therapeutic ratios >13.8 and >14.3, resp.

43269x 3-Indolylacetic acid derivatives. Kosa, Iidiko; Ko-
vacs, Mrs. Gabor (Chinoin Gyogyszer es Vegyeszeti Termekek
Gyara Rt.) Xung. Teljes 4889 (Cl. C 07d), 28 Aug 1972, Appl.
CI-877, 03 Apr 1969; 17pp. I(R = H, Me, MesN; R! = (I,

R CHCOR? &
mun Uum&’
co |
co

R

Me, MeO; R! = H, fert-Bu) were prepd. by acylation of p-
RCHNHNHCOR? (R? = Ac, EtCO) with R}GH,COCL or
the corresponding anhydride and treatment of the resultant II
with levulinic acid (III) or fert-Bu levulinate. p-MeOCeH,-
NHNHAc was refluxed 6 hr with p-CICH,COCI and a-picoline-
CHC, to give 84.2%, IL (R = MeO, R! = Cl, R? = Me), which
war suspended in IIL, treated with HsSO, and heated ~4 hr to
give 81.8% I (R = MeO, R! = CI,R? = H).  T. Mohacsi

43229y 2-Methyl-S-methoxy-1-(p - ci:lorabenzoyl) -3 -izds!v1-
ecetic acids. Finotto, Martino Ger. Offen. 2,062,265 (CI.
C 97¢), 18 May 1972, Ital. Acpl. 31,317A/70, 16 Nov 197C;
14 pp. The title compds. {I, R = p-CICHCO, R* = H (I,

MeO —77 iy ——l'——('.r'!'ﬂh"
i o /-—I My

R S

2.1~], analgesics and antiinlamma’or agents, were prepd. ¢ ~in

I{¢ = H), Thus, I (R = R = ' was treated sucressiv-!,

witly EN, CICO:Et, and Nailin ;7 at 0-5°, and with p-"1-

g_,{?/.?r()Cl at 0-150° for 1 Lir tn zive, :fter treatment with 1],
2 AL,

lor
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A6.10.

113080g Astiinflammatory  l-acylindole-3-aliphatic  acid
derivatives. Yamamoto, Hisao; Niakao, Masaru (Sumitormo
Chemical Co., Ltd.) U.S. 3,629,281 (Cl. 260-325.13; C 073),
21 Dec 1971, Japan. Appl. 65 23,078, 19 Apr 1965; 1Spp. The

w' 101;), 00,
n.
<O JL,
I R pig
MeO. R
jdu@
[=e)

(=] Y

hydrazine (I, R = nicotinoyl, R* = MeOQ) (II) was treated with
Ac(CH;)»CO:H to give the indoleacetic acid (11, » = 1, R =
nicotinoyl, R! = McO, R? = R? = H) (IV). About 9bL similar
III (R = nicotinoyl, 2-thenoyl, 2-furoyl, isunicotinoyl, »-Cl1Cy
H,CO, p-MeOCH,CO, Bz, p-MeCl1,.L0, p-MeSCH,CO, 8-
naphthoyl, p-BrCiH.CO, p-FCH.CO; R' = H, MeO, Me, CI,
£, E10; X* = H, Me; R? = H, tert-Bu, PhCH,, Me, Et; n =
1,2,3) were prepd. V (R = CH(CO:Et);,, CH,CONH.) were
similagly prepd. II was prepd. by treatment of p-MeOCli,
NHN:CHMe with nicotinoyl chlornide and treatment of the
product with HCI. Several similar I (R? = Me, MO, CI, R =
ricotinoyl, 2-thenoyl, 2-furoyl, £-McCH,CO, p-CIC,1.CO)
were prepd. The 1Dy, of IV was 80 mg/kg for carrageenan-
induced edema in rat paws. The LDu/EDy was >18 for IV
Gindomethacin was <6.5).

113058n N-Aroyl-2-methyl-$-alkoxy(or S-aralkoxy)indole-3.
acetic arids. Pakula, Ryszard; Wojciechowski, Jan; Paslin-
ska, Halina; Pichnej, Lidia; Ptaszynski, Leszek! Przepal-
kowski, Adam; Logwinienko, Roman (Lodzkie Zaklady
Farmaceutyzue ‘‘Polfa’’) Pol. 62,464 (Cl. C 07d), 30 Apr
1971, Appl. 27 Dec 1967; 4 pp. °The title compds. (I, R* =

PO,
‘ :I I| OaC0H R'O—@—Num
cost™ 1 x
'n'o-@-m:oﬂmoo

m

lower alkyl or hanzyl, R? = Ph or lialopheayl) ars obtained from
1-(p-alknxyphenyl)--formylhydeazines (I1) by acylation with
RICOCI or (R:C0O)0 and condensatizn aud cvclization of the
pmd_l,lc: (U1} with levulinic acid and HCI, .20, or H,PQ,, at
<8n°. Wanda Pasiuk

8.%%:w% 1-/p-Chlorobenzoyl)-2-metnyl-5. riathoxyindole-3-

MeO, LN A RS
| .I [
..
] e

€y
alele auid assebaum, Heinz,  vesioaet o ks Hileer,
Feriwe Gee, 1Last) 77,074 (CL. C 0T, 00 L 5070, Appl. 27
Mar 1949; 3 1p.  p-McOCHINHNE, and, ¢ ., 507 HCOH
gave p-MeOCHNHNHCHO, which ssthr 2. J0ICHLCOC! in
CoHoN Colly pave p-MeOCHN(NHTZHOCO! 1 Clop. This,
fevitlinie aci!, and HOAC-HCH heatn! 2 hr st 2007 with frequent

shianin,, wave the title comped . ().




B6.11.

A6.12.

A6.13.

A6.14.

5695p Cyrclization of 3-(hydroxyphenyl)-4-aminovalerates to
indole-3-acetotes. Sletzinger, Meyer; Gal, George (dMerck
and Co., Inc.) U.S. 3,551,476 (Cl. 260—471; C ¢7¢), 29 Dec
1970, Appl. 11 Apre 1568, 4 pp.  The title valerates were cy-

Z 2€0;R
X lNB—N-
R! X
clized with K;Fe(CN); or ON(SO;M); (M = Na or K) togive 5-
hydroxyindole-3-acetates. Thus, 2-HOGH,CH{CHMeNH,)-
CH:CO:Me (sic) reacted with ON{SO;K); 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 treated with
NaH and p-CIC,H,COCl to give I (R = R? = Me, R! = p-Ci-
CH,CO), which with Lil in 2,6-lutidine gave I (R = H, Rt = p.
CIC,H.CO, R? = Me) (indomethacin). Similarly prepd. were
I(R = tert-Bu or PhCH,, R! = p-CICH,CO, R* = Mc). Indo-
methacin esters were antiinflammatory. C. R. Addinall

141263k 3-(o-Aroylaminophenyl)levulinic acids. Chemerda,
Johin M. Sletzinger, Meyer (Merck and Co., Inc.) U.S.3,542,-
862 (CL. 261 519; C07¢), 21 Nov 1970, Appl. 19 Fch 196S; 4 pp.

R R .
Cnr'r,"—u \@(N“O‘;m R
NOz 1 R* o4

Intermediates in the prepn. of lL-aroyl-3-indolescetic acid are
prepd. by wmitration of plienylicetanes to the corresponding o-
nitropheaylarctones whicl, upoa renction with excess acid and
pyreolidine, yield E-{o-nitroplicay}-2-pyrrolittinopropencs.  Ke-
action of the prelucts with alkyl haloacetate followed by hydroly-
sis grives 3-(n-nitrophenyDlevelinic acids.  Selective redn. of the
NO: zroup oflowed by aroyiation gives l-aroyl-J-indoleacetic
acid. Thus, mancthoxypheny’acetone was nitrated to give 2-
nitro-5-methoxyphenylucetone with which pyrrobidine reacted to
give l-('_’-ni:ro-Sonxclho.\-yphcnyl)-L’~pyrm!i<!in_vlp.'upunc (1) (I =
MeO). Tin diovane was treated with CICH.CO:E1L to yield 1t
3-(?-nitro-3-methoxy phenyllevubmate () (1, R = MeQ, R =
NO:, R = Et). A 5 ammoniacal soln. of Il wus treated with
FeSU: to give 3-(2-amino-G-methioxyphenylevulinic acid av)
(I, R = McO, R* = NI, R? = }). Treatment of IV with p-
chlorobenzoyl chloride gave 3-12-(p-chlorobenzamido)-5-methoxy-
phenylltevulinic acid (V) (I[, R = McO, ¢ = p-CIC(H ,CONH,
R? = H). V dissolved in Me;CO was refluxed with trace 109,
HCi in N to yicld 1-p-clilorobenzoyl-2-methyl-5-metioxy-3-
indolcacetic acid. Similarly prepd. were II derjvs. with R =
Me,N. F. B. Wells

125421x  1-Acylindole derivatives. Yamamoto, Hisao; Na-
kao, Masaru (Susnitoino Chemical Co., I.td.} Japan. 70 37,528
(Cl. C 07d, A G1k), 28 Nov 1970, Appl. 12 May 1967; 3 pp-

A%, CH2COM
g w ¢
N

e Me x
I, uscful as an antiinflummatory, analgesic, and grx'tipyretic, is
prepd. In an example, N-(p-chlnrubenzoyl)-At-{r-methoxy-
phenyl)hiydrazin=-IiCl and acetosucuinic acid in f\cOH are
warmed 4 lir at 835-90° to give I (R} = p-CICH,CO, R? = MeO),
m. 1¢0-1° (aq. *{c,CO). Similarly prepd. are 9 addal. 1.
Hirosiii Kataoka

87R822u l-;‘»-",‘i-.c‘indolencetic_ acid 2 A to
Hisan; Nakuenera, Y:tspxln; Nakao, M Soimura, At
susti (Sumitneo Chemical Co., Ltd)) 37,522 (ClI.
CO7d, AGLL), 28 Mov 1970, Appl. 20 Jus 000, w1, useful
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A6.16.

53514¢  Indole-3-acetic acids. Chemerda, John M.; Slet-
zinger, Meyer (Merck and Co., Inc.) Ger. QOFen. 2,609,715
(CL. C07dc), 17 Sep 1970, US Appl. 03 Mar 1959; 18 pp.  The

R, CHOOH R CHACH.COH
LS w SRS ¢ SN
N Me NHCOCJLQI-
oociLa-p : Rt

previously described indole-3-acetic acids (I, R' = McO, NMe)
are prepd. by ring closure of the levulinic acids (1) obtained from
the known nitrohenzenc derivs. 4,2-I0RCH;NO: (11, R = MO,
R! = MeO, CI; ' = R? = NMuw). Il are esterificd to the
acetoacctic csters 5,2-RYO;N)Ctt;CHAcCO;R? (IV) and con-
verted in turn by heating with lower alkyl haloacctates and
alkali metal alkoxides to the corresponding diesters 5,2-R} 0, N)-
CH3CAc(CO:R*)CH,COsR? (V). Hydrolytic decarboxylation
in the presence of an acidic reagent gave the Jevulinic acid
compds. 5,2-RYO:N)Cel ,CHACCH:CO:Ii (VI) acylated iun the
presence of a reducing ugent to Il Thus 3.25 g AcCH,CO:Et
and 3.4 g alc.-free NaOEtin §0.0 ml anhyd. PhMe tharouzhly
mixed with 4.65 g 3,4-CI{0:N)CH:OMc in 25 ml anhyd. PhMe
and hcated 4 lir at 100-10° with stirring and the cooled mixt.
worked up gave IV (R} = M0, R* = Et) (V1I), also similacly
propd. from 3,4-McO(O:N)C3:0Me. VI (14 g) and G.8 g
ale-free NaOREt slurricd in 50 ml anhyd. diglyme 15 min and
heated 6 hr at 80-90° with 8.5 g BrCH.CO-Et and the cnoled
mixt. poured inta 200 ml 37, ice-cold HCI pptd. V (RY = MO,
R' = R = Et) (VIII). VIIin 5) i 755 AcOH contg. 0.2 g
2-MeCI LSO reflused 3 Yir with complete evolution of CO,
and the cooled mixt. shaken with 100 ml 51,0 yiclded VI (P =
MO) (IX). IX (2.5 x) and 3.5 g (p-CIC.H,CO)O in 100 ml
diglyme hydrogenated at 20°/30 psi over 1 g 106, Pd-C gave IT
(R! = McO) (X). X (1 g)in 10 sul MeOH conty. 1.0-1.5 g dry
HClrcfhuaed 5 hr (N atm.) rave I (R* = M O) Me ester, sapond.
by refluxing ia 90%, HCO;H contg. McSO:IT to give 1 (R =
McC). Similarly III (R? = R* = NMe,;) was costerified to IV
(R} = NMe:, R? == Et), converted to the diester V (R = N)Me,,
R} = R¢ = Et), decarboxylated to the levulinic acid VI (R' =
NMes), acylated to IL (R* = NMey), and finaliy cyclized to I (Rt
= NMae:). C. R. Adidinail

22695k 1-p-Chlorobenzoyl-2-niethylindnle-3-acetic acid de-
rivatives. Choemerda, John M.; Sletzinger, Meyer (Merck and
Co., Inc.) U.S.3,535,337 (Cl. 260-326.16; C0)7d), 20 Oct 1970,
Appl. 26 Jul 1967; 4 pp. The title compds. [, R -- MeO,

” Rt
X[
N (2]
#-CCgMCO t

NMes I = odabinc ) (ID and selated compnds . T -2 MzaX,
N)YML IV el LY = 1) (V) were preped. More nealarly
TR - CO) VI was obtained by troasing 1o iY77 wing solid

Et.Oseverut cand PrMyBror by oo
in E.0 or Anhivd. p v
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with CaCO e ety l-domethosyidored corbon ot Thipde
(VHIY. VI 0 HOCUNMeg stiered at 107 wirne w ot Nalf
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progud, vis frror ), RY K el Bt Ceaeet e VI
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Ag.17. 22693 Pkarmaceutical 1-benzoyl-2-methyliadole-3-acetic
acid derivatives.  Xosa, lidike; Kovacs, Vera {Chinoin Gyo-
gyszer ¢s Vegyeszeti Termekek Gyara Rt.) Ger. Ofen. 2,609,-
474 (CI1. C07dc, A 61k), 05 Nov 1970, Hung. Appl. 03 Anr 1959;
19pp. Thetitle compds. (I) with antiinflamn:ratory, antipyretic,

R _CHCO R B CH,CO,R*
N Me g 1

N7 SNHOoOR v
0% Jargy
o )

and aralgesic effects were prepd. by acylating p-R}CH.NHNH-
COR (UI) to give p-R:CeH (RIC,H,CO)NNHCOR (III), reaction
of Xl_l with McCOCH.CH-CO-R? (IV) to give V and elimination of
H:NCOR and (or) sapon. Thus,3.04g HI (R = H, R} = P-Ci,
R?* = MeO) was dissolved in 30 ml CHCI; and 4 m!l levulinic acid
and HCI was passed 5 hr at room temp. and 2 hr at 80° into the
soln. The product was kept 16 hr and filtered to give I (RF =
P-CL,R* = H, R?> = Me0). Al’so prepd. were I (RI-R* given):
Cl, By, MeO; McO, H, McO; Me, H, MeO; H, H, H.
- KHIPG

A6.18. 350sf 1-Benzoylindole derivatives. Mlurakami, Masuo;
Imai, Kazuo; Horiguchi, Hiroshi (Yamamouchi Pharmaceutical
Co.,Ltd.) Japan. 70 27,965 (Cl. 16 E 332), 12 Sep 1970, Appt.
28 Apr 1967; 3 pp. Antiicflammatory and antipyretic I are

» ouEon . : '

prepd. from the corresponding 1-benzimidoylindole compd.
Thus, 1-(N-methyl-p-chlorobenzimidoyl)-2-methyl-5-methoxy-
indole-3-acetic acid is refluxed 1 hr in 709, aq. EtOH contz.
H,SO, to give I (R = H). Similasly prgpd. is I'(R == fert-Bu),
m. 105-7° (aq. MeOH). Hirosht Kataoka

R6.1C. 130881f 1-p-Chlorobernzoyl-2 -methyl<5 -methoxy -3 -indole-
acetic acid. Chemerda, John M.; Sletzinger, Meyer (Merck
and Co., Inc.) U.S. 3,518,280 (Cl. 260-325.13; C 07¢), 30 Jun
1970, Appl. 26 Jul 1967-27 Jun 1968; 2 pp. Difert-butyl 1-(p-
chloro)benzoyl-2-methyl-5-methoxy-3-indolylmalonate (I) was
hydrolyzed with p-toluenesulfonic acid to remove one CO-Bu-
fert group and saponifying the other without re moving the Clat

" 0-10° to form 1-(p-chlorobenzoyl)-2-methyl-5-methoxy-3-in-
dolylacetic acid (II). Thus, p-methoxyphenylhydrzzine-I{Cl
and 2-acetoxymalonic acid was refuxed in feri-BuOH to give di-
fert-butyl 2-rethyl-5-methoxy-3-indolyimzlonate (III). A soln.
of IlI in DMF was added to NaH DMF soln., the mixt. stirred
at 0-5° until H evolution ceased, and $-CIC,;H,COCI added to
givel. Iwashydrolyzedtoll. Dibenzyl 1-(p-chlorobenzoyl)-2-
methyl-5-methoxy-3-indolylmalonate in AcOH contg. 1 molar
equiv. HCl was hydrogenolyzed with Pd-C and H to give II.

O. L. Brauer

h 2
[92]
n
o

120498x 1-(p-Chlorob=2:171)-2-methyliadole-3-acetic acid
derivatives and intermadixies. Chemerda, John M.; 3l:‘rin-
ger, Meyer (2Merck 2ad .. Inc) U.S. 3,522,272 (Ci. "~
326,12; CO74), 28 ju11079, Lppl. 09 Aug 1967; 7Tpp. Th=ritle
cogipds. (I, R s= 2020 0r MmN, RY == Me)are prepd. by ¢
inz a 2-substitutsc isdueic-3-acetic acid., Thus, 1-(p-ciuos

n—.'/'\l_(ﬁ"co‘n
ey
(A w
beazoyl)-2-(tnsyiovw et vi)--methoxyindole-3-acetic il wad
NaHCO,, in Me:SU w: s 52:07-¢ under N at 100° for 5 main to sive
I(R = OMe 2ad RY » 1N (A1), 1T in ELOH was adde] to
amalzamated Zn covered by HCl and the mixt. stirred wr.l ¢
fuxed 24 hr to giva I (%% -+ OMe and R* = Me). Also 7oz

re-
d.

were 32 other L. S. J. Johison
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A6.24.
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103677) x-(9~C!x‘.orcb=nzoyl)-‘.!-:r.elhyl-S—melhoxy-&-indo!e-
l.::t'.c‘amd. Firestone, Raymond A.; Sletzinger, Meyer (Merck
axd Co., !315.) Ger. OZen. 2,029,724 (Cl. C 072, A OlE), IT
S;p 1970, US Appl.03 Mar 1963; 11 pp. Theantiicflamzatory
title compd. (}) was prepd. Thus, heating Na (p-methox:(--
phs_n_yl)h}'dmzmesulfo:::ttc and 2-CIGH,COCl in H,0-BuOH
at 75-80°, :'lddn. of hot PhMe, ard treatmen? with 2q. NaOH
yielded p-MecOCH,(p-CICH. CO)NNH: (I1). Refiuxiag Il and

@
KHCO—O—C! ’
Me

levulinic acid in PhMe in the presence of 1005 H,PO; gave IIL.
Refluxing III and 100% H,PO, in PhMe gavel. *ECPG

(1)

08797y Antiinflammatosy and antipyretic 1.acyl-3-indole-
alkanoic acid derivatives. Sumitomo Chemical Co., Inc. Fr.
1,533,552 (Cl. C 072, A 61k), 14 Nov 1969, Japan. Appl. 11 Apr
1967-14 Dec 1967; 49 pp. Antipyretic and antiinflammatory
compds. I, their salts and esters are prepd. from II. Thus, Et
levulinate p-methoxyphenylhydrazone and pyricine in Et-O was
treated with BzCl at 0-5° to give IL (R = p-OMe, R = Bz,’

S Sy -
x\—o,hm\mcua-oo,r ,
: N ) ~ )
' ®

o

R} = Me, R¢ = H, R* = Et), ofl. Similarly. prepd. were IX
(R! = p-OMe or p-OEt, R? = nicotinoyl, isonicotinoyl, or cin-
namoyl, R? = Me, R®* = H, R! = Me or Et). To IL (Rt =
$-OMe, R = H, R? = DMe, RS = H, RS = tert-Bu), pyridine, and
dioxane was added p-CICH,COCl and the mixt. heated to §0° to
give I (R} = 5-OMe, R? = p-CICHCO, R? = Me. Rt =},
RS = ler-Bu) (III), m. 103-2°. Heating III with -. ceramic
po:vdera:20(.')—-:’.1.5’g:weI(Rx = 5-OMe, R2 = 2-CIC,H;CO,R? =
Me, R* = RS = H) (IV), m. 152-5°. -1l (Rt = OMe, R? = cin-
namoyl, R? = R® = Me, Rt = H), HCland AcOH was heated 2
hr to 90° to give Me 1-cinnamoyli-2-methyl-5-reethoxy-3-indole-
2 cetate m. 87-7.5° (MeOH). IV was heated with aq. Nz2HCO;
to give the Na salt. By similar methods ~15 I analogs were
prepd. 1. Scriabine

98791p a-{1-(p-Cblorobenzoyl)-2-methyl.5- nitro -3 -indotyl]-
acetic acid. Chemerda, Joha M.; Sletzinger, Meyer {(Merckand
Co., Irc.) U.S. 3,509,172 (Cl. 260-326.11; C 07d), 28 Apr
1970, Appl. 26 Jul 1957; 2pp. Thetitle compds. (1) were prepd.
by the catalytic dehydrogenation of II. Thus, 2-methyl-3-

Ce1,CO,H : CH,COH
SO S Sl
oC- Be
indolylacetic acid in MeOH was hydrogenated at 50-60° over
Raney Ni to give 2-methyl-3-indoiinylacetic acid (ill). A sola.
of T in C.HsIN was treated with 4-CICH,COCl at 15-20° to zive
I (R = H). A mixt. of HNO~H;SO, and II (R = H) kept i2
hrat 5-10° gave Il (R == NO:). I (R = NO;) in EtOrl was
kydrogenated over 107, Pd/C at room temp./3 atm to give I
(R = NHy)(IV). IV.ECland 2(eNOy in MeOH was heated 1he
2t 90-100° to give I (R = 2Me0). (R = Me0),10% Pa/C.and
mesitylene was refluxsd 3 . togivel (R = Me0). iVand Mz

orthocarbonate was refuxsd 1o ;iseIT (IR = Me:N), dehydicgen
ation of which gave I (R = lleslsi. Kay O.Losuler

66418¢f S-Substitus< - 1 - heazoyl - 2-methylindole-2 -2 atin
acids. Hinkley, David T'.; Ciemerda, John M. (M-
Co., Inc.) Fr. Demandz 2,673,168 (Cl. C 074), 15 J:
Can. Appl. 09 May 1954, 15 :p. The key intermed::
a-carbocymethyl-2amaztiny! C-nrtio-B-substituted-styrene -
reductively ring-closed with trizthyl phosphite, For ex:
a mixt. of 0.1 mole Et 2 oxov1.:7ate and 0.1 mole Mg in
Et;O was treated wizh 0.1 sl S-chlosn-4-nitroanisol”. ¢
carbethoxymethy!-C-mzihyt - aitro-5-nietboxysty: ~ne. Yoo
free acid was obtained hy ylrlysis with HsPOy and .1 unis
was heated 15 o.r at 175° wit 1.5 mole (ECO)P., Low "miier:
were removed under » give 2-methyl-3-mett.
dnlylacetic acid, m
cartinnwiie adrin, -
oitained  1-pebt oo
weidd, m, 176-77.
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35€39x  Aniinflamymalory  l-benzoyl-2-metarl-.indalenceiic
acids. Chemerda, Johm M. Sleizinger, Meyer (Rierck and
Co., Ize.) U.S. 3,517,023 (Cl. 250-326.18; C 03id), 23 Jun
1979, Appl. 26 Jui 1867; 3 pp. Title compls. are prepd.
Thus, 2-methyl-5-methoxyindole 1s treated with POC!, in DMF
to yield I (R = CHO) (I[). Tke N-Na salt of Il, prepd. from
NaH, is treat=d with g-CICH.COCI to form I (R = CHO)

MO, R
R - N 'Me
Qv .

H

(IV). IV is reduced to lIf (R = CH,0H) (V) with dimethyl-
borane. Vreacted with SOBr- to yield III (R = CH:Br). Reac-
tion of V with Ni(CO),, Ni chioride, and CQ in HCI yialds IIL
{R = CH,;CO-H). S5-Me;N analogs of I and III were also prepd.
R. E. McClure

132512q Antiinflammatory 2-methyl-3-indoleacetic  acids.
Chemerda, John M.; Sletzirger, Meyer (Merck and Co., Inc.)
U.G. 3,501,498 (Cl. 260-326.13; C 072), 17 Mar 1970, Appl. 16
Jul1967; 4 pp. The title compds. (I) were prepd. by the cata-
Iytic redn. of nitroindaleacetic acid to the correspondiag amino
analog; diazotization of the amino group to the diazonium salt;
and redn. of the Jatter by chem. redn. Thwus, 5 g benzyl 2-methyl-

pevogl
N7 Me
. COCH.Cp

4-nitro-S5-methoxyindole-3-acetate was treated with 209, molar
excess 3-nitro-4-chlorobenzoyl chloride in 2 slurry of NaH in
(MehNC{O)H to give benzyl 1-(3-nitro-i-chlorobenzoyl)-2-
rmethyl-4.nitro-3-methoxyindole-3-acetate, which (3.0 g) with
H gave 1-(3-amino-4-chlorobenzoyl)-2-methyl-i-amino-5-meth-
oxyindole-3-acetic acid. This in AcOH was treated with EtNO;
at0°. ‘The mixt was then added to 100 ml 309, hypophosphorous
acid to give I (R = }MeO). 1are potent antilammatory agents.
Harold M. Kaplan

_ 111297h  5-Substituted derivatives of 1-benzoyl-2-methyl-
indole3-acatic acid. _Gal, George (Merck and Co., Inc.) Fr.
Demaade 2,004,597 (CI. C 07dc), 23 Nov 1959, Can. Appl. 23
Mar 1963; 9 pp. The title derivs. are prepd. by treating
dihalopertenoic acids with acylated amines. Thus, 26.1 g f-
MeOC I NMHCOCH,Cl-p, 180 g MeCH:CCICHCICOH (1),
and 16.5 g Na;HPO, in 100 ml diglyme heated 3 hr (N atm.) at
160-2* gave 1-(p-chlorobenzoyl)-2-methyl-5-methoxyindole-3-
acetic acid, m. 12)-60° (Me;COH). Similarly from p-Me:N-
CH . NHCOCH,Cl-p (O) was obtained 1-(p-chlorobenzoyl)-2-
raethyl - § - (dimethylamioo)indole - 3 - acetic acid, m. 176.7°.
PQC_!. (17.8g) in 80 ml EtOH kept 15 min with 12.4 g CICH,CCl:-
Ci#)le, the mixt. coacd. in vacuo, the residual 20 mi dild. with
69 ml C;H, and filtered, and the complex (10 g) stirred 5 hr in
€9 il C,H, (CO 2tm.) at 507/200 atm gave k. Similarly were
obvaized MeCH:CBrCHB:CO:. MzCi : CBrCHCICO,H, and
MeCI:CCICHBrCOH. Anhyd. Cs, (70 ml) contg. 13.5 g
2-2e: NCHNH; treated donpurise at 10-15° (external cooliny)
with 17.5 g p-CICH,COC! 2nd the mixt. sticred 18 hr at 20°
)'Ec!{f 2 1L C. R. Addiﬂl“

iun3ix S-Substituted-1-(p-chisrmhenzoyl .-methyl-2-in-
?y'erc -l ackd.  Cal, George: S--tzix sz, Meyer (* "erck and
Tonl I=~.) Fr. Demande 2,032,5:1 (01, C 07d), 17 vet 1¢5),
Can ipnpl. 22 Feb 1938; 24 pp. Che=tiv - compds. ([ arepr, !

R L0
57 M (U]
QR ,Clp

T 57 =l 85% HLP0, is added 730 mer, T (R = OMe) Me e3ic-
anel e pnixt. heated to 100” in N 0% it to give T (R = OMe), .
Poaeni®, Similarly prepd. i [ (20 +» 1.0N), m. 176-7°.

R. K. Srivastava
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A6.29. 1005027  1-{p-Chlorobenzoyl)indale-3-acetic acids Grigaard
reagents. Chemerda, John M.; Sletzinger, Meyer {Merck
end Co., Iac.) U.S. 3,407,528 (Cl. 260-326.13; C 07df, A 61k),
24 Feb 1970, Appl. 26 Jut 19567; 2 pp. 1-(p-Chlorobenzoyl)-2- .
racthylindole-3-acetic acids (I), whi:h have antiinflarmomatory, 4
analzesic, and antipyretic characteristics, were prepd. Thus, {
9.1 equiv. 1-(p<chlorobenzoyl)-2-{tosyloxymethyl)-5-eethoxy- :
indole-3-acetic acid in 100 mi MeCO contg. 0.1 equiv. LiCl '
was stizred 48 hir at 25° to give I(R = OMe, X = CI,Z = H).

Similarly prepd. I were (R, X, and Z given): NMe, Ci, H;

K CHLO.Z
: N” “CHX ®
COCHCrp

OMe, MgCl, Mg; NMe, MgCL, Mg; OMe, Me, H; NMe,
Me, H. FPPN

A6.30. 90284j Indomethacin; antiinRammatory indole derivatives.
Chnsten_sen, S_vend A. (Merck aad Co., Inc.) Brit. 1,182,441
(C1. C07d), 25 Feb 1970, Appl. 10 Nov 1966; 2pp. I(R = H)
'was prepd. by alcoholysis of its trityl ester. Thus, 60g I (R =

b LCOR !
COCH,Cl-p

CPh,) in 50 cc MeOH, Lept 24 hr at 30° and wocked

I(R = H), m. 155-9°. DR )

DGPN !

A6.31. 60278k 1-(p-Chlorobenzoyl)-2-methylindole-3-acetic acid de-
rivatives. Chemerda, John M.; Sletzinger, Meyer (Merck
and Co., Inc.) Fr. 1,555,374 (Cl. C 07d.c), 24 Jan 1969, Can.

. Appl. 03 Mar 1967; 0 pp. A process is given for the prepn. of
title compds. I (R = MeO and Me:N). Exptl. detaiis are given
but no phys. propertics. A suln. of 500 ml 0% aqg. MeOH
contg. 55 NH; and 0.1 mole 2-(0:N)}3-(MeO;Cgt;CHO was
added at 50° to 0.7 equiv. FeSO, iz 2-3 pacts H:O, the mixt.
treated portionwise with aq. NH.OH to basic pH, sticred 1 hr,
aad Sltered, the insol. solid washed with MeOH and the com-

P CH,COK
6 w "
N Me | .
COCHCL-p .

bined filtrates evapd. to give 2-H:N-5-)OCH,CHO (II).
Addz. 0.1 mole 4-CIC,H,COCI to a sola. of 0.1 mole IZ in 100 ml
ml CsH;N and sticring at 20° 2 hr gave, alter acidiGration, 2-(p-
CIC£.,CONE)->-MeOCH;CHO (li1). To a mixt. of 0.1 moie
IIT and 0.1 mole EtNO; was add=d 3 drops EtN aad the mixt.
kept severa! days to give 2-(p-CICH.CONH -5-MeOCH,CH:-
CMcNO; (IV) (petroleum ether). A soln. of 0.1 mole MeCH-
(CO:Mepnand 0.1 mole leri-BuOK in 50 ml tert-BuOH was sticred
at 30° 1 hr and treated duriag 0.5 hr at 20-5° with 0.1 mole IV
then kept at 25-30° overnight and dild. with 200 m1 Et:O to give
2-(p - CICHCONH)-5- MeOCH,CH(CHMeN0»)CX(CO:Me):
(V,X = Na) (VI). Treatment of 0.1 mole Na salt VI in 200 ml
MeOH at —35 to 0° with Cl 1 ke, filtering, a=d evapg. gave V
(X = ClI) (VIT). A mixt. of 0.1 mole VII, 0.3 mole KOH and
230 =t 2q. MeOH was heated at 50 5 hr aad acidified to pH 3
with AcGdd. Solvent was remnoved aad the residue extd. with
E0 to give 2-(p-CICHCONH)-5-MeO Ty, 3{: CMeNOs)CH -
CO.H (VILI). To a refluxing mixt. of 3 7 F= rowder in SO ml
AcOM was added 2 warm soln. of 4.0+ g V1% (a 50 ml AcOH,
the mixt. reduxed 1 hr, filtered hot, irar~ coned. to luw
val , 269 ml 1i:D added, and the soin. cu- e 2-(p-CICyH -
CONH)-5M . ICH,CHACH,CO:H (1. xing a mixt.
of 1.4 z 0TI, 0 5 g 4-MeCHSOH, ~ad 17 ! MeyCO 5 lirs,
cnoling aad alig. 100 ml H:0 gave L {70 - 7)) (tert-BuOH).

I (R = 20N was prepd. by a similar coguomne with analogous

intermaliares, P. Mamalis
AG.32. 7asTAw  3.ustituted 2-methyfiafs'~T ..-i: acid esters.

Sletzingez, leyer; Cal, Geurge /li~o2, .4 Co., 3nc.) F:.

. ¥ iie %
1,595,037 . C07d), 02 May 1953, Cau. Ap +..'t7 May 1967; 12
po. Cyclizazion of I with NO(SOiX): ar [1::"»(CN),] gave the
title cainpts. (I[). Thus, to a stizr=! so’+. of 0.1 mole I (R}
w Mo, MV o0 R m H)in 300 ml 2.5 40200, ud 200 ml CH,CI;
D8 Y ml HGO, and the
: © oo ¥ e H). This
AN . ok RO Y- CHOOY R

. ) !
5.‘/'“ L hMeHe o L ' i

Ne
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(0.1 mole) in 50 m! CH,Cl, was treated with HC{OMe), iAze, 2
days to give Il (R! = R3 = Ne, R? = k). To a so'.. of 0.1
moiz of this in 50 ml HCONDMe: was added a 109, excess of &
50% emulsion of NaH in 25 ml HICONMe: and then a 20%, excess
of p-CICH,COCI, and the mixt. kept 2kr to give 11 (R = R3 =
Me, R? = p-COC,H.Cl). Several other examples were described,
but no phys. coasts. were given. R. Haas

78871r - 1-(p-Chlorobenzoyl)-2-formylindole-3 -acetic acids.
Chemecda, Joha M.; Sietziager, Meyer (Merck and Co., Inc.)
U.S. 3,489,755 (Cl. 250-325.13; C 072), 13 Jan 1970, Appl. 26
Jul 1967; 3 pp. Compds. (I) were prepd. by treating Il with
N:H, or NA;CONHNH: and reducing the hydrazone or semi-

R Ci.COH
m O -Mg
N R M, R* = CHO)

COCH.Q-»

carbazoae. Thus3.72gII(R = MecO)and 9.6% g NH-NH. zave
4.19 g hydrazone, which was reduzed with Me,COK-MeSO to
give I (R = OMe). Similarly prepd. was I (R = Me-N).
Harold M. Kaplan
788687 Judoleacetic acids from nitrovalesic acids. Chem-
erda, John M.; Sletzinger, Meyer. (Merck and Co., Inc.) Fr.
1,555,203 (Cl. C07dc), 24 Jan 1969, Can. Appl. 09 Mar 1967; 14
pp. The title compds. (£} (R! = MeO or Me;N) may be prend.
from IL {R! = MeO or Me;N, R* = MeCHNO;, R? = Hor Et)

R . COH -
R w G
AT Me ® \(I
R ;C}'{m;; ) j 0 CHO
OGNS & G
NH, ’

. R*

r LCHCMeNO, R . CHICHMeNOICK(00,E),
\a o e v on
o~ )

_ a KHCO

. ? ~O, v
b by

4 routes. Thus, 19.3 g I (R} = MeO), 1Scm?* C:HN,and 18 ¢
#$-CICH,COCI 2-5 hr at 10-15° gave the anilide, 34.2 g of which
with 7.5 g EtNO:, dioxane 150, and 409% aq. Triton B2 em® S ke
at 70-100° gavs IT (R} = MeO, R? = M-CHNO, R? = Et).
1V (R} = MeO, RY m» NO;) (0.1 equiv.) in £30 em?® 595 NH; in aq.
MeOH, and 0.7 equiv. aq. FeS0:.7H:0 az 53° gave the o-amino
aldehyde which was acylated and treated with 1 squiv. EtNO;
and 3 drops EtNHj several days at'20° to give V (R} = Me0)
(from p=troleurn =ther).” V (R! & MeO) 0.1, C1.(CO:Me)s 0.1,
bert-BuOX 0.1 equiv. and fert-BuQOH 153 em? zave VI (R = MeQ),
which with 2. XOH 2 hr at 50-60° gave I (! = MeO, R? =
MeCHNO:, 2 = H). Il (R! = MeO, = = M-CHXNO:, R?
= E2) 0.7, N22CZ! 0.1 equiv,, and 253 ¢~* 2.0 77 aiia, 4 35,
HCltopli 3 zive Il (RY = MeO, R =»  [22Cli072, R = H),
0.0% malz of wai~ with 0.4 mole 2g. NaD™H L.rat 45-50%,
then HCI at ranm temp. gave' VI[ (R = 20 VII(R' =
MeD) 1224 ¢), 5 3. Fe pnwder, and 101! cm? Ani?
1 krani the :oiet. treated with 10 7 N3 2o sive I (RY w

' s MeO, R? = 2eCCl3 Fo= 1) 0.1, lert-
BuOXK 0.2 equis " 'and 4 hrat
(b - 7LeC).
- Kept al 16*
wve ] (R0 -

it weated with AcUH
S0V (0.1 eqciv.) in 20 et
asl ozusad s HeO and HCL addes o |

.
-

MeZy 10 2 MeO, R m M2CHN -0 L= T3 (0.1 equiv.),
25y ¢t MM, o3 mole i, and 5)Imon T ave Il (Rl =
MO, V' » 2aCHNH:, R» = 1), 3.7) 2 .. vocawith 1.5 ¢
N.chizrnsuze: -nide and 100 em® CH Tl 1L min ave IT (RY o
MeD, B = 7. CHNHCI, R = H) Tria’ 7. " withl g Na
TN e B0 S minatreSucave Il {l - T Rl e MeC:-
N 2w 1Y 25 g of wiigh |, mi o oooetgs 1) mae
2N ’ Becreflus (N e L : Y(fress 108
LT : : LR -y

\ cteat C0
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A6.35.

A6.36.

Rc.37.

M. D. Besren
755955 Indole derivatives. Merck and Co., Inc. Brit
Imzenéed 1,059,729 (CI. C 0,¢), 07 Dec 14535, US Appl. Gl Fen
1933; 2 pp. Division of Brit. Ameaded 1,030,723 (Scee Nein.
Appl. 11 00,813, CA 62: 45091). Same disclosure with slizht
change in wording. SXWV

Indole derivatives. Merck & Co., Inc. Neth. Appl. 6.400,-
813 (C1. C 07d), Aug. 3, 1964; U.S. Appl. Feb. 1, 1963; 82 pp.
I, which had antiinflammatory and antipyretic activity, were
prepd. Thus, to a stirred cooled (0°) mixt. of 2.25 g. 2,50:N-
(MeO)CH:Me and 2.2 g. Lert-BuOK m 25 oc. Et;O was added
2 cc. AcOEt in 10 cc. Et,O over 6 hrs., the whole stirred 2 hrs.
at room temp., the ppt. washed with Et:0 and suspended in
25 cc. Et;0, 3.4 g. BrCH,;CO;Et in 10 cc. Et;O added over 2 ars.,
the whole stirred several hrs. and acidified with aq. AcOH at
0-5°, and the Et;0 layer washed with NaHCQO, sola., dried, and
concd. to give 2,5-0.N(MeO)CH,CHAcCH,COyEt, which
was stirred 8 hrs. with 100 cc. 1% NaOH at 0°, the soln. washed
with Et;0 and acidified with HCI, the whole heated 10-15 min.
on a steam bath, and the mixt. cooled to give a ppt., 10 g. of
which was hydrogenated (Raney-Ni or Pd-C) in 100 cc. dioxane

an
) yode @

) .
in the presence of 6.6 g. p-chlorobenzoic acid anhydride to give
I (R = CH.CO:H, R* = COCH,Cl-4) (II), m. 138-8°. A
mixt. of 70 g. tert-BuOAc, 233 g. I (R = CH.CO,Me, R? = H),
and 1.8 g. MeONa refluxed in 2 N atm. (the AcOMe formed
distd.), and excess lert-BuQ.lc distd. t» vacuo gave 80% I'(R =
CH.CO; fert-Bu, R! = H), m. 110-11° (CH,Cl-cyclohexane).
Enzymic hydrolysis of I (R = CH.CO;Et, R® = COCH,Cl4)
(111) gave II. To 0.03 mole I (R = CH;CO:Bu-er?, Rt = CO-
CeH,Cl4) in 300 cc. CJI, was added 1 g. 4-MeCH SO;H.H.0,
the mixt. refluxed 40 min. in a2 N atm. (665 cc. isobutene evolved),
the whole dild. with 200 cc. CiH,; at 55-60°, the soln. washed
with H.O at 60-5" to pH 4-5, and the CiH layer treated with C,
and concd. to 70-5 cc. gave 9.7 ¢. II, mi. 1534° (ter2-B1OH-
cyclohexane). N-{p-Chlorobenzoyl)- N-(p-methoxyphenyl)-1-
methyl-2-oxopropylamine (IV), CO{OEt);, and NaH gave the
Et ester of N{p-chlorobenioyl)-N-p-methoxyphenyl)-3-oxo-4-
aminovaleric acid, which heated with ZaCl; gave IO, N-(p-
chlorobenzoyl)-p-anisidine, m. 208-9°, NaH, 2-bromobutanone,
and CO{OEt); gave IV. Mary other prepns. were given but
without phys. consts. for the products. A. Nederlof

668179 Antiinflammatory 1-(p-chlorobenzozl)-2-methyl-S-
methexyindole-3-acetic acid. Sletzinger, Meyer (Merck and
Co., Inc.). U.S. 3,438,731 (Cl. 260-326.13; C 07d), 95 Jan
1970, Appl. 26 Jul 1967; 2 pp. A B-haloalkanol is used f~: pro-
tecting the acid side chain of an indole-3-acetic acid (1) so as to
allow N-acylation only. Thus, to 0.1 moleI (2 = MeO. R} =
H) and 0.15 mois CCI,CH,0H in 100 ml C,H, was atded i) mg
P-MeCH.SO,H 1nd the reaction mixt. refluxad unti!l thz theo-
retical act. H;,0 nad hesn produced to give H (P = 2720, R =

R\(;\__/cn,co;av R Cit 2.2
»o3 m 2
‘i)\“'h \Q‘ I Y

H o, p
CCLCH:). T (2.5 in15mlanhyd. Me:MCII0 w - . ..led to
2 0.5 g 50% Maifia o 2t MeNCHO under 37~ -7 " =.d the
mixt.kept  1r, 1.9 g »-CICH,COCtia 5! 20~ 7)) :dad 2,
0~5°, and tis= muxe. kens 2hratroom temp. 25 - :i. 0% -0 DleO,
R'.- CCLCils). Tuis(1.89g)im 25 mlAcOI{ s A5 trci vt 2t 60—
80. with 2.0 7 Zi: pawd-r over 15 iain, and tre @izt herted 15
min 8t 80° to y:ve L (R Me, R} » H), . 1507 (20

it 0OH),

The title com s, aze =izzctive in treating art=e: =1 o’ * ns,
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3 655152 N-(p- Chlorobenzoyl)-2-methr!-S-methoxyind2ls-2-
- wcztic acid. Chemerda, John M. Slelzizger, Meyer (Mlemck
and Co., Inc.) Fr. Demaade 2.032,7:7 (Cl. C0i4é), 12 S2p

1969, US Appl. 23 Jan 1968; 17 pp. The title compd. (I) was

prepd. To a suspensioz of 3.3 g NaOMe in 339 wl E:O wes

added 7 g AcCOEt, 5.2 g N-(pchlorobeszoyl}$-methoxy-
acetanilide added, and the mixt. reSuxed 1 kr to give $-methory~
N-(p-chioscbenzoyl)-pyruvylacetaniiide. This (10 g) and <0 ml
anhyd. HF was heated 2 hr a2 60-3" to give +-acetyl-G-methoxy-
N-(p-chlorobenzoyl)carbostyryl, 10 € of which in 50 rml EtOH

was hydrogenated over 2 g 105z Pd/C to give the 3.4-dikydro

deriv. This (10 g) in 150 m! MeOH was added, 7 g N2:CO;, and

150 m! E.-O was refluxed 1 hr to give 3-[2-(5-chlorobeazoyl-
amiro)-5-methoxyphenyl]levulinic acid, m. 173-5° (deCO).

O
e o
COCHOp

‘This (0.01 mole) in 35 ml Me;CO contg. 2 catalytic amt. HCl was
refluxed 6 he to give I, m. 159-60° (BuOH). Gerben Sipma

I
[e))
’

(73]

A5.39. 552534 1-(p-Chlorobenzoyl)-2-methyl-3-indolylacetic acid
derivatives. Chemerda, John M.; Sletzinger, Meyer (Merck
and Co., Inc.) Fr. 1,555,404 (Cl. C 07), 24 Jan 1969, Can. .
Appl 09 Mar 1967; 9 pp. The prepn. of the title compds. (1) !
is described: exptl. details are given but no m.p."s. To 27 g 1
abs. MeOH contg. 1 g powd. NHCl was added 0.1 equiv. 2,5-
O:N(MeO)CH,CH:Ac (II) and 35 g (MeOZCH and the mixt. ;
heated 1 hr at 65° to give 2,5-X RCJ,,CH,CMe(DOMe)h (ITI) (R !
= MeO, X = NO:;) (IV). Similarly prepd. was Il (R = AMepN,
X = NO;). Hydrogenation of 0.1 equiv. IV in 100 ml dioxans
over 200 mg 5% Pd-C gave IIl (R = MeO, X = NH,y) (V). I
(R = MexN, X = NH,) was similarly prepd. Treatment of 0.1
mole V in 100 ml dioxane and 100 ml CH;N with 0.1 mole p-
CICH,COCI, heating 0.5 hr at 50°, and stirriog 4 hr at 25 gave
IO (R = MeO, X = NHCOCH,Cl-p) (VI). The IIf (R =
Me:N) analog was similarly prepd. To a sola. of 0.1 mole VI
in 300 ml 509, aq. MeOH at 0° was added 2 ml concd. HCl and
the mixt. kept 3 hr at 0°, to give 4,2-R(AcCH:)CH,NHCO-
CHiCl-p (VH) (R = MeO) (VIIH). VI (R = Me:27) was
similarly prepd. Conversion of VIII to the pyrrolidine enamine

R CH,00H CHCI e ’:’ :
" 1) R\q o)
. COCH,Crp NHOOCH.Cl-p

e
C

RO AcCH.COMe
T om
. 'NHOOCH.G-p
X (R = MeO) (X) was carried out by refluxing equimolar amts.
VIO and pyrrolidine in CeHy with removal of H:0. To a sola.
of 0.1 mole X ia 100 ml HCON'Me; was added, over 0.5 hr and at
10-5°, 0.1 mole CICH:CQO;Na, and the mixt. heated 0.5 kr at
100-10°, to give I (R = MeO) (XI). I(R = MesN) (XII) was
similarly prepd. A mixt. of 0.1 mole X and 0.1 mole CICH,COy
Me in 300 ml C¢H; was refluxed 2 hr to give XIIX, which oa heat-
ing in 509 aq. MeOH with 1. 1 equivs. KOH 2 hrat 50° gave XI.
XII was similarly obtained. P. Mamalis

DRI 552S4c  1-(p - Cllirobenzayl)- 2,5 - disubstituizd - 1o e - 5.
acetic acids. Ck a. jot -
and Co., Inc.) . ' ,
Appl, 20 Aug 1960, i pp. IR = Me, RV @ Mol - 30 70

prepd. from 1 (4 = p-MeClid,SO,CHy, RY = MeO or _-.;_\z..:,")';;

Aﬂ'l/\/._ cu'wﬂ
'~.~£R ”
COCHLCp

suoCrsaive rea-tin; woltii | Chtetrahvdrofuris
H{. : S

-
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A6.41. 552535 Indole3-acetic acids and intecmed:iates from deriva-
. tives of aryl ievulinic acid. Chemerda, John M.; Sletzinger,
Meyer (Mesck and Co., Inc) Fr. 1,555,402 (Cl. C 07d¢c), 24

Jan 1969, Can. Appl. G9 Mar 1967; 7 pp. Title compds. (L)

were prepd. Thus, 0.3 mole m-methoxyphenylacetone was

slowly added to 35 ml HNO; and 74 ml H.S0, at 15-X°, and =&

rcixt. stirred 2 hr at 20° to give 2-pitro-5-methoxyphenylace-

tone. This (0.1 equiv.), 300 ml benzene, and 0.2 equiv. py7-
rolidine was refluxed 5 hr to give 1-(2-nitro->-methoxyphenyt}-2-
pycrolidinyloropeae. This (0.1 equiv.), 100 ml dioxane. a=d

0.1 equiv. CICH,CO;Et was reftuxed 10 hr, 10 il water added.

R £,COH

A Me - (4]

COCHCO-p
and the mixt. refluxed 3 hr to give Me 3-(2-nitro-5>-methkoxy-
phenyl)levulinate. A 5% ammoniacal sola. contg. 0.1 equrv.
of this was added to a bailing sola. contg. 0.7 equiv. FeSO,in 25
parts water, concd. NH,OH added dropwise until the soln. was
alk., and the mixt. sticred 1 br to give 3-{2-amino-5-methoxy-
phenyl)levulinic acid. This (0.1 mole), 50 mi pyridine, 3‘"§ 0.1
mole p-CICH,COCI was stirred 3 hr at 10-15° to give 3-[2<>-
chlorobenzamido)}5-methoxyphenyljlevulinic acid (I}, . la.v-'?
(the -S5-dimethvlamiacopheavl 20alog m. 176-7°). II was ais>
prepd. from 3-[2—(ﬁchloro:bmumido)-5-methoxyphenyll4-hy—
droxyvaleric acid. (0.1 equiv.), 3 1. acetone, and 2 mt 10%,
HCl was refluxed 6 hr under N to give I (R = MeO), - 153-5%
Also prepd. wasI (R = MeyN), m: 176-7°. 3 .

Gerard J. Foussaint

§5252a Indole-3-acetic acids from a-derivatives of dialkoxs-
valeric acid. Chemerda, John M._; Sktzinzer, Meyer (Merck
and Co., Inc.) Fr. 1,555,401 (CI. C 07dc), 24 Jan 1969, Caa.
Appl. 09 Mar 1967; 5 pp. The title compds. (I) were-prepd.
Thus, to 27.6 g MeOH contg. 1 g NH,Cl were added 0.1 mole 3-
(2-nitro-5-methoxyphenyl)levulinic acid and 35 g HC(OMey,
the mixt. was refluxed 1 hr, distd., 100 mt 509, aq. MeOH coarz.
6 g KOH added, and the mixt. heated 2 hr to give £-(2-nitro~5>~
rmethoxyphenyl)levulinic acid di-Me acetal. This (0.1 mole)
in 100 ml MeOH was hydrogenated over 39 Pd/C (0.3 mole
absorbed) to give g-(2-amino~S-methoxyphenyl)ievulinic acd
di-Me acetal. This (0.1 mole), 100 ml pyridine, and 0.1 mole
2-CICH,COCI was kept 2 hr at 25° and heaved 1 hr at 50° to

R CHCOH .
A Me (1
COCH.Cp -

give B-[2-(p-chlorobenzamido)-3-methoxyphenyi]jlevulinic acd
di-Meacetal. This (0.1 mole) in 50 ml dioxane contg. 0.2 equi~.
H;0 and 0.05 equiv. HCI was heated 1 kr at 65-70° to give [ (R
= MeO), m. 159°. Similasly prepd. was I (R = M=XN), .
176-7°. B Gerard J. Toussaiat

bt
[¢))
£
L9\

$5250y 3-Indolaacetic acids. Chemerda, Joha Ml.; Sizee
zinger, Meyer (Merck 2cd Co., Ine.) Fr. 1,555.373 (C.. C
07), 24 fan 10589, Caa. \ppi. 08 Mar 1987; 8 pp. Ticle
compds. were prepd. Thus, 0.1 mole §,2-MeQ(0:N)Cl,C21:-
CHCO:Et was reacted at 73” wit1 0.1 mole EeNO: ia dioxa-e

» MO CI,CO-H
W—O:f: RCHCOE . _QI)I. 4]

v

COGHCp
contg. 2 ml 409 PhCH AN to give I (RE = NO., 117
MeO, R?* = CHMeNO,), which with NaN in EtOH o Jenom
wise addn. 10 2V SO, gave t [[8 = NOy, R} = Meid, [0F w
Ac). The Na salt nf this (0.1 zole in 100 mil HEY ~i-0 o0l
moie NaBH kept + ir at 1.nhient temp.gave L(RY = N7, 108 o
MeO, R? = CHMeOH), - h was hydrogenated to { (¢ =
NH;, R? = MeO, R3 « C:M=DH), 0.1 mole of which weshy 1.1
ole p-CICH.CO:H in Cyils reiiuxad 2 hr gave 1 (R 22 5.1
CHCONH, R? = MO, i2? CHM=OH)., This it .1
equiv. 2eSO:Clin 230 m! proii~=kept I hrat 0° gave L i 7t =
2-CICH,CONH, 23 & Mief), ' =~ CHMeO,SMe), wir ot ava.
pelused with S mt F,CC 000 s 1 1 eal diyxane tn giv=~ (1.

Lauewa g Nt
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A6.44. 12563% 1-Aroyl-2-mstayl-S-alkoxyisdoie -3 -acetic acids.
Pa%kula, Ryszard; Wojciechowski, Jani; Posliasks, Haliaa;
Pichnej, Lidia; Piaszynski, Leszek; Przepalkowski, Adam;
Logwinienrko, Roman (Lodziie Zaklady Farmacsutyczee *'Poi-
fa*’) Ger., OFena. 1,816,993 (Cl. C 07¢), 16 Oct 1939, Pol.
Ap ' 27 Des 196724 May 1968; 25 pp. Derivs. of I were
pr:pd. by acylation of a p-substituted pheayt-2-formyihydeazine
-.th an acid chlorde or anhydride foliowed by condensation
with levulinic acid ([I) and simultaneous cyclgzation in the
presence of an inorg. acid.  Derivs. of I possess antiinflammatory,
antipyretic, and analgeticactivity. Thus, 11.9g p~chlorobenzoyl

R s
®
Cors

chloride was added to 35 g 1-{p-methoxyphenyl)-2-formylhy-
deazine in 160 mi abs. CgH,, the mixt. was boiled 2 br, cooled,
and filtered to zive 47.6 g 1-(p-chlorobenzoyl)-1-{p-methoxy-
phenyl)-2-iormylbydrazine (UI), m. 102-8°. HCl (10.6 g)
was bubbled through a mixt. of 47.6 g IIl and 160 g II, the mixt.
was warmed 3 ke 2t 60-70°, poured iato 260 mit H-O, and filtered
to give 18.6 g I (R* = Me, R* = p-chlorophenyl), m. 153-5°
(Et:0-petroleum ether). The following I were similarly pr=pd.
(R}, R3, and m.p. given): Ph, Me, 171-2° {MeOH); p-chioro-
phenyl, Me, 154-5° (aq. EtOH); 4-pyridyl, Me, 16-5° (Mex-
COj; 2-furyl, Me, 140-2° (aq. MeCO); 3-pyridyl, Me, 138-9°
(aq. Me:CO); 2-thienyl, Me, 141-3° (aq. MaCO); 2-quinolyl,
Me, 198-200°; 2-pyridyl, PhCH., 202-2° (MeOH-MeCO);
p-chlorophenyl, PhCH:, 182-3° (70%, EtOR). . FDPG

A6.45. 3371u _S-Substituted-1-(p- chlorobenzoyl) -2 - methylindole-3-
acetic acids. Chemerda, John M.; Sletzinger, Meyer (Mercic
and Co., Inc.) Fr. 1,534,198 (Cl. C 07d), 26 Jul 1958, Can.
Appl. 20 Aug 1968; 5 pp. The title compds. I (R = Dle) are
prepd. from the corresponding 2-formy! derivs. I (R = CHO)
by treatment of the hydrazones with Zer-BuOK () in MesSO.
Treatment of a sola. of 3.72 g I (R = CHO, R® = MeO) (III) in
100 ml. EtOH with 0.64 g N:H, gave the hydrazine salt (IV) of
the corresponding hydrazone. To a rapidly stirred soln. of 2.23
g I in 25 ml MesSO, 4.19 g IV was added in small portions over
8 hr, the mixt. dild. with 200 m! H:O and extd. with CH.Cl.,

P COH
N R o
COCH,Clp
M0 CH,CDrQ
on—oagcocn,m_cu.—co) } E IN { . [ J
) H

v

and the aq. phase acidified to give crude I (R = Me, R} = MeO)
(teri-BuOH). I (R = Me, R* = MesN) was similarly prepd.
To 100 ml Me-SO at 100® was carefully added 10 g NaHCQO;
followed by 5.28 g T (R = p-MeCeH,SO,CH,, R' = MeO) (V),
the mixt. heated under N at 100® 3 w:in, coolerl, and treated with
H,0, and thée aq. phase, after extn. with CH,CL., acidified to give
I Condensation of the S-hydroxylevulinic acid deriv. (V1)
with p-MeOCHiNHNH: in reftuxiag CyH,, fltration, and evapn.
of the jiltrate to give VII, acylaiion with p-CICH.COCH in Mem
NCEHO ia th: presence of Nat, axd rewoval nf the protacting
groups gavel (R = CH.OH, F.* = [0}, which, with p-MeC,li,-

SOl ia CyHLN gave V. P. Ma, alis
»
A6.46. '124238r a-Substituted  1-/2-chlornYenzoyl)-2-methyl-5-m2-

tioxy-3-indolylacetic acids. C.::mesda, John M.; Sletzingzr
Me;{.r (Merc%c and Co., Izc.) V.S. 3,467,669 (Cl. 2C0-326.12;
C 174), 16 Sep 1962, Appl. 23 Tul i357; 3 pn.  p-MMethoxy-
pheayihydrazine-HCl (10 5.). 'J g. 2.13-butau-3-onyl)malsaic
acid di-fert-butyl ester, and 103 =l fer:-2uOH was refluxed 5:.0s.
to rive di-fertbutyl 2-methyl.3-mathnsyindol-3-ylmaloaate (i).
1(5.0 v.)in 100 mi. HCONMe: was added toa slurry of 10%% ex-
cess Na hydride in HCONMe:, stirrert 1t 0-5° until H evolution
cease !, then 105, molar excess p-chlosobenzoyl chloride added

[P e ——
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sl_o\\'ly, the mixt. stiered o hir., and quenchert witlt 1§:0 to give
di-fert-butyl  1-(p-chilorobenzoyl)-2ancthyl-S-n:ciboayindol~iyi-
malvnate (II).  Br in EGO (5%, cxcess) was added to 5. Il ia
Et:0 and the soln. washed with I£,0 to give di-ferr-butyl 1-(p-
chlorobenzoyl)-2-methyl-5-metho:yindol-3- yl-a-bromnomnalonate
(Il_l). HI (2 g.), 100 ml. tolucne, and 200 mg. p-toluenesulfonic
acid was refluxed until isobutylene evolution ceased to give 1-(p-
chlorobenzoyl}-2-mecthyl-5-methoxyindol-3-yl bromeoacetic acid
(IV). Pd-C (200 mg. 355) was added to 1 g. IV in HOAc,
and hydrogenated t) give 1-(p-chlorobenzoyl)-2-methyl-5-meth-
oxy-3-indolylacetic acid. Prepd. similarly were: lert-butyl-
1-(p-chlorobenzoyl)-2-methyl-5-methoxyindol-3-ylcibromoacetic

’ acid; 1-(p-chlorobenzoyl)-2-methyl-3-methoxy-3-indnlylacetic

acid;  1-(p-chlcrobenzoyl)-2-methyl-3-methoxyindol-3-yl-a-tos~
ylgxyaceuc acid; and 1-(p-chlorobenzoyl)-2-methyl-5-methoxy-
3-indolylacetic acid. Aletha Kowitz

1242320 2-Methyl-5-nitro-3-indoleacetic acids. Carey, Dan-
iel J.; Gal, George; Sletzinger, Meyer; Rcinhold, Donald
F. (Merck and Co., Inc.) Fr. 1,544,381 (Cl. C 07d), 31 Qct
1968, US Appl. 14 Nov 1966; 5 pp. The title compds. (I) are
intermediates in the manuf. of N-acylated derivs. having aati-

13w S
R N7 Me ®

H .

inflamnatory activity. They are prepd. by reacting 4-nitro~
phenyihydrazine (11) (and dertvs. ) with Jevulinic acid (HI) (and 2-
alkyl derivs.) in the presence of coned. HCI in a sealed flask.
Thus, 1.36 moles IT and 1.5 moles I were added to 1.2 1. HCL
and the mist. kept 10 hrs. at 80® in a scaled system to give
29.8% I (R! = R?! = }H), which with dicyclohexylcarbodimule
was converted to the anhydride.  This in tert-BuOH with. ZnCl,
was refluxedl to give tl.e fert-Bu ester, wiich (0.04 mole) in 150 il
Me:NCHO and 0.08 mole 5157 NaH (in mineral oil) in 150 ml.
Me:NCHO was stirred 1 hr. at 0° and 0.03 mole p-CIC1,COClin
50 ml. Me;NCHO was added over 0.5 he.  The mixt. was stirred
0.5 hr. at 0° and kept 12 lirs. to giv- the 1-(p-chlorobenzoyl}
deriv., with 10%, Pd-C in lert-BuOH to the S-amino analogz.  The
ester was heated with clay chips to give the free acil.  Alo
preiel.  was [l-(p-thiomclhyl)-'2-mctllyl-5»«limethyhmino—.’!—in—
dolyliacetic acid. M. Protiva

91302¢ 1-Benzoyl-2-methylindole-3-acetic 2acid derivatives.
Chemerda, Johu M.; Sletzinger, Meyer (Merck and Co., Inc.)
Fr. 1,534,483 (Cl. C 07d), 26 Jul 1968, Can. Appl. 25 Aug 1966;
3 pp. To a suspension in HICONMe; of S-methoxy-2-methyl-3-
(2-nitroethyl)indole Iprepd. from p-MeDCALNHNH HCl and
Ac(CH:):NO,] and 1.1 equivs. NaH, was added slowly at 0-5°
1.05 cquivs. p-CICGH,COCI, the mixt. sticred 2 hrs. at 0-5°,
100 ml. 55, AcOH added and the mixt. extd. with CHCI, to give
1-p-chlorobenzoyl- 5-micthoxy - 2-methyl-3 - (2-nitroethyl)indnle
(I). I was stirred 24 hrs. in concd. HCE at 0-10° to give 1-(p-
chlorobenzoyl)-5-methoxy-2-methylindole3-acetic acid.

