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SYNTHETIC COMMUNICATIONS, 24(7), 925-929 (1994) 

CRUDE CHICKEN LIVER ESTERASE MEDIATED 

RESOLUTION OF HOMOALLYL ALCOHOLS+ 

* 
D.Basavaiah and P.Dharma Rao 

School of chemistry, University of Hyderabad 

Hyderabad - 500 134, INDIA 

ABSTRACT: Racemic acetates  of homoallyl alcohols have been enantio- 

selectively hydrolyzed by crude chicken liver es terase (l iver acetone 

powder) t o  provide homoallyl alcohols in 72-98% optical purities. 

Synthesis of optically pure homoallyl alcohols has  been t h e  

subject  of increasing interest  in recent years  because these 

s t ruc tura l  uni ts  a r e  useful in the synthesis of numerous biologically 

active natural  products. In continuation of our research 

program on enantioselective synthesis using crude enzymes we herein 

repor t  enantioselective hydrolysis of racemic acetates  of homoallyl 

1-3 

4-6 

alcohols with crude chicken liver es terase (liver acetone powder t o  

provide t h e  desired hornoallyl alcohols in high optical purities. 

Synthesis of enantiomerically pure molecules using chernico- 

enzymatic methodology is  of current  interest. 7 9 8  W e  recently 

reported5 t h a t  pig liver acetone powder (PLAP) hydrolyzes t h e  racemic 

ace ta tes  of homoallyl alcohols to produce homoallyl alcohols in 

moderate t o  good (56-72%) enantiorneric purities. During our search fo r  

925 

Copyright 0 1994 by Marcel Dekker, Inc. 

D
ow

nl
oa

de
d 

by
 [

U
ni

ve
rs

ity
 o

f 
B

ri
st

ol
] 

at
 0

3:
48

 2
6 

N
ov

em
be

r 
20

14
 



BASAVAIAH AND DHARMA RAO 

a suitable crude enzyme f o r  obtaining homoallyl alcohols of high 

optical purity we have found t h a t  crude chicken liver esterase (CCLE) 

(liver acetone powde1-1~ enantioselectively hydrolyzes the  acetates  of 

raceinic homoallyl alcoholslO thus  providing t h e  required hornoallyl 

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

(+)-Alcohol 
CCLE 

\- + 
Ar 

Acetote of (-)-alcohol ROC- 1 

A r  = a) Phenyl, bl 4-Toly1, c )  4-Chlorophenyl, d )  I-Naphthyl, 

el 2,4-Dichlorophenyl, f 1 3,4-Dichlorophenyl 

The following procedure f o r  hydrolysis of (+I-I-acetoxy- 

1-(4-toly1)-3-butene is representative. To 40 mL of 0.5 M, pH 8.0, 

KH PO /K HPO aqueous buffer  1.02 g (5 mM) of racemic ace ta te  in 10 mL 

of e ther  was  added with s t i r r ing  at  room temperature. After 15 minutes 

1 g of crude chicken liver esterase (liver acetone powder) was added 

2 4 2  4 

and t h e  s t i r r ing  was  continued. The progress of the  reaction was  

monitored by HPLC. After 40 hours (conversion ra t io  41:59) the  

reaction was quenched with 2N HCI. Usual work up followed by column 

chromatography (silica gel, 10% ethyl acetate  in hexane) afforded 0.3g 

(90%) of (+)-1-(4-tolyl)-3-buten-l-ol, 1aID2O + 44.62 (c 3.83, PhH), 

{lit [alDZ5 - 37.3 (c 2.0, PhH) 82% e.e)  in 98% enantiomeric purity 

and 0.53 g (91%) of unhydrolyzed acetate. 

11 

This methodology represents  a simple procedure f o r  preparat ion of 

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

variety of organic t ransformations a r e  underway in our  laboratory. 
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