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This 1s an invention by Handady Vaenkatakr
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of Central E£lectrochemical Research Institute, Karaikyd{ =
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This invention relates to the slectrochemicsl preparation
of beta-phenylethylamine from benzyl cyanide by elsctroreduce
tion technique using deposited cobalt black amthode over

graphite substrate under stationmary conditions. This amine

can also be prepared by catalytie reductien of the cyanide

using precious metal oxides. Electrochemical methods have

already been developed for the preparatien of this amine using
deposited palladium black as deseribed im Indian Patent Na,
143206 and nickel black cathods as described in Indian Patant
No.145304, The electrochemital mathed dsscribad here is
expacted to be lass costlier than the cetalytic method., Bets-
phenyl-sthylamine ies a drug intermediate wsed in the manufsc-
pure of variety of anti diabetie drug, It ie also an eféic-

ient corrosion inhibitor,

7he main object of the invention is to prepare beta-
phenylsthylamine using cobalt bBlsck cathode by an electro-
chemical method. This is the first time that such a deposited
cobalt black cathode has been employed successfully on a pilot
plant scale for the production of beta-phenylethylamine,

In an aqueous ethanolic ammonium sulphate medium, benzyl
cyanide was reduced using deposited cobalt black cathode with

satisfactory pieid of bet a~-phenylethlamine.

The novelty of the process 1is mainly in the use of the
depoeited elsctrode for the Pirst time on e pilot plant acals
for the manufacture of beata phenylethylamine, The cost of

production of the amine is nou about tuenty times raduced
(approximately) compared with the cost of the smine using

palladium bback electrode.
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This invention consists of three stages, In the first

cobalt black is deposited over graphite plete. In the second
stage the electro-reduction of benzyl cyanide is carried c;ut |

with the deposited electrodes in aqueous ethanolic ammonium

sulphate medium., In the third stage, the amine is 4ieclated

in pure form from the catholyte.

In the first stage, cobalt black is deposited over graphite

plate by electrodeposition from a bath containing cobalt
ammonium sulphate.

In the second stage, the reduction of benzyl cyani-e in
aqueous ethanolic ammonium sulphate medium was carried out with
cobalt black cethode. A ceramic porous pot, containing aquesous
sulphuric acid as anolyte was used as the diaphragm into which
a8 hollow lead silver alloy cylinder was placed as the anode,
The temperature of the catholyte was maintained around 25%.,

A current denszity of 5 amp/sq.dm was found to be the most ad-
vantageous, taking into account various factors of elecroly=-
sis, As the theoretical charge was found to be insufficient

extra current was passed to obtain a maximum yield,

The third stage is the isclation of pure beta-phenylethy-
lamine as followss At the end of the electrolysis, the cathole
yte was distilled to recover alcohol when the unreduced benzyl
cyanide was found to float which vas removed, The residue in
aqueous solution was then neutralised with NaOH, to liberate
the amine. The amine was then purified by distilling at a
boiling point of 198°C,

The following ie the typicel example to illustrate the

process of the invention

Rxample

Catholyte $ 60 litres of &thanol + 52 litres
wvater + 3.6 kg of (HHA)ZSO‘#S;& | 71
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Anolyte

Cathode

Anode

Electrolytic cell

Current density employed
for reducation

Current passed
Cell voltage

Pure beta phenylethy-
lamine obtained

Yield

Current efficiency

The main advantage of
that the use of cobalt black

Aqueous sulphuric acid 10% (16
litres)

Deposited cobalt black cathodns
over graphite plate (16 nos of
20 cm x 15 cm s8ize; effective

area 6 sq. dm inclusive of both
sides)

16 nos of hollow perforated cylinde
er of lead silver alloy {(area of
each anode is 5.5 sq, dm), These

anodes are kept inside ceramic
diaphragm

Circular PVC vessel to accommodate
these 16 cathodes plates and 16
diaphragms

5 A/sq. dm

500 amperes

10-12V

64%
Lop

the process of the invention is
cathode has brought down the

cost of phenylethylamine considerably.

We Claim §

1. An improved process for the preparation of P-phenylethy-
n
lamine by electrolytic reduction of benzylcyagide wherein a

cobalt black deposited cathode is used in aqueous ethanolic

ammonium sulphate solution and a lead silver alloy as anode

and separating the P-phenylethylamine formed from the cathol;tn

24 A process as claimed in claim 1 wherein the electrolysis

i8s carried out in a diaphragm cell at a temperature upto

25°C at a current density of 5 amp/sq.dm.

3o A process as claimed in claims 1 or 2 wherein

E—phenylethylamine is separated by distillation to recover the

alcohol and unreduced benzyl cyenide and the residue is neuterls

ised with excess of alkali to liberate the amine,



b, A process as claimed in any of the preceding
claims wvherein the cobalt black cathode used is a
graphite plate deposited with cobalt black.
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