: James E. Siggins

01203h |- (p-Chlorobenzoyl) - 2 - methyl - 3 - indolecarbonyl
hatides and derivatives. Chumerda, Joha M.,  Sletzinger,
Moever (Morck and Co., loe) U.S. 3,457,275 (ClL. 260-3203.13;
C 070y, 22 ful 1969, Appl. 26 Jul 1957, 3 po.  The title halides
(1) und the corresponding T are uscind in prepe. the known I,
Thus, 20 x.  Z-methyl3-carboxy-H-rizthocsindole, 250 ml.
irie chinride, 90 2. lig. isobutylene aad 1 2l cosed. .80,
Larged into a gluss autockeve 20t shaken 60 hes, to give

R 1Y HARAR N4
\(I—I:-h BEET KL
N (R T
COCHClp g
oo e Dapethiyl-Bemethoxydeitninles Sone o0 (V) Too
for s Naboan 30 weh v M CHIO (DMEF) 6
. StV ol DML Noover Sebocs
e e CICELCOCT dropaw iy -oinr 20 noat 07, det g
tap, and the provisct i v reeated with 1oy,
e Siontl hented to 957 teder N 2 nes, to give T (X =
UliL il - meO) (Ja), Tooaanapenson of 5o (Ta) an Sl
A bocter s aldded 2005 gL frestiy dsnib oadyl ehloride, et
wrsobn e aend conted o =107 e T o o CH RO MeO)

vl Pl Yin toand ether i o Ve tn i Sy CHEN
e et e, tet stand T2 B, e s 2 eiavedd, the resudae
T AV oand, 0t N et ey e T
et pettaned e b caled 1oL
S Moy, Sacialy, e Muerivy

B. B Lzae
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811742 S-Methoxy-aud §-dimethylamino-1-(4-chilorabeazoyl)-
2-methyl-3-indoleacetic aci? Chemerda, John M.; Sletzinger,
Meyer (Merck and Co., Ir- ) Fr. 1,534,327 (Cl. C 07¢), 26 Jul
1968, Can. Appl. 23 Auc - G6; 6 pp. The title compds. (1 and
II) (U.S. 3,161,654, CA ._: 2957b) arc prepd. Thus, 15.34 g.
POCY; is added drepwise to 35.5 g. HCONMe; (DMF) at —5 to
0°, 8.05 g. 5-methoxy-2-methylindole are added portionwise at
20-25°, the mixt. kept 1 hr. at ambient temp., 20 g. anhyd.
CaCO; added, the mixt. hoated to 60 in 1 he., cooled to 10°,
added to 100 ml. 305z 2q. NaOAc soln., the mixt. dild. with H.0
to 500 .nl., 20 g. WaOH added, refluxed 2 hrs., cocled to 10°, and
the product filtered ofi to give 3-formyl-5-nethoxy-2-methylin-
dole (III). III(18.92g.)in 50 mnl. DMF is added to a vizorously
stirred suspension at 10° of 4.5 g. Nal{ (as a 509, cmulsion in oil)
in 25.ml. anhyd DMF, the mixt. kept 1 hr., 18g. 4-CIC,H,COCL
(IV) added dropwise at 0-10°, the n.ist. kept 4 hrs. at 20-25°,
added to 300 ml. ive water and 10 ml. HOAc, and the solid filtered
off, washed, and dried in vacuo to give 1-(4-chlorobenzoyl)-i-
formyl-5-methoxy-2-mcthylindole (V). A soln. of 2.5 g. di-
methylborane in 20 mi. HOAc is added dropwise to a soin. of 10
g- Vin 25 ml. HOAc, the mixt. refluxed 10 min., allowed to cool,
6 ml. cold H:0 added, and the solid filtered off, wasbed (H.0),
and dricd in vacuo to give 1-(4-chlorobenzoyl)-5-methoxy-2-
methylindole-3-methanol (VI); the S-dimcethylamino analoygs of
III, V, and VI are prepd. similarly. TiClL (0.3 g.) and 2 mi. Af
PrXzBrin Et:O is added to a saln. of 3.3 g. V in 50 ml. Et:0, the
mixt. refluxed 5 hes, to give a soln. of I-(4-chlorobenzoyl)-5-
methoxy-2-uethylindole-3-methylmagnesiumn bromide (VIL), the
latter cooled to —10°, ~10 g. fincly-divided solid CO; adied, the
mixt. allowed 1o warm to ambient temp., added to 100 :al. jced
H:0 contg. 10 mi. HOAc, the org. phase sepd., the aq. phase
extd. with CH:Cls, the combined org. phases washed (£;0), dricd
(MS0,), concd. to dryncss, and the crude I reerystd. from M-
COtl. The 5-dimethylamino analog of V1I is similarly obtained
and converted to Il A soln. of 17.5 z. 2,3-duncthyl-5-meth-
oxyindole in 75 ml. anhyd. DMFE is aslded to a suspension of 2.6
g. Nalf in 15 mi. ankyd. DM at 10° under N, and aftee the
theorctical aint. H (2200 ml.) has evolved, the mixt. is cooled to
0°, 15.5 2. IV adied dropwisce (stirring) at 0-10° (external cool-
ing), and the mixt. kept 2 hes. at 0-10)° to give 1-(4-chlorobenz-
oyl)-2,3-dincthyl-5-mcthoxyindole (VIIT). A soln. of 3.14 g.
VIIL in 30 mi, (CH-OMc): contg. 2 2. PhSMe is cooled to 6°, 1.7
g- K added 1z sinall portions under N, the mixt. kept 3 min.,
and the PhSK filtered off to give a filtrate contyg. 1-(3-chloro-
benzoyl)-S-nicthoxy-2-netnyl-3-(otassio:ncthyl)indole (1X); the
Jatter is cooled to — 707, 5 . fincly divided soiid COy added, the
mixt. added to 50 ml. };O contz. 5 mnl. HOAc, and the I re-
covered. The S-dimethylamino analogs of VIIL and 1X are
similarly obtained and converted to 51, A soln. of 6.3 5. VIIT in
50 ml. anhivd. 1260 is coolid (o 0 under Ar, and 30 i M PhLi
in Et:0 added dropwise over 20 min. to pive a solu. of IX
Z-lithiomethyl analog which is reacted with CO; as for IX, to yive
I; 11 is also prepd. analugously, aud PLiNa or BuLi may be sub-
stituted for PhLi. SOBry (12.8 g.) is added over 20 snin. to a
stirred mixt. of 3.17 4. VI, 3 . dry CaCOy, anid 30 1l anhyd.
benzene, and the i, heated 230 i, At 402 1o give J-bromo-
methyl-1-(4 chlorabw-=zoyl)-Hanetioxy-2-methebudole /X)), 15
el A Buli i 2200 s added dropwise over . 10 a stirped
soln. of 3.2 1.3 it i sl tetrahydrofuran (V1)
the soln, reasted 2. 400 2 with CO;, to ive T 5
amino analn.; f vLtined anid gsed Tarl
soln. of 3.92 . X i .0 ml, anhyd, T
under N to o) . Moo 5 il anhiyd, B
is reacted wii! - o give 1 as before;
analoz of VII riay Yo orepd. and reacter? an
No phys. ronizc. of e exemplified enmpeds, wo: orve:
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A6.51. 81173z 1-(4-Chlorobenzoyl)-5-methoxy-2-methyi-3-indole-

acetic acid. Chemerda, John M.; Sletzinger, Meyer (Merck
and Co., Inc.) Fr. 1,534,376 (Cl. C 072), 26 Jul 1968, Caa.
Appl. 23 Aug 1966; 3 pp. The title corapd. (I} (U.S. 3,161,654,
CA 63: 2057b) is prepd. Thus, a mixt. of 10 g. 4-MeOC,H
NHNH;.HC!, 10 g. AcCH,CH(CO;Bu-kert):, and 10 g. leri-
BuOH is refluxed 5 hrs. to give di-fert-butyl 5-methoxy-2-
meghyl{i-iudolemalonate (I1); I dibenzyl ester analog is prepd.
similarly. A soln. of 5 g. 1L in 100 ml. HCONMey (DMF) is
added to a suspensioa of 10% excess NaH in DMF sols., the
mixt. sticred at 0-5° until evolution of H ceased, a 109; molar
excess of 4-CIC;H,COCI added slowly, the mixt. stirred 1 hr.,
and excess NaH deactivated with H:O to give di-fert-butyl 1-(4-
chlorobenzoyl)-5- methoxy - 2 - methyl - 3 - indolemalonate (II);
111 dibenzyl ester analog (IlIa) is prepd. similarly. A mixt.of §
g. 111, 100 ml. toluene, and 1 g. 4-MeC,HSO;H (or MeSO:H) is
refluxed until the evolution of Me;C: CHj; ceased to give crude I,
which is purified by recrystn. from fert-BuOH; IiIa may be
cecompd. similarly in HOAc until IIIa can no longer be detected
with thin layer chromatog. A soln.of 5 £. Iila in 100 ml. HOAc
contg. 1 equiv. HCI is hydrogenolyzed (5%, Pd-C) until absorp-
tion of H ceases, tise catalyst is filtered off, the soln. heated at 30—
118° until evolution of CO; ceases, and concd. in vacuo to give I,
Stanley J. Davis

T
(¢]]
tn
~N

. 81170w  1-(n-Chlorobenzoyl)-2-methyl-5- (substituted) - 3 - in-
doleacetic acids. Chemerda, John M.; Slctzinger, Meyer
(Merck and Co., Inc.) Fr. 1,534,328 (Cl. C 07d), 26 Jul 1968,
Can. Appl. 23 Aug 1966; S5pp. Thetitiecompls. (I)areprepd. by
an improved process from the indole-3-carboxylic acids (I, R =
R’ = H). A mixt.of 20g.II(R = R’ = H, R” =~ Mc0), 250
Y. CHsCly, 40 x. isobutylene, and 1 ml. coned. 1:50; was kept
at rooro-temp. in a sealed autoclave 60 hrs.  Pouring into ice-
water contg. 4 g. Na,COsgave II(R = H, R’ = CMe;, R” =

R X
CH.CO,1 R e
éoc.u.cu k

McO) (III). To a suspension of 2.8 g. NaH in 30 wl. anhyd.
Me;NCHO was 2dded 2 soln. of 26.2g. Il in 100 snl. M. NCHO,
the mixt. stirred 0.5 hr. at 0-10°, treated dropwise with 19 g.
p-CICit,COCl at 0-10°, and stirred 1 hr,  The mixt, was poured
into 400 ml. ;0 conty. 10 g. AcOH, the product exudl. with
PhMe, washed, dried, coned. to 100 ml., treated with 1 g. p-
McCeH,SO:i{, 2nd heated under N at 90-5° for 2 hrs. to clecave
the ester. Processing gave eryst. JI (R = p-CiCHCO. R =
H, R = MeD) (1V). Keepingamixt.of3g. IV, 2.57. OCH:,
and 300 ml. ¢ry £0:0 ot room-tesup. 8 hrs. and ooiiax © — 10°
gave the acic chloricde, 5 g, of which in 20 mi. Lgp) o
with 2.8 g. C15;M5 ie %0 ml, Et:0 to give 2 suin. nf lie diazo
Ketone. ‘The ressiting soln, was evapd,, dissolved i i

aq. McOH, tear 1 with 0.5 g. PRCOiAg and | it
flused T ke, A-ehiicaren of the filtered soln. wit L
gave [ (R = 2°-0). By a similar process was proje. "{R =
Mo, N) from 1004 - 120 = HL R = 326N, frooN L ualie
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81168b 1-(p-Chlorobenzoyl)-3-indoleacetic acid derivatives.
Chemerda, Joln M.: Sletzinger, Meyer (Merck and Co., Inc.)
Fr. 1,534,326 (Cl. C 07d), 26 Jul 19G8, Can. Appl. 23 Aug 1966;
10 pp. I (]8 = McO or Me:N, R’ = Me) are prepd. by redn.
of derivs. I (R = MeO or Me:N, R = formyl or a protected
formyl, or a substituted Me). Heatings wixt.of 528 g. I(R =
McO, R’ = CH.0S0:.CHMe-p) (II), 70 mi. Me.SO, and 10 g.
NaHCO; 5 win. at 160°, cooling, pouring into 500 ml. H;O,
extg. with 2 X 100 ml. CHCl, and acidification gave I (R =

pew e g w el
No K ® \C)T,(("] 0
COCHI4 acHoc  Vy.

MeO, R’ = CHO) (Il). I(R = MuN, R’ = CHO) (IV) was
similarly prepd. Stirting 2 inixt. of 0.1 mole Il and 0.1 mole
LiCl in 100 ml. Me:CO 48 hrs. at 25° gave I (R = MeO, R’ =
CH,Cl) (V). I (R = Me:N, R’ = CH:Cl) (VI) was similarly
prepd. Treatment of 0.1 mole X in 200 ml. MeOH with 0.2
mole NaSMe in MeOH at 25° 48 lirs. gave I (R = MeCQ, R’ =
CH,SMe) (VII) from which the sulfone I (R = MeO, R’ = CHy-
SO:Me) was prepd. by oxidn. By similar methods were prepd.
I(R = MeN, R’ = CH,SMe and R’ = C,SO-Me), I (R =
MeO, R’ = CH:NMa,) (VIII) and I (R = Me;:N, R’ = CH;,-
NMe.) (IX). To a stirred mixt. of 10 m]. HSCH.CH.SH, 1.25
g. ZnCl;, and 1 g. Na:SO, at 5* was added 3.72 g. III and the
mixst. stirred for 24 hrs. at 5° and at ro>m-temp. 4 hrs. to give
X(X = S, R = MeO) (XI)crystd. from ter2-BuOH. X (X =S,
R = Me:N) was similarly prepd. and crystd. fromaq. EtOH. X
(X =0, R = McO){crystd. from fert-BuOH ) was prepd. by reflux-
ing a mixt. of 0.01 mole III, 10 ml. HOCL..CH,OH, 2:d 0.1 g. p~
MeCH.SO:H in 100 ml. CH, with removal of the H:O formed.
X (X = O, R = MeO) was similarly prepd. Stirring a mixt.
of 0.1 mole IT, 0.1 mmole NaOAc, and 100 ml. AcOH for 18 hrs.
at 25° gave [ (R = MeO, R’ = CH;0Ac); I(R = Me:N, R’ =
CH,0Ac) was also prepd. Reacting 5-hydroxylevulinic acid
(XII) in tetrahydrofuran (THF) with 2.1 equivs. dihydropyran
and a few drops concd. HCI gave the O-(tetrahydropyranyl)cther
tetrahydropyranyl ester (XIII) of XII purificd by distn. Re-
fluxing XIII with 1 equiv. p-MeOCJILNHNH..HCl in dry CH,
for 5 brs., filtering, aml evapg. gave pyranyl S-methoxy-2-
pyranyloxymethyl-3-indoleacetate whicli was converted to the
N-(p-chlorobenzoyl) deriv., and deesterified by stirring at room-
temp. with a little concd. HCI in lert-BuOH. The product,
I (R = MeO, R' = CH.OH) (XIIfa) was converted to Il by
normal tosylation. I({RR = Me;N, R’ = CH,OH) was prepd. by
s+ similar process. Treating a soln. of 3.72 g. IIl in 100 mi.
11OH with 3 g. amalgamated Zn and 5 mi, coned. HCl and re-
fluxing 24 hrs., gave after filtering, pouring intv H;O, collecting
the solid, and crystg. from fert-BuOH, I (R = MeO, R’ = Mc)
(XIV} I(R = Me:N, R’ = Me) (XV) was similarly prepd. from
IV. XIV was also obtained bv heating a soln. of 3.72 g. Iil in 100
ml, FtOH with 4 g. Raney Ni W2 and H at 105 bars pressure
and 80°.  Hydrogenation of 3.93 ¢. V in 200 ml. 955 12011
contg. 10 ml." N NaOH with H and 0.5 g. Pd catalyst gave XIV.
Similas redn. of VI yave XV. V and VI were also reducc:! with
Zn and HCI in EtOH to give XIV and XV, resp. In a further
process, XIV was prepd. by retlusing together a mist. of 4.04 5.
VI, 20 g. Raney Ni, and 300 ml. EtOH for 2 hes. e same
product was analogously obtained from XI.  Hydrogenat.na of
5.29 y. VIIE methiedide in 100 1l H:0 contg. 2.5 g. Nab Ln with
0.1 g. Prand H gave XiV alter § hirs, at room temp. and presanie
Catalytic redn. of 4.¢:1 . vl in 100 ml. EtOH with H anc
g. 'd/C catalyst alzo gave X1V, IX similarly yielded W1V ¢
XI3fa. Refluxing asolu. of 3.94 g, [(R = MeO, R’ = Cif.7) le;
(prepd. from I and N.OLT- in MeOH) and 4 g. iotuly
aluwninus hydeicse in 120 s, PHE for 4 hes., pourins fe) 0 5 L
ice-water, and acidif i with dil. HCl gave XIV, XV wa, i
Jarly prepd. XIV amd XV were ziso prepd. by treatmens o % an
VI, resp., witht Mg in TH | LS SURETRA

811662 1-(p-Clilurabenzayl-2-methylindoleaceiic acul - loriva-
tives. Chemerda, [ dn L0 Sletzinger, Meyer 700 u !
Co., Inc.) Fr.1,553,375:C8 C07d), 26 Jul 1968, Can. .l 2
Auy 1966; 4 pp.  The tite conopds, (1) are prepd. try ovi
ketoues (I1) with a bypociiomte of hypobromite, Mol o
mint. of 17.4 5. paMeOC N ITC and §3 . 0
e in 100 ml. tori-BuOil G ars and work-up gave 1D
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(IV). A soln.of 5. IV in Mcsd ICHO contg. 109, excess Nali
was treated with 1.05 equivs. 2-CIC,H,COCl at 0-5°, stirred at
0-5° for 2 hrs., and treated with 5%, aq. AcOH togive I (R =
MeO) (V). Treatmentof 2g. V in 20 mi. dioxane with a 10%
excess over theory of NaOCl and 2 g. NaOH, stirring at 35° for 1
hr., addn. of 10% NaHSO; to destroy excess reagent, adjusting to
pH 2 with HCl, and extg. with CHCL; gave I (R = MeQ0). By
similar methods were prepd. III (R = NO;)(purified on Al:O;)
and IL (X = NO;) (VI). Amixt.of3.2¢g. V1, 40 ml. MeOH, 17.2
mi. AcOH, 61 ml. aq. 36-8% CH:0, and 2.1 g. Raney Ni was
shaken with H at 50° and 2.8 kg./cm.? 24 hrs. to give IL (R =
Me:N)contg. someale. VIL Oxidn. of 2 g. of the foregoing mixt.
in 20 ml. dioxane with excess 109 aq. NaClO and 2 g. NaOH 1
hr. at 35° rave I (R = Me;N). P. Mamalis

81159z Hizh purity l-(p-chlotobenzoyl)-s-me!hoxy-z-methyl-
indole-3-acelic acid. Sletzinger, Meyer; Gal. Georze; Che-
merda, Joiin M. (Mesck and Co., Inc.) Fr. 1,340,724 (Cl. C07d,
A 61k), 27 Scp 1968, US Appl. 13 Oct 1966-14 Aug 1967; 3 pp-
The title compd. (I) is prepd. in higher purity and yield, com-
pared with a prior methnd in which a hydrazone intermediate is
used. I is a well known antiinHammatory agent, and it also
prevents the formaticn of granuloma tissue. Thus, a soln. of
P-MeOCH N HNHSO;Na (f1) in 210 ml water and 90 ml. &7?-
BuOH was treated with 29.7 ml. p-CIC{H,COC!, stirred 1 hr.
at 25° and 1 hr. at 75-80°, and treated at 80° with 330 wl.
to ~c and 76.6 ml. 259, NaOH. The aq. phase was sepd.
ana _xtd. with 150 ml. toluene at 80°. The combined toitene
xts. (~700 1nl.) were washed with 150 ml. hot water (80°),
concd. to 2kl ml. at 75°/508 mm. to remove the fer?-BuOH, dild.
to 700 ml. with toluene, heated to 80°, treated with 57.7 ml.
§5-9%, H;1'0;, stirred for 15 min., treated with 25.5 ml. levulinic
acid, refluxe! for Y0 min. while the water of reaction was sepd.,
cooled to §0°, mixed with 250 ml. hot water (80°), and stirzred 5
min. The aq. layer sepd. and extd. with 150 ml. hot toluene

“(80°). The cxt. was washed with 150 ml. hot water. Work up

gives I, m. 157-9°. I can also be prepd. without the use of fert-
BuOH in the initial acylation step. To demonstrate the direct
acylation of the a-N ot I, a soln. of Il in aq. dioxane contyg.
NaOH is treated with p-CICHCOCI to prep. (p-MeOCH.)( p-
CICH,CO)NNHSO,Na, m. 200° (decompn.), which is also
sefluxed  vith ethanolic HCI to prep. (p-MeOCH)(p-CICH,-
CO)NNH:.HCL, m. 179-80°. VNPF

81158y 1-(p-Chlorobenzoyl)-5- methoxy-2 - methyliodole - 3-
acetic acid. Chemerda, John M.; Sletzinger, ivMayer {Merck
and Co., Inc.) Fr. 1,534,459 (Cl. C 07d), 26 Jul 1968, Can.
Appl. 23 Aug 1986; 9 pp. The titie corapd. (I)is prepd. Thus,

McO X @ PepCCHCo, X=COH)
m (i, R~H)
I\ Me

ME (W, B=pCCH,C0)
2 mixt. of 10 g. 4-McOCH. NHNH; . HCI and 10 g. Ac(CEH: -
CHI:CMey in 100 nl. teri-BuOH is reHuxed 6 hrs, to givelL (X =
231:CMe;p) (11a); similarly ohcaned are 11 [N = CClicii.,
CH:CHCI, CI1:CClMe, C0H): ~HMe, C:CH, C:CMe, 0 Cit-
(OH)Me). Ia (10 g.) isaadzd o g ofa 507 NaH entulsion in
100 ml. HCONMes, followed by 3.5 g. p-CIC(H,COCI at 13-5°,
the toixt. stirred 2 hrs., and exczsy NaH decompd. t> gm0
(% = CH:CMes) (If12); simiiarly obtained are II (X = C70..
CH,, CH:CHCI, Ct1:CTille, C:CH, or C:CMe; to prep. 110
(X = C{OH):CHMe) (I1ib) nr 1L (X = CH(OH)Me), * 2.
dropyran adduct is first formed in the presence of 2.
SO,H. Powd. KMai, s addrd nver 5 hrs, to 2 K. IS i
2e:CO at 25 and the mixt. stirred ~10 hrs., 10 give 196 ANRC
COCO;H1) (Ilfc); similarly, 11 {}C = CH(OH)CMe:0F") N 84411
is obtained from Ila.  Aq. NaOH (1 equiv.) is added o 2 miee,
of 2. 11lc in 100 1l, 15:0 corts. n 10% molsr excess of 2077 107
and the st stireed 5 hies. at 92 trgivel. A satd.solu, .0 S0
(105, excess) in HOAe s wdded 10 5 g, U4 in 1)l PO
the mixt. stirred 16 Los, 1o mive . IIId may 2l he oxidiset ~o;
tn give HI /v - COULIes 20 i (le), A v, sofe arr
MeCO owith 1) y, alsy w2 LG

replace B0 07, fia -
Ile or 10 (X 2 SO0 7 CCHCH, crect
CHMe, CiCH, C ol pr Gl t)Me). 200 9t
shwe compds, are yoen | (B

oy the KT
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70454d Derivatives of 1-(p-chlocobeazoyl)-2-methyl-3-in-
dolylacetic acid. Chemesda, John M.; Sletzinger, Diayer
(Mecck and Co., Inc.) Fr. 1,534,489 (Cl. C 072}, 25 Jul 1963,
Can. Appl. 25 Aug 1956; 5 pp. Treatment of esters of 5-MeO
or 5-MeslN derivs. of 2-methyl3-indolylacetic acid in M=:NCEHO
with NaH, then with derivs. of p-chlorobenzoyl chloride gave the
following title compds. (I} (R, R}, X, and X! given): MeO,

CH.CO.R

N F

N’

© “’Q—a ®
_ 4

PhCH,, Br, H; MeN, PhCH,;, Br, H; MeO, PhCH,, I, H;
lMegN: PhCH,, I, H; MeO, PhCH,, Br, Br; Me:N, PhCH:.,
Br, Br; MeO, PhCH:, I, I; MeN, PhCHy, I, I; MeO, MaC,
Br, H; Me:N, MeC, 3-Br, H.  Action of p-MeCH,SOH i re-
Ruxing Phbe on the Me;C esters yields the corresponding acids.
Hydrogenolysis of the PhCH; esters replaces the 3- and S-halo-
gens and the PRCH; by H. | L. R. Caswell

70490z S-Dimethylamino- and S-methoxy-1-(p-chloro-
benzoyl)-Z-methylindole-3-acetic acids. Chemerda, John M.:
Sletzinger, Meyer (Merck and Co., Inc.) Fr. 1,534,458 (Cl. C
07d), 26 Jul 1968, Can. Appl. 23 Aug 1966; 5 pp. The title
compds., Ia (Z = CO;H) and la (Z = CO,H) (I) are

R CHT
(Ia, R N3tey)
—Me (s R-0Me)
COCH.Gp

prepd. X was prepd. by the carbonylation of 5-dimethylamino-1-
(p-chlorobenzoyl)-2-methyl-3-indolylmethanol Ia (Z = OH)
(1I1), Ya (Z = Cl1) (IV), or Ia (Z = Br) (V). Similarly, Il are
prepd. from Ila (Z = OH) (VI), Ila (Z = CI) (VII), or
IIa (Z = Br) (VIII). Thus, a mixt. of 3.2 g. III, 0.3 g. H.O,
0.8 g. Ni(CO),, 0.2 g. NiCl., and 0.3 g. concd. HCI was placed
in a stainless steel autoclave with an enarmel liner, of vol. 20 ml.,
and CO added to 63 bars. The mixt. was heated at 200° for 6
hrs. togiveI. A mixt. of 50 ml. CCl, and 4.8 g. III is placed
in an autoclave and 1 ml. BF; added at 4-5bars. CO was added
to 600 bars which was held for 9 lirs. After relezse of gas, the
product was washed with water, evapd., and crystd. from BuOH
to give I. II was similarly prepd. To a mixt. of 36.5 g. Me
NCHO and 15.34 g. POCl;at —-5°, was added 8.06 g. 2-methyl-5-
dimethylaminoindole at 20-25°, After 1 hr. at room temp., 20
g- CaCO; was added and the mixt. heated to 60® for 1 hr. and
cooled to 10°, 100 ml. 307, NaOAc added, H.0 added to make
500 ml., and 20 g. NaOH added. Refluxing the mixt. for 2 hrs.
and cooling to 10° gave 2-methyl-5-(dimethylamino)indole-3-
carboxaldehyde (IX). T» a mixt. of 25 ml. Me;NCHO and 4.8
g. NaH (as 509, emulsion in oil) were added 17.5 g. IX in 50 ml,
Me,CHO at 10°.  After 1 Iir., 18 g. 4-chlorobenzoy! chloride was
added and the mixt. stirred at 20~25° for 4 hrs. and dild. with
H;0 to give the benzoyl deriv. (X) of IX. Dimethylborane (2.5
g.) was added to a suspension of 9.2 g. X in 25 mi. HOAc, the
mixt. refluxed for 10 min., cooled, dild. with 8 ml. H.0, adjusted
to pH 7-7.5, and ILI removed by f:ltration. A mixt. of 31.77 g.
111, 20 g. CaCO;, and 300 ml. CiH, was stirred and 11.9 g. SOCI;
added over 30 min. The mixz. was heated to 40° for 30 min.
and filtered and the cake extd. with CH, to give IV, V-VIII
were prepd. by similar procedures. No phys. data or yields of
any of the compds. were given. Leonard F. Dixon

743de  S-Dimethylamino- and  S-methoxy-1-(p-chlszo-
benznyl)-2Z-methylindole-3-acetic zcids. Chemecda, John M.;
S'=izinger, Meyer (Merck aud Co., Ine ) Fr, 1,534,460 (Ci. C
G743, 26 Jul 1968, Can. Apzl. 20 Aug :906; 3 pp. The 1=

compts. (Land IT) azc prepd. by e seda. of the corvespon .1

nitrolenzoyl compds. (I ard V) to tie amines {V and V.;,
foli~wed by Sandmeyer reacticns.  Tiees, 0.01 mole IV, 100 !,
L:0:i, and 1.5 g. 109 Pd/C caralyst was hydrogenated at 3
barz H to give VI. VI (0.01 mnie) wa; dissolved in 23 mil, dil.
Htand diazotized. The soin, was aidled over 0.5 hr. to 10 i),
of a4 hoiling 109 soln. of CuCl in Hl, When all the N h.t
evoived the solid was collecte! » ! arystd. from lert-Bul f tn
oo 0l Twas prepd. by asion iy sesioqnireactinng, No- -
Toor yields given. Leonwrd ¥, 1.
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61211g 1-p-Chlorobenzoyl-2-methyl-3-indolylacetic acids.
Chemerda, Joha M.; Sleizinger, Meyer (Merck ard Co., Inc.)
Fr. 1,533,556 (Cl. C 07d), 26 Jul 1968, Can. Appl. 25 Aug 165;
6 pp. I is prepd. by decarboxylation of H (R = R' = H)
(ILI). Thus, to 0.01 mole 1-(p-chlorobenzoyl)-5-methoxyirdole
in 100 ml. tetrahydrofuran (THF) was added 0.021 mole CH Ny
CO;Me in 25 ml. THF. After 15 min. the mixt. was exposed
to uv light until the evolution of I¥ stopped to yicld II (R =
R* = Me) (IV). Similarly, reaction of 1-(2-chinrobenzoyl)-
5-methoxy-3-indolylacetic acid with CHN:;COble in THF
afforded II (R = H, R = Me¢) (V). V (0.01 mole), 8.5 g. LiI,
and 200 ml. 2,6-lutidine was refluxed 8 hrs. uader N, cooled,
100 ml. CHCI, and 100 ml. 2N HCl added and the CHC), layer
worked up to yield IIl. Similar treatment of IV afiorded IIL.

-0 R
D@ W S )
N .

&

COCH. Q4 oo COCHO-+

MO CHLOMe

: \0:—]:4:1.00;'- o
N
H

Heating 26.64 g. 4-MeOCH,NH; and 26.71 g. MeO,CCH:CO-
CHBrCH,CO:-Me 3 hrs. at 100° under N yielded VI. To 5 g.
509 NaH in 50 ml. HCONMe; at 5° was added 27 g- ¥1 in 300
ml. HCONMey. After 1 br., 24 g. 4-CICH,COCI was addd
in 1 br. to yield IV which on treatment with Lil and 2,6-lutidine
yielded V. Refluxing 0.01 mole I ia 100 ml. 1,2-CLCH, until
the evolution of CO; stopped afforded I. The identical reaction
sequence is described for the S-dimethylamino compds.

61209n  1-(p-Chlorobenzoyl)-2-methyl-5-methoxy-3-indol-
acetic acid. Chemerdz, Johin M.; Sletzinger, Meyer (Alerck
and Co., Inc.) Fr. 1,534,487 (Cl. C 07d), 26 Jul 1968, Can.
Appl. 23 Aug 1966; 4 pp-; (cf. U.S. 3,161,654). From 10 g. >-
McOCHNHNH; and 10 g. PrCOCH(CO,CMe;): in 100 mi.
tert-BuOH, refiuxed 5 hrs., was obtained di-lert-butyl 2-methyl-5-
methoxy-3-indolmalonate (I). Action of a 109 mole excess p-
CIC4HCOCl on 5§ g. 1 and 109, mole excess NaH in 100 ml. Mer
NCHO gave di-fert-hutyl 1-(p-chlorobenzoyl)-2-methyl-5-meth-
oxy-3-indolmalenate, bromination of which gave di-fert-butyl 1-
(p-chlorobenzoyl)-2-methyl-5-methnxy-3-indolyl-a-bromomalo-
nate (II). Refluxing 2 g. II in 100 ml. PhMe contg. 0.2 g. p-
MeCHSO;H gave 1-(p-chlorobenzoyl)-2-methyl-5-methoxy-3-
iadolbromoacetic acid (III). Actionof H on 1 g. IU and 0.2
g- 5% Pd-C in HOAc gave the title compd. (IV). Action of 0.1
g- 2-MeCH,SO;H on 5 g. 1l in refluxing PhMe gave tert-butyl 1-

MeO CH.COH
Lo o
COCHCI4
(o- chlorobmzo‘yl) -2-methyl-5-methoxy-3-indolbromoacetate,
bromination of which gave lert-butyl 1-(>-chlorobenzoyl)-2-
methyl-5-methoxy-3-indoldibromoacetate (V). Hydrolysis of
V gave 1-(p-chlorobenzoyl)-2-methyl-5-=<thoxy-3-indoldi-
bromoacetic acid, which was hydrogenolyzed to give IV.

61204z 1-(p-Chlorobenzoyl)-2-methy!-3 -mettoxy-3-(2-nitro-
ethy!)indols. Chemerda, John M.; S!zrzinzer, ;dyeyer((Merck
and Co., Irc.) U.S. 3,449,364 (Cl. 251 ~325. 03¢ C074), 10 Jua
l?a‘J.__App_i;Es Jul 1087; 2 pp. Refiuxing 17.4 g. p-MecOCH -
I\E{.\.-I;._I:v.-l and 15 g. 5-nitro-2-peatannn= § hrs. in 100 ml.
fer?-3uDH gave 2-methyl-5-methoxy-2-(2-nitroethyl)iadoie
(I, R = }, P} = CH,CHiNO;) (Ia). Iz (i0 z.)in ACONMey
coaty. 1.1 cquivs. NaH, treated slov'y wity 1.05 equivs. P~
CiC,t1,COCI kept 2 hrs. at 0~5° Yeis:=s U0 mil. 5% aq.
HOAc was added, gave the title compit. (1, 2 = pCICH,CO, R?
= CHLCLLNO;) (1), XX (2g.) was stirre L3, ia coned. HC!

MO "
S w @
NIESY

-9

.o

e

at 0~10°, nnd H/O was added to give 1-pchlnrobenzon-2-methyl-
5-me:hoxyi:dole-3-acelic acid (I, 2. -I;-Cl';:.?'f.CO,”R‘ :eC!’!,z-
CO.20) (il!). Thus, Il is a useful intersv~liate for prep-.
L (CA 43:2957D). P. E. Shaw
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115305t 1-{p-Cklorobenzoyl)-2 -me:h;l-s-me:hox{i?dole{ -
cetic acid. Tagi, Hidero; Otani, Motoharu; izutaai,
;\':oshi: Mashimo, Katsumi (Kowa Co., Ltd.) ]ap.:.n. 69
05,223 (CL 16 E 332), 04 Mar 1359, Appl. 05 Jul 1966,‘2_9:)—.
Trecatment of 1-( p—chlorobcmoylH-:_cetyl-s-memoxyé,a-dth)-
drocarbostyril (I) with acid gives the title product (11), ys:l’ul as
an antiinflammatory druz. In an exzmple, 260 mz. I in 10 ml.
Me.CO is heated 5.5 hrs. with 0.5 ml. 105, HCl and evapd., 't_he
residue dissolved in Et-O, the sola. washed with F:0, extd. with
5%, Na.CO, soln., and the ext. acidified \uth.l-lCl,\a!:g éstd.
with Et:O to give 170 fnz. 11, needles, m. 1.?%-5. (aqi. f{auok:;

- 106381k Indole aliphatic acids. Merck and Co., Inc.
Brit. Amended 1,050,735 (Cl. C 07d), 07 Dec 1965, US Appl. 01
Feb 1963; 5pp. Division of Brit. 1,050,728 (See Neth. Appl. 64
00,813, CA 62: 4009a2). Same disclosure. Changes in wording
in the jutroduction. - .. . SXwv

87569j 3-(Carboxymathyl)-1-(p -chlorobenzoyl) - 5 - methoxy<
2-metbylindole.- Christensen, Svend A. (Aktieselskabet Dumex
{Dumex Ltd.)) Brit. 1,130,429 (Cl. C 07d), 16 Oct 1968, Appl.
0% Jul 1966; 2 pp. The title compd. (I) useful as an antiin-
flammatory and antipyretic agent is prepd. by treatment of
4-acetyl-1-(p-chlorobenzcyl)-6-raethoxy - 3,4 - dihydrocarbostyril
(II) with HC1. A mixt. of 0.29 g. 11, 0.5 ml. 109, HCI, and 10
ngl. Me:CQ was refluxed for 5.5 hrs. and evapd. aad the residue
dissolved in Et;0 and filtered. Extn. of the filtrate with 2q.
NaHCO; aad acidifying the ext. to pH 2 gave I, m. 151-3° (aq.
MeOH). ) P. Mamalis

77786p 1-(p-Chlorobenzoyl) -5 -methoxy-2 -methylindole-3-

"acetic acid. Christessen, Svend A. (Aktieselskabet Dumex

(Dumex Ltd.)) Brit. 1,131,545 (CI. C 07d), 23 Oct 1968, Appl.
22 Apr 1966; 4 pp. The title compd. (I) is prepd. Thus, p-
benzoquinone is treated with MeC(NH;): CHCO:Et to give 2-
methyl-3-carbethncy-5-hydroxyindole (1), m. 205°. X[ is
treated with Me,SO, to give 1(i; I is treated with PhCH.OH to

MO .
L6 = Sl € W Wig
lic' 3o B e
'Oc—-D-O @, R=Et, R ~H)

U, R = E¢, B* = de)
o ) OV, R ~PACH, R* = Bla)

O =
m :

€V, R~ CO.CH,Phy

VL R=COH)
(ViL, R~ COCT) .
VI, R =COCHXN, .

give benzy! ester IV, IV is treated with p-CIC,H,COC! to give
benzyl 1-(p-chlorobenzoyl)-5-metboxy-2-methylindole-3 -car-
boxylate (V); V is hydrogenated over 17, Pd-C at 3 atre. to
give acid VI; and VI is treated with SOCI; to give VII. VI is
treated with CH;N; in ether to give diazo ketone VI o soln.of
VI in dioxane is added to a suspension of AgNO; in 17, N2.3,0;
ot 50°, and tae mixt. is acidified to yield I. BD?PN
»

%7783% Axntiizlammatory N-benzoyfndoles aad thienof3 4=
blindoles. Sorrentino, Pasquale D. (Aktieselskabet Disnex
(Dumex Ltd.)) S. African 68 01,254, 18 Jul 1353, Brit. Appl,
28 Fcb 1967; Spo. Indolederivs. (I) a:e prepd. by c~taiytizally
reducing diiydrothiophenod’,4’:2 3-indole derivs. Tiac., 3.2
g. N-(p-methoxypienyl)- N-(p-chloroberzoyl}iydrzine-11:1,

2 g. 4-thiophanone-2-carhoxylic acid in 15 ml, AcOH was
und heated to 897 for 3 hirs., cooled to room remp. and tt
pousad iato 51 inl. H10 to ppt. N-(p-chlorobenzayi, -3¢

2'-rarboxydihydrothiopheno 3’,47:2,3-indole, 3 5. of whizh was
added to 20 g. Raney Ni suspended in §00 ml. EOQf aud the
mixt, boiled geatly 4 hrs. to give N-(p-chlorobsazoy!;-5.m=thoxy-
2-methyl-3-indoleacetic acid m. 181°. Sinilacly neapd. were

}ro—Oj:cusvco,t:
N Me 0

COCH R4

the followin gz [ (i, RYand m.p. given): FE, 30, .. . 7, - Ct,
87-8°, : o EIT T -
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1065492  1-(p-Chlozobenzosi)-2-niethyl.5 - mmethoxy - 3-indole-
acetic acid. Gal, George (Merck and Co., Inc.) U.S. 3,397,-
211 (Cl. 260-326.13), 13 Aug 195S, Appl. 09 Sep 1956; 3 pp.
The title acid (i) is prepd. Thus, 5,2-MeO(H-N)CH.CH:CH-
CO:H is treated with p-CICeH(COCL in the preseace of 12V

s "“\O:;E:gm
. | - ° i ™
COCHOp - COCH,Qp

NaOH st 30-40"° to give 5,2-Me0(p-CIC,H,CONH)CH,CH:CH-
COH (II). II (33.2 g.)is treated with 5.0 g. AcH in 100 ml.
HOAc 2 hrs. at 60-70° to give N-(a-hydroxyethyl®-2-(p~chloro-
benzamido)-5-ruethoxycinnamic acid (UI). A mut. of 5 g.
I, 100 mg. p-MeCHSOH, and 100 ral. ether is kept 12 brs.at
—20° to give IV. IV (5 g.) is added to a saln. of 0.5 g. HyPO,
in 20 ml. HOAc aod the mixt. is refluxed 2 hrs. to give I, m.
158-60°. A mixt. of 33.2 g_ IT, 100 ml. HOAc, 5.0 g. AcH, and
0.5 g. 85% H,PQ, is agitated 2 day.- at room temp. togivel. The
following 2,5-RRICH,CH(OEt): (7. and R} given): CI, NOy;
NH;, NO:; AcNH, NO;; and the following compds.: 2,5-H.N-
(Me;N)CH.CHO, 2,5-AcNH(MQN)CcHaCH:Cl'!CO,H, 2,5
H;N(MeN)CH,CH:CHCO;H, are prepd. according to known
methods. B . BDPN

96464c_ N-Acylated carboxylic acid derivatives. Ecsery,
Zoitan; Kosn..lldiko; Seress, Jeno; Somfai, Eva; Milak, Mrs.
Zoltan; S.omfm, Zsuzsa; Daroczi, Mrs. Istvan (Chinoin Gyogzy-
szer es Vegyeszeti Termekek Cyara Rt.) Hung. 154,933 (CI.
C 07cd), 25 Jul 1968, Appl. 22 Aug 1965; 7 pp. fert-Bu N-{p-
chlorobenzoyl)-2-methyl-5-methoxyindole3-acetate (I g.), 10
ml, CH,, and 1.5 g. CCI,CO,H is refluxed for 3 hrs. to give 1009,
N_-(p-ehlorghenzoyl )-2-methyl-5>-methoxyindole-3-acetic 2cid, m.
151-3° (96%, EtOH). N-Acetylanthraailic acid, m. 182-%°,
was obtained similarly from feri-Bu N-acetylanthranilate, m.
79-S17, which was obtained from 2-methyl-3,1-benzoxazin-$-one
with fert-BuONa, . . T- Mohacsi .

67217u Indole-3-acetic acids. Gal, Ceorge (Merck acd Co.,
Ioc.) U.S. 3,390,154 (CI. 260-326.13), 25 Jun 1963, Apal. 09
Sep 1966; 3 pp. The title compds. are prepd. by reducing a 3-
indolylgiyoxalate or glyoxalic acid to form a 3-indolineglycolic
acid or ester, acylating the glycolic compds., aad finall7 keating
the Ntacyl compd. iu the presence of an acid. Thus, 25 ml.
oxalyl chloride was acdded dropwise over 30 min. to 0.25 mole 2-
methyl-5-methoxyindole in 500 ml. anhyd. Et.0 at N-5". Aiter
1 hr. at 0-5°, 23 g. ankyd. MeOH was adder] over 30 zia., the
sojvents were removed in vacuo, and the residue wns czorysed.

204) CHIOH)COH

TN Nage m

b

from MeOH to give Me 2-methyl-8-methoxy-3-indni-~iyn zalate
(I). Iwasreduced with Alamaleam to Me 2-merhyl-ommerasye
3-indoleglycolate (I1). I znd Il were both hyi
basic aq. soln. vith Ran<v Ni to 2-methyl-5-meths-
glyculic acid (L),  p-C.2H,COCH (18 ml.) was -
g. Hlin 21 wil. 1137 NuO which was maintaioed at 272, 510 .ad
40° during ac”a., 2ad tine raixt, worked up to sive i-{r~hinro-
beozoyl)-2-metnyl 3-methn cy-3-indolineglycolic  acid (C/) A
mixt. of 37.5 g. IV in 30 . benzene aad 3.0 1. p-2-f +CeiliisH
in 23 rl. glacial AeOH wns refuxed and Freed of vatsr by azecm
tropic distn. V'hen thz theoretical amt. of waler a.t

lecterl, the mixt, - cimt up to give 1-(p-chl. v
methyl-S-metn. saetie acid, m. 150007 7 L.
The 5-dimetnvia cean alsobepernl, v
These comy.ls. . s atitatnigator L o
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35930k 1-Benzorlindols-3-acetiz ecid decivatives. Yama-
moty, Hisa0: Nakao, Masaru (Sucitomo Chamcal Co., Lt ;
Japan. 67 24,501 (CI. 168 E 332), 25 Nov 1867, App.. 07 Dec
135; 2pp. Manuf. ol I, useiui as antiphlogistic, analgesic, and
antipyTetic ageats, by heating il is described. Ie an exampls, 2
g-H{R' = C], R? = OMe) is heated 20 m:a., the product cooled
and extd. with 5 m!. AcOH, 15 ml. H-Q added 1o the ext., and the
ppt. washed with H:O to give I (R! = CI, R? = OMe), m._ 151-3°

O

OOCH.Rp
(dil. EtOH). Similarly prepd. are the following I (R?, R?, aad
w.p. given): Ci, OEt, 162-4°; H, Cl, 169-72°; Ci, F, 148-50°;
Mec, OMle, 154-6°; OMe, OMec, 158-60°. Hiroshi Kataoka

104976t N-Benazojlindole derivatives. Sumitomo Chemical
Co., Ltd. (by Hisao Yamamoto, Katsu Nakio, and [samu Maru-
yama). Japan. 15,092(°67) (Cl. 16 E 332), Aug. 22, Appl. Apnl
19,1985:3pp. Manuf. of I, useful as analgesics isdescribed. In
an example, a2 mixt. of 2 g. N'-(p-methoxypitenyl)-N'-(p’-
chl_?rohmznyl)hydmine-l-l(‘.l and 8.5 g. levulinic acid is heated
at 70° for 3 hrs., let stand overnigbt, and washed with 60 ml. cold
1i:O to give I (R* = CI, R* = H, R? = Me), m. 157-8° (Et.0),

®
COCHR"p

quant. Similarly prepd. are the following I (R}, R2, R3, and
m.p. given): CI, Me, Me, 89-90° (509, MeOH); CI, H, Eg, 161~
4° (dil. ECOH); Br, H, Me, 162—1° (dil. EtOH): F, H, Me, 148-
50° (dil. EtOH). Hiroshi Kataoka

29596p Indolyl acid amides. Tsung-Ying Shen (to Merck &
Co., Inc.). U.S. 3,336,194 (Cl. 167-65), Aug. 15, 1967, Appl.
April 30 and Nov. 18, 1963; 13 pp. The title compds. (I) are
useful antiinflammatory agents. A soln. of 25 g. p-McOCH,-

Re,
\E IICMR'COR
N Ngr )

. R

NHNH:.HCl and 20 g. Et a-methyllevulinate in 250 ml. 2V
ethanolic-HCI was heated on the steam bath a few min., the
spontanecous refluxing allowed to subside, the mixt. again refluxed
on the steam bath 30 min., coned. in vacuo to 80 ml., dild. with
400 ml. H;0, and extd. with Et;0, and the Et,0 ext. worked up
in the usual manner tu yield an oil which was chromatographed
over acid-washed alumina and distd. in a short-path dista. app. to
giveI (R = OEt, R' = Me, R? = Me, R? = H, R* = MeO) (la),
be.1s 150-3°, m. 53-5.5° (Et;0-petr. ether). A suspension of 2.3
€. 50% XNaH-mineral oil suspension in 250 mil. HCONMe,
(DMF) was stirred 20 min. under N with ice-cooling, treated with
8.64 g. Ia, stirred 20 min., treated dropwise during 30 min. with
8.6 g. p-MeSCH.COCI (II) in 50 mi. DMF, stirred S hrs. in an
ice bath under N, and poured into a mixt. of 500 ml. E¢;0, 5 mi.
AcOH, and 1 1. iced H,0, the org. products extd. with E1,0, the
Et:0 ext. washed with a large quantity of H;0, dried over Nas-
SO, and filtered, the filtrate evapd. to near dryness, and the
residue chromatographed over alumina to give [ (R = OE(, R! =
Me, R? = Me, R? = p-MeSCH,CO, R = Me0). A mixt. of
27 g. p-MeSC(H,CO:H and 21.4 g. SOCl; was heated 1 hr. on the:
steam bath to give II, m1. 40~4°. A soln.of 15g. I (2. ~ Me0),
R'= H, R?= Me, R? = H, R* =« MeO)and 0.2 g. Na in 20 ml.
PhCH,OH was slowly fractionated during 4.5 hrs. uzh A
Vigreux column to remove M=OH. The excess PhC..5.{ was
distd. at 60°/2.5 inm. to Jeave (8.6 g. [ (R = PhCH.0, ¢ =~ i,
R? = Mec, R? w H, R¢ = M), Asoln.of 1.5g. 1L [sce el
in 20 ml. EtOAc conty. a rirop of AcOH was reduced cata
at room temp. vver Pd on C 1o give I (R = PhCHLD, I o,
R? = Me, R? = £, P4 vs 200), m, 172-3%. A scio. i L1
dicyclohexylearbndinni tz (£i{; and 22 g. I (R« 78, e 8
R! = Me, R* = [{, ' = M20) in 200 ml. te: 2h- Lt
(THF) was kept 2 %z ur -com temp, and filtere :
evapd. in vacuo 19 3 residue v hich was flushed wio .
B, treated with 25 w1, r-BuOH and 0.3 ¢, fui-i )
refluxed 16 hrs., the excess ain, removed in vacuo, and te 7es
dissolved in Et:O «nd work~! up by standard proced:ir; to yiv
18 g. of an oily vster. A stirred soln. of the fatter v 530 ini,
dry DMF was treat ] withh 2 and K-ClQH.COC! a6 above *)
give I (R w fert-D:0), RV v 11 R? = Me, R = p.CiCki 20, 220
w MeO) (Ic), s i34 (M eOH). A stisred 'vr 0 v .,
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I 2nd 1.1 2. powd. porous plate was heated ican o bath at 210°
under N 2 hirs, covled, ar:d dissolved in Cddy and the mixt. extd.
with Nal2CO; soln., filtered, nectralized with AcOH, and acidi-
ficd witk . HO  toogive 0.3 . TR = R = JEL KT - Mo, R3 =
p-CIC L L), R = Q) m. 131 fag. BROE). X ~dn. of 2A
x. LU 110 el drey THE was sddod dertng 56 mwizte. tee 1 solni. of
13.9 ¢ p-O:NCELOIE and 12.3 g, tsosicuiisic acul in 230 ml.
THE and the mint. stirred overspghit to give pouteophicuyl i
miotinate (IV), m. 126-7%0 N ouat.of 100wl DMF and 10.5¢.
T(R = McO, R' = H, R? = Mc, R = I, R* = McO)under N
at 0° was treated with 2.5 g. 30%, Xall in wimeral oil mist,,
stireed 3) min., and treated during 13 min. with a soln. of 11 3.
IV in 50 ml. DMMF and worked up as above to give I (R = MO,
R! = H, K2 = Me, R = isonicotingl, R® = McOQ), m. 114-15°.
Id (sce below) (3 g.) in 300 ml. McOH was reduced with H in an
autoclave over Raney Ni to give I (R = McO, R* = H, R* =
Mc, R? = H, R* = NH.) (Ie), n. 144-3%. A stirred mixt. of 1.0
g. Ie, 0.99 g. Bc(CH:)Br, and 0.995 . anhyd. Na:CO; was re-
fluxed G hes. under N and filtered, the filtrate coned. in vacuo to a
small vol., dild. with Et;0, washed with H,O, dried over Na:SO,,
concd. in vacuo, and chromatographed over silica gl to give I
(R= MO, R' = H R® = Me, R' = H,R* = 1-pyrrolidinyl),
m. 117-19°. A mixt. of 0.337 g. If (sce below) in 20 ml. distd.
MeOCH,CH.OMe (V), 1.5 mi. AcOH, and 0.5 mi. 379 aq.
HCHO was reduced over Rancy Ni at 40 psi. at mom temp. to
giveI (R = McO, R' = H, R? = Me, R? = p-CICH.CO, R¢ =
Me:N). A soln. of 0388 . It in 30 ml. anhyd. EtOAcand 0.306
£. Ac;O was reduced over Raney Ni at ronm temp. and 40 psi. to
give I (R = McO, R* = H, R* = Me, R? = p-CiC,l1,CO, R* =
AcNI), m. 176-7°. A slurry of 80 mil. dry C,tle, 20 ml. PhCH,-
OH, 3.0 g. Ig (sce below), and 0.2 g. p-McCHSOH was re-
fluxcd 2 hrs. under N and the formed H.O removed in 2 Dean-
Stark tube. Exccss ale. was removed in vacuo, the residue dis-
solved in Cell, washed with aq. NaHCO;, followed by H:O,
dried, and concd. in vacuoe, and the residuc chromatographed
over acid-washed aluming to give I (R = PhCILO, R! = I, R? =
Me, R = 1, R* = NO:), m. 147-8° "Cillc-petr. ether). A
soln. of 04025 molar I (R == McO, R* = Me, R? = Mc, R? =
p-CIC(H,CO, R* = XO,) in 100 wml. EtOH was hydrogenated
over 120 myg. 109, Pd on C at 40 psi. and soom temp. to give 1
(R = McO, R! = Mc, R? = Me, R? = p-CICH.CO, R* = NH:)
(Ih). A cooled, stirred suspeasion of 1 (R = MO, Rt = H, R?
= Me, R? = p-CIC(H,CO, R* = XIH,), NuH, and DMT was
treated with Mel to give I (R = McO, R* = H, R? = Me, £3 =
p-CICH,CO, R* = AcMcN). A mixt. of 0.02 umle 1h, 0.044
nole cthylene oxide, and 0.03 mole AcOH in 300 ml. V was
heated 18 Iirs. at 100° in an autoclave, dild. with H;0, and filtcred
togive I [R = McO, R* = Me, R® = Me, R = ‘p.ClCdl.CO,
R' = (HOCI.CH:)NJ (Ii). A stisredd soln. of Ii and 2 nole
proportions of p-MeCyHSO:Cl in CsH.N at 0> was poured into
H,0 and the 3-bis(p-tolybulfonyloxyethyl xunino comprl. isn-
lated. ‘1he lutter was dissolved in Colg, treated with 1 mole
MeNH;, kept 3 days at reom temp., and poured into ice-H;0,
and the product isolated in the usual muneer (o give I (R =
MO, R = Me, R* = Me, R? = p-CICeH,CO), {* = J-mncthyl-1-
piperazinyl). A mist. of 36.02g. triphcnviphosphonium bromide
and 9436 ml. 0.1 8 Bul.i was stirred 1 hiro at rocm tonp. under N
and treated with 38 g. Et (2-methyl3-mcthoxyindol-3-yl)-
glyoxytate in 260 . Colly anc the mist. stirral 1 he,, trunsferred
to 2 clased pressure Mlask, and hieated 5 Res. at G5~70° to give Et
a-(1-Dengoyl-z-methyl-S-muthosyvindul -yt hacrylate (VI). A
solit. of 1.8 . VI ia 10 ml. THF was treated with 4.0 g, Cilsl.,
1.75 k. Zn-Cu couple, and iodine in 20 ml. THF, the mixt.
rellused 20 hrs. under N and fltered, the filteate added to ice-
1,0 and extd. with Et:0, and the £6,0 ~xt. worked up to cive
Et oot L-benzoyl-2-methyl-S-motnovvindol-3-yleyciopropancear-
bBovs.ate. A suspension of 1.0 ¢, 7070 B in 80 ml. Calls was
tre toot sucvessively with .5 2 Lo i, RY e HO R m Ale,
3w, B e MeD), 20wl D07, net 28 2. BeCl to give (R
w b, RE e B, R? = N, P3 = 31 120 = McO) (Ij), m. 210~
M0 10Ne). A soln.of 7 2. U Sl Veontg, §oesll 12V
* . the mist. poured it
S werhed up to Jive
e, R o MelGl A oo
NG aheterh soln of e T s BIR OHL, /Y

0 0% was tecated with 07 7
0 andd extd, with CH.C .0 o v
GF O, R e B, R m 2D

it Mo, 120 e p GO STe(d) ) 00T
P W el Vowas treatue o sttt T pmede asedbintyl el
i e, the mint. stireed s e ol i, sl filtered, e
"

e vemmmedintely ice-conted, gl e vl N, amid Proited vt

Giors nobe morphioline in 10V, e Do eobd mist. stieeed o vese

a o ead filtered G gise 3T cornbobingl, & H, G

Mo e CHCHTECD, RY M Gy SR N et
I
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0.003 mole Yt (see below) in 25 ml. aahyd. }MeGH was reduced in
the presence ot 1 g. 5= Pd on C at roomn temp. and 40 pst. to
give I (R = NHCH,CO:H, P = H, R* = MIe, R> = p-CiCH
CO, R' = Me0), m. 152.5-51°; p-nitrophenylhydsazone m.
¥75-9°. The following I were simiarly prepd. 2cconding to the
various procedures ziven above (R, R}, R?, R’ R', aad m.p-
given; A = 2-CIC31,CO): EtQ, Me, e, H, MO, $3.0-8.5°;
MeO, H, Me, A, MeO, 99-100°; EtO, Mie, Me, 2 Me-3-Me-
SCJL,CO, MeO, —; EtO, Me, Me, Bz, MeO, —; EtO, Me, Me,
A, MeO, —; PhCH,O, H, Me, Bz, MeO (ib). 01-2°; EO.
Me, Me, p-FCH,CO, MO, —; BuO, Me, Ae, P-MeSCHCO,
MceO, —; OH, Me, Me, p-MeSCLCO, MeO, 175 ®; OH,
Me, Me, A, MeO, 8i-9°; OH, H, Me, H, NO: (Ig), 235°;
MeO, H, Mec, H, NO: (1), 132°; MeO, H, Me, A, 1-pyr-
rolidinyl, 62-4°; MeO. H, Me, A, NO-: (K), 170-1°; PhCH,0,
H, Me, A, NO; (In), 166-7°; MeO, H, Me, A, $-morpholino,
—;: MeO, H, Me, A, CN, —; McO, H, Me, A, CH.XH:, —
MeO, H, Me, A, MeeNCH;, —; BeO, H, Ph, A, MeO, 1200~
20.5°; EtO, Me, Me, A, EtO, —; OH, H, PhCH,, A, H, —;
OH, H, Me, p-MeOCH.CO, MeO, §3-9°; OH, Me, Me,

MeOCH.CO, MeO, 65°; MeO, H, Me, p-BrCH.CO, MeO,
108-7.5°; MeO, H, Me, p-O:NCH,CO, MeD, 130-2°; MO,
H, Me, o-CIC.H.CO, MeO, 91-3°; MO, H, Me, »-CICH.CO,
MeO, S51-2% MO, H, Me, p-PRCH.CO, MeO, 101.5-3.0°;
McO, H, Me, p-AcOCH,CO, MeO, 99-201°; EtO, H, Ble, 4-
thiazolylcarboxy, MeO, 76-52°; EtO, H, Me, 2-thenoyl, MeO,
—: tert-BuO, Me, Me, p-BrCH,CO, MeO, 103-5°; MeO, H,
Me, o-naphthoyl, MeO, —; BMeO, H, Me, p-PhCH:0C,H.CO,
MeO, 116-18°%; MeO, H, Me, p-HOCH.CO, MeO, 155-8°
(prepd. from the p-benzyloxybenzoyl compd. by catalytic hydro-
genation over Pd); MeO, H, Me, o-PhCH,OCH,CO, MeO, —;
MeO, H, Me, 0-HOCH,CO, MeO, —; McO, H, Me, o-FCH,-

- CO, MeO, 93-9%; OIi, H, Me, 2-thenoyl, MeO, 62°; MeO, H,

Me, S-naphthoyl, MeO, 120-4°; MeO, H, Me, S-chloro-2-
thenoyl, MeO, —; OH, H, Me, p-F,CCiHCO, MeO, 169-71°;
MeO, H, Me, 2,6-(Me0),CH,CO, MeO, 139.5-41°; MeO, H,
Me, 2,4-CL,CH,CO, MeO, —; NMey, H, Me, A, MeO, 179.5~-
§0.5°; HOCH.CH,NH, H, Me, A, McO, 137-6°; PhCH,NH,
H, Me, A, MO, —; Et:NCH.CH.NH, H, Me, A, McO, 110-
11.5°; PhCH.:0.CCH,NH, H, Me, A, MeO (Ik), 133-4.5%
and morpholino, H, Me, A, F, 168-70°. - . LZLevi

90068; Prepantiop of }-acyl-3-alkoxycarbonyl alkyl-subst-
tuted indoles. Sumitomo Chemical Co., Ltd. Neth. Appl.
6,605,169 (Cl. C 07d), Oct. 20, 1966; Japan. Appl. April 19,
26, Nov. 30, Dec. 7, 8, 29, 1965, Jan. 20, 31, and Feb. 7, 1904
37pp. Th = thienyl, Py = pyTidyl, Fu = furyl,andd = de-
compn. throughout this abstract. The title compds. (I) are
antiinflammatory, antipyretic and analgetic agents. 1 arc
prepd. by the reaction of N-acylated phenylhydrazine [I1) with.
an oxo acid R*COCH:(CHR’).(CH;).(CHR'JCOR"’, 11 is
obtained by decompn. of hydrazone (II1), which is obtained by
acylation of IV with ArCOX (X is halogen or ester resicduc).
Thus, to a solit. of 12¢. IV (R? = p-McO, Rt » I{, R¥ = Mc) in

, 30 ml. pyridine, 15 7. 4-CIC(H,COCI is added d:opwise with ice-

CHR )l ZHI A (CHR")pCOR™
) 2 2 T o Q""‘w""\?" o
~ R
COAr
. @—.\wcmv (@Y = COAR (I, Y 5}

cooling. The reaction mixt. is left at room 1=, 2~ noured
into ice-H:D 11 jive i g, JII (R* = pMcD. ¢ = i, K =
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e, & o= 5-CICEHL,), m. I%7-S° (£t10H, H;0). To a scin. cf
5. iV (R = p\edd, R* = CH.CH:CO:Me, R* = Ai¢)in
O GHLN, 2.8 g. 4-.C 37, CCCQ1 is added with ice-ceoling
m:ixt. is left at roora femp. and poured into ice-H:O to ;v
5¢. M (RY = p-AeO, Ar = ;~CICH,), m. 131-2°. A ssin.cf
.5 -V in S0 ml. EtOH is s2td. with HCL. The mixt. is left
1 ambient temp., conci., and werked up to give VI. A sola.

NI(R* — R* = H Corespoeding ILHCI Ozber IILHCY
R* ® i ) M.p. 2. R? Ar Lo,
2-Me 4Gl 124 362-37 {d) 4-McO =Tt 128-6° fe»
$-31¢0 3F, V) 100 5° (V1) 200-1° (4) F S$CICHL 20t
$-}eO 4Py 134-6° 159.5° () ) 3.Me 4-CiCetle 16252
4-Mc 2-Th 114-16° 1636 () H +-21cCae 150-22 i<,
i-Me Zrw 70-85* 1E0-1° (&) 4- MO &CiCails T2 (<,

of 4.9 g. VI and 17.6 g. levulinic acid is heated 3 hrs. at 75°.
The mixt. is left at ambient temp. and poured into H;O to give
58g-1(Ar = 3-Py, R* = Mc, R = 5-MeO,m = p = 0,z =
1, R” = OH) (VII), m. 187-9° (Me:CO, H:0) (method ¢). In
metbod b AcOH is used as the solvent. A mixt.of9g.VI, 4.2g.
Me Jevuliaate, and 40 ml. McOH is refluxed § hre. with stirring.
The McOH is evapd. in vacuo and the ppt. worked up to give
VII Me ester (VIII), m. 113-15° (McOH) (method ¢). A mixt.
of 1 g. ILLHCI (Ar = p-CICeH,, R? = p-MeO) and 1 g. acetonyl-
malocic acid is heated 5 min. at 143°, the mixt. cooled slowly,
and 2 ml. AcOH and 5 ml. H.O are added. The ppt. is worked
vp togive 0.6 g. IX (method 2). A mixt. 0f9.0g. VI, 4.5g. levu-
linic acid, and 60 ml. McOH is refluxed 16 hrs. The MeOH is
distd. aud the residue worked up to give VI (method ¢); III
(R* = p-MeO, Ar = p-CIC,H,, R* = H, R® = Me) (Illa) (9-1
g.) is added to 50 g. ievulinic acid, and 1.46 g. dry HC) gas is
passed with icecooling. The mixt. is heated slowly and re-
fluxed 1.5 hrs. H,0 is added to give a resin, which is dissolved
in EtOH and CHCL. Work up gives IX (method f). Similarly,
heating a mixt. of 4.9 g. 11Ia, 4.8 g. acetonylmalonic acid, 10
ml. AcOH, and 0.8 g. dry HC1 at §0-100® with stirring, gives

Ar RS R ” » R » R RS Metbod Mp.
2-Th * Me - ] 1 —_ o OH - 5NeO . 65-7°
2-Fu Me — 0 1 —_— [] OH . 8Me e d. 1. ¢ 160-3°
2-Th Af- H 1 1 H 1 OH 5McO c.f 118-20*
4-Py M. — 0 1 — ] OH 51D b 4.7 146-9°
2.Fu Me H 1 1 —_ 0 OH $Me b $5-8°
2-Th Me o 1 1 H 1 OH .':.ri:! » 119-20°
- €
4-CIC,1L, Me . — [ 1 — o oH 6-Me » wixt, 162-90°
5.C1-2-Th Me — ° 1 — 0 OdMe S)e P — (oil
2-Fu H — 0 ! CO:Me 1 OMe € — (ol
Lr{ M — 0 —_— o OMe 5MeO p 132-5°
4.CICiH, Me — 0 — 0 H K e, ¢, 124-7°
4-CiCeHe Me H 1 H 1 OH 5MO s/ 106~-9
4.CICHs Me — 0 — 0 OH b 185-7°
4-CICeHo Mae -— 0 — ] OoH 5-Me e b d, g 207-9*
4-CICsHs Me —_ 0 —_ 0 on SF e.f 359-51°
Me — 0 —_— 0 oM 5)Me s ! 165-6°
4-22¢CoHa Me _— ° 1 — 0 OH 5-3MeO a.b,2.1.8 155-6
4-MeOCH, Me — 0 - 0 OH 5-McO b df 158-60°
4-CICsH, Me H i — -0 OH 5-MeO - 87-8
Me —_— ) — 0 OH e b,4,f 170-1°
Me - 0 — 0 OH H e b f 167-8
4-CF.CoMy Me - 0 - g O} e 169-71°
€. MeSCiH, Me H 1 —_ 0 OH 8-McO 5,8 172-4°
4-M1eCeHe Me —_ o — ‘0 OH » 141-3°
4-CICH, Me —_ 0 — 0 ter1-BuO 5P € €5-3
e H o — [} Y — 0 OFt 5MeO € -—(o-|,)
Me —_ 0 1 — 0 OCH;Ph §-MeO P 85-7%
4-CIC.Hs - Me —_ 0 1 —_ 0 OMe 5-NOy c.e 152-7%
S-aphthyl Me — 0 1 —_ 0 OMe 83¢O P 1245
4Me {k Me — 0 1 ~— ] 1ev(-BuO 5-McO ¢ — {oil)
4-CICHs Me —_— 0 1 COEt 1 OEt &MeO € -
Ph e -_— ] (] - 1] OEt 24 € OH.
4C1CoH, Me -— 0 1 — 0 CH 5-31¢0 (IX) PN A 150-1°
4-CICsH, Me — o 1 — [ OMe MeO P £3-91
4-CICeHa Me —_ 0 3 - ] OK 5Et0 Py 161-4°
4 BrCeMa Me -— ° 3 - 0 OH 5-MeO 3,4, 16247
4.TCH, Me - ° 1. —_ o OH MO o,/ 144507
4.CICeHe Afe - 0 1 — 0 NHs 5MeO » 216-18
2-Fu Me o 1 ] —_ 0 © S-Me 4 92-5
P ) Me —_ 0 1 -_ 0 ort 5-McO P -
5.Cl-2.Th Me -_— [ ] -— [}] OMe 8-MeO P2 —
2.Fy Me — 0 1 — 0 OMe §-McO P el
4.CiCalls Me -— 0 1 -— [ OEL 5-McO ] 97-57
4-1trCeHe Me - [ 1 -— 0 OMe 5. MO P 105-1.
P CHE S S S S R - g1
4-CiCoHe 1 ] Me -Me -
3.5y Me - 0 1 — 0 Ohie 8- McO 128-30°

1X (method g). The I prepd. are listed in the 2nd table,
S. A. Van Walle

e e — 2 ————
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Szuvtf Alirt-ic o-rocivicarboxylic auds. .
Inc. Neth. A-7l. 6602649 (Ci. C 07¢), Jan. 37, 1) U S
Appl. July 15, 13 pp- The prepn. of :
acetylated incci-G-vijcarboxylic acids or suhi
therecf by acid hyd:slysis of phthalimijomethy! esiers or aliyl
esters of a-(1-acizted izdol3-yl)earboxylic acids or substituted
derivs. thereoi :s Cex 4. The compds. prepc.
anitinflammztcry 4. Thus, 2 sola. of 0.0
midou:ethyl chlorgbenzoylj-2-methy!
3-yljacetate in . tcivene was satd. with a:
and the solid - el ai H
BuOH to yieit® - i-]s~chiorobenzoyi)-S-methyi-i- =~ tloxyvindol-
3-vl]acetic 25C of 0.008 mole Les-5c «{1-{p-chloro-
benzoyl)-2-me:i. troindol-3-ylJacetate in I3 n:l. axhyd.
CH¢ was cocied 1¢c 1G° and satd. with anhvd. ECI, the mixt.
kept overnight 2: 237, 2nd the pptd. benzene seimisoivzte of a-[1-
{p-chlorobenzc:l methyl-3-nitroindo’-3-yl]acetic zc'd Sltered
off, washed wits 3 m!. coid CeN¢, and dried 1 vacuo ut 43° o yield
the purecormpd. A soln. of 0.01 mole Me a-{1-{p-chlorchenzoyi)-
9.methyl-5-fuoroindol-3-yllacetate in 15 mi. €09, HCO:H
contg. 0.01 moie McSO,H was refluxed 5 hrs., cooled to room
temp., and d3d. with 30 ml. H:O, the ppt. filtered off, washed

.
- 3 CO,R

A .
R °  Rs - A
H MeO Bz . )
F Et0 - CH.CO .
H Me .4.5-trimetboxybenzoyl
H CFs S-pitrolurap-2-carbonyl
[«(] PaCH:O ’ #-acetyidbenzoyl
H F . p-carbomethoxybenzoyl
Me SH . mercapiobestoyl
H cyclopropyl phenyithiazole-t-carbony! .
Eo N e o
Me propy! x p-methylsulGny! 0y
CFs PCH:S y 1 bivlbenzimidutole-2-carb
H dimethylsully 3d, 50 hioph 2-carbooyl
H Et 4 -trifiuoroacetylbenzoyl
H MeO : . p-phenoxybenzoyl .
H $-ethylbenzyloxy {-(.\',.\'-d'm:lbylwil’amyl)beswyl
H cyclobutyl hylbenzimidaiole-2-carbonyl
MeO H * furan-3-carbonyt

with H:O and recrystd. from ferf-BuOH to yicld a-[1-{-chioro-
benzoyl)-2-methyl-5-fluoroindol-3-yl]acetic acid. Similesly wese
prepd. the I listed in the table. (The positions of R* couid not
be checked during editing). R. Van Steea

32591t  a-(Indol-3-yl)carboxylic acid esters, Merck & Co.
Inc. Neth. Appl. 6,609,138 (Cl. C 07a), Jan. 2, 1967; U.S.
Appl. June 30, 1985; 11 pp. The prepn. of leri-Bu esters of a-
(2-methyl-5-alkoxyindol-3-yl)acetic acid and the a-alkyl derivs.
thereof is described. The compds. have the general formula I
where R} is an alkyl group contg. <4 C atoms and R? is EtO or
MeO; they are valuable intermediates in the prepn. of non-
steroidal antiinflammatory compds. Thus, 2.5 g. Na p-me-
thoxyphenylhydmzinesulfonate mmonohydrate was suspended in 10
parts lert-BuOH, the suspension cooled under N to <10°, 1.7

. CHRICOCMe, - ‘
i
snl. concd. HCl added dropwise with stirving, the mixt. heated to
room temp., stirring continued 23 hrs., concd. NH; added to
adjust pH to 3.3-3.5, 1.98 g. /eri-Bu levulinate added under N,
the mixt. refluxed (§2n3°) 5 hrs., cooled to 70°, 3 ml. H;O added,
the aq. phase sepd., the org. phase dild. with 12.5 ml. H;0, tke
mixt. covled, kept 9 hrs. ia a vefrigerator and filtered, and the
product washed with 0.2 ml. cold 509, tert-BuOH and then with
H,0 to give the ler-Bu a-(2-methyl-5-methoxyindol-3-y))acetate.
The same expt. with K p-ethoxyphenylhydrazinesulfonate witn
terl-Bu a-methyllevulinate gave the /lerf-Bu  a-(2-methyl-5-
ethoxyindol-3-yl)propionate. Other I prepd. were [R}, R?, the
alkali metal salt of p-alkoxyphenylaydrazinesulfonic acid, HCI
(10N) or HCI in anhyd. form, moles H,0/mole sulfonic acid,
termp. prepa. hydrochloride, reaction time ia hrs., pH in reactinn
meditm during conversion with levulinic acid ester, concd. aq.
base, temp., and reaction time in hrs. given]: H, EtO, Na, 10V
HCI, 20 20°, 50, 3.0, NaOH, 70°, 7; Me, MeO, Na, 10V HCI,
5,53°, 10, 5.0, NH,OH, 80°, 4; Et, EtO, Na, 10N HCI, 3, 25°,
16, 2.3, MesNH, reflux, 5; Pr, PrO, Na salt (anhyd.), sSV
HCI, 16, 25°, 20, 3.4, KOH, reflux, 5; Bu, EtO, K salt (anhyd.),
anhyd, HCI, 3, 25°,24,3.5, NHOH, reflux, 6. In the just two
expls. cvacuaiion was eliminated. Also prepd, was o [1-7p-
Cnotubenzoyi s nethvlfmmetiionvindoi-d-vilacetic weud i 4747
yield, . 151* (aq. ECOH), after drying at 65° in vacuo.
‘ R. Van Steen
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107: 3220w Pharraceutical complexes with cyclvdextrin sod
Koyces digiveinyi ether polymers. Mitsubiski >etrochem.c=l Co.,
Lid. MitsozisSi Ycha Phermaceutical Co., i:é. Jsz. Kokai
Tokkyo Keho 3P £8.284,738 [84,164,728) (Cl. ACIK4T,/ ), 7 Sep
1983, Appl 53735473, 05 Mer 1983; 7 pp. Imsol or berelyw-sol
. 7 C"i0i CHACH2 0} Cts —

[ c 1

drugs are treried with resction products of I (R = H ¢r ietn =
1-10) and cxyclodextsir: to give conplexes that ase rol. i ¥-Q. Thus,
so! cycladeririn-poivziers were prepd. by treatinz 5—cvcodeztrin
with propyiene glyco! diglyeidyl et!:et and polyrcg. whis procuct wes
treated with insul cruge such as phenytoin and indomethecin ic give
sol. complexes.

a3 181506g Hydrophilic polymers for indomethacin teblets.
Chiyoda Yakuhin K. K. Jpn. Kokai Tokkyo Koho JP 55,144,316
[33,]“,315] (CL A61K9/20), 27 Aug 1283, Appl 82/25.464, 15
Feb i¢52; 5 pp. Stable indomethacin (I} [53-856-1] tablets ece

Pevule

CHzCOz N 1

prepd. by coating X particles with hydrophilic polymers durinz the
granistion process prior to the teblet formation. Thus, 2-hydrezyas=ryl
cclizloce  {S004-64-2] 40 and polyethylene glycol 5 peris wers
dissolved in a mixt. of 600 pasts EtOH and 200 perts CH:Cl. This
soln. was sprayed over a mixt. of I 250, cryst. cellulose 150, axc Mg
tesilicate aluminate 50 parts. The mixt. was made into greauies,
dried, combined with microcryst. cellulose 250, Jactose 2:5, Ca
glveolste 30, and Mg stearate 10 parts, and made into tabiets.

