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Practical Enzymatic Resolution of

Chiral Auxiliaries -

Enantiomerically Pure
trans -2-Phenylcyclohexanol and
trans -2-(a-Cumyl)cyclohexanol**

James K. Whitesell* and Robert M. Lawrence

Abstract: Commercially available, crude pig liver material (Pig Liver Acetone Powder,
PLAP) is demonstrated to be effective for the preparation of enantiomerically pure
alcohols that are, in turn, effective chiral auxiliaries for asymmetric induction. Resolution
of the title alcohols in large scale is effected by selective enzymatic cleavage of the

corresponding acetic acid esters.

Recent efforts in the area of asymmetric
induction have been rewarded by a range
of chemical transformations that can be
carried out with high levels of absolute ste-
reochemical control. All such methods of
current practical significance rely upon the
energetic difference between transition
states which are made diastereomeric rat-
her than enantiomeric through association
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of the reacting species with a chiral auxi-
liary. Thus, whether the auxiliary is used in
a stoichiometric or a catalytic fashion, the
source of the bulk dissymmetry in the reac-
tion products is imparted by this agent.
The chiral pool (those species easily ob-
tained from natural sources) has been ex-
tensively drawn upon in the past as the
source of the dissymmetry of the auxiliary
and thus the ultimate source of stereoche-
mical direction. However, it has become
increasingly apparent in recent years that
the combination of both high selectivity
and broad generality in asymmetric induc-
tion is often met by inducing agents that
are specifically designed for the task at
hand as opposed to being those effica-
ciously derived from natural sources.
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In our own research, we have found the
auxiliary (-)-8-phenylmenthol [(-)-1] to be
extraordinarily powerful in a variety of
transformations!'. Nonetheless, there are
difficulties associated with the preparation
of (-)-1 from natural (+)-pulegone that
make its large scale application less than
practical®. In addition, the only sequences
to date used for the preparation of the anti-
pode (+)-1 are not at all practical”. In a
concerted effort to replace the auxiliary 8-
phenylmenthol with a species more readily
available yet just as efficacious in absolute
stereochemical control, we uncovered the
very powerful auxiliary tzrans-2-phenylcy-
clohexanol (2)®. Furthermore, we have
been able to duplicate the stereochemical
directing features of 8-phenylmenthol with
trans-2-(a-cumyl)cyclohexanol (3), the
analogous structure lacking only the me-
thyl substituent on the cyclohexane ring.
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Both of these materials 2 and 3 are con-
veniently available in racemic form, the
former by copper catalyzed, phenyl Gri-
gnard reagent opening of cyclohexene
oxide® and the latter by reduction of the
ketone formed by reaction of the silylenol
ether of cyclohexanone with cumyl chlo-
ride in the presence of zinc chloride. The
application of these alcohols as auxiliaries
for control of absolute stereochemistry re-
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