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This invention relates to the preparation of 3-amine
methyl Pyridine dibydrochloride from 3-cyano black graphite
electroraduction using deposited palladium black graphite
cathoq?s ( both stationary and rotating ).

Hitherto the following methods have been proposed for the
preparation of 3=amine methyl pyridine dihydrochlorides (1)
Hydrogenation of 3=cyano pyri@ine in methylamine - methanol medium
using Raney Nickel catalyst under high pressure, (ii) Reduction
of Nicetinohydroxamic acid using LiAIH, in tetrahydrofuran, In
the first method a.high pressure generating equipment is necessary
and moresover the vield of the primary amine is lowered due to the
for mation of secondary amine..In the second method the yield of

primary amine is very poor.

The method developed by us at present is a simple
Electrochemical route which gives a good yield of 3~amine
methyl pyrdine dihydrochloride in pure state, This
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invention consists of two stages, The first stage involves
the deposition of palladium black over graphite cathode
using & bath containing palladium chloride and ammonium
chloride in aqueous hydrochloric acid medium. The current )
density employed for the deposition is very low, Aqueous
hydrochloric acid contained in the porous pot is used

as the anolyte, the anode being a graphite plate,

The second stage involves the electroreduction of
J=cyaho pyridine in aqueous hydrochloric acid medium using
deposited palladium black over graphite cathode poth under
stationary and rotating conditions, A graphite anode is
kept inside a ceramic porous pot, aqueous hydrochloric
acid being the anolyte., The reduction is carried out in
the temperature range of 8 to 120C., In these cases where
the cathode is kept stationary, the catholyte is vigorously
stirred using a glass stirrer., A current density of 2 to
%4 A/8sq.dm, is employed for the reduction of both stationary
and rotating systems, Nearly twice the theoretical time
nas been found to be necessary to obtain a good yield.
After the electrolysis is over, the catholyte is distilled
under vacuum to complete dryness when a pale yellow solid
was obtained, This was purified by macerating with methanol
when a light yellow s0lid of 3«amino methyl pyridine
dihydrochloride was obtained,

The following are the typical examples to illustrate

the inventiont

Cdthode ¢ Graphite plate
Anode t Graphite placed inside a diaphragm
Catholyte : A dilute solution of palladium

chloride {1 gpl) in aqueous HC1l 6%
(w/v) containing 0.5 to 2% ammonium
chloride (Total volume 350 ml)
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Anolyte

Cathode cutrent density
Anode current density
Cell voltage
Temperature

.

3

6% aqueous HCL (w/v) (75ml)
50 mA/sq.dm.

75 mA/sq.dm.

1.5 v

30 - 35%

The deposition is continued till the catholyte becomes

colourless.

The same procedure is adopted for the deposition

of palladium black over rotating cylindrical graphite rod.

PART II(A) - Reductiop of 3-cyano pyridire using staticnary

cathode
Cathokyte
Anolyte
Cathode
Anode

Current passad

Cell voltage
Temperatiure of the cell
J=cyano pyridine taken

3

H

10% aquecus hydrochloric acid (500 ml)
10% aqueous hydrochloric acid (230 ml)

Palladium black deposited over graphit
plate (effective area 2 sq.dm.)

Graphite plate (0.6 sq.dm.)
4 amperes

2,4 V

10 - 15%¢

8 gms

3-amino methyl pyridine dihydrochloride isolated: -~ 9.5 gms

Yield efficiency
Current efficiency
Energy ccnsumption

PART IX(B) - - o
S

Catholyte
Anolyte
Cathode

Anode

Current passed

Voltage

Temperatura of the cell
3~-cyano pyridine taken
3~amino methyl pyridine
Yield efficiency
Current efficiency
Energy consumptiocn

H

dihydrochloride isolated :

2

H

66%
34%
4,204 kWh/kg

ridine under rotating

10% aqueous hydrochloric acid (500 ml)
10% aquecus hydrochloric acid (230 ml)

Palladium black deposited -over rotatino
cylindrical graphite rod (effective
area = 2 sq.dm.)

Graphite rod (0.6 sq.dm.)

4 amps

2.4 V

10 to 15°C

8 gms

9 gms
65%

32.5%

4.4 XWh/kg
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The followirg are the mair features of the

invantion:

l. This invention opens up a new and simmle route for the
electrochemical synthesis of 3-amino hethyl pyridinlu'

2, A thinly deposited palladium black surface was found
to be enough for qqrrying out the raduction of 3-c§uno
pyridine.

"3, This method avoids the use of solvents like ethanol and
high pressure generating equipments which are essential
for aantalytic methods.

Dated this 18th day of April, 1975,

£4/-
Asstt, Patants Officer,
Council of Scientific & Industrial Research.
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® ELECTROCHEMICAL PROCESS FOR THE PREPARATION OoF
3~AMINOMETHYL PYRIDINE DIHYDROCHLORIDE FROM
3=-CYANOPYRIDINE *

COUNCIL, OF SCIENTIFIC AND INDUSTRIAL RESEARCH,

Rafi Marg, New Delhi-1, Indias, an Indian Registered
body incorporated under the Registrdtisn of Societies
Act ( Act XXX of 1860 ).