99: 53369¢ Salts of 2-(2,6-dichloroanilino)phenylacetic acid,
[l-(p—chlombenzoyl)-S-Incthoxy-2-methyl-3—indolyl]neexic acid
and 2-(6-toethoxy-2-naphthyl)propionic acid with organic
bases containing pitrogen. Ciba-Geizy A~G. Austrian AT
370,721 (CL CO7C101/447), 25 Apr 1983, Appl. 81/709, 16 Feb
1981; 7 pp. Novel amine salts of I-III were prepd. mixing the

oaP Wn.

© CMyCorM

mwco,n .
" I i &
c&mponmh in, e.z., Etz0 or EtOAc. Thus prepd. were salts of 1 with
Et:;NH, (HOCH2):CNHz, N(CH;CH:0H)s HN(CH:,CH:OH);, morpholine,

diisopropsnolamins, and N-methyl-D-glucamine; no specific exsroples
for 11 and 111 salts were given, :

93: 173751u Pharmaceutical preparations contnininé's
mollusk extract. McFaslane, Stuart John; Croft, John Eric
Eur. Pat. Appl. 10,061 (CL A61K35/6n), 15 Apr 1980, New
Zreland Appl. 188,489, 20 Sep 1978; 34 pp. The occurrence of
gestric ulcera ur stomach bleeding from drugs is inhibited by
combination with the drugs of a mollusk Perna canaliculus ext.
(Sestone), which is composed of proteins, carbohydrates snd
minerals (mineral and amino scid content given).- Capsule
corpns. were given contg. the ext. end analgesics-inflammation
inkibitors such as aeetyl:alicylic ecid {50-78-2), ciclofence Na
f 330;—‘17]9-6], phenylbutazone  [50-33-9), o: indomethacin
03-r6-11.




A6.82.

A6.83.

A6.84.

A6.85.

.

Gil..~ Arntiphlogistic cuiuposition of phenylbutazone
and clzaii salicylate. L v, Eszter; Ezer, Elemer;
Pforzzoh, Lilla;  Gidai, Katali; @irz, Gyorzy; Hortobagyi,
Cy Karpati, Egon; Palosi, Fva: Szporny, to (Richter,
Gec-cin, Vegyeszeth Gyar Rb) US. 4,193,402 (CL $24-232;
ABIAZI/62), 15 Apr 1950, A,z 641,751, 17 Dec 1975; 6 pp.
The ulcerogenic side effects cf antizhlovistics indomethacin
ta-1], ecetylsclicylic ecis I 2}, phenyldutazone

¢]. and riflumic acid {43+3-00-7] are antagonized by
viste [54-21-7], as shown: by tests on rats. Vazrious
rhormaceuticals were prepc. combining these antiphlogistics
wilh Va salicylate approx. in & ratio of 1:1-1:10.

£5:157%68v Submorphous drug preparations. Sakamaki
Yeschisa; Miyamoto, Masatosizi (Sumitomo Chemical Co., Ltd -
Hxvashibara Biochemical Labazatories, Inc) Japan. Kokai 78
12,417 (Cl. A51K9/14), 03 Felr 197S, Appl. 76/87,002, 20 Jul
1976; 3 pp. Submorphous drugs are prepd. by adding pull

NW_QC.
[ ]

O3 Coz ¥ f 4

14

BeO'

[3057-02-7] to aq. drug solns. and freeze—drying. The products

dissolve in gastric juice more rapidly than do cryst. drugs. Th

2 g indomethacin (1) [53-§6~1] was dissolved in 109 ;&L wnt':::
and 2 g pullulan (mol. wt. 7,0000) was added. The soln. was
freeze—dried. An increase in the soly. of the product was
demonstrated, as compared to the soly. of crystd. I.

67: 172696j Water-soluble salt of indomethacin. ~Gallardo,
Antonio, S. A. Span. 438,121 (CI. C07D), 01 Feb 1977, Appl.
02 Jun 1975; 4 p%p ‘The indomethacin meglumine sait
[36798-16-0] is prepd. by reacting indomethacin [53-66-1] and
meglumine [6284-30~8] in water at 10~80°, filterinz the so'n.,
and su_b;ectmg’u to a process of atomization at the rate of 120
mL/min, velocity of centrifugal disks of 10,000 revolutions/min,
temp. of air at entry of 140-90°, and exit temp. of 70-100°.

£6: 127271v Antiinflammatory agents coprecipitated with
lignosulfonic acid. Lybrand, Robert A.; Bell, Louis Gary
(Robins, A. H., Co.) U.S. 4,004,002 (Cl. 424-230; A61K31/60),
18 Jan 1977, Appl. 9,999, 16 Nov 1970; 9 pp. Antiinflammatory
agents were copptd. with lignosulfonic acid and tbe resulting
coppts. retained the therapsutic activity of the antiinflaramatory
sgent while preventing the gastric irritation. The prepn.,
formulation, and pharmacol. of the cappts, were described. Eg.,
ammonium lignosulfonate was treated with aroirin in a basic
medium and the coppt. forined after acidification contained 89%
by wt. aspirin and 9.8% by wt. lignosulfonate. This coppt.
reduced bleeding in cat stomach mucosa 100% compared to
aspirin,

§6: 60537r Compositions to suppress gastric bleeding in
jindomethacin and phenylbutazone therapy. Alphin, Reevis
S.; Droppleman, David A. (Robins, A. H., Co., lnc.) u.s.
3,993,767 (CL 424-272; A61K31/40), 23 Nov 1976, Appl.
633,043, 18 Nov 1975; 10 pp. The incidence of intestinal

v g

Sl

] 3

ulceration and perforation caused by the inflammation inhibitors
indomethacin ~ [53-86~1) or phen lbutazone [50-33-9] are
minimized by concomitant administeation of a S5-phenoxyme=
thyl-3-oxaezolidinone such as metaxzalone (1) [1665-48-1].
Thus, in rats receiving 20 mg/kg oral .ndomethacin, none died
when rretreaud with 200 mg/kg oral I while 86% died i a
cuntrol group pretreated with acacia suspension, Gastrointestinal
ulceration protection from phenylbutazone by 1 was also shown.
Fonnulatinns were given contg. corabinations of T with indomethacin
or T with phenylhutazone. E.g., capsules contain indomethacin
25 und metaxalone 250 my/capsule.




A6.87.

A6.88.

A6.89.

573C5m  Antiinfa:nmatory indomethacia preparation " £
E\xtemd- vse. Umenuza, Koshiro, Shomum? szo'.'u (t‘.:::
Confectionary Co., Lt.) Ges. 1,617,653 (CL. A 61%). 18 Jea
1972, Appl. 08 Sep :¢70; & pr. Incdometkacin (I) is ¢ixsoived

Mel

in a dicarboxylie acid ester which etrates the skin exsily o=
from which I is read:ir absorbed 'u)?teg-: organism. I .::‘(‘s‘}: d
in malonic, succinic, glutaric, adipic, pimelic, subesi:, 2=
o sebacic diesters cnd u&:.. as a2 soln. of transform~: iz:~ o
suspension of crear with the usual pharmaceutics® =zge=:s.
The equiv. o[ the nosmal oral dose of 25-'60 mg/da: is ;.‘e;;‘i-.-."::;sd
by tre organism wi.en 1-2 g of the prepn. contg. 5-125% I is
used externally. . Nazngeis

85: 177045z N—(p-Chlorobenzoyl)-N-(p-methoxyphenyl)=
hydrazine hydrochloride, Fisnerova, Ludmila; Nemecek,
Qldrich Czech. 162229 (CL C09C109/10), 15 Feb 197, Appl.
92/6,622, 29 Ség 1972; 2 m MeQCHINHNH2 was rescied
with gg-g.l&l{«N Cl in chil l)_nglz in U&::’reseneeh yl)‘l’lf EtalN 20
give -(p—chlorobenzoyl)-N- e enyl)hycrazine,
an intermediate for the prepn. of i omthu:in.p _ L. J. Usbenek

34333r 1-(4-Chloro-1,4-cyclohexadien-1-ylcarborzlj-2-
methyl-S-methoxy-3-indoleacetic acid. Levine, Seymour Davic;
Diassi, Patrick A.; Vogt, Berthold R.; Weisenborn, Frank L.
Squibb, E. R., and Sons, Inc.) Ger. Offen. 2,151,768 {a.Cc
07dc, A G1k), 27 Apr 1972, US Appl. 82,512, 20 Oct 3970; 60 pp-

O

The title compd. (I), useful as antiinflammatory, actipyretir,
and analzesic agent and as intermediate in the prepn. of 1-
(p-chlotobemyl)&methoxy-'.’-mthyl-&iudolaeetic acid (1),
was prepd. Thus, yeaction of 2.4 g Il (R = Cl) with 2 ¢
MeCH : NNHCH OMe-p in dioxane contg. pyridine 5 br at 6°
gave 1.2 #JII (R = N(CHO0Me-p)N:CHMe] (IV). Treat-
ment of 1.25 g IV with HCl(g) in McOH/EtOAc 20 min on 23
ice bath gave 1.01 g IIL (R = N(CH.OMe-p)XH, HCI} (V).
Heating 1.75 g V and 0.76 g levulinic acid in HOAc3 hrat 80°
gave 1.8g1. Redn.of I with Hover Pd-Cor with SgaveIl.

1017088 1-(p-Chlorobenzoyl)-2,3-bis(casrboxymethyl) -5 - me-
fhoxyindole and esters. Cbemerda; John M.; Sletzinger,
Meyer (Merck and Co., Inc.) U.S. 3,454,594 (Cl. 260-326.13;
C €7d), 08 Jul 1969, Appl. 26 Jul 1967; 3pp. Thedi-Me ester
(I, R = RV'= Me) (In) [useful intermediatein the prepn. of 1-(p-
chlorobenzoyl)-2-methylindole-3-scetic acid, of the title comnpd.
(I, R = R¥ = H) (Ib}] was prepd. Thus, to 0.01 mole 1-(p-
chlorobenzoy))-5 methoxyindole in 100 ml. tetrahydrofuran
(THF) was added 0.021 mole Me diazoacetate in 25 ml. THF
over 15 min., and the mixt, irradiated at 20-5° to give Ia. Simi-

MO CHIroR
J—HLOR O
LO"J'.CI?

lesly prepd. was I (R = H,R? = Me) (I1). A mixt. of 0.01 mole
11, 8.5 g. anhyd. Lil, and 2. ml. 2,6-lutidine was sefluxed 8 hrs.
uoder N to give Ib, also prepd. from 1a by this procedure II
was prepd. in a 3-stags reaction from di-Me 3-0x0-4-bromoadi~
pate. F. J. Sprules
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LPALYSIS OF THE AESTRACTS OF PATENTS

Patents of the compou:d mebendazole are still valid !

fpart fr m the stancard process (A7.6.) other irterestinc <yrihetic

alternatives are described in patents A7.1. to A7.5. @&on wrich

-~

o

5
(3

£7.3. amd A7.4. seem particularly interesting because o7 tre vuse

of calcium c: anamide.
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R7.1.

A7.2.

A7.3.

A7
MESENCAZOLE
Preparaticn

99- 3826:m N-Acylaminoszcles. Martin, Dieter; Graubauz,
Heinz Schumann, Hiltraud (Alademie der \Vissenschaften der

_DDR) Ger. (East) DD 156,358 (CL C(7D235/32), 12 Jan 1983,

Aprl 220,703, 25 Apr1983; 11 pp. 2-Arminoazoles wers transacylated

byl\utin;innhuholmtwiﬁimN—uﬂnobbﬁnN—uy!—!—a
amino(or imino)azoles, which underwent rearrangement to gwve
2-( i )ugoln.'l‘hus. I (R = Rt = H) (II) was
heated 15 min in THF with 1—{

ethoxycarbonyl
I (R = CO:Et, Rt = H). 11 was heated in PhMe with 1= rOpoxy>
carbonyl)imidazols to give 70% I (R = H, Rt = CO:CHA ).

25669k Methyl 5(6)-benzoylbeazimidazol-2-ylcarbarate.
Barker, Alan Charles; Foster, Richard Gregory (Ym=perial
Chemical Industriss Ltd.) Brit. 1,350,277 (Cl1, C 0icc), 1S Apr
1974, Appl. 44,203/71, 22 Sep 1971; 5 pp- The title cox:pd.

.- _@“—"}u—uucowc .

(1) was prepd. by decompn. of 1H-2,1 ,3-benzothiadiazine derivs.
with acid or PhsP. E.g., decompn. of Me 7-benzoyl-1H-2,1,49-
benzothiazin-3-ylcarbamate (II) in M:OH with 2V HCl gave
52 1. II was prepd. in 2 stages from 4-benzoyl-2-nit-oariline.

3936t Preparation of alkyl 5(6)-acylbenrmida
bamt_es. Harsanyi, Kalman; Toth): Geza; Sim;c:"l:\n::‘l"
Gonezi, Csaba; Takacs, Kalman; Ajzert, fiona K. (Chinsin
chlogcysw es \rcgyeue_u Termekek Gyara Rt.) Brit. 1,348,460
!rhc. _g’lcd), 20 Mar 1974, Hung. Appl. 14,68, 08 Oct 1971; Spp.
Gtle compds, were prepd. by reaction of (alkoxycarbonyl)-
ganamnds with acyl-o-phenylenediamines. Thus, NCNHCO;-
‘e veacted with 4-benzoyl-o-phenylenediariine at 90-5° for 45
gb(zl).mth pH lf,ept at 3.5-4.0 by addn. of HCl to give 81.5 )5 Me
26> beuzoyl-.-bmz!mldazolykarbamate. NCNHCOMe had
b3 prcz‘d. by reaction of Ca cyanamide (in tech. Ca;N3) with
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(A1}

O

AT.S.

A7.6.

78801n S(6)-Acylbe::cinidazolyl alkyl carbamates. Iiar-

somvi, Kalman; Teotk, Geza; Simay, Antal; Goncezi, Twale;

Takacs, Kalman; Ajzert, Ii-sa K. (Chincin Gyogry«-rr o

Vezyeszeti Termekek (ara Xt} Huag. Teljes 5800 (Li. C

U7ed), 28 Feb 1033, &zt Ci-1173, €5 Ot 1971; 12 ;5. 1
L) mz

Rco " Red
\Cr Y recosm \0:
‘: Ny n

(R = Me, Et; R' = Ae, Pk, p-folyi, p-CICH,) were prend. by
treating II 'with NCNHCO:R in zq. medium at 30-10." 2=
+H 3.0-4.5. Thus, C:NXCN was treated with CiC{lille
zq. EtOH at 30~-40°, ané the mixt. heated 45 min at 90-7° wit:
II(R® = Ph) at pH 3.54 (HCI) to give S3% I (R = 3¢, X! =
Ph) T. Mchacsi

EI A

5341c Methyl  [5(6)-benzoyl-2-benzimidazolyl]casbamate.
Barker, Alan Charles; Foster, Richard G. (lmpe!u!:ltl Chem:cal
Industries Ltd.) Ger. Offen. 2,246,605 (C1. C 07d), 29 Mar 1973,
Brit. Appl. 44,203/71, 22 Sep 19571; 16pp. The titlecompd. ),

useful as anthelmintic, was prepd. from the benzothiaciazines I
{PhCO cotinected in position6or 7; n = Qor ); R = i, ic, or
Bz). Thus, Il (PhCO connected in position 7, n = 0, R = H),
prepd. from 4,2-PhCO(0,N)CH;NH; 2nd SCNCOsMe vie 4,2-
PhCO(O0;N)C,NHCSNHCO,Me, was refluxed in 2N HC! zad
MeOH for 17 hrto give 529, 1.

100047s Anthelmintic alkyl N-[5(6)-acyl-2-benzimidazoijl)
carbamates. Van Gelder, Josephus L. H.; Raeymsekers, Al-
fons H. M.; Roevens, Leopold F. C. (Janssen Pharmaceustica
N.V.) Ger.Offen. 2,029,627 (C1. C07d), 18 Feb 1971, US Appl.
20 Jun 1969; 28 pp. The tisle compds. (1), sctive against e.g.

Oy

Syphacia muris, Trizhostrongylus, weve prepd. according to U.S.
3,010,868 from 34-(H:N ,COR (1I) and .HgN(MeS)C:-
NCO;R'. 11 were . from PhI* and RCOCI in the presence
of A1CI; via p-FCH,COR, pitration and smmonolysis to give 4
H,N(OsN)C¢H;COR, which were hydrogenated over Pd/C.
Among 14 compds. prepd. were I (R and R* given): Ph, Me any;
Et, Me; cyclopropyl, Me; $-McOCH,, Me; ' 2-thienyl, Me;
Ph, Et. 1II had LD,y >80 mg/kg in sheep and >4V mg/kg in
mice, rats, chicks, and chickens on oral .dmimsu‘uoi‘('!l

v
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ANALYS:S CF THE ABSTRACTS Orf PATERTS

Amorc o ratents cited AB.ZS. seems to be an irzeresting alternative
to ihe sizndard process. In this 9Jrocess ethviaminc-methyl-pyridirc
js used cc that the ethyiztion step of the stezndeard process can bt
omitied. Aiso patents A8.8., A8.10. and A8.17. are similar to the
standard process. ( in A8.8. there is an obvicus misorint in th=z

first reaction step. )

The process given in A8.18 seems to be of particular interest because
it makes use of relatively chveap scarting materials (  acetoacetic
ester and orthoformic acid ).

In A8.21. different alkylation procedures for 1,4-dihydro-7-methyl-
4-ox0-1.8-naphthyridin-3-carboxylicester and subsequent hvdrolysis
to nalidixid acid are described.
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HALIDIXIC ACID

Freparation

101: 130678« 1-Eikyl-d—oxo-14-dihydro-7-me:byl-1,5-napht=
Lyi:dine cevivatives. Garemszegi, Ferenc; lLebocziy, G_sbqr;
Somfsi, Eve; Een, Keroly; Hernadi, Gyuls. M:y. (Chinoia
Gyogyszer es Vegryeszeli Termekek Gyara Rt) Euug. Teljes !IU' .
30,014 (Ci. CTT5371,04), 25 Feb 1984, Appl £0/2,012, %6 Nov
1950, 14 pp. The title compds. I (R = Cip ellyl or &lavxy) were

prepd Thus, 75 i‘é(ﬁ =H) was ethylated with 90 kg EtsPO, in the
presence of 23 kg X:CO; in 30 kg ligrcine for-1 k ai 140-160°; e
azeotrope war distd. simultaneowsly and the mixt. was heated at 2:6*
to.E'v- 76 kg I (R = Et). Ths latier was sapond. to give nalidixic

92: 76479h 1-Substituted-1,4-dihydro-4-oxo-3-pyridine=
carboxylio acid derivatives. Agui, Hideo; Sa&x, Ikutaro;
Nakashits, Mitsuo (Sumitomo Chemical Co., Ltd.) Jpn. Kolkai
Tokkyo Koho 79,112,877 (Cl. CO7D215/48), 04 Sep 1573,
Appl. 78/18,794, 20 Feb 1978; 5 pp. Fifty-one title cerivs. §
{R? = a'ky), OH- or halo-substituted alkyl, alkenyl; R’,P.:': =,
halo, NO3, alkyl, aikenyl, aryl, RSRsN (RS, Re = H, alkyi; RN
may form a ring); Z, Zt, = CH, N] were prepd. by ef.,

L}

Corn
z .
'%
v
/x 0y 5. ReAl, RTey
n L

JI, R=n, RVep?

alkylation of IT (R7 = H, alkyl) in the presence of guatermary
ugnonium salts o= KF followed by hydrolysis. Thus, 1165 g 11
{R3R¢ = 6,7-OCH:0, R = H, Z = 21 = 72 = CH) was stirrec in
H30 30 min at 20-5°, 0.59 g BwiN* Br- added, 27 g EtaSOs
ecded, 55 ¢ 20% aq. KOH added over 30 min, the mixt. heated 1
h at 40-5°, 68 g 20% M5S0, added, and the mixt. heated 2 h at
90-5° to give 12.8 g I (R* = Et, R3R¢ = 6,7-OCH:0,Z = 2t = 22
= CH). K. Sernpuku

92; $1916w 4-Pyridinone-3-carboxylic acids avd/or their
derivatives. Groke, Klaus; Zeiler, Hans Joachim; Metzger,
Karl (Bayer A-G.) Ger. Offen. 2,808,070 (Cl. CO7D471/04),
30 Aug 1979, Appl. 24 Feb 1978; "39 pp. The title compds. 1

e oo

L

Q' (U
' |
(1-3 of X-X3 = N, the rest optionolly substituted CH; R =

tert -alkyl, cycloalkyl, o ly substituted NH2, heterocyclyl;

tional
- Ri = H, alkyl, aryl, nulfyl; R2 = OH, ester or amide group) were

repd. for use as bactericides and feed additives (no data).
hus, 2-chloro-6-methylnicotinoyl chloride reacted with MeNe
HCMe:CHCO:H in dioxane in the presence of 1,8~diazabicyclo=
5.4.0Jundec—T-ene to give 54% I (X = N, Xt = CMe, X2 = X3 =
H, R = Rt = Me, R2 = OMe). |




A8.5.

A8.6.

A8.7.

-2-

€3: vri-in 1-Alks!-! f-dihydro—d-ox:-! S-zaphibv-idine=<
vile »cids, Usaka, Hizeshi; Mivre. Susus.o. Naoal,
'¥inebe, Ltd) Japanm. Kohxi 7€ 22393 {CL
g 13 Mar 1975, Appl. 74/103.204, 11 Sep 1774; 3
Noonthveidines 1 (R = alkyl; Kt = H, elkyt, alkoxy.

o

Nsean

R il, RI*Zu

3, OCH:0) were trexied with CGCi: or its derivs.
2 te give title carboxylic acics ¥I. Trus, 1.2 1R
¢.7-13120)2] in THF was stirzed witk 1.2 =1 Ci O:Et
- €5 br and hydrolyzed with IV NaGH to give 04

- JI. Among 7 more II prepd. were (B, R grven):
« hie, 7-Me; Lt, 7-Et; Et, T-nitrofuryivizsyl
1. Matsumeto

85: 54340r 1-Alkyl-14-dihydro-4-cxo0-18-naphthyridives.
'{3&:::2. Tatsuys; Negai, Kunio; lizuka, Yasuhiro (Kanebo,
Y Japan. Kokai 76 32,593 (CL C07D471/04), 19 Mer

1976, Appl. 74/104,526, 10 Sep 1974; 3 pp. Tetrahydrooa=
. o .. R .

\ V ;
A
. 1. 2 3-sate.

n 11, 2,3-sasete.

phthyridines I (R = glcyl; Rl = alky:, hydroxyalkyl, cerboxy,
substituted caboxy; R? = H, alkyl, alkoxy.tikylthi;?gkylsd :_mx};'
amino, nitro, alk o, hydrazin, carboxyacylamino, nitrofuryisizyl,
pyrrolidine, piperazino) were dzhydrogenated to give 1,4-dihy=
dro—4-oxonaphthyridines II. Thus, 2 g I (R = Et, Rt = COzH,
R? = 7-Me) was refluxed with 6 ¢ 2,3-dichloro~5,6-dicyano-1,4—=
benzoquinofie in C¢Hs 1.5 hr to give 1.71 g correspording IL
Also prepd. were 1I (Rt = COzl-{, R = 7-Me, R = Me, 3u).
Chloranil was alan the dehvdrogenating agent. I Matsumoto

85: 94339x 1-Alkyl-1,4-dihydro-4-oxo-18-naphthyridice—=
3-carboxylic ac’ds. Aikawa, Norio; Tayama, Tatsuys; Otzka,
Hitoshi (Kanebo, Ltd) Jspan. Kokai 76 32,552 (ClL
CO7D471/04), 19 Mar 1976, Appl 74/104,525, 10 Sep 1974; 3
pp. Naphthyridine ketals I (R = alkyl; R = H, alky’, elkoxy,

alkylthio, alkylsulfinyl, amino, nitro, alkylamino, h ino,
car| acylamino, pg:lidino. piperazino; R3, R3 = 1, R2R3
= alkylene) were carboxylated with COClz or its derivs. and the

. ketals hydrolyzed to ﬁvo title carboxylic acids II. Thus, 1 ¢ I(R

= Et, R} = 7-Me, R?R3 = CH:CH3) in CHCL; was treated with 1
g COCiz st 0°, kept 2t room temp. 2 hr, and hydrolyzed with
p-toluenesulfonic acid in Me2CO to give 04 g II (R = Et, Rt =
7-Me). Also prepd. was Il (R = Me, R} = 7-Me). The

cazboxylation was also cffo.cud with CICO:zEt in DMP.

L Matsumoto

85: 56)9v 1-Ethyl-7-methyl-4-0x0~14-dihydro-18-na=
phthyridine-3-carboxylic acid. Chinoin Gyogyszer— es
Ve;yesuﬁ Termekek Gyara Rt, Neth. Appl. 74 16,927 (Cl.
Co07D, A61K), 01 Jul 1975, Hung. A&rl. CL~1430, 29 Dec
1973; 7 pp. The title compd. I (R = OH) was prepd. in 97.5%

yicld by the alk. hydrolysis of 1 (R = CHaN*ZJ-, where N+Z =
pyridinium, a-picofinium, quinolinium, or isoquinolinium).
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A8.10.

AS.11.

-1973; 11 pp. The bactericicz! (no

€. 121798) 3-Ace!s .-l i-Ctrdro—i-oxo-1S-paphthy=ilires.
Lesher, George Y. L-und.ge, Ruth P. (Steriing Dl Inc)
US. 3925398 (Cl 233-2t5X%; COD), 09 Dec 1775, Ayppl
233,541, 20 Feb 153.; 2 pp. Division of US. 3,L35 U17.
2- Amino-6-methylpyridine was trezted with EtQCH-C!:iCOC=
E:CO:Et and the r&ﬂ ceityl-2-pvridvlaminomethylene)aceioncetute
cvelized to give 3-ace:vl-14-dihydro-T-methyl-4-oxe—1,S-nr=
phthyridine which was eti:vlated followed by treatme.n: with
NaOH and Br to give 1-eth:vi-1,4-dihydro-T-methyl-4-cxo-1.5—=
nzphthyridine-3-carboxyviic scid. The naphthyridices wers
bactericidal (no data).

84: 594314 18-N:zphthyriaine derjvatives. Chinoin Grogyszer—
es Veryeszeti Termekek Gyzrs Rt. Neth. Appl. 74 17,925 (CL
COTD, A61K), O1 Jui 1935, Hung. Appl. CL-143G, 29 Coc

531.1) acid I (R = CG:B) wes

‘ 0
. COR
N N
2 5

prepd. by treating I (R = CHMesz, CH:R3, R! = Me, Et, Pr, Ph,

CH2Pb, cyclohexyl, cyclohexylmethyl) with pyridine, picoline,

isoquinoline, quinoline, or NMes and 10dine to give the guaternary

;;dides I (R = quaternuty ammoniomethyl) and hydrolyzing with
se.

1780284 3-Acetyl-1-alkyl-1,4-dihydro-4-oxo-18-napbthy=
ridines and intermeliates. Lesher, George Y.; Brundsze,
Ruth P. (Sterling Drug, Inc) US. 3,595,017 (CL 260-735R%;
CO7D), 15 Jul 1975, Appl. 333,541, 20 Feb 1973; 9 pp. Division
of US. 3,875,172. 2-Amino-6~-methylpyzidine was treaied with

[]

]

JQJT -
Me N
R

EtOCH:C(CO:-Et)COMe and the a—(6-methyl-2-pyridylaminome=
thylene)acetoacetate, cyclized to the mphthgidine I(R=H,R!
= Me), which was ethylated and the I (R = Et, Rt = Ble)
brominated in NaOH to give I (R = Et, Rt = OH).

131562w  1-Alkyl-3-substituted—4-oxo-1 8-naphthyridine
derivatives. Morita, Yoshiharu; Wagatsums, Kezuo (Mitsubishi
Chemical Industries Co., Ltd.) Japan. Kokal 75 24292 (CI.
16E612), 15 Mar 1975, Appl. 73 74,658, €2 Jul 1973; 6 pp

1-Alkyl-3-substitated-4-oxo-1 .a-mpbthg;:.dinu I(R=H
alkyl, slkoxy; Ri = alkyl; X = alkoxycar 1, carboxylic scid
alkali metcl salts) were prepd. by seaction of 3-substituted-4-h=
ydroxy-1.8-naphthyridine alkali metal salts IT (M = alkali
metals) with slkyl trifluor methanesulfonates followed by
hydrolysis of the resulting complexes. Thus, 2 g 3-ethox/casbon=
y -4-hydtoxj-7-metll:o,yl-l,S-nnphthyridim (X11) was added to a
mixt. of PhMe, ELOH, and 0.37 g Kk and the whole refluxed 2 hr
to give 2.45 ¢ J1 K salt. Reflux of a mixt. of JII K salt and 3.5
g Et trifluoromethanesulfonate in Et20 2 hr and hydrolysis with
5% aq. NaOH 2 hr with reflux gave 87.2% 1-ethyl-3-carboxy~4-=
oxo-7-methyl-18-naphthyridine (nalidixic zcid) (IV), Also,
3-ethoxycarhonyl-1-ethy -4-0:0—1-methyl-1,B-n'a(phthyridim
was prepd. 1V was entibacterial. . K. Sempuku




AB.13.

A8.14.

A8.15.

S55m
exvolic alkyli® =
Haobest K. {Ste:
C07d), 24 De. w73,

The isopropylideryt meinylenemalonate 3 (n = 0} was oxidized
and the resultin: I (7 = 1) was cyclized by heat and kydrogenated
to give the naphthyridine I (R = Rt = H), which was
hydroxymethvizied and the resulting 1T (R = H, k: = HOCH:}
alkylated with EtI and oaidized with KMnrOq to give 11 (R=E:
Rt = COsH). Correction of CA $2: 140101k,

97252h  i-Alkyl-1.4-dihydro-7-substituted—4-oxo-1.5-=
naphthyridine-3-carboxylic acids via the 3-aminemethyl}
anslogs. Lesher, George Y.; Gruett, Monte D. (Steriing Druz,
Inc) US. 3,852,132 (CL 260-295.5R; C07d), 06 Mey 1975,
Appl. 339,090, 08 Mar 1973; 11 pp. The naphthyridines I (R =

Et:NCHa, H, CO:H: R. = H, Et; R? = H, Mc) were prepd. Thos
t (R = Rv = H. RZ = Me) was treated with EG:NH and HCHC
and tle resulting 1 (R = EtaNCH3) ethylated to give 1 (B =
E1-NCHa, Rt = Et, R? = Me), which was oxidized with RMa0:
to give I (R = COzH).

972501 l-AIkyl-l.‘-dihydro-—7—subslituled-l-oxo-l.8—=
naphthyridine-3-carboxylic acids via the 3-carboxaldehyde
analogs. Lesher, George Y., Gruett, Mounte D. (Sterling Drug,
Inc) U.S. 3,873,554 (Ci. 260-295.5B; C07d), 25 Mar 1975,
Appl. 338,613, 06 Mar 1973; 10 pp. 1.8-Naphthyridine-3-carboxyliz

]

2 1. ReCOoM R'E

] B.ReR o

)
e W e R ew, R CHO
R V. R €1, R -CHO

acid (1), useful as s bactericide (no data) was prepd. by
formylating naphthyridine 11, ethylsting the formyl desiv. T,
and oxidizing I1V. Thus, 3.8 g 111, obtained by formylation of 11,
was heated with 3.8 g EtI in DMF contg, KzCO3 for 90 min to
give TV, which was oxidized (KMnO4) to zive 1.

79218x l-Alkyl—l,4-dihydrn-1-subﬂituted-4-oxo-l,8-=
naphthyridine-3-carboxylic acids via the 3-hydroxymethyl
analogs. Lesher, George Y.; Gruett, Monte D. (Steriing Drug,
Inc) U.S. 3,869,464 (Cl. 260-295.5B; C07d), 04 Mar 1975,
Appl. 335,734, 26 Feb 1973; 10 pp. 1,8- Nsphthyridine-3-carboxylic

o .
o' 9
» /Cﬁ e Q— m«m&}(t
5 [} ]}

acid (T, R = Ei, R¥ = COH), useful as a bactericide (no duta),
was prepd. from cyclic isopropylidenyl malonate 1T via cyclization,
hydroxymethylation, ethylation, and oxidn. Thus, 1 (il =Rt =
H) ohisined by cyclization of 11, was hydroxymethyluted with
HCHO to jdve T (R = H, 1 = CH.O), whieh was cthelated
(D) 1o 1300 = Et, i = CH:OHy,  Caidn. of the Jatter with
KMu0gave 1 (R = Et, R1 = CO:lD). |
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A8.18.

A8.19.

‘aikviaminomethyl-1 4-Cihadra ot ~1 S-na=
phth: -iuires. Lesler, George Y3 seta D

> Norie .. {Stetling
< 2%76.650 (CL 260-:837; CoTa:, {3 Apr 1975,
zoagan, 05 Mar 1973; 11 pp. Arinomethylation of
1,4-dit. Ero~$—cx0—1,8-naphthyridines fullawed Ly slkylation
and ca.in peve 14-Cihydro—4-oxo-1,8-na;:hihyridin e-3-cacboxylic
acide. useful as bzetericides (no data). Thus, 1.4=¢ihvdro-T-me=
thy!-4-cxo-1,5-naphthyridice was refiuxed with Et:N in aq.
CH:0 :o0 give the 3-(diethylaminomeirris deriv. which was
alkylzted wizh Etl and then oxidiz & with NMnaO. in aq.
pyriioae to yoe'd I-ethyl-1,4-dihydro-T-metny'~i-vzo-1,8-naph=
thyridine—3-ca-bexylic acid.

-0
2l

5:783n  1-Alkyl-1.4-dihydre-7-subs:ituted-i-oxo-1,8-na=
phtheridine-3-carboxylic acids via tiie 3-zceryl analogs.
Lest.:. Georse Y, Brundage, R. Paulizne {Steclingz Drug, Inc)
US. 2875152 (Cl. 260-255.58; CO7d}, O Apr 1975, Appl
333543, 26 Feb 1973; 10 pp. ZAntibacierial (no data)

n
® Mo NHCH=CCOEt
m,. UL

o | ) . 44

naphthyridinecarboxylate I (R = Et, Rt = CO;H, R? = Me} (IT)
was prepd. from acetoscetate ITI. Thus, heating & mixt. of IlI
end mineral oil for 30 sec at 300° gave I (R = H, Rt = Ac. Rt =
Me) (IV). To & suspension of IV and DMF was added EtI o
givel (R = Et, Rt = Ac, R3 = Me) (V). The eddn. of V to a
cooled soln. of NaOH-H;0-Br gave II. The condensation of
6~-methvi-2-pyridinamine with EtOCH:CAcCO;Et gave III.

43292¢  1,4-Dihydro-1 8-naphthyridin-4-ones. i.ieszacos,
Zoltan; Hermecz, Istvan; Vasvari, Lelle; Horvath, Agnes;
Rittli, Peter; Mandi, Atilla (Chinoin Gyogyszer es Vegyeszeti
Termekek Gyara RL) Ger. Offen. 2,432,730 (Cl. C 0%c), 06
Feb 1975, Hung. Appl. CI-1397, 17 Jul 1973; 16 pp.

o
cor’
-
!
Uk
e ] 3

Four naphthyridinones I (R = H, Et; Ri = Me, CFs, OH), useful
as bactericides (no data), were from 2-amino-6-methylpyridine
{I1). Thus, 11, MeCOCHsCO:Et, and HC(OEt)s were heated in

. the presence of AICl; to give 82% Et 2-{((6-methyl-2-pyTidyl)=

amino]methylene]acetoacetate, which was heated in paraffin oil
to'!we 79.5% I (R = H, Rt = Me) (I111). 111 was ethylated with
Etl and X2CO3 in DMF to give 95.7% T (R = Et, Rt = Me),
which on trestment with Br in aq. NaO' and dioxane at 5-10°
geve 65% I (R = Et, Rt = OH).

170864v i A-Dik ydro—é-oxo-i 8-naphthyridine-3-carboxals
dehydes. her, George Y.; Gruett, Monte D. (Sterling Drug,
Inc) US. 3857851 (CL 260-795N; C n7d), 31 Dec 1974,
Appl. 338,613, 06 Mar 1973; 10 pp. The titic carboxaldehyde 1

0
R % .
e g')\. Mo 3, m“‘$:2<m
] 0 n .

(R=H R = CHO, n = 0) was prepd., ethylated to I (R = E1),
and oxidized to I (R = Et, R* = CO2H, n = (), Thus, I (n = 0)
was oxidized to 11 (n = 1) with m-CIC¢H,CO,0H, the product
cyclized to I (R = Rt =~ H, n = 1) (I1]) at 275° in di-Et
1:hilalate snd J11 hydrogensted to give [ (R = Rt = H, n = 1)
(1V). Formylation of IV (DMP, POCl)) gave I (R = H, Ri =
CHO, n = 0). This was ethylated to I (R = Et, Rt = CHO, n =
('S} v»!,)L’h Eg‘:u}z;i the ;(v;oduct oxidized with KMnDsto give T (R =
', By COeH, n s (),

e e ettt 9 = 3.
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A8.20.

A8.21.

A8.22.

A8.23.

. " ‘:-'.a, E 4'9!:.-!.4-&;3.3:0-‘-” iine.zecarboaylic  acids
L. t-z:4 Cerivatives, esinzn;, £lesex; Reabinek, Frant-
ek Ciech. 133,546 (CL C 07d), 15 ~.ug 1374, Appl 7365/72, 01
Noew 32903 pp. The title compds, T (R¥52 = OCH0, X = CH; It

tr t
=2 .12 = Ae, X = N) were prec:. in §4.2% srd €0% yialds, resp.,
vz cf the corresponding C-ecetvicihydroguincline or 3-
rinzphthyridine with NaOCl cr N20=r in «q. NaOH-dioxane.
ar= en.iibzcierisl (no data). L. J. Urtbanek

49468 1-Ethyl-1,4-dikydro-4-cxo-7-methyl-1,8-zaphtkyri-
Cine-3-carvoxyic acid (nalidixic acid). Veza, Lucia M.; Bacea,
Veronica; Radulescu, Nora; Ambrus, Ivan P. (Institutul de
Cercetari Chimico-Farmaceutice) Rom. 56,228 (C1. C 07d}, CS
Nov 1973, Appl. 63,979, 20 Jul 1970; 2 pp. Nalidixic acid was

. prepd. by ethylation of Et 1,4-dihydro-7-methyl-4-oxo-1,6-naph-

thvridine-3-carboxylate with Et,SO,, MeCiH.SO,Et, PaSThHED
(1:1.5-3 molar). The product was hydrolyzed without sepn. of
the ‘ntermediate. The ethylation was conducted either without
@ soivent or in the presence of hydrocarbons inert to-the aiiyiat-
ingagents, preferably xylene. Reaction time was0.5-5krs.

Lola Progieid

133409p 1-Ethyl-1,4-dihydro-7-methyl-1,8-naphthyridice-3-
carboxylic acid. Domori, Renzo; Yoshimura, Ryuicks { D~
ichi Seiyaku Co., Ltd.) Japan. Kokai 73 80,597 (CL. 16 Es12),
29 Oct 1973, Appl. 72 12,411, 03 Feb 1972; 3pp. 1-Substituted

" o
' %
w S A
R 1 R' n

1,8-naphthyridinium salts I, (R* and R* = lower alkyl; R? =

H or lower alkyl; X = halogen; R = NH; or substituec amino)
were hydrolyzed to give the naphthyridines II. I are bacteri-
cides. Thus, 2.31 g Et 4-R%“7-methyl-1,8-naphthyridin=-3-
carboxylate (III) (R* = NH;) and Etl was refuxed in EtOH

for 12 hr to give 2 gk I (R = NHs, R? = AMe, Rf = E;, X = I),

which (3.87 g) was heated 3 hrat 100° in 5%, NaOH to give §1.2%
I (R} = Et, R$ = Me) (IV). III (R* = piperidino) and Me.SO,
was similarly treated to give IV. Hiroshi Kataoka

3486a 1-Ethyl-1,4-dihydro-7-methyl-4-ox0-1,8-naphthysidine-
3-carboxylic acid and ester. Naksgome, Takenari; Agui,
Hideo; Mitani, Toru; Nakashita, Mit.uo (Sumitomo Chem-
scal Co., Ltd.) Ger. Offen. 2,166,375 (Cl. C 07d), 18 Oct
1973, I:;lpan. Appl. 70 7805, 28 Jan 1070; 25 pp. Division of
Cer. Offen. 2,103,805 (CA 75: 08458b). The l-substituted

0 x
: €Oz R €0, &
e e _ i, X = OEs

(1] m, x-0
oxonaphthyridine (I, R = Et or H), useful as antibacterial or
central nervous system-stimulating drug, was gre . from the
ethoxy deriv, 11 with Et group migration either by heating with-
out solvent at 155-60° in an oil bath, or in the presence of Etl
on a water bath, or in the presence of EtDr in a closed tube at
130°,  optionally followed by sapon. II was prepd. by treating
Il with EtONa,




A8.::.

AB.25.

A8.26.

A8.27.

35302 1-Ethyl-7-me'n:yi-1,4-¢ihy2co-1,8-naphthyridin- 5 - coe-
3.carboxylic acid. Kovacs, Gabur; Neszaros, Zoltan; Rocnar,
J.‘mos.; Kadas, Istvan ‘Cliroin Gyogyszer cs Vegyeszeii Tur-
me_ktx‘cyan Rt.) Ger. Ofen. 2,110,066 (Cl. C 072), 27 Sop
1671, Hung. Appl. 11 Rizr 1670; 10 pp. Title compcl. (I},

. £t
w2 N
H]
[ I

usefel 2s a bactericide for gramn-nes. bacteria, was prep!. irom
Et  4-chloro-7-metlayi-!,B-uaphikyridine-3-carboxylate (i),
Thus, II was reflexed 1 i:s with (€:0),1°0 and 7-8 hr wit!: addat.
aqg. NaOH togive 80%. L.

3820g 1-Alkyl-1,8-naphthyridine-3-carboxylic acid ~deriva-
tives. Wada, Yasuo; Watanabe, Nanao (Koei Chemica! Co.,
Ltd.) Ger. Offen. 2,163,046 (Cl. C 0id), 07 Oct 1971, Japan.
Appl. 20 Feb 1970; 14 pp. Title compds. (I), useful against

O™ D,

' gram-neg. bacteria, were prepd. by cyciization of amiromethyl

enemalonates (II) prepd. by condensing corresponding 3-alicyl-
2-(alkylamino)pyridines with EtOCH:C(CO;Et): (1) in poly-

- phosphoric acid IV). Thus, a mixt. contg. 102 ¢ II(R=Rl =

Me) prepd. by heating 85 g 6-methyl-2-(methylamino)pyridine
(V) and 151 g II at 100-10° and S8 g IV was heated 10 min at
200-30°. After conling the mixt. was made alk. with 20%
NaOH, extd. with E0, and HOAc was added to give 42 g _I
(R = Ri = Me). V was recovered from the ether phase. Simi-
larly prepd. were 8 other i, e.g. (R and R! given): Et, Me; Pr,
Me: Bu, Me; pentyl, Me; Et, Et. -

87933f 1-Ethyl-7-methyl-1,4-dihydro-1,8- naphthyridin - 4-
one-3-carboxylic acid, Kovacs, Gabor; Mesza.ros,, Zoltan;
Bodnar, Janos; Kadas, Istvan (Chinoin Gyogyszer es Vegyeszeli
Termekek Gyara Rt.) Hung. Teljes 1161 (Cl. C 07d), 24 Oct
1970, Apgl. 11 Mar 1070; 8pp. Thetitlecompd. (1) was prepd.
by alkylation of Et 4-chloro-7-mecthyl-1 S-naphthyridine-3-car-
boxylate (II) with Et;PO,and subsequent alk. hydrolysis. Thus,
a soln. of 2.5 g II in 10 ml Et,P0, was refluxed 1 hr, 25 ml 10%
NaOH soln. added at 100°, the mixt. refluxed untd'homoz'emon's
18-7 hi), and acidified with HCI to pH 2 to ppt §0%¢ I, m. 225-8
(DMF-McOH). - %. 3sohacsi.

64379w 1-Ethyl - 7 - methyl - 1,8-nsphthyridin - 4 - one-3-car-
boxylic acid. Chinoin Gyogyszer es Veryeszeti Termekek Gyara
Rt. (by Zoltan Meszaros, Gabor Kovacs, Peter Szentmiklosi,
and Iren Czibula). Hung. 153,292 (Cl1. C 07d), Nov. 22, 1946,
Appl. June 23, 1965; 2 pp. Et 4hydroxy-7-methyl-1.8-
naphthyridine-3-carhoxylate (. 272-3°, 116 g.) was heated
with stirting in 273 g. Et,PO, to 230° in about 1 hr., the mixt.
was kept at 210~15° for 30-40 min., allowed {0 cool with stirring
to 50-60° and 300 g. NuOH in 2000 ml. H;O added. The soln.
was heated with stirring and refluxed for 2 hrs., acidified with
dil. BCI to pH 3~4 at room temp., the ppt. collected, washed,
suspended in 1000 ml. H,0, and treated with 20% NaOH
(pH 9), decolorized, and acidified again, to yield 100 g. title
product, m. 225-6* (AcOH or HCOXMe,). T. Mohacsi
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A8.28.

A8.29.

NALIDIXIC ACID
Use

111464k MNludinnﬂdo)peniciBlnic . acid. Uglesic, Awag
Seiwerth, Rativoj (Pliva Pharmazeutische und Chemische
Fionik)  Ger. Offen. 1,940,511 (CL C 07d), 26 Mar 1970,
Yugaslavia Appl. 08 Aug 1968; 6 pp. Nalidixic acid (I) (0.01
soole) dispersed in a 1:3 Me,CO-dioxane mixt. and 2.0 ml EuN
weas treated 15 min with 0.01 mole iso-Bu(Q,CCl ia 10 ml dioxane
in an ice bath, 0.01 mole 6-aminopenicillanic acid and 2ml ELN

o ] .
oK .
) CONH—TY ﬁu« o
M~ NN N 0 COH
5020 ml H-0 added, and the mixt. stirred 1 hr and acidified with

131 HCI to pH 3.5 to give 59% antimicrobial title compd. (II).
. : * KHPG

6655Iu  Bactericidal 1-ethyl-7-{8-(5-nitro-2-furyl)vinyl]-1,4-di-
kydzo-4-0x0-1 ,8-naphthyridine-3-carboxylic acid. XKovacs, Ga-
bor; Meszatos, Zoltan; Szentmiklosi, Peter; Bodnar, Janos;
Simonidesz, Vilmos (Chinoin Gyogyszer es Vegyeszeti Termekek
Gyara Rt,) Ger. Offen. 1,933,463 (Cl. C 074, A 6G1k), 30
Jul 1970, Huag. Appl. 15 Jul 1968; 17 pp. The bactericidal
title compd. (I, R = Et)was prepd. by reaction of S-introfurfural |
(II) and III and subsequent ethylation. Thus, refluxing II and
I in HOAc, Ac:O, and NaOAc for 4 hr gave 72% I(R = H),

. ) o :

EeUilce aiVe o gty

0> CH: N B , N .

which was treated with (EtO)PO to give 87.5% I (R_= Et)
(V). IV was active against bacteria. _ KSPG
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ANALYSIS OF THE ABSTRACTS OF PATENTS

15 Synthetic patents were analysed,11 of which proceed from the nitrile
( A9.1., A9.4. - A9.13.).

Hydration is frequently carried out in presence of metal oxide catalysts
In A9.9. a copper catalyst leads to 99.9% yield.

In patent A9.13. the reactiom is carried out in absence of a catalyst
only using water at 150-200°C and 5-20 bar pressure.

The use of an ion exchanger is claimed in two patents: A9.4. describes
hydrationwith DOWEX 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 ammonia,
in A9.2. from pyridine-3-aldehyde, ammonia and oxygen.

The process nicotinic acid and ammonia is not described.

In A9.19. a catalyst is given, which allows transformation of a nitril
to the amide with 100% selectivity in the case of acrylamide.
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A9.1.

A9.2.

A9.3.

A9.4.

A9.5..

A9

NICOTINAMIDE
Preparation

100: 120389b Nicotinie scld derivatives. Simonovitch, Chaim
(ABIC Ltd) Jeraeli IL 56365 (CL C07D213/64), 31 Dec 1982,
Appl 28 Mar 1979; 13 pp. 'The title compds. I (R = cyano, CONHs,

COsRt; Rt = alkyl; R? = halo; R3 = CI; R = CO,R2, R2R3 = OH, R?
I-NH’ byovump ht reflluxing : l.lu:::h'l:rob’d l:l'is.

Ve eIV, -
CO:Me.R!-R’-G)whidlm‘c:umudiulothc:ﬁuﬂclolbnd
by hydrolysis to give the amide.

94: 65475u Carboxylic acid amides. Asahi Chemical Industy
Co., Ltd. Jpn. Kokai Tokikyo Koho 80 69,518 (CL C07B29/00),
26 May_l!)lqa ML 18[141;3;&. 17%12‘:8:” :;‘ ’5:
Cubu{lw aci es were P e
with Ni; or MesNH in the presence of te. and Pdor
Pt catal Thus, a mixt. of pyridine-3—carboxaldehyde 2, 28%
aq. 50, snd 5% Pd/C 2 g was kept 2 h at 40° with
introduction of 10 L/k O to give 57% nicotinic acid_amide.
PhCONHa, nicotinic acid dimethylamide, and DMF were similarly
prepd. K. Sempuku

93: 113984n Carboxylic acid amides. Tamurs, Watshiko;
Fukuoks, Yohei; Nishikido, Joji; Yamamstsu Setsuc; Suzuki,
Yoshio ~ (Asshi Chemical Industry Co., Ltd) Jpn. Koksi
Tokkyo Koho 80 2261%t (Cl. &’ICIMIN), 18 ¥Feb 1980,
Appl. 78/94,135, 03 Aug 1978; 3 pp. The amides were prepd.
by treating primary alcs. with O and NH; (o pritnary a
seco! amines) in the presence of Pd or Pt catalysts. Thus,
treating 8q. MesNH in MeOH with 5% Pd-C and sir 2 h at 40°
gave 78% Dh;l;uwith.’?zl%‘ eonvcni;g of Me&sll;l %‘"""23{'

rl?cL were nicotinamite [from 3-(hydroxymethyl)pyridine &
rl 3} and AcONMes (from MesNH and Btgl?). :

90; 186814e Nicotinamide. Suverkropp, Geertrudes; Hofman,
Johannes H. A. (Stamicathon B. V.) Neth. Appl. 77 05612
(Cl. C07D213/80), 19 Dec 1978, Appl. 17/6612, 16 Jun 1977;
8 pp. b‘:i:ognil;‘i’dcl(l) was prepd. with 9(4"7- selectivity st ‘(62'7-
convers rolyzin l.:H:Kono idi Dowex 1X4 in
the OH- forr: and u{:.' I‘Wi%'l PhMe. pyridine on

89: 179552y Hydrolysis of nitriles. Pel ian; i
David . (Nationa] Distillers and Chamicrl Conny STUg:
5&919,8'1'4” (CI. 260-205.5A; COTD213/57), 20 Jun 1976, Appl.
SaLoM, 0_.'; Nov 1974; 7 pp. _Tte catalytic hydeolysis of
ie 'momln ¢ or RCN (R = substituted or unsubstituted Cs.2
. yd A l!lunyl. cycloalkyl, aryl, or alkaryl) to the correaponding
::pl"‘n wos improved Dy using resction product of Rhcraolnd M
s‘u yl m:'nu:}:e.buzhlu"on "5 ?’:‘:tiwpmu';l such as C, AliO;,

8 , of a liga unctionali A
t’cht:sh é!'?Cls, mln:gl tvithi'opho:‘phiu, pyndi::.";ho'n:::i
P ot 120° snd 225 psig initial N pressure for 18 h gave
CONHs. Benzamids was similaily prepd,




A9.6.

A9.7.

A9.8.

A9.9.

A9.10.

§5: 19:568r Preparation of nicotinic acid amide from
1-cyanopyridine. Zicborak, Kazimierz; Ratajczak, \Vl?dumlen;
Treszcaanowicz, Edward; Teichert, Andrz2); Musiecowicz, Jerzy:
Stefaniak, Lech (Instytut Chemii Przemyrlowej) Pol. 78,808
{CL CQ7D31/44), 31 Dec 1972, :J)(L. !49,254. 06 Jul 1971; 4
pp- Nicolin;m'de l()l)b\ms obtain . ybmcomp!ete hytli‘rolysxs of
3-cysnopyridine (I using strongly basic anion exchangers as
catalysts. Thus, a mix’t. contg. 1T 24, H:0 33.2, snd MeO 42.8
§ was passed at S0° through a column filled with Wofatit SBW
In the OH- form; 79% I was crystd. from the eluate.

85: 62938a Nicotinic acid amide from 3-cyanopyridine.
Trugmmgwia. Edward; Tei Andrzej; Ratajcrak, \Wiodzimierz;
Musierowicz, Jerzy; Ziehorak, Kazimierz; Mniewicz, Leonard;
Stefaniak, Lech; Bellen, Natalia (Instytut Chemii Przemyslowej)
Pol. 77202 (CL CO7D), 31 Jul 1975, Appl 162442, 09 May
1973; 3pp. An ug 45-60% soln. of 3-cyanopyridine was treated
at 90-105° with NaOH (the rate of NaOIl addn. was increased
contiiiously), the mixt. was heated at 205° for 30 min, and the
?lydm!ysu product was purified and czystd. to give nicotinamide
) suitable for fodder. Then the product was slissol\'ed in H30,
the soln. was through an anionite, and crystd. to give [
suitsble for pharmaceutical purposes. K. Butkiewicz

85: 21134s ‘Nicotinic acid amide and isonicolinic acid
amide. lshioka, Ryoji: Kametaks, Norio; Marumo, Kuniomi
(Showa Denko K. K.) Ger. Offen. 2,539,435 (CL Co7D), 08
Aps 1976, Japan. Appl. 74 103,789, 11 Sep 1974; 19 pp.
Nicolinamide was manufd. with selectivity of 97.9% and
3-cyanopyridine (I) conversion of 98.6% by hydrating 1 over Fe
oxide-N; oxide catalyst, prepd. by treating 291 g Ni{NO»)z.6H:0
and 81 g PG(NO:):-S{I‘:O with 219 g (NH4)2CO3 and calcining the
ppt. Isonicotinamide was s:milarly obtnined with a selectivity of

84: 135478 Nicotinamide from 3-cy,nop;ridi_nq. Okl_no.
Takeshi; Tamaru, Akio; Umeno, Koichi (Mitsubishi Chemical
Industsies Co., Ltd) Japac. Kokai 75,111,077 (Cl. CO7D,
Bo1J), O1 Sep 1975, Appl. 74 18,851, 16 Feb 1974; 6 pp.
Nicotinamide (I) was prepd. by catalytic hydration of 3-cyanopynidine
(I1) with 8 Cu catalyst, prepd. by decompn. of Cu hydride. Cu
hydride was decompd. in the &rmnce. of an acid amide or a
compd. contg. Cr, V, Si, Fe, Ru, Ti or 7+. Thus, 398 g Na
hypophosphite and 28 g HaS04 in Hz0 was treated st 50° with
6 Cu§0r5H10 and § g Cr(NO3)>9H30 in H10, and 25% aq.
Acogl added st 50° to give a Cu catalyst. The catalyst (1 £) wss
heated with 0.5 g 11 in H:0 st 95° for 0.5 hr to give 99.9% 1.
Similarly, Cu catalysts were prepd. from Cu_hydride in the
presence of NasSiOa, NHVO5, 1(SOs)z, aceylamide or BzNHa.

. 1. Matsumoto

192601c Acid amides and cutalyst for use in preparing
them. Woatanabe, Yoshihire; Yamahara, Takeshi; Inokuimna,
Shun; Tokumary, Tooru (Sumitome Chemical Co., Ltd.) Ger.
Offen. 2429269 (CL COTC, ROLD, 20 Mar 1975, Japan.
Appl. 73 69,555, 19 Jun 1973, 26 pp. A catalyst for hydrolyzing
pitriles to omides was pregad. by polymyg, 4-vinylpyriding with
divinvihenzens or styrene ond trewting Uhe pulymer with a Cu
salt, such as Cu(03CH)3411,0. Acrylonitrile was 78.8% hydrolyzed
by the catalyst in 5 hr at 100° with 99.1% selectivity for
ucr‘lnm'ulc. AcNila, HNCO(CHZ)/CONITZ, NC(CIHEWCONH,,
BzNHa, CsHo(CONHa)ro0, 0-NCCsHCONH2, HOCMe:CONH,,

§1N(CH2)sCONH1, HCONH4, HiINCOCONH3, and nicotinamide
were similarly prepd.
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A9.11%

A9.12.

A9.13.

A3.14.

28110y Pyridinecarboxamides from cyanopyridines.
Watabiki, Yukio; Sugimoto, Nobutaka; Miyoshi, Masamitsu;
Uehara, Yoshihiro; Sakai, Koji (Yuki Gosei Kogyo Lu)
Japan. Kokai 74,127,976 (CL 16 E431), 07 Dec 1974, Appl. 73
43624, 19 Apr 1973; 3 pp. Cysnopyridines were hydrated to
pyridinecarboxamides with a Cr oxide catalyst contg. Ni, Cu, Zn,
Co, Fe, Sn, and (or) Ce oxides. Thus, 250 g (NH:):Cr2Or was
mixed with 110 g basic Cu carbonats and heated at 250° for 2 hr.
The catalyst (0.5 g) was heated with 50 g 3—cyanopyridine in 200
ml Hz0 st 96° for 8 hr to give 99.87% nicotinamide and 613%
nicotinic acid. 2- And 4-cyanopyridines were similatly hydrated
to pyridinecarboxamides in high yields. 1. Matsumoto

170694 Amides. Asano, Shiro; Yeoshimura, Kiyotaks;
Hashimoto, Masao (Mitsui Toatsu Chemicals, Inc.) Ger. Offen.
2,427,204 (CL C 07cd), 19 Dec 1974, Japan. Appl. 73 62,510,
05 Jun 1973; 18 pp. Five amides were prepd. in high conversion
from RCN (R = CHzCH, CHxzCMe, Ph, Et, or 3-8yﬁdyl) by
treatment with Hi0 in the presence of long active Cu catalysts
contg. Na, Cs, Zn, or Fe nitrates as promoters. Thus, eq.
CH2CHCN was freed from O and then heated with Raney Cu
and 20 ppin NaNO; at 120° to give CHxCHCONH; and <0.5%
by-products st 68% conversion rate. e

147816q Nicotinamide. Sugihara, Akira; Kakei, Minoru;
Mitsuno, Shinya (Fujisawa Pharmaceutical Co., Ltd.) Japan.
73-03,625 (C1. C 07d), 01 I°cb 1973, Appl. 70 127,208, 29 Dcc
19:0; 2 pp. Nicotinamide was prepd. in 35.5-62.7% yield by
treating 3-pyridinecarbonitrile with 15,0 at 5-29 kg/cm?® and
150-200° in the absence of a cutalyst. S. Morita

81206n Nicotinamide. Wendler, Norman L.; Taub, David;
Kuo, Chan Hwa (Merck and Co., Inc.) U.S. 3,450,706 (Cl.
260-295.5; C 07d), 17 Jun 1969, Appl. 03 Jun 1266; 4 pp.
The title compd. was prepd. from 1-acyl-3-cyano-4-oxohexa-
hydropyridine by (1) a Ritter reaction to give a feri-buzy} amide,
2) redn. 10 a 4-OH compd., (3) acylation, (§) aromatization with
loss of the 1- and 4-substituents, and (5) hydrolysis. Thus,toa
soln. of 13.2 g, 1-acetyl-3-cyano-4-oxohexshydropyridine in 350
ml. AcOH was added 37 ml. concd. H,SO, at 20°; iso-CH, was
bubbled in to give N-reri-butyl-1-acetyl-4-oxohexshydronicotin-
amide (1), m. 90-8°, 1 (2.2 g.) in 40 ml. HsO was reduced with
0.5 g. NallH, in 20 ml. }1;0 contg. 2 drops 2.6N NaOll to give
rans - N - lerf - Lutyl - 1-acetyl-4 - hydroxyhexshydronicotinamide
(11), m. 167-8°. 11 (1 g.) mixed with 2.5 ml. Ac;O and 5 ml.
GH\N  gave  frans-N-leri-butyl-1-acetyl-4-acetoxyhexahydro-
nicotinamide (III), m. 165-6°, A mixt, of 0.8 x. III, 0.8 g.
3% PY/C, and 50 ml. Decalin was refluxed 1o give Nelerf-
Litylnicotinumide, m. 85-6°, whicl,, on hydrolysis, cave nico-
tinamide. Also prepd. wer: i-acctyl-3-cyano-4-amino-1,2,5,6-
tetrahydropyridine, m. 177-8°, cis-N-teri-butyl-1-acetyl—+-acct-
oxyhexahydronizatinamide, n. 184-7°, and 1-acetylhicxahydro-
nicotinumide, m, 141-2°, Curl Osuch
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A9.15<

81191d 1-Acetylhydronicotinamides. Wendler, Norman L.;
Taub, David; Kuo, Chan Hwa (Merck and Co., Inc.) U.S.
3,441,568 (Ci. 260-294.9; C 07d). 29 Apr 1969, Appl. 03 Jun
1966; 5 pp. Nicotinamide (I) is prepd. from 3-cyano-4-amino-
1,2,5,6-tetrabydropyridine (II). Thus, 150 ml. AcO is added
to 32.0 g. I in 300 ml. C,H;N at 30° to give 1-acetyl-4-amino-3-
cyano-1,2,5,6-tetrahydropyridine (III), m. 177-8°. I (1.0
g.), 10 ml. GHN, and 5 ml. AcsO is heated 16 hrs.at 100° under
N to give l-LcelyIA-melamido-a-cylno-l.2.5,6-teuahydropyri-
dine, m. 163-5°. The 4-propionamido analog was prepd. from

KH,

o &

N
i

III aud (EXCOXO. 1II (5.1 g.) is added portic vise to 30 ml.
concd. H-SO, at 10-15° over 30 min. After 2 hrs. the mixt. is
added dropwise to 250 ml. H,0 at 0-5° and worked up to give
1-acetyl-4-oxohexahydronicotinamide  (IV), m. 155-7°. 4-
Amino-3-cyano-1,2,5,6-tetrahydropyridine is similarly convested
into 4-oxohexahydronicoti ide. 1V (2.0 g.) in 35 ml. MecOH
is hydrogenated in 20 ml. MeOH over 500 mx. I'tOs to give cis-
l-acctzlal-hydroxyheuhydroniooliuamide (V), m. 13540 and
150-5°%. Visacetylated to give cis-4-acetoxy-l-acetylhexahydro-
nicotinamide (VI), m. 15+-8°. IV (1 g.) in- 10 ml. ".;0 is re-
duced with 350 imng. NoBH; in 7 ml. H,O contg. 1 drop 2N NaOH
to give lrams-l-acetyl-4-hydroxyhexahydronicotinamide (VII),
m. 100-2°. VII is acetylated to give the di-Ac deriv. (VIII),
m. 204+-5°. VI (160 mg.) and 100 mg. 30% Pd/C is heated
under 1 atm. N 2 hrs. at 235-40°, during which cryst. I (m.
124-6°) sublimes from the mixt. VIII (250 mg.) and 200 mg.
30% Pd/C is refluxe’ in 7 mi. Decalin 18 hrs. to give 1. VIII
(456 mg.) in 8 ml. fe..-BuOH under N is treated with 2.00 ml.
1.09N fert-BuOK in lert-BuQH, After 18 hes. at 25° the soln.
is worked up to give l-acetyl-1,2,5,6-tetrahydronicotinamide
(IX), m. 153-5°, which with Pd/C gives 1. VI (600 mg.) and
450 mg. 30% Pd/C at 200° 2 hrs. under N give l-acetyl-1,4,5,6-
tetrahiydronicuinamide, m. 201-3°.  VIII (500 mg.) and 400
mg. 309, Pd/C is kept 2 hrs. at 200° under Nin a sublimation
app. The pot residue is extd. with Me&;CO to give l-acet. 1-1,2-
dihydronicotinamiide, mi. 175-80°, dehydrogenated to

(1.00 g.) in 30 mi. 109, NH, in EtOH is kept in a sealed vessel
6 hrs. at 8U° to give cis-4-hydroxyhexahydronicotinamide. All
of the ahove reactions can aiso be performed starting from other
lower acylates of II. Diana B. Rosen
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A9.16.

A9.17.

A9.18.

A2.19.

NICOTINAMIDE
Miscellaneous

133056w Carbonyl and sulfonyl chlorides. Keil, Guenther
(I’arbwerke Hoechst A.-G.) Ger. Offen. 2,210,883 (Cl. C
07cd), 28 Feb 1974, Ap}) . P 22 40 883.9, 19 Aug 1972; 15 pp.
Ten carbonyl and sulfonyl chlorides, e.g. BzCl, 4-McC(H,-
S0;Cl, cycloliexanecarbonyl chloride, adipoyl chloride, or nico-
tinoyl chloride, were manufd. by reaction of the N-methyl-
pyrrolidinone (I) or AcNMeyadduct of the appropriate acids with
COClL in MeCN. S-.'» of the chlorides werc converted in situ
into amides or estrs. 1nus, 50 parts COCl; was passed into
Gl parts BzOH, 49.5 parts I, and 200 parts by vol. MeCN within
~30 min at —15 to —10° and the temp. raised within 2 hr to
~20° to xive 85% Bz2Cl.

49785q Nicotinic acid. Suvorov, B. V.; et al. (Institute of
Chemical Sciences, Academy of Sciences, Kazakh S.S.R. and
Karaganda Metallurgical Plant) U.S.S.R. 235,764 (CI. C 074d),
24 Jan 1969, Appl. 04 Nov 1966; From Otkrytiys, Jzobret.,
Prom. Obrazisy, Tovernye Zmaki 1969, 46(6), 27. The title
compd. is prepd. by oxidative ammonolysis of 3-picoline in the
preszace of a V oxide cataiyst modified with Sa oxides, or pro-
moted with W oxides followed by hydrolysis of the nicotinamide
and nicotinonitrile. MGCL

16037p Separating an acid fron an amide via an anion-ex-
change resin mechanism. Finkclstein, Elwd (Merck and Co.,
Inc.) U.S. 3,678,060 (Cl. 260/295.5A; C 07d), 18 Jul 1972,
Appl. 60,657, 03 Auyg 1970; 3 pp. The use of CO,~ in place of
Ol - on strony anion exchange resins seps. acidic substances
from others equally well and without hydrols sis of compds. such
as piacinamide. . E. Netticton, Jr.

87: 185236u Catalyst for the manufacture of acid amides.
Naksmura, Shinji; Inokuma, Shun; Tanaka, Shin; Hirose,
Kenichi; chuchi, Takashi  (Sumitomo Chemieal Co., Ltd)
Ger, Offen. 2,702,014 (Cl. CO7C103/133), 21 Jul 1977, Japan.
Appl. 76/5,289, 19 Jan 1976; 31 pp. A vanadate is treated with
8 cupric salt, Cu and a cupric sait, Cu and a cuprous salt, or o
cupric salt and s cuprous salt to pua. catalyst for the hydration
of nitriles to amides, e.g., of acrylonitrile (I) (107-13-1] to
acrylamide (11) [79-06-1). Thus, CuCly 2.25, Na orthovinadate
1.5, snd Cu 2.25 mmol. were mixed witl 20 ml, water, mixed
with 1.2 ¢ 1, and heated at 80° for 1 h to give 85% conversion to
1. ‘The selectivity was 100%.

J S ——
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A9.20.

A9.21.

A9.22.°

A9.23.

NICOTINAMIDE
Use

10L: 116583a Vitamin-containing composition .or hair regeno
eration and hair care. Agoston, Laszlo Hung, Teljes U 31,556
(CL AGLK7/06), 28 May 1984, Appl 81/2,985. 15 Oct 198'; 10 pp.

hsir prepn. contains an 8q, ext. of wheat germ or bran and the
usual vitamins. Thus, vitamin A {11103-57—4} 2,000,000, vitamin
Ds {67-97-0) 10,000, and vitamin D3 [50-14-6) 12,000 IU, vitemin
C [50-81-7] 2900, viamin Brs [68-19-3] 0.25, vitamin Bs
[805’-_24-3} 225, testosterone propionate [57-85-2] 25, vitamin B:
53-43-8) 3.5, vitamin By [83-38-5)50, vitamin E [1406-18-4]
50 mg, 125 ng vitemin K [12001-79-5), 750 mg nicolinamide
[98-92-0) and 5000 mg choline iodide 17373-10-3] in 200 mL
water was added to 1 L wheat bran ext., to give a hair prepn. sctive
in controlling dandruff and preventiry baldness.

