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This invention relates to the preparation of
Beta~phenyl ethylamine hydrochloride from benzylcyanide., In the
method invented, Beta~phenyl ethylamine hydrochloride is
prepared from benzyl cyanide by electrolytic reduction using
deposited palladium black graphite cathodes (both stationay
and rotating), Hitherto, the following methods have been
proposed for the preparation of Beta~phenyl ethylamine;

(1) Reduction of benzyl cyanide using palladium adsorbed over
carbon under high pressure; (2) Reduction of cyanide using
sodium and ethanol, Raney Nickel and lithium aluminium hydride,
The mgfhod proposed by us‘at present is a simple electrochemical

rOut [ 3 Y

This invention consists of two stages., The first
stage involves the deposition of palladium black over
graphite cathode using a bath containing palladium
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chloride and emmonium chloride in aqueous hydrochloric
acid medium, The current density employed for the
deposition 18 very low and is critical. Aquecus ' = . Qm
chloric acid contained in the porous pot is used as

the anolyte, the anode being a graphite plate,

In the second stage, Beta-phenyl ethylamine hydroe
chloride is prepared from benzyl cyanide by electro-
chemical reduction in ethanolic hydrochloric acid medium
using deposited palladium black graphite cathode either
under stationary or under rotating cond.tions. A graphite
Plate is used as the anode and is kept inside a ceramic
porous pot, contianing aqueous hydrochloric acid which
is the anolyte, The reduction is carried out. in the
temperature range of 15 to 25°C. In cases where cathode
is kept stationary, the catholyte is wigorously stirred
using a glass stirrer, A current density of 2 to 8 A/sq.
can be employed for the reduction for both stationary and
rotating cathodes, Twice the theoreticasl time has been
found to be necessary to obtain a good yield, After the
electrolysis is over, the catholy*e 1s distilled urnder
vacuumr, When most of the alcohol is removed, a dsrk
brown coloured liquid (identified as phenyl acetaldehyde)
separates sut. After the removal of the dark brown
coloured liquid, the distillation is continued when a
dard brown coloured mass is cvtalned, This
si-11d is crystallised to get a pure and crystalline

Beta=-phenyl ethylamine hydrochloride.
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The following are the typlcal examples to illustrate the
inventionge

Eart 1

Deposition of Palladium Black gver graphite plate (Stationary)

Cathode _ $ Graphite plate

Ancde . § Graphite plate pleced inside a
diaphragm

Catholyte $ A dilute solution of palladium

- chloride }% €pl) in aqueous

HC1 6% (W/V) containing 0.5 to
2% ammonium chloride (Total
volume of the catholyte = 3350 ak)

Anolyte 6% aqueous HC1 (W/V) 75 md

Cathode current density
Anode ourrent density
Cell voltage
Temperature

50 wA/sq.dme
75 M/SQ «dm,
1.5V

30 to 35°C

The depoaition is ocontinued till the catholyte becomes colourleass
The same procedure is adopted for the deposition of palladium
black over rotating cylindrical graphite rod.

Part I1I(s)
Reduction of benzyl cvanide using stationary cathode
Experimeni No.1

W% W % W e

Catholyte 3 N ethanolic hydrochloric acid
350 ml)

Anolyte ¢t 3 N aqueous hydrochloric acid
(75 ml)

{ Palladium black deposited over

Cathode graphite plate (effective area
0.8 Bq.dﬂ.) " )

Anode ¢ Graphite plate of 0.5 sq.dm, area

Current passed s 6 amps

Cell voltage t 4.5V o

Temperature of the catholyte 3 10 to 15 C

Benzyl cyanide addad t 10 gms

Phenyl ethylamine hydrochloride

isolated 1 8.5 gms

Phenylacetaldehyde got

{oyproduct) t 2 ml

Yield eftiaiongz(:ithhr;spect

to phenyl ethylamine hy roe »

chloride) 1 63%

Current efificiency with respect

to the product s 31.5%

Energy consumption t 9.75 kWh/kg

-l -
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Experiment No.

