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SELECTIVE REDUCTION OF C-C DOUBLE BONDS IN CONJUGATED ENONES BY BENZYLAMINE.

A VARIANT OF THE SOMMELET REACTION.
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Summary: Prolonged reaction of some ketones with benzylamine at reflux converts

them into o-benzyl derivatives by a route involving aldol condensation of the
related ketimine with benzaldimine followed by exclusive reduction of the
resultant C-C double bond by hydride transfer from benzylamine. This efficient
procedure is a variant of the Sommelet reaction for the synthesis of aldehydes.

In recent years our research effort has been aimed at the study of the
influence of the imine function on the photochemical behaviour of non—conjugatedl
and conjugated azadiene systemsz. One of the more convenient methods adopted by
us for the synthesis of benzylimines of ketones and enones which were more
reluctant to react under less vigorous conditions involve heating the ketone or

3
enone in neat benzylamine at reflux temperature .

This proved to be a satisfactory method, for example, for the synthesis of
the imine (1) from the enone (2) providing that the reaction time was kept short,
about 3 hr. If the reaction is allowed to run for much longer (20-40 hr), or if
the imine (1) is refluxed in benzylamine for the same time, the imine (1) is no
longer present in the reaction mixture. After conventional workup followed by
chromatography on silica gel, during which procedure the imines present are
hydrolysed, benzaldehyde and a new ketone (47%) were isolated. The spectroscopic
details and independent synthesis of this new product identified the compound
as the ketone (3)4. The new benzyl group incorporated into (2) must come from

benzylamine. The most logical manner of bringing about such a benzylation would
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involve condensation (Aldol type) between the anion (5) produced from imine (1)
with benzaldehyde (or an imine such as (4)) to yield the imine (6) followed by
reduction. This reduction step is most likely by hydride transfer from benzyl-

amine in a manner analogous to that which occurs in the Sommelet procedure for
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the synthesis of aldehydess. In this case, however, we are interested in the
reduction and not the oxidation product. These proposals are outlined in the
scheme. The reduction step provides a further source of the benzaldehyde unit
(4) which can subsequently react in the condensation. Thus only a minimal
oxidation of the original benzylamine is required to initiate the reaction.
Workup and hydrolysis affords the isolated ketone (3).
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Proof for the intermediacy of the unsaturated imine (6) in the reaction
sequence was readily demonstrated by subjecting ketone (7), synthesized
independently, to the same reaction conditions as the enone (2). After workup

6
in the usual manner the ketone (3) was obtained, again in good yield .
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In an effort to establish the scope of this benzylation procedure we have
studied the reactions of three simpler ketones, acetophenone, 3,3-dimethylbutan-
2-one, and cyclohexanone. All of these were converted into their corresponding
benzylimine and then subjected to 25 hr reflux in benzylamine. Alternatively
the ketones could be simply dissolved in benzylamine and then refluxed for the
same time. The results obtained from this set of reactions indicate that the
reaction is, to some extent,dependent upon steric factors and substitution
patterns. Thus acetophenone affords the bis benzylated product (8, 70%) the
identity of which was proved by independent synthesis7. When a bulky group is
present as in 3,3-dimethylbutan-2-one only mono benzylation takes place to
)9

afford the ketone (9, 63%) . lLastly cyclohexanone was converted into the bis

11
benzylated product (10, 58%) .

The benzylation described above might have good applicability to most
types of ketones which have at least a methyl or a methylene attached to the
carbonyl group. In the examples studied so far the reduction is totally specific
and occurs at the new C-C double bond produced by the aldol condensation of the
ketimine with benzaldimine. There is no evidence for reduction at the carbonyl

(or imine) functional groups.

We are at present carrying out detailed studies on the procedure to

establish the scope and generality as regards stereochemistry and substrate type.
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