101: 97664 Aptidepressants containing L-tryptophan aad a
monoamine oxidase inhibitor. Coppen, Alec James Brit. UK Pat.
Appl. GB 2,129,299 (ClL AB1K45/06), 16 May 1984, Apl.
82/31,975, 09 Nov 1982; 3 pp. Antidepressants contain L-iryptophan

73-22-3] st lower doses when combined with & monoamine ozidose
3001-66-5] inhibitor, e.g., phenelzine [51~71-8] or tranylcypromine

155-09-9]. The ontidepressant acticn of the compn, is greater than
cither compd. alone in their ususl dossges. The compns. may also
contsin folic acid [59-30-3), ascorbic acid [50-81-7), pyridoxine
65-23-6), thicmine (59-43-8), riboflavin [83-88-5), nicotinic acid
59-67-6] or nicotinamide [98-92-0].

96: 35094t Preparation of pyridine. Organic Chemicols Co.
Inc. Jon. Kokni Tokkyo Koho JP 81 86,161 (Cl, C07D213/127),
13 Jul 1981, Appl. 79/163,942, 17 Dec 1979; 4 pp. Pyridine
was prepd. from pyridinecsrboxamides or ¢ anopyridines, E
Lreating 61 g nicotinamide with 3.14 3 Cu(d,Ac)a.ﬁzO in Hi0

g
13
310° in sn autoclave gave 37.4 g pyridine. '

91: 62750g gynthuig of a glt‘:’cos‘c lolgunﬁcc fccégr.‘.fsilio,.
Fernando  (Consejo Superior de Investigaciones Cientificas
Span. 472,034 (C{. AGI&), 16 Feb 1979, Appl. 20 Jul 1978; 8
pp. A _synthetic glucoses tolerance factor was prepd. by
complexing nicotinamide with Co3* and undnmthc resulting 2:1
complex with reduced glutathione. The product had hypoglycemic
sctivity of 4 X 10-% M in vitro,

—:
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A9.24.

A9.25.

A9.26.

90: 29008¢ Polymer of formaldchyde and carbohydrates.
Blaszczak, Joseph W. Ger. Offen. 2,707,069 (Cl. C07D487/04),
24 Aug 1978, Appl. 18 Feb 1977; 18 pp. Addn. to Ger. Offen.
1,568,12]. Liq., resinous or cryst. reaction products of riboflavin,
nizotinamide, vitamin By, ribose and HCOH, and optionally
contg. pyridoxine, citric acid, adenine or meta) salts are prepd.
by mixing the starting materials, suspending the mixt. in H:0,
ard polymg. it by heatling to <350° and/or exposing it to UV
lght optionally in the presence of a peroxide catalyst. These
produced are useful in compns. for prevention and treatment of
abnormal cell nctab., including neaplasia. For example, a mixt.
of riboflavin 300, ribose 25, thiamine 75, adenine 10, %yridoxine
10, Co glycinate, K carbonate 25, Mg perchlorate 10, Ca lactate
25, K permanganate 5, ferrous sulfate 25, mangenese dioxide 5,
ascorbic acid §0, c'tric acid 25, 95% paraformaldehyde 600 and
nicotinamide 50 g was mixed into 2000 mL warm H20 and then
sdding an O donor substance. The exothermic reaction bubbled
and developed a temp. of ~80° and zave a pasty orange product.
The reaction mixt. was palymd. under UV light for 3 days, held
at ~20° to promote stronger honding, and then heated until it
resched 150°. The cryst. polymn. product was dissolved in hot
H:0, treated with Bz;0; for I h, cvoled, heated Lo 100° for 1 h,
and then heated to 350° to give a hest-stable, H20-sol. cryst.
polymer product. The product formed dark cherry-red aq. solns.

89: 48915 Pharmuceuticals containing mincrals and vi=
tamins. Liesche Pharmaceutical Corp. Japan. Kokai 78
38,630 (CI. A61K31/315), 08 Apr 1978, US Appl. 724,311, 17
Sep 1976; S pp. Mincral and vitamin complex compns. contain,
e.g., MgSOq 14.47, zinc gluconate [4468-02-4] (as base) 23.15,
MnClz 1.16, pyridoxine G5-23-6] 7.23, nicotinamide [98-92-0]
14.47, vitamin A [11103-57-4] 0.87, vitamin E [1406-18-4]
9.69, vitamin C [50-81-7] 28.93, and bictin [58-85-5] 0.03%

900i6r Stable, aqueous, multivitamin preparations. Mauek-
awa, Hideyuki; Egawa, Shohei (Shionogi and Co., Ltd.) U.S.
3,626,065 (CI. 424/255; A G1ik), 07 Dec 1971, Japan. Appl. 25
May 1967; 4 pp. Stable uq. multivitamin prepns. are obtained
by formulating 2 ligs., one contg. vitamin A palmitate, niacin-
amide, and ascorbic acid, the other contg. thiamine. The ligs.
contain the usual stabilizing and flavoring agents and are filled
into sep. chambers of a partitioned contuiner. The two ligs. are
admixed just prior to use, Robert F. Dnerye
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ANALYSIS OF THE ABSTRACTS OF PATENTS

Only 1 patent for synthesis js 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
IIT and not II.
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ABSTRACTS OF PATENTS
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Al10.1.

A10.2.

Al0
OXYPHENBUTAZONE
Preparation

g97- 38934y 1-Phenyl-2-(4-hydroxyphenyl)-3,5-dioxo—4-n-=
butylpyrazolidine. Urogdi, Laszlo; Kisfaludy, Lnjlos. Gyuran,
Janos; Pau:{y. Mrs. Andras; Trischler, Ferenc; llles, Sandor
(Richter, Gedeon, V. zeti Gyar Rt) Hung. Teljes HU
21,369 (CL C07D231/34), 28 Nov 1981, Appl. 78/R1695, 29
Dec 1978; 13 pp. The title compd. (I) was prepd. from

tosyloxy)aznbenzene (1I) by redn. with Na;S/AcOH, Zn/NsOH,
Zn/NH.OH, or Zn/HCI, treatment with BuCH(COCN)2 or
BuCH(CO:H)2, and alk. deprotection. Thus, a mixt. of p~-HO=
CHN:NPh and p~-MeCsH SO:H in Me:CO was s at pH
85-9 and dild. with H20 to give 96-9% JL The latter in Me:CO
was added to aq. Na:S and stirred 30 min with AcOH to give
995% 4—(tosyloxy)hydrazobenzene (IH). A mixt. of BuCH(COCL,,,
II, and pyridine in THF stirred 2 h at room temp. gave §5%
product, which was . *irred with NaOH in MeOH 3 h at room
temp. to give 85% 1. T. Mohacsi

OXYPHENBUTAZONE
Salts

86: 959920 Antiinflammatory compounds. Laboratorios
Miquel S. A. Span. 423,379 (Cl. A61K), 16 May 1976, 19 Feb
1974; 12 pp. Twenty-two salts of 4-butyl-2-(p-hydroxyphenyl=

"

oﬁ_O-on

| (4 !

Y-1-phenyl-35-pyrazolidinedione (I) [129-20-4] were prepd.
by the rnctfg-n Jof I with the appro, Eiau basu! com| ;'2.
1-benzyl-3-(3-dimethylaminopropoxy)-1H-indszols, N,N-di>
sthylaminoethanol, and pyrrolidine. These derivs. showed a
rum antiinflammmatory activity and lower gastric toxicity than
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ANALYSI® OF THE ABSTRACTS OF PATENTS

The standard process is claimed in patents A10.2., A10.5., Al10.8.,
A10.9., A10.11., A10.14. and All.16..

Reduction is carried out chemically or catalytically, in most cases'

a one pot reaction is carried out, in A11.2. and All.16. a yield
of 90% is given.

In the following patents p-nitrosophenol is used with the reduction
in one case (A11.14.) carried out electrolytically, in other cases
the method of reduction not being indicated: Al1.1., All.4., All.6.,
Al11.14. - A11.16.. In most cases one pot reaction is carried out,

the yield in A11.16. being 88%.

A11.10. and A11.12. start from p-aminophenol.

In the patents Al1.17. - A11.20. purification methods are described.
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All.1.

All.2.

A11.3.

All.4.

Al11.5.
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All
PARACETAMOL
Preparation

101: 130331q N-Acetyl-p-aminophenol. ia, J 1'aphael
Fr. Demande FR 2,533,559 (CL CO7C103 m. -"’:;L
82/16,227, 27 Sep 1982; 8 pp._  4-Nitrcsophenol underwont
simultsneous redun. and N-acetylation to yield 4-AcNHCsH.OH.
Thus, H was introduced into & mixt. of 4~-ONCH.OH, Pd/C,
MeZHOAc, HOAc, and AcxO to give 4-AcNHCHOH.

101: 110547v N-Acetyl-p-aminophenol. Monsanto Co. Jpn.
Kokai Tokkyo Koho JP 59 98,048 [84 93,048) (CL C07C103/385),
06 Jun 1984, US Appl. 439,244, 04 Nov 1982; 7 pp. 4-HOCeHNHAc
(T) was prepd. by simultaneous redn. and acetylation of ~-HOCsH:NOz
(II). Thus, & mixt. of 220 g II, 80 g Me:CHOH, 140 ¢ H10, and 0.1
wt. % (based on 11) 3% Pd/C was sutoclaved at H 585 kPa and 110°
for 8 min, 160 ¢ Ac:0 was added in 59 min (at the rate of H
consumption), and the mixt. was kept at H 585 kPa and 110° for
another 53 min to give 90% 1.

101: 6315v Hydroxylation of phenol aud aniline derivatives by
hydrogen peroxide in a superacidic medium. Morellet, Guy;
Jacquesy, Jean Claude; Jouannetaud, Marie Paule (Produits
Chimiques Ugine Kuh!mann) Eur. Pat. Appl. EP 97,564 (CL
C07C69/157), 04 Jan 1984, FR Appl. 82/10,643, 18 Jun 1982; 25
pp. Phenol and aniline derivs. were treated with HxOz in superacids
at between —-80° and 0° to yield hﬁroxylaud isomers contg.
significant amts. of the meta isomers. us, PhOAc and H20z were
introduced into & HF-SbFs mixt. at -40°, and the mixt. was worked
up after 30 min to give hydroxylated product contg. 3-HOCsHiOAc
51, 4-HOC(H.OAc 49, and 2-HOCsH/OA¢ 6%.

100: 191599t Purification of N-acetyl-p-aminopbenol. Horyna,
Jaroslav; Sadlo, Lubcs Czech. CS 203,892 (Cl. C07C35/26), 15
Nov 1983, Appl. 79/6,680, 03 Oct 1979; 2 pp. The crude mixt.
from redn. of p~ONCJH,OH and subsequent acetylation of p~H:NCeH.OH
was sersted or treated with oxidants, such as aq. H and AcOzH,
and stirred with C which removed Fe oxides and oxidn. by-products.
From the decolorized filtrate 85-95% cryst. p-AcHNC(HOH was
sepd. after evapn. and cocling. L. J. Usbanek

99 122018b N-Acetyl-p-aminophenol. Vitan, Marin; 'Dobuuu,
mitru; Bibian, Stefan Cilianu; Cilianu, Stefsn (Intreprinderes de
Colorant} *Colorom®) Rom. RO 76,864 (CL C07C81/44), 30 Avg
1981, Appl. 97,483, 11 May 1979; 2 pp. 4-Aminopheno!
Mwubuud with NHj and A0 to yield 4-AcNHCeHOH.
us, 4~01NCeHOH was reduced, HCI was ad u‘: b;in 4-H3NCyo

H.OH.HC], and the product was treated with Nil> and AcO at
5-20° to give 4-acetamidophenol.

97: 23459y Paracetamol. Domids, Aneta; Harles, Lucian;
Prejmereanuy, Ion; Anghel, Dumitru (Intreprinderea de Medicaments
si Coloranti *Sintofarm®) Rom. RO 74,084 (Cl. C07C103/10)
08 Dec 1980, Appl. 92,381, 08 Dec 1977; 3 pp. 4-Ni ono
was converted to paracetamol by NasS redn. to 4-HaNCsHOH
and subsequent N-acetylation.
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A11.8.

Al11.9.

A11.10.

A11.11.

All.12.

9G: 217499m N-Acctyl-p-aminuphcenol. Horyna, Jaroslav;
Sadlo, Lubus Czech. CS 197,100 (CL C07C9l(44). 30 Apr
1952, Appl. 78/4.877, 21 Jul 1978; 5 pp. p-AcNHC:H.OH ()
was prepd. by feeding simultaneously an aq. FeSO: soln. and
NHeJH at 60-80° into an aq. suspension of p-Z:NCl{,0H (1)
(Z = O or m-HO,SC:lisN) and treating the mixt. with Ac:O. 1
was calted out with NaCl or crystd. from a concd. soln.
Alternatively, II was added portionwise with stirring at 50-60°
into an uq. suspension contg. powd. Fe and HCl, the mixt. was
treated with AczO) and worked up as above. L. J. Urhanek

95: 61757k Stepwisc reductic:. of p-mitrophenol. Huber,
John, Jr.  (Penick Corp) U.S. 4,264,525 (Cl. 564-223;
Cu7C103/32), 28 Apr 198, Appl. 53,688, 02 Jul 1979; 6 pp.
The redn. of a portion of 4-0:NC¢HOH (I) by H to 4-H3NC¢H.8£!
(I1) at pH < 7.0 was followed by the addn. of AcyO to acylate II
and give HOAc l:{-groduct. the remainder of the [ was reduced
at pH < 7.0, and the newly formed Il was N-acylated to give
4-AcNHC¢H.OH at pH < 7.0. I was reduced by H over
Pd/chan:'oul. the mixt. was cooled, Ac?0 was 1dded, the redn.
was continued until H uptake swpped, and AcO was aaded with
heating to 95° to give 4~-AcNHCsH.OH.

95: 42649k Borale reduction of nitrophenols. Ruopp.
Donald C.; ‘Thorn, Mark A. (Penick Corp.) U.S. 4,264,526 &{:
564-223; C07C103/32), 28 Apr 1981, Appl. 54,388, 02.Jul 1973
S pp. Hulonitrobenzenes were converted to aminuphenol by alk.
hydrulysis to nitrophenol and hydrogenation of the latter in
media contg. horate ion, strong acids, and metal catalysts, e,
Pd. ‘T'hus, 4-0:NCH.C} was hydrolyzed by NaOli, the 4-O:zN=
CeH.OH olitnined was mixed with H2504, Hal30g, and l‘ul: Il was
intraduced, and the product wis sevtylated W give 4-AcNHCALOH,
useful ns an analgesic and nntipyretic (no data).

87: 10205%q Preparation of paracetamol.  Hape, Peter;
Gourley, Robert N, Gray, John;  Knight, David Hulliwell
(IKndak 1ad)) Brit. 1469099 (Cl. C07C103/38), 30 Mar 1977,
Appl. 5350331, 50 Oct 1973; 2 pp. Paracetamol (1) was prepd.
(86%) by treating an aq. soln. of p-aminophenol sulfate and
aniline sulfate with NHa to pH 5, remaving the PhINH, by distn,,
and acetylnting the p-aminophenol with Ac:) at 20°, the pH
being mamtained at 5 with NHa. The product comprised 85% |
ond 1.4% PhNHAc.

84: 164381k p-Acetamidophenol, Kulda, Drabiomir; Fuks,
Josel; O, Jan; Misar, Zdenek Czech. 159,564 (Cl. C0I(). 15
Aug 1975, Appl. 9010/72, 28 Dec 1972, 2 pp. p HOCHNO,
was redaced with Fe in HC and p- HOCsHWNH: (1) acetyviated
under cunditions which minimized contamination of p- HOCsHNHAC
(11 with by products. Thus, the mixt. conty. T was neutralized
with Na.COx and a portion of the 1 (10 -80%) acetylated with
Ac:0 at 55 60°, the insol. contaminants and Fe sludge weie
trapped by active C, and the mixt, filtered at 85-%0°.  The
filtrave was treated with the necessary amt. of Ac:f) to complete
the acetvlation and T1 was salted out with Na€Cl 1.0 Urbanek

81: 16992v N-Acctyl-p-aminophcnol. Schulman, Hyman L_.',
Baron, Frank A.; Weinberg, Alan F. (Mallinckrodt, Inc) US.
BOL7.605 1C1 260-562A: €COTC), 04 Nov 1975, Appl. 33,080, 29
Apr Juin, 4 pp. Pure p AcNHCHOH (1) was pngpd.,fmm
p HNCal O (11) by dissolving it in HOAc, treating it :\'llh C,
filtering i1; the filtrate was treated with AcsQ) to form N.F. grade
I which was sepd. ‘The mother liquor was recycled after 1 sepn.
for uee as a solvent for treatment of 11,

2
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A11.13.

Al1.14.

A11.15.

All1.16.

146250j p-Acetamidophenol. Kulda, Drahomir; Fuka,
Josef; Ott, Jan; Misar, Zdenek; Liska, Karel Czech. 149,293
{Cl. C 07c), 15 Jun 1973, Appl. 3979-69, 05 Jun 1969; 2 pp.
PhOH was coupled with diazotized PhNH, in di1. NaOH, the
mixt. acidified, and the pptd. p-HOCHLN : NPL 1ydrogenolyzed
in McOH over Pd/C at <60° and 1.5-3 kg/cm® H. Unreacted
PhNH, was steam distd. and the residual p-HOCH N H; treated
with Ac,O in AcOH at 15-30° to yield 95-8% p-HOCH.NHAc.

X L. J. Urbanek

65995d Electrolytic reduction of nitrosophencls to amino-
phenols. Greener, George Pallister; Dorter, Alan Sidney
(Albright ar4 Wilson Ltd.) Ger. Offen. 2,256,003 (Cl. C 07¢),
07 Jun 1973, B-it. Appl. £3,169-71, 16 Nov 1971; 33 pp. -
Nitrosophenol (1) and 4-ni roso-m-cresol (prepd. from the phenol
and NaNO;) weie reduc:d electrochem. to the corresponding
aminophenol; 1-iitrose-2-naphthol was similarly reduced.
Addn. of Ac;O in tl.= re .n. of I gave AcNHCH(OH-p.

27009w p-Acetamidophenol. Bialik, Jozef; Jedrzejewski,
Andrzej (Farmaceutyczna Spclézielnia Pracy ‘‘Galena’) Pol.
54,012 (Cl. C 07d), 31 Oct 1967, Appl. 20 Apr 1965; 2 pp. The
title compd. (I) is prepd. according to the method dzscribed by
redn. of p-nitrosophenol (1L with satd. aq. sola. of Na.S at pH
8.8-10.2. Thus, 50 kg. II, contg. 43% H,0, was added portion-

wise at a temp. below 43° to 75 1. aq. soln. NaS (sp. gr- 1.19 at

20°), the mixt. was stirred at this temp. for 1 hr., and then at
30° for anotter 1 he.  Aq. soln. (60 1.) of tech. pure (NH,).SO;,
(sp- gr. 1.200 at 20°) was added to the warm mixt., the mixt.
was heated at 50° for 1 hr., and cooled to 15°. Pprd. tech. pure
p-aminophenol (III) was sepd. by filtration and washed with ice-
water. I was acetylated with Ac:O (0.3 kg. per 1 kg. wet III
in 0.2 k3. H:0). For this purpose III svas added to Ei:O, the
mixt. sticred, Ac:O added, and the mixt. stirred jor 3 hrs. and
cooled to 15° tocrystaliize. The crude I was recrystd. froma HO.
Pure [ (0.49 kgz.) was odtained from 1 kg. wet Il in 807 yield.
Karol Butkiewicz

99876h N-Acetyl-p-amianpaenol. Bernard F. Ducizl aad
Codirey Wilbert (1o Nepera Chemical Co., Inc.). U.S. 3,341.-
587 (Cl. 260-362), oupt. 12, 1967, Appl. March 16, 1962, and
Oct. 13, 1984; 2 pp. The title compd. (I) was obtained in o<~
cellent yield of high purity by the direct acylation of p-H:NC.lfr
OH formed by the catalytic redn. of certain nitropheaols in a3
Ac;Oreaction solvent. Thus, 3501b. p-OyNCHOH (If) in 25 Id.
Ac:O vaas hydrogenated in a N purged autoclave over 770 €. 3%
Pd-C catalyst under 40-80 psig. at 80-90°. After 10 hrs. reaction
time, unreacted H was vented and the vessel again purzed with
N. To complete the acylation, 58 1b. Ac;O was addad, the
mixt. heated rapidly to $0-90°, making due allowance for thie ct=
othermic reaction whica takes place. After ~2 lirs. the mixt.
was cooled to ~350°, treated with 35 gal. demineralized i0,
the mass heated again to ~90°, and 100 g. NaHS0; added (2
prevent coloration of the product. - The mixt. was then fltered
at 75-£0° to remove the catalyst and the Sltrate cooled to "":".
toyield (during 4 hrs,) 905, 1. - Using p-ONC,HOH in place
Ilgave 887, 1. With PtO: as hydroxenation catalyst comparabls
results were obtained. Iis widely used as an analgesic and anti-
pyretic in various therapeutic compns.
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Al1.18.

Al1.19.

A11.20.

PARACETAMOL
Purification

89: 23947r Purification of phenols. Boecker, Ernst; Mannes,
Karl; Trescher, Viktor (Bayer A.-G.) Ger. Offen. 2,644,318
(CL C07C37/22), 06 Apr 1978, Appl. 01 Oct 1976; 18 pp.
Tech. phenols are purified by treatment with Al powder. Thus
300 g 4-AcNHCH.OH in 1600 mL H:0 was treated with 4 ¢
low-FeC, 5 mL. HOAc, and 2 g Al powder under N under reflux
for 45 min. to give 270 g pure white 4~-AcNHCH,OH. 2-}HOQC=
HiCO:Na, 4-HOCsH.CO:K, and p-(HO):CsHs were similarly

purified.

9491g Porification of p-aminophenol. Hsrmetz, Ron:xald:
Ruopp, Donald C.; Brown, Bernard Beau (CPC International
Inc) U.S. 3,876,703 (Cl. 260-575; CO7c), 08 Apr 1975, Appl.
367,263, 05 Jun 1973; 4 pp. p-Aminophenol, prepd. by
electrolytic or catalytic redn. of PhNO: in aq. H3SO:, was
obtained as a pure product by sdding more PhNO: to the
reaction mixt. (il the reaction had gone to completion), adjus_tmg
the pH to ~ 5-6.5, and sepg. the PhNO;z phase and the purified
p-aminopheno!l phase. The product after acetylation with Ac:O
gave the N-acetyl deriv. which met all National Formulary
specifications.

82385t Purification of N-acetyl-p-aminophenol. Kosak, Johin

-R. (du Pont de Nemours, E. I., and Co.) U.S. 3,78],354

(Cl. 260-562B; C 07¢), 25 Dec 1973, Appl. 88,179, 09 Nov 1970;
2 pp. Crude light-pink-colored p-AcNHCH,OH (1), prepd.
by acetylation of p-H.NCH,OH, was refluxed with aq. FeCh
soln. for 1.5 hr and thea trcated with activated C to give white
cryst. 1.

78380z Purification of N.scetyl-p-aminophenol. Baron,
Frank A. (Mallinckrodt Chemical Works) U.S. 3,748,358 (Ci.
260-562P; C07¢), 24 Jul 1973, App). 46,840, 16 Jun 1970; 4 pp.
P-AcNHCH,OH (I) was purified to N.F. specifications by treat-
ing the crude product of acetylation of p-H;NC(H,OH (conty.
80% I) in aq. soln. with charcoal, which had been previously
washed with an acidic soln., and crystg. I. The Fe coutent of
I was veduced by including a chelating agent (e.g., citric acid,
gluconic acid) in the crystn. solvent or in the acid soln. used for
washing the charcoal.

2 e —— e po——-
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Miscellaneous

101: 6852 Acetuminophen unalogs, antigens, aud antibodies.
Khaana, Pyvare (Syva Co.) Eur. Pat. Appl. EP 95229 (ClL
Co7Cio3/38), 30 Nov 1983, US Appl 364,836, 02 Apr 1952, 23 po.

\
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Antisera can be prepd. to protein antigens or enzymes conjugated to
carbonyl decivs. of acetaminopben {I). These antisera can be used as
resgents in sensitive, highly specific immunoassays for monitoring 1
Jevels in biol. iluids, Thus, edipaminophen (I11) [59519-10-3] wus
prepd., conjugated to glucose-6-phosphate denydrogenase [3001—40-5),
and entisera were prepd. in sheep. By means of the antibodies thus
abtained, I at very low concns. in human serum could ba detd., with
very little cross-reactivity with I-metabolites or with other drugs.

100: 143005b Tublets by n moddified ‘wet-granulation’ technique.
Rogerson, Alan George (Sterwin A.-G.) Eur. Pat. Appl. EP
100,168 (CL. AGLK9/1G), 03 Feb 1983, T% Aopl. §2/19.48/, 06 Jul
1932; 51 pn. A mcdified wet granulntion methon (slucry granulator)
is described for prepg. good quality tablets ith high doaages of
nctive ingr:dient and minimal excipients. One or more drugs and
excipients are moistened with n predetd. smt. of nonsolvent
granclating fiuid to form a uniform, moist, coherent, nonpasty mass
which is subdividsd into individual granules and dried. The drisd
granules are compressed into tablets. The amt. of granulating fuid
comprises 290% by wt. of the predetd. amt. of ﬂui! 80 a3 to form a
homugeneous slurry where the percentage by »t. of solids in the
sluzry is (total solids (both dissclved and undissolved) X 100/total
slurry (fuids + total solids)} = 25% vt./wt. The remaining part of
the pacticulate solid material i3 moistened by wet gra wilation wilh
the sturry 3o a3 to form the desired pasty inass. Tablets were prepd.
from (total quantity in mixt. in milligrama and amt. in shuTy in
grems given): DL-methionine  [59-51-8] 230, 123, paracecamol
[103-90-2) 500, -; PVP [2003-39-8] 30, 30; stearic ncid 10, —; Na
stazch glycolate 50, —; and 200 ml. H20 as granulating fluid.

93: 222733 Accelerators of drug absorption in the intestine.
Sawsi Pharmaceutical Co., Ltd. Jpn. Kokai Tokkyo Kobo Ji*
57,145,500 [82,135,809) (Cl. AS1IK31/69), 09 Sep 1932, Appl
§1/31,713, 04 nior 19531, 5 pp. The phenol derive. I (RV = H or

(4]
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acyl; R1 = H or CO:Hl) are accelerntora of drug absorption in the
intestine. Thus, & suppositury was prepd. by combining smpicillin
Na 1.5, 4-hexancmidosalicylic ceid {83936~13-4] 1.2, and Witepaol
H-15 9.3 g. Nineleen | were synthesized and their effects on drug
absorption demonstented in dogs.
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A11.25.

Al11.26.

Al11.27.

96: 74634p Spray dried-IN-acety!-p-aminophenol composi=
tions. Salpekar, Anil M. (Mallinckrodt, Inc.) Eur. Pat. Appl.
EP 40,472 (ClL A61K9/14), 25 Nov 19581, US Appl. 152,052,
20 May 1930; 17 pp. A spray-dried N-acetyl-p-eminopherol

A:Nu—(f 3}—0"
| 4

(I) [103-90-2] compn. is prepd. by forming a slurry of finely
divided 1 and starch [9005 3-8] und spray-drying the slurry
such that the s,ray-dried particles have a moisture content
between 0.3 and 1 5% by wt.; the starch being gelatinized prior
to or during spraying. The spray-d:ied compns., which may
contain other active ingredients, have good compressibility and
flow properties facilitating the formation of tablets, capsules, or
other dosage forms. Thus, pregelatinized starch 1.5 parts was
roixed with an equal quantity of 1 and chargzed to a high shear
roixer contg. 100 parts H:0. T had a particls size such that all of
it passed through a 200 mesh screen and 75% through a 325
mesh screen. Addnl. I 98.5 parts was added anl mixing
continued until a smooth slurry was oblained which was sprayed
using countercurrent conditions. This spray-dried product was
formulated into tablets.

90: 12311y Faracetamol granulate. Rupp, Roland; Buecheler,
Manfred; Ernst, Joachim, Vosteen, Hernhard (HBayer A-C)
Ger. Offen. 2,713,197 (CL CO7C103/38). 05 Oct 1978, Appl.
25 Mar 1977; 8 pp. Preservative-free parcretemal ([))

achH —Q-—On
]

[103-20-2] granules (av. particle size §0-200x) comprise 0.5-3%
poly(vinylpyrrolidons) (PVP) [9003-29-8] and > 0.3% H.0,
and are prepd. by spray-drying an aq suspension of 40-60%
conty. 0.5-3% PVP. The spray-drying nrocess was conducted ia
an inerl gas atm. by a direct flow procer: with an inlet temp. oi
150~300° and outlet temp. of 80-150°. For example, a suspension
of 590 kg powd. 1 and 10 kg PVP in 490 kg H20 was spray-dri=d
with inlet and outlet temps. of 280 and 110°. The grenulate had
130 um diam. spherical particles and contained 0.1% Ha0.

84: 35323u_ Paracetamol tablets. Sterwin A~G. Fr. Dem.de
2,247,206 (Cl. A61K), 09 May 1975, Brit. A pl. 40,423/71, 24
Jan 1973; 17 pp. Poracetamol (1) [103-90-2], an analgesic, was

A:nn—{i\>—0n
= |

prepd. for tabletting by crystn. with a polymer, [GAF $630
(vinylpyrrolidone-vinyl ucetate copolymer)(1i) {25036-89-9]),
without grinding or the addn. of adhesives. Thus, 3500 cm? of
an aq. soln. contg. 2 Kg I at 100° was added to 60 g II in 200
em? water, underwent crystn. followed by filtration. The filtrate
1000, Solkafloc 20, and Mg stearate 2.5 g were combined and
then tabletted.

52806q Anlisnigeaine  composition.  Wild, Ienry Ger.
Offen. 2,059,747 (Cl. A G1E, C UTd), 0V Jun 1971, Brit, App . 05
Dec 1969, The title eompn. consisted of 1:70-100 1-(p-chloso-
beazhydeyl)-4-(p-tert-butybeneylpiperazine  (Buclizine)  aud
p-AcNHCHL,OH (Paracctarmanl).
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2190Ch rL-Hydroxyproline and its medicinal combinations in
the treatment of rheumatic diseases. Denis, J. C.; Rambaud,
J- (Tecpan S. A.). Fr. M4,727 (Cl. A 61k), 06 Feb 1957,
Appl. 01 Nov 1963; 2 pp. Hydroxyproline (I) in assocn. with
glucosamine—HCI (II) or an antirheumatic (acetylsalicylic acid,
acetyl-p-aminophenol (II), or 3.5-dihydroxy-1,2-dipheayl-i-
butylgyrazolidine (IV)) can be used successfully in different
rireurnatic affections.  Animal tests show that I and esp. I uad
II together potentiate the effects of anticheumatics and prolong
their effects and permit the use of lower and less toxie doses.
Thus, pills were prepd. contg. the following: I10.200,10.020 ».;
III 0.400, 1 0.010 g.; IV 0.100, 11 0.1000, I 0.010 g., for use in
acute articular rheumatism, theumatoid polyvarthritis, acthrosis,
periarthritis, and phlebitis. Janet D. Scott

21894j DMedication based on a combination of N.acetyl-p-
aminophenol and an enzymic product. Riviere, Jean Fr.
14,825 (CL. A 61k), 20 Mar 1957, Appl. 13 Sep 1953; 5 pp.
Mixts. of varyinz amts. of p-AeNHCH.OH (1) and 3 enzyniic
prepas. in a switable pharmaceutical medium have, by oral or
rectal administration, analgesic, antipyretic, anti-isdammatory,
and antied2mic actions sub=zrior to the individual components.
Cited for oral use was a cnmpn. contg. 300 mz. I, 1250 units
CEIP amylase, 5000 units Hummel chymotrypsin, and mucn-
polysaccharidase (100 turbidity redn. units chond-osuliatase and
500 1.U. hyaluronidase) in a base contg. tale 0.02, levilite 0.013,
and lactese, q.s.p. 0.6 g. Other formulations plus pharmacot.
data, including 9 case histories, are given. D. E. Nettleton, fr.

1065] Antipyretic and anaigesic compositivs with N-acelyl'-p-
nminopjh:nol. pyjun Riviere. Fr. M3852 .(Cl. ‘\ Glk), Feb. .’!,
196G, Appl. Sept. 4, 1964; 7 pp.  An anlipyretic and analgesic
conpd. is prepd. using N-acetyl-g-aminophenol as active comi-
pound, assncd. with a barbiturate (phenobarbital), an anti-
histamine (promethazine), and a diffusion agent. A study of its
toxicity, and pharmacol. activity is also performed. .

Juan Castaner Gargallo

88659t 6tanuiating materials for tableting. Lawrepece Lowy

and Williarr O. Wurtz. U.S. 3,308,217 (CI. 264-117; ch 7,
1967, Appl. Feb. 9, 1963; 4 pp. A granulation proce fra
scribed that gives tablets of low friability from unifor . = {
granules. A mixt. of puysiol, active materinl wi. B

inactive thermoplastic muterial is heated to soften ithe .
plastic material and cause it to agglomerate and the mix.
cenled to form uniform granules. Thus, ascorbic acid 82, ¢ n-
starch 10, and poly(oxyethylene)~-polypropylene copolyiner (1) S
parts were blended, heated to 80° for 5 min., cooled to room
temp., and compressed into tabiets. The tablets were not
friable and had high hardness and soln. rates. Simiiarly, tablets
were prepd. from thiamine, ribofiavine, N-acetyl-p-aminnphesiol
pyridoxine, and niacinamide with glvceryl tristearate instead of
corastarch, and poiv{oxyethylene) glycol instead of I,  COPN
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ANALYSIS OF THE ABSTRACTS OF PATENTS

In patents Al12.1. and Al12.4. only the formation of the chlorohydrate
from the base is described.

The same inventor describes in patents Al12.2. 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 Al12.3..

———l,
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A12.1.

Am2.2.

A12.3.

A12
PROCAINE .HCL
Preparation

102: 119707a Hydrochlorides. Szarves, Niklos; Hogvnlh. Eva;
Cseke, Laszlo; Balint, Janos; Fabisn, Ferenc; Kun, Lajos (Biogal
Cyogyszergyar) Eur. Pat. Appl. EP 125542 (CL C07C29/00), 21
Nov 193¢, HU Appl. §3/1,497, 02 May 1983; 16 pp. HCI salts of
compds. contg. protonizable N atoms are formed by incubating the
compd. with a sulfonyl chloride, QSO:CI, where Q is OH, Ci— alkyl,
aryl, or Cj alkyl-substituted aryl, in en alc. medium. The method
is esp. suited for prepg. pharmaceutical salts. Thus, oxytetracycline—Ca
silicate complex was stirred with MeOH [67-56-1] ond anb-d.
CaCls, followed by gradual addn. of chlorosulfonic acid [7790-34-5]
in MeOH. Activated C was added, the mixt. was filtered, concd. HCL
was added to pH 0.4, and crystals of oxytetracycline-HCl [2058—46-0}
were obtained by cooling. ) )

48063q Esterification of a benzoic acid witk a tert-amino
aleohol. Levy, Joseph; Walker, William (Universal Oil Prod-
ucts Co.) U.S.3,660,411 (Cl. 260-293.81; C07d),02May 1972,
Appl. 46,514, 15 Jun .370; 2 pp. P-O;NCH,CO:H was es-
terified with dicthylaminoethanol by refluxing in xylene with
HCO:H catalyst to give diethylaminoethyl p-nitrobenzoate (I).
I was hydrogenated with Pd/C catalyst and the product was
ecidified with HCl to give procaine hydrochloride.

$1385 Catalytic reduction of ester of a nitrobenzoic acid and
tertiary-amiso alcohol %o the corresponding amine. Levy,
Joseph; Walker, William (Universal Oil Products Co.) U.S,
3,728,376 (ClL. 260/472; C 07¢), 17 Apr 1073, Appl. 46,513, 15
Jun 1970; 4 pp. Procaine.HICl (I) was prepd. by esterifying »-
O:NCH,CO;H () with Et;NCH,CH,O0H, reducing the ester by
gradually adding it in ~7 hr to a stirred suspension of Pd/Cia
xy'ene under 30 psi H at 80-90°, and acidifying the product with
H 'I. The overall yield of I based on Il was ~90%,.
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A12.4.

AM2.5.

A12.6.

A12.7.

35455¢c Purifcation of diethylaminoethyl ester of p-amino-
benzoicacid. Shitov, G.G.; Myznikova, M. A.; Klimov, V. A.
(Novokuznetsk Chemical-PLarmaceutical Plant) U.S.S.R.292,-
968 (C1. C07c¢), 15 Jan 1971, Appl. 10 Jun 1968; From Otkrytiya,
Izobret., Prom. Obraxtsy, Tovarnye Znaki 1971, 43(5), 97-8. The
title ester ‘vas purified by its conversion into the hydrochloride
deriv., followed by sepn. of the product as a base. The reaction
mass was pretreated with alkali at 50-5® and the resulting mixt.
was dild. with water.

PROCAINE .HCL

Miscellaneous

98: 318645s Liquid crystals. Cachita, Dorina M. (Centrul d=
Cercetari Biologice) Rom. RO 77,251 (Cl. C09K3/34), 30 Aug 1931,
FO Appl. 88,423, 15 Nov 1976; 2 pp. Addn. to Rom. 62633,
Liq. crystals are obtained from pure phosphatides from plant parws
or from plant aq. exts. by mixing the exts. with an ag. soln. of
procaine chlorthydrate of 1-1000 g/L. concn. at room temp. To
enhance the chem. stability of the liq. crystals, some anhyd. glycerol
or glycerol + sucrose soln. in water are added during the prepn.
process. A change in the proportion of lecithin, procaine, end

lycerol leads to a change in the d. of liq. crystals in a vol. unit
ncreased concn. of procaine causes an increase in the d. and size of
the formed lig. crystals. Liq. crystals obtained by this procedure are
stable at room temp. for ~6 mo. 1. Orlowska

95: 39337b Liquid crystals used in an optical display
device. Cachita, Dorina Marioara Rom. 69,638 (CI C09K3/34),
15 Jan 1980, Appl. 88,423, 15 Nov 1976; 2 pp. Lig. ¢ s ace
gnpd. from phospholipid- or lipoprotein—contg. aq. rr:nt exts.

y treatment with procaine-HCl and eventually cholesterol.
Thus, rose or peony tissues (10 g) were mixed with procaine-HCI
(1 g/L) followed by filtration and centrifuging. "Liq. erystals
were obsd. miccoscopically in the supernatant. For colored
tissues, the color of the crystals changed with the pH. -

100: 47023f Composition with a rhizogenic action, Cachita,
Dorins; Micu, Miscea; Henegariu, Octavinn; - Baloiv, Joan; Fiell,
Ingrid (Administsatia Parcurilor si Strazilor) Rom. RO 79,825 (Cl.
AUIN5/00), 30 Aug 1982, Appl. 98,727, 21 Sep 1979; 6 pp.
Procains -1HCl [51-03-8] enhances the rooting-stimuliting sctivity
of NA . [86-87-3]. Thus, a powder contg. 1000 ppm NAA and 100
ppm proceine~HCl increased rooting of carnation cuttings by 17%.
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ANALYSIS OF THE ABSTRACTS OF PATENTS

Most of the patents claim processes which are similar to the standard
process.

A13.3. and A13.9. start from sodium naphtholate, epichlorohydrine
and isopropylamine ( in A13.3. wrongly indicated as ethylamine ).

Patents A13.2. and A13.6. procees from the intermediate 1-(1-naphthyl-
oxy)-2,3-epoxypropane which reacts with 1isopropylamine carbonate
and isopropyaminmagnesiumbromide cr isopropylamine lithium respectively

A13.1., A12.4. and A13.10. are interesting alternatives which differ
significantly from the standard process.

Patents A13.5. and A13.7. seem to be rather complicated.
In A13.8. dihydropropranolol 1is claimed and described, according

to the abstract. Dehydrogenation to propranolol is probably described
in the patent itself.
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A13.1.

A13.2.

A13.3.

A13.4.

A13.5.

A13

PROPRANOLOL
Preparation

95: 150272r Alkapolamines. Kyowa Hakko Kozyo Co., Ltd.
Jpu. Kokai Tokkyo Koho 8t 63,945 (CL. CU7C93/06), 30 May
1981, Appl 79/138,684, 79 Oct 1979; 6 pp. ROCH.CH(OH)=
CH:NHCHMez I (R = I-naphthyl, 4-indolyl) were rrepd. by
reaction of Me:CHN:CHZR! II (Rt = alkyl; Z = O, NH) with
ROCH:R? (III; R? = oxiranyl) followed by hydrolysis of the
resulting ROCH:CH{OH)CH2N(CHO)CHMez (V). Thus, 0.26 ¢
SnCly in CHCl3 was added to a mixt. of 23g II (Rt =Et, Z = 0)
and 3.56 g III (R = 4-indolyl) in CHCly at <15°, the mixt.
refluxed 8.h. 3 N NaOH eadded, and the mixt. stirred at room
temp. to give 2.4 g 1V (R = 4-indolyl) (V). Refluxing 1 g Vin
1.5 N NaOH 1.5 h gave 0.7 g I (R = 4-indolyl). K. Sempuku

93: §5723n Pindolol and propranolol. Kunishige, Tsutomu
Jpo. Kokai Tokkyo Roho 8! 29,547 (CL C07C31/10), 24 Mar
1981, Appl. 79/105,353, 18 Aug 1979; 3 pp. Pindolot (I) and

GCH2CM{ O ) Crz NMCHMe 3
MN - ROCHZ T7
o= 1 o 11
propranolol were prepd. by treating epoxides IT (R = indol-4;yl,
1-nephthyl) with Me:CHNHM (M = MzBr, Li). Thus, 2.4 g Mg
was converted to EtMgBr in THF, trested with 6 g MeaCHNH2
at 30° for 0.5 h, and evapd. The residue was slirtes with 15 g I
(R = indol-4-yl) in THF at 10-33* for 3 h and poured into aq.
NHCitogive 14 g 1. "I. Matsumoto

94: 15445p 1-(Naphthoxy)-3-isopropylamino-2-propanol.
Maltei-Mihai, G.; Moldovan, Augustin V.; Popa, llie I,
(Centrala Industriala de Medicamente, Cosmetice, Coloranti si
Lacuri) Ger. Offen. 3,005,562 (Ci. CO7C93/06), 28 Aug 1930,
Rom. .:J:pl. 96,711, 23 Feb 1979; 6 pp. Propanolol (182 g) of
improved purity was obtained by converting 144 g 1-naphthol to
its Na salt, adding 1385 g epichlorohydein (I) stepwise with
removal of unreacted 1 by azeotropic dista. with H-0, adding 337

MeCH:NH; as a 70% aq. soln., and extg. the propranolol into

hiMe.

170489b Phenolic ethers. Iastituto Luso-Farmaco, S.a r.l.
Span. 398,313 (CL C 07¢), 16 Sep 1974, Appl. 398,313, 13 Dec
1971, 6 rp. The reaction of a-naphthol with 2,3-epoxypropyl(i=
sopropyl)amine or with 2,3-epoxypropyl(propyl)amine gave
1-1s0propylamino- and l-propylammo-:)-(l-nnphLhoxy)-2-£mpanol,

resp. v J. Castaner-Gargallo

97382x 1-Isopropylamino-3-(1-naphtboxy)-2-propanol. Kudo,
Shiro; Tamczki, Kentaro; Yada, Seiichi (Kyowa Fermen-
tation Industry Co., Ltd.) Japan, Kokai 72 42,636 (Ci. 16
C412), 16 Dec 1972, Appl. 71 28,868, 04 May 1071; 3 pp.
3-(1-Naphthoxy)-1-tosyloxy-2-propanol, prepd. from 3-(1-naph-
thoxy)-1,2-propanediol (I) by reaction with p-McCH,S0;Cl,
was treated with 2,3-dihydropyran and concd. HCI in C H, to
give 3-(1-naphthoxy)-1-tosyloxy-2-propanol tetrahydropyranyl
ether, which with Me;CHNH) gave 3-(1-naphthoxy)-1-isopropyl-
amino-2-propanol tetrahydropyranyl ether (II). Refluxing Il in
Me;CO at pH <1 gave 0% the ““tle compd. (based on 1) of
99.09, purity, a 8-adrenergic inhibitor. Y. Tsuji
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120306h 1-Aryloxy-3-(isopropylamino)-2-propanols. Daniew-
A13.6. sKi, Wlodzimicrzz x{!orfgwkg. i’.\Ia.'i:m (Przedsiebiorstwo Do-
swiadczalne Przemyslu Farmaceutycznego POLFA) Ger.
Offen. 2,013,527 (Cl. C 07<), 03 Oct 1970, Pol. Appl._'ZQ Mar
1779; 7 pp. The title corapds. ROCH:CH(OH)CH:NHPr-iso
(1) were prepd. Thus, heating 24 g ;-(n-naghlh)'loxy)-i‘.-?:
epoxypropane and 10 g (iso-PrXH,):CQ; in 25 g isoamyl ale. 45
minat 90-100° gave 15g I (R = a-naphthyl). l (R = p-AcN H-
Cil,) and I (R = 0-CH:: CHCH:OC:H,) wece similarly &l’é%dd

Al13.7. 120082g pB-Adrenergic blocking I-alkoxy-3-amino-2-propanols.

Yoshizue, Keiro; Saito, Fideo (Sankyo Chemical industries Co.,

Ltd.) Ger. Offen. 2,018,263 (Cl. C 07cd, A 61k), 03 Oct 1970,

Japan. Appl. 14 Apr 1969; 24 pp. The B-adrenergic blocking

title compds., ROCH:CH(OH)CH.NHR?! (I) were prepd. by

reaction of epichlarohydrin (I1) with Schiff bases to give 5-(chloro-

methyl)oxazolidines, reaction with phenols, and hydrolysis or by

! reacticn of 1T with phenols, subsequ~nt reaction with Schiff bases

and hydrolysis. Thus, reaction of PhCH:NPr-iso with II in

the presence of SaCl, in CClL; 3 hr at 20° gave 749, 2-phenyl-3-

isopropyl-5-(chloromethyl)oxazolidine, which on reaction with

PhOH in the presence of NaOMe gave 75%, 2-phenyl-3-isopropyl-

5-(phenoxymethyl)oxazolidine (III). IIl was also prepd. by

reaction of II with PhOH via l-phenoxy-2,3-epoxypropane and

reaction with PhCH:NPr-iso. Hydiolysis of III with 1095

HCl 1 hr at 90-5° gave 95.7%: I (R = Ph, R = is0-Pr). Simi-

larly prepd. wer= I (R and R! given): a-naphthyi, is0-Pr;

. m-tolyl, iso-Pr; 0-MeOCH,, 15~-Pr; m-tolyl, cyclohexyl; p~Ci-

i CiH:, is0-Pr; o0-iso-PrOCt,, »-Pr; Ph, Bu; m-toly!, Et;
. p-CICH,, Et. KTPG

e —— e

A13.8. 3703z 1-(5,8-Dihydro-1-naphthyloxy)-3-(isopropylaminn)-2-
ropanol. Narayanan, Venkatachala L.; Setescak, Linda L.;

Veisenborn, Frank L. (Squibb, E. R., and Sons, Inc.) Ger.

Ofen. 1,950,742 (Cl. C 07cd), 30 Apr 1970, US Appl. 16 Oct

1968; 21 pp. The title compd. (I) and its acetate were prepd.

and could be used as water softening or as antifibrillatory agents,

OCH,CH(OH)CH.NHPris0 _ ocH,—
) o

5,8-Dihydro-1-naphthol, prepd. in ~987% yield by redn. of
I-naphthol with Li in lig. NH,, reacted with epichlorchydrin to
give I, Reaction of Il with iso-PrNH; gave I. KBPG

A13.9. 99907u Manufacture of propanolamine derivatives, Leslic

: H. Smith and Imperial Chemical Industries Ltd. Brit. 1,079,-

534 (Ci. C07¢), Aug. 16, 1967, Appl. Feb. 24, 1965; 2 pp. The

selevant ale., epoxide and amineare reacted to form the propanol-

amine deriv.; ROCH,CH(OI[)CH,NIIR}, where R} is an aikyl

group of 10 C atoms and K? is a naplithyl or tolyl group.

Thus, 2.8 parts l-naphthol, 2 parts epicblorohydrin, 1,7 parts

isopropylamine, 0.8 part NaOH, and ?0 parts ELOH are heated

at 100° in a scaled vessel for 10 hrs. Lhe mixt. iz evapd, to

dryness in vacuo and shaken with 25 parts 2N HCl and 25 parts

cther. The aq. phase is basified with 2.V NaOH and filtered

to yield I-isopropylamino-3-(1-naphthyloxy)-2-propanol,” m.

96° (cyclohexane).,  Similarly pre.pd. -is 1-isopropylamino-3-

(3-tolyloxy)-2-propanol, m. 78-80°. The derivs. are used in
trentment or prophyluxis of heart discases.  H.Carline Barlow
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A13.10.

Al13.11.

A13.12.

856462 INaphthaleae derivatives. Imperial Chemical Indus-
tries Ltd. INeth. Appl. 6,604,255 (Cl. C 07¢), Oct. 3, 1966;
Brit. Appl. March 31, 1965, and Feb. 3, 1966; 5 pp.; cf. pre-
ceding abste. The title compds. I have g-adrenergic blocking
activity and are used for the treatmant or prophylaxis of heart
diseases such as aagina pectoris and cardiac arrythmias and for
the treatment of hypertensia and pheochromocytema. Their
prepa. is given, Thus, a mixt. of 2.5 parts l-amino-3-(1-naph-
thoxy)-2-propano! hydrochloride, 1.23 parts iso-PrBr, 1.63 pacts
Na:CO;, and 20 parts EtOH is heated in a cdosed tube 20 hrs. at
130”. After filtering, the mixt. is evapd. and the residue is extd.

OCH, CH(OH)CH, NHRY
®

}\-ith 25 parts AcOEt. The ext. 1s filtered and treated with HCL
in Et.0 to give the HCI salt of I (R! = iso-Pr), m. 1624* (iso-
PrOH). C. van de Westeringh

PROPANOLOL
Miscellaneous

S8: 2496p Rengents and metbod for determining lignuds in n
sarple of binloxgical liquids. Wang, Chao Huie Jetfrey; Stroupe,
Stephen Denkam; Jolley. Mich.el Ernest (Abbott Laboratories)
Ger. Offea. DE 3.205,506 (Cl. GOIN33/54), 16 Sep 1982, US
Appl. 235,259, 17 Feb 1981; 49 pp. Tracers arz described for ligand
(esp. drugs and hormones) detn. in body fluids by fluorescence
polarization immunoassay. The tracers are lizand onalogs with a
single reactive primary or secondary amino group which ar= hound to
carboxyfluorescein. For example, prepn. of an aminophenobarbital-=
carboxyfluorescein conjuzste is described, as we!l o5 ossay procedures,
for detn. of phenobarbital. Numerous other exaruples 2re given.

95: 550375 Propanolol antigen conjugates and antibodies.
Picio, Mascel R.; Singh, Prithipal (Syvs Co) U.S. 4,241,177
(C_l'. 435-7; C12Q1/66), 23 Dec 1950, Appl. 937.248, 23 Aug
1938; 7 pp. Propranolol () [525-66-65’ was derivatized anc

" oeny GHCIZNNCHMag
on

these derivs. wers conjugated to vorious protein carriers (i.e.
bovine serum albumin and globulin, glucose-6-phosphate de=
hydrogenase). These conjugates were uselul as immunogens for
the induction of I-specific antihodies and as indieator mols. in I
enzyme nmunoassays.




' A-4780 Scharding

S Univ.Doz. Dipl.ing. Mag. pharm. Kalterbrunn 7
% Or. techn. CHRISTIAN R. NOE Tel. 07712724 92
Zivitngenieur tir Technische Chemie 07712/24 75
|
!
! B!
i
]’ DIPHENYLHYDANTOIN f
k PATENTS §
|
l
1967-1985 ’

APPENDIX P14




NOE/IRA/8B5/01

ANALYSIS OF THE ABSTRACTS OF PATENTS

There is only one synthesis paten. starting from benzoin which reacts
with urea in presence of potassiumhydroxide and sulfur.
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B1.1.

31.2.

B1
DIPHENYLHYDANTOIN
Preparation

140814n 5,5-Diphenylhydantoin. Kolbeck, Winfried; Bi-
yerlein, Friedrich (Diamalt A-G.) U.S. 3,646,056 (Cl. 2€J-
309.5; C 07d), 29 Feb 1972, Appl. 10,317, 1J Feb 1970; 2 pp.

[+

Y

o 1

m
Pn
-Mey,

Treatment of benzoin and NH,CONH; with aq. KOH and S
gave 67-8:% 5,5-diphenylhydantoin (I).

DIPHENYLHYDANTOIN
Miscellaneous

59: 209278k Assay method. Allen, Cerald John (Amerstam
International PLC) Eur. Pat. Appl. EP 92,354 (Cl. GO1INJ33/34.
26 Oct 1983, GB Appl. 82/10,928, 15 Apr 1982, 13 po.
Assays for analytes (esp. antigens) are described which empioy 3
specific binding partner for the snalyte (esp. antibodies), s fluorescent
compd.—analyte conjugate, and solid particles which have a ma‘eril
which is not 8 member of the binding pair but which controls tte
extent of binding of the labeled deriv. The solid particles sre
preferably ol C, either coated with albumin or carrying a receptor for
the binding partner. The albumin costing acts as a mol. sieve to
accept labeled analytes but not antiserums and complexes thereoi.
For example, phenytoin amine was detd. with a phenytoin-fluoresceis
label, antiserum, and alburnin-coated chucoai Fluorescence w3
measured at 490 nm excitation and 520 nm ‘emission. Seru=
phenytoin amine was detd. in the range 0-100 ug/mL.

99; 22468¢ 3-(y-Amino-g-bydroxypropyl)-55-diphenylhydantoio
derivatives, Zeje, Alfred, Kiec-Kononwicz, Katarzyna (Polska
Aksdemia Nauk, Instytut Farmskologii) Pol. PL 114,751 (CL
CO7D403/06), 30 Dec 1982, Appl. 202,530, 30 Nov 1977; 4 pp.

234
"

[ - (]

CHICHACHRY |

The title compds. § (R = OH, R = 4-(R2-substituted) E’pernzino, R2
= CHiCH;0H, CH:CHMeOH, Me, CHiPh, Ph, CsH(Cl-p, p-tolyl]
were prepd. by treating I (R = OH, Rt = C); RR¢ = 0) with the
corresponding N-substituted ripcuzine. Thus, 5,5-dy>hcnyl11 dantoin
Na ssit 27.2 and then epichlorohydrin 9.2 g wese dissolved ia H:0

100 mL and the mixt. refluxed 1 h and then ficzen. After 24 h the
soln. was decanted and the solid recrystd. from PrOH to give 23 ¢
(73%) I (RR+ = 0), which (3.1 g) was refluxed 6 h with N-{8-hydsro
oxyethyl)piperazine 1.4 ¢ in PhMe 20 mL to give 2.7 g (65%) I [R =
OH, Rt = 4-(g-hydrozyethyl)piperazino),
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B1.4.

B1.5.

B1.6.

B1.7.

-2-

65 122427p Stabilization of glucose oxidase apoenzyme. Rup=
ckock, Patricia A Tyhach, Richard J. (Miles Laboratories, Inc. )
US. US 4,366243 (Cl. 435-7; C12N9/04), 28 Dec 1952, Appl
255310, 17 Apr 1981; 17 p'r. Glucose oxidase apeenzyme is
stabilized by poly(vinyl alc.) and serum albumin for ligand binding
astays. The stabilized apoenzyme can be incorporated into test
strips for immunocassays. In such assays an FAD-antigen conjugste
s 6: label, and FAD-antigen conjugate which is not found to the
antibody is available for glucose oxidase apoenzyme activation. For
exaple, test strips were prepd. for dinitrophenyl caproate i y
which contained bulfer, a glucose oxidase detection system, apoglucoce
oxidase, dinitrophenol antibody, and dinitrophenol-FAD cunjugate.
Iaclusion of poly(vinyl alc) and albumin increased the heat stability
of the _bl:it strips. Test strips for theophylline and phenytoin are also
descri

43: 6545le Homogeneous specific binding assay test device
having & copolymer enhancing substance. Tabb, David L.
Tvhach, Richard J. (Miles Laburatories, Inc. ) U.S. US 4,362,697
+CL 422-56; GOIN33/52), 07 Dec 1982, Appl. 255,759, 20 Apr 1981;
5 pp.  Test strips are described for ligand detn. by homogeneous
s;weilic binding assays with reflection spectrometric detection. The
test strips are impregnated with the appropriate reagents and an
exhancer substance (e.g. Gafquat). For example, N-(2,4-dinitso=
rheavl-d-aminocaproic acid was detd. by test strips impregnated
»ith apuglucose oxidase, 2,4-DNP-FAD conjugate, antibody, and a
cavene oXidase detection reagenis.  This systc responved to
-3 DXP by exhibiting color due to the activation of spoglucose
eanlase by the 24-DNP-FAD conjugate. The p e of Gafquat
“42 markedly improved the color response. Theophylline and
phenrtoin were also detd. by the title system.

97: 663939 Fluorescent reagent and method for determining
immunofluorescence. Tsay, Yuh Geng; Chen, Janet H.:
Palmer, Richard J. (International Diagnoatic Technology, Inc.)
Eur, Put. Appl. EP 47,459 (CL. GOIN33/58), 17 Mar 1982, US
Appl. 185,235, 08 Sep 1960; 23 pp. _Fluorescent diagnostic

mo

,..>S:r°

reagents are prepd. which contein a hydrophobic hapten, »
bydrophilic compd. such as an aminoglycoside, peptide, protein,
or polyacrylamide hydrazine [30601-03-7), and a hydrophobic
fluorescent compd. such as a deriv. of fluorescein [2321-07-5),
umbelliferone [93-35-6), or fluorescamine [38183-12-9]. The
hydrophobic hapten and the hydrophobic fluorescent compd. are
both bound to the hydrophilic compd: but sepd. from each other.
The resgents are used in tho solid-phase fluorescence imrounoassay
of e.g. diphenylhydentoin (I) [57-41-0), phenobarbital [50-06-6],
and primidone {125-33-7] in blood serum and eliminate the
disadvantages of previously used reagents. Thus, for the detn. of
the hydrophobic compd. I, a reagent was prepd. by coupling a
carboxylated deriv. of I and FITC [27072—45-3] with the
hydropbilic cowpd. gentamicin [1403-66-3). The resulting
hydrophilic conjugate has increased water soly., less susceptibility.
to fluorescence quenching by slbumin and other serum proteins,
and improved antigenicity. Cor

89: 129930v Labeled 5,5-diphenylhydantoin derivatives for
radioimmunoassay. Parsons, George H., Jr.; Eller, Thomas
(Baxter Travenol Laboratories, Inc.) U.S. 4092479 (CL
$48-312; C07D233/72), 30 May 1978, Appl. 673,853, 05 Apr
1976;\ 4 pg. Radioiodinated derivs. of hydantoin 1 (R = Rt = H)

BN N(CH3 ) o CONHCHCOT M
”» oy
[ (] [

mo/u\.( Ot7)sCOPIRT

L] n P3s .
o ] ’» (-] 118

(I1), useful in radivimmunoassays, were prepd. Thus, 55-di=
phenylbydantoin 3-Na snlt was treated with Br(CH2):CO:Me to
ive hydantoinvaleric acid ester 111 (R2 = Me), which was
ydrolyzed to 111 (R? = H),which was condensed with tyrosine
via the CICO/Et mixed anhydride method to give 1I. 11 was
iodinated with Natssl to give I (R = 1] Rt = H: R = Rt = 3],
The radioiodinated derivs. were used in the radioimmunoassay of
5.5-diphenylhydantoin in rabbits.
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ANALYSIS OF THE ABSTRACTS OF PATENTS

Two patents are claimed for the preparation of isoniazid. B2.1. starts

from isonicotinic acid and B2.2. from isonicotinic nitrile.
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B2.1.

B2.2.

Bz.3.

B2.4.

B2
ISONIAZID
Preparation

120269p Carboxamides and carbohydrazides. Stanley, Rob-
ert H.; Shaw, Barry Leigh (British Titan Ltd.) Ger. Offen.
2,364,059 (C1. C 07, B 01j), I8 Jul 1974, Brit. Appl. 513/73,
0t Jan 1973; 10 pp. Five RCOR! (R = Me, Ph, or 4-pyridyl;
R* = NHPh or NHNH,) were prepd. in 80-999, yield by reaction
of RCO:H with R'H in the presence of (BuQ)M (M = Ti or Zr).

96629f Isonicotinic hydrazide. Seefluth, Horst; Moll, Kart
K.; Baltz, Hans; Brueschaber, Ludwig; Schrattenholz, Gisela
Ger. (East) 63,493 (Cl. C 07d), 05 Sep 1968, Appl. 27 Dec 1967;
3 pp. An improved method for the prepn. of the title compd.
(I) from isonicotinonitrile (II) and hydrazine hydrate (I1I) is
described. Heating (100°) II in aq. soln. (10-50%) in the
presence of an alk. catalyst such as the oxide, hydroxide, or car-
bonate of an alkali metal and addz. III dropwise results in im-
proved yields of I and without the formation of insol. by-prod-
ucts. E. Tobler

ISONIAZID
Miscellaneous

89: 204222w Pharmaceutical preparation specific for nodular
thelitis. Laboratoire TECHNA Fr. Jemande 2,363,117 (CL
AG1K47/00), 10 Mar 1978, Appl. 76/24,840, 09 Aug 1976; 6
pp. A topical prepn. for treating nodular thelitis in ruminants
contains kanamycin monosulfate (25389-94-0), hexamidine
isethionate [659-40-5], isoniazid [54-85-3), ar.d diaminodiphenyl
sulfone [80~08-0) in an oil-in-water emulsion. The preferred
vehicle is 10 parts DMSO to 80 parts of a lanolin, lanette N, and
propylene glycol mixt. After several weeks of treatment with the
prepn. the nodules t soft and being painful. In most
cases, the nodules eventually disappear.

98: 496690 Technetium-99m-Inbeled isonicotinic acid hydrazide
and a pharmaceutical agent containing this compound. Yamada,
Norihiss; Koizumi, Kiyoshi; Hisada, Kinichi (Ikeda Mohando Co.,
Ltd) Ger, Offen. DE 3,216,026 (CL CO7D213/86), 11 Nov 1982,
JP Appl. 81/65,981, 30 Apr 1981; 20 pp. =T >labeled isonicotinic
acid hydrazide was prepd. by reacting Na®»TcO,; with isonicotinic
acid hydrazids in the presence of a reducing sgent. "~ Tc-labsled
isonicotinic acid hydrazide was useful in disgnosing tumors (Yoshida
sarcomas in rats and Ehrlich ascites tumors in micc'S. L
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The only patent abstracted concerns a process in which 2,6-xylidine

reacts with diethyl diethvlaminomalonate.
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B3.1.

B3
LIDOCAINE.HCL
Preparation

1011ilg w-Diethylamino - 2,6 - dimethylacetanilide. Nitta,
Yoshihiro; Takamura, Keiichi; Asada, Takaaki (Chugai
Fharmaceutical Co., Ltd.) Japan. 72 24,547 (Cl. C 07¢), 06 Jul
1972, Appl. G6 28,031, 04 May 1656; 3 pp. 2,6-Xylidine (1
mole) was made to react with >10 (preferably, 12-18) moles
diethyl diethylaminomalonate, the reaction mixt. treated withan
inorg. acid, bis(2,6-dimethylanilide) diethy’aminomalonate salt
removed, and the residual 2,6-dimethylanilide monoethyl di-
cthiylaminomalonate heated in the presence of an jrorg. acid to
give the title product, useful as a local anesthetic.

Hiroshi Kataoka
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42 Synthes’s patents reflect significant research activity in this
field.

Hydrolysis of cyanopyridine 1is claimed in the following patents:
B4.13., B4.14. and B4.17..

Oxidation of B-picoline is claimed in the following patents: B4.5.,
84.7., B4.9., 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., B4.11., B4.12., B4.15., B4.18. B4.19., B4.20.,
84.23., B4.32., B4.35., B4.38. and B4.40.In B4.8. 2 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 B4.6..
patents B4.43. - B4.47. describe processes for the purification of
niacin, in B4.48. - B4.50. processes for removal of isonicotinic

acid and recovery from mother liquors are described.
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B4.2.

b4.3.

B4.4.

84.5.

B4
NIACIN
Preparation

102: 113321y Oxidation of alkyl groups to carboxyl groups
under basic conditions. American Cyanamid Co. Jpn. Kokai
Tokkyo Koho JP 59,799,637 [84,199,637) (CL C07B3/00), 12 Nov
1984, US Appl. 485,763, 18 Apr 1983; 6 pp. Alky! groups were

otidized by MaOa (M = Cu, Co, Agi m = I, 2; n = 2-6) at 25-95°
uncier basic conditions. Thus, 20 mL 15% MNoOCl was added to a
eoln. of CuO 3.8, Hi0 7.5, 50% aq. NaOH 3, and quinoline deriv. (I;
l%l = l\g{% IéO g at 70° and stirred 18 h to give 92% dicarboxylic acid 1
(R= 2C).

102: 162453s Electrochenical oxidation qf pyridine bases.
Toomey, Joseph E., Jr. (Reilly Tar and Chemicel Corp.) U.S. U§
4,452,439 (Cl. 204-78; C25B33/02), 13 Nov 1984, Appl. 597.014, 05
Apr 1984; 7 pp. Imi.-oved electrochem. oxidns. of 1 were carried out

N
(R},

in 8 membrane cell on a pboli.ln“cé Inl, ’x =|k‘y-la and Rl: ;C!r'{:h:
Cr¢ primary or secondary alkyl, a Ci« cycioalkyl, an ara o
form:la (—(EyH:).-nryl[. where n = 1-3, {CH2)..COR' or {(CH2)~-CHOHIU,
where m = 0-5 and 1t = H, or a Ci-¢ cycloalkyl, aryl or 'arulkyl group
having Ca< and wherein 2 adjacent R grougs on the ring may be a
fused cycloaklyl or a fused aryl group. Thus, 2-picoline wes oxidized
to picolinic acid at c.d. 20 mA/cm? to give a product yie'd of §0%
nncra current efficiency of 67%. Using c.d. 80 mA/em?, current
efficiencies of ~90% were obleined in subsequent expts.

99: 139754m Aromnatic or hetcronromntic carboxyluted com=
pounds. Fon, Murcs; Bencini, Elena  (Muntedison S.p.A. ) Fur,
Pat. Appl. EP 81,384 (Cl. COTC51/10), 15 Jun 1983, IT Appl.
81725502, 09 Dec 1981; 31 pp. RCO:R (R = arom., heteroasom.;
R = H, alkyl, cation) were prepd. by treating an srom. or
heterosrom. halide with CO in the presence of » Co carbunyl, an ore.
halide, and an acid acceptor.” Thus, 2-naphthoic acid was prepd. in
91% vyield by carbonylating 2-chloronaphthalene in the presence of
Co(C(gh. K2C0;, snd CICH2CO:Me in MeOH, fullowed by sapon.

Hughes, Leslie Richard (Imperial

97: 51017g Nicotinic acid. Kuliev, A. M.; Dzhafurov, E. 1)
l(uheyn, D. M.; Shakhgel'diev, M. A. (Institute of the
Ch'emnslry of Additives, Acodemy of Scicnces, Azerbaidrhan
SS8.R) USS.R. SU 910617 (CL. CO7D213/80), 07 Mar 1982,
Appl. 2,851,447, 18 Apr 1980. From Otkrytiya, lzobret., Prom.
Obraztsy, Tovarnye Znaki 1982, (9), 83. Nicotinic ecid
[59-67-6) is produced from 3-alkylpyridine by fermn. with
Hacillus species.

Su: 872944 Highly sclective oxidation for manufacturing
pyridine carboxylic acids. Stoppani, Luigi, S.p.A.  Belg,
868,261 (Cl. CO7D), 16 Oct 1978, Ttai. Appl. 77/25.7:2, 18 Jul
1977, 13 pp. The alkali dichromate uvxidn. of alkylp ridines at
150-300° and pH 4.5-8.5 yielded the resp. pyridine :arhoxylic
acids, #-Picoline was heated with NayCri07 in water at 250° and
<38 kg/cm3? to give nicotinic acid.
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B4.7.

B4.8.

B4.9.

84.10.

B4.11.

