
- 1  Description  



NOVEL ACETOACETYL-CoA REDUCTASE AND PROCESS FOR
PRODUCING OPTICALLY ACTIVE ALCOHOL 



Technical Field  (00017 



The present invention relates to a novel useful
acetoacetyl-CoA reductase. The present invention also



relates to a process for producing optically active
alcohols, inter alia, a (R)-3-hydroxypentanenitrile,  



optically active 3-hydroxybutanoic esters, and
optically  active 1-phenylethanol derivatives, using
the above 



described enzyme or a known acetoacetyl-CoA reductase.
Optically active alcohols such as a (R)-3- 



hydroxypentanenitrile, optically active
3-hydroxybutanoic  esters, and optically active
1-phenylethanol derivatives  



are compounds useful as raw materials or intermediates
for  synthesizing various, pharmaceuticals,
pesticides, and the  



like. Background Art  



(00021 Optically active 3-hydroxypentanenitriles,  



particularly a '(R)-3-hydroxypentanenitrile, are
highly  useful as production raw materials or
synthetic 



intermediates for various pharmaceuticals, pesticides,
and  the like. Thus,.there has been strong need for
the 



- 2  development of an industrially practicable
process for  



producing the (R)-3-hydroxypentanenitrile with high
optical purity in good yield. 



[0003]  As a process for producing a (R)-3- 



hydroxypentanenitrile has been heretofore known a
process  which involves asymmetrically hydrolyzing a
racemic 3- 



acetoxypentanenitrile using Pseudomonas cepacia lipase
to  subject to optical resolution into the (R)-3 



hydroxypentanenitrile and a
(S)-3-acetoxypentanenitrile  (See Journal of Organic
Chemistry, 62, 9165 (1997)). This  



process provides the (R)-3-hydroxypentanenitrile
having an  optical purity of 90%e.e., but is not an
economical  



production process because it uses the enzyme at an
amount  of as large as one-half the weight of the
substrate and  



has a yield of as low as 29%. [0004]  



In addition, the above document describes that a
thiocrown ether (1,4,8,11-tetrathiacyclotetradecane)
may  



be added in the above-mentioned asymmetric hydrolysis
reaction to provide a (R)-3-hydroxypentanenitrile
having  



an optical purity of 99%e.e. or more in a yield of
490.  However, this process is not suitable for
industrial  



practice from the viewpoints of cost and safety.
because  the amount of the thiocrown ether necessary
for the  



reaction is as extremely large as one-tenth the weight
of  the substrate. Further, for the technique in this
document 



- 3  the reaction products the
(R)-3-hydroxypentanenitrile and  



a (S)-3-acetoxypentanenitrile have been separated
using  silica gel column chromatography, but this
separation  



process is also impractical because of its complexity
and  not advantageous to adopt industrially. 



(0005)  Under these circumstances, the present
inventors  



invented a process for producing an optically active
3- hydroxypentanenitrile by subjecting a
3-ketopentanenitrile  



to asymmetric reduction using an enzyme, and filed an
application earlier (See W003/031636). This process
can  



provide, in an extremely simple and easy manner, a
(R)-3- hydroxypentanenitrile having high optical
purity  



(94.81se.e.), but there has remained room for
improvement  therein to obtain the desired compound
with higher optical 



purity.  (0006) 



The optically active 3-hydroxybutanoic esters,
particularly an (R)-3-hydroxybutanoic ester, are also



highly.useful as production raw materials or synthetic
intermediates for various pharmaceuticals, pesticides,
and  



the like. Processes for producing a
(R)-3-hydroxybutanoic ester  



include production by the asymmetric reduction of an
acetoacetic ester using a biocatalyst. For example,,
there  



are known a process using baker's yeast (see Enzyme
and  Microbial Technology, 31, 656 (2002)), a process
using a 



- 4  microorganism such as Geotrichum candidum or
Aspergillus  



niger (see Journal of the Chemical Society, Chemical
Communication, 7, 461 (1984)), and a process using  



glycerol dehydrogenase derived from
Geotrichum-candidum  (see Tetrahedron Lett., 29, 2453
(1988)). However, these  



processes are practically not sufficient in terms of
substrate charge concentration therefor and the ratio
of  



conversion of substrate into product, and a more
efficient  synthesis process has been looked forward
to. 



(0007]  The optically active 1-phenylethanol
derivative is  



also highly useful as production raw material or
synthetic  intermediate for various pharmaceuticals,
pesticides, and  



the like. As a process for producing the optically
active 1- 



phenylethanol derivative by enzymatic asymmetric
reduction  is disclosed a process which involves
allowing a  



microorganism belonging to the genus Ashbya or the
genus  Ogataea or a treated product thereof to act on
a 2-halo-i- 



(substituted phenyl)ethanone to provide an optically
active 2-halo-l-(substituted phenyl)ethanol (see  



W092/01804, Japanese Patent Laid-Open No. 11-215995,
and  W003/00911).. In addition, a similar process
using  



recombinant Escherichia coli into which the gene of a
phenylacetaldehyde reductase derived from
Corynebacterium  



sp. ST-b has been-introduced is disclosed (Eur. J.
Biochem., 269, 2394 (2002)). However, each of these 
















































