
Optically active esters were conveniently obtained from the
corresponding racemic alcohols or esters by lipase-catalyzed
transformation, followed by sulfation.  Sulfation by sulfurtriox-
ide pyridine complex enabled facile isolation of optically active
esters by extraction instead of laborious column chromatogra-
phy.  The method would be especially advantageous on a large
scale. 

The lipase-catalyzed transformation of racemic alcohols or
esters has been recognized to be an indispensable method for
synthesis of optically active compounds.1 The method relies on
stereoselectivities accomplished by lipases, and a subsequent
skillful trick, which enables physically identical enantiomers to
be switched physically distinguishable compounds, alcohols
and esters.  The separation of alcohols and esters is, in general,
carried out by laborious column chromatography, which is
extremely difficult and inefficient to carry out on a large scale.
In some cases, these difficulties may be avoided by using cyclic
acid anhydrides as acyl donors to form a water-soluble
monoester of dibasic acid, which is separable with an aqueous
alkaline solution.2 Facile and efficient methods suitable for a
large-scale production, however, remain poorly developed.  

We wish here to describe a convenient method to separate
alcohols and esters by a simple and practical procedure.  We
assumed that extraction, instead of column chromatography,
would be the procedure of choice.  To this end, alcohols were
converted into water-soluble compounds by simple derivatiza-
tions.  Among various derivatizations evaluated, sulfation using
sulfurtrioxide pyridine complex was found to be the most prom-
ising.  

Accordingly, as depicted in Eq.1, racemic alcohols or
esters were subjected to lipase-catalyzed transformation to give
the mixtures consisting of optically active alcohols and esters.
The resulting mixtures were treated with sulfurtrioxide pyridine
complex to give mixtures consisting of esters and pyridinium
salts of monoalkyl sulfates.  After dilution with hydrophobic
solvents such as diisopropyl ether, the mixtures were washed
with water to remove pyridinium salts of monoalkyl sulfates to
accomplish substantial separation of esters.3

The procedure has proved to be widely applicable (Table
1).  High enantiomer excesses, accomplished by the lipase-cat-
alyzed transformation, were not affected by sulfation.  The puri-
ty of esters was appreciably high and the contents of their coun-
terparts, alcohols, were kept below 1%.

Optically active esters thus obtained from the organic layer
could be smoothly converted to the corresponding alcohols by
acid- or base-catalyzed hydrolysis under mild conditions.  It is
noteworthy that pyridinium salts of monoalkyl sulfates thus
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obtained from aqueous layer could be also converted to the cor-
responding alcohols by acid hydrolysis (Eq.2).  Therefore, both
enantiomeric alcohols could be obtained readily and effectively
by the present procedure.  The procedure, thus, will be applica-
ble to the synthesis of a variety of optically active alcohols.
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