87: 135089¢ Nizotinic acid from pyridine. Kawamata,
Motoo; Fujikake, Shiro; Tanahe, Hidenori (Mitsui Toatsu
Chemicals, Inc.) Japan. Kokai 377 36,670 (Cl. CO71)212/80),
22 Mar 1977, Appl. 715/110,875, 16 Scp 1975; 3 pp. Nicotinic
acid was prepd. by treating pyridine with CO2 in the presence of
a metal hydride. Thus, 420 mmol pyridine and 105 mmo!
LiAlH¢ in 100 mL THF was heated for 1 h and treated with 100
mL/inin COz at §-5° for 3 h to give 62% nicatinic azid based on
LiAlHe The yield was raised to 80-90% with dioxane or
BuOCH:CH:0Bu as the solvent or with 20 kg/em? CO: at 10°.
NaH, LiH, NaBH,, or LiAIH(OCMej); instead of LiAlH¢ gave
24-58% yields. I. Matsumoto

7 135084x Niecin. Lundin, Sten Tore; Jaraas, Sven Gunnar
(Akticbolag Bofors) Ger. Offen. 2,647,712 (CL C07D213/€0).
18 May 1977, Swed. Appl. 75/11,816, 22 Oct 1975, 24 pp.
Niacin wes prepd. (up to 65% selectivity) by the oxidn. of
3-picoline or 2-methyl-5-ethylpyridine in the gas phase in the
nresence of a V=0, catalyst with TiOz promoter.

§6: 139875h Nicotinic acid. Masuda, Keiji; Kizawa, Hidenori;
Otaki, Yasuhiko (Nippon Seda Co., Ltd)) U.S. 4,001,257 ¢ClL
260 -295.51%; COTD213/55), 04 Jan 1977, Appl. 303,028, 02 Dec
1972, 7 jp. Nicotinic acid was produced in ~91% yicld with
99.8% purity hy oxidizing 2-methyl-5-ethylpyridine with
100-8% of the stoichiometric amt. of HNO; at 225 35°, 30-45
kg/cm? and pH 2.1-2.4 for 12-16 min.

Si: 121171y Nicotinic or isonicotinic acid from 13- or
s-picolines. Trezczanowicr, Edward; Lipka, Barbara, Burzynska.
Barbiura: Musierowicz, Jerzy: Stefaniak, Lech; Wawer, Antoni,
Grovhowsk. . Maria  (Instytut Chemii Prze-vslowej)  Pol.
75601 (CL COTDI1/38). 20 Dec 1975, Appl. 155466, 19 May
1972 4 pp. The known prep. methods of the title acids were
simplified. Thus, ammoxidn of 3- or 4 picoline in the presence
of 15 -35% by wi, H: pave 3 or 4 cyanopyridine, which was
sepd. by sublimation at 10 14° and hydrolyzed in NH.OH. The
ammenium salts of the acids were thermally decompd. to give
high purity title acids. K. Butkiewicz

85: 123773s Nicotinic acid. Suvourov, B. V.; Kagarlitskii, A.
D.; Emel'yanov, V. L. (Institute nf Chemical Sciences, Academy
of Sciences, Kazakh SS.R) 1J.S.S.R. 259,731 (Cl. COTD31/34),
05 Mar 1976, Aprl 136,607, 04 Sep 1969. From (Mhrytiya,
Izobret., Prom. Qbraztsy, Tovarnye Znaki 1976, 53(9), 210.
Nicotinic acid prepn. by ammaxidn, of pyridine derivs. and
hydrolysis and decarboxylation of the intermediate isocindhnmeronic
dinitrile was improved by nsing substituted 2- or S5~alkenylpyridines
as the starting materials.

85: 24233h Nicotinic acid from B-alkylpyridines. Inoue,
Toshio; Hara, ‘Todanori  (Nippon Steel Chemical Co., Ltd.)
Japan. Kokai 76 29,483 (Cl. C07N213/80), 12 Mar 1976,
Appl. T4/100,952, 03 Sep 1974, 3 pp. Nicotinie acid was prepd.
by gas-phase oxidn. of B-ulkylpyridines with o V20;-1:0,
catalyst on TiOr  Thus, an aq. soln. of vanadyl oxalate and
Hals()y was kneaded with Ti0);, pelletized, and ealcined at 500°
qu:ive n A1 molar V20,1205 catalyst (10% ViQs based on
T102). The catalyst (500 ml) was pa.ked into a tubular reactor
and treated with 800 hr ' air, 30 ¢ 2-methyl-“-ethylpyridine
(1)/rv sir, and 35 g stean/g 1 ot 285° 15 days to give 66%
nicotinic acid, 98% pure. L. l..atsumoto

e —— v
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84: 121660h Nicotinic acid. Suvorov, B. V; Kagarbtskii, A,
D.: Lebedeva, O. B.; Paviov, B. A.; Kutzhanav, R. T.
(Institute of Chemical Sciences, Academy of Sciences, Kazakh
SSR) USSR 236473 (CL CO7d), 25 Dec 1975, Appl
1,172,555, 17 Jul 1967. Feom Otkrytiya, Izabret., Prom.
Obraztsy, Tovarnye Znaki 1975, 52(47), 169. Nicotinic acid
prepn. by ammoxidn. of alkylpyridines was improved by using
2-methyl-5-cthylpyridine; the latter was prepd. from isacinckomeronic
acid dinitrile by sapon. with aq. NH;3 and decarboxylation of the
intermediate ammonium salt in an autoclave at 250-50* and
10-G5 atm.

84: 90016w Pyridine nitriles and carboxylic ncids. Gelbein,
Abraham P.: Sze, Morgan C.; Paustian, John E. (Lummus Co.)
U.S. 3929811 (CL 260-295.5R; CO7D), 30 Dec 1975, Apg!.
415991, 15 Nov 1973; 8 pp. Nicotinonitrile (1) was prepd. by
reaction of 2,3-lutidine or 2—mell\yl-5—-ethyl§>,yridine with NHj in
the sbsence of O and in the presence of Vi0s catalyst; I was
hydrolyzed by heating with aq. NHs to give an 2q. soln. of NH.
nicotinate, which was stripped with steam or steam-N at
elevated temp. to give nicotinic acid. A flow diagram of the app.
was given.

178572q Catalytic acid hydrolysis of aromatic or hc!_erocyclic
nitriles to their corresponding acids. Norton, Richard V.
(Sun Ventures, Inc) Ger. Oifcn. 2,438,263 (Cl C07C), 17 Ape
1975, US Appl. 404,966, 10 Oct 1973; 8 pp. Arom. nitriles,
e.g.. p-CeHi(CN)z, were hydrolyzed to the corresponding carboxylic
acids by refluxing the aq. nitsile sein. with an acid catalyst, e.g.,
AcOH or EtCO:H, at ~250°, followed by distn. to remove the
acid catalyst in the form of the amide. Hydrolysis of m-CcH;((EN):
under these cond:tions gave 86% m~CcHdCO2H)z; 2,6- CuHe(CN)2
and nicotinonitrile were also hydrolyzed.

164003t Pyridinecarboxylic acids. Yasui, Hirochi: Inoue,
Tushio; Hara, Tadanori (Nippon Steel Chemical Industry Co.,
I.td) Japan. Kokai 75 46,670 (CL Co7D. BOLJ), 25 Apr 1975,
Appl. 73 92,409, 20 Aug 1973; 4 pp. Pyridinecarhoxylic acids
were peepd. by vapor phase contact ozidn. of alk&lpyridinu or

uinoEne (1) in the presence of catalysts contg. V20s, Fe201, and

nOs>. Thus, a mixt. of vanadyl oxalate, Fe(NOs)s, Sa(NOas)s, and
Ti0: in HzO was molded, dried, and calcined st 500° to form a
catalyst (100:15:100 molar V;0;-Fe:0r-Sn0z; 1:10 V205-TiOz by
wt). A mixt. of 2-methyl-5-¢ethylpyridine (11), air, and steam
was passed on the catalyst at 290° and 1000 het space velocity
to give 60.8 wt.% nicotinic acid (111). Selectivity coeff. for 111
was 60.6 mole%. 1 and 3-ethylpyridine were also used in place
of IN. K. Sempuku

97037s Pyridine derivatives. Gelbein, Abraham P.; Sze,
Morgan C.; Paustian, John E. (Lummus Co.) Ger, Offcn.
2,403,121 (Ch COTD), 22 May 1975, US Appl. 415.991, 15 Nov
1973; 18 pp. Nicotinonitrile was prepd. in 10 mole % vield by
treating 2,3-dimethylpyridine with NHa on 2 40% V205 on
Si0z-Al:03 (87:13) catalyst with a pore vol. 0.75 em?/g, surface
area 200 m?/y and particle size 60u at 371° and a linear spatial
velocity of 600 hr-t.

97036r Pyridine moronitrile. Sze, Morgan C.; Gelbein,
Abraham P.. Paustian, John E. (Lummus Co) Ger. Offen.
2,435,134 (Cl. CO7TD)), 22 May 1975, US Appl. 415,991, 15 Nov
1973, 30 pp.  Nicolinonitrile was manufd. continuously by
treating 2,3-lutidine or 2-methyl- 5-ethylpyridine with NHa on 2
cclalysl contg. 40% V.i0s on Si0Q;-A1205(87:13) with pore vol.
0.7 cni¥/g, surface area 200 m3/g, and particle size 60 #t 440°,
The nitrile was hydrolyzed to a nicotinic acid,
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B4.18.

B4.19.

84.20.

B4.21.

B4.22.

43205b Nicotinic acid. Masuda, Keiji; Kizawa, Hidenori:
Otnki, Yasuhiko (Nippon Soda Co., 1td.) Brit. 1,385,920 (ClL.
CoD), 05 Mor 1975, Appl. 18,896/73, 19 Apr 1973; 7 pp-.
Addn. to Brit. 1,385919. Isocinchomeronic acid-free nicotinic
acid (I) was prepd. from dialkylpyridine mixts. by successive
HNO; oxidn., conen. of the reaction mixt., and coaling. Thus, I
was prepd. continuously by treating a mixt. of 2-methyl-S-butylpydine
€0, 2-propyl-5-ethylpyridine 30, and 2-methyl-5-cthylpyridine
(t1) 10 wt % with the quantity of HNOQ; theor. required for the
uxidn. at 230* and 35 kg/em? for 10 min, The reaction-terminated
soln., pH 2.2, was concd. and the pH adjusted to 3.2 by adding
II; subsequent cooling to 0-5° gave 73.3 wt. % of 99% pure I.
The mother liquor was recycled.

25l1Ge Nicotinic acid. Nippon Soda Co., T.td. Fr.

2,228,776 (Cl. C07d)., 0G Dec 1974, Appl. 72 40,7:2.Dcln;=§g:
1972; S pp. Adt.ln. to Fe. 2,165,850 (See Ger. Offen. 2,256,508 CA
7C.31894e). _Nlcoluuc_ ncjd was manufd. in 63.5% yield with
96.4% conversion by oxidizing a mixL. of Z-melllyl-S-elhylpyridine.
2-prop l-S-elhy!pyndme. and 2-methy-S~butylpyridine (1:3:6)
with the stoichiometric amt. of 28% HNO) ot 230* ond 35
kg/em? for 10 min.

120493z Pyridinecarboxylic acids from alkylpyridines.
Nakajima, Kazuhisa; Sato, Tsunco (Japan Synathetic Chemical
Industry Co., Ltd.) Japan. Kokai 74 61,173 (Cl. 16 E431), 13
Jun 1974, Appl. 72 102,566, 12 Oct 1972; 4 pp. Alkylpyridines,
¢.g., f-picoline, y-picoline, or collidines, are oxidized to pyridine-
carboxylic acidsin the gas phase with O-contg. was in the presence
of a V oxide catalyst contg. Ti, Al, and {or) Ni oxides. Thus,
118 g V:0. and 246 ¢ TiClyin coned. HCI was dild. with H,0, ad-
justed to pH 7.0, and the solid heated to 500° and pelletized.
The catalyst (40 ml) of 1.07:1 V-Ti atomic ratio was treated at
335° with 172 g 6.08%; aq. 8-picoline and 70.5 1. air over 1 hr to
give 81.2%, nicotinic acid, together with 3.91 g unchanged 8-
picoline. Similarly, y-picoline and S-ethyl-2-picoline were
oxidized toisonicotinic and nicotinic « \ic) acids, resp.

120789n  Pyridinecarboxylic acids. 1'anotier, Jacques D. V.;
Hanotier-Bridoux, Monique G. S. (Labofina S. A.) Ger, Offen.
2,242,386 (Cl. C 07d), 07 Feb 1974, Fr. Appl. 72 26,807, 26 Jul
1972; 9 pp. Five pyridinecarboxylic acids I (n = 1, 2, or 3)

(:}uo...., ' (”}., i}

were manuld. by air-oxidn. of the appropriate alkylpyridine
derivs, II (R, = 2,3, or 4-Me, 3,4-Me;,, 2-Et, or 2,4,6-Me;) over
8 Co(II1) carboxylate catalyst with maintainiaga definite Cn(I11)
ion concn., i.e. >0.1 g/1., by addn. of rezenerating AcH. Thus,
100 L. air/hr was passed into 012021 X[ (R, = 2.Me) and 0.240A
Co(II1) acciate in HOAc 6 hr at 60°, 10 kz/cm? air, and >0.1
£/1. Co(l81) inn concn. {maintained by addn. of 35% AcH in
;-lggc"a)t 5 g/br) to give, at 1005, sclectivity, 95% 1 (R, =
hd 1 .

146316t Pyridinecarboxylic acids. Yokoywma,  Ryoichi;
Sawada, Katsunii (Teijin Chiemicals Ltd,)  Brit. 1,330,135 (CI.
Cu7d, 8 015), 12 Sep 1973, Appl. 47,743/70, 07 Oct 1970; 8 pp.
Pure 3- and 4-pyTidinecarboxylic acids were prepd., in high yielq
br nir or O oxidn, of g- or y-picoline at 250-450° in the preseice
of steam and a V oxide-Cr oxide catalyst contg, n setal oxide
promoter, e.g. Sn and Sb oxide. Thus, 0.8 g Sb;0, and 4 X
SnCly.3.5H,0 sep. dissolved in HCl were added to 25 £ NHWVO,
od 25 ¢ (NHL),CrOq in 3 1, 11,0, The suspension was poured
onto 190 ml SiC carvicr sp. surface area 1.2 m¥/g and av, particle
diam. 2.0 min and the immpregnuted procuct presintered at 400-
0% sl caleined 2 e at 700°.  y-Piculine ot a conen. of 25.0 '74
Nin® of uir waus continuously passed 3 hir with 195 ml i1,0/g of
v-picoline/lr awl 200 L/be air through o reactor tube conty, 41
ml catalyst st 350°,  The nir was divided into 2 portions; one
portion was passed through a H50Q-evaporator and the other
through a y-picoline-evaporator. The portions were mixed and
fed into the reactor vin a preheater.  Crude isonicotinic acid,
106.0 wt. % of 98.17, purity, was sepd, from the discharged
vapor by nir- and water-coolers.

I S——
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84.28.
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31594e Nicotinic acid. Masuda, Keiji; Kizawa, Hidenori:
Otaki, Yasuhiko (Nippon Soda Co., Ltd.) Ger. Offen. 2,256,508
(Cl. C07d), 24 May 1973, Japan. Appl. 71 92,142, 17 Nov 1971;
23 pp- Nicotinic acid was prepd. in 85-907, yield by continu-
ously oxidizing 2-methyl-5-ethylpyridine with 100-117%, of the
stoichiometric amt. of HNKO; at 205~25® and 30-45 kg/cm?® with
residence times of 745 min.

29627f Catalytic manufacture of pyridinecarboxylic acids.
Teijin Chemicals Ltd. Fr. 2,110,607 (Cl. C 07d, B 01;), 07 Jul
1972, Appl. 70 38,300, 23 Oct 1970; 17 pp. Oxidn. catalysts for
picolines contain V and Cr (in the ratio 1:0.5-1 ), Sb;0; and SnCl,,
Ge:04, NbCls, TaCls, Gas0s, or ZrCls, and are calcined at >560°.
Thus, a catalyst was prepd. by treating 25 ¢ NH,VO, and 25 4
(NH)CrO4in 1! H,O with 0.8 g Sh,O, and 4 g SnCl,.3:5H:0,
pounng over 100 ml SiC, prefritting at 400-50°, and calcining for
2hrat 700°. +-Picoline was quant. oxidized over the catalyst to
96.1%, pure isonicotinic acid.

139828j Nicotinic acid from B-picoline. Yokoyama, Ryoichi:
Sawada, Katsumi (Teijin Chemical Industry Co., Ltd.) Japan'
72 27,515 (Cl. C 07d, B 01j), 22 Jul 1972, Appl. 68 30,390, 07
May 1968; 3 pp. Addn. of water to O in the catalytic vapor-
phase oxidn. of 8-picoline (I) increased the yield of nicotinic acid
(I} by 20-40 wt. . E.x., O (2001./hr) contg. 25 g I/m* O aad
133 ml H:0/ I/hr were fcd to 100:15:4:1 V-Cr-Sm-Sb catalyst
on silicon carbide carricr at 365-75° to give 98.39, II (purity
97.4%,). . K. Sempuku

1264358 Pyridinecarboxylic acids. Kubo, Masayoshi; Hori-
kawa, Takesli (Daicell Co., Ltd.) Ger. Offen. 2,165,035 (CI.
C 07d), 13 Jul 1972, Japan. Appl. 70 122,247, 30 Dec 1970; 11
pp. Nicotinic acid (I) and isonicotinic acid were prepd. by
oxidn. of #- or y-picoline, resp., with O in the presence of Zr
salts, Co acetate, Mn acetate, and NHBr. Thus, 20 1. air/hr
was passed into 180 parts g-picoline, ZrO(OAc);, Co acetate, Mn
acetate, and NH,Br (each 1.86 parts) in 559 parts HOAc at 200°
und 20 kg/em®.  After 2 hr, 80%, I was obtained.

61822f Pyridinecarboxylic acids. Dicterich, Dicter (Farben-
fabriken Bayer A.-G.) Ger. Offen. 2,055,102 (Cl. C 07d), 18
May 1972, Appl. P 20 55 102.4, W) Nov 1970; 24 pp. Se loss in
the orvidn. of alkylpyridines to dinicotinic acid is reduced by
using olenm contg. >609; SO, at 270-300°. Thus 138 g pyri-
dine stock contg. §3.57¢ 3,5~dimethyl-, 7.39; 3-cthyl-5-methyl-,
and 1.49 3-methylpyridine in 1.5 kg 65% olcum was added
during 2--3 hr at 270-40° to 400 g H.SO,, 100 g 657, oleum, and 4
g Se, preheated to 225°, to give 76% Jinicotinic acid. Nicotinic
and isonicotinic acids were similarly prepd. The dinicotinic
acid was also recovered as the di-Me, di-Et, di-Pr, and diiso~
propyl esters.

55713b Continuous manufacture of isociochomeronic acid
end nicotinic acid. Avedikian, Souren Z. Ger. Offen. 2,125,-
653 (Cl. C07d), 09 Dec 1971, US Appl. 28 May 1970; 17pp. A
continuous process is described by which Cu isocinchomeronate
(prepd. according to U.S. 3,081,307) is converted to niacin by
treating it with NaOH, scpg. the CuQ, and treating the Na iso-
cinchomeronate with 11,50, tn give the free acid, which is con-
tinuously decarboxylated unider pressure.

14348a  Pyridine carboxylic acids. Costea, Tendnr; Cama-

rasu, Constantin (fostitutul dee Cereetart Chitnico-Farmacentive)

Rom. 53,589 (CI. CO7¢), 20 Mugz 1951, Appl. 05 Feb 1968 2 pp.

High yiclils of the tith  compuls, were obiained by vontimiously

refluxing an alkyIpyridine suifate, NI, vanadate, and counterfluw

HINO, vapors at atm, pressure, and the resulting mother Knguor
mixed with alkylpyridine up to the initial conen. and recycled,
C. I'. Papadopol Calimah
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110193w Nicotinic scid. Tyupalo, N. F.; Yakobi, V. A
Kozorez, L. A.; Gangrskii, P. A.; Nikiforov, A. A. {(Lenin, V.
I., Polytechnic Institute, Kharkov) U.S.S.R. 300,848 ((;l. A
61k, C 07d), 21 Jun 1371, Appl. 02 jul 1969; no pp. given.
From Otkrytiyn, Izobret., Prom. Obraztsy, Tovarnye Znaki 1971,
45(20), 15-16. Nicotinic acid was prepd. by the oxidn. of 3-
methylpyridine by an Oyair mixt. in H,50, contg. a mixt. of
salts of variable valence metals, such as Mn and Cr.

98452v  Nicotinic acid. Skryabin, G. K.; Golovieva, L. A.
(Institute of Biochemistry and Physiology of Microorganisms,
Academy of Sciences, U.S.S.R.) U.S.S.R. 302,341 (Cl. C 07d),
28 Apr 1971, Appl. 30 Dec 1969; Fromn Otkrytiya, Izobret., Prom.
Obracztsy, Tovarnye Znaki 1971, 48(15), 80. Nicotinic acid was
prepd. by the oxidn. of 3-methylpyridine using Nocardia micro-
organisms.

48924e¢ Nicotinic acid. Stocker, August; Marti, Othmar;
Planunatter, Theodul; Scinreiner, Cerhiart; Brander, Stephan
Lonza Lid.) Ger. Offen. 2,046,556 (Cl. C 07d), 22 Apr 1971,
Swiss Appl. 24 Sep 1969; Il pp. Nicotinic acid (I) (99.6%
purce) was manufd. in 84-9575 total yicld by oxidn. of 2-methyl-
S-cth.ylpyridine with 339, HNO, at 330°, 290 atin gage, 5.5 scc
residence time, and 95% couversion in 2 tubular flow reactor,
crystn. of LIINO, salt at 0°, and crysta. of I liberated at 95° and
pht 3.3,

45914b  Catulytic manufacture of pysidinccarboxylic acids.
Yokoyamna, Ryvichi; Sawada, Katsumi (Tcijin Ltd.) Ger.
Offen. 1,940,320 (CI. C 07d, A Glk), 25 Feb 1971, Appl. 07. .-\l_:_g
1960; 22 pp. B-Picoline or y-piculine ([). _yicld§ G3-79
mole % 3-picolinic or $5S-94.5 mwole % y-picolinic acids (1),
resp., when it is oxidized at 320-450° in the vapor phase with air
conty. H;0. The oxidn. is catalyzed by a miixt. of V and Cr
oxides, contg. 1-15%, Sn and Sb or Ge, In, Nb, W, Ga, Zr
onides. The catalyst was calcined at 560-850°. Thus, 25 g
ammonium vanadate and 25 g amnonium chromate were
dissolved 1 1 1. 130, and 0.8 ¢ SL0; dissolved into a little amt.
of HCl and 4 g SnClL.3.5H:0 were added. This suspension
was pourcd onto 100 ml. silicon carbide granules. The soaked
granules were sintered at 400-450° and calcined 2 hr at 700°.
An air stream contg. T and ;0 was passed over the catalyst
at 350° 3 hr to give 80 mole %, yickd of 96.1%, pure 1L

64213g Nicotinic acid. Kimwra, Gorn; Takads, Minory;
Yamamntn, Kosuke (Mitsui Toatsu Chemicals Co., Lul.) Ja-
pan. 70 31,179 (CI. C 07d), 08 Oct 1970, Appl. 09 Ja. 1967; 2
pp.  An oligomer (I) obtained as a side product in a reductive
dimerization of acrylonitsile with Nully is hydrovenztod, de-
hydrogenated, and the resulting J-substituted-pyrutice is oxi-
dizash, Thus 109 5 T in 150l MeOI i< subjectad (o entalytic
redn. with 10 g Rancy Co in an autaFave with 100 atm i at
1207 4 br, the resulting piperidine deriv. heated 5 lir at 2207 in an
H stream with 20 g 10% Pd/C, the resulting pyridine deriv.
pradually added to 2 kg conal. 164,50, (d = 1.42), and the mixt,
heated 2-3 hir to give 73 g niendnic acid, Hiroshi Kataoka
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45352q Nicotinic acid by oxidation of pyridines with nitric
acid. Stocker, August; Marti, Othmar; Pfummatter, Theodul;
Schreiner, Gerhart (Lonza Ltd.) Ger. Offen. 1,956,117 (C1. C
074), 11 Jun 1970, Swiss Appl. 08 Nov 1963-19 Sep 1969; 11 pp.
The title compd. (1) was prepd. by oxidn. of II (R = Me or Et,
R! = H or Me) or quinolir with 40400% excess HNQO, at

QO R
Q. L) =
N R"

230-330° and 50-300 atm to give L.IINO,; (Ia) and subsequart
aystn. of I by adjusting aq. Ia to the isoclec. point of I with
the starting pyridines. Thus. a mixt. contg. 6.3% II ‘R =
Et, Rt = Mc) (II2) and 28.19, HNO; was passed throagh a
reactor tube 35 min at 239° and 56 atm, subsequently concd.
by evapn. and cooled at 5° to give 354.2 g Ia. Ia was dissolved
in H:0, heated at G0°®, adjusted to pH 3.3 u:r addn. of 1la, and
heated at 90° to give 66.9% 1. The combined mother liquors
contg. 77.8 g I and 244.81 g Ila were mixed with Ila and HNO;
to get the starting concns. and were recycled. KSPG

43476p Nicotinic and isonicotinic acid. Eilhauer, Diecter;
Hoefiing, Wilhelm; Reckling, Gerhard; Meinicke, Karl H.;
Fahrig, Peter Ger. (East) 66,229 (Cl. C 07d), 05 Az 1969;
Appl. 15 Jul 19G3; 2 pp. Crude pyridine base mixts. (b. 140~
51°) are treated with aq. HCHO soln. to give a distillate free of
hydroxymethyl derivs. and a residue conte. methvlolated compds.
Oxidn. of these fractions yields nicotinic (1) and isonicotinic acid
(IL), resp. Thus, 815 kg picoline mixt., contz. 24 4-picoline,
42% 3-picoline (1), 6% 2-picoline (IV), I8¢, 2,G-lutidine (V),
and 87, 2-ethylpyridine (V1), was refluxed 40 hr with 8353 ke 37
aqg. HCHO soln. After steam distn., 700 kg hydroxymethyl-
4-picoline mixt., contg. 406, H-O, remained. This was added to
2800 kg 0 wt.% boiling aqg. HNQ, in 30 hr, and 1400 ke 5.0
was disted. to give a distillate contg. <165 HNOQ;. The reaction
mixt. was dild. with 400 kg H.0 and the pH was adjusted 10 3.5
with 109 NaOH to give 80% II. The steamn distillate (1500
kg), representing a 369 aq. soln., compored oi A8<T 11, 67 IV,
29¢ V, and 75 VI, was distd. 10 give 2 Srst fracuon (360 kg)
contz. 39C. base, consisting of 175 III, 347 IV, 526 V, und
17%¢ VI, and a second fraction (900 kg) contg. 39¢7 base, consist-
ing of 945 JH, 56, V, and 167 VI. The Jatter mixt. (900 kg)
was oxidized with 1450 kg KMnO, at 50-70° to give 1 ke I.

49785q Nicotinic acid. Suvorov, B. V.; ct al. (Iastitute of
Chemical Sciences, Academy of Sciences, Kazakh S.S.R. and
Karaganda Metallurgical Plant) U.S.S.R. 235,764 (Cl. C 07d),
24 Jan 1969, Appl. 04 Nov 1964; Yrom Otkrytiys, Jzobret.,
Prom. QObraztsy, Tovarnye Znaki 1969, 46(6), 27. The title
compd. is prepd. by oxidative atmmonolysis of 3-picoline in the
presence of a V oxide catalyst modified with Sa oxides, or pro-
moted with W oxides followed by hydrolysis of the nicotinamide
and nicotinonitrile. MCCL

68170f Nicotinic acid. Zundel, Jean Fr. 1,509,120 (CI. C
07d), 122 Jun TO6R, Appl. 2R Nov 1966, 3pp. & Ethyl-2.methyl-
pyricine (1) (350 g.), 1330 . 60%% HNQO;, and 700 ml. 1{:0 re-
acted in the autockave at 160-80° and satd. ~ith air wider pres-
sure until the oxidn. step was terminated, at 24 bars and 200°,
the mixt. satd. with air and steam, enoled, and neustralized with
Na,COy gave 237 g, nicotinic acid (51) fconty. 0.5-1¢,, isocincho-
meronic acird (TE0)].  Mother liquors coutain 28 ¢. I, 20 g, II,
and 17 . {11, A teeh. procedure is also described.
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37656s Nicotinic acid and isonicotinic acid. Rucipgers-
werke und Teerverwertung A.-G.  Brit. 1,132,746 (Cl. C 07d),
06 Nov 1968, Ger. Appl. 24 Jun 1965; 4 pp. Nicotinic acid
or isonicotinic acid is prepd. by oxidn. of a substituted pyridine
3-alkylpyridine or 4-alkylpyridine) in an org. solvent which
remains chem. unchanged, and the resulting soln. heated in the
presence of SeQ, to 130-200° with introduction of NO; into the
soln. Thus, 94 g. 3-methylpyridine of 98% purity was dis-
eolved in 750 g. 1,2,4-trichlorobenzene, 1 g. 5¢0,; added, and
at 130°%, 0.5 g. NO:/min. introduced to n total amt. 65 g. NO,.
The mixt. was heated to 180°, with centinuation of addn. of
NO; to an addnl. amt. of 70 g., cooled, and worked up to give
90 g. crude acid. The acid was dissolved in 400 mi. water and
40 ml.cancd. HHCl and adjustced to the isoelec. point with NaOH.
The mother liquor was concd. to give a total of 79 g. nicotinic
acid, m. 235-7°. From the trichlorobenzene soln., 11.7 g. and
from the water mixt. 9.36 g. methylpyridine was obtained to
give & total yicld of nicotinic acid og, approx. 85%. Similarly,
an §7.8% yield of isonicotinic acid was obtained from 4-mcthyl-
pyvidine, and com. mixts. of 4-methylpyridine, 3-methylpyri-
dine, and small amts. of 2,6- and 2, 4-dimethylpyridine, 2-
cthylpyridine, and 2-methylpyridine were converted to mixt.
of isonicotinic and nicotinic acids. BRPN

37657r Nicotinic and iscaicotinic acids. Aries, Robert
Fr. 1,509,049 (Cl. C 07d), 12 Jan 1968, Appl. 28 Nov 1966; 3 pp.
Alkyl- and dialkylIpyridines are treated with reduced amts. of
HNO; to give the title acids.  Thus, a mixt. of 1.4 kz. 5-cthyl-
2-methylpyridine, 5.4 kg. 6065 1INO; , and 2.8 1. water is agi-
tated nt §60°/18 atm., air introduced at 3500 )./he. at up to
1£80°, air then introduced at 1000 1./hr., and steam intraduced
at 3000 1./hr.  The mixt. is heated to 200°, the pressure in-
crensed to 24 atm., and the introduction of the air-steamn mixt.
continued (until CO; evolutinn stops) te give 1070 ;. nicatinic
acid. Similarly prepd. is isonicotinie acid. BDIF

1049972 Nicotinic acid. ECastern Scientific-Research Cnal-
Chemical [nstitute (by N. D, Rus'yanova, N. V. Malysheva,
L. P. Yurkina, and V. K. Komdratov), U.S.S.R. 191,562 (CI.
C 07d), Jan. 26, 1967, Aopl. Oct. 12, 1955, The title comyul.
is prepel. by oxziudn. of quinoline or its derivs., ¢.€. S-hydroxy-
quinofive, with azonized (0. The process is simplified and yicld
incrrased by conducting the oxidn. in dil. AcOH at the b.p.
of the reaction mixt.  Frary Tzobret., Prom. Obrazisy, Tornrrye
Zr.:ki 4400y, S50 10nT). MGCL

9008Sn  Preparation of nicotinic acid. Raobert D). Lekiery,
Raymond A. Jensen, and William Buiter (1o Chanlek Liabora-
tones, Ine.). U.S. 3,313,821 (CL. 200-295.%), April 15, 7,
Appl. Aug. 3, 1964; 4 pp. Cronpds. contzz, o pyridine anciors
are eonverted 10 the silte and oxwlized with Cr s, o gy,

sicotinie oeiek oDy an dgh yields,  Fhas, gepieodiog I, i,
124, el woster NG s mnned, S, No Cro 0 2550 gdeded, o,
s sealod aestoclave coapabde of witheodn,  awd pay,, she b
was heated at 4507 for 42 hre, L0027, vadidd was gaolatedd e
deserined in 1.5, 2 400,147 000 48 27500, 1 was s poad,
from epneobme IO i thie TESO, die o opicodme, i s )
S-vtbyIpyrsdine, and guinoling, CNIPN
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Purification

170701q Purification of pyridinecarboxylic acids. Inoue,
Toshio (Nippon Steel Chemical Industry Co., Ltd.) Japan.
Kokai 74,124,070 (CL 16 E431), 27 Nov 1974, Appl. 73 35,590,
30 Mar 1973; 3 pp. Pyridinecarboxylic acids (I) were purified
by passing gases cortg. I through layers of adsorbent particles
below the pptn. temp. of T. Thus, 30 g nicetinic acid (II) (purity
97%) in N was sublimed at 230° and 610 mm Hg and gaseous I
passed at 230° over 339 g electrically fused Al:0; (contg. 56%
ALO3; preheated 5 hr at 250°) to zive 94.7% Il (purity >99%).
Porcelain Alz0;, SiOr-Al:03 (87:13), active terra slba, silicon
carbide, and kieselguhr brick were also used. K. Sempuku

170685n Recrystallization of pyridine derivatives having
polar spbsu_luenu. Kato, Satoru; Inoue, Toshio; Hara,
T:uQar!orl {Nippon Steel Chemical Industsy Co., Ltd)) Japan.
Kokai 74 100.087 (CI. 16 E431), 20 Sep 1974, Appl. 73 11,194,
29 Jan 1973; 3 pp. Pyridine derivs. witK polar substituents are
recrystd. from & solvent contg. H:0 and alcs. Thus, 15 g
nicotinic acid of 98.7% purity, prepd. by gas-phase oxidn. of
alkylpyridines, was recrystd. from 193 g 7:3 MeOH-H10 with C
to recover 82.3% colorless acid, >99.8% pure. Recrystn. from
MeOH or H:0 alone gave o colored product. MeOCH;CH;OH-H,0
(7:3) was also n good solvent. Similarly, nicotinamide was
recrystd. from 1:1 aq. EtOH. I. Matsumoto

170684m Pyridinecarboxylic acid purification. Inoue,
Toshio (Nippon Steel Chemical Industry Co., Ltd) Jupan.
Kokai 74 100,086 (Cl. 16 E431), 20 Sep 1974, Appl. 73 11,193,
29 Jan 1973; 2 pp. Crude pyridinecarboxylic acids are recrystd.
first from alcs. and then from H;0. Thus, 15 g nicotinic acid of
99.1% purity, prepud. by gas-phase oxidn. of alkylpyridines and
sublimedl, was recrystd. first from 135 g FtOH and then from 135
g Hz0 with C to recover 66.7% pure acid, which was less colored
than the control (t'1e solvent order roversed). I. Matsumoton

135981p Purification of pyridinecarboxylic acids. Innue,
Toshio; Yasui, Hiroshi; Kato, Satory; Hara, Tadonori (Nippon
Steel Chemiical Industry Co., Ltd.) Japan. Kokai 74 49,966
(C1. 16 E431), 15 May 1974, Appl. 72 92,939, 18 Scp 1972; 3 pp.
Pyridinecarboxylic acids (1) were purified after heating crude 1.
Activated cluy may he added to crude I hefore heating., E.g.,
300 g sicotinic acid (II) (purity 6.6 wt. ©7.) was heated with 5
wt, % activated clay for 1) hr at 220° in the air, treated with
activated Cin 1,0, to give 68.374 11 (purity 99.9 wt. ).

K. Sciipuku

120503v Pharmaceutical grade nicotinic acid. Fabrig, Peter;
Angermann, V/erner; Meinicke, Karl H. Ger. (East) 72,525
(Cl. C 07d), 20 Apr 1970, Appl. 18 Dec 1968; 2 pp. Tech. nico-
tinic acid prepd. by KMnO, axidn. of 3-picoline contains mineral
salts and dipicolinic acid which are difficult to remove by the
customary recrystn. from ;0. The title process is charac-
terized by the usc of FcSO, as a complexing agent for the quant.
elimination of dipicolinic acid. Tech. nicotinic acid (75 kg
cortg. 3% K:S0O, and 29 dipicolinic acid) and 1.9 kg 1eSO,.-
7H,0 in 600 1. tapwater stirred 2 hr under reflux and cooled to 20°
gave 45 kg pharmaceutical grade homogeneous white nicotinic
acid. The decp red combined mother-liquors und filtrates was
concd. and the crystal mash iltered off, returned to a new batch
of tech. nicotinic acid, and again treatedd with FeSO,.7H:0.

C. R. Addinall

. e ——c
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NIACIN
Separation

43469p Separation of a eutectic mixture of nicotinic and iso-
nicotinic acids. Bialek, Jerzy; Porada, Slawomira (Instytut
Chemit Ogolnej) Pol. 57,343 (Cl. C 072), 30 Jun 1969, Appl.
29 Dec 1966; 2 pp. An ellicient method is described for the
sepn. of nicotinic acid (I) and isonicotinic acid 1 (II) from their
eutectic mixt. by crystn. Thus, 13 g of a eutectic mixt. contg. I
+5 and 11 259, was dissolved in 310 ml H;0, the pH of the soln.
was brought with gaseous NH; to 4.5, and the soln. was evapd. to
171 :nl and lefe to erystallize: 8 g of I, conte. <59, II was ub-
taied and after recrystn. pure I was obtained, m. 225.5-7°.
Crystn. muther liquors were evapd . to dryness and the ammonium
salts of the pyridinecarboxylic acids were decompd. at 120-30°.
The residue, contg. 86.5%, of I and II in the ratio 6:4 was sepd.
by conventional method, e.g. according to Pol. 50,079. Cf. Pol.
34,921 and 35,452; U.S. 2,748,136; Austrian 242,699.

Karol Butkiewicz

3842g Separation of nicotinic and isonicotinic acid. Hoctling,
Wilhelin; Eilhauer, Hans D.; Krautschik, Gerd; Mohrhauer,
Rolf Ger. (East) 58,090 {Cl. C 07d), 05 Oct 1967, Appl. 26
Jan 1967; 2 pp. Mixts. of nicotinic acid (1) and isonicotinic
acid (II) we-c sepd. by an exta. with substituted pyridines (III)
at 50--120° followed by an extn. with HNO, at 0--39'. Thus,
1 kg. I and 1 kg. ILin 3 kz. III (b. 115-250°) was stirred 2 hrs.
at 97°, the suspension filtered, the filter-cake washed with 1 L
MeOH, and dried to yicld 770 g. II (purity 94.1%). The filtrate
was evapd. to dryness, the residue (1205 g.) treated with 1690
g-64%aq. HNQ;at 50°, the reaction product filtered off and t:!ncd
to give 1.4 kyg. nitrate of I (purity 93%). For further purifica-
tion, the nitrate was stirred with 1120 g. 209, aq. HNGQ; 2 hrs.
at 20-25°, {ltered off, and dried to give 1315 g. nitrate (purity
95.5%). This substance was suspended in 2630 g. distd. water,
aq. KOif addcd to ppt. Fat pH 3.5, the ppt. filtered off, was,h.cd
with McOH, una dried to yicld 855 g. 1 (purity 97%). The
washings and the moather liguor were worked up in a similar
manner to give 285 g. of a mist. of 28.59, I and 71.5% 1 which
was used for the nest extn. process. A. Roders

40629p Recovery of nicotioic and isonicotinic acid. Eilhauer,
Hans D.; Krautschick, Cerd; Kurtschinkski, Gechard Ger.
(East) 61,544 (Cl. C 07d), 05 May 1068, Appl. 28 Aug 1967;
3 pp.  The title compuls. (1) a-e recovered from smother hquors
conty. 20% § by continuous countercurrentC cxtn. at 0-100°
with an org. base satd. with $H,0, followed by extn. with coned.
(till 509%,) aq. NaOH at 0-120°. A description of a pilot-plant
s ziven and a table contg. results with various bases, %, recovery
ctc. H. Pouwels
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NIACIN
Miscellaneous

135975q Catalysts for oxidation of alkylpyridines. Morita,
Masamichi; Inoue, Toshio; Hara, Tadanori (Nippon Steel
Chemical Co., Lid.) Japan. ¥okai 74 39,591 (CI. 23(9)G112,
13(9)G113, 16 E431), 13 Apr 7974, Appl. 72 82,849, 21 Aug
1972; 4 p~ V, Sn, Ti, Bi, Sb, and W compds. were used as
catalysts for the air oxidn. of 8- or y-alkylpynidines. E.g., 11.
2-methyl-5-eih; Ipyridine vapor was air-oxidized in the presence
of a catalyst contg. 1 kg TiO:, 117 g NHNVO,;, 175 SnCl._.SH_.O_,
100 g Bi(NO;)4.6H;0, and 850 ml H;0 to give G1.2% nicotinic
aad.

99516b Catalyst composition for gas phase catalytic oxidation
of picoline. Yokoyama, Ryoichi; Sawada, Katsumi (Teijin
Chemical Industry Co., Ltd.) Japan. 72 00,805 (C1. CQ7¢, B
015), 11 Jan 1972, Appl. 04 Mar 1968; 2 pp. A mixt. of V,0;
and Cr;O0; (V:Cr = 1:0.5 to1:1) wascalcined preferably at 650-
780° 1a the prescace of O to give a desired catalyst. [.g., 2 mixt.
of V, Cr, Sn, and Sb (100:75:4:1) carried on SiC (8-10 mesh) was
heated at 650° in the presence of O to give a catalyst, S-Picoline
was oxidized using the resulting catalyst at 390° with 200 1./hr
air to give 86.8%, 3-pyridinccarboxylic acid of 95, purity.

Hiroshi Kataoka

}01:_1?16993»' T-Butylphenoxyalkylene csters of benzoic and
picotinic acids, compositions crntrining themn and their anti=
histaminic method of use. Berger, Frank M.; De Craw, Joseph 1.,
Jr.; Johnson, Howard L. U.S. US 4,451,474 (Cl. 424-266;
C07D213/.'35), 29 May 1984, US Appl 114,183, 22 Jan 1980; 15
Er. Cont.~in—pmt of U.S. Ser. No. 114,183, abandoned. 3 4-RRIC¢=>

30(CH3)a(CR%).(CH2),0R3 (I, R = H; Rt = alkyl; RRt = alkylene;
It = H, alkyl, RY = H, acyl; m, n, p = 0-10) were prepd. and
4-MesCC:HAO(CH)ORS (11, s = nicotinoyl, g = 3, 4; R¢ = Bz, g =
4) were claimed. Thus, 4-MesCCsH(OH was treated with Cl(CHz).gl\c
to give 1T (R¢ = Ac, ¢ = 4) which was sapond. to give If (¢ = H,
Ii1). 111 was esterified with nicotinoyl chlorice to give II (R¢ =
nicotinoyl, ¢ = 4, IV), The histamine release—inhibiting activity of
11 and 1V relative o that of chlorpheaesin was 10.0 and 20.0, resp.

101: 191700q 1,4-Dihydropyridine csters and druys contnining
these csters. Sunkel Letelier, Corlos; Pau de Casa-Juana Munoz,
Miguel; Statkov, Peter R.; Straumann, Danielle (Cermnl S. A.)

i: 97664 Antidepressants containing L~tryptophan and o
mlv?r:o-mimj oxidase inhibitor. Coppen, Alec James Rrit. UK Pap,
Appl. GB 2,120,299 (CL. AB1K45/06), 16 May 1984, Appl,
#2/31,975, 09 Nov 1982; 3 pp. Antidepressants contlain L-tryptophan
{73-22-3) at lower doses when combined with s monoamine nxidase

9003-66-5] inhibitor, e.g., phenelzine (51-71-8] or tranylcypromine
il55-09-9]. ‘The antidepressant -?i‘on of the compn. is greater lhlum
i . alone in their ususl dosages ] pns. may also
::::l:\’mc o/?l?:’ acid (59-30-3), ascorbic acid [50-81-7), pyridoxine
$5-23-6), thiamine (59-43-8), riboflavin [83-88-5], nicotinic acid
59-67-6) or nicotinamide (98-92-0].
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J0L: 32147h Lautent curing agents for cpoxy resins. Takeuchi,
Koji; Abe, Masshiro; Ito, Nobuo; Hirai, Kiyomiki (Ajinomoto Co.,
Inc) Eur. Pat. Appl. EP 104,837 (Cl. C08G359/56), 04 Apr 1984,
JP  Appl. 82/164,557, 21 Sep 1982, 32 pp. he curing agents,
useful in formulating novel stable 1-packege heat-curable epoxy
resin-based compns., are prepd. by treating a polyfunctional epoxy
comgd. and a compd. having a tertiary group and 21 OH, SH,
COOH, aud CONHNH2 groups, and by treating the 2 above
components and an org. compd. having 22 active H atoms (excluding
~ympds. having epoxy or tertiary amine groups). Thus, & mixt.
contg. Epon 823 (I) [25068-33-6) 100, ZnO 3, TiOz 2, and curing
aienl. prepd. by treating I with 1-(2-hydruxy-3-phenoxyprcyyl)-2-=
phenylimidazole (11) [91454-81-8] 20 paris, had onset temp. 90°,
peak temp. 135°, curing temp. and time 120° and €0 min, resp., and
storage stability at 30° >1 mo, compared with 60°, 170%, 100°, /0
min, and <I day, resp. for a similar compn. contg. unreacted 11.

101: 53697t Supplementary food contrining vitamins and/or
minerals and optionally further components. Van der Eijnden,
Cornelis Maria Joseph (Van Melle Nederland B. V) Eur. Pat.
Appl. EP 102,663 (Cl. A23L1/30), 14 Mar 1984, NL Appl
82/3,150, 10 Aug 1982; 12 pp. A foud product is prepd. from water,
carbohydrates, and vegetable oils, and fortified with vitamins and
minerals. The product may be used to supplement food in areas of
malnutrition. Thus, a st of sucrcse [57-50-1] 42, glucose syrup
42, hydrogenated cocoa fat 8, gum arabic [9000-01-5] 1, and water
7% was boiled at 123° to 7% residual moisture, cooled to 0°, and
treated with 4.5 g of a mixt. of vitamin A [11103-57-4], vitamin D3
{67-97-0}, vitamin E [1406-18-4], vitamin C [50-81-7), vitamin B,
(59-43-8], vitamin B; ([83-88-5). vitamin Bs [8059-23-3], vitamin
Brx  [63-19-9), ,elic acid  [59-30-3], niacin (59-67-6}, and
pantothenic acid [79-83-4]. The mass was mixed, cooled, formed
into blocks, and packaged.

93: 3538r Concentrated GTF chcomium complex brewers yeast.
Szalay, Andrew U.S. US 4,343,905 (CL 435-256; C12N1/16), 10
Aug 1982, Appl. 166,454, 07 Jul 1980; 5 pp. Brewers’ yeast contg.
~2000 pg Cr/mg, >80% of which is present aa glucose tolerance
factor (C »F)-active org. Cr complex, is prepd. by culturing the yeast
in a medium contg. Cr oxide ~2Z, nicolinic acid 29-32, glucine
17-20, 1-glutamic said 17-20, and L—cysteine-HCl 19.3%, based on
wt. of solids. The yeast nutrient was prepd. by dissolving nicotinic
acid, glycine, snd L—glutamic acid in H18 at 90° with const. sgitation;
a soln. of Cr oxide in H20 was added slowly, followed by L-cysteine-HCL
The soln. was stirred for 1 h at 90°, and allowed to settle and cool for
48 h. A suspension of brewers’ yeast in H20 at 35° was added, and
the mixt. agitated for 24 h at 35°, and heated to 90° for 3 h. The
killed yenst was spray dried, hydrolyzed with a proteolytic enzyme,
the cell fragments were removed by centrifuging, and the sol.
material was spray dried and assayed. The arg. Cr content was §0%
of the total Cr. When administered to normal subjects with
sbnormal glucose control, mature diabetics, and juvenile diabetics at
200 wg Cr/day for 4 mo, blond cholesterol and triglyceride levels
decreased, snd high-d. lipoproteins increased. Glycosylated Hb
levels in disbetics were normalized.

94: 69228p Churge for melting vanadium {erroulloy. Bairunoy,
B. 1.; Zaiko, V. P.; Ryss, M. A.: Siacherbakov, S. S.; Pigasov,
V. F; Sibilev, Yu. P. (Chelyabinsk Electrometallurgical
Comhine) U.S.S.It. 765,384 (Cl. C22C33/04), 23 Sep 1980,
Appl. 2,698,527, 03 Apr 1978. From Othrytiva, [zobret., Prom.
Obrezisy, Tovarnye Znaki 1980, (35), 170, The loss of metal by
slag is decreased and the sepn. of slag from metal in a solid fors,
improved by adding 10-25% shudge from manuf. of nicotinic
sad  [59-67-6] (MnO; 60-60, NaOH 0.7-1.2, Ph 0.01-0.1%,
balance Hz0) to the title charge contg. V material 30-40,
Si- contg. reducing agent 8 15, C-contg. reducing agent 2-5%,
batunce Ca- conty. flux.
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1052938d Trapping nicotinic acid. Hara, Tadanori; lnoue,
Toshio (Nippon Steel Chemical Industry Co., Ltd.) Japan.
Kokai 74 62,475 (Cl. 16 E131), 17 Jun 1974, Appl. 72 104,440, 20
Oct 1972; 3 pp. Nicotinic acid (I) was trapped by introducing
Icoutg. gases at 100-200° onto the laycrs bearing fillers of
inactive particles of 0.5-10 mm in diam. E.g., 13.5 g crude I
(purity 97%,) was sublimed 8 hr under 301./hr N current at 235°
and 610 mm. The sublimed vapor (220°) was passed over 100
ml fused ALO; (1-1.4 mm in diam.; inlet temp. 180°, outlet
temp. 140°) to trap 13 g I (purity >99%, 0.5-1 mm in diamn.).

K. Sempuku

43287b Nicotinic acid esters. Azerbaev, I. N.; Erzhanov,
K. B.; 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 1972, Appl. 13 Aug 1970. From Otkrytiya, Izo-
bret., Prom. Obraztsy, Tovarnye Znaksi 1972, 49(28), 72. Heating
nicotin_yl chloride hydrochloride with acetylenic glycols in the

presence of a tertiary amine afforded the corresponding title
esters. :

123706v  Microbiological production of protein-vitamin con-
centrates. Dikanskaya, E. M.; Balabanova, A. A. ( \ll-Univn
Scientific-Research  Institute of Protein  Riosynthesis) Brit.
1,226,477 (C1. C 07d), 31 Mar 1971, Appl. 28 May 1969; 3 pp.
Protein-vitamin conces. fortified with riboflavine are produced
by Eremothecium ashbyii in a yeast medium produced from
petroleum hydrocarbons.  Thus, yeast produced on a mixt. of
petroleurn n-paraflins was dild. to a conen. of 6 wt. %, sterilized
in 5l rocking flasks, and jnoculated with a 2%, 2-day culture
of £. ashybii grown on similar ycast mediun.  The culture was
grown wler different acration conditions for 6 days.  With
acration of 0.4, 2.2, and 3.5 g O/br, 280, 1330, and 1730 g of
ribnfluvine/kg of dry prepun. were formed after 2 days; 10,30,
1600, and 10,980 mg/ky were formed after 6 days. The funigus
wias then grown in a 500 mi fermentation tank with 300 mi of
yerst medium pregel. as above.  Biomycin antibiotic, 200 units/
wl, was added and the medimn was inoculated with 10 vol. %
of sk culture of E. ashbyis. Fermentation was carricd out
with acration and mixing; oleic acid was added to contiul
framing. “Fhe temp. was kept at 30°. In 21 hr the medium
turncd yellow due to riboflavine. In 48 hr the vitamin B, con-
tent was 500 pg/ml and in 70 hir it was 880 pg/inl, which cor-
responded to 9000 mg/kg of dry prepn.  After 70 hr the culture
mass was dried at 100°,  The dry powder contained crude pro-
tein 40%, riboflavine 9000, pantothenic acid 510, pyridoxine
20, nicotinic acid 500, thiamine 10, and biotin 0.2 mg/kg.

S. P. Marino
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ANALYSIS OF THE ABSTRACTS OF PATENTS

The patents B5.1. - BS5.6. are held by the same firm and describe
syntheses starting from nicotinic acid vy 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.
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ABSTRACTS OF PATENTS
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B5.1.

B5.2.

B5.3.

B5.4.

BS
NIKETHAMIDE

Preparation

85: 32655p N,N-Disubstituted carboxylic amider Grega,
Erzsebet; Gribovszky, Pal; Marosvolgyi, Sandor; Pinter, Zoltan;
Szilagyi, Gyula; Szita, Istvan; Tatr, Csaba; Tasi, Laszlo
(Eszakmagyarorszagi Vegyimuvek) U.S. 3,941,783 (ClL 260-237.7V;
Co7D), 02 Mar 1976, Appl. 421,642, 04 Dec 1973; 6 pp-
Nineteen RCONIUR? (R = e(CH11s, CICH2, Ph, substituted
pheny!, 3-pyridyl, Ph;CH; RLR? = same or different Ci alkyl
or Ph: or NRIR? = morpholino] were prepd. by reaction of
RCO:H with CICONRR? at 110-220°.

84: 179901d N,N-Disubstituted carboxylic acid amidcs.
Eszakmagyarorszagi Vegyimuvek Neth. Appl. 73 17,053 (CL
C07C). 16 Jun 1975, Appl. 73 17,053, 12 Dec 1973; 18 pp.
RCONRIR? (I; R = Ci-s alkyl or haloalkyl, Ph, or substituted
phenyl; B3, R? = the same or different Ci-14 alkyl or substituted
alkyl, Ph, or substituted phenyl, or R'RZN = a N heterocycle)
were prepd. by reacting RCOzH with RIR2NH or with CICONIUR?,
with elimination of HCI and CO2. Thus, Me(CH2)1.CO:H with
Bu:NH gave 75% I (R = n-CisHn, R} = R? = Bu), and BzOH
with CléONPhCHMcz gave 18% BzNPhCHMez Eighteen other
I were prepd.

84: 58967w N,N-Disubstituted aromatic and aliphatic
carboxylic amides. Ciibovski, Erzsebet P.; Marosvolgyi,
Sandor; Pinter, Zoltan; Szilagyi, Gyula; Szita, Istvan; Tarr,
Csaha; Tasi, Laszlo (Eszakma Sarorszagi Vegyimovek) Fr.
Demande 2.253,735 (Cl. CO7CD), 04 Jul 1975, Appl. 73
43898, 10 Dec 1973; 22 pp. Amidation of benzoic acids or
PhiCHCOsH with amine-phosgene mixts, and with carbonyl
chlorides ﬁave twelve RCONIUR? (I; R = Ph, substituted phenyl,

HPhs; R = Ci-s alkyl; R? = Ph, Ci-4 alkyl; NRIR? =
mornholino). Similarly prepd. were seven I (R = pentadecyl,
CICHz RV = Bu, CHMes, Ph, alkox(melh I R2 = Bu, Ph,
dialkylphenyl). I are useful as herbicides an analeptics and in
the treatment of arteriosclerosis.

»§; 4690g N,N-Disubstituted carboxylic acid amides. Grega,
Frasebet; Gribovszki, Pal; Marosvolgyi, Sandor; Pinter, Zoltan;
Syilagyi, Oyula; Szita, Istvan; Tarr, Csaba; Tasi, Laszlo
Austrion 323,123 (ClL CO7C), 15 Sep 1974, Appl. 10,088/73,
o4 Dec 1973; 10 pp. The title omides were preptr. in high yield
m 1 step by treating the acid with the secondary amine and
{UCH: or the carbamoyl chloride. “Ihus Me(CHCONPus was
ohiained in 75% yicl by treating Me(CH12)1.CO3H with COCly
and NHBuz, or in 74.8% yield br treating Me(CH2)1iCOzH with
146, NCOCL. Other amides similarly prepd. include BxNPhCHMe:,
ClCHCONPha, N N-diethylnicotinamide, and N-benzoylmurpholine.
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BS5.5.

BS5.6.

B5.8.

163852¢ N.N-Disubstituted carboxylic acid amidcs.
Grega, Erzscbet; Gribovszki, Pal;  Marosvalgyi. Randor; Pintcr,
Zoltan:  Szilagyi, Gyula; Szita, Istvan; ‘Tarr, Csaba; ‘Tasi.
Laszlo (Eszakmagyararszagi Vegyimuvek) Ger. Offen. 2,365,451
(CL C07C), 31 Jul 1975, Appl. P 23 65 451.5-42. 11 Dec 1973;
25 pp. Division of Ger. Offen. 2,361,604. RCONR:Rz (R, R, R?
= alkyl, Ph; NRIR? = morpholina) were prepd. by heating a
carboxylic acid with a disubstituted caitbamoyl chloride at
110-180° without a solvent. Thus, 3,5-(0:N)zéd*l:(:0-_-l{ was
heated with Bu:NCOCI at 140-G0° to give 74% 3.5-(0:N):=
CcHiCONBua.

96777w N,N-Disubstituted benzamides. Grega, Erz;cbcg;
Grihovszki, Pal; Marosvolgyi, Sandor; Pinter, Zoltan; Szilagyi,
Gyula; Szita, Istvan; Tarr, Csaba; Tasi, Laszlo (Eszekmagyarorszag
Vegyimuvek) S. African 74 00,572 (Cl. (_:0‘.’c). 24 Oct 1974,
Appl. 74 0572, 29 Jan 1974; 24 pp. Benzoic acids reacted with
smine-phosgene mixts., or carbamoyl chlorides, to give eleven
benzamides {I; R and R} (same or different) ere CHMez, Ph, Bu,
Et, CH:CHMe;, CHMeEt, and NRR! = 4-morpholinyl; R? = H,
Cl: R = H, Ci, NOz, OMe: R¢ = H, Cl, OMe; R = H, NOa.

R
r* \ -2> conmi'
R r? 1

OMe|. Similarly prepd. were six RCONR'R® [{I; R = pentadccyl,
CH.Cl, CHPhz; 10 and R? (same or diffcrent) are Bu, CHMez,
Ph, Me]. I and II are useful in the treatment of arterivsclerosis
and as tranquilizers, analeptics, and herbicides.

112819w N, N-Dijethylnicotinamide. Moulin, Francois
(Lonza 1td.) Swiss 473,123 (CI. C 07d), 15 Jul 1969, Appl. 22
Feb 1966; 2pp. Through a mixt. of 30 g. nicotinic acid (I) and
36 g. AcNEt; (II) was passed 120 ml. /hr. N and the flask heated
so that, at a vapor temp. of 130-50°, 5 ml. of mixt. AcOH-1L
distd./br. In 9 hrs., 43.5 sl distillate was collected and 40
ml. IT added to the mixt.  After cooling 6.9 g. T crystd. and the
residue distd. 1o give 1 and 89.7% title compd., b 155-7°,

Gerhens Sipma

1003n7e N .N-Diethylamide of nicotinic aad. Dormvton.
tova, > Voo Ustaveietukov, B I Farberov, AT (Y aroslawv
Tortroaogiead fnstizore) USSR 214085 L1 O vld,, 07
May 196K, Apph. On Dec 1966, From Tzobrel., ’rom. Ubrazisy,
Torarnve Znoks 1968, 45(17), 26, Tide compd. is prepd. from
nicotinie acid and B NH o the vipor phase i the presence uf a
sihici el cutalyst. NNCL
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ANALYSIS OF THE ABSTRACTS OF PATENTS

There are two main groups of patents both starting from 2-methyl-

5-nitroimidazole. In Cl.1., C1.2. and C1.8. this compound reacts

with ethylenoxide and in C1.3. - Cl1.6. it reacts with chloroethanol.
In C1.5. a yield of 71.8% is given.

Other processes C1.7. - C1.9. at a first analysis do not reveal signifi-
cant advantages compared to “he standard processes.
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ABSTRACTS OF PATENTS




Cl.1.

Cl
METRONIDAZOLE
Preparation

147480d 1-Hydroxyalkyl-5-nitroimidazoles. Frank, Anton;
Karn, Helmut; Spaenig, Hermann (BASF A -G.) Ger. Offen.
2,359,625 (CL CO7D), 05 Jun 1975, Appl P 23 59 6250, 30
Nov 1973; 11 pp. 1-Hydroxyalkyl-5—nitroimidazoles (I, R = R2

f2 N0,

g SN
W/w .

R |

=H, Rt = Me, H,Et, CHMe; R=Ri s Me, R2=H;R=Rt =
H, Rt = Me; R = Rz = Me, Rt = H) were obtained in
53.6-78.4% yields by treatment of a S5-nitroimidazole with
ethylene or propylene oxide in a mixt. of (HCO)}O and AcyO and
25-30°. I are polymn. catalysts and condensation catalysts.

97648p 1-(2-Hydroxyethyl)-2-methyl-S-nitroimidazole.
Muhlbrod, Jan (Starogardzkie Zaklady Farmaceutyczne “‘Pol-
fa**}  Brit. 1,301,225 (Cl. C 07d), 29 Dec 1972, Pol. Appl. 138,-
251,19 Jan 1970; 3 pp. The title compd. (I) was prepd. in 80%
yield frcm 2-methyl-S-nitroimidazole sulfate and ethylene oxide
in mixts. of H;SO, and a satd. aliph. compd. having an O-contg.
functional group or an O heterocycle. Thus, 200 g 2-methyl-5-
nitroimidazole (II) was poured und 158 g H;SO, added dropwise
to 140 ml Me,CO and 23 ml ethylene glyco! below 4C°. A total
of 320 g ethylene oxide and 66 g £1.SO; were alternatively added
in portions over 100 min to the reacticn mixt. at 45-50°. After
pptn. of unreacted 11 by wiln. with 450 ml H:O thz mixt. with
359, NaOH at 35° pptd. 205 g crude product which gave 141 g .

101618c  2-Substituted-1-(hydroxyethyl)-S-nivoimidazoles.
Klosa, Josef; Thomas, Gottfried; Friese, Johannes Ger.
(East) 88,028 (Cl. C 07d), 20 Feb 1972, Appl. WP 12p/145,335,
05 Feb 1970; 3 pp. The imidazole (I) was obtained in 71.8-

0N ’C”}\m

CHy0,0m )

4.5% yield of 18.3-19.2% cor.version by hydroxyethyluting
methylnitroimidazole with ethyl-re chlorohydrin, satd. with
HClg) at 125-7° for 9.5-10.5 hr.

1016092 Antiparasitic  I-substituied  S-nitroimidazoles.
Valles, Paolo (CRC Compagnia di Riche-che Chimiche S. A.)
Swiss 520,090 (Cl. C 07¢), 28 Apr 1072, Appl. 3211/67, 06 Mar
1967; 5 pp. The antiparasitic title compds. (I) were prepd.

3

from alkylene dihalide and IH-imidazoles in the presence of
HCO,H, HOAc, or EtCO3i{. Thus, 6.3 g 2-methyl-S-nitro-
imidazole, 84.6 g Br(Ci{;)1Br, and 21 g HOAc was heated 48 he
at 110-14° togive 1.4 g1 (R = Me, X « Br). Similarly prepd.
were I (R = Me, X = [ and OH). H. J. Nitzschke

o
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C1.5.

110314m 1- (8- Hydroxyethyl) - 2 - alkyl- 5 - nitroimi
‘l\(losa. Josef Ger. Offen. 2,001,432 (Clllf’ C 075',":;”‘][ :lnloﬂl;:
ppl. 03 Jan 1970; 7 pp. The title imi () are prepd. by

L,

buouon
treatment of 2-alkyl-5-nitroimidazoles with HOCH i

pn;etzce of '!,{C! at s raised temp. Thus, 2-mc(hy’l(-:5}-{l:ﬁlr;:nt:!f
;:o.: ln'x,-sg;:-:a ‘)' ;n:i?h?igfsﬂﬂ es?dtd' with dry HCl stirred 10.5
2 h 1 residue 2-methyl-4(5)-nitroimid-
az(:lle_. The filtrate made alk. with NaOH to pl¥ 10(--){; ;h: '}T,"Oi-

:n xso-Pt?H-w_ashed Ppt. dried yielded 71.8% I (R = Me), m
58.5-60.5°. Similarly was obtained I (R = Et), m. 87-9°.

C. R. Addinall

22129s Chemotberapeutic nitroimidazoles. Toth, Joszef;
Fekete, Gyorgy; Gorog, Sandor; Gorgenyi, Katalin; Szporay,
Laszlo; Boor, Anaa; Holly, Sandor (Richter, Gedeon, Vegyes-
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 alkyl were prepd. Thus, 20.5 g. 2-methylimidazole is re-
fluxed 3 hrs. in 60 ml. CICH;CH;OH giving 40 g. light yellow oil,

S W
CHCH,OR .
be_s.s 140-240* which yielded 12.44 g. 1-(2-hydroxyethyl)-2-
methylimidazole, m. 63-5° (AcOEt); hydrochloride m. 125-7°;
picrate m. 154-6°; nitrate (11I)-HCI, m. 108-15°, nitrate picrate
m. 160-2°. III was stirred at 20-30° while 78 ml. HNO; was
added dropwise. P3O, (16.6 g.) was added and after 10-15 hrs.
at 20-75° worked up to give 41:59 I-II (R = H) r. 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 Il (R = Ac), m.

70-3°. The new compds. are of therapeutical value as chemo~
therapeutics against trichomonas infections. Friedrich Epstein

87814k 1-(2-Hydroxyethyl)-2-methyl-S-nitroimidazole. K R
K A Tovarna Zdsavil  Brit, 1,138,805 (Cl. C 07d), 01 Jan 1969,
Yugoslavia Appl. 20 Jun }966; 2 pp. A mixt. of 11.7 g. 1-(2-
bromoethyl)-2-methyl-5-nitroimidazole, 39 ml. HCONH;, 1.8
ml.. water, and 0.3 ml. 98-100%, HCO;H is heated 3 hrs. at 110~
15°,27-8 ml. HCONH; distd. at 0.7-0.8 mm., and the residue
worked up to give 69% 1-(2-hydroxyethyl)-2-methyl-5-nitroirmi-
dazole, m. 160-2°. BDP

77973x lﬁ-(Hydroxyet.byl)-z-methyl-S:qiu'ounlduole. Al-
dea, Vasilichia: Banuiescu, Virginia; Ciliany, Stefan B.; Pel-
foni, Viorica (Romania, Institute for Chemical-Pharmaceutical
Research) Rom. 51,308 (Cl. C 07d), 16 Sep 1068, Appl. 11 Oct
1967; 2 pp. The title product (I) had pharmacol. activity.
Thus, 13 HCO;H, 1.4 crude 2-methyl-5-nitroimidazole and 2.8
Lg. ethylene oxide was treated at 25-30° for 90 mio., kept 75
min. at this temp. and worked up to give 75-6% I, 163-9°.

Mascel M. Gregorian
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Cl.11.

