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CHEMICAL COMMUNICATIONS

The Clemmensen Reduction of p-Diketones

By ErnNEsT WENKERT and E. KARIV

(Depariment of Organic Chemistry, Weizmann Institute of Science, Rehovoth, Israel)

Tue Clemmensen reduction of B-diketones has
been under investigation as part of our study of
carbon-carbon bond-forming reactions of the type
2¢
A+ + Bt—> A-B. Recent renewed interest in
such reductions!? and the bearing of our early
research results on the mechanism of the reduction
process® prompt the present communication.
Exposure of a refluxing aqueous, methanolic
solution of hydrochloric acid and diketone (I)* to
zinc amalgam for fifteen minutes has led to the
ketones (IIa® and b®) in 439%, and 189, yields,
respectively. Longer reaction time increased the
yield of (IIb) at the expense of (IIa), an observa-
tion in consonance with the known tendency of

a-hydroxy-ketones to be reduced by zinc and acid.?
The severe structural change involved in the con-
version of (I) into (IIa) can be rationalized most
readily by assuming the intermediacy of cyclo-
propanediol (ITI) and its subsequent acid-induced
ring rupture. Since cyclopropanols have been
shown to undergo cleavage in acid media with
retention of configuration,8? the formation of only
one diastereomeric hydroxy-ketone and, further,
of the configuration depicted in (IIa) is not
surprising.

The latest general review of the mechanism of
the Clemmensen reduction?® offered an analysis of
the reaction path of the reduction of dimedone
(IVa),’® a well-documented example of the limited
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number of published cases of B-diketone reduc-
tions. The transformation of (IVa) into (VIIa)
was considered to be the consequence of initial
reduction leading to the cyclopropane derivative
(V), acid-catalysed 1,3-elimination of the diol
yielding the unsaturated ketone (VI) and, finally,
reduction of the olefinic intermediate. While our
data are compatible with the formulation of (V)
as primary, albeit acid-labile product of the
reduction of dimedone (IVa), they are at variance
with the formulation of (VI) as second reaction
intermediate and suggest instead the hydroxy-
ketone (VIIb) as immediate precursor of the final
reduction product. The Clemmensen reduction
of a dimedone homologue (IVb) has been shown
recently to yield the ketones, 3-ethyl-3,6-dimethyl-
cyclohexanone, (VIIc) and a hydroxy-ketone
formulated as (VIId monoenol).? The latter may
be the mechanistically crucial a-hydroxy-ketone
(VIIe), since the limited structural data are
incompatible with formula (VIId monoenol) while
not contradicting (VIIe). Finally, the Clemmen-
sen reduction of a dimedone analogue in the
camphor series has been reported to yield mono-
ketone and hydroxy-ketone products.}t While
their structures were not elucidated, they probably
are of the (VIIa) and (VIIb) types, respectively.
A recent report of the Clemmensen reduction of
acyclic fB-diketones! mentioned infer alia the
conversion of (VIII) into (IXa) and interpreted the
structural changes in terms of the Staschewski
mechanism.? Repetition of the reduction of (VIII)
has yielded now not only (IXa) but also (IXb)!%in

11 M. Quadrat-I-Khuda, J. Ckem. Soc., 1930, 206.

571

low yield. Thus skeletally-rearranged «-hydroxy-
ketones appear to be potentially trappable
intermediates of the zinc-acid reductions of
B-diketones.13
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