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ELECTROSYNTHESIS OF AMPHETAMINE
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Amphetamine is a central nervous system stimulant and also used in the treatment of obesity through suppression of
appetite. In this paper, an electrosynthesis of amphetamine from phenylacetone oxime is reported.
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INTRODUCTION

—phenyl - 2—ammopropane (amphetamine) is used as a
delLll"Id1 agent [or the treatment of obesity through suppressing
appetite or resisting sleep [1]. [t is chemicall y prepared by treating
phenylacetone with formic acid and ammonia under Leuckart-
Wallach conditions [2] or by reducing phenylacetone oxime [3].
In this paper, an electrochemical reduction of phenylacetone
oxime 1s described. The possibility of synthesising primary amine
from wvarious aldoximes and ketoximes using deposited  nickel
black clectrodes was established carlier [4—6|.  In the present
mvestigation, phenylacetone oxime is reduced over deposited nickel
black and palladium black i aqueous alcoholic sulphuric acid or
ammonium sulphate medium.

EXPERIMENTAL

The synthesis of amphetamine was carricd out in two stages
starting from phenylacetone. "The frst step was the preparation
of phenylacetone oxime by the condensation of phenylacetone and
hydroxylamine hydrochloride in alkaline medium [7]. The second
stage was the preparation of amphetamine by electroreduction of
phenylacetone oxime.

The electrolysis of phenylacetone oxime was carried out in a
one litre beaker. A deposit of nickel black or palladium black
was used as the cathode and two pieces of lead plates were
used as anodes. The anodes were placed in a ceramic porous
cup which served as the anode compartment. The catholyte was
alcohol—water mixture [1 : 1] containing cither 5% ammonium
sulphate or 5% aq. HCI in which the oxime was dissolved. The
anolyte was 10% aqueous sulphuric acid.  The temperature of
the cell was maintained around 298K. ‘The pll of the electrolyte
was maintained around 8.5 by adding ammonia n the case of
ammonium sulphate electrolyte.  The electrolyte was stirred by
a glass stirrer. The current density employed for the electrolysis
was around 5 amp/dm™ and the cell voltage around 12V. After
the reaction was over, the solution was distilled 1o remuove the
alcohol. Any unreacted starting material was extracted with cther.
The remamning solution was basificd with sodium hydroxide and the
iberated amine was distilled out at its boiling point of 473K—4706K.

RESULTS ANI) DISCUSSIONS

In the present study, the reduction was carried out with nickel
bliack and palladium black cathodes in both acidic and ammonical
conditions. _In acidic medium, both nicke! black and palladium
black reduced phenylacetone oxime 1o amphetamine. The vield

of amphetamine was 309 with the palladium black cathode and
§—10% with the nickel black cathode. However, in basic medium,
phenylacetone oxime could not be reduced with nickel black or
palladium black cathodes. This may be due to conversion of the
oxime Lo the conjugate base.
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[t has been shown that the reduction of the oxime group at the
DML consumes four electrons, the reduction product being the
corresponding amine [8—11]. The imine is the likely intermediate
in oxime reduction (o the amine [11]. Based on this, the following
mechanism may be assumed:
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Under acidic conditions the rate of protonation of phenylacetone
oxime is high and proceeds from I and 1V. Under basic conditions,
the rate of conversion of T to IV is high and hence no reduction
of phenylacetone oxime takes place.

Morcover, the concentration of adsorbed hydrogen is very high
in palladium black cathode as compared to that in nickel black
cathode; hence the product yield is higher with palladium black
than with nickel black.
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CONCLUSION

The reduction of phenylacetone oxime is feasible on palladium
black cathode in aqueous alcoholic acidic medium in a divided
cell. However, a surface analytical study of deposits of group VIII
metals may provide more information on the reduction of oximes
i general and of phenylacctone oxime in particular.
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