250182 Imidazole derivatives. Toth, Jozef; Fekete, Gyorgy;
Baor, Mrs. Lajos; Szporny, Laszlo; Gregenyi, Mrs. Akos;
Gorog, Sandar; Holly, Sandor (Richter, Gedeon, Vegyeszeu
Gyar R. T.) Hung. 154,716 (CI. C 0id), 30 Apr 1968,
Appl. 26 Nov 1966; 33 pp. Ethylolation of 2-methylimidazole
(I} with CICH,CH.0H, (CH,):?), or (CH.0),CO affords 1-(2-
hydroxyethyl)-2-methylimidazole (II), which is then esterified,
the niteate (I11) and acetate esters are nitrated, and the 4- and
S-nitro derivs. are sepd., followed by hydrolysis of the ester
group. The ratio of 4- andd 5-nitro derivs. varied depending on
the reaction conditions. Thus, a mixt. of 20.5 . I and 60 ml.
CICH,CH,OH was refluxed 2 hrs., coned. in vacuo and frac-
tionnted, the fraction by 140-230° tuken up in ELtOH, the HCI
content neutralized with KOH, und the soln. filtered and coned.
in vacuo, to yweld II, m. 63-5° (EtOAc); hydrochloride m.
125-7°; picrate m. 154-6°. I (25.2 ;) was added with stirring
to 100 ml. 969 HNQ; at 0° and the mixt. stirred at raom temp.
2 hirs., poured onto ice and extd. with CHCl, at pII 10 (NaQH)
to yield 929 II1, a pale yellow oil; hydrochloride m. 10S-15°;
picrate m. 160-2°. II (12.6 g.) was dissolved in 42.7 inl. Ac:0
at 0%, the soln. kept at 110-20° 3 hrs_, and coned. in vacuo, the
oily residuc added in portions to 12.6 ml. cuned. HNOQO,; and
15.7 g 1’2C. at 0-20°, and kept 5 hrs, 4.2 ml. coned. HINO; added
at room temp.,and the whole kept at room teinp. 15 hrs., dild. with
100 m). 11,0 at 0°, and ncutralized with 115 ml. 4095, ICOI1 soln.
with cuoling to pIl 10 to deposit 7.8 g. 1-(2-acetoxycthyl)-2-
methyl<d-nitroimidazole, m. 142-4°  (I1,0). The meother
liquor was extd. with CH:Cl: and wurked up to yield I-(2-ace-
toxyethyl)-2-methyl-5-nitroimidazole, m. 70-3° (iso-1'r:0).
‘The ncetyl group was removed by heating in ¥ JHCL at 90°
several ?n's, to give 1-(2-hydroxycthyl)-2-methyl-{-nitro-
imidazole (IV), m. 128-3G° 1-(2-hydroxyctbyl)-2-methyl-5-
nitroimidazole (V), m. 155-60°. A mixt. of 200 g. I, 263 g.
(C1:0),0C0, 20 g. K:CO; , and 500 ml. HCONMe: was stirred
at 140-3°3 hrs., filtered at 60°, and concd. in vacuo, the residue
added in portions with stirring to 1060 nl. coned. HNQ; at
0-16°, the mixt. stirred at room temp. ) he., 356 . P20, adided
at ()-10°, the whole stirred at room temp. 18 hrs., added to 1600
g. ice, extd. with CI1.Cl;, and innde alk. with 2550 il 50%
NuOH (pH 10), the alk. soln. vas extd. with CII.Cl,, and the
orgz. phase worked up to yield 2146 g. 1-(2-hydroxyethyl)-2-
methyl-$-nitroimidazole and l-(’Z-h{drox_\'clhyl):'.’-nmlhyl-5-
nitroimidazole nitrate esters (VI and VII, resp.) in a ratio of
40:60. A soln. of a mixt. of 42:58 VI and VI[ in 95 ml. 5N
H;50, was kept at 100° 2 hrs., dild. with 100 mi. 1.0, and
neutralized to pI 5 with 70 ml. 409, NaOIl soln. to deposit
193 g. V. The mother liquor was extd. with EtOAe at pti 9
and worked up to yield IV, I*. Mohacsi

19156b 1 - (8- Hydroxyethyl) - 2 - methyl - S - nitroimidazole.
Kraft, M. Ya.; Kochergin, . M.; Tsyganova, A. M.; Shlik-
hunova, V. 8.; Ordzhonikidze, S. (All-Union Scientific-Research
Chemical-Pharmaceutical  Institute) U.S.S.R. 201,416 (CI.
C 07d), 08 Sep 1967, Appl. 14 Jun 1966. ¥rom Jzobret., Prom.
Obraztsy, Tovarnye Znoks 1967, 44(18), 33. The title compd. is
prepd. by treating 2-methyl-4(5)-nitroimidaznle with E;0 in
the presence of org. acids. The process is eonducted in a mixt.
of H,1’0, and AcOIf. MGCIL

21910v  1-(2 - Hydroxyethyl) - 2 - metliyl - S - nitroimidazole.
C.R.C. Crunpagnia di Ricere: Chimica S.A.  Neth, Appl. 6,608,-
13 (Cl. C 07d), Dec. 22, 1065, Swis Appl. June 21, 1965, 6
pp. A sispension of 205 MeCHENCHECHNO, 0 500 ml, dry
dievarie b beated with sticring ot 597 winttd complete soln. and,
after conling to 102, 20w, THON CHCHONG is added. The
mixt. s heated 20 hirs, at 907, dioxane is removed in vacuo, the
residue isacidific L with (COL), and kept 10 hirs. a0 — 107 togive
4w AcOCH.CHNCIHINONCIHOMIN . CHMe (1), m 124
327 (ACOED). Toasaln, of 45, Lin 200 ml, diocine at ~ 107 is
sediledd slowly 10 g, 10,00, Keepio the tewp. <H% 0 Auer 10 hirs,
at 5v the g, s nentrabized with 1000 NaOF, bept 10 hirs, at
G007, and coned, b vaews, Fite residie iy sospended in 400 ml,
O, the pHoadjosted to 9-10, and the product extd, with

—N
(»;.'-[.}m.\t» )
Cen,on
FrOy e toanve 109 g, l-l'.’.-hy:lru\yc-(luyl)-2‘rm,-(hyl-.’r-ni(r_uimirl:n-
soe 30, e 1A0 0" (R1ONe), T e antimierabial wetivity,
G. Boshizen
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ANALYSIS OF THE ABSTRACTS OF PATENTS

There are only two new synthesis patents. C(C2.1. mainly deals with
the approach to the isoxazolamine, whereas C(2.2. describes an
interesting alternative to protect the amine group of p-aminosulfonyl-

chloride.

s ¢ o
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h6.87.

A6.88.

A6.89.

?7305:1 Antiinfla:nmialorvy  indomethacia preparaticns
E‘x‘efrnal. use, (l:Jm , Koshiro, Shomura, Tomosw (2.0
Coafectionary Co., Lt Ges. 1,617,653 (Cl. A 614}, 1% Jun
1670, Appl. 08 Sep 1070 £ pr. Indomethacio (I) is Civeoives

[ ¢

A D e T
oSy }\y.
- .

o,

in a dicarboxylic acii ester which penetrates the skin e sl
from which I is reac:iy alsoried by the organism. Iis Cise
ia ma.loqu:. succinic, klutaric, adipic, pimelic, subesi,, 2z
or sebacic diesters i use:sl 2s a soln. of tmns!ot;-:_-fl ic

suspension or creai: with the usual pharmaceutic: Lg 5.
The equiv. of the normul oral Cose of 25-50 mg/day is  bsorie:
by trhe orzanism wi.er 1-2 g of the prepn. contg. S5-_0%p 1 :
used externally. - A, Nazzeis

85: 1770452 N-(p-Chlcrobenzoyl)-N-(p-methoxyphenyl}=
hydrazine hydrochloride. Fisnerova, Ludmils; Nemxmecek,
Oldrich Czech. 162,229 (CL C09C109/10), 15 Feb 197¢, ApplL
72/6,622, 29 Sep 1972; 2 pp. p-MeOCH.NHNH: was rescied
with p-CICsH.COCl in chilled CH:Clz in the presence of Et2's o
give 6% N-(p—chlorobenzoyl)-N- methoxyphenyl kycrezine,
an intermediate for the prepn. of indomethacin. L. J. Urbenek

31333¢ 1-(4-Chloro-1,4-cyclohexadien-1-ylcasboz:lj-2 -
mehyl-S-methoxy-3-indoleacetic acid. Levine, Seyrnout Tavid;
Diassi, Patrick A.; Vogt, Berthold R.; Weisenborn, Frank L.
(Squibb, E. R., and Sons, Inc.) Ger. Offen. 2,151,758 «cl.c
07dc, A 61k), 27 Apr 1972, US Appl. 82,512, 20 Oct 397C; 60 =p.

o Yo
- §

The title compd. (I), useful as antiinflammatory, actipyretic,
and analgesic agent and as jntermediate in the prepn. of 1-
(p-chlorobenzoyl)&methoxy-‘.’-methyl-&indoleacetic acid (),
was prepd. Thus, seaction of 2.4 g 1II (R = CI) with 2 ¢
MeCH: NNHCH . OMe-p in dioxane contg. pyridine 5 Er at 6°
gave 1.25 g III (R = N(CHOMe-p)N:CHMe] OV). Treat-
ment of 1.25 g IV with HCl(g) in MeOH/EtOAc 20 mia on 22
ice bath gave 1.01 g IIL {R = N(CH.OMe-p)XH..HC] (V).
*leating 1.75 g V and 0.76 g Jevulinic acid in H0Ac 3 hrat 80°
gave1.8g1. Redn.of I with H over Pd-Cor with S gave 1I.

101708k 1-(p-Chlorobenzoyi)-2,3-bis(carboxymethyl) -5 - me~
thoxryindole and esters. Chemerda, John M,; Sletzinger,
Meyer (Merck and Co., Inc.) U.S. 3,454,594 (Cl. 260-326.13;
C 07d), 08 Jul 1969, Appl. 26 Jul1967; 3pp. The di-Me ester
(I, R = RV = Me) (Ia) [useful intermediatein the prepn. of 1-(p-
chlorobenzoyl)-2-methylindole-3-acetic acid, of the title compd.
(I, R = RY = H) (Ib}] was prepd. Thus, to 0.01 mole 1-(p-
chlorobenzoyl)-5-methoxyindole in 100 ml. tetrahydrofuran
(THF) was added 0.021 mole Me diazoacetate in 25 ml. TH¥
over 15 min., and the mixt. irradiated at 20-5° to give Ia. Simi-

S w =
N CHOOR @

éOCJLCI'r
larly prepd. was I (R = H, R} = L{e) (I1). A rixt. of 0.01 mole
1I, 8.5 . anhyd. Lil, and 200 m.. 7,6-lutidice was refluxed 8 hrs.
under N to give Ib, also prepd. from Ia by this procedure. 11
was prepd. in 2 3-stage rraction from ci-Me 3-ox04-br uoadi-
pate. F. J. Sprules
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-UALYSIS OF THE AESTR3CTS OF PATENTS

fatents of the cospou:< mebendazole are <till valid !

siternatives are described in patents A7.1. to A7.5.

£7.3. amd A7.4. seem particularly interesting because
of calcium cyanamide.

isar’ rrom the stzrcad process (A7.6.) other irteresting <y
1

g~ ong
< &y
ot tr
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A7.1.

-

Y4

-4
.
2N
.

A7.3.

A7
MESENCAZOLE
Preparaticn

99: 3526{m N-Acylaminoazcles. Martin, Dieter; Graubauz,
Heinz; Schumann, Hiltraud (4lademie der Wissenschaften cer

"DDR) Ger. (Esst) DD 155,358 (CL C¢7D235/32), 12 Jan 1833,

Appl. 220,703, 25 Apr 1963, 11pp. 2-Ar:inoazoles were transacyleted

(S vy

by hesting in an inert solvent with an N-acylazole to give N-acyl-2—=
amino{or imino)azoles, which underwent rearrsngement to give
2-{acylamino)azoles. Thus, benzimidazole I (R = Rt = H) (I1) was
heated 15 min in THF with 1-(ethoxycarbonyl)imidazols to give 87%
I (R = C:):Et, Rt = H). II was heated in PhMe with 1-(isopropoxy=
carbonyl imidazols to give 70% X (R = H, Rt = CO-=CHMex).

25660k Methyl 5(6)-benzoyibenzimidazol-2-ylcazbamale,
Barker, Alan Charles; Foster, Richard Gregory (Imperial
Chemical Industries Ltd.) Brit. 1,359,277 (Cl. C 032¢), 18 Apr
1974, Appl. 44,203/71, 22 Sep 1971; 5 pp. The title cozpd.

ax_@“"mu—unco,u- '

(1) was prepd. by decompn. of 1:-2,1 ,3-benzothiadiazine denivs.
with acid or PhyP.  E.g., decompn. of Me 7-benzoyl-1H-2,1,4-
benzothiazin-3-ylcarbamate (II) in M:OH with 2,V HCI gave
5262 X, 1I was prepd. in 2 stages from 4-benzoyl-2-nit-oaniline.

3936t Preparation of alkyl 7/%).acylbenzimi
bamat.es. Harsanyi, Kalmatx:;y xoth), gen: g}x:‘:;c:lyi\nct;;.
(G}oncu, Csab:t'; Takacs, Kalman; Ajzert, liona K. (Chinoir:
C)'Iogyszer es \regyesz:_h Termekek Gyara Rt.) Brit, 1,348,460
'(111; € 07d), 20 Mar 1974, Hung. Appl. 14,618, 06 Oct 1971; 5 pp.
ttle compds. were prepd. by reaction of (alkoxycasbonyl)-
;}{'anammcs with acyl-o-phenylenediamines. Thus, NCNHCO;-
¢ veacted with 4-benzoyl-o-phenylenediariine at 90-5° for 43
tsng\ with pH kept at 3.5-4.0 by addn. of HCI to give 81.5% Me
(6)-benzoyl-2-benzimidazolylcarba.nate. NCNMCO:Me had

%lgofﬁg.d by reaction of Ca cyanamide (in tech. Ca,N:) with

e e e 3 4




A7.5.

A7.6.

rumvi, Kalman; Tetlh, Geza;

TE82In  S(6)-Acylbe::zimidazelyl alkyl carbaraates. flar-
may, Antal; Goncezi, Tialo;

Y. (Chincin Gyogyvi -1
= .Y Flung. Teljes S8CO i C
t7cd), 28 Feb 1973, -~z Ci-1I72, €3 Oct 1971; 12 ;.. I

Tuwacs, Kalman; Afzc

treating I with NCXN1:CO:R in zq. medium at 30-10 .
i 3.0-4.5. Thus, CuNCN was treated with CiC{ -
2q. EtOH at 30-40°, unc the muxt. heated 45 min at 90-7° wils
II (R = Ph)at pH 3.5—% (KCI) to give S3% I (R = Me, ! =
£h). T. Mchacst

5341c DMethyl {5(6)-benzoyl-2-benzimidazolyl]carbarmate.
Barker, Alan Charles; Foster, Richard G. (Imperial Cremical
Industries Ltd.) Ger. Offen. 2,246,605 (Cl. C07d), 29 Mar 2573,
Brit. Appl. 44,203/71,22 Sep 157 ; 16 pp. Thetitlecampd. (1),

. H R
. NHOO, e
s LY oo Y1
I Mé Me 17

useful as anthelmintic, was prepd. from the benzothiacia=ines IT
(PhCO connected in position 6or 7; n = Qor); R = 3i, Ac, or
Bz). Thus, II (PhCO connected in pesition 7, n = 0, P. = H),
prepd. from 4,2-PhCCO(0:N)CH,NH; 2nd SCNCO,Me vio 4,2-
PhCO(O;N)C I, NHCSENHCO;Me, was refluxed in 2N HC! z2=d
MeOH for 17 hr to give 52%, 1.

100047s Anthelmintic alkyl N-[5(6)-scyl-2-benzimidazolyl]
carbamates. Van Gelder, Josephus L. H.; Raeymackers, .gu-
fons H. M.; Roevens, Leopold F. C. (Jarssen Pharmaceutica
N.V.) Ger. Offen. 2,029,637 (Cl. C074d), 18 Feb 1971, US Appl.
20 Jun 1969; 28 pp. The ticle compds. (1), active against e.g.

-G,

Syphacis muris, Trizkostrongylus, were prepd. according to U.S.
3,010,068 from 3,4-(H.N)CI,COR (11} and H3N(MeS)C:-
NCO:R!. X were prepd. from PhI* and RCOC! in_the presence
of AICI; via p-FCH,COR, mitration and ammonolysis to give 4,5~
HiN(O:N)CH,COR, which were hydrogenated over Pd/C.
Among 14 compds. prepd. were I (R and R! given): Ph, Me (i);
Et, Me; cyclopropyl, Me; p-MeOCH,, Me; 2-thiensl, Me;
Ph, Et. Il had LD, >80 mg/kg in sheep and >40 mg/kg in
mice, rats, chicks, and chickens on oral ndm:mstraho;lc.npc
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ANALYSIS £ THE ABSTRACTS Gr PATERTS

Amonc 1.z zatents cited A8.Zc. seems to be an i teresting alternativ:
to the sizndard process. In this process ethv erinc-methyl-pyridir-
js used <. that the ethyizticn step of the stcnderd process can &oe
omitied. ~iso patents AB8.8., £2.10. and A8.17. are similer to th=

standard process. ( in A3.8. there is an obvigus misprint in tr=

first reaction step. )

The process given in A8.18 seems to be of particular interest beczuss
it makes use of relatively :hceap starting materials ( =zletoacetic
ester »nd orthoformic acid ).

In A8.21. different alkylation procedures for 1,4-dihydro-7-methyl-
4-0x0-1,8-naphthyridi ~-3-carboxylicester and subsequent hvdrslysis
to nalidixid acid are described.
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A

i,

A8.2.

A8.3.

Freraratinn

101: 130672« 1-Tikyl-d-oxo-1,4-dibydro-7-ms:Lyl-1,5-napht=
hyridins cevivatives. Garemszegi, Ferenc; Leboczky, Gudor;
Somfsi, Eve: Lzn, Karoly; Hernadi, Gyuls. Mrs. (Chinoia
Gyogyszer e» Veryerzeli Termeikek Gyara Rt) Euug. Telies SU
30,014 (C.. CiT5471/03), 25 Feb 1984, Appl. £0/2.5:8, 26 Nov
1950; 14 pz. The title compds. I (R = Ciz eyl or elacyy) were

° .

mm

N n
. Mo Er - I

prepd. Thus, 75 ke I (R =H) was ethylated with 90 kg EtsPQ: in the
presence of 23 kg K-CO;s in 30 kg ligroine for-1 k ai 140-160°; o
azeotrope was distd. simultaneously and the mixt. was haated at 216°

to.gfvo 76 kg I (R = Et). The latter was sapond. tc give nalici=z
eci

92: 76479h 1-Substituted-1,4-dihydro—4-oxo-3-pyridine=
carboxylio acid derivatives. Agui, Hideo; Ssji, Ikutazc;
Nakashita, Mitsuo (Sumitomo Chemical Co., Ltd) ] Jpn. h‘o»:_‘u
Tokkvo Koho 79,112,877 (Cl. CO7D215/48), u4 Sep 1073,
Appl. 78/18,794, 20 Feb 1978; 5 pp. Fifty-one title derivs. I
fRz = alkyl, OH- or halo—substituted alkyl, aikenyl; Rl. ?:‘ =
halo, NOa, alkyl, elkeny), aryl, RSEsN (R3, R¢ = H, alkv:; T
roay form a ring); Z, Z¢, %72 = CH, N] were prepd. by eg.,

" o
2 cozrR
|
n
277 ~n” 3. ReR?, RUey
n L 1. Ren, RYeRT

alkylation of IT (R7 = H, alkyl) in the presence of guaternary
ammonium salts o~ KF followed by hydrolysis. Thus, 1165 g II
(R3R¢ = 6,7-OCH:0, R? = H, Z = Zt = 72 = CH) was stiTed in
Ha0 30 »in at 20-5°, 0.59 5 BuN* Br added, 27 g Et2S04
ecded, 55 g 20% aq. KOH sdded over 30 min, the mixt. heated 1
h at £0-5°, 68 g 20% H3SOs added, and the mixt. heated 2 h &t
90-5° to give 12.8 g I (R? = Et, R3R¢ = 6,7-OCH:0,Z = 2V = 22
= CH). K. Sermpuku

92: $1916w 4-Pyridinone-3-carboxylic acids apd/or their
derivatives. GrokLe, Klaus; Zeiler, Hans Joachim; Metzger,
Karl (Bayer A.-G.) Ger. Offen. 2,808,070 (Cl. C07D471/04),
30 Aug 1979, Appl. 24 Feb 1978; 39 pp. The title compds. 1

. °

x? 3
x F COn

by .

N
* R 1
(1-3 of X-X3 = N, the rest optionsily substituted CH; R =
tert-alkyl, cycloalkyl, optionally substituted NH2, heterocyclyl;
Rt = H, alkyl, aryl, aralkyl; R2 = OH, ester or amide group) were
prepd. for use as bactericides and feed additives (no data).
Thus, 2-chloro6-methylnicotinoyl chloride reacted with MeN<=
HCMe:CHCO:H in dioxane in the prosence of 1,8~diazabicyclo=
(5.4.0Jundec-T-ene to give 54% I (X = N, X1 = CMe, X2 = X3 =
CH, R = R1 = Me, R? = OMe).




A8.5.

A8.6.

AB.7.

e 1ot d-dihyde>—d-ox 15 ise~T

Lile e Utaka, Hiroshi; 1? i o,

ilinetw, Lid) Jdapan. Kok: (CL.

, 13 Mar 1976, Appl. T4/i03183, =0 1974; 3

atharidines T (R = alkyl, Ki = H, elkyt, atkoxy,
o

- R? ’
Z
vag I. RZ=u
\N/\= .

I, Ki=Cien

' ACH-0) were treated with COCh: or itz derivs.
* 1. give title cerboxylic acics 3. Trus, 1.2 I[R

! #h 1.2 =1 CICO:EL
M togpive 04 g

7 1%5:0)2) in THF was stirzed
€.5 rr end hydrolyzed with v NaQ
JI. Among T more JI prend. were (B, Rt given):
7-Me; Tt, 7-Et; Et, T-nitrefunyivinyl
I Matsumrto

corres - -

Et, 7-.7: e,

85: 54540 1-Alkyl-1,4-dihydro-4-oxo-1,8-nzphthyridives.
Ttagarr:a. Taisuya; Nagei, Kunio; lLizuks, Yesthiro (Kanebo,
Ltd) Japan. Kokai 76 32,593 (CL COTDﬁlJ;G%). 19 Mer
1976, Appl. 74/104,526, 10 Sep 1974; 3 pp. Tetshydrona=

o .

1
n?
.1 2,3-sat8.

b = 11, 2,3-vasets.

phthyridines I (R = alayl; Rt = alky., hydroxyalkyl, ca-boxy.
subsiituted carboxy; R? = H, alkyl, alkoxy, alaylthio, alkylscifinzi,
& 'no, nitro, aliylamino, hydraziso, carboxyacylamino, nitrofiuryisizyl,
prirolidino, piperazino) were dehyd-ugenated to give 1 4-dihy=
dro—4-oxonaphthbyridines ¥I. Thus, 2 g I (R = Et, Rt = CO:H,
R? = 7-Me) was refluxed with 6 g 2,3-dichloro-5,6-dicyeno-1,4—
benzoquinone in C¢Hs 1.5 hr to give 1.71 g corresponding TL
Also prepd. were JI (Rt = CO:H, R?2 = 7-Me, R = Mle, Bu).
Chloranit was also the dehvdrogenating agent. I Maisumoto

85: 94339x 1-Alkyl-1,4-dibydro-4-oxo-1,8-naphthyridize-=
3-carboxylic acids. Aikawa, Norio; 7'eyama, Tatsuys; Otzka,
Hiroshi (Kanebo, Ltd) Japan. Kokai 76 32,552 (Cl.
CO7D471/04), 19 Mar 1976, Appl. 74/104,525, 10 Sep 1974; 3
pp. Naphthyridine ketals I (R = aliyl; Rt = H, alkyl, alkoxy,

n’o‘ OR? o
e COphe
ul n
- "

alkylthio, alkylsulfinyl, amino, nitro, elkylamino, hydrazino,

arboxyacylamino, pyrrolidino, piperazino; R?, R3 = alkyl, RIR3
= alkylene) were carboxylated with COCI: or its derivs. and the

. ketals hydrolyzed to give title carboxylic acids XI. Thus,1g I(R

= Et, Rt = 7-Me, R2R? = CH:CH3) in CHCl; was treated with 1
g COCl; at 0°, kep: st room temp. 3 hr, and hydrolyzed with
p-toluenesulfonic acid in Me:CO to give 0.4 ¢ II (R = Et, Rt =
7-Me). Also prepd. was II (R = We, Rl = 7-Me). The

carboxylation was also effected with CiCO2Et in DMP.

L Matsumoto

85: 5609v 1-Ethyl-7-methyl-4-oxo-14-dihydro-1,8-na=
phthyridine-3~carboxylic acid. Chinoin Gyogzyszer- es
Vegyeszeti Termekek Gyara Rt. Neth. Appl. 74 16,927 (CL
C07D, A61K), 01 Jul 1975, Hung. Appl. CL-1430, 29 Dec
1973; 7 pp. The title compd. I (R = OH) was prepd. in 9755

[ 1]
Me N "‘
a8
T
o 1

yield by the alk. hydrolysis of 1 (R = CHaN*ZI-, where N+Z =

pyridiniuns, a-picolinium, quinolinium, or isoquinolinium).




I
o
(Vo)

A8.10.

A8.11.

€5 121798 3-Acrtn -l i-Clta g ro—i-ox0-1S5-paphthyrilives,
Le.er, George Y.; lutl

lwth P. (Sterling P
U.S. 3925388 (L v, CCTD), 09 Dec 1973, Avpl
233,541, 20 Feb 15 2 pp. Division of US. 3,20 017
2-Amino—-6-methylpyr &ine was treated with FtQCH:C!:CGC=
E-CO-Et and the a—(z‘i‘:» 5y1-2-pyridylaminomethylens)aceiomcxinte
cyvclized to give 3-ace:yi-14-dithydro-7T-methyl-d-oxc=1,G-ne=
phthyridine which wus ethylzted followed by treatmes: with
NaOH and Br to give 1-ett:vi-i 4-Gihydro-T-methyl-4-ci I 5=
r.zphthyridine—3—carboxyite zcld.  The nephthyridines were
brctericidal (no data).

§4: 504314 18-Nzphtoyricine derivatives. Chinoin Gronvszer-
es Vegyeszeti Termencl: Gvurs Ft. Neth. Appl. 74 15,025 (CL
C07D, A61K), 01 Jul 1975, Hung. Appl. CL-1430, 09 T-c

1973 © pp. The bartericicsl (no data) acid I (R = CG=F) was

[]

COR
b
Me N

€t 1

prepd. by treating I (R = CHMez, CH:R!, Rt = Me, Et, Pr, Ph,

CHa:Ph, cyclohexyl, cyclohexylmethyl) with pyridine, picolire,

isoquinoline, quinoline, or NMes end 1odine to give the quaternary

Lodides I (R = quaternary ammoniomethyl) and hydrolycing with
ase.

179028d 3-Acetyl-1- alEyl-l,4-dihydro-4-oxo-l,8—naph'._h)'=
ridines and intermeliates. Lesher, George Y.; Brunizge,
Ruth P. (Sterling Drug, Inc) U.S. 3535017 (CL 260-T257;
CO7D), 15 Jul 1975, Appl. 333,541, 20 Feb 1973; 9 pp. Division
of US. 3,875,172. 2-Amino-6-methylpyridine was treated with

o

\
R
m "’
e \N N
R

EtOCH:C(CO-Et)COMe and the a—(6-methyl-2-pyridylamirome=
thylene)acetcacetate, cyclized to the naphthyridine 1 (R=H,R
= Me), which was ethylated und the I (R = Et, Rt = Dle)
brominated in NaOH to give I (R = Et, Rt = OH).

151562w  I-Alkyl-3-substituted-§-oxo~1,8-naphthyridine
derivatives. Morita, Yoshiharu; Wagatsuma, Kazuo (Mitsubishi
Chemical Industries Co., Ltd.) Japap. Kokai 75 24292 (Cl.
16E612), 15 Mar 1975, Appl. 73 74,658, 02 Jul 1973; 6 pp.

0 o
© x x
r b R |
SHSN SnoNw?
LU n

1-Alkyl-3-substituted-4-oxo~1,8-naphthyridines I (R = H,
alkyl, slkoxy; Rt = alkyl; X = alkoxycarbonyl, carboxylic acid
alkali metcl salts) were prepd. by reaction of 3-substituted-4-h=
ydroxy-1.8-naphthyridine alkali metal salts II (M = alkali
metals) with alkyl trifluoromethanesulfonates 1ollowed by
h{drolysis of the resulting complexes. Thus, 2 g 3~ethoxycarbon=
yi-4-hydroxy-T-methyl-1,8-naphthyridine (I111) was added to a
mixt. of PhMe, EtOH), and 0.37 g K and the whole refluxed 2 hr
to give 2.45 g JI1 K salt. Reflux of a mixt of III K salt and 3.5
g Et trifluoromethanesulfonate in Et20 2 hr and hydrolysis with
5% aq. NaOH 2 hr with reflux gave 87.2% 1-ethyl-3 -carboxy~4-<
oxo-7-methyl-18-naphthyridine (nalidixic acid) (IV). Also,
3-ethoxycarhonyl-1-ethyl-4-oxo-T-methyl-1,8-naphthyridine
was prepd, 1V was entibacterial. . K. Sempuku




A8.13.

A8.14.

A8.15.

t-uvo-ta-naphthyrlo o s U
coidviaminomethy lenedmilaioes
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Hobert B {S2e: . Do Tec) US. 3836800 0 000 T05N:
C07d)., 24 Do Appl. 335,533, 26 Fevr 1.5, 8 pp.
(<]
I\\\. L ll\ )
- — Ve pe N "
. o
1 | 4

The isopropyli:ic:v! meihylenemaliuate § (n = 0! was oxidized
and the resultin: I {7 = 1} was cyclized by heat anc i.y irogzenated
to give the thvricine 11 (R = Rt = M) vhich was
hydroxymethy.: znd the resulting 1 (R = H, iv: = HOCH
alkylated with ¥tI and oaidized with KMrOs to give 1L (R =L
Rt = CO:H). Correction of CA &2: 13CLEiL.

97252h  [-Alkyl-1 d-¢ihydro-7-substituted-4-oxo-I.8-=
naphthyridine-2-carboxylic acids via the 3-aminomethyl
analogs. Lesher, George Y. Gruett, Monte D. (Steriing Trug,
Inc.) U.S. 3,882132 (CL 260-295.5B; C07d), 06 May 1975,
Appl. 339,090, 08 Mar 1973; 11 pp. The naphthyridines I {R =

Et-NCHe, H, CO:H; Rt = H, Et; R? = H, Mc) were prepd. Thus
1 (H =Rt = H, P’ = Me) was treated with Et2NH and HCHC
and the resulting 1 (R = E12NCH2) ethylated to give 1 iR =
C:-NCHg, RV = Et, Rz = Me), which was oxidized with RMNaD:
to pive I (R = COH).

97250f 1-Alkyl-1,4-dihydro-7-substituted-{-oxo-1.9-=
naphthyridine-3-carhoxylic acids via the 3-carboxaldehyvde
analogs. Lesher, George Y.; Gruett, Monte D. (Steriing Drug,
Inc) US. 3573554 (CL 260-295.53; C07d), 25 Mar 1975
Appl. 338,613, 06 Mar 1973; 10 pp. 1.8-Naphthyridine-3-carboxyiiz

o
P q 1 RCCOM R's €1
i ) 1, R-R K
\J .
Me T IR n-n,r: * CHO
R IV, R~ Et, R «CHO

acid (I), useful as a bactericide (no data) was prepd. by
formylating naphthyridine 11, ethylating the formy! deriv. IIf,
and oxidizing IV. Thus, 3.8 g 111, obtained by formylation of 11,
was heated with 3.8 g Etl in DMF contg. K2COs for 90 min to
give IV, which was oxidivzd (KMnOq) to zive 1.

79218x  1-Alkyl-14-dihydro-7-substituted-4-oxo-1,8-=
naphthyridine-3-carboxylic acids via the 3-hydroxymethyl
analogs. Lesher, George Y.; Gruett, Monte D. (Sterling Drug,
Inc) U.S. 3.809,46% (Cl. 260-295.58; C07d), 04 Mar 1975,
Appl. 335,734, 26 Feb 1973; 10 pp. 1.8 Naphthyridine-3-carboxylic

[ .
! [¢]
> LHCH.
e N o w./ N .‘}<;.,_
]
1 [} 1]

acid (1, R = Er, 00 = COMY, useful as a bectericide {no data),
was prepd. from eyclic isopropylidenyl malonate IT via cyclization,
hvdroxymethylation, ethylation, and oxidn, Thus, 1 il = R =
1) Ghained by eyclization of 11 was hydrorymethylated with
HCHO 0 pioe T (R = M, D0 = CHLOD)L which was ethalated
(il 1o 1wl - B e = CHuOil. Cridn. ob the datter with
KMy gave T IR = Er, R = COH).
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A8.18.

A8.19.

5T ¢ 2-llalnviaminomethyl-Ta-d i dre—do 0o -t Sena=
phti fres. bezlner, George Wi Ciuetl, Mo i {Srerling
D=y, Uy 0578650 (Cl 260-253N- GO L - Apr 1975,
Agppi ¢ *, (> Mar 1973; 1l pp. A~ vriith.lation of
1,4-u ro—4—cxo-1.8-naphthyridines f. 3

and cx.un. peve 1,4-Cithydro—4-0x0~1,8-na;2 10y
acids. waeful as Lzetericides (no data). Thus, 1,4~
thy!-i~cxo-1,%-rapbihyridine was reffuzed with EN in aq.
CH.Q o give t~e 3-{diethylaminomei:r.* deriv. which » as

Neten w.ih Etl and then oxidized ="in WhinQ4 in aq.
to yie'd -ethyl-1 4-dihydro~T-meis ' —i-v 20—, 3-naph=
—3-carexylic acid.

PLOS
s

27:3a 1-Alkyl-1.4-dihydro-7-subsiituted-i-oxo-1,8-na=
phthvridine—3—carboxylic acids vis ii.v 3-zcetyl analogs.
Lesi: Geursc Y. Brundage, R. Pauliz.e (Sterlinz Drug, Inc)
US. .875,172 (Ci 260-295.58; CO7d:, O Apr 1975, Appl.
3335543, 26 reb 1973; 10 pp. Al acterizl (no cata)

7 R :
R X Mo N~ NHCHZ=CCOEt
Y YO
R‘ CCVy
o 1 ’ J 4

naphthyridinecarboxylate I (R = Et, Rt = CO;H, R? = MMe) (IT)
was prepd. frora acetoacetate I1I. Thus, heatirg a mixt. of Il
end mineral ¢if for 30 sec at 300°‘fave I(R=H R'= Ac,Rt=
Me) (IV). To 8 suspension of 1V and DMF was added i o
give I (R = 5t, Rt = Ac, R? = Me) (V). The eddn. of V to a
cooled soln. of NaOH-H:0-Br gave II. The condensation of
6-methvl-2-pyridinamine with EtOCH:CAcCO2Et gave III.

43292¢ 1,4-Dihydro~1,8-naphthyridin—4—ones. Meszazos,
Zoltan; Hermecz, Istvan; Vasvari, Lelle; Horvath, Agnes;
Rittli, Peter; Mendi, Atilla (Chinoin Gyogyszer es Vegveszeti
Termekek Gyara Rt) Ger. Offen. 2,432,730 (Cl. C Clcj, 05
2b 1975, Hung. Appl. CI-1397, 17 Jul 1973; 16 pp.

cor'

Four naphthyridinones I (R = H, Et; Rt = Me, CF3, OH), useful
as bactericides (no data), were prepd. from 2-amino-6-methylpytidine
(11). Thus, 11, MeCOCH2CO:Et, and HC(OEt); were heated in
the presence of AICh to give 62% Et 2-[[((6-methyl-2-pyridyl)=
emino]methylene]acetoscetate, which was heated in paraffin oil
tolgive 795% I (R = H, Rs = Me) (I11). III was ethylated with
Etl and K:COs in DMF to give 25.7% I (R = Et, Rt = Me),
which on trestment with Br in aq. NaOH end dioxane at 5-10°
gave 65% I (R = Et, Rt = OH).

170864v i 4-Dihvdro-4-oxo~i 8-naphthyridine-3-carboxal=
dchydes. Lesher, Seorge Y.; Gruett, Monte D. (Sterling Drug,
Inc) U.S. 3,857,851 (Cl 260-295N; C 07d), 31 Dec. 1974,
Appl. 338,613, 06 Mar 1973; 10 pp. The title casboxaldehyde 1

0
: ]
: Me
Me NAN Me N NHCH 2<u.
o, R 0,
1 o n

(R = H, Rt = CHO, n = 0) was prepd., ethylated to I (R = Ex),
and oxx‘dl'zed tol (R = Et, R* = COsH, n = 0). Thus, Il (n = 0)
was cxidized to IT (n = 1) with m-CIC¢H(«CO:0H, the procuct
cychzed to I (R = Rt = H n = 1) (II1) at 275° in di-Et
pnthalate and 1if hydrogenated to give [ (R = Rt = H, n = n)
(1V). Formylation of IV (DMF, POCI:) gave I (R = H, Rt =
CHQ, n = 0). This was ethylated to 7 (R = Et, R == CHO, n =
("'_; “f’tlh 1"(!] m;;i the ;(n;m’,\:ct nxidized with KMaDytapive T (R =
C BV CoeM s ()
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A8.21.

A8.22.

A8.23.

3o o ~-Gxo-1,4-cihydro-- .
£10 Foxia derivatives. Budesi
L U ¢t 132,546 (CL. C 07d) AH
Sowazao i pp. The title compds. ©

C:
. .
R A T
rr\_w/ o™
Rr X r./

b: 1
Ale, X = N) were prep.} in 6425 ¢

“ur ef the corresponding I-ecst drocuincitne or 3-
ihyridine with NaOCl c- N20Er in ag. NaOH-dioxane.
~t:vzciernial (no data). L.J. Urtbanek

secarbenylic  acuds
«; Recbinek, Frant-
“4, Appl 7365772, 01
CTH:0,X = CH: Rt

X

nd €C% yields, resp.,

49%43%  1-Ethyl-1,4-dihydro-4-cxo-T-methyl-1,8-2a;atbyri-
Cine-3-carboxylic acid (nalidixic acié,. Veza, Lucia M.; BaZea,
Vercanica; Radulescu, Nora; Ambrus, Ivan P. (Institutul de
Cercetari Chimico-Farmaceutice) lom. 56,228 (Cl. C 074}, C3
Nov 1973, Appl. 63,979, 20 Jul 1€70; 2 pp. Nalidixic acid was

_ prepd. by ethylation of Et 1,4 dihydro-7-methyl-4-ox0-1,8-n2 %=

thyridine-3-carboxylate with Et,S0,, MeCiH,SO:Et, Pa5C:Er
(1:1.5-3 molar). The product was hydrolyzed withou: sepa. of
the ‘ntermediate. The ethylation was conducted either without
a soivent or in the presence of hydrocarbons inert tc-the alkylzt
ingagents, preferably xylene. Reaction timewas0.5-5krs.

ia Broclsid

133409p 1-Ethyl-1,4-dihydro-7-methyl-1,8-paphthyridize-3-
carboxylic acid. Domori, Renzo; Yoshimura, Ryuichs {Dai-
ichi Seiyaku Co., Ltd.) Japan. Kokai 73 80,597 (Cl. 16 E5!2),

29 Oct 1973, Appl. 72 12,411, 03 Feb 1972; 3pp. 1-Substitutesl

[
1 z Com
LI
R NN
[ R' n

1,8-naphthyridinium salts I, (R} and R? = lower alkyl; R? =

H or Jower alkyl; X = halogen; R = NHjor substituted amino)
were hydrolyzed to give the naphthyridines II. 1I are bacteri-
cides. Thus, 2.31 g Et 4-R%7-methyl-1,8-naphthyridine-3-
carhoxylate (III) (R* = NH,) and Etl was refuxed in EtOH

for 12hrtogive 2 gI(R = NH;, R® = M, R' = Et, X = I),
which (3.87 g) was heated 1 hrat 100° in 5% NaOH togive 51.27,
II (R? = Et, R? = Me) (IV). III (R* = piperidino) and Me:SO,
was similarly treated to give IV. Hiroshi Kataoka

34862 1-Ethyl-1,4-dihydro-7-methyl4-0x0-1,8-naphthyridise-
3-carboxylic acid and ester. Nakagome, Takenari; Agui,
Hideo; Mitani, Toru; Nakashita, Mitsuo (Sumitomo Chem-
ical Co., Ltd.) Ger. Offen. 2,106,375 (Cl. C 07d), 18 Oc
1973, Japan. Appl. 70 7895, 28 Jan 1970; 25 pp. Division of
Cer. Offen. 2,103,805 (CA 75: 08458b). The l-substituted

[ X

CO,R
|

Me e N 1, X = DES

£y [ ", X
oxonaphthytidine (T, R = Et or H), useful as antibacterial or
central nervous system-stimulating drug, was prepd. from the
ethoxy deriv, IT with Et group mizration either by heating with-
out solvent at 155-60° in an oil bath, or in the presence of Etl
on a water bath, or in the presence of EtDr in a closed tube at
120°, optionally followed by sapon. II was prepd. by treating

IIf with EtONa,

y 0,€1
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A8.26.

A8.27.

38302 I-Ethyl-7omet:
2.carboxylic acid. Ko . slcszaros, Zoltan; 1Y
Faues; Kadas, Istvan [C.rmoin Gyogyszer es Vegyeszes
mekek Gyara Rt.) Ger. Ofen. 2,110,065 (Cl. C 07¢d), 27

iro-1,8-naphthyridin. 5

- - AN ]
1671, Hung. Appl. 1i Lizr 1670; 10 pp. Title compc. {ih
Ex
g
~ o.M
HJ
o I

useful as a bactericide for gramn-neg. bacteria, was prep.l. from
Et  4-chloro-T-metiyi-!, 6-naphihyridine-3-carboxylate  (II).
Trus, I was refluxed 1.0 with {£:0),1°0 and 7-8 hr with: aliai.
ag. NaOH to give S0%¢ I.

3820g 1-Alkyl-1,8-naphthyridize-3-carboxylic acid  deriva-
tives. Wada, Yasuo; \Watanabe, Nanao (Koei Chemica! Co.,
Ltd.) Ger. Offen. 2,168,046 (Cl. C 07d), 07 Oct 1971, Japan.
Appl. 20 Feb 1970; 14 pp. Title compds. (1), useful against

[+
/[/ ! m
(o RN ":CICOEN,
R I R

gram-neg. bacteria, were prepd. by cyclization of amiromethyl
enemalonates (II) pread. by condensing corresponding 'S-alkyl-
2-(alkylamino)pyridines with EtOCH :C(COsEL): (111) in poly-

- phosphioric acid {IV). Thus, 2 mixt. contg. 102 g II.(R = R =
. Me) prepd. by heating 85 6-methyl-2-(methylamino)pyridine

(V) and 151 g Iil at 100-10° and 88 g IV was heated 10 min at
200-30°. After cooling the mixt. was made alk. with 207
NaOH, extd. with Et;0, and HOAc was added to give 42 g.l
(R = R' = Me). V was recovered from the cther phase. Simi-
larly prepd. were 8 other I, e.g. (R and Rt given): Et, Ne; Pr,
Me: Bu, Me; peatyl, Me; Et, Et. :

87933f 1-Ethy'-7-methyl-1,4-dihydro-1,8- paphthyridin - 4-
one-3-carboxylic” acid. Kovaes, Gabor; Meszaros, Zoltan;
Bodnar, Janos; Kadas, Istvan (Chinoin Gyogyszer cs_\ egyeszeti
Termekek Gyara Rt.) Hung. Teljes 1161 (Cl. C 07d), 24 Oct
1970, Apgl. 11 Mar 1970; Spp. The titlecompd. (I) was prepd.
by alkylation of Et 4-chloro-7-mcthyl-1,8-naphthyridine-3-car-
boxylate (II) with Et;PO, and subsequent alk. hydrolysis, Thus,
a sola. of 2.5 g II in 10 ml Et;PO, was refluxed 1 hr, 25 ml 10%
NaOH sola. added at 100°, the mixt. refluxed unul_homozeneou.s
(6-7 hr), and acidified with HCl to pH 2 to ppt 805¢ I, m. 225-8
(DMF-MeOH). - T. Mohacsi

64379w 1-Ethyl - 7 - methyl - 1,8-naphthyridin - 4 - one-3-car-
boxylic acid. Chinoin Gyogyszer es Vegyeszeti Termekek Gyara
Rt. (by Zoltan Mesraros, Gabor Kovacs, Peter Szentmiklosi,
and Iren Czibula). Huag. 153,292 (Cl. C 07d), Nov. 22, 196,
Appl. June 23, 1965; 3 pp. Et 4-hydroxy-7T-mcthyl-1,8-
naphthyridine-3-carhoxylate (m. 272-3°, 116 g.) was heated
with stirring in 273 g. Et;PO, to 210° in about 1 br., the mixt.
was kept at 210-15° for 3040 min., allowed to cool with stirriog
to 50-60° and 300 g. N«OH in 2000 ml. H;0 added. The soln.
was heated with stirring and refluxed for 2 hrs., acidified with
dil. HCI to pH 34 at room temp., the ppt. collected, washed,
suspended in 1000 mi. H,0, and treated with 209 NaOH
(pH 9), decolorized, and acidified again, to yield 100 g. title
product, m. 225-6° (AcOH or HCONMae,). T. Molacsi
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111464k 6—(N:\lidinmido)penidnnnic acid. Uglesic, Ama;
Seiwerth, Rativoj (Pliva Pharmazeutische uad Che:msc_he
Fabrik)  Ger. Offen. 1,940,511 (Cl. C 07d), 26 Mar 1970,
Yugoslavia Appl. 08 Aug 1963; 6 pp. Nalidixic acid (I) (0.01
mole) dispersed in a 1:3 MeyCO-dioxane mixt. and 2.0 mt Et;N
was treated 15 min with 0.01 mole iso~-BuQ;ZClia 10 ml dioxane

in an ice bath, 0.01 mole G-aminopenicillanic acid and 2mi EN
o : .- .

B }

® CONH I e o
A Y CoH
Y

52 20 ml H:0 added, and the mixt. stirred 1 hr and acidified with
12{ HCl to pH 3.5 to give 597% antimicrobial title ‘com}?;:lx.P (él).

66551u  Bactericidal 1-ethyl-7-[8-(S-nitro-2-furyl)vinyl]-1 A-di-
hyd:o-&-oxo-l,B—napht.hyridine-:!-cnboxylic acid. Kovacs, Ga-
bor; Meszaros, Zoltan; Szentmiklosi, Peter; Bodnar, Janos;
Simonidssz, Vilmos (Chinoin Gyogyszer es Vegyeszeti Termekek
Gyara Rt.) Ger, Offen. 1,033,463 (Cl. C 074, A 61k), 30
Jut 1970, Hung. Appl. 15 Jul 1953; 17 pp. The bactencidal

title compd. (I, R = Et) was prepd. by reaction of 5-introfurfural |

(11) and III end subsequent ethylation. Thus, refluxing Il and
il in HOAc, Ac:0, and NaOAc for 4 hr gave 72% 1 (R = H),

_ ° o
. COH
Ewl : -
0, CHC J b} Mo N

which was treated with (EtO)PO to give 87.5% I (R_= Et)
(IV). IV was active against bacteria. KSPG

—
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ANALYSIS GF THE ABSTRACTS OF PATENTS

15 Synthetic patents were analysed,11 of which proceed from the nitrile
( A9.1., 29.4. - A9.13.).

Hydration is frequently carried out in presence 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°C and 5-"J bar pressure.

The use of an ion exchanger is claimed in two patents: A9.4. describes
hydrationwith DOWEX 1X4 in OH form, A9.6. describes the use of strongly

basic ion exchanger, e.g. WOFATii SBW in OH form.

In A9.3. nicotinamide is synthesized from 3-pyridylmethanol and ammonia,
in A9.2. from pyridine-3-aldehyde, ammonia and oxygen.

The procass nicotinic acid and ammonia is not described.

In A9.19. a catalyst is given, which allows transformation of a nitril
to the amide with 100% selectivity in the case of acrylamide.

e et e —————— .




NnT/IRA/85/01
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A9.1.

A9.2.

A9.3.

A9.4.

A9.5.

A9

NICOTINAMIDE
Preparation

100: 120889b Nizotinic acid derivatives. Simonovitch, Chaim
(ABIC Ltd) TIsrseli IL 56965 (Cl. CO7D213/64), 31 Dec 1982,
Appl. 28 Mar 1979; 13 pp. The title compds. I R = cyano, CONH;,

CO:R:; Rt = alkyl; L2 = halo; R3 = Ck R » CO:R2, R3R3 = OH, R
= NHj] were prepd. Thus, chlorination of Il by POClx at 5°
followed by overnight refluxing gave the dichloro deriv. I (R =
CO;Me, R = R3 = Cl) which was converted into the witrile followed
by hydrolysis to give the amide.

94: 65475u Carboxylic acid amides. Asahi Chemical Industey
Co., L'd. Jpn. Kokai Tokkyo Koho 80 69,518 (Cl. C07B29/00).
26 May 1980, Apcrl. 78/141,216, 17 Nov 1978: 3 pp.

boxylic acid amides were prepd. reaction of aldehydes
with Ni; or MesaNH in the presence of O-contz. jnus and Pdor
Pt catalysts. Thus, a mixt. of pyridine-3-carboxaldehyde 2, 25%
eq. NHj 50, and 5% Pd/C 2 g was kept 2 h at 40° with
introduction of 10 L/h O to give 57% nicotinic ac’d amide.
PhCONHj3, nicotinic acid dimethylamide, and DMF were similady
prepd. K. Sempuku

93: 1139830 Carboxylic acid amides. ‘Tamura, Watahiko;
Fukuoks, Yohei; Nishikido, Joji; Yamamatsu, Setsuc; Suzuki,
Yoshio (Asahi Chemicsl Industry Co., Lid) Jpn. Kokai
Tokkyo Koho 80 22,611 (CL C07C102/00), 18 Feb 1980,
Appl. 78/94,135, 03 Aug 1978; 3 pp. The amides were prepd.
by treating primary alcs. with O and NH; (o primary and
sccondary amines) in the presence of Pd or Pt catalyxts, Thus,
treating 8aq. MesNH in MeOH with 5% Pd-C and air 2 h at 40°
gave 78% DMF with 92% conversion of Me:NH. ;Slmllnrly

repd. were nicotinamide [from 3-(hydroxymethyllpyridine and
gl 3] and AcONMes (from MesNH and EtOH). :

90; 186814¢ Nicotinamide. Suverkropp, Geertrudes; Hofinan,
Johannes H. A. (Stamicarhon B. V.) Neth. Appl. 77 05,612
(Cl. CO7D212/80), 19 Dec 1978, Appl. 77/6,612, 16 Jun 1977
8 pp. l}licoll;in;médel(l) was prepd. with 9;‘7: ulﬂgivi(y ut‘(62'7-
conversion by hydrolyzing a .J-CKmopyri ine on Dowex 1X4 in
the OH- form and exig. l‘wit PhMe,

89: 179552u Hydrolysis of nitriles. Feldman ian; i

David *. (National Distillers and Chemi::n'lJélc;:;.') S"l‘:'lg
;,zolﬂg.ll‘ﬁ (Cl. 260-295.5A; CO7D213/57), 20 Jun 1978, Appl:
Sa.014, . 05 Nov 1974; 7 pp. he catalytic hydrolysis of
"_colmolmlnlc or RCN (R = substituted or unsubstituted C; »
-:xyd. [ kenxl, cycloalkyl, aryl, or alkaryl) to the corresponding
:’!"lkul was improved by using reaction product of RhCl and &
S"(.) yl trithiophosphats on a solid support such as C, Al:O;
h' 3, mol. sieve, or & ligand_functionalized polymer, Thus,
}fzg‘(‘;il RhCls, trlhuﬁ'l trithiophosphite, pyridine, H:0 snd
e CN at 120° an 223 psig initial N pressure for 18 h gave

:CHCONHs. Bentamide was similarly prepd.

—
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A9.9.

A9.10.

§5: 192568r Preparation of nicotinic =cid amide from
l-cyanopyridine. Ziehorak, Kazimierz; Ratajczak, Wledzimierz;
T-eszczanowicz, Edv-azd; ‘Teichert, Andrzej; Musicrowicz, Jerzy;
Stefanisk, Lech (Instytet Chemit Przemyrlowej) Pol. 75,808
(CL. C07D31/44), 31 Dec 1975, Appl. 149,254, 06 Jul 1971; 4
pp. Nicotinamide (I} was ohuineX by incomplete hydrolysis of
3-cyanopyridine (II) by using strongly basic enion exchangers n3
catalysts. Thus, a mixt. cortg. 1 24, H:0Q 33.2, and McOH 42.8
g was oassed at 50° through a column filled with Wofatit SBW
in the OH- form; 79% 1 was crystd. from the eluate.

85: 62938a_Nicotinic acid amide from 3J-cyanopyridine.
Treszczanawicz, Edward; Teickert, Andrzej; Ratajezak, Wiodzimierz;
Mus,erowicz, Jerzy; Zieborak, Kazimierz; Misiewicz, Leonard;
Stefaniak, Lech; Bellen, Natalia (Instytut Chemii Przemyslowej)
Pol. 77,202 (Cl CO7D), 31 .Jul 1975, Appl. 162,442, 09 May
1973; 3 pp. An aq. 45-60% soln. of 3-cyanopyridine was treated
at 90-105° with nQH (the rate of NaQOIl addn. was increased
continously), the mixt. was heated at 205° for 30 min, and the
hydrolysis product was purified and crystd. to give nicotinamide
(I) suitable for fodder. Then the product was dissolved in H20,
the soln. was passed through an anionite, and crystd. to give I
suitable for pharmaceutical purposes. K. Butkiewicz

85: 21131s ‘Nicotinic acid amide and isonicotinic acid
amide. [shioka, Ryoji: Kametaka, Norio; Marumo, Kuniomi
(Showa Denko K. K.} Ger. Offen. 2539435 (Cl. Co7D), 08
Apr 1976, Japan. Appl T4 103,789, 11 Sep 1974; 19 pp.
Nicotinamide was manufd. with selectivity of 97.9% and
3-cyanopyridine (I) conversion of 98.6% by hydrating 1 over Fe
oxide-Ni oxide catalyst, prepd. by treating 291 ¢ Nl(NO_:)_z.GHzO
and 81 g Fe(NO1)2.9H:0 with 219 {NH4)2C0O5 and calcining the
ppt. Isonicotinamide was similarly obtained with a selectivity of
97.2%.

84: 135478s Nicotinamide from 3-cyanopyridine. _Okano,
Takeshi; Tamaru, Akio; Umeno, Koichi (Mitsubishi Chemical
Industries Co., Ltd) Japac. Kokai 75111,077 (Cl. CO7D,
Bo1J), 01 Sep 1975, Appl. 74 18,451, 16 Feb 1974; 6 pp.
Nicotinamide (1) was prep-. by catalytic hydration of 3-cyanopyridine
{11) with a Cu catalyst, prepd. by decompn. of Cu hydride. Cu
hydride was decomed. in the presence of an acid amide or a
compd. contg. Cr, V, Si. Fe, Ry, Ti or Zr. 'Thus, 398 g Na
hypophosphite and 28 g HiSO4 in H20 was treated st 50° with
627 g CuSO«5H:0 and 5 g Ce(N03)»9H20 in H:O, and 25% aq.
AcOH added at 50° to give 8 Cu caulryst. The catalyst (1 g) wos
heated with 0.5 g 11 in Ha0 st 95° for 0.5 hr to give 99.9% I.
Similarly, Cu catalysts were prepd. from Cu hydride in the
presence of NasSiOs, NHVO;, Ti(§04)2, acrylamide or RzNHa.

i §. Matsurmoto

192601c  Acid amides and catalyst for use in preparing
themn. Watanabe, Yoshihiro; Yamahara, ‘Fakeshi; Inokuma,
Shun; Tokumary, Tooru (Sumitomo Chemical Ca, LWd.) Ger.
Offen. 2,429,269 (ClL COIC, RoLh, 20 Mar 1975, Japan.
Appl. 73 69,550, 19 Jun 1978 26 pp. A catalyst for hydrolyzing
nitrifes to smides was pre;.l. by polvmy, 4 vinylpyeidine with
divinylbenzene ur styrene ond treating the polymer with o Cu
salL, such a3 Cu(0CH)1 4150, Acryloniteile was 78.8% hydrolyzed
by the catalyst in 5 hr at 100® wiih 09.1% srlectivity for
ucrylmnld.e. /\::N”i, HNCO(CIHENCONIT, NCCH)CONHa,
BzNHz, CeH(CONH2)r0, 0-NCCHCONHz, HOCMesCONHa,
HIN(CHz)sCONHa, HCONHy, HiNCOCONH;3, and nicotinamide
were similarly prepd.




A9.12.

A9.13.

AS.14.

28110y Pyridinecarboxamides {rom cyanopyridines.
Watabiki, Yukio; Sugimoto, Nobutaka; Miyoshi, Masamitsu;
Uchara, Yoshihiro; Sakai, Koji (Yuki Gosei Kogyo Co., Ltd.)
Japan. Kokai 74,127,976 (CI. 16 E431), 07 Dec 1974, Appl. 73
43,624, 19 Apr 1973; 3 op. Cyanopyrilines were hydrated to
pyridinecarboxamides with a Cr oxide catalyst contg. Ni, Cu, Zn,
Co, Fe, Sn, and (or) Ce oxides. Thus, 250 ¢ (NH):CriOr was
mixed wiih 110 g basic Cu carbonats and heated at 250° for 2 hr.
The catalyst (0.5 g) was heated with 50 g 3—cyanopyridine in 200
ml Hz0 st 96° for 8 hr to give 99.87%% nicotinamide +nd 613%
nicotinic acid. 2~ And 4-cyanopyridines were similarly hydrated
to pyridinecarboxamides in high yields. I. Matsumoto

140694q Anmides. Asano, Shiro; Yoshimura, Kiyotaka;
Hashimoto, Masao (Mitsui Toatsu Chemicals, Inc.) Ger. Offen.
2,427,204 (CL C 07cd), 19 Dec 1974, Japan. Appl. 73 62,510,
05 Jun 1973; 18 pp. Five amides were prepd. in high conversion
from RCN (R = CHzCH, CHzCMe, ’h, Et, or 3-pyridy!) by
treatment witk H;O in the presence of long active Cu catalysts
contg. Na, Ca, Zn, or Fe nitrates as promoters. Thus, aq.
CHzCHCN was freed from O and then heated with Raney Cu
and 20 ppia NaNO; at 120* to give CHxCHCONH? and <0.5%
by-products et 68% conversion rate. <

1478169 Nicotinamide. Suyiliara, Akira; Kakei, Minoru;
Mitsuno, Shinya (IFujisawa Pharmaceutical Co., Ltd.) Japan.
73 03,625 (C1. C 07d), 01 I*ch 1973, Appl. 70 127,208, 29 Dcc
1970; 2 pp. Nicotinanude was prepd. in 35.5-62.7%, yield Ly
treating .'l'-pyridiuccarb«miuilc with 11;0 at 5-29 ki/em® and
150-200° in the absence of a catalyst. S. Morita

81206a Nicotinamide. Wendler, Norman L.; Taub, David,
Kuo, Chan Hwa (Merck and Co., Inc.) U.S. 3,i50,706 (Cl.
2060-295.5; C 07d), 17 Jun 1969, Appl. 03 Jun 1266; 4 pp.
The title compd. was prepd. from 1-acyl-3-cyano-4-oxohexa-
hydropyridine by (1) a Ritter reaction to give a ferf-butyl amide,
(2) redn. toa 4-OH compd., (3) acylation, (4) aromatization with
loss of the 1- and 4-substituents, and (5) hydrolysis. Thus, to a
soln. of 13.2 g. 1-acetyl-3-cyano-4-oxohexahydropyridine in 350
ml. AcOH was added 37 ml. concd. H;SO; at 20°; iso-CH, was
bubbled in to give N-feri-butyl-1-acetyl-4-oxohexahydronicotin-
amide (1), m. 96-8°. (2.2 &.) in 40 m). H,0 was reduced with
0.5 g. NallH, in 20 ml. 11,0 contg. 2 drops 2.5N NaOli to give
frans - N - tert - Lutyl - 1-acetyl4 - hydroxyhexahydronicotinamide
(I1), . 167-8°. 11 (1 g.) mixed with 2.5 ml. Ac;0 and 5 ml.
CH,N gave /lrans-N-leri-butyl-1-acetyl-4-acetoxyhexahydro-
nicatinamide (III), m. 165-6°. A mixt. of 0.8 g. }I, 0.8 g.
30%, PA/C, and 50 wl. Deculin was relluxed to give N-lert-
butylnicotinamide, m. 85-6°, which, on hydrolysis, cave nico-
tinamide.  Also prepd. were 1-acctyl-3-cyano-4 wn.ine-1,2,5 G-
tetrahydropyridine, m. 177-8°, cis-N-teri-butyl-1-acetyl-4-acet-
oxyhexahydronicatinamide, m. 184-7°, and 1-acctyllicxahydro-
nicotinamide, m. 141-2°, Curl Osuch
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A9.15.

§1191d 1-Acetylhydronicotinamides. Wendler, Norman L.;
Taudb, David; Kuo, Chan Hwa (Me:ck and Co., Inc.) U.s.
3,441,568 Cl. 260-204.9; C 07d), 29 Apr 1969, Appl. 03 Jun
1966; 5 p>. Nicotinamide (I) is prepd. [rom 3-cyano4-amino-
1,2.5.6-tet:ahydropyridine (II). Thus, 150 ml. Ac:O is added
to 32.0 g. .1 in 300 ml. C,H;N at 30° to give l-acetyl-4-amino-C-
cyano-1,2,5,6-tetrahydropyridine (III), m. 177-8°. III (1.0
g£.). 10 ml. GiHyN, and 5 ml. Ac;O is heated 16 hrs. at 100° under
N to give l-acetyl4-acelamido—a-cyano-l.2,5,6-teuzhydropyri-
dine, m. 163-5°. ~ The 4-propionamido analog was prepd. from

NH,
CONH, o

X
e e
N

111 aud (EtCOX0. III (5.1 g.) is added portionwise to 30 ml.
coned. H:SO, at 10~-15° over 30 min. After 2 hrs. the tixt. is
added dropwise to 250 ml. H,0 at 0-5° and worked up to give
1-acetyl-4-oxohexahydronicotinamide  (IV), m. 155-7°. 4-
Awino-3-cyano-1,2,5,6-tetrahydropyridine is similarly converted
into 4-oxohexahydronicotinamide. 1V (2.0 g.) in 35 ml. MeOH
is hydrogenated in 20 ml. MeOH over 500 mg. PtO: to give cis-
1-acetyl-4-hydroxyhexahydronicotinamide (V), m. 135-40 and
150-5°. Visucetylated to give cis-4-acetoxy-1-acetylhexahydro-
nicotinamide (VI), m. 154-8°. IV (1 g.) in- 10 nl. H.G is re-
duced with 330 ing. NaBH, in 7 ml. H,O contg. 1 drop 2 NaOH
to give frans-l-acetyl-4-hydroxyhexahydronicotinamide (VII),
m. 190-2°. VII is acetylated to give the di-Ac deriv. (VIII),
. 204-5°. VI (160 mg.) and 100 mg. 30% Pd/C is heated
under 1 atm. N 2 hrs. at 235-40°, during which cryst. I (m.
124-6*) sublimes from the mixt. VIII (250 mg.) and 200 mg.
309% Pd/C is refluxed in 7 inl. Decalin 18 k - to give 1. VIII
(456 mg.) in 8 ml. lert-BuOH under N is treated with 2.00 ml.
1.09N fert-BuOK in fert-BuOH. After 18 hrs. at 25° the soln.
is worked up to give 1-acetyl-1,2,5,6-tetrahydronicotinamide
(IX), mi. 153-5°, which with Pd/C gives I. VI (GUO rog.) and
450 mg. 30% Pd/C at 200° 2 hrs. under N give 1-acetyl-1,4,5,6-
tetrahiydronicotinamide, m. 201-3°. VIl (500 mg.) and 400
mg. 309, Pd/C is kept 2 hrs. at 200° under Nina sublimation
app. The pot residue is extd. with Me&;CO to give 1-acetyl-1,2-
dihydronicotinamide, m. 175-80°, dehydrogenated to I. v
(1.00 g.) in 30 ml. 109, NH; in EtOH is kept in a sealed vesscl
6 hirs. at 80° to give cis-4-hydroxyhexahydronicotinamide.  All
of the ahove reactions can also be performed starting {rom other
fower acylates of 11, Diana B. Rosen

=iz
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NICOTINAMIDE
Miscellaneous

1330S6w Carbonyl and sulfonyl chlorides. Keil, Guenther
(Farbwerke Hoechst A.-G.) Ger. Offen. 2,240,883 (C.. C
07ed), 28 Feb 1974, Appl. P 22 40 883.9, 19 Aug 1972; 15 pp.
Ten carbonyl and sulfonyl chlorides, e.g. BzCl, 4 MecCiH,-
S0,Cl, cycloliexanecarbonyl chloride, adipoyl chiarice, or nico-
tinoyl chloride, were manufd. by reaction of the N-methyl-
pyrrolidinone (I) or AcNMe;adduct of thz appropriate acids with
COCl; in MeCN. Some of the chlorides werc converted in situ
into amides or esters. Thus, 60 parts COCl; was passed into
Gl parts BzOH, 49.5 parts I, and 200 parts by vol. McCN witlhin
~30 min at —15 to —10° and the temp. raised within 2 hr t+
~20° to give §5%, BzCl.

49785q Nicotinic acid. Suvorov, B. \'.; et al. (Institutc of
Chemical Sciences, Academy ¢! Sciences, Kazakh S.S.R. and
Karaganda Metallurgical Plant) U.S.S.R. 235,764 (Cl. C 07d),
24 Jau 1969, Appl. 04 Nov 1966; From Otkrytiya, lsobret.,
Prom. Obraozisy, Tovernye Znaki 1969, 46(6), 27. The title
compd. is prepd. by oxidative ammonolysis of 3-picoline in the
presznce of a V oxide catalyst modified with Sa oxides, or pro-
moted with W oxides followed by hydrolysis of the aicotinamide
and nicotinouitrile. MGCL

16037p Separating an acid from an amide via an an;:~-#x-
change resin mechanism. Finkelstein, Ehud (Merck and Co.,
Inc.) U.S. 3,678,060 (Cl. 26G0/295.5A; C 07d), 18 Jul 1972,
Appl. 60,057, 03 Auyg 1970; 3 pp. The use of CO;” in place of
Of1~ on strong anion exchanye resins seps. acidic substances
from athers equally well and without hydrolysis of compds. such
as niacinamide. D. E. Nettlcton, Jr.

87: 183236v Catalyst for the manufacture of acid smides.
Nakamura, Shinji; Inokuma, Shun; Tanaka, Shin; Hirose,
Kenichi; Deguchi, Takashi (Sumitomo Chemical Co., Ltd.)
Ger. Offen. 2,702,014 (Cl. CO7C103/133), 21 Jul 1977, Japan.
Appl. 76/5,289, 19 Jan 197G; 31 pp. A vanadate is treated with
8 cupric salt, Cu and a cupric salt, Cu and a cuprous selt, or a
cupric salt and e cuorous salt to prep. catalyst for the hydration
of nitriles to nmiaus, e.g., of acrylonitrile (1) (107-13-1] o
acry'amide (11) {79-06-1]. Thus, CuCly 2.25, Na orthovanadate
1.5, and Cu 2.25 mmol. were mixed witli 20 ml, water, mixed
with 1.2 g 1, and heated at 80” for 1 h to give 85% cunversion to
H. The selectivity was 100%,
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AR9.21.

A9.22.

A9.23.

NICOTINAMIDE

Use

101: 116583a Vitamin—containing composition for hair regeno
cration and hair care. Agoston, Laszlo Hung. Teljes RU 31,556
(CL A61K7/06), 28 May 1984, Appl 81/2,985, 15 Oct 1981; 10 pp.
A hair prepn. contains an aq. exl. of wheat germ or bran and the
u 3l vitamirs. Thu, vitamin A [11103-57—4] 2,000,000, vitamin
L {67-87-0) 10,000, and vitamin D3 [50-14-6] 12,000 IU, vitamin
C [50-81-7] 2900, vitamin Bia [68-19-9) 0.25, vitamin Bs
[3059-24-3] 225, testosterone propionate 57-85-2] 28, vitamin B;

59-43-8] 37.5, vitam:n Bs 83-33-5]50, and vitcmin E [1406-38-4)
S0 mg, 125 ng vitamin K [12001-79-5), 750 mg nicotinamide
[(98-92-0) and 5000 mg choline iodide 17773-16--3] in 200 mL
water was added to 1 L wheat bran ext,, to give a hair prepn active
in controlling dandrulf and preventing baldness.

101: 97664j Antidepressants cootaining L-tryptophan and a
monoamine oxidase inhibitor. Coppen, Alec James Brit. UK Pat.
Appl. CB 2,129,299 (CL. A61K45/0G), 16 Mny 1984, Appl.
82/31.975, 09 Nov 1982; 3 pp. Antidepressants contain L-tryptophan

73-22-3] ot lower doses when combined with a monoamine oxidose

9001-66-5" inhibitor, e.g., phenelzine [5 1-71-8] or tranylcypromine
[153-09-9). The ontidepressant action of the compn. is greater than
either compd. alone in their usual dosages. The compns. may also
contain folic acid [59-30-3], oscorbic acid [50-81-7], pyridoxine
(65-23-6), thicmine [59-43-8), ridoflavin [83-88-5), nicotinic acid
[59-67-6] or nicotinamide [98-92-0].

96: 35094t Preparation of pyridine. Organic Chemicals Co.,
Ine, Jpn, Kokai Tokkyo Koho JP 81 86,161 (C1, C07D213/127).
13 Jul 1981, Appl. 79/163.942, 17 Dec 1979; 4 pp. Pyridine
was prepd. from pyridinecarboxamides or ¢ anopyridines. F.g.
treating 61 g nicotinamide with 3.14 g Cu(OAc)2.Hi0 in H30 ot
310° in an autoclave gave 37.4 g pyridine.

21: 627308 Synthesis of a glucose tolerance flclgr, .Silio,
Fernando  (Consejo Superior de Investigaciones Cientificas)
Span. 472,034 (Cl. AGIK), 16 Feb 1979, Appl. 26 Jul 1978; 8
pp. A synthetic glucose tolerance factor was prepd. by
complexing nicotinamide with Co?* and trealmithe resulting 2:1
complex with reduced glutathione. "The product had hypoglycemic
activity of 4 X 10-8 M in vitro.
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A9.24.

A9.25.

A9.26,

90: 29008¢ Polymer of formaldchyde and carbohydrates.
Blaszc2ak, Joseph W. Ger. OfCen. 2,707,069 (Cl. CO07D487/04),
24 Aug 1978, Appl. 18 Feb 1977, 18 pp. Addn. to Ger. Offen.
1,568,121. Liq., resinous or cryst. reaction p-oducts of riboflavin,
nizotinamide, vitamin Bi, ribose and HCOH, and optionally
contg. pyridoxine, citric acid, adenine or metal salts are prepd.
b.: mixing the starting materials, suspending the mixt. in H:O,
ard pelymg. it by heating to <350° and/for exposing it to UV
light optionally in the presence of a peroxide catalyst. These
produced are useful in compns. for prevention and treat-aent of
abnormal cell inctab., including neoplasia. For examp'e, a mixt.
of riboflavin 300, ribose 25, thiamine 75, adenine 10. pyridoxine
10, Co glycinate, K carbonate 25, Mg perchlorate 10, Ca lactate
25, K permanganate 5, ferrous sulfate 25, manganese dioxide 5,
ascorbic acid 50, c'tric acid 25, 95% paraformaldehyde 600 and
nicotinamide 50 g was mixed into 2000 mL warm Hz0 and then
adding an O donor substance. The exothermic reaction bubbled
and developed a temp. of ~80° and gave a pasty orange procuct.
The reaction mixt. was polymd. under UV light for 3 days, held
at ~20° to promote stronger honding, and then heated until it
reached 150°. The cryst. polymn. product was dissolved in hot
H20), treated with B2;0:2 for 1 b, cuoled, heated to 100° fer 1 h,
and then heated to 350° to give a hest-stahle, HzO-sol. cryst.
polymer product. The product formed dark cherry-red ag. sulns.

