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CRUDE CHICKEN LIVER ESTERASE MEDIATED
RESOLUTION OF HOMOALLYL ALCOHOLS*

»*
D.Basavaiah and P.Dharma Rao
School of chemistry, University of Hyderabad
Hyderabad - 500 i34, INDIA

ABSTRACT: Racemic acetates of homoallyl alcohols have been enantio-
selectively hydrolyzed by crude chicken liver esterase (liver acetone

powder) to provide homoallyl alcohols in 72-987 optical purities.

Synthesis of optically pure homoallyl alcohols has been the
subject of increasing interest in recent years because these
structural units are useful in the synthesis of numerous biologically
active natural products.l—3 In  continuation of our research
program ~6 on enantioselective synthesis using crude enzymes we herein
report enantioselective hydrolysis of racemic acetates of homoallyl
alcohols with crude chicken liver esterase (liver acetone powder) to
provide the desired homoallyl alcohols in high optical purities.

Synthesis of enantiomerically pure molecules using chemico-
enzymatic methodology is of current interest.7’8 We recently
reported5 that pig liver acetone powder (PLAP) hydrolyzes the racemic

acetates of homoallyl alcohols to produce homoallyl alcohols in

moderate to good (56-727) enantiomeric purities. During our search for
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a suitable crude enzyme for obtaining homoallyl alcohols of high
optical purity we have found that crude chicken liver esterase (CCLE)
(liver acetone powder)9 enantioselectively hydrolyzes the acetates of
racemic homoallyl a\coholslo thus providing the required homoallyl

alcohols in high (72-98%) enantiomeric purities (Table 1).

OAc (+)—Alcohol
/]\/\ CCLE
e +
Ar’ \
Roc—1 Acetote of {(—)=—olcohol

Ar = a) Phenyl, b) 4-Tolyl, c) 4-Chlorophenyl, d) 1-Naphthyl,
e) 2,4-Dichlorophenyl, f) 3,4-Dichlorophenyl

The following procedure for hydrolysis of  (4)-l-acetoxy-
1-(4-tolyl)-3-butene is representative. To 40 mL of 0.5 M, pH 8.0,
KH2P04/K2HPO4 aqueous buffer 1.02 g (5 mM) of racemic acetate in 10 mL
of ether was added with stirring at room temperature. After 15 minutes
I g of crude chicken liver esterase (liver acetone powder) was added
and the stirring was continued. The progress of the reaction was
monitored by HPLC. After 40 hours (conversion ratio 41:59) the
reaction was quenched with 2N HCl. Usual work up followed by column
chromatography (silica gel, 10% ethyl acetate in hexane) afforded 0.3g
DZO + 44.62 (c 3.83, PhH),

- 37.3 (c 2.0, PhH) 827 e.e} in 987% enantiomeric purity

(90%) of  {(+)-1-(4-tolyl)-3-buten-1-ol, f{al

25
D

and 0.53 g (917) of unhydrolyzed acetate.

ait!! [«

This methodology represents a simple procedure for preparation of

homoallyl alcohols in high optical purities using crude chicken liver
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esterase. Further applications of crude chicken liver esterase in a

variety of organic transformations are underway in our laboratory.
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