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During the last years asymmetric reductions of ketones to carbinols
using optically active Grignard reagents have been widely investigated1-4.
The results obtained have been often explained on the assumption that the
reactions proceed through diastereoisomeric cyclic transition states of

20492 4 recent report on the

different steric and electronic requirements
mechanism of ketone reduction by triisobutylaluminium6 has encouraged us

to investigate the action of optically active organometallic compounds,
other than Grignard reagents,on unsymmetrical ketones.

We are hereby reporting the results obtained in the asymmetric
reduction of some alkyl phenyl ketones (I) to carbinols (II) by (+)bis-{(R)-
~2-methylbutyl j-beryllium (III)'7 and (+)tris-[(S)-2-methylbutyl]-aluminium
(IV)7 (Table).The reactions were carried out in pentane solution at 0°,by
adding (I) to a corresponding molar amount of the organometallic compound.
After 1 hr the reaction mixtures were hydrolyzed; the alkyl phenyl carbi-
nols (II),recovered from the ethereal extracts,were purified by distilla-
tion and their purity (98-99 %) was checked by GLC analysis.The yields of
recovery were 61-98 % (Table).In each case,the prevalent enantiomer (II)
was levorotatory and hence of (S) absolute configuration1,in agreement with
what previously found in the asymmetric reduction of ketones (I) by Grignard
reagents from (+)(S)-1--chloro—z—methylbutane1 and (+)(S)-1-chloro-2~-phenyl-
butane3.

Approximately the same percentage of asymmetric synthesis* is found

in the reductions of (I) by (III) or (IV),at least under the conditions

*
The minimum optical purity of (II) was evaluated on the basis of the reliable

maximum rotations earlier reported3.
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adopted.It is to be noted that the extent of asymmetric reduction is about
two times greater with (III) or (IV) than with the corresponding Grignard
reagents1: however,as the alkyl group in (I) varies through the series,Et,
t-Bu,i-Pr,the stereospecificity of the reaction increases accordingly1
(Figure)(Table).
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Figure-Asymmetric reduction of ketones (R-CO-Ph) by optically active
organometallic compounds MR: [R*= Et-éH(Me)-CHZ—].

These asymmetric reduction phenomena support the hypothe9196 that
the reaction involves a transfer of the p~hydrogen of the metal alkyl to
the carbonyl carbon through a cyclic six-center transition state rather
than an olefin elimination,followed by reduction of the ketone by the metal
hydride formeds.Moreover the results obtained seem to indicate that electro-
nic effectss,connected with the nature of the organometallic compound,play
a significant role in determining the preferred conformations of the transi-
tion state,although a detailed rationalization of our data and those previou-
sly reported1—5 appears to be unwarranted at present.

Work is continuing along these lines with further experiments using

other carbonyl substrates and organometallic compounds under different

reaction conditions.,
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