89: 489155 Pharmuceuticals containing mincrals and vi=
tamins. Liesche Pharmaceutical Corp. Japan. Kokai 78
38,630 (Cl A61K31/315), 08 Apr 1978, US Appl. 724,311, 17
Sep 1976; 5 pp. Mincral and vitamin complex compns. contain,
e.e., MgSO« 14.47, zinc gluconate [4468-02-4] (as base) 23.15,
MnCl; 1.16, pyridoxine [65-23-6] 7.23, nicotinamide [98-92-0]
14,47, vitamin A [£1103-57-4) 0.87, vitamin E [1406-18-4]
9.69. vitamin C [50-31-7] 28.93, and biotin [53-85-5] 0.03%.

90046r Stable, aqueous, multivitamin preparations. Maek-
awa, Hideyuki; Egawa, Shohei (Shionngi and Co., Ltd.) U.S.
3,626,065 (CI. 424/235; A G1k), 07 Dee 1971, Japan. Appl. 25
May 1967; 4 pp. Stable ug. multivitamin prepns. are obtuined
by forinulating 2 ligs., one contg. vitamin A palmitate, niacin-
amide, and ascorbic acid, the other conty, thiamine. The ligs.
contain the usual stabilizing and flavoring agents and are filled
into sep, chasnbers of a partitioned container. The two ligs, are
admived just prior to use, Rebert 1. Doerpe
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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
IIT and not II.
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A10.1.

A10.2.

A10
OXYPHENBUTAZONE
Preparation

97: 38934y 1-Phenyl-2-(4~-hydroxyphenyl)-3,5-dioxo—-4-n-=
butylpyrazolidine. Urogdi, Laszlo; Kisfaludy, Lajos; Gyuran,
Janos; Patthy, Mrs. Andras; Trischler, Ferenc; Illes, Sandor
(Richter, Gedeon, Vegyeszeti Gyar Rt) Hung. Teljes HU
21,369 (CL C0TD231/34), 28 Nov 1981, Appl. 78/R1695, 29
Dec 1978; 13 pp. The title compd. (I) was prepd. from

;.

[4)

YO
e (-] ¢

4-{tosyloxy)aznbenzene (1I) by redn. with Na:S/AcOH, Zn/NaOH,
Zn/NH.OH, or Zn/HC], treatment with BuCH(COCI)z2 or
BuCH(CQ:H)s, and alk. deprotection. Thus, a mixt. of p-HO=
CeHN:NPh and p-MeCsH.SO:H in Me:CO was stirred ot pH
85-9 and dild. with H20 to give 96-9% IL The latter in Me2CO
was added to aq. Na:S and stirred 30 min with AcOH to give
99.5% 4~(tosyloxy)hydrazobenzene (III). A mixt. of BuCH(COCl),,
11, and pyridine in THF stirred 2 h at room temp. gave £5%
product, which was stirred with NaOH in MeOH 3 h at room
temp. to give 85% 1. T. Mohacsi

OXYPHENBUTAZONE
Salts

86: 95992n Antiinflammatory compounds. Laboratorios
Miquel S. A. Span. 423,379 (Cl. A61K), 16 May 1976, 19 Feb
1974; 12 pp. Twenty-two salts of 4-butyl-2-(r-hydroxyphenyl=

”»

)—I—phenyl-.‘!,5-pyrazoh’dincdc’one (I) [129-20-4] were prepd.
by the reaction .of I with the appropriate basic compcf eg.
1-benzyl-3-(3-dimethylaminopropoxy)-1H-indazole, N,N-di=
ethylaminoethanol, and pyrrolidine.  These derivs. showed a
reatcr antiinflaromatory activity and lower gastric toxicity than

ettt 2 e e g,
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ANALYSIS OF THE ABSTRACTS OF PATENTS

The standard process is claimed in patents A10.2., Al0.5., A10.8.,
A10.9., A10.11., A10.14. and All.16..

Reduction 1is carried out chemically or catalytically, in most cases
a one pot reaction is carried out, in Al11.2. and Al1.16. a yield
of 90% is given.

In the following patents p-nitrosophenol is used with the reduction
in one case (A11.14.) carried out electrolytically, 1in other cases
the method of reduction not being indicated: All.1., All.4., All.6.,
A11.14. - A11.16.. In most cases one pot reaction is carried out,
the yield in A11.16. being 88%.

A11.10. and A11.12. start from p-aminophenol.

Tn the patents A11.17. - A11.20. purification methods are described.
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H ABSTRACTS OF PATENTS




Al1.1.

Al1.2.

Al1.3.

AlT.4.

Al11.5.

A11.6.

All
PARACETAMOL
Preparation

101: 130381q N-Acetyl-p-aminophenol. Benzaris, J Raphael
Fr. Demande FR 2,533,559 (Cl. C07C103/38), 30 M:.:ql\;g«i..xp:l.
§2/16,227, 27 Sep 1962; 8 pp. 4-Nitrcsophenol underwent
'cln‘g:ulu;l{eous rgda.OdmdedN-acetyhﬁon to yield 4-AcNHC¢H.OH.

us, was in uced into & mixt. of 4~-ONCH.OH, Pd/C,
MeZHOAc, HOAc, and A0 to give 4-AcNHC(H,OH. /

101: 110547v N-Acetyl-p-aminophenol. Monsanto Co. Jpn.
Kokai Tokkyo Koho JP 59 98,048 {84 98,048] (CL C07C103/35),
06 Jun 1984, US Appl. 439,244, 04 Nov 1982 7 pp- 4-HOCeH.NHAc
(I) was prepd. by simultaneous redn. and acetylation of +~-HOC¢H,NO;
(IN). Thus, s mixt. of 220 g II, 80 g Me;CHOH, 140 g H;0, and 0.1
wt. % (based on I1) 3% Pd/C was sutoclaved at H 585 kPa and 110°
for 8 min, 180 ¢ Ac:0 wis added in 59 min (at the rate of H
consumption), and the mixt v.as kept at H 585 kPa and 110* for
another 53 min to give 90% I.

101: 6315v Hydroxylation of phenol aud aniline derivatives by
hydrogen peroxide in a superacidic medium. Morellet, Guy;
Jacquesy, Jean Claude: Jouannetaud, Marie Paule (Produits
Chimiques Ugine Kuh!mann) Eur. Pat. Appl. EP 97,568 (Cl
C07C69/157), 04 Jan 1984, FR Appl 82/10,644, 18 Jun 1982; 25
pp. Phenol and aniline derivs. were treated with H:0z in superacida
at betwesn -50° and 0° to yield hydroxylated isomers contg.
significant amts. of the meta isomers. {'hu:, PhOAc and H203 were
introduced into s HF-SbFs mixt. at -40°, and the mixt. was worked
up after 30 min to give hydroxylated product contg. 3-HOCsHiNAC
51, 4-HOC¢H.OAc 43, and 2-HOCsHOAc 6%.

100: 191599t Purification of N-acetyl-p-aminopbenol. Horyna,
Jaroslav; Sadlo, Lubes Czech. CS 203592 (Cl. C07C35/26), 15
Nov 1983, Appl. 79/6,680, 03 Oct 1979; 2 pp. The ctu:ie mnixt.
from redn. of p~ONCH,OH and subsequent scetylation o’I'J-H:I\CcH.OH
was seratsd or treated with oxidants, such as eq. Hi0z and AcO:H,
and stirred with C which removed Fe oxides and oxidn. by-products.
From the decolorized filtrate 85-95% cryst. p~AcHNCsHOH was
sepd. after evapn. and cooling. L. J. Urbanek

93: 122018b N-Acetyl-p-aminophenol. Vitan, Marin; .Dobrescu,
Dumitru; Bibian, Stefas Cilianu; Cilianu, Stefan (Intreprinderea de
Coloranti "Colorom®) Rom, RO 76,864 (CL C07C91/44), 30 Au
1981, Appl. 97,483, 11 May 1979; 2 pp. $-Aminopheno
hydrochloride was treated with NHj and AczO to yield 4-AcNHCsH.OH.
'l)l'\us, 4-0:NC¢HOH was reduced, HCl was added to give 4-1HiNCyo
HOH.HC], and the product was treated with NiI; and Ac:O at
5-20° to give 4-scetamidophenol.

97: 23459y Paracetamol. Domide, Aneta; Harles, Lucian;
Prejmereany, Ion; Anghel, Dumitru (Intreprinderes de Medicaments
si Colorenti "Sintolarm®) Rom. RO 74,084 (Cl. C07C103/10),
08 Dec 1980, Appl. 92,381, 08 Dec 1977; 3 pp. 4-Nitrosophenol
was converted to paracetsmol by NasS redn. to 4-HaNCeHOH
and subsequent N-acetylation.
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G 217¢99m N-Acetyl-p-aminophenol.  Horyiua, Jaroslav;
Sadlo, Lubus Czech. CS 197,100 (ClL CU?C&H{M), 30 Apr

1982, Appl. 78/4877, 21 Jul 1978; 5 pp. p-AcNHCH.OH (1)
was prepd. by feeding simultaneously an aq. FeS0, soln. and
NHeOH at 60-80° into an aq. suspension of p-Z:NCeli.0H (I1)
(Z = O or m-HOSCcHN) and treating the mixt. with Ac0. 1
was salted out with NaCl or crysid. from a concd. soln.
Alternatively, II was added portionwise with stirring at 50-60°
into an »q. suspension contg. powd. Fe and HCI, the mixt. was
treated with Acz0) and worked up as above. L. J. Urbanck

95: 61757k Stepwise reduction of p-nitrophenol  Huber,
John, Jr. (Penick Corp) U.S. 4,264.525 (7. 564-223;
CuiC103/32), 28 Apr 1981, Appl. 53,688, 02 'ul 1979, 6 pp.
The redn. of a portion of 4-0:NCeH,OH (I) by ¥! to 4'H2NC‘H!8H
(I1) at pH < 7.0 was followed by the addn. of Ac:O to acylate 11
and give HOAc by-product, the remainder of the I was reduced
at pl < 7.0, and the newly formed 11 was N-acylsted to give
4-AcNHC¢HOH at pH < 7.0. I was reduced by H over
]’d/chart:'onl, the mixt. was cooled, AcO was 1dded, the redn.
was conlinued until H uptake swopped, and Ac20 was aaded with
heating to 95° Lo give 4~-AcNHCsHOH.

495 32645k Borutc reduction of nitrophenols. Ruopp,
Donald C.; Thorn, Mark A. (Penick Corp.) US. 4,264,526 (CL
564-223; COTC103/32), 28 Apr 1981, Appl. 54,388, 02.lul 1979;
S pp. Hulonitrohenzenes were converted to aminuphenol hy alk.
hydrolysis to nitrophenol and hydrogenation of the latter in
media contp. horate ion, strong acids, and metal catalysts, ie.,
Pd. Thus, 4-0:NCH.C! was hydrolyzed by NaOI, the 4-O:N=
Cel{.OH nbtnined was mixed with H:504, Hal30y, and Pd, 1 was
introduced, and the product was sectylated to give 4-AcNHCaHOH,
useful as an analgesic and antipyretic (no data).

§7: 102059 Preparntion of paracetamol.  Hope, Peter;
Guurley, Robert N.;  Gray, John;  Knight, David Halliwell
{Kndak YTud) Brit. 1,469,099 (Cl. C07C103/38), 30 Mar 1977,
Appic 73/50,331, 530 Oct 1973; 2 pp. Paracetamol (1) was prepd.
(86%) hy treating an aq. soln. of p-aminophenyl sulfate and
aniline sulfate with NHi to pH 5, removing the PhNH; by distn.,
and acetylating the p-aminophenal with Ac:) at 20°, the pH
being maintained at 5 with NHa. The product comprised 95% 1
ond 1.4% PhNHAc.

84: 164381k p-Acetamidophenol. Kulda, Drahomir; Fuki,
Josel, Ott, Jan; Misar, Zdenek Czech. 159564 (Cl. C0C), 15
Aug 1975, Appl. 9010/72, 28 Dec 1972, 2 pp. p HOCHINO:
was reduced with Fe in HCL and p- HOCsHLINH: (3) acetvlated
under conditions which ininimized contamination of p HOCKH N AC
(Ih warh by products. Thus, the misxt. contye. T was neutralized
with Na Oy and a portion of the T (10 -80%) acetylated with
Ac:0 at 55 60°, the insol. contaminants and Fe sludge weie
trapped by active C, and the mixt. filtered at 85.90°. The
filtrate was treated with the necessary amt. of Ae:f) to complete
the acetvbation and 11 was salted out wish Na€L Lo Urhanek

84: 11992v N-Acetyl-p-nminophenol. Schulman, Hyman L.;
Raron, Frank A.; Weinherg, Alan F. (Mallinckrodt, Inc) U.S.
B17.605 (€L 260-562A; C0TC), 04 Nov 1975, Appl. 33,080, 29
Apr 10, 8 pp. Pure p AcNHCHWOH (1) was pn:pd.'fmm
p HANCel O (1) by dissolving it in HOAe, treating it with C,
filtering it; the filtrate was treated with Ac:) 1o form N.F. grade
1 which was sepd. ‘T'he mother liguor was recycled after 1 sepn.
for uci as a solvent for treatment of 11,
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146250j p-Acetamidophenol. Kulda, Drahomir; Fuka,
Josef; Ott, Jan; Misar, Zdenek; Liska, Karel Czech. 149,293
(ClL. C 07¢), 15 Jun 1973, Appl. 3979-69, 05 Jun 1969; 2 pp.
PLOH was coupled with diazotized PhNH, in dil. NaOH, the
mixt. acidified, and the pptd. p-HOC,H.N:NPh hydrogenolyzed
in MeOH over Pd/C at <60° and 1.5-3 kg/cm!® H. Unreacted
PhNH, was steam distd. and the residual p-HOCH(NH; treated
with Aq0 in AcOH at 15~30° to yield 95-8% p-HOCH/NHAc.

L. J. Urbanek

65995d Electrolytic reduction of mnitrosophenols to amino-
phenols. Greener, George Pallister; Dorter, Alan Sidney
(Albright and Wilson Ltd.) Ger. Offen. 2,256,003 (Cl. C 07¢),
07 Jun 1973, Brit. Appl. 53,169-71, 1t Nov 1971; 33 pp. p-
Nitrosophenol (I) and 4-nitroso-m-cresol (prepd. from the phenol
and NaNOQO:) were reduced electrochem to the corresponding
amincphenol; 1-nitroso-2-naphthol was similarly reduced.
Addn. of Ac;O in the redn. of I gave AeNHGHOH-p.

27009w% p-Acetamidophenol. Bialik, Jozef; Jedrzejewski,
Andrzej (Farmaceutyczna Spcldrielnia Pracy “’Galena’) Pol.
54,012 (ClL. C 074), 31 Oct 1967, Appl. 20 Apr 1965; 2 pp. The
title compd. (I) is prepd. according to the method described by
redn. of p-nitrosophenol (IL} with satd. aq. soln. of Na.§ at =X
8.8-10.2. Thus, 50 kg. II, contg. 439, H;0, was added portion-
wise at a teatp. below 45° to 75 . aq. soln. NaS (sp. gr. 1-19 at
20°), the mixt. was stirred at this temp. for 1 hr., and then at
30° for anotrer 1 hr.  Aq. soln. (60 1.) of tech. pure (NH,)SO,,
(sp. gr. 1.200 at 20°) was added to the warm mixt., the mixt.
was heated at 30° for 1 hr., and cooled to 15°. Pptd. tech. pure
p-aminophenol (IL) was sepd. by filtration and washed with ice-
water. I was acetylated with Ac:O (0.3 k. per 1 kg. wet I[I
in (.2 k3. H.0). For this purpose IIl wa-, added to H.O, the
mixt. stirced, Ac:O added, 2ad the mixt. stirred for 3 hrs. and
cooled to 13° tocrystaliize. The crude! was recrystd. from H.O.
Pure [ {049 kg.) was obtained from 1 kg. wet Il in 80%% yreld.
Karol Butkiewvicz

99870h N-Acetyl-p-amignpaencl. Bernard F. Duvirt and
Codirey Wilbert (10 Nepera Chemical Cz  lnc.). U.S. 3,341.-
5§87 {Cl. 250-362), Sept. 12, 1967, Appl. March 16, 1962, and
Oct. 15, 1954; 2 pp. The title carnpd. (I) was obtained in <<~
cellent yield of high purity by the direct acylation of p-H:NCiifr
OH formed by the catalytic redn. of certain nitrophenois in aa
AcsOreaction solvent. Thus, 350 1b. p-O;NCH,OH (LI} in 207 Ib.
Ac:O vas hydrogenated in 2 N purged autoclave over 770 K. 3"«
Pd-C catalyst uader 40-89 psig. at 30-90°. Aiter 10 hrs. recaction
time, unreacted H was vented and the vessel again purged with
N. To complete the acyiation, 56 lb. Ac,0 was addel, the
mixt. heated rapidly to $0-90°, making due allowance for tlie cte
othermic reaction whica takes place. After ~2 hrs. the sl
was oooled to ~30°, treated with 35 gal. deminernlized i,0,
the mass heated aguin to ~902, and 1C0 g. NaH3Os added
prevent coloration of the prod-ct, - The mixt, was then fltcered
at 75-80° to remove the catalyst and the Bltrate cooled to =9
to yield (during 4 hrs,) 905, I. - Using p~ONCHOH in ptace o
Il gave 887, 1. With PtOsas hydrogenation catalyst comparable
results were obfained. Iis widely used as an analgesic and anti-
pyretic in various therapeutic compns.
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PARACETAMOL
Purification

89: 23947r Purification of phenols. Boecker, Ernst; Mannes,
Karl; Trescher, Viktor (Baver A.~G.) Ger. Offen. 2,643,318
(CL._C07C37/22), 06 Apr 1978, Appl. O1 Oct 1976; 1S pp.
Tech. phenols are purified by treatment with Al powder. Thus
300 g 4-AcNHC¢H\OH in 1600 mL H20 was treated with 4 g
low-FeC, 5 mL HOAc, and 2 g Al powde: under N under reflux
for 45 min. to give 270 g pure white 4~-AcNHCsH.OH. 2-HOCs=
Ha(;tgzgla. 4-HOCsHCO:K, and p-(HO):CeHs were similarly
purified.

9491g Pourification of p-aminophenol. Hirmetz, Ronald;
Ruopp, Donald C.; Brown, Bernard Beau (CPC International
Inc) U.S. 3,876,703 (CI. 260-575; C07c), 08 Apr 1975, Appl.
367,263, 05 Jun 1973; 4 pp. p-Aminophenol, prepd. by
electrolytic or catalytic redn. of PhNO: in aq. H:SO., was
obtained as a pure produci by sdding more PhNO: to the
reaction mixt. (if the reaction had gone to completion), azljus.ll_ng
the pH to ~ 5-6.5, and sepg. the ghNOz phuse and the purified
p-aminophenol phase. The product after acetylation with Ac:0O
gave the N-acetyl deriv. which met all National Formulary
specifications.

82385t Purification of N-acetyl-p-aminophenol. Kosak, Joiin

- R. (du Pont de Nemours, E. I., and Co.) U.S. 3,781,354

(Cl. 260-562B; C 07¢), 25 Dec 1973, Appl. 88,179, 09 Nov 1970;
2 pp. Crude light-pink-colored p-AcNHCHOH (I}, prepd.
by acetylation of »-H.NCH,OH, was refluxed with aq. Fe.Ch
soln. for 1.5 hr and then treated with activated C to give white
eryst. 1.

76380z Purification of N-acetyl-p-aminophenol. Baron,
Frank A. (Mallinckrodt Chemical Works) U.S. 3,748,358 (Cl.
260-562P; C07c), 24 Jul 1973, Appl. 46,840, 16 Jun 1970; 4 pp.
P-AcNHCH OH (I) was purified to N.F. specifications by treat-
ing the crude product of acetylation of p-H;NC,H,OH (conty.
80%% I) in aq. soln. with charcoal, which had been previnusly
washed with an acidic soln., and crystg. I. The Fe coutent of
I was reduced by including a chelating agent (e.g., citric acid,
gluconic acid) in the crystn. solvent or in the acid soln. used for
washing the charcoal.
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PARACETAMOL

miscellaneous

101: 6552 Acetwminoephen nualogs, antigens, aud antibodies.
Kk , Pyare  (Syva Co) Fur. Pat. Appl. EI* 95229 (CL

Ce7Ci03/03), 30 Nov 19383, US Appl 364,836, 02 Apr 1932; 25 pp.

4
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Antisera can be prepd. to protein antigens or enzymes conjugated to
carbunyl derivs, of ecetaminoplien (I). These entisera can be used as
reegenis in sensitive, highly specific immunoassays for monitoring 1
levels in biol fluids. Thus, adipaminaphen (I1) [69519-10-8] was
prepd, conjugated to glicose—6-phosphate derydrogenase [3001-40-5),
and ectisera were prepd. in sheep. By means of the antihodies thus
obtained, I at very low concns. in human serum could be detd., with
very little crons-reactivity with I-metabolites or with other drugs.

109: 115008b Tublets by n modified "wet-granulation’ techniy.a..
Rogerson, Alan George (Sterwin A~G.) Eur. Pat. Appl. FP
100,163 (CL A6LK9/16), €3 Feb 1984, GB Appl. §2/19,44/, 06 Jul
19532; 51 pn. A medified wet granulntion method (sluery granulator)
is deacribed for prepyg. pood quality tablets with khign dosazes of
active ingr:dient and minimal excipienta. One or more druga and
excipients ace moistened with n predetd. smit. of nonsolvent
granclating fiuid to form a uniform, moist, coherent, nonpasty masa
which s subdivided into individual granules and dried. The driad
granules are compressed into tablets. The am?. of granulating fuid
comprises 2905 by wt. of the predetd. amt. of fluid so a3 to form a
homogeneous slurry where the percentage by wt. of solids in the
slurey i3 [total solids (both dissclved and undissolved) X 100/total
sturry (Suids + total solids)} = 25% wt./wt. The remaining part of
the pacticulate solid :oaterial is moistened by wet granulation with
tise sturry 80 as to form tha desired pasty masa. Tablets were prepd.
from (total quantity in mixt. in milligrama and amt. i slumy in
peemas given): DL-methioning  [59-51-8) 250, 125; parccetamonl
(103-90-21 500, -; PV [5993-39-8) 30, 30; stearic ncid 10, ~; Na
staseh giycolate 59, ~; and 200 ml, H20 as graoulating Guid.

93: 222733 Accelerators of drug absorption in the intestine.
Sawai Pharmaceutizcal Co., Ltd. Jpn. Kokni Tokkyo Koho Ji*
57,145,800 (52,145,809) (Gl AGLK31/60), 09 Sep 1932, Appl.
61/31,713, 04 Mar 1951, 5 pp. The phenol derivs. I (Rt = H or

[4,]

acyl; R = H or CO;H) ore acceleratora of drug absorption in the
intestine. Thus, a suppository was prepd. by combining smoicillin
INa 15, 4-hexanemidosalicylic ccid [33936~13-4] 1.2, and Witepsol
H-15 93 g Nineteen I were aynthesized and their effects on drug
ahocption demonsteated in doga.
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96: 745034p Sprav dried-N-acetyl-p-nminophenol composi=
tions. Salpekar, Anil M. (Mallinckrodt, Inc.) Eur. Pat. Appl.
EP 40,472 (ClL. A61K9/14), 25 Nov 1951, US Appl. 152,052,
20 May 1930; 17 pp. A spray-dried N-ccetyl-p-eminogzherol

g
AZNH 4 \ ot

{1} {103-90-2} compn. 15 prepd. by forming a siutry of finely
divided 1 and sterch [9005-25-8] und spray—drying the slurry
such that the spray-dried particies have a moisture content
between 0.3 and 1.5% by wt.; the starch being gelatinized prior
to or during spraying. he spray-di’ed compns., which may
contain other active ingredients, have good compressibility and
flow properties facilitating the formation of tablets, capsules, or
other dosage forms. Thus, pregelatinized starch 1.5 parts was
rsixed with an equal quantity of I and charged to 2 high shear
rmixer contg. 100 parts Hz0. 1 had a particle size such that oll of
it passed through a 209 mesh screen and 75% through a 323
mesh screea. Addnl. I 955 poarts was added and mixing
continued vatil o smiouth slurry was obtained which was sprayed
using countercurrent conditions. This spray-dried product was
formulated into tablets.

90: 12311y Faracetamol granulate. Rupp, Roland; Buechder,
Manfred; Ernst, Joachim; Vosteen, Heenhard (Bayer A-C)
Ger. Offen. 2,713,197 (Cl. COTCI03/38), 05 Oct 1978, Appl.
25 Mar 1977, B8 n»p.  Preservative-free parcretemnl (1))

AchA -—C\)—C'I '

[103-99-2] granules (av. particle size §0-200x4) comprise 0.5-35
polylvinylpyrrolidone) (PVP) [2003-39-8] and > 0.3% H.0,
and are prepd. by spray-drying an aq. suspension of 40-60% 1
contg. 0.5-3% PVP. The spray-drying process was conducted ia
an inert gas atm. by a direct flow process with an inlet temp. of
150-300° and outlet ternp. of 80~150°. For example, a suspension
of 500 kg powd. 1 and 10 kg PVP in 490 kg H:0 was spray-dri=d
with inlet and outlet teinps. of 280 and 110°. The granulate had
130 um diam. spherical particles and contained 0.1% }H-.0.

81: 35323u_Paracetamol tablets. Sterwin A~G. Fr. Demand
2,2-17,2_96 (CL AG1K), 09 May 1975, Brit. Appl 40,423/71, 2:
Jan 1973; 17 pp. Peracetamol (1) [103-90-2]. an analgesic, was

A:rm—@——on
= ]

prepd. for tabletting by crystn. with a polymer, [GAF S630
(v.mylpyrro'lxdpne—vinyl ucetate copolymer;)(ll) {25036-89-911,
without grinding or the addn. of adhesives. Thus, 3500 ¢t of
an 2q. soln. contg. 2 Kg I at 100° was added to 60 g IT ia 200
¢m? water, underwent crystn. followed by filtration. ‘The filtrate

1000, Solkafloc 20, and Mg stearate 2.5 g were combined and
then tabletted.

$2R96q Anli-migraine  composition, Wild,  Henry Ger.
Offen. 2,059,747 (Ch. A 61k, CUTd), 09 Jun 1971, Boat. App . 00
Dee 1960, The title cnmpn. consisted of 1:70-100 1-{p-chlorn-
Yenshydeyl)-d-(petert-butyloensylDpiperazine  (Buclizine)  and
P-AcNHCHOH (Paracetainn).
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2190Ch r-Hydroxyproline and its medictnal combinatioas in
the treatment of r2enmatic diseases. Denis, J. C.; Rambaud,
J- (Tecpan S. A). Fr. BM4,727 (Cl. A 6l&), 06 Feb 1057,
Appl. 04 Nov 1955: 2 pp. Hydroxyproline (I) in assocn. with
glucosamine—HCI (II) or an antirheumatic (acetylsalicylic acid,
acetyl-p-aminophenol (I), or 3,3-dihydroxy-1,2-diphenyi—-
butylpyrazolidine (IV)) can be :sed successfully in different
rireurnatic affections.  Animal tests show that I and esp. I wnd
II together potentiate the efects of anticheumatics and peolong
therr effects and permit the use of lower and less tovie doses.
Thus, pills were prepd. contz. the following: IT0.200, 10.020
III 0400, 1 0.010 g.; IV 0.100, 11 0,100, T 0.010 .. for use in
acute articular rheumatism, rheumatond polvarthicitis, arthrosis,
periarthrins, and phisbins, Janet DL Scote

21894] Dledication based on a combination of N-acetyl.p-
aminophenal and an enrymic product.  Riviere, Jean Fr.
014,825 (Cl. A 61k), 20 Muar 1957, Appl. 13 Sep 1G53, 5 pp.
Muats. of varvinzg amts. of p-AcNHCHLOH (1) and 3 enzymic
prepos. in a switable pharmaceutical medium have, by uvral or
rectal administration, analzesic, antipyretic, anti-indammatory,
and antied2mic actions supzrior to the individual compounent
Cited tor oral use was a compn. contg. 300 mz. I, 1230 un«ts
CEIP amylase, 5000 units FHummel chymotrypsin, and rmucn-
polysaccharidase (100 turdidity redn. units chondrosuliatase and
560 [.U. hyaluronidase) in a base contg. talc 0.02, levilite 0.013,
and lactose, q.s.p. 0.6 g. Other formulations plus pharmacol.
data, including 9 case histories, aregiven. D.E. Nettleton, Jr.

5.

1965] Antipyretic and nraigesic compositioa with ?"-acuyl'-p-
nmino;)Jh:nol. py]c;m Riviere. Fr. M3g32 (CLLA 61k), Feb. 21,
1966, Appl. Sept. 4, 1964, 7 pp. An anlipyretic and {mnly:csxc
compd. is prepd. using Ne-acetyl-z-aminophenol as active cnm-
aound, assocd. with a barbiturate (phencbarbital), an :\‘r'.f.x'
histienine (promethazine), and a diffusinn agent. A study ol its
toxicity, and pharmacol. activity is also performed. .

’ Juan Castaner Gargallo

88659t Granuiating materials for tableting, ILawrence Lowy
and Wiliiarm O. Wurtz. U.S, 3,308,217 (Cl. 264-117), Mzrch 7,
1967, Appl. Feb. 0, 1964; 4 pp. A granulation process is de-
scribed that gives tablets of low friability from uniforinly sized
granules. A mixt. of nhysiol, active material with physial.
inactive thermoplastic muterial is heated to soften the thermo-
plastic material and cause it to agglomerate and the mixt. is
conled to form uniform granules. Thus, ascarbic acid S2, corn-
starch 10, and poly(oxyethylene)-polypropylene copolyiner (1) S
parts were blended, heated to §0° for 5 min., coouled to ruom
temp., and compressed into tablets. The tablets were not
friable and hiad high hardness and soln, rates, Similarly, tablets
were prepd. from thiamine, riboflavine, N-acetyl-p-aminaphennl
pyridoxine, and niacinamide with glyceryl tristearate instead of
cornstarch, and poly(oxyethylene) glycol instead of I.  COPN
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ANALYSIS OF THE ABSTRACTS OF PATENTS

In patents Al12.1. and Al2.4. only the formation of the chlorohydrate

from the base is described.

The same inventor describes in patents A12.2. and Al12.3. the direct
ester formation of p-nitrobenzoic acid with diethylaminoethanol with

subsequent reduction and formation of chlorohydrate with a yield
of 90% given in Al12.3..
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PROCAINEZ .HCL

Preparation

102: 1197072 Hydrochlorides. Szarvas, Niklos; }logvalh. Eva;
Cseke, Laszlo; Balint, Janos; Fabian, Ferenc; Kun, Lajos (Biogal
Cyogyszergyar) Eur. Pat. Appl. EP 125582 (Ci. C07C29/00), 21
Nov 1934, HU Appl. §3/1,497, 02 May 1983; 16 pp. HCI salts of
compds. contg. protonizable N atoms are formed by incubating the
compd. with a sulfonyl chloride, QSO:Cl, where Q is OH, Ci alkyl,
aryl, or Ci alkyl-substituted aryl, in en alc. medium. The method
is esp. suited for prepg. pharmaceutical salts. Thus, oxytetracycline—Ca
silicate complex was stirred with MeOH [67-56-1) and anhyd.
CaCl:, followed by gradual addn. of chlorosulfonic acid [7790-34-5]
in MeOH. Activated C was added, Lhe mixt. was filtered, concd. HCL
was added to pH 0.4, and crystals of oxytetrecycline-FCl [2058—45-0}
were obtained by cooling.

48063q Esterification of a benzoic acid with a tert-amino
alcohol. Levy, Joseph; Walker, William (Universal Osl Prod-
ucts Co.) U.S. 3,660,411 (Cl. 2,0-293.81; C07d),02May 1972,
Appl. 46,514, 15 Jun 1970; 2 pp. Pp-O;NCtf;CO:H was es-
terified with diethylaminoethanol by refluxing in xylene with
HCOH catalyst to give diethylaminoethyl p-nitrobenzoate (I).
I was hydrogenated with Pd/C catalyst acd the product was
2cidified with HCl to give procaine hydrochloride.

$138s Catalytic reduction of ester of a nitrobenzoic acid and
tertiary-amino alcohol to the corresponding amine. Levy,
Joseph; \Walker, William (Universal Oil Products Co.} TU.S,
3,728,376 (ClL. 260/472; C 07c), 17 Apr 1973, Appl. 48,513, 15
Jun 1970; 4 pp. Procaine.}ICI (I) was prepd. by esterifying p-
O:NCH,COH (1) with Et; NCH,CH,0H, reducing the ester by
gradually adding it in ~7 hr to a stirred suspension of Pd/Cia
xylene under 30 psi H at 82-90°, and acidifying the product with
HCL. The overall yield ¢ I based on II was ~80%,.

i e -,




A12.46.

R2.s.

A12.6.

A12.7.

3548Sc  Purifcation of diethylamiouethyl ester of p-amino-
benzoicacid. Shitov, G.G.; Myznikova, M. A.; Klimov, V. A.
(Novokuznetsk Chemical-Prarmaceutical Plant) U.S.S.R.292,-
963 (Cl. C07¢), 15 Jan 1971, Appl. 10 Jun 1968; From Otkrytiyz,
zobrel., Prom. Obraz!sy, Tovarnye Zneki 1971, 48(5), 97-8. The
title ester 'vas purified by its conversion into the hydrochloride
deriv., {ollowed by sepr. of the product as a base. The reaction

mass was pretreated with alkali at 50-5° and the resulting mixt.
was dild. with water.

PROCAINE . HCL

Miscellaneous

93: 31645 Liquid crystals. Cochita, Dorina M. (Centrut ¢=
Cercetari Biologice) Rom. RO 77,251 (CI. CO9K3/33), 30 Aug 1938,
RO Appl. 63,423, 15 Nov 1976; 2 pp. Addn. to Rom. 62,653
Lig. crystals are obtained from pure phosphatides from plant parts
or from plant aq. exts. by mixing the exts. with an aq. soln. of
procaine chlochydrate of 1-1000 g/L concn. at room temp. To
enh=nce the chem. stability of the lig. crystals, some anhyd. glyvcerdl
or glycerol + sucrose soln. in water are added during the prepn.
process. A change in the proportion of lecithin, procaire, ead

Iycerol leads to a change in the d. of liq. crystals in & vol. unit
fncreased concn. of procaine causes an jncrease in the d. and size of
the formed lig. crystals. Lig. crystals obtained by this procedure ase
stable at room temp. for ~6 mo. L Orlowska

93: 39337b Liquid crystals used in an optical display
device. Cachita, Dorina Marioara Rom. 69,638 (CL CO09K3/34),
15 Jan 1980, Appl. 83,423, 15 Nov 1976; 2 pp. Liq. crystals ace

repd. from phospholipid- or lipoprotein-contg. aq. plant exts.

y treatment with procaine~-HCl and eventually c%olesterol_
Thus, rose or peony tissues (10 g) were mixed with procaine~HCl
(1 g/L) followed by fiitration and centrifuging. Liq. crystals
were obsd. microscopically in the supernatant. For colored
tissues, the color of the crystals chnngedpwith the pH. -

100: 47093 Corposition with a rhizogenic action. Cochita,
Dorina; Micu, Mirces; Henegariu, Octavinn; Baloiu, loan; Fiell,
Ingrid (Administratia Parcurilor si Strazilor) Rom. RO 79,825 (Cl.
AUINS/00), 30 Aug 1932, Appl 98,727, 21 Sep 1979; 6 pp.
Procaine-1ICl [51-03-8) enhances the rooting-stimuli:ting activity
of NAA [86-37-3]. Thus, a powder contg. 1000 ppm NAA and 100
ppm procaine-HCl increased rooting of carnation cuttings by 17%.
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ANALYSIS OF THE ABSTRACTS OF PATENTS

Most of the patents claim processes which are similar to the standard
process.

A13.3. and Al13.9. start from sodium naphtholate, epichlorohydrine
and isopropylamine ( in A13.3. wrongly indicated as ethylamine ).

Patents A13.2. and A13.6. procees from the inteimediate 1-(1-naphthyl-
oxy)-2,3-epoxypropane which reacts with isopropylamine carbonate
and isopropyaminmagnesiumbromide cr isopropylamine lithium respectively

A13.}1., Al2.4. and A13.10. are interesting alternatives which differ
significantly from the standard process.

Patants A13.5. and A13.7. seem to be rather complicated.
In A13.8. dihydropropranolol is claimed and described, according

to the abstract. Dehydrogenation to propranclol is probably described
in the patent itself.

g -



ABSTRACTS OF PATENTS




A13.1.

A13.2.

A13.3.

A13.4.

A13.5.

A13

PROPRANOLOL
Preparation

©5: 150272r Alkapolamines. Kyowa Hakko Kozyo Co., Ltd.
J. 1. Kokai Tokkyvo Koho 8§t 63,345 (Cl. Co7C93/06), 30 Moay
1981, Appl 79/138,634, 29 Oct 1979; 6 pp. ROCH:CH(OH)=
CH:NHCHMe2 1 (R = l-naphthyl, 4-indolyl) wera prepd. by
reaction of Me:CHN:CHZR! II (Rt = alkyl; Z = 0, NH) with
ROCH:R (III; R2 = oxiranyl) followed by hydrolysis cf the
resulting ROCH:CH{OH)CHaN(CHO)CHMez (1V). Thus, 0.26 ¢
SnCl in CHCL was added to a mixt. of 2.3 g II (Rt = Et, Z = 0)
and 3.56 g III (R = 4-indolyl) in CHCly at <15°, the mixt.
refluxed 8 h, 3 N NaOH added, and the mixt. 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 hgave 0.7 g I (R = 4-indolyl). I gempuku

935: §9723n Pindolol and propranolol. Kunishize, Tsutomu
Jpn. Kokai Tokkyo Koho 8! 22,547 (Cl C03C9L/10), 24 Mar
1981, Appl. 79/103,353, 1S Aug 1979; 2 pp. Pindolol (I) and

CCHCM[Co) CHy NMCiMe g

MM ROCHy -7

— 1 o It

propranolol were prepd. by treating epozides IT (R = jndol-4-yl,
1-nephthyl) with Me:CHNHM (M = M3Br, Li). Thus, 24 ¢ Mg
was converted to EtMgBr in THF, treated with 6 g Me:CHNH2
at 30° for 0.5 h, and evapd. The residue was stirres with 15 g I
(R = indol—4-yl) in THF at 10-33° for 3 h and poured into aq,
NHCl to give 14 g 1. I. Matsurmoto

94: 15445p 1-(Naphthoxy)-3-isopropylamiso-2-propanol.
Maftei-Mihai, G.; DMoldovan, Augustin V.; Popa, llie I
(Centrala Industriala de Medicamente, Cosmetice, Coloranti st
Lacuri) Ger. Offen. 3,005.562 (Ci. CO7C93/G6), 28 Aug 1930,
Rom. Appl. 956,711, 23 Feb 1979; 6 pp. Propanolol (182 g) of
improved purity was obtained by converting 144 g 1-naphthol to
its Na salt, adding 135 g epichlorohydan (I) stepwise with
removal of unreaczed 1 bv azeotropic dista. with H-0, adding 337
g MeCHaNHz 23 a 709 aq. soln., and extgz. the propranolol into
PhMe.

170489b Phenolic ethers. Iastituto Luso-Farmaco, S.a r.l.
Span. 393,313 (CL C07¢}, 16 S2p 1974, Appl. 398,313, 13 Dec
1971; 6 pp. The reaction of a-naphthol with 23-epoxypropyl{i=
sopropyl)amine or with 2,3-epoxypropyl(propyl)acine gave
1-1sopropylamino— and 1-propylamino-3~(1-naphthoxyr-2-propanol,
resp. dJ. Castaner-Gargalld

97332x 1-Isopropylamino-3-(I-naphthoxy)-2-propanol. Kudo,
Shiro; Tamaki, Kentaro; Yada, Seiichi (Kyowa Fermen-
tation Industry Co., Ltd.) Japan. Kokai 72 42,636 (Ci. 16
C412), 16 Dec 1972, Appl. 71 28,868, 04 May 1071; 3 pp.
3-(1-Naphthoxy )-1-tosyloxy-2-propanol, prepd. from 3-(l-naph-
thoxy)-1,2-propanediol (I) by reaction with p-Me(Z,H,SO.CH,
was treated with 2,3-dihydropyran and concd. I{Cl in C.H, to
give 3-(l-naphthoxy)-1-tosyloxy-2-propanol tetrahydropyranyl
ether, which with Me:CHNHi gave 3-(1-naphthoxy)-1-isopropyl-
amino-2-propanol tetrahydropyranyl ether (I1). Refluxing 1fin
2c;CO at pH <1 gave $0% the title compd  (based on f) of
93.0%, purity, a g-adrenergic inhibitor, Y. Tsuji




(B8]

A13.7.

A13.8.

A13.9.

120336h  I-Aryloxy-3-(isopropylamine)-2-propanols. Daniew-
ski, Wlodzimierz; Borawka, Marian (Przedsiebiosstwo Do-
swiadczalne Przemyslu Farmaceutycznego POLFA) Ger.
Ofen. 2,013,527 (Cl. C 07¢), 03 Oct 1970, Pol. Appl. 29 Mar
1969; 7 pp. The title compds. ROCH:CH(OH)CH.NHPr-iso
(1) were prepd. Thus, heating 24 g }-(a:naghthyloxy)ﬂ,.'l_-
epoxypropane and 10 g (is0-PrN1,):C0sin 25 g isoamyl alc._'-!a
min at $0-100" gave I15g L (R = a-naphthyl). 1 (R = p-AcNii-
Caty) and I (R = 0-CH;: CHCH:OCH,) were similarly }q;r('_:‘,?’dG

120082g B-Adrenergic blocking l-alkoxy-3-amino-2-propanols.
Yoshizue, Keiro; Saito, Hideo (Sankyo Chemical industries Co.,
Ltd.) Ger. Offen. 2,018,263 (Cl. C 07cd, A 61k), 08 Oct 1970,
Japan. Appl. 14 Apr 1969; 24 pp. The S-adrenergic blockinyg
title compds., ROCH-CH(OH)CH.NHR! (I) were prepd. by
reac:ion of epichlorohydrin (11} with Schiff bases to give 5-(chloro-
methyl)oxazolidines, reaction with pheno!s, and hydrolysis or by
reacticn of 11 with phenols, subsequent reaction with Schilf oases
and hydrolysis. Thus, reaction of PhCH:NFr-iso with II in
the presence of SnCly in CCI; 3 hr at 20° gave 74%, 2-phenyl-3-
1sopronyl-H-{chloromethyl)oxazolidine, which on reaction with
ThOH in the presence of NaOMe gave 75%, 2-phenyl-3-isopropyl-
5-(phenoxymethyl)oxazolidine (Iil). IIl was also prepd. by
reaction of II with PhOH via 1-phenoxy-2,3-epoxypropane and
reaction with PhCH:NPr-iso. Hydiolysiz of III with 1095
HCI 1 hrat 90-5° gave 95.79; L (R = Ph, R! = is0-Pr). Simi-
larly prepd. were I (R and R! given): a-naphthyl, iso-Pr;
m-tolyl, iso-Pr; o-MeOCH,, i50-Pr; m-tolyl, cyclohe - p-Ci-
CiHi, 150-Pr; ¢-i150-PrOCeH,, i%0-Pr; Ph, Bu; m-te.yl, Et;
p-CIC,tL,, Et. KT

3703z 1-(5,8-Dihydro-1-naphthyloxy,-3-(isopropylamian)-2-
ropagol, Narayanan, Venkatachala L.; Setescak, Linda L.;
Veisenborn, Frank L. (Squibb, E. R., and Sons, Inc.) Ger,
Offen. 1,950,742 (Ci. C 07¢d), 30 Apr 1970, US Appl. 16 Oct
1963; 21 pp. The title comnd. (I) and its acetate were prepd.
and could be used as water softening or as antifibrillatory agents.

OCH,CH(OH)CHNH?Pris0 OCH,—‘—*O

) m

5,8-Dihydro-1-naphthol, prepd. in ~0987; yield by redn. of
L-naphthol with Li in liq. NH;, reacted with epichlorohydrin to
give 1I. Reaction of I with iso-PrNH; zave 1. KBPG

99907u  Manufacture of propanolamine derivatives. Leslie
H. Smith and Imperial Chemical Industries Lid. DBrit. 1,079,-
534 (CI. C07¢), Aug. 16, 1957, Appl. Feb. 24, 1955; 2 pp. The
relevantale., epoxide and amine are reacted to form the propanol-
amine deriv.; R'OCH,CH(OINCH. NI}, where RY is an alkyl
group of 10 C atoms and K? is a naphthyl or tolyl group.
Thus, 2.8 parts I-naphthol, 2 parts epichlorohydrin, 1.7 p.-ts
isopropylamine, 0.8 part NaOH, and 20 parts EtOH are heated.
at 100° in a sealed vessel for 10 hrs. The mixt. is evaprl. to
dryness in vacuo and shaken with 25 parts 2V HCland 25 parts
cthier. The aq. plase is basified with 2V NaOH and filtered
to yield 1l-isopropylamino-3-(1-naphthyloxy)-2-propanoal,” m.
96° (cyclohexane), Similarly prepd. -is 1-isopropylamino-3-
(3-tolyloxy»2-propanol, m. 78-80°. The derivs. are used in
treatmentor prophylaxisof heart discases.  H.Carline Darlow




Al13.10.

A13.11.

A13.12.

85646a Iiaphthalene derivatives. Imperial Chemical Indus-
tries Ltd. INeth. Appl. 6,604,255 (Cl. C 07¢), Oct. 3, 1966;
Brit. Appl. March 31, 1965, and Feb. 3, 1966; 5 pp.; cf. pre-
ceding abstr. The title compds. I have g-adrenergic blocking
activity and are used for the treatmznt or prophylaxis of heart
diseases such as angina pectoris and cardiac arrythmias and for
the treatment of hypertensia and pheochromocytoma, Their
prepa. s given,  Thus, a mixt. of 2.5 parts l-amino-3-(1-naph-
thoxy)-2-propanol hydrochloride, 1.23 parts iso-PrBr, 1.63 pacts
N2:CO;, and 20 parts EtOH is heated in a closed tube 20 hrs, at
130°.  After Rltering, the mixt. is evapd. aud the residue is extd.

OCH,CL(CH}CHLNHA
(U]

with 25 parts AcOEt. The ext. is filtered and treated with HCL
in Et:0 to give the HCl salt of I (R' = iso-Pr), m. 162—4° (is0-
PrOH). C. van de Westeringh

PROPANOLOL

Miscellaneous

93: 2495p Rengents and method for determining ligands in o
sac.ple of binlaygical liquids. Wang, Chao Huie Jeifrey; Stroupe,
Stephen Denkam; Jolley. Michael Ernest (Abbott Laboratories)
Ger. Offen, DE 3,205,506 (Cl. GOIN3J/S4). 16 Sep 1982, US
Appl. 235,259, 17 Feb 1981; 49 pp. Tracers are describad for ligand
(esp. drugs and hormones) detn. in body fuids by fluocrescence
polarization immunoassay. The tracers are lizand onaloza with a
single raactive primary or secondary amino group which ar= hound to
carhoxyfluorescein. For example, prepn. of an aminophenobarbital-=
carboxyfluorescein conjugate is described, as well as assay procedurss,
for detn. of phenobarbital. Numernus other examples are given.

95: 55037j Propenolol antigen conjugates and antibodies.
Pirio, Marcel R.; Singh, Prithipal (Syva Co.) U.S. 4,241,177
(C’l'.’43.5—7; C12Q1/66), 23 Dec 1950, Appl. 937,248, 23 Auz
1978; 7 pp. Propranolal (I) {525-66-6] was derivstized and

| cong (l:n('.u; NHCHM 3
OH

these desivs. were conjugated to various protein carriers (i.c.
bovine serum albumin ard globulin, glucose—6-phosphate de=
hydrogenase). These conjugates were useful a3 immunogens for
the induction of I-specific antibodies and a3 indicator mols. in X
enzyme ‘itnmunoassays.
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ANALYS.S OF THE ABSTRACTS OF PATENTS

There is only one synthesis patent starting from benzoin which reacts

with urea in presence of potassiumhydroxide and sulfur.
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ABSTRACTS OF PATENTS




81.1.

B1.3.

B1
DIPHENYLHYDANTOIN

Preparation

140814n 5,5-Diphenylhydantoin. Kolbeck, Winfried; Ba-
yerlein, Friedrich (Diamalt A.-G.) U.S. 3,646,056 (CI. 2€.)-
3090.5; C 07d), 29 Feb 1972, Appl. 10,317, 10 Feb 1970; 2 pp.

rn [
e

o I

Treatment of benzoin and NH,CONH; with aq. KOH and S
gave 67-839, 5,5-diphenylhydantcin (I).

DIPHENYLHYDANTOIN
Miscellaneous

99: 209278k Assay method. Allen, Gerald John (Amersian
International PLC) Eur. Pat. Appl. EP 92,314 (CL GOIN33/34,
25 Oct 1933, GB Appl. 82/10,928, 15 Apr 1982; 14 po.
Assays for analyies (esp. antigens) are described which empioy 5
specific binding partner for the analyte (esp. antibodies), a fluoresces:
compd.-analyte conjugate, and solid particles which have a ma‘erial
which is not a member of the binding pair but which controls the
extent of binding of the labeled deriv. The solid particles are
preferably o C, either coated with albumin or carrving & receptor for
the binding partner. The albumin coating acts es a mol. sieve ta
accept labeled analytes but not antiserums 2nd complexes thereoi.
For example, phenytoin amine was detd. with a phenytoin—fluoresce:n
labe!, antiserum, and albumin-coated chaxcoaf. Fluorescence w2;
measured at 490 nm excitation and 520 nm emission. Seru—
phenytoin amine was detd. in the range 0~100 ug/mL.

99: 22468¢ 3-(y-Amino-g-hydroxypropyl)-5,5-diphenylhydantoin
derivatives. Zejc, Alfred; Kiec-Kononwicz, Katarzyna (Polska
Akademia Nauk, Instytut Farmakologii) Pol. PL 114,751 (CL
C07D403/06), 30 Lec 1982, Appl. 202,530, 30 Nov 1977; 4 pp.

PN PR
—NM

o N [
CHICHACHRY |

The title compds. I [R = OH, R! = 4-(R-substituted} p’perazino, R?
= CH,CH;0H, CH:CHMeOH, Me, CHiPh, Ph, C.H.El-p, p-tolyl]
were prepd. by treating I (R = OH, Rt = Cl; RRI = O) with the
corresponding N-substituted piperazine. Thus, 5,5-diphenylyydantsin
Na salt 27.2 and then epichlorohydrin 9.2 g were dissolved in H;0
160 mL and the mist. refiuxed 1 h and then frozen. After 24 h the
soln. was decanted and the solid recrystd. from PsOH to give 23 g
(73%) I (RRV = 0), which (3.1 g) was refluxed 6 h with N-(8-hydr=
oxyethyl)piperazine 1.4 ¢ in PhMe 20 mL to give 2.7 g (65%) 1 [R =
OH, Ri = 4-(8-hydroxyethyl)piperazino],

i ———
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Bl1.4.

B1.5.

Bl1.6.

81.7.

_.2_

§S: 122427p Stabilization of glucuse oxidase apoenzyme. Rup=
ckock, Patricia A.; Tyhach, Richard J. (Miles Laboratories, Inc. )
U.S. US 4,366,243 (CL. 435-7; C12N9/04), 23 Dec 1952, Appl.
255310, 17 Apr 1981; 17 pn. Glucose oxidase apnenzyme is
swadilized by poly(vinyl alc.) a.mfsemm albumin for ligand binding
wssayr  The stabilized apoenzyme can be incorporate into test
sicips for immunoassays. In such assays an FAD-antigen conjugste
is tre label, and FAD-antigen conjugate which is not bourd to the
antibody is available fer glucose oxidase apoenzyme activation. For
exazuple, test strips were prepd. for dinitrophenyl caproate immunoassay
which contained buffer, a glucose oxidase delection system, apoglucose
oxidase, dinitrophenol antibody, and dinitrophenol-FAD cunjugate.
Inclusion of paly(vinyl elc.) and albumin increased the hest siability
of the test strips. Test strips for theophylline and phenytoin are also
described.

s3: 6545le Homogeneous specific binding assay test device
having & copolymer enhancing substance. Tabb, David L.
Tyhach, Richard J. (Miles Laboratories, Inc. } U.S. US 4,362,647
+Cl. 472-56; GOIN33/52), 07 Dec 1952, Appl. 255,759, 20 Apr 1981;
15> pp. Test strips are described for ligand detn. by homogeneous
s;wcitic binding assays with reflection spectrometric detection. The
test strips are impregnated with the appropriate reagsnts and an
exhancer substance (e.g. Gafqust). For example, N-(24-dinitro=
rhemvli-Faminceaproic acid was detd. by test strips impregnated
=:th apuglucose oxidase, 2,4-DNP-FAD conjugate, antibody, and a
cime=e oxidase detection reagenis. This systern responded to
-5 DNP by exhibiting color due to the activation of apoglucose
eaulaze by the 24-DNP-FAD conjugate. The presence of Gafquat
42 markedly improved the color response. Theophylline and
rhenvivin were also detd. by the title system.

97: 66193q Fluorescent reagent and method for determining
immunofluorescence. Tsay, Yuh Geng; Chen, Janet H.:
Palrer, Richard J. (International Diagnostic Technology, Inc.)
Eur. Pat. Appl. EP 47,459 (CL GOIN33/58), 17 Mar 1932, US
Appl. 185,235, 08 Sep 1980; 23 pp. Fluorescent diagrostic

H
L]
M0
n{ F
aed L]
[ I

reagents are prepd. which contain a hydrophobic hapten, a
hy(fro hilic compd. such as an aminoglycoside, peptide, protein,
or poiyacrylomide hydrazine [30601-03-7), and a hydrophobic
fluorescent compd. such as a deriv. of fluorescein [2321-07-5],
umbelliferone [93-35-6], or fluorescamine [38183-12-9]. The
hydrophobic hapten and the hydrophobic fluorescent compd. are
both bound to the hydrophilic compd: but sepd. from each other.
The reagents are used in tha solid-phase fluorescence immunoassay
of e.g. diphenylhydantoin (I) {57-41-0], phenobarbital [50-06-6],
and primidone [125-33-7] in blood serum and eliminate the
disadvantages of previously used reagents. ‘Thus, for the detn. of
the hydrophobic compd. I, a reagent was prepd. by coupling a
carboxylated deriv. of I and FITC [27072-45-3] with the
hydrophilie compd. gentamicin {1403-66-3). The resulting
hydrophilic conjugate has increased water soly., less susceptibility.
to fluorescence quenching by albumin and other serum proteins,
and improved antigenicity. .

89: 129920v Labeled 5,5-diphenylhydantoin derivatives for
radioimmunoassay. Parsons, George H., Jr; Eller, Thomas
(Baxter Travenol Laboratories, Inc) U.S. 4,092479 (CL
548-312; C07D233/72), 30 May 1978, Appl. 673,853, 05 Apr
1976;' 4 pr. Radioiodinated derivs. of hydantoin I (R = Rt = H)

o

HN N{CH )4 CONHCHCOIH

h o~} My
[4) (4] o

mc)ku( 1) eCOIRT

14, -
o 1 rn (4] 111

) [

(I1), useful in radivimmunoassays, were prepd. Thus, 5,5-di=
phenylhydantoin 3-Na salt was treated with Br(CH3),CO:Me to
ive hydantoinvaleric acid cster II1 (R2 = Me), which was
ﬁydro!yzed to 111 (R2 = H),which was condensed with tyrosine
via the CICOEt mixed anhydride method to give II. 1I was
indinated with Nai®I to give I (R = 135], ji1 = H; R = Rt = 125],
The radioiodinited derivs. were used in the radinimmunoassay of
5,5 diphenylhydantnin in rabbits.
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ANALYSIS OF THE ABSTRACTS OF PATENTS

Two patents are claimed for the preparation of isoniazid. B2.1. starts

from isonicotinic acid and B2.2. from isonicotinic nitrile.
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B2.1.

B2.2.

B2.3.

B2.4.

B2
ISONIAZID
Preparation

120269p Carboxamides and carbohydrazides. Stanley, Rob-
ert H.; Shaw, Barry Leigh (British Titan Ltd.) Ger. Offen.
2,364,059 (C1. C 07, B 01j), 1S Jul 1974, Brit. Appl. 513/73,
04 Jan 1973; 10 pp. Five RCOR! (R = Me, Ph, or 4-pyridyl;
R! = NHPh oz NHNII,) were prepd. in 80-99%, yicld by reaction
of RCO:H with R'H in the presence of (BuO)M (M = Ti or Zr).

96629t Isonicotinic hydrazide. Seefluth, Horst; Moll, Kart
K.; Baltz, Hans; Brueschaber, Ludwig; Schrattenholz, Gisela
Ger. (East) 63,493 (Cl. C 07d), 05 Sep 1968, Appl. 27 Dec 1967;
3 pp. An improved method for the prepn. of the title compd.
(I) from isonicotinonitrile (II) and hydrazine hydrate (ILI) s
described. Heating (iC0°) II in aq. soln. (10-50%) in the
preseace of an alk. catalyst such as the oxide, hydroxide, or car-
bonate of an alkali metal and addg. III dropwise results in ..~
proved yields of I and without the formation of insol. by-prod-
ucts. E. Tobler

ISONIAZID
Miscellaneous

89: 204222w Pharmaceutical preparation specific for nodular
thelitis. Laboratoire TECHNA Fr. Demande 2,361,117 (CL
AB61K47/00), 10 Mar 1978, Appl. 76/24,840, 09 Aug 1976, &
pp. A topical prepn. for treating nodular thelitis in ruminunts
contains kanamycin monosulfate [25389-93-0]}, hexamidine
isethionate [659-40-5), isoniazid [54-8S-3}, ar.d diaminodiphenyl
sulfone [80-08-0] in an oil-in-water emulsion. The preferred
vehicle is 10 parts DMSO to 80 parts of a lanolin, lanette N, and
propylene glycol mixt. After several weeks of treatment with the
prepn. the nodules Lecome soft and cease being painful. Ia most
cases, the nodules eventually disappear.

98: 49669n Technetium-99m-Jabeled isonicotinic acid hydrazide
apd a pharmaceutical agent containing this compound. Yamada,
Norihisa; Koizumi, Kiyoshi; Hisada, Kinichi (Ikeda Mohando Co.,
Ltd) Ger. Offcn. DE 3,216,026 (Cl. CO7D213/86), 11 Nov 1982,
JP Appl. 81765981, 30 Apr 1981; 20 pp. =T labeled izonicotinic
acid hydrazide was prepd. by reacting Na»=TcO; aith isonicotinic
scid hydrazide in the presence of a reducing agent. 9~Tc-labeled
isonicotinic acid hydrazide was useful in diagnosing tumors (Yoshida
sarcomas in rats and Ehrlich ascites tumors in mice). :
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ANALYSIS OF THE ABSTRACTS QF PATENTS

The only patent abstracted concerns a proce.. in which 2,6-xylidine

reacts with diethyl diethylaminomalonate.
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B3
LIDOCAINE.HCL
Preparation
B3.1. 101111g - Diethylamino - 2,6 - dimethylacetanilide. Nitta,

Yoshihiro; Takamura, Keiichi; Asada, Takaaki (Chugai
Fharmaccutical Co., Ltd.) Japan. 72 24,547 (Cl. C 07¢), 06 Jul
1972, Appl. 66 28,041, 04 May 1665; 3 pp. 2,6-Nylidine (1
mole) was made to react with >10 (preferably, 12-13) moles
diethyl diethylaminomalonate, the reaction mixt. treated withan
inorg. acid, bis(2,6-dimethylanilide) diethylaminomalonate salt
removed, and the residual 2,6-dimethylanilide moncethyl di-
cthiylaminomalonate heated in the presence of an irorg. acid to
give the title product, useful as a local anesthetic.
Hiroshi Kataoka
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ANALYSIS OF THE ABSTRACTS 0F PATENTS

42 Synthesis patents reflect significant research activity in this
field.

Hydrolysis of «csanopyridine js claimed in the following patents:
B4.13., B4.14. and B4.17..

Oxidation of B-picoline is claimed 1in the following patents: B4.5.,
B4.7., B4.9., 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 1is claimed in the following
patents: B4.7., B4.8., B4.11., B4.12., B4.15., B4.18., B4.19., B4.20.,
B4.23., B4.32., B4.35., B4.38. and B4.40.In B4.8. a yield of  91%
is indicated with a purity of 99.8%, 1in B4.32. 84-95% yield and 99.6%

purity are given.

The use of complex hydrides for synthesis of niacin is described

in B4.6..
Patents B4.43. - B4.47. describe processes for the purification of
niacin, in B4.48. - B4.50. processes for removal of isonicotinic

ac:d and recovery from mother liquors are described.




ABSTRACTS QF PATENTS




B4.1.

B4.2.

B4.3.

84.4.

B4.5.

B4
NIACIN

Preparation

102: 113321y Oxidaticn of alkyl groups tc carboxyl groups
under basic conditions. American Cyanamid Co. Jpn. Kokai
Tokkyo Koha JP 59,199,637 [34,199,637] (Cl. CO7TB3/00}, 12 Nov
1934, US Appl 185,769, 18 Apr 1583; 6 pp. Alkyl groups were

& N COrH

A NAR 1
oridized by MaQOa (M = Cu, Co, Ag: m = 1, 2; n = 2-6) at 25-95°
uncter basic conditions. Thus, 20 mL 15% NeOCl was added to a
eoln. of CuO 3.8, H:0 7.5, 50% aq. NaOH 3, snd quinoline deriv. (I;
R = Me) 1.0 g at 70° and stirred 18 h to give 92% dicarboxylic acid 1
(R = HO:C).

102: 162453s Electrochemical oxidution of pyridinc bafes.
Toamey, Joseph E., Jr. (Reilly Tar and Chemical Corp.) U.S. US’
4,452,439 (Cl. 204-78; C25B33/02), 13 Nov 1984, Appl. 597,014, 05
Apr 1884; 7 pp. Improved clectrochem. oxidns. of I were carried out

=
G

Z

] 1

in a memmbrene cell on a Pb()lf(nlnodcé Inl, ;: =Ikl_13 end Rl: l—CI;{:l.ha
Cae primary or secondary alkyl, a Ca« cycloalkyl, an aralkyl of the
for.m?ln [-(C)l'{:)-.-—aryl!,whcrc a = 1-3, -(CH2)~COR" or (CH2)mCHOHIU,
where m = 0=5 and R' = H, or a Ci< cycloalkyl, aryl or .nrulkyl group
having Ci and whercin 2 adjacent R groups on the ring may be a
fused cycloaklyl or a fused aryl group. Thus, 2-picoline wes oxidized
to picoiinic ecid at c.d. 20 mA/em? to give a8 product yml? of 80%
and 8 current efficiency of G7%. Using cd. 80 mA/cm?, current
efficiancies of ~905 were obteined in subsequent expts.

99: 139754m Aromatic or heteronromntic cnrhoxyluted com=
pounds. Fou, Merco; Hencini, Elena (Montedison S.pA. ) Fur,
Pat. Appl. EEP 81,384 (CL COTCS1/10), 15 Jun 1983, IT Apg,
81/25,502, 09 Dec 1981; 31 pp. RCOM (R = arom., heteroarom ;
RU = H, slkyl, cation) were prepd. by trealing an arom. or
heteroarom. halide with CO in the presence of a Co carbonyl, 8n arg.
halide, and an acid ascceptor.” Thus, 2-naphthoic pcid was prepd. in
91% yield by carbonylating 2-chloronaphthalene in the presence of
Co{CO, K2C0), and CICH2C0:Me in MeOH, followed by sapon.

Hughes, Leslie Richard (Imperial

97 51017 Nicotinic acid. Kueliev, A, M.; Dzhafurov, F. D

Hulieva, D. M.; Shakhgel'diev, M. A. (Institute of the
Chemistry of Additives, Academy of Scicnces, Azcerhaidzhan
SS.R) USS.I. SU 910,617 (CL C07D213/80), 07 Mar 1432,
Appl. 2,851,447, 18 Apr 1980. From Otkrytiya, lzobret, Prom
Dbraztsy, Tovarnyer Zngki 1982, (9), B3, Nicatinic acid
[59-67-6] is produced from 3-alkylpyridine hy fermn. with
Hacdlus species.

o R7294d Highly selective oxidation for manufacturing
pyridine carboxylic acids. Stoppani, Luigi, S.p.A. Belg.
868,261 (CL COTD). 16 Oct 1978, Twal. Appl. 77/25.812, 18 Jul
1977, 13 pp. The alxali dichromate oxidn. of alkylpyridines at
150-300° and pli 4.5-85 yielded the resp. pyridinecarboxylic
acids, B-Picoline wa ..cated with NasCra07 in water at 250° and
<38 kg/em? Lo give ..cotinic acid.




.

B4.6.

B4.7.

B4.8.

84.9.

B4.10.

B4.11.

87: 13508%c Nizetinic acid from pyridine. Kawamata,
Motoo; Fujikake, Shiro; Tanabe, Hidenori (Mitsui Toatsu
Chemicals, Inc) Japan. Kekai 77 36,670 (Cl. C0o7N212/80),
22 Mar 1977, Appl. 75/110,875, 16 Scp 1275; 3 pp. Nicetinic
acid was prepd. by treating pyridine with COz in the presence of
a metal hydride. Thus, 420 mmol pyridine and 105 mmo!
LiAlH« in 100 mL THF was heated for 1 h and treated with 130
mL/min COz ut 0-5° for 3 h to give 62% nicotinic aczid based oa
LiAlHe 'The yield was raised to 80-90% with dioxane ot
BuOCH:CH:0Bu as the solvent or with 20 kg/em? CO2 at 10°.
NaH, Lil, NaBH, or LIAIH(OCMe1)s instead of LiAlH. gave
24-58% yields. I. Matsumoto

§7: 135084x Niecin. Lundin, Sten Tore; Jaraas, Sven Gunnar
(Aktiebolag Bofors) Ger. Offen. 2,647,712 (Cl. Co7D213/£0),
18 May 1977, Swed. Appl. 75/11,816, 22 Gct 1975; 24 pp.
Niacin wes prepd. (up to 63% selectivity) by the oxidn. of
3-picoline or 2-methyl-5-ethylpyridine in the gas phase in the
nresence of a2 V20; catalyst with TiQ: promoter.

§6: 139875h Nicatinic acid. Masuda, Ketji; Kizawa, Hidenori;
Otaki, Yasuhiko (Nippon Sada Co., Ltd)) US. 4,001,257 (CL
260 29551 COTD21/55), 04 Jan 1977, Appl 303028, 02 Dec
1972, 7 pp. Nicotinic acid was produced in ~91% vield with
99.8% purity by oxidizing 2-methyl-5-ethyIpyridine with
100-8% of the stoichiometric amt. of HNQ, at 225 35°, 30-45
kg/cm? and pH 2.1-2.4 tor 12-16 min.

S6: 121171r Nicotinic or isonicotlinic acid from 3- or
4-picolines. Treszezanowicz, Fdward, Lipka. Barbara, Burzynska,
Barbura, Musierowicz, Jerzy, Stefaniak, Lech; Wawer, Anton.
Crovhowska, Maria  (lustytut Chemis Prremyslowep  Pol.
TRA01 (CLCOTD3L/38), 20 Dec 1975, Appl 155466, 13 May
1972, 4 pp. The known prep methods of the title acids were
simplfied  Thus, ammuoxidn of 3+ or 4 picoline in the presence
of 15 477 by wi H.O pave 3 or 4 evanopyridine, which wils
sepd. by sublimation at 10 14° and hydrolyzed in NHOH. The
ammoninm salts of the wads were thermally decompd. to give
bigh purity title acids K. Butkiewic?

85: 123773s Nicotinic acid. Suvorov, B. V., Kagarlitslii, A,
D0 Emelyanov, V. L. (Institute of Chermical Sciences, Academy
of Sciences, Kauzakh SSR) USSR 289,731 (CL Cn7D3, 45,
05 Mar 1976, Appl. L365,607, 04 Sep 1969, From (rhrvtiya,
Tzobret., Prom. Obraztsy, Tocarnye Znaki 1976, H300), 210,
Nicotinic acid prepn. by aummaxidn, of pyridine derive and
hydrolysis and decsrhoavhition of the mtermediate ivocingdinmeranic
dinitrile was improved by ncing substituted 2- or S-alkenyIpyridines
as the starting materials.

