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ENANTIOSELECTIVE SYNTHESIS OF I+)-ACETYI.PHOHAI,ACCT0NE FROM 

2-FURYI.CARB1NOI.S 

T e t s u j i  K u m e t a n i , '  Yoko T a t s u z a l i i ,  Masayos i r i  Ts r l bu l i i ,  atid 

T o s t l i o  ~ o n d a *  

I n s t i L u t e  o f  M e d i c i n a l  C h e m i s t r y ,  H o s h i  U n i v e r s i t y ,  E h a r a  

2 - 4 - 4 1 ,  S h i n a g a w u - k u ,  Tokyo 1 4 2 ,  J a p a n  

A b s t r a c t -  A  f a c i l e  s y n t h e s i s  o f  ( + I - u c r t y l p l ~ o m u l a c t o n e  ( 1 1  

h a s  b c o n  d e v e l o p e d  i n  s e v e n  s t e p s  e n ~ p l o y i r l g  t h e  k i n e t i c  

r e s o l r i t i o r l  o f  t h e  r a c e m i c  s e c o n d a r y  f u r y l c n r b i n o l  ( 2  J us 

a k e y  r e a c t i o n .  

F u r y l c a r b i n o l s  have b e e n  w i d e l y  e m p l o y j n q  u s  v e r s a t i l e  s y n L h o n s  i n  o r g a n i c  

s y n t h e s i ~ . ~  E x L e n s i o n  o f  t h e  s c o p e  o f  f u r y l c a r b i n o l s  a s  s u i t a b l e  b u i l d i n g  

b l o c k s  r e l i e s  o n  t h e  d e v e l o p m e n t  o f  general m e t h o d s  f o r  t h e  s y n t h e s i s  o f  

o p L i c a l l y  a c t i v e  f n r y l ~ a r b i r r o l s . ~  A s  n p a r t  o f  o u r  c o n t i n u i n g  work  o n  t h e  

s y n t h e s i s  o f  p h y s i o l o g i c a l l y  v c L i r e  cornponilds u s i n g  f ~ t r s l c a r b i r ~ o l s ~ ~ ~ ~ ~  

we h e r e  r e p o r t  Lhe e n v r l t i o s ~ l e c ~ i v c  s y n L h e s i s  o f  (+)-acetylphomalnctonelll, 
5 

arb a n t i m i c r o b i a l  n l e t a b a l i t e  f rom A s r > r r g i l &  c a c s p i t o s n s .  Tlre s t r a L r g 5 -  i s  

b a s e d  on  o u r  p r e v i o u s l y  r e p o r r e d  cmet.hod3" i r r v o l v i n g  t h e  ILirreLir: r e s o l r l t i o h  

o f  s e c o n d a r y  2 - f i i r y l c a r b i r l o l s  u n d e r  t t l r  S t r n r p l e s s  o x i d a t i o r r  c o r l d i t i o n ~ . ~  

'The o x i d a t i o n  o f  ( 2 1 3 "  w i t h  m - b u t y l  h y d r o p e r o x i d e ,  t i t a r l i r l m  t e t r a -  

i s o p r o p o x i d e , a r r d  L - ( + ) - d i i s o p r o p y l  t a r t r a t e  i n  d i c t i l o r o r n e t h v n e  i n  Lhe p r e s e n c e  

of m o l e c u l a r  s i e v e s  3A a t  - 3 0  'C for 6 11 gavc t h e  p y r a n o n e  ( 3 1 '  t o g e t h e r  w i t h  

( R J - ( 2 1 .  Compound ( 3 )  was c o n v e r t e d  i n L o  ( + ) - a c e t y l p h o m a l a c t o n e  ( 1 1  as 

r o l l o w s .  P r o t e c L i o n  oC t h e  l n c t o l ( 3 1  w i t t i  e t l i y l  v i n y l  et.her. g a v e  Llre a - a n d  

B - e t h o x y e t h y l  e t h e r s  ( 4 ) '  a n d  ( 5 1  i n  i 2  % a n d  13% y i e l d s ,  r e s p e c t i v e l y .  

The  k c t o n e  ( 4 )  was  r e d u c e d  w i t h  sodii lrn b o r o h y d r i d e  Lo a f f o r d  Lhr  a l c o l t o l s  ( 6 1  

and ( 7 1  i n  Y 4  X a n d  3 % y i e l d s ,  r e s p e c t i v e l y .  C o n v e r s i u n  o f  ( 6 1  i n t o  ( 5 1  has 

c a r r i e d  o u t  by M i t s u n o b u  r e a c t i o n 9  o f  ( 6 ) ,  f o l l o w e d  by h y d r o l y s i s  o f  

t h e  c o r r e s p o n d i n g  b e n z o a t e  ( 8 ) i n  8 4  % y i e l d .  l o  F i n a l l y ,  a r e t y l a t i u n  o f  

( 7 )  p r o v i d e d  t h e  a c e t a t e  ( 9 1 (  '31 % I ,  w1,ich on  o n i d v ~ i o n ' ~  wiLh 3 - c h l o r u -  

p e r b e r l z o i c  a c i d  a n d  boron t r j f l u o r j d e  e t h e r a t e  f u r n i s h e d  I t ) - a u e t y l p h o m a l a c L o n e ,  



mP 5 3 . 2  - 5 4 . 0  'C ,  j a I D z 3  + 3 0 6 . 0 ° ( c  0 . 8 9 ,  M e O 1 0 1 1 i t . , 5  rnp 5 2 . 0  - 5 4 . 0  ' c ,  

1  a I D  + 3 1 1 . 8 " ( c  1 . 0 2 ,  MeOHjI i n  1 2  % y i e l d .  

I n  s u m m a r y ,  w e  h a v e  d e s c r i b e d  a f a c i l e  e n a n t i o s e l e c t i v e  s y n L h e s i s  o f  ( + I - a c e t g l -  

p h o m a l a c t , o n r  c m p l o y i r l g  Lhe k i n e t i c  r e s o l u t i o n  o f  Like 2 f u r y l c a r b i ~ i o 1 ,  a n d  

t h i s  s t r a t e g y  w o u l d  be a p p l i c a b l e  t o  Ltlr s y n t h e s i s  of v a r i o u s  t y p e s  o f  n u L i i r n l  

P ~ O ~ U C L S  i l l  o p t i c a l l y  active forms. 
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