The following specification particularly
describes and ascertains the nature of this invention
and the manner in which it is to dbe performed:-

This is an invention by Handady Venkatakrishna Udupa,
Director, Venkatasubramanian Krishnan, Scientist and

Kanakasabapathy: Ragupath, Junioer Scientific Assistant, all
of Central Electrochemical Research Institute, Karaikudi,
Tamil Nadu, India and all Indian citlzens.
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This imvemtien relates to/the preparatien ef
3-amimemethylpyridinme dihy<d:echleride, This chemical
has been so far prepared by the fellewimg metheds:

(1) Hydregemation ¢f 3-nyenepyridice im methylamime-
letﬁalcl medium using Raney miockel catalyst umder high
prossure, (2) Reductien ef Nicetinehydrexamio acid

using LiAlH4 in tetrahydrefuran,

’ Sﬁ!d 'co.‘\:n
The precess described im the ,a&o-‘ is a new

meied and gives a pure predmot,

The maim object of the iaveatien is te prepare
pure 3-aminemethylpyridime dihydrechleride in fairly
govd ylieldas, The first stage of the precess is the
depesition of palladium black ever graphite éatho&o
using am agueeus acid selutiem centaiming palladium
chleride and gmmenium chleride, Thus, this electre-
reduoctien techmigue imvelves the use of enly small

ameunts of palladium,

The secend stage of the precess deals with the
preparatien eof 3~nn1no-othy1pyr1d1lo dihydrechleride
frem 3-cysmepyridime., Im this methed, depesited
palladium black ever graphite scts as the oatheds,
S-cyanepyridine in aqueeus hydrechleric acid selutien
is electreliy tically reduced using the abeve said cathede,
After the electrolysis is ever, the cathelyte is
distilled under reduced pressure, whem 3-aminenethyl-
pyridine dihydrechleride orystalli-c.'out Irem the
residue, This is an electrecatalytic resctien and the

depasited palladium black asis as & cathede-cum-cavalyss,

7
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The inventien is a prooess for the preductienm

of 3-aminemethylpyridinme dihydrechleride aad the
accenpanying anﬁin‘ (Fig,1) 1s a scheme for the
preparation of the same, In the diegras, the ocell(1)
‘is made up of eiihor glass-lined vessel er vessel nmade
of PVC. Depesited palladium black ever graphite
substrate is the oathede(2), Graphite red(3) aots as
-.lodo. Cersmic pereas pet(4) acts as the diaphragm
separating the oathelyte(5) frem the anelyte(8). The
osthoelyte after the electrelysis is tramsferred te the
gli-o-lilod distillacien umit{7) fer vacuum distillatiens
te recever the aminme salt(8) smd ethanel(9) whioh can be

reused ia subsequont ox}orinontn.

i al bl ever Ar te oat
Cathede * Graphite plave (e:t&cttve ares
* of depesition = 0.6 sq.am,)
Anede Graphite placed inside a disphragm
Cathelyto A dilute solutien ef pslledium

chiertda(l erl) Lo tefenss U0 (M eride
(Tetal velume 350 ml).

Anolyte 6% aqueeus HCl (w/v) (16 al)

Cathede curremt density 50 mA/sq.dm.

Anede od}rﬁqt density 78 mA/sg.dm,

Ceil veltage | 1,6V

Temperature ~ 80 - 38°C
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Reduciion ¢f 3-cvyame

Exsrpls |
Cathelyte
Anolyts
Catheds

Aneds
Current passed
Cell veltage

Temperature of the
cathelyte

3~cyanepyridine takea
3-aminenethylpyridine

ridine

10% aqueeus hydrechleric scid(500 ml)
10% aqueeus hydrechleric acid(230 ml)

Falladium black depesited ever graphite
plate tof!octivc agon ] -q.a-.)‘ oh

Graphite plate (0.8 sq.dam,)
4 smperes

2.4V

10 ~ 18°C

dihydrechléride ebiained 9.8 gus

Yield efficiency
Curreant afficliemcy
Emergy censumptien
Exssple 11
Catholyte

Anolyte

Cathede

Amode
Current passed
Voltage

Yemporature of the
cathelyte

3-oysaepyridinme takenm
3-sminemethylpyridine

68%
34%
4,204 kwh/kg

10% aqueeus hydrechlerio scid (500 ml)
10% aqueous hydrechlerio scid (280 ml)

Palladium black depesited ever graphite
plate (erfective ares = 2 sq.dm,)

Graphite red (0.6 sq.dm,)
4 aaps

2.4V

10 - 15°C

8 gus

dlhydrechleride ebtained 9 gas

Yiaeld efficlency
Current etficiemcy

Energy censumptien

65%
33.5%
4.4 kwh/kg

Re 3- qlu:wo-—-mcﬂq’ﬁ )vuanduu. )lﬁ:’?mc‘&mbum Wu-f‘b(

o Cohrufnm wﬁl&:hMﬁaMa w*’-ﬁw‘)}aﬁ }.,\ pu.}»ma.t&..
f% Vasllzpmlclag
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Advantazes ~f this invention are ms follows:

{1) In the present case, the thinly deposited palladium
black cathode has been used for four experiments and it is
expected to be active for few more reduction experiments.
Thus the thinly deposited palladium can be reused. But in the
catalytic process, the catrlyst has to be purified which
leads to the loss of preciocus catalyst.

(2) The present process ia a simple route and does not
involve the use of high pressure generating equipment and’
other facilities which are norwally required for catalytiec
hydrogenation process.

We claimz=

(1) An electrochemical process for the production of
3-aminomethyl pyridine dihydrochloride from 3-cyanopyridine
which comprises oi[zgectro deposxtf?‘ﬁgn of palladium black
over graphite cathode and subsequent electro-reduction of
3.¢cyanopyridine in aqueous ethanolic hydrochloric acid medium
fo 3-aminomethyl_pyridine dihydreochloride using the said
cathode,

(2) A proceas as claimed in claim 1 wherein electroreduction

of 3-cyanopyridine is carried out at a temperature of

10-15°¢.

Dated this 4th day of May, 1976.
'
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( 1.M,S. MAMAK )
SCIENTT3T ‘BY(PATENTS)
COUNCIL OF SCIENI'IFPIC & IN USTRIAL KBJIEARCH.
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