85: 94233k Nicotinic ancid from f-alkylpyridines. Inotie,
Toshio, Hara, ‘Tadanori  (Nippon Steel Chemical Co., Ltd)
Japan. Kokai 76 29,483 (C1. COTD213/80), 12 Mar 1976,
Appl. 747100952, 0% Sep 1974, 3 pp. Nicotinic acid was prepd,
by gas-phase oxidn. of B-ulkylpyridines with a V20,-13.0,
catalyst on Ti02 Thus, an aq. soln, of vanadyl oxalite and
HallO3 was kneaded with Ti0):, pelletized, and ealcined at 500°
to give n 4:1 molar V1051004 catalyst (10% Va0: based on
Ti02). The catalyst (500 nl) was packed into n tubular reactor
and treated with 800 hr i air, 30 g 2-methyl-5-ethylpyridine
(1)/ra3 air, and 35 g steam/y 1 at 285° 15 days to give G6%
nicotinic acid, 98% pure. I. Matsumoto



B4.12.

B4.13.

B4.14.

B4.15.

B4.16.

B4.17.
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84: 12166G0h Nicotinic acid. Suvorov, B. V.; Kuagarbuskii, A,
D.: Lebedeva, 0. B; Pavlov, B. A; Kutzhanov, R. T.
(Institute of Chemica! Sciences, Academy of Sciences, Kazakh
SSR) USSR 236473 (CL C07d), 25 Dec 1975, Appl.
1,172,555, 17 Jul 1967. From Otkrytiya, [zebret., Prom.
Obraztsv, Tovarnye Zneki 1975, 52(47), 163. Nicotinic acid
prepn. by ammoxidn. of alky!pyridines was improved by using
2-methyl-5—cthylpyridine; the latter was prepd. {rom isocinchomeronic
acid dinitrile hy sapon. with aq. NHi and decarboxylation of the
intermediate ammonium salt in an autoclave at 250-80° and
{0-65 atm.

$1: 90016w Pyridine nitriles and carboxylic acids. Gelbein,
2braham P.: Sze, Morgan C.; Paustian, John E. (Lummus Co.)
US. 3929811 (CL 260-295.5R; COTD), 30 Decc 1975, Ap 8
415,991, 15 Nov 1973; 8 pp. Nicotinonitrile (1) was prepd. gy
reaction of 2,3-lutidine or 2-methyl-5-ethylpyridine with NHj in
the sbsence of O and in the presence of Vi0Os catalyst; I was
hydrolyzed by heating with aq. NHj to give an eq. soln. of NHa
nicotinate, which was stripped with steam or steam-N at
elevated temp. to give nicotinic acid. A flow diagram of the app.
was given.

178572q Catalytic acid hydrolysis of aromatic or heterocyclic
nitriles to their corresponding acids. Norton, Richard V.
(Sun Ventures, Inc.) Ger. Oifen. 2,433,263 (Cl. CO7C), 17 Apr
1975, US Appl 404,966, 10 Oct 1973; 8 pp. Arom. nitriles,
c.g.. p-Celld(CN)z, were hydralyzed to the corresponding carboxylic
acids by refluxing the aq. nitrile seln. with an acid catalyst, e.g.,
AcOH or EtCO:H. at ~250°, fullowed by distn. to remove the
acid catalyst in the form of the amide. Hydrolysis of m-CcHi(CN)2
under these conditions gave 86% m-CeHi(CO:2t)z 2,6-CiwHa(CN):2
and nicotinonitrile were also hydrolyzed.

164003t Pyridinecarboxylic acids. Yasui, Hirochi; Inoue,
Toshio; Hara, Tadanori (Nippon Steel Chemical Industry Co.,
Itd.) Japan. Kokai 75 46,670 (Cl. CO7D, BO1J), 25 Apr 1975,
Appl 73 92,409, 20 Aug 1973, 4 pp. Pyridinecarhoxylic acids
were prepd. by vapor phase contact oxidn. of alkylpyridines or
quinonne (1) in the presence of catalysts contg. V20s, Fe:0s, and
Sn0-. Thus, a mixt. of vanadyl oxalate, Fe{NO3a)a, Sn(NOs)y, and
TiO= in H-0 was molded, dried, and calcined at 500° to form a
catalyst (100:15:100 molar V20;-Fe:0+-Sn0z; 1:10 YzOs-Ti01 by
wt.). A mixt. of 2-methyl-5-cthylpyridine (11), air, and steam
was passed cn the catalyst at 290° and 1000 hrt space velocity
to give 60.8 wt.% nicotinic acid (I111). Selectivity coefl. for 111
was 60.6 mole%. [ and 3-cthylpyridine were also used in place
of I1. K. Sempuku

97037s Pyridine derivatives. Gelbein, Abraham P, Sze,
Morgan C.; Vaustian, John E. (Lummus Cn.) Ger. Offen.
2,403,121 (C1. COTD), 22 May 1975, US Appl. 415,991, 15 Nov
1973, 18 pp. Nicotinonitrile was prepd. in 10 mole % vield by
treating 2,3-dimethylpyridine with NHi on a 40% V0. on
Si01-Al-03 (87:13) catalyst with a pore vol. 0.75 emi/g, surface
area 200 m?/y and particle size 60p at 371° an- a linear spatial
velocity of 600 hr-t.

97036r Pyridine manonitrile. Sze, Morgan C.; Gelbein,
Abraham P.; Paustian, John E. (Lummus Co.) Ger. Offcn.
2,435,134 (C1. COTD)), 22 May 1975, US Appl. 415,991, 15 Nov
1974, 30 pp.  Nicotinonitrile was manufd. continsously by
treating 2,3-lutidine or 2-methyl 5-ethylpyridine with NHion a
cal;_\lysl contg. 40% V.05 on Si0:-A104(87:13) with pore vol.
0.75 ens?/xz, surface area 200 m?/g, and particle size 60u ut 440°,
The nitrile was hydrolyzed to a nicotinic acid.
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B4.22.

43205b Nicotinic ncid. Masuda, Keiji; Kizawa, Hidenori;
Otaki, Yasuhiko (Nippon Soda Co., 1.td.) DBrit. 1,385,920 (ClL
C0D), 05 Mar 1975, Appl. 18,896/73, 19 Apr 1973; 7 pp.
Addn. to Brit 1,385919. Isacinchomeronic acid-free nicotinic
acid (I) was prepd. from dialkylpyridine mixts. Ly successive
HNOQ; oxidn,, concn. of the resction mixt., and conling. Thus, 1
was prepd. continuously by treating a mixt. of 2-methyl-S-butylpydine
GO, 2-propyl-5~ethylpyridine 30, and 2-methyl-5-ethyipyridine
(11} 10 wt %o with the quantity of HNOj theor. required for the
oxidn. at 230° and 35 kg/em? (or 10 min. The reaction-terminated
soln., pH 2.2, was concd. and the pH adjusted to 3.2 by adding
IT; subsequent cooling to 0-5° gave 73.3 wt. %% of 93% pure L.
The mother liquor was recycled.

2511Ge Nicotinic acid. Nj pon Sodu Co., 1td. Fr, z 3
2,228,776 (ClL. Cu7d), 0G Dgc 1974, Appl. 72 40§4-2.DC{24§(;:
1972; 3 pp. Addn. to Fr. 2,165,850 (See Ger. Offen. 2,256,503 CA
79;11894e).  Nicotinic acid was manuld. in 63.5'/.')'&'[(! with
96.4% conversion by oxidizing a mixt. of 2-methyl-S-ethylpyridine
2-propyl-5-ethylpyridire, and 2-methy-5-butylpyridine (!:J:G).
with the stoichiometric amt. of 28% HNO; at” 230° ond 35
kgg/em? for 10 min,

120493g Pyridinecarboxylic acids from alkylpyridines.
Nakajima, Kazuhisa; Sato, Tsunco (Japan Synthetic Chemical
Industey Co., Ltd.) Japan. Kokai 74 61,173 (CIL. 16 E431), 13
Jun 1974, Appl. 72 102,566, 12 Oct 1972; 4 pp. Alkylpyridines,
e.g., B-picoline, y-picoline, or coliidines, are oxidized tn pyridine-
carboxylic acids in the gas phase with O-contg. gasin the presence
of a V oxide catalyst contg. Ti, Al, and (or) Ni oxides. Thus,
118 g V:0. and 246 ¢ TiClyin concd. HICI was dild. with H,O0, ad-
justed to pH 7.0, and the salid heated to 500° and pelletized.
The catalyst (40 ml) of 1.07:1 V-Ti atomnic ratio was treated at
335° with 172 ¢ 6.08%, 2q. 3-picoline and 70.5 1. air over 1 hr to
give 81.29, nicotinic acid, together with 3.91 g unchanged g-
picoline. Similarly, +y-picoline and O-ethyl-2-picoline were
oxidized to isonicotinic and nicotinic (sic) acids, resp.

120789n  Pyridinecarboxylic acids. Hanoticr, Jacques D. V.;
Hanotier-Bridoux, Monique G. S. (f.abofina S. A.) Ger. Oficn.
2,242,386 (CI. C 07d), 07 Feb 1974, r. Appl. 72 26,867, 26 Jul
1972; 9 pp. Five pyridinecarboxylic acids I (n = 1, 2, or 3)

Creom, (-
N

1 N 1

were manufd, by air-oxidn, of the appropriate alkylpyridine
derivs. Il (Ry = 2, 3, or 4-Mc, 3,4-Me,, 4-Et, or 2,4,6-Me;) over
a Co(1I1) carboxylate catalyst with maintainiaga definite Cn(I11)
ion concn., i.e. >0 1 g/l., by addn. of rexenerating Acl. Thus,
1001. air/hr was p. ssed into 0.120A1 IT (R = 2-Me) and 0.240A1
Co(II1) acctate in HOAc 6 hr at G0°, 10 kz/cm? air, and >0.1
g/1. Co(l11) ion zoncn, (maintained by addn. of 359 AcH in
HOAc at 5 g/hr) to give, at 1009, sclectivity, 959, 1 (Jy ==
2-CO;H).

146416t Pyridinecarboxylic acids. Yokoyanin, Ryoichi:
Sawvada, Katsumi (Teijin Chemicals Ltd.) Brit. 1,330,135 (Cl:
Cu7d, B 017), 12 Sep 1973, Appl. 47,743/70, 07 Oct 1970; 8 pp.
DPure 3- and 4-pyridinecarboxylic acids were prepd. in higl yield
by air or O oxidn, of g- or y-picoline at 350-450° in the presence
orslenm and a V oxide-Cr oxide catalyst contg. a metal oxide
promotor, e.g. Su and Sb oxide. Thus, 0.8 g Sb;0, and 4 '
SnClLi.3.511,0 sep. dissolved in HCl were added to 25 g NHWVO,
ad 25 ¢ (NHL),CrQp in % 1L 1,0, The suspension was poured
onto 100 sl SiC carrier spr. surfaceurea 1.2 m*/g and av, particie
diam, 2.0 min and the iinpregnated procuct presintered at 400~
0% aned culeined 2 e at 700°,  y-Picoline at o conen. of 25.0 s
Nut? of air wus continuously passed 3 hir with 195 1l 11,0/ of
y-picoline /b and 200 L/hir air through a rexctor tube conty, 41
ml entalyst ot 350%.  The air was divided into 2 portions; one
portion wus passed through a HiO-evaporator and the other
through a y-picoline-evaporiator. Thic portions were niixed uwnd
fed inte the reactor vin n preheater.  Crude isouicotinie acid,
106.0 wt. % of 96.19, purity, was sepd. from the discharged
vapor by nir- and water-coolers.




B4.24.

B4.25.

B4.26.

B4.27.

B4.28.

B4.29.

3159ie Nicotinic acid. Masuda, Keiji; Kizawa, Hidenori:
Otaki, Yasuhiko (Nippon Soda Co., Ltd.) ~ Ger. Offen. 2,256,503
(CL. C07d), 24 May 1973, Japan. Appl. 71 92,142, 17 Nov 1971;
23 pp.  Nicotinic acid was prepd. in 85-909, yield by continu-
ously oxidizing 2-methyl-5-ethylpyridine with 100-117%, of the
stoichiometric aint. of HNO; at 205-25° and 30-45 kg/cm® with
residence times of 7—45 min.

29627f Catalytic manufacture of pyridinecarboxylic acids.
Teijin Chemicals Ltd. Fr. 2,110,607 {Cl. C 07d, B 015), 07 Jul
1972, Appl. 70 38,300, 23 Oct 1970; 17 pp. Oxida. catalysts for
plcolmes'contam Vand Cr (in the ratio 1:0.5-1 ), 50, and SnCl,,
Ge:0;, NbCls, TaCly, Gas0;, or ZrCl, and are calcined at >560°.
Thus, a catalyst was prepd. by treating 25 g NH,VO, and 25 4
(.\"H_.)zCrO. in 11 H,0 with 0.8 ESbiQyand 4 g SnCl,.3:51{;0,
pounng over 100 ml SiC, prefritting at 400-50*, and calcining for
2hrat700°. ~y-Picoline was quant. oxidized over the catalyst to
96.15; pure isonicotinic acid.

139828j Nicotinic acid from g-picoline. Yokoyama, Ryoichi:
Sawada, Katsumi (Teijin Chemical Industry Co., Ltd.) ]npan,'
72 27,515 (Cl. C 07d, B 01), 22 Jul 1972, Appl. €8 30,390, 07
May 1968; 3 pp. Adda. of water to O in the catalytic vapor.
phase oxidn. of B-picoline (1) increased the yield of nicotinic acid
(II) by 20-40 wt. 7. E.x., O (2001./hr) contg.25g I/m* O and
133 ml 11:0/g I/he were fed to 100:15:4:1 V-Cr-Sm-Sb catalyst
on silicon carbide carrier at 365-75° to give 98.3¢, 11 (purity
97.4%8). ) K. Sempuku

126435d  Pyridinecarboxylic acids. Kubo, Masayoshi; Hori-
kawa, Takeshi (Daicell Co., Ltd.) Ger. Offen. 2,165,035 (Ct.
C 07d), 13 Jul 1972, Japan. Appl. 70 122,247, 30 Dec 1970; 11
pp: Nicotinic acid (I} and isomicotinic acid were prepd. by
oxidn. of B- or y-picoline, resp., with O in the presence of Zr
salts, Co acetate, Mn acctate, and NIiBr. Thus, 20 1. air/hr
was passed into 186 parts B-picoline, ZrO(OAc);, Co acetate, Mn
acetate, and NH,Br (each 1.86 parts) in 539 parts HOAc at 200°
und 20 kg/em®.  After 2 hr, 809, I was obtained.

61622f Pyridinecarboxylic acids. Dicterich, Dieter (Farben-
fabriken Dayer A.-G.) Ger. Offen. 2,055,102 (CI. C 07d), 18
May 1972, Appl. I 2055 102.4, 10 Nov 1970; 24 pp.  Se loss jn
the onidn. of alkylpyridines to dinicotinic acid s reduced by
using oleunt contg  >€N%; SO, at 270-300°. Thus 138 € pyTi-
dine stock contg. 81 .5% 3,5<imethyl-, 7.3% 3-ethyl-5methyl.,
and 1.4% 3-methyluyridine in 1.5 kg 65%, olcum was added
during 2--3 br at 270-90" to 400 g H.SO,, 100 g 657, oleum, and 4
g Se, preheated to 225°, to give 76%, dinicotinic acid. Nicotinic
and isonicotinic acids were similarly prepd.  The dinicotinic
acid was also recovered as the di-Me, di-Ft, di-Pr, and diiso-
propyl esters.

£5713b  Continuous manufacture of isocischomeronic acid
and nicotinic acid. Avedikian, Souren Z. Ger. Offen. 2,125,
053 (C1. CU7d), 419 Dee 1971, US Appl. 23 May 1070; 17 pp. A
continuous process is described by which Cu isocinchomeronate
(prepd. according to U.S. 3,081,307) is converted to niacin by
treating it with NaOII, sepi. the Cu0, and treating the Na iso-
cinchomeranate with 11,50, to yive the free acid, which is con.
tinuously decarboxylated under pressure.

143482 Pyridine carboxylic acids.  Costea, Tendar; Cina-
rasu, Constantin (Institutal dv Cercetare ChitnicosFurmacentive)
Rom., §3,580 (CL. C 07/), 20 Auy 1971, Appl. 05 Feby 10648; 2 pPp.
Hugh yickds of the title compeds. were obtained by contimiously
refluxing analkylpyridine sulfate, N, vanadate, and counterfow
HENO, vapor: at atm, pressure, and the resulting mother liguor
mixed with alkylIpyridine up to the initial concn. and cecycled.

C. 1. Papadopol Calimah
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110193w Nicotinic acid. Tyupalo, N. F.; Yakobi, V. A
Kozorez, L. A.; Gangrskit, P. AL Nikiforov, A. AL (Lenin, V.
[., Polytechnic Institute, Kharkov) U.S.S.R. 300,848 ((_:l. A
61%, C 07d), 21 Jun 1371, Appl. 02 jul 1969, no pp. given.
From Otkrytiya, Izobret., Prom. Obrazlsy, Towurnye erukl 1971,
48(20), 15-15. Nicotinic acid was prepd. by the oxiln. of 3-
methylpyridine by an Os-air mixt. in H.SQ. contg. a rrist. of
<alts of variable valence mictals, such as Mn and Cr.

98352v  Nicotinic acid. Skryabin, G. K.; Golovieva, L. A.
(Institute of Biochemistry and Physiology of Microorganisms,
Academy of Sciences, U.SS.R.) U.S.S.R. 302,341 (Cl. C 07d),
28 Apr 1971, Appl. 30 Dec 1969; From Otkrytiye, Izobret., Prom.
Qbraztsy, Tovarnye Znak: 1971, 48(15), 80. Nicotinic acid was

prepd. by the oxidn. of 3-methylpyridine using Nocardia wmicro-
organisms,

48924e Nicotinic acid. Stocker, August; Marti, Othmar;
Pfaaunatter, Theodul; Scnrciner, Gerhart; Brander, Stephan
Lonza Ltd.) Ger. Offen. 2,016,556 (Ci. C 07¢), 22 Apr 1971,
Swiss Appl. 24 Sep 1969; 11 pp. Nicotinic acid (I} (99.6%
pure) was wanuld. tn §4-9570 total yicld by oxidn. of 2-methyl-
S-ethylpyrhine with 33%, HNO; at 330°, 290 atwin vage, 5.5 sec
residence tune, and 959 conversion in a tabular flow reactor,
crystn.of LIINO, salt at (2, and crysta. of I hiberated at 952 and
phL 3.3

4§014b  Catulytic manufacture of pyridinecarboxylic acids.
Vokoyama, Rynichi; Sawada, Katsumi (Teijin I.ul;, Ger.
Offen. 1,940,320 (CI. C 074, A G1k), 25 Feby 1971, Appl. 07 Aug
1060; 22 pp.  fA-Picoline or v-picoline (I) yields 3-79
mole % J-picolinic or HS-94.5 mole % 3-picolinic saids (1),
resp., when it is oxidized at 320-450° in the vapor phase with air
conty. H,0. The oxidn. is catalyzed by a mixt. of V and Cr
oxides, contg. 1-15% Sun and Sb or Ge, In, Nb, W, Ga, Zr
onides.  The catalyst was calcined at 560-850°. Thus, 25 y
ammmenium vanadate and 25 g ammoniom  chromate were
dissolvad in 11 10, and 0.8 ¢ SH,0; dissolved into a Little amt.
of HCE and 4 g SnClL.3.5H.0 were added. This suspension
was pourcd onto 100 ml. silicon carbide granules. The soaked
granules were sintered at 400-450° and calcined 2 hr at 700°.
An air stream contg. I oand H:0 was passed over the catalyst
at 350° 3 he to give 80 mole 9L yicld of 9614, pure 11

04213g Nicotinic acid. Kimura, Goro; Takada, Minory;
Yaman.ntn, Kosuke (Mitsui Toatsu Chemicals Co., Lul)  Ja-
pan. 70 31,179 (Ch. C 07d), 08 Oct 1970, Appl. 09 Ja. 1967] 2
pp.  An oligomer (1) obtained as a side product in a reductive
dimerization of acrylonitiide with Nully is hydimoensiad, de-
hydrogenated, and the resulting 3-substitutedopy ridice 58 axi-
dizad. Thus 109 ¢ Tin 150 il MeOTE is subjecta! G0 o ‘i
reedu, with 10 g Raney Co in an antadlaive with (o0,

1207 4 hr, the resulting piperishine deriv, heated 5 hrat 220” iy an
I stream with 20 g 109, Pd/C, the resolting pyridine deriv,
pradually added to 2 ke conad, 150, (¢ = 1.42), 5000 the mixt.
heated 2-3 hr to give 73 g nieotinie acid. firoshi Kataoka
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45352q Nicotinic acid by oxidation of pyridines with nitric
acid. Stocker, August; Marti, Othmar; Plammatter Theodul;
Schreiner, Gerhart (Lonza Ltd.) Ger. Offen. 1,956, .7 (Cl. C
07d), 11 Jun 1970, Swiss Appl. 03 Nov 1963-19 Scp 1969; 11 pp.
The title compd. (1) was prepd. by oxidn. of II (R = Me or Lit,
R = H or Me) or quinoline with 404005, excess JINQ; at

COH R
o™ e LT e
N N

230-330° and 50-300 atm to give LHNQ, (Ia) and subsequert
crysta. of I by adjusting aq. Ia to the isoelec. point of I with
the starting pyridines. Thus. a mixt. contg. 6.37 Il (R =
Et, R! = Mej (IIa) and 28.19, HNO; was passed through a
reactor tube 35 min at 239° and S6 atm, subsequently coned.
by evapn. and cooled at 5° to give 354.2 g Ia. Ia was dissolved
in H:O, heated at 60®, adjusted to pH 3.3 by addn. of 1fa, and
heated at 90° to give G6.99% I. The combined mother liquors
contg. 77.8 g I and 244.81 g Ila were mixed with 1Ia and HNO;
to get the starting conens. and were recycled. KSPG

43476p Nicotinic and isonicotinic acid. Eilhauer, Dieter;
Hoefiing, Wilhelm; Reckling, Gerhard; Meinicke, Karl H_;
Falrig, Peter Ger. (East) 08,229 (Cl. C (74, (03 Aug 1969,
Appl. 15 Jul 19GS; 2 pp. Crude pyridine base mixts. (b. 140-
50°) are treated with ag. HCHO soln. to give a disctiliate iree of
hydroaymethyl derivs. and a residue contg. methylolated compds.
Oxidn. of these fractions yields nicotinic (1) and 1sonicotinic acid
(I1}, resp.  Thus, 815 kg picoline mixt., contz. 24S% 4-picoline,
4247 3-picoline (IH), 67 2-picoline (IV), 184, 2.G-lutidine (V),
and 87, 2-ethylpyridine (V1), was refluxed 40 kr with 853 ke 377
ag. HCHO soln. After steam distn., 700 kx hvdroxymethyl-
4-prcoline mixt., contg. 406y, H-0, remained.  This was added to
2800 kg A0 wt. g boiling aq. HNQ, in 30 hr, and 1400 ke 5.0
was disted. to give a distillate conte. <165 HNO;:. The reactinn
mixt. was dild. with 400 kg H.O and the pH was adjusted to 3.5
with 109 NaOH to give 80% II. The steain distillate (1500
kg). representing a 369 aq. soln., ecomposed oi 384 1T, 67 IV,
209 V. and 79% VI, was distd. 1o give a first fraction (5300 ky)
contz. 395, base, consisting of 170, 111, 147 IV, 5257 V, and
177¢ VI, and a second fraction (¥) kg) conte. 39¢; base, consist-
ing of W47 111, 5%, V, and 147 VI.  The latter mixt. (900 kg)
was oxidized with 14530 ke KMnO, at 50-70° to give 180 ke .

49785q Nicotinic acid.  Suvorov, I, V.; ct al. (lustitute of
Chemical Sciences, Academy of Sciences, Kazakh S.S.R. and
Karaganda Metallurgical Plant) U.S.S.R. 235,764 (Cl. C 07d),
24 Jan 1969, Appl. 04 Nov 1966, Yrom Otkrytiya, Isobret.,
Prom. Obraztsy, Tovernye Znaki 1969, 46(G), 27. The title
compd. is prepd. by oxidative ammonolysis of 3-picoline in the
presence of a V oxide catalyst modified with Su ovides, or pro-
moted with W oxides fuliowed by hydrolysis of the micotinamide
atdl nicotinonitrile. MCCL

68170f Nicotinic acid. Zundel, Jean Fr. 1,509,120 (Cl. C
07a), 12 Tasn 196K, Appl. 2R Nov 19656, 3 pa. & Ethyl-2-methy!-
pyrubive (§) 450 5.), 1350 g, GO HNQO;y, and 700 m). H.0 re-
acted i the autoclave at 160-80° and satd. with air under pres-
sure until the oxidn, step was terminated, at 24 bars and 200°,
the mivt. satd. with air and steam, enoled, sand neutralized with
Na,COypave 247 p.onicotinic acid (I1) [conty. 0.5-17,, isocincho-
meronse acid (D] Mother liquors contain 28 ¢. I, 20 g, 11,
and 17 . L. A teeh. procedure is also described.
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37656s Nicotinic acid and isonicotinic acid. Ruelpgers.
werke und Teerverwertung A.-G.  DBrit. 1,132,746 (Cl. C 07d),
06 Nov 1968, Ger. Appl. 24 Jun 1965; 4 pp. Nicotinic acid
or isonicotinic acid is prepd. by oxidn. of asubstituted pyridine
(3-alkylpyridine or 4-alkylpyridine) in an org. solvent which
remains chem. unchanged, and the resulting soln. heated in the
presence of SeQ; to 130-200° with intruoduction of NO; into the
soln. Thus, 94 ;. 3-methylpyridine of 989 purity was dis-
solved in 730 g. 1,2,4-trichlorobenzene, 1 g. S¢O, added, and
at 130° 0.5 g. NO+/min. introduced to » total amt. G5 g. NO,.
The mixt. was heated to 180°, with centinuation of addn. of
NO: to an addnl. amt. of 70 g., caaled, and worked up to give
90 g. crude acid. The acid was dissolved in 400 ml. water and
40 ml. coned. HCl and adjusted to the isoclec. point with NaOIH.
The motier liquor was coned. to give a total of 79 g. nicotinic
acid, m. 235-7°. Irom the trichlorohenzene soln., 11.7 g. and
from the water mixt. 936 g. methylpyridine was obtained to
give & total yicld of nicotinic acid of approx. §5%. Similarly,
an §7.8% yicld of iconicotinic arid was obtained from 4-mcthyl-
pyridine, and com. mixts. of 4-methylpyridine, 3-methylpyri-
dine, and small amts. of 2,6- and 2,4-dimethylpyridine, 2-
cthylpyridine, and 2-methylpyridine were converted to mixt.
of isonicotinic and nicotinic acids. BRPN

37657r Nicotinic and iscaicotinic acids. Arics, Robert
Fr. 1,509,049 (Cl. C 07d), 12 Jan 19GS, Appl. 23 Nov 12¢6; 3 pp.
Alkyl- and dialkylpyridines are treated with reduced amts. 5f
HNO; to give the title acids. Thus, a mixt. of 14 Kz 3-cthd-
2-methylpyridine, 5.4 kg, 60C; 1INO; , and 2.5 1. water is agi-
tated nt 160°/18 atm., zir introduced at 3300 L./hr. at up to
180°, air then introduced at 1000 1. /hr., and steam introduced
at 3000 1./hr. The mixt. is heated to 200°, the pressure in-
crensed to 24 atm., and the jntroduction of the air-steam mixt.
continued (until CO; evolution stops) to give 1070 . x\irulll}ic
acid. Similarly prepd. is isonicotinie acid. BDPF

1049971 Nicotinic acid. Castern Scicntific-Research Conal-
Clhiemical Institute (by N D. Rus’yaanva, N. V. Malysheva,
L. P. Vurking, and V. K. Kowdratov), U.S.S.R. 191,562 (CI.
C07d), Jan, 20, 1067, Appi. Oct. 12, 1985, The title compel.
©oprepd. by oxida, of quinaline or its derivs,, c.¢. S-ydroxy-
Guinoline, with ozonzed O, The process is siraphified and yicld
ineeeased by conducting the oxidn, in dil. AcOH at the b.p.
of the reaction mixt. From fzobret., Prom. Obraztsy, Tovnrrye
Lzl A4 BS010NT), MOGCL

90685n  Preparation of nicotinic acid. Robert D. Lekiere,
Raymond A, Jensen, and William Buiter (to Chemiek Lihorg-
torwes, Inel).  US. 3,313,821 (CL 200-205.5), April 15, 3.7,
Appl Aug. 3, 19640 4 pp. Compds, conter. o pyridine mincices
are converted to the selte and onvdized waith N0 Cro), o 1o,

vieatizie acad oDy bl vields Fhitis, gepiendin dsa, 3 o
P25 il water TG v, St N Cr 0n O et b e ',
1 seadeth astockiy e copabide of swothep e, - tau) i, ahie ol
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si b was by prond
Dopeeadime, Dogeis )

St dpyodine, and gurmobine, (GRS IRN




NIACIN
Purification

B4.43. 170701q Purification of pyridinccarboxylic acids. Inoue,
i Toshio (Nippon Steel Chemical Industry Co.. Ltd) Japan.
Kokai 74,124,070 (CL 16 E431), 27 Nov 1974, Appl. 73 35,590,
30 Mar 1973; 3 pp. Pyridinecarboxylic acids (I) were purified
by passing gases contg. I through layers of adsorbent particles
below the pptn. temp. of X. Thus, 30 g nicotinic acid (1) (purity
97%) in N was sublimed at 230° and 610 mm Hg and gaseous I{
passed at 230° over 339 g electrically fused Al203 (contg. 56%
Al;O3; preheated 5 hr at 250°) to give 94.7% II (purity >99%).
Porcelain Al:0s, SiOr-Al:Q; (87:13). active terra alba, silicon
carbide, and .ieselguhr brick were also used. K. Sempuku

170685n Recrystallization of pyridine derivatives having i
polar substituents. Kato, Satory; Inoue, Toshio; Hara,
’I_'uc_iargon {Nippon Steel Chemical Industry Co., I.td.) Japan.
Kokai 74 100.057 (CL. 16 E431), 20 Sep 1974, Appl. 73 11,194,
29 Jan 1973; 3 pp. Pyridine derivs. wit polar substituents are
recrystd. from a solvent contg. H:O and ales. Thus, 15 g
nicotinic acid of 98.7% purity, prepd. by gas-phase oxidn. of
alkylpyridines, was recrystd. from 193 g 7:3 MeOH-H,0 with C
to recover §2.3% colorless acid, >99.8% pure. Rectystn. from
MeOH or H:0 alone gave o colored product. MeQCH:CHOH-H,0
(7:3) was also n good solvent. Similarly, nicotinamide was
recrystd. from 1:1 aq. EtOH. I. Matsumoto

B84.45. 170684m Pyridinecarboxylic acid purification. Inoue,
Toshio (Nippon Steel Chemical Industry Co., Ltd) Japan.
Kokai 74 100,086 (ClL 16 E431), 20 Sep 1974, Appl. 73 11,193,
23 Jan 1973; 2 pp. Crude pyridinecarboxylic ncids are recrystd.
first f[rom ales. and then from H,O. Thus, 15 g nicotinic acid of
99.1% purity, prepd. by gas-phuse oxidn. of alkylpyridines and
sublimed, was reerystd. first from 135 g FLOH and then from 135
g H:0 with C to recover 66.7% pure acid, which was less colored
than the control {t1e solvent order revessed). I. Matsumoto

B4.46.

135981p Purification of pyridinecarboxylic acids. Inouc,
Toshio; Yasui, Hiroshi; Kato, Sutoru; Hara, Tadanori (Nippen
Steel Chiemical Industry Co., Ltd.) Japan. Kokai 74 49,966
(C1. 16 E431), 15 May 1974, Appl. 72 92,939, 18 Sep 1972; 3 pp.
Pyridinecarboxylic acids (I) were purified after heating crude I
Activated cluy may be added to crude I hefore heating. E.g.,
200 g nicotinic acid (I1) (purity 26.6 wt. €7) was heated with 5
wt, % activated clay for 10 hr at 220° in’ the air, treated with
activited Cin 11;0, 1o give 63.3%;, I (purity 99.9 wt. ;).

K. Scmpuku

B4.47.

120503v  Pharmaceutical grade nicotinic acid. Falrig, Peter;
Angermann, Wernter; Meinicke, Karl H. Ger. (East) 72,525
(C1. C 07d), 20 Apr 1970, Appl. 18 Dec 19G68; 2 pp. Tech. nico-
tinic acid prepd. by KMnO, oxidn. of 3-picoline contains mincral
salts and dipicolinic acid which are difficult to remove by the
customary recrystn. fromn 1,0. The title process is cliarac-
terized by the use of FcSO, as a complexing agent for the quant.
elimination of dipicolinic acid. Tech. nicotinic acid (75 kg
contz, 3% K:S0, and 27, dipicolinic acil) and 1.9 kg FeSO,..
7H10 in 600 1. tapwater stirred 2 hr under reflux and conled to 20°
rave 45 kg pharmaceutical grade homogeneous white nicotinic
acid. The decp red combined mother-liquors und filtrates was
concd. and the crystal mash filtered off, returned to a new batch
of tech. nicotinic acid, and again treated with FeSO0,.7H,0.

C. R. Addinall
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NIACIN
Separation

43109p Separation of a eutectic mixture of nicotinic and iso-
nicotinic acids. Bialek, Jerzy; Porada, Slawomira {Instytut
Chemit Ogolnej) Pol. 57,333 (Cl. C 07¢). 30 Jun 1969, Appl.
29 Dec 1966; 2 pp. An ellicient method is described for the
sepn. of nicotinic acid (I) and isonicotinic acid I (II) from their
cutectic mixt. by crystn.  Thus, 18 g of a eutectic mixt. contg. I
75 and II 259, was dissolved in 310 ml H;0, the pH of the soln.
was brought with gaseous NH; t0 4.5, and the soln. was evapd. te
179 ini and lefr to erystallize: S g of I, contg. <3S, 1l was ob-
tasned and after recrysta. pure I was obuamed, m. 235.5-7°
Crystn. ntother liquors were evapd. 10 dryness and the ammonium
sults of the pyridinecarboxylic acids were decompd. at 120-30°.
The residue, contg. S6.5% of [ and Il in the ratio 6:4 was sepd.
by conventional method, e.2. according to Pol. 50.079. Cf. Pol.
34,921 and 33,452; U.S. 2,748,135; Austrian 242,699.

Karol Butkiewicz

3842g Separation of nicotinic and isonicotinic acid. Hocting,
Wilhelm; Eilhaucer, Hans D.; Krautschik, Gerd; Mohrhauer,
Rolf Ger. (East) 58,000 (CI. C 07d), 05 Oct 1467, Appl. 26
Jan 1967; 2 pp. Mixts. of nicotinic acid (1) and i_sqmcohmc
acid (II) were sepd. by an extn, with substituted pyridines (III)
at 50--120° followed by an extn. with HNQ, at 0--39'. Thus,
1ke. Tand 1kg. ILin 3 kg. 11T (b. 115-250°) was stirred 2 hrs.
at 97°, the suspension filtered, the filter-cake washed with 1 1.
MeOH, and dried to yicld 770 g. Il (purity 94.1%). The filtrate
was evapd. to dryness, the residue (1205 g.) treated with 1690
£-64% aq. HNO; at 50°, the reaction product filtered off and dried
to give 1.4 kg. nitrate of I (purity 937). Yor further purifica-
tion, the nitrate was stirred with 1120 g. 209, aq. HNG; 2 hrs.
ae 20-25°, filtered off, and dried to give 1315 g. nitrate (purity
95.59%). This substance was suspended in 2630 g. distd. water,
aq. KOH added to ppt. T at pH 3.5, the ppt. filtered off, washed
with Mc¢OH, and dricd to yicld 855 g. 1 (purity 979). The
washings and the mother Jiguor were worked up in a cimilar
manner 1o give 285 . of o mist. of 2R.597 Laud 71.57, 11 which
was need for the neat oxtin, process. A. Roders

40029p Recovery of nicotinic and isonicotinic acid. Eilhauer,
Hans D.; Krautschick, Gerd; Kurtschinkski, Gerhard Ger.,
(East) 61,544 (C1. C 07d), 05 Muy 1968, Appl. 28 Aug 1967;
3 pp. The tide compds, (1) are recovered from mother liquors
couty. 207, I by continuous countercurrenC extin. at 0-100°
with an org. base satd. with L0, folluwed by extn. with concd.
(till 567,) aq. NaOH at 0-120°. A description of a pilot-plant
s ziven and atable contg. results with various bases, 9%, recovery
cte. H. Pouwels
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Misceilaneous

135975q Catalysts for oxidation of alkylpyridines. Morita,
Masanmiichi; Inoue, Toshio; [Hara, Tadanort (Nipoon Stecl
Chemical Co., Lid.) Japan. Kokai 74 39,591 (CI. 2./9)G112,
13(9)G113, 16 E431), 13 Apr 1974 Appl. 72 82,849, 71 Aug
1972; 4 pp. V, Sn, Ti, Bi, Sb, - .. W compds. were tsed as
catalysts for the air oxidn. of 8- or y-alkylpyridines. E.g., 11
2-mcthyl-5-ethylpyridine vapor was air-oxidized in the presence
of a catalyst contg. 1 kg TiO., 117 g NH VO, 175 ¢ SnCl._.SH_;Q.
100 g Bi(NO;).6H,0, and 850 mil H,0 to give 61.29; nicotinic
acid.

99510b  Catalyst composition for gas phase catalytic oxidation
of picoline. Yokoyama, Ryoichi; Sawada, Katsumi (Teijin
Chemical Industry Co., Ltd.) Japan. 72 00,805 (Cl. C 07¢, B
015), 11 Jan 1972, Appl. 04 Mar 1963; 2 pp. A mixt. of V,0;
and Cr:0; (V:Cr = 1:0.5 to 1:1) wascalcined preferably at 650
780° i1 the preseace of O to give a desired catalyst.  * ., a mixt.
of V, Cr, Sn, and Sb (100:75:4:1) carried on SiC (8-10 mesh) was
hicated at 650° in the presence of O to give a catalyst. 8-Picoline
was oxidized using the resulting catalyst at 390° with 200 1./hr
air to give 86.87; 3-pyridinecarboxylic acid of 989, purity.

Hiroshi Kataoka

101: 191639w T-Butylphenoxyalkylene esters of benzoic and
nicotinic acids, compositions containing them nnd their anti=
histaminic method of use. Berger, Frank Pi.: De Graw, Joseph I.,
Jr; Johnson, Howard L. U.S. US 4,.51,474 (ClL. 424-266;
C07D213/55), 29 May 1984, US Appl 174,183, 22 Jan 1980; 15
pp- Cont.~in-pait of U.S. Ser. No. 114,183, abandoned. 3.4-RRiCe=
Hi0(CH)-(CR%).(CH2),0RY (1, R = H; Ri = alkyl; RR! = alkylene;
Itz = H, alkyl: RY = H, acyl; m, n, p = 0-10) were prepd. and
4-Me,CCHAO(CH ), OR (11, R = nicolinoyl, q = 3, 4; Ré = Bs, g =
4) were claimed. Thus, 4-MesCCHOH was treated with Cl(CHz)chc
to give IT (R4 = Ac, ¢ = 4) which was sapond. to give II (k¢ = H,
IT1). 1T was esterified with nicotinoyl chlorice to give Il (R¢ =
nicotinoyl, ¢ = 4, IV). The histamine release—inhibiting activity of
H1 and 1V relative to that of chlorpheaesin was 10.0 and 20.0, resp.

101: 191700q 14-Dihydropyridine csters and drugs contnining
these csters. Sunkel Letelier, Corlos; Pau de Casa-Juana Munoz,
Miguel: Statkov, Peter R.; Straumann, Danielle (Cermol S, A)

i:97664j Antidepressants containing L-tryptuphan and ,
mlc?nlo:r'nine, oxidase inhibitor. Coppen, Alec James Brit. UK Par,
Appl. GI3 2,120,299 (Cl. AGIK45/06), 16 May 1984, Appl.
82/31,975, 09 Nov 1982; 3 pp. Antidepressunts contain L-tryptophan
(73-22-3] at lower doses when combined with 8 monocamine nzidase
(9001-66-5) inhibitor, e.3., phenelzine [51-T1-8]) or tranyleypromine
[155-09-9]. ‘The antidepressant action of lhe,compn. is greater than
either compd. alone in their usual dosages. The compns. may als
¢contain folic acid [59-30-3], ascorbic acid (50-81-7), pyridoxine
(65-23-6]), thicmine (59-43-8), riboflavin [83-88-5], nicotinic acid
[59-67-6] or nicotinamide [98-92-0}.
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_lq_l: 92147h Lutent curing agents for cpoxy resins. Takeuchi,
Koji, Abe, Masahiro; Ito, Nobuo; Hirai, Kiyomiki (Ajinemoto Co.,
Inc.) Eur. Pat. Appl. EP 104,837 (Cl. C03G59/56), 04 Apr 1934,
JP  Appl 82/164,557, 21 Secp 1982; 32 pp. he curing agents,
useful in formulating novel stable 1-package heat-curable epoxy
resin-based compns., are prepd. by treating a polyfunctional epoxy
compd. and a compd. ' :ing a tertiary group and 21 OH, SH,
COOH, snd CONHNH: groups, and by treating the 2 above
commponents and an org. compd. having =2 active H atoms (excluding
cormpds. having epoxy or '~rtiary amine groups). Thus, a mixt.
contz. Epon 823 (I) [25068-38-6] 100, ZnO 3, TiOz 2, and curing
sgent, prepd. by treating I with 1-(2-hydruxy-3-phenoxypropyl)-2-=
phenylimidazole (11) {91434-81-8] 20 paris, had onset temp. S0°,
peak temp. 135°, curing temp. and time 120° and 60 min, resp., and
sturage stability at 30° >1 rio, compared with 60°, 170®, 100°, 60
min, and <1 day, resp. for r similar compn. contg. unreacted 11.

101: 53637t Supplementary food contesining vitamins n:pd/or
minerals apd optionally further components. Van der Eijnden,
Cornelis Maria Joseph (Van Melle Nederland B. V) Eur. Pat.
Appl. EP 102,663 (CL A23L1/30), 14 Mar 1984, NL Appl.
§2/3,150, 10 Aug 1982; 12 pp. A food product is prepd. from water,
carbohydrates, and vegetable oils, end fortified with vitamins and
minerals. The product may be used to supplement food in areas of
malnutrition. Thus, a mixt. of sucrose [57-50-1] 42, glucose syrup
42, hydrogenated cocoa fat 8, gum arabic [9000-01-5] 1, and water
7% was boiled at 123° to 7% residual moisture, cooled to 70°, and
treated with 4.5 g of a mixt. of vitamin A {11103-57-4], vitamin D3
(67-97-0], vitamin E [1406-18-4], vitamin C [50-81-7), vitamin B:
[59-41-81, vitamin B; [33-88-5), vitamin Bs [8059-24-3}, vitamin
Biz  [63-19-9). jolic acid [59-30-3], niacin [59-67-6), and
pantothenic acid [79-83-4]. The mass was mixed, cooled, formed
into blocks, and packaged.

98: 2538r Concentrated GTF chromium complex brewers yeast.
Szalny, Andrew U.S. US 4,343,905 (CL 435-256; C12N1/16), 10
Aug 1982, Appl. 166,454, 07 Jul 1980; 5 pp. Brewers' yeast contg.
~2000 pg Cr/mg, >80% of which is present as glucose tolerance
factor (GTF)-active orz. Cr complex, is prepd. by culturing the yeast
in a medium contg. Cr oxide ~29, nicotinic acid 29-32, glucine
17-20, 1.-glutamic acid 17-20, and t-cysteine-HCI 19.3%, based on
wt. of solids. The yeast nutrient was prepd. by dissalving nicotinic
acid, glycine, snd Lglutamic acid in H;0 at 90° with const. egitation;
a soln. of Cr oxide in H2G was added slowly, followed by L—cysteine-HCL
The soln. was stirred for 1 h at 90°, and allowed o settle and cool for
43 h. A suspension of brewers’ yeast in H10 at 35° was added, and
the mixt. agitated for 24 h at 35°, and heated to 90° for 3 h. The
kitled yeust wns aprny dried, hydrolyzed with o proteolytic enzyme,
the ceil fragments were removed by centrifuging, and tie sol
materinl wns kpray dried and assayed. The org. Cr content was 80%
of the total Cr. When sdministered to normal subjects with
sbnormal glucose control, mature disbetics, and juvenile diabetics at
200 up Cr/day for 4 mo, blood cholesterol and triglyceride levels
decreesed, and high-d. lipoproteins increased.  Glycosylated Hb
levels in diabetics were normalized,

91 69228p Charge for melting vanadium {erroalloy. Bairiunov,
B. I; Zaiko, V. P.; Ryss, M. A; Shcherbakov, S. S.; Pigasov,
V. F.; Sibilev, Yu. P.  (Chelyabinsh Electrometallurgical
Combine) U.S.S.R. 765,384 (Cl. C22C33/04), 23 Sep 1980,
Appl. 2698527, 03 Apr 1978, From Othrytiva, [zobret., Prom.
Obraztsy, Tovarnye Znaki 1980, (35), 170. The loss of metal by
slag 15 decreased and the sepn. of slag from metal in a solid form
improved by adding 10-25% sludge {rom manul. of nicolinic
acid  [59-67-6) (MnQ; 50-60, NaOH 0.7 1.2, Ph 0.01-0.1%,
balance H20) to the title charge contg. V material 30-40,
Si-contg. reducing agert 8 15, C-contg. reducing agent 2-5%,
balarce Ca conty. flux




I

B4.60.

84.61.

_]3_

105298d Trapping nicotinic acid. Hara, Tadanori; Inoue,
Toshio (Nippon Steel Chemical Industry Co., Ltd.) Japan.
Kokai 74 62,475 (CI. 16 E431), 17 Jun 1974, Appl. 72 104,440, 20
Oct 1972; 3 pp. Nicotinic acid (I) was trapped by introducing
I-contg. gases at 100-200° onto the layers bearing fillers of
mactive partictes of 0.5-10 mm in diam. E.g., 13.5 g crude I
(purity 979,) was sublimed & hir under 30 1./hr N current at 235°
and 610 mm,  The sublimed vapor (220°) was passed over 100
ml fused AlLO; (1-1.4 mm in diam.; inlet temp. 180°, outlst
temp. 140°) to trap 13 g I (purity >99%, 0.5~1 mm in diain.).

K. Sempuku

43287b Nicotinic acid esters. Azerbaev, I. N.; Erzhanov,
K. B.; Kasymkhanona, U. F. (Institute of Cheniical Sciences,
Academy of Sciences, Kazakh S.S.R.) U.S.S.R. 351,849 (CI.
C 07d), 21 Sep 1972, Appl. 13 Aug 1970. From Otkrytiya, Izo-
brd., Pio.n. Obrastsy, Tovarnye Znaki 1972, 49(28), 72." Heating
nicotinoyl chloride hydrochloride with acetylenic glycols in the

prescnce o a tertiary amine afforded the correspondiig title
esters.

123706v  Microbiological production of protein-vitamin con-
centrates. Dikanskaya, E. M.; Balabanova, A. A. (All-Union
Scicutific-Research  Institute of Protein Biosynthesis) Brit.
1,226,477 (Ci. C 07d), 31 Mar 1971, Appl. 28 May 1969; 3 pp.
Protein-vitamin cones. fortified with riboflavine are produced
by Eremothecinm oskbyii in a yeast medium produced from
petrolenm hydrocarbons.  Thus, yeast produced on a mixt. of
petroleura n-parating was dild. to a concn. of 6 wt. %, sterilized
11 500 mi rocking flasks, and inoculated with a 29 2-day culture
of £. aslybii grown ou similar yeast medium.  The culture was
grown uader differcut acration conditions for 6 days.  With
acration of 0.4, 2.2 and 3.5 g O/hr, 280, 1330, and 1730 mg of
ribofluvine/kg of duy prepn. were formed after 2 days; 10,330,
11,600, and 10,98) my /&y were formed after 6 days.  The fungus
was then grown in a 500 ml fermentation tank with 300 mil of
yeast medinn prepd. as above.  Biomycin antibiotic, 200 wnits/
ail, was added and the mediun was inoculated with 10 vol. %
of flask culture of E. askbyii. Fermentativn was carricd out
with acration and mising; oleic acid was added to control
framing.  “The temp. was kept at 302, Iu 21 hr the medium
turned yellow due to riboflavine. In 48 hr the vitamin B, con.
tent was 500 pg/ml and in 70 br it was 8830 pg/inl, which cor-
responded to 0000 mg/kg of dry prepa.  After 70 ir the culture
mass was dried at 100°. The dry powder contained crude pro-
tein K%, riboflavine 9000, panluthcnic‘ acid 510, pyridoxine
20, nicotinic acid 500, thiamine 10, aud biotin 0.2 mg/kg.

S. P. Marino
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ANALYSIS CF TH

ABSTRACTS OF PATENTS

The patents B5.1. - B5.6. are held by 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.
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ABSTRACTS OF PATENTS
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B5
NIKETHAMIDE

Preparation

85: 32655p N, N-Disubstituted carboxylic amides. Grega,
Erzscbet; Gribovszky, Pal; Marosvolgyi, Sandor; Pinter, Zoltan;
Szilagyi, Cyula; Szita, Istvan; ‘Tarr, Cseba; Tasi, Laszlo
(Eszakmagyarorszagi Vegyimuvek) U.S. 3,941,783 (Cl. 260-247.7V;
CQ'ID). 02 Mar 1976, Appl. 421,642, 04 Dec 1973; 6 pp.
Nineteen I .NRUR? [R = Me(CHw, CICH:, Ph, substituted
pheny!, 3-pyrid¥ll, Ph:CH; Rt,R? = same or different Ci< alky!
or Ph: or NIUR? = morpholino] were prepd. Ly reaction of
RCO:H with CICONR!R? at 110-220°.

84: 1799014 N ,N-Disubstituted carboxylic acid amides.
Eszakmagyarorszagi Vegyimuvek Neth. Appl. 73 17,053 (CL
Ca7C), 16 Jun 1975, Appl. 73 17,053, 12 Dec 1973; 19 pp.
RCONRIR? (I; R = Cias alkyl or haloalkyl, Ph, or substituted
phenyl; RS, R? = the same or dilferent Ci.1s alkyl or substituted
alkyl, Ph, or substituted phenyl, or RIR*N = a N heterocycle)
were prepd. by reacting RCO:H with RIR*NH or with CICONIRIR?,
with elimination of HC! and CO2. Thus, Me(CH2)1.CO:H with
BuNH gave 75% I (R = n-CisHu, Rl = R? = Bu), and Bz0H
with CICONPhCHMe; gave 78% BzNPhCHMez. Eighteen other
1 were prepd.

84: 58967w N,N-Disubstituted sromatic and aliphatic
carboxylic amides. Gribovski, Erzsebet . Marosvolgyi,
Sandor; Pinter, Zoltan; Szilagyi, Gyula; Szita, Istvan; Tarr,
Csaba; Tasi, Laszlo (Eszakngsarorszagi Vegyimovek) Fr.
Demande 2.233,735 (CL C07CD), 04 Jul 1975, Appl. 73
43,808, 10 Dec 1973; 22 p». Amidation of bLenzoic acids or
PhiCHCOH with amine-f :osgene mixts. and with carbonyl
chlorides ﬁave twelve RCONIURZ (T; R = Ph, substituted phenyl,
CHPhs, RV = Ci-s alkyl; R? = Ph, Ci-¢ alkyl; NRiIR? =
morpholino). Similarl lJ)rcp(‘l. were seven I (R = pentadecyl,
CiCHz R! = Bu, CHMes, Ph, alkoxymethyl, R? = Bu, Ph,
dialkylpheny!). T are useful as herbicides snd analeptics and in
the treatment of arteriosclerosis.

~1: 4690g N,N-Disubstituted carboxylic acid amides. Grega,
Frasehet; Gribovszki, Pal; Marosvolg)'i, Sandor; Pinter, Zaltan;
Nzilagyi, Cyula; Szita, Istvan; 'Tarr, Csaba; Tasi, Laszlo
Austrion 323,123 (CL CO07C), 15 Sep 1974, Appl. 10,083/73,
ot Dec 1973; 10 pp.  The title amides were prepd. in high yield
m 1 step by trealing the acid with the secondary amine ard
COCL: o7 the carbamoyl chloride. “Thus MelCHDLCONES, was
whtained in 75% yicld by treating Me(CH3),.COal1 with COClq
rnd NHBus, or in 74.8% yield by trealing Me(CH2)1sCO2H with
4. NCOCI. Other amides similarly prepd. include BZNPhCHMe:,
Cit H.CONPhs, N N—diethylnicotinamide, and N-benzoylmorphaline.
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B5.6.

85.8.

163852 N.N-Disubstituted carboxylic acid amides.
Greza, Erzsebet: Grihovszki, Pal; Marosvolgyi, Sandor; Pinter,
Zoltan;  Szilagyi, Gyula;  Szita, Istvam;  Tare, Csaba; ‘Tasi,
Laszlo (Eszakmagyarorszagi Vegyimuvek) Ger. Offen. 2,365,451
(CL CO7C), 31 Jul 1975, Appl. P 23 65 451.5-42, 11 Dec 1973;
235 pp. Division of Ger. Offen. 2,361,604, RCONRR2 (R, 11, R
= alkyl, Ph; NIUR?Z = morpholira) were prepd. by heating a
carboxylic acid with a disubstituted carbamoyl chloride at
110-180° without a solvent. Thus, 3.5-(0:N):CH:CO:H was
heated with Bu:NCOCH at 140 60° to give 74% 3.5-(0:N):=
CeHaCONBua.

96777w N,N-Disubstituted benzamides. Grepa, Erzscbcg;
Grihovszki, Pal; Marosvolgyi, Sandor; Pinter, Zoltan; Stzilagyi,
Gyula; Szita, Istvan; Tarr, Csaba; Tasi, Laszlo (Eszakmagyarorszegi
Vegyimuvek) S. African T4 00,572 (CL (_:07c). 24 Oct 1974,
Appl. 74 0572, 29 Jan 1974; 24 pp. Benzoic acids rea_nch:d with
amine-phosgenc mixts., or carbamoy! chlorides, to give eleven
benzamides [I; R end R} (same or different) are CHMez, Ph, Bu,
Et, CH:CHMe2, CHMeEt, and NRR! = 4-morpholinyl; R? = H,
Cl; R3 = H, CI, NOz, OM¢; R¢ = H, Cl, OMe; R® = H, NOa2,

n3

4

R \_-%— conRp'
ﬂ, H:

OMel. Similarly prepd. were six RCONRIR? [{1; R = pentadeeyl,
CH.Cl, CHPhy K and R? (same or diffcrent) are Bu, CHMez,
Ph, Me]. 1 and IT are useful in the treatment of arterivsclerosis
and as tranquilizers, analeptics, and herhicides.

112810w N N-Dicthylnicotinamide. Moulin, Fraucois
(Lonza Ltd.) Swiss 473,123 (C1. C 07d), 15 Jul 1969, Appl. 22
Feb 1966; 2 pp.  Through a mixt. of 30 g. nicotinic acid (I) and
36 5. AcNEt; (II) was passed 120 ml./hr. N and the flask lieated
so that, at a vapor temp. of 130-50°, 5 ml. of mixt. AcOH-II
distd./hr.  In 9 hrs., 43.5 ml. distillate was collected and 40
wl. ITadded to the mist.  After cooling 6.9 5. Terystd. and the
residue distd. 1o give 1 and 89.7%, title compd., big 155-7°.

Gerben Sipa

10n5n7e NN -Diethylamide of mcotinic acd Diorandon.
tovey, S0 N Tt v htiikov, B Farherov, W00 DY aoed el
Pow ratowseat dnstone, USRS RO ZIBIRS 00 O owld T
My 10ns, Anpl. o Diee Mt From [zobret., PProm. (Ghrazisy,
Tovarnwe Znoke 1963, 45017), 26, Title compd. i prepd. from
micotimie aced amd B H i the vapor phase @ the presence of o
silica vel catadyst. KNG |
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ANALYSIS OF THE ABSTRACTS OF PATENTS

There are two main groups of patents both starting from 2-methyl-
5-nitroimidazole. In Cl1.1., C1.2. and C1.8. this compound reacts

with ethylenoxide and in C1.3. - C1.6. it reacts with chloroethanol.
In C1.5. a yield of 71.8% is given.

Other processes C1.7. - C1.9. at a first analysis do not reveal signifi-
cant advantages compared to the standard processes.




ABSTRACTS CF PATELTS




Cl
METRONIDAZOLE
Preparation

Cl.1. 147480d 1-Hydroxyalkyl-5-nitroimidazoles. Frank, Anton;
Karn, Helmut; Spaenig, Hermann (BASF A.-G.) Ger. Offen.
2,359,625 (CL Cu7D), 05 Jun 1975, Appl. P 23 59 625.0, 30
Nov 1973; 11 pp. 1-Hydroxyalkyl-5-nitroimidazoles (I, R = R2

r? NO,

N NCHRCH,OM

R 1

=H, R =Me, H,Et, CHMez: R=Rt = Me, R2=H;R= Rt =
H, R2 = Me; R = Rz = Me, Rt = H) were obtained in
53.6-78.4% yields by treatment of a S5-nitroimidazole with
ethylene or propylene oxide in a mixt. of (HCO)z0 and AczO and
25-30°. 1 are polymn. catalysts and condensation catalysts.

Cl.2. 97648p 1-(2-Hydroxyethyl)-2-methyl-5-nitroimidazole.
Muhlbrod, Jan (Starogardzkie Zaklady Farmaceutyczne °*‘Pol-
fa**)  Brit. 1,301,225 (Cl. C 07d), 29 Dec 1972, Pol. Appl. 138,-
251, 19 Jan 1970; 3 pp. The title compd. (I) was prepd. in 80%
yield frem 2-methyl-5-nitroimidazole sulfate and ethylene oxide
in mixts. of H,SO; and a satd. aliph. compd. having an O-contg.
functional group or an O heterocycle. Thus, 200 g 2-methyl-5-
nitroimidazole (I1) was poured and 158 g }H;SO, added dropwise
to 140 m! Me;CO and 23 ml ethylene glycol below 4C°. A total
of 320 g ethylene oxide and 66 g H.SO, were alternatively added
in portions over 100 min to the reaction mixt. at 45-50°. After
pptn. of unreacted 11 by diln. with 450 ml H.O the mixt. with
35S, NaOH at 35° pptd. 205 g crude product which gave 141 g L.

Cl. 3. 101618¢c 2-Substituted-1-(hydroxyethyl)-S-nitroimidazoles.

Klosa, Josef; Thosmas, Gottfried; Friese, Johannes Ger
(East) 88,028 (Cl. C 07d), 20 Feb 1972, Appl. WP 12p/145,335,
05 Feb 1970; 3 pp. The imidazole (I) was obtained in 71.8-

o,u’[)\u-

"
CrpCHOn 3

4.50, yield of 18.3-10.2% conversion by hydroxyethyluting

methylnitroimidazole with ethylene chlorohydrin, satd. with
HClg) at 125-7° for 9.5-10.5 hr.

Cl1.4. 10160%a Antiparasitic  l.substituted  5-nitroimidazoles.
Valles, Paolo (CRC Compagnia di Richerche Chimiche S. A.)
Swiss 520,000 (Cl. C 07¢), 28 Apr 1072, Appl. 3211/67, 06 Mar
1967, 5 pp. The antiparasitic title compds. (I) were prepd.

/[_§\
N R
Crglrgx g

from alkylene dihalide and 1/-imidazoles in the presence of
HCOH, HOAc, or EtCO4l{. Thus, 6.3 g 2-methyl-5-nitro-
imidazole, 84.6 g Br(Cil;):Br, and 21 g HOAc was heated 48 hr
at 110-14* togive L. 4 g1 (R = Me, X = Br). Similarly prepd.
were [ (R = Me, X = 1 and OH). H. J. Nitzschke

o




C1.6.

€1.8.

,110314m  1- (8- Hydroxyethyl) - 2 - alkyl - $ - nitroimi
IA\losa, Josef Ger. Offen. 2,001,432 e 07d), 15""]‘31' zx?;l,fxs .
ppl. 08 Jan 1970; 7 pp. The title imidazoles (I) are prepd. b):

rul .
o 2"}:;7;0« b ¢

treatment of 2-alkyl-S-nitroimidazoles with HOCH C i
) 1CH:Cl in th
prc?exzcc ;f"l’{q at a raised temp. Thus, 2—mclhyl-\S-x:ilroimlidf
;w e lrsl’. .::—4 )m_HOCHxCH;Cl satd. with dry HCl stirred 10.5
r at 125-7° gave in the basic residue 2-methyl-4(5)-nitroimii-
az:le_. The filtrate made alk. with NaOH to pH 10 and the H,C -
‘.:':8 xso-Pr?H-w_asl_led ppt. dried yiclded 71.8% I (R = Me), m
158.5-60.5°.  Similarly was obtained I (R = Et), m. 87-9°.

C. R. Addinall

22129s Chemotberapeutic nitroimidazoles. Toth, Joszef;
Fekete, Gyorgy; Gorog, Sandor; Gorgenyi, Katalin; Szporny,
Laszlo; Boor, Anna; Holly, Sandor (Richter, Gedeon, Vegyes-
zeti Gyar R. T.) Austrian 269,135 (Cl. C 07d), 10 Mar 1969,
Hung. Appl. 26 Nov 1966; 8 pp. 1and II, wherein R is H or
low alkyl were prepd. Thus, 20.5 g. 2-methylimidazole is re-
fluxed 3 hrs. in 60 ml. CICH;CH,OH giviog 40 g. light yellow oil,

N .
O'N—Q—\u ,430)
* 5N
Giewor  HENY

be_1.e 140-240° which yielded 12.44 g. 1-(2-hydroxyethyl;-2-
methylimidazole, m. 63-5° (AcOEt); hydrochloride m. 125-7°;
picrate m. 154-6°; nitrate (I1I)-HCI, m. 108-15°, nitrate picrate
m. 160-2°. III was stirred at 20-30° while 78 ml. HNO; was
added dropwise. P,0; (16.6 g.) was added and alter 10-15 hrs.
at 20-75° worked up to give 41:59 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 Il (R =~ Ac), m.
70-3°. The new compds. are of therapeutical value as chemo-
therapeutics against trichomonas infections. Friedrich Epstein

87814k 1-(2-Hydroxyethyl)-2-methyl-5-nitroimidazole. K R
K A Tovama Zdravil Brit. 1,138,805 (Cl. C 074d), 01 Jan 1969,
Yugoslavia Appl. 20 Jun 1966; 2 pp. A mixt. of 11.7 g. 1-(2-
bromoethyl)-2-methyl-5-nitroimidazole, 39 ml. HCONH,, 1.8
ml; water, and 0.3 ml. 88-1007, HCO,H is heated 3 hrs. at 110-
15°,27-8 ml. HCONH, distd. at 0.7-0.8 mm., and the residue
worked up to give 697 1-(2-hydroxyethyl)-2-methyl-5-nitroimi-
dazole, m. 160-2°. BDPN

77973x lB-(Hydroxyethyl)-2-methyl-5-_qitroimiduole. Al-
dea, Vasilichia; Banulescu, Virginia; Cilianu, Stefan B.; Pel-
loni, Viorica (Romania, Institute for Chemical-Pharmaceutical
Research) Rom. 51,308 (Cl. C 07d), 16 Sep 1968, Appl. 11 Oct
1967; 2 pp. The title product (I) had pharmacol. activity.
Thus, 13 HCO;H, 1.4 crude 2-methyl-5-nitroimidazole and 2.8
kg. ethylene oxide was treated at 25-30° for 90 min., kept 75
min. at this temp. and worked up to give 75-6% I, 1563-9°.

Marcel M. Gregorian




c1.10.

C1.11.

25918z Imidazole derivatives. Toth, Jozef; Fekete, Qyurgy;
Boour, Mry. Lujos; Szporny, Laszlo; Gregenyi, Mrs. Akos;
Gorug, Sandor;, Helly, Sandor (Richter, Gedeon, Vegyeszett
Gyar R. T.) Hung. 154,716 (Cl. C 07d), 30 Apr 1968,
Appl. 26 Nov 1966; 33 pp.  Ethylolation of 2-methylimidazole
(I) with CICH.CH.OH, (CH:):0, or (CH.0);CO uords 1-(2-
hydroxyethyl)-2.methylimidazole (I}, which is then esterified,
the nitrate (I11) and acetate esters are nitrated, and the 4-and
S5-nitro derivs. ure sepd., followed by hydrolysis of the ester
group. The ratio of 4- 2nil S-nitro derivs. vanied dependingon
the reaction conditions.  Thus, a mixt. of 20.5 . I and 60 ml.
CICH:CH:OH was retluxed 2 hrs., concd. in vacuo and frue-
tionated, the fraction be_y 140-240° taken up in ELOH, the HCl
content neutralized with KOH, und the soln. filtered and concd.
in vacuo, to yicld II, m. 63-5° (FKtQAc); hvdrochloride m.
125-7°; pierate m. 164-6°. 11 (25.2 5.) wus added with stirring
to 100 ml. 96, HNO, a1 0° and the mixt. stirred at roon temp.
2 hrs., poured onto ice and extd. with CHCl, nt pII 10 (NaO1H)
to yield 929 III, a pale yellow oil; hydrochloride m. 10S-15°;
picrate m. 160-2°. II (12.6 g.) was dissolved in 42.7 mnl. Ac:O
at 0°, the soln. kept at 110-20° 3 hrs., and coned. in vacuo, the
oily residue ndded in portions to 12,6 ml. coned. HNQ; and
157 g P20, a1 0-20°, and kept 5 hrs, 4.2 ml. coned. HNQ; added
at room temp.,nnd the whole kept at ronm teinp. 15hes., dild. with
100 ml. 11,0 at 0°, and ncutralized wiih 1151, 409, KOII soln.
with cuoling to pll 10 to deposit 7.8 . 1-(2-ncetoxycethyl)-2-
methyl4-nitroimidazole, m. 142-14°  (I1,0). The mother
liquor was extd. with CH:Cl: and worked up to yield 1-(2-are-
toxyethyl)-2-methyl-5-nitroimidazole, m. 70-3° (is0-1'r;0).
The ancetyl group was removed by heating in ¥ HCL at 90°
several hrs. to give 1-(2-hydroxycthyl)-2anethyl-4-nitro-
imidazole (IV), m. 125-30° 1-(2-hydroxycthyl)-2.methyl-5-
nitroimidazole (V), m. 158-60°. A mixt. of 200 g. I, 258 g.
(CH20).0C0, 20 ¢, I$CO; , and 500 ml. HCONMe: was stirred
at 140-39 3 birs., filtered at 60°, and concd. in vacuo, the residue
ndded in portions with stirring to 1060 mnl. conrd. TINO; ut
0-10°, the mixt. stirred at room termp. 1 hr, 356 . 1.0, added
at 0-10°, the whoele stirred at room temp. 18 hrs_, added to 1600
k. dee, extd. with CI1.Cls, and innde plk. with 255) il 505,
NuaOlH (pll 10), the alk. soln. was extd. with CH:Cl;, and the
arg. phase worked up to yield 2146 g. 1-(2-hydroxyethyl).2-
methyl-t-nitroimidazole and 1-(2-hydroxyethyl)-2-methyl-5-
nitroimidazole nitrate esters (VI and VII respl) in a ratio of
40:60. A soln. of a mixt. of 42:58 VI and VII in 93 ml. 5N
H:S50, was kept at 100° 2 hrs., dild. with 100 ml. 10, and
neutralized to pH 5 with 70 ml. 409, NaOH soln. to deposit
19.3 . V. The mother liquor was extd. with EtOAc at pll 9
and worked up to yield IV, T, Mahnesi

19156b 1 - (8- Hydroxyethyl) - 2 - methy! - S - nitroimidazole.
Kraft, M. Ya.; Kochergin, I'. M.; Tsyganava, A. M.; Shlik.
hunova, V. S.; Ordzhenikidze, S. (All-Union Scientific-Research
Chemical-Pharmaceutical  Institute) U.S.S.R. 201,416 (CI.
C 07d}, 08 Sep 1967, Appl. 14 Jun 1966.  From Jzobrel., Prom,
Obraztsy, Tovarnye Znaki 1967, 44(18), 33. The title compd. is
prepd. by treating 2-methyl-4(5)-nitroimidazole with 60 in
the presence of org. acids.  The pracess is conducted in a mixt,
of H. 'O aned AcOIT. MGCLL

21010v 1 - (2 - Hydroxyethyl) - 2 - methyl - S - nitroimidazole.
CLC, Compaygniodi Riceres Chimican $.0, Neth, Appl. 6,008,-
513 :CHoC 07dy, Dee, 22, 19050 Swie Appl, June 20, 1065, 6
pro A sespension of 2000 MeCHENCH:CHINO, iS00 al. dey
chionasie b hiented withe stirnmg ot S wntl complete soln. and,
alter canling to 102, 20 v, HON CHOCH.ONG o added, “The
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APPENDIX P20




[AB]

JIRARSEE0N

ANALYSIS OF THE ABSTRACTS OF PATENTS

There are only two new synthesis patents. C2.1. mainly deals with
the approach to the isoxazolamine, whereas (2.2. describes an

interesting alternative to protect the amine group of p-aminosulfonyl-

chloride.
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