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S y n t h e s i s  and  A b s o l u t e  C o n f i g u r a t i o n  o f  2 - A l k y l - c h r o m a n - 4 - s p i r o  

- h y d a n t o i n  D e r i v a t i v e s  

Y o s h i y u k i  Kawakami, Y a s u s h i  N a g a i ,  H i d e k i  Ono, K o h i c h i r o  

Ueda, T a d a s h i  Sa to ,  and  S a t o r u  Tanaka 

( E i s a i  Tsukuba Resea rch  L a b o r a t o r i e s  ) 

2 - S u b s t i t u t e d  c h r o m a n - 4 - s p i r o - h y d a n t o i n  d e r i v a t i v e s  ( I )  we re  s y n t h e s i z e d  f r o m  

4-chromanones b y  B u c h e r e r ' s  method.  Among t h e  h y d a n t o i n s  s y n t h e s i z e d  2 - m o n o a l k y l  

d e r i v a t i v e s  ( R , : a l k y l ,  R2:H)  showed s t r o n g  i n h i b i t o r y  a c t i v i t y  a g a i n s t  a l d o s e  

r e d u c t a s e  and  showed t h e  p o s s i b i l i t y  as  t h e  remedy f o r  d i a b e t i c  c o m p l i c a t i o n s ,  

e.g. n e u r o p a t h y  and  c a t a r a c t .  

Thus, 6 - f l u o r o - 2 - m e t h y l - 4 - c h r o m a n o n e  a f f o r d e d  two d i a s t e r e o m e r i c  h y d a n t o i n s  i n  

t h e  r a t i o  o f  8 5 : 1 5 .  The p r e d o m i n a n t  d i a s t e r e o m e r  ( d l - M a j o r )  was o p t i c a l l y  r e -  

s o l v e d  v i a  t h e  s a l t  w i t h  m e t h y l  c i n c h o n i d i u m  h y d r o x i d e .  d - M a j o r  ( 1 1 )  was mos t  

a c t i v e  a g a i n s t  a l d o s e  r e d u c t a s e  among f o u r  i somers  ( d - M a j o r ,  1 - M a j o r ,  d - M i n o r ,  

] - M i n o r ) .  
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The a b s o l u t e  c o n f i g u r a t i o n  o f  t h e s e  d i a s t e r e o m e r s  was e x p l o r e d .  From ' H - N M R  

and  X - r a y  d i f f r a c t i o n  s t u d i e s ,  i t  was shown t h a t  2 - m e t h y l  g r o u p  was e q u a t o r i a l .  

3 A n a l y z i n g  t h e  JCH c o u p l i n g  be tween  4 ' - c a r b o n y l  c a r b o n  and  3 - m e t h y l e n e  p r o t o n s ,  

t h e  c o n f i g u r a t i o n  o f  t w o  d i a s t e r e o m e r s  was a s s i g n e d  a s  f o l l o w s :  t h e  m a j o r  c0.m- 

pounds ( 1 1 )  we re  RS, SR t y p e  and  t h e  m i n o r  compounds were  RR, SS t y p e .  The NOE 

and  o t h e r  NMR e x p e r i m e n t s  gave t h e  same i n t e r p r o t o n  d i s t a n c e s  as  t h o s e  f o u n d  i n  

t h e  c r y s t a l ,  s h o w i n g  t h a t  t h e  c o n f o r m a t i o n  o f  c r y s t a l  f o r m  h o l d s  t r u e  i n  s o l u -  

t i o n .  