Current passed

Cell voltage

Temperature of the catholyte
Benzyl cyanlide added

Fhenyl ethylamine hydroe
chloride isolated

Phenylacetaldehyde gét
(typroduct)

Yie1d efficiency(with respect
tn phenylethylamine hydro~
chloride)

Current efficiency with respect
t the main product

Energy consumption

-

- a8 ¢

3N ethanolic hydrochloric acid

Catholyte t
(350 m1)
Anolyte $ 3N aqueous hydrochloric scid
(75 m1)
Cathode $ Deposited galladlun black
graphite plate (effective area
5 sq.dm,)
Anode ¢ Graphite plate of 0,5 sq.dm.
Current passed t 3 amps
Cell voltage 8 3.5V
Temperature of the catholyte $ 10 to 15°C
Benzyl cyanide added t 5 gms
Phenyl ethylamine hydroe
chloride isolated $ 3.5 gms
Phenylacetaldehyde got
(Byproduct) $ 1.5 ml
Yield efficiency (with respect
to phenylethylamine hydroe
chloride) s 52%
surrent efficiency with respect
to the main product t 26%
Energy consumption ¢ 9,19 kWh/ka
Part 11(B)
-Reduction of Be de using rotating cathode
Experiment No,_ 1
Catholyte ¢ 3N ethanolic hydrochleric acid
(350 m)
Anolyte H gﬂ aqueous hydrochloric acid
5 ml
Cathode t Palladium black deposited over
rotating cylindrical graphite
rod of 0,5 sq, dm, area
Anode Graphite plate of 0.5 sq.dm.

4 amps
4,9 Vv
10 to 15°C

2 15 gms

12 gms

2 ml

60%

30%
10,24 KWh/kg
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The following are the main features of the invention:

1.

2.

3.
b,

This inventions opens up a new and simple route for

the electrochemical synthesis of Beta-phenyl ethylamine.
A minimum amount of deposited palladium is sufiicient
for carrying out the reduction experiment,

Isolation of amine hydrochloride 1s easy.

This method avoids the use of high pressure generating

equipments,

Dated this 5 th day of April, 1975

..... . Saf=, ,
Asstt . Patents Officer,

‘Council)l of Scientific of Industrla’
Research.
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THE PATFNTS3 ACT, 1970

COMPLETE SPECIFICATION
{Section-10}

®Electrochemical preparaticn of beva-phenvi-ethyiamine

hydrochloride from benzyl cyanide®™.

COUNCIL OF SCIENTIFIC & INGUSTRIAL RESEARCH,
Rafi Marg, New Delhi~t1, India, an Imiien registered body

‘incorporated under the Registrastion of Sorieties Act

(Act XXI of 1860).

The following specifi‘ation psrii-u.srily describes and
ascertains the nature of this invention and the mesnner in which it
is to be performed:=~

This is an invention by Handady Venkatakrishna ldupa,
Director, Venkatasubraminian Krishnan, 3cientish and Kanakasabapathy
Ragupathy, Junior Scientific Asslstant, all employed at the Central

Electrochemical Research Institute, Karaikudi, Tamll Nadu and all

are Indlian citizens,
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This imveation relates te the preparatisn eof
beta-phenylethylonmine hydrechleride, a drug imtermediate,
This chonioal ezr be prepared by amy ene of the
fellewing metheds: (1) Catalytic hydregematien ef bemzyl
eysnide using palladium abserbed ever carbem (ii) Reduc-
tien of bemzyl cyanide usimg sedium amnd ethamol er
Ramey mickel er lithium alumimium hydride. The present
e¢lectra-reductien technique is a simple precess where .

the eperatien amd werkimg up ef the produot are oasy,

The main ebject of the imventiem is te prepare
pure beta-phoaylethylamime hydrechlvride im goed yields,
The first stage of the precess is the depesitien of
pelladium black ever graphite ocathede usimg am aqueous
aeid selutien oconvaining palladium chieride and
ammenium chleride., These depesited palladium blaeck
eathedes were used fer & few reductiom experiments with
periedioc replenisnment of the depesit. Thus, this
e¢lectrereductien technique invelves the use of only

snall ameunt ef palledium,

The secend stage ef the process deals with the
preparatien ef beta-phenylethylamine hydrechleride frem
benzyl oyamide, 1In this method, depesited palladium black
ever graphite acts &s the cathede., Renzyl cyanide in
squeeus alcehelic hydrechloric acid selutien is
sleotrelytioally reduced usimg the abeve said cathede,
After the electrelysis is over, the cathelyte is distilled
ander rﬁduood pressure whem becva-phemylethylamime hydre—
chleride corystallises eut from the residue., This is aa
slectrevatalytic reductien and the depesited pallaedium

black saots as a cathode~cun~catalyst.

