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SYNTHETIC COMMUNICATIONS, 21(18&19), 1859-1863 (1991) 

SYNTHESIS OF CHIRAL I-ARYLALKAN-I-OLS USING CRUDE ENZYMES 

* 
D. Basavaiah  a n d  S.  Bhaskar  R a j u  

S c h o o l  of C h e m i s t r y  
Uni v e r  si t y of H y d e r  a b a d  

H y d e r a b a d  500 134, India  

Abstract: E n a n t i o s e l e c t i v e  h y d r o l y s i s  of r a c e m i c  l - a c e t o x y - l - a r y l -  
a l k a n e s  h a s  b e e n  e x a m i n e d  b y  t w o  s e l e c t e d  e n z y m e s ,  c r u d e  
pig l iver  a c e t o n e  p o w d e r  a n d  c r u d e  goat l i v e r  a c e t o n e  
powder ,  p rovid ing  I-arylalkan-1-01s i n  h igh  o p t i c a l  p u r i t i e s .  

Synxhes is  of e n a n t i o m e r i c a l l y  p u r e  m o l e c u l e s  is o n e  of t h e  

m o s t  c h a l l e n g i n g  a n d  f a s c i n a t i n g  a r e a s  i n  O r g a n i c  C h e m i s t r y .  In 

r e c e n t  years ,  c h e m i c o - e n z y m a t i c  meThodology h a s  b e e n  e x t e n s i v e l y  

u t i l i z e d  f o r  t h e  p r e p a r a t i o n  of o p t i c a l l y  a c t i v e  m o l e ~ u l e s . ~ - ~  In c o n -  

t i n u a r i o n  of o u r  r e s e a r c h  p r o g r a m m e 9 ’  l o  .in c h e m i c o - e n z y m a t i c  m e t h o d s ,  

w e  h e r e i n  r e p o r t  e n a n t i o s e l e c t i v e  hydro lys is  of 1 - a c e t o x y - 1 - a r y l a l k a n e s  

using t w o  s e l e c t e d  e n z y m e s ,  c r u d e  pig l i v e r  a c e t o n e  p o w d e r  ( P L A P )  

a n d  c r u d e  g o a t  l iver  a c e t o n e  p o w d e r  ( G L A P )  to  p r o v i d e  t h e  c o r r e s -  

ponding  c h i r a l  I -a ry la lkan-  1-015. 

1-4 

W e  r e c e n t l y  r e p o r t e d  a c o n v e n i e n t  e n a n t i o s e l e c t i v e  hydro lys is  

of ~ - l - a c e t o x y - 2 - a r y i o x y c y c l o h e x a n e s  using c r u d e  P L A P  i n  t w o  

p h a s e  m e d i u m  ( e t h e r : a q u e o u s  p h o s p h a t e  b u f f e r )  p r o d u c i n g  c h i r a l  t rans-2-  

1859 
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1860 BASAVAIAH AND BHASKAR RAJU 

a r y l o x y c y c l o h e x a n - I - o l s  in  high o p t i c a l  pur i r ies .9  Wirh a v iew to  e x p a n d  

t h e  a p p l i c a b i l i t y  of  c r u d e  e n z y m e s  i n  o r g a n i c  s y n t h e s i s  w e  h a v e  i n v e s t i -  

g a t e d  t h e  e n a n t i o s e l e c t i v e  h y d r o l y s i s  of I - a c e t o x y - 1 - a r y l a l k a n e s  i n  

t w o  p h a s e  m e d i u m ,  using two s e l e c t e d  e n z y m e s ,  n a m e l y ,  pig l iver  

a c e t o n e  p o w d e r  ( P L A P ) "  a n d  g o a t  l i v e r  a c e t o n e  p o w d e r  ( C L A P )  I 1  

a n d  found t h a t  t h e  c o r r e s p o n d i n g  a l c o h o l s  a r e  o b t a i n e d  i n  50-9536 

o p t i c a l  p u r i t i e s  ( T a b l e  1). 

In a t y p i c a l  e x p e r i m e n t a l  p r o c e d u r e ,  t o  80 m L  of 0.5'4 pV P.0 

KH2POQt'K2HP'J4 a q u e o u s  b u f f e r .  10 maL1 of r a c e m i c  I - a c e t o x y - l -  

a r v l a l k a n e  i n  15  m L  of e t h e r  has  a d d e d  w i t h  r a p i d  s t i r r i n g  at r o o m  

t e m p e r a r u r e .  A f t e r  1 5  min.  2 g of t h e  c u r d e  e n z y m e  w a s  a d d e d .  T h e  

r e a c t i o n s  a r e  m o n i t o r e d  b \  H P L C  ( T a b l e  1). U s u a l  w o r k - u p  f o l l o w e d  

bv silica gel c o l u m n  c h r o r n a t o g r s p h v  ( e t h y l  a c e t a t e / h e x a n e :  10/90) 

a i f o r d e d  o p t i c a l l y  a c t i v e  a lcohols .  
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This  s t u d y  d e m o n s t r a t e s  t h e  a p p l i c a b i l i t y  of c r u d e  e n z y n i e s  

f o r  t h e  p r e p a r a t i o n  of c h i r a l  I - a r y l - I - a l k s n o l s .  Work t o w a r d s  t h e  r e s o -  

lu t ion  of b io logica l lv  a c t i v e  m o l e c u l e s  using c r u d e  e n z y m e s  is i n  p r o -  

g r e s s  i n  our l a b o r a t o r y .  
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