o~

0



143906
The prasesd favestion first consiote o Win

depesition of palliadiun Plesk ever graphite sathage,
The second stage of the inventien censiste of & precess
ter the preparation of beta~pheuylcvhylenine bydre-
ohlofilo. This iavelves the elecirereduetion of beasyl
sysmide using & depesited palladiuna black cathede im an

aquesus slcoohelic aocid medium,

The inventien is & precess fer the preduwetion
of deta~phemylethylamine hydrechleride sad the accem-
paaying drawing (Plg.i)-il 2 scheme for the preparatiea
of the same, Im the diagram, the oell is made of &
graphite vessel(1) depesited with pal’asdium blaok whieh
scts as the cathede, draphite red(2) acts as the anede.
Ceramio pereus pet(3) aots sz the diaphragm separating
the esathelyte(4) frem amelyte(5). The cathelyte after
the elecirelysis 1s them transfexred to the glass~lined
distillation untt(6) for vacuam distillatien te recever
the amime s81t(7) and ethanel(8) which oam be reused im

'UIDOOQI.I‘ experimeats.

1led black ever gxa thede
Cathede Cylindriocal graphite vessel oclesed
at ene end
‘loto Graphite placed imside a dispbragm
Cathely e A dilute selutien of palladinm

chleride (2.5 gms) in agueeus HC1
(64 w/v) cemuaining areund 0,4 te
0.8% ammenium okhleride, The selu-
tien was vigereusly stirred using
& glass stirrer, Tetal volume =»
1.5 litres

Anelyte 6% aqueeus HCl

Cathede ourreat demsity 50 mA/sq.dm,

Anede surrent density 1756 mi/sq.dm,

Yelsage 1.8 V

Temperature 3 -~ 36°C

q
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!ggggtggg s benygyl oysmidc

Jxomple 1

Cathelyte 3N vibaxeiiv bhydreohlerio sold
(3.3 1itras

Amolyte SN aguesus hydreoblerio ecid{(800 mi}

Cathede Pulindium bimok Jepesited im the
iwuer pwilisn of the oylimdriocal
Evapu, ty vessoel olesed at the
betten !nffective ares = 8 9q.dm.)

Aneode Graphlte {ares 6 sq.dm, laced kol a

= o 9.dm,) p

Current passed 50 sampa

Cell veltage 4,5 v

Temperature si the

oathelyte 10 « 18%¢

Benzyl oyemide taken 188 pms

Beta-phenylsthylanine

hydrechloeride ebtaimed i1% ruc

Yield efficiency ¥

Curremt efficiemcy an 04,

Energy censumptiem

Example 3
Cathelyte

Amolyte
Cathede

Anode

Current passsed

Cell veliage

Tenpexrature of the cathelyts

Benzyloyanide takenm

B.8% wwh/ kg

3N strnanviie bydrechleric acid

(4.8 ittree}

SN sgueaua hydrechleric &cid(800 ml)
Palloadiuve black depesited im the fumer
periice «f the cylimdrical graphite
vesus, vissed st the bettom(effective
ares = B sy.dm,)

Graphite (mrea = 6 sq.dm.) placed
imgide x diaphragm

50 suwpa
3.5 ¥

25 - 30°C
125 pma

Beta~phenylethylamime hydruvchleride sbtaimed 90 gms

Yield efficienmcy
Current efficiency
Enorgy censumptien

10

550
27 %
8,649 wwii/Kg
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Advantages of this invention are as follows:=

(1)

(i1)

In the present case, the thinly deposited palledium black
cathode has been use& for four experiments and it is
expected to he active for few more experiments. Thus the
thinly deposited palladium blacik can be reused. But in the
catalytic process, the catalyst has to he purified which
leads to the loss of precious catalyst.

The present prooess is a simple route and does not involve
fhe use of high pressure generating equipment and other
facilities which are normally required for catalytic

hydrogenation process.

We claimi~

(1)

(2)

A process for the electrochemical production of beta-
phenylethylamine hydrochloride from benzylcyanide
characterised in that palladium black is deposited over a
graphite cathode and subsequent electro-red: -tion of
benzylcyanide in agueous ethanolic hydrochloric acid
medium using the said graphite cathode to beta~phenylethy-

lamine hydrochloride is carried out,

A process as claimed in claim 1 wherein the
electroreduction of benzylcysnide is carried out at a

temperature of 10 to 30°C.

Dated this 30th day of April, 1976.

L amann
aanAd .
( I.M.3. MAMAK )

SCIENTIST 'B* (2a3NT8) N
COUNCIL OF SCIENIFIC A4D INDUSTRIAL RESEARCH.
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