
A  SYNTHESIS OF GEMINALLY FUNCTIONALIZED CYCLIC ANINOCARBOXLIC 
ACIDS BY DIELS-ALDER REACTION .&VD 1,3-DIPOLAR CYCLO- 

ADDITION USING a,E-DEHYDROALWINATES 

H l r o s h i  Hor ikawa ,  T a k a s h i  N i s h l t a n l ,  Tameo I w a s a k i ,  and  I c h ~ ~ o  I n o u e  
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u , B - D e h y d r o a l a n l n a t e s  a r e  r e c o g n i z e d  t o  b e  ~ n t e r m e d ~ a t e s  o f  extensive v a l u e  

i n  b o t h  o r g a n i c  s y n t h e s i s  a n d  b m l o g i c a l  t r a n s f o r m a t i o n s .  The v a s t  m a j o r i t y  o f  

t h e  l i t e r a t u r e  d e a l i n g  w l t h  t h e  c h e m i s t r y  o f  a , 0 - d e l i y i l r o a l a n i n a t e s  i n v o l v e s  

n u c l e o p h l l i c  and e l e c t r o p h i l i c  a d d l t i o n  reactions t o  g l v e  B and  a s u b s t i t u t e d  

amma a c i d s ,  r e s p e c t i v e l y .  We now r e p o r t  t h a t  t h e  D i e l s - A l d e r  r e a c t l o n  and t h e  

l , 3 - d i p o l a r  c y c l o a d d i t i a n  o f  N - a c y l - a , B - d e i i y d r a a l a n l n a t e s  (1) g e n e r a l l y  p r o c e e d  

w l t h  h l g h  s t e r e o s e l e c t i v i t y  o r  r e g i a s e l e c t i v i t y ,  t h u s  providing a v l a b l e  method f o r  

t h e  synthesis o f  g e m m a l l y  f u n c t i a n a l i z e d  c y c l o a l i p h a t i c  and  h e t r o c y c l l c  amino 

c a r b o x y l i c  a c i d s  h a v i n g  interesting b i o l o g i c a l  a ~ t i v i t i e s . ' ) ~ )  
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The D l e l s - A l d e r  r e a c t i o n  o f  w i t h  c y c l o p e n t a d i e n e  a f f o r d e d  t h e  n o r b o r n e n e  

derivatives i n  goad y i e l d s ,  i n  w h ~ c h  t h e  e x o - e s t e r  i s o m e r  (2) fo rmed  p r e d o m i n a n t l y ;  

i n  t h e  r e a c t i o n  o f  N-methaxycarbonyl-a,@-dehydroalaninate, t h e  e x 0  i s o m e r  formed 

e x c l u s i v e l y .  The a d d u c t  was c o n v e r t e d  i n t o  t h e  biologically a c t l v e  2 -amino-  

n u r b o r n a n e - 2 - c a r b o x y l i c  a c ~ d  (3). The r e a c t i o n  of L w i t h  N-ethoxycarbonyldihydro- 

p y r i d i n e  l e d  t o  t h e  c o n s t r u c t i o n  o f  t h e  b i c y c l i c  d e r ~ v a t l v e  ( 4 ) .  The 1 , 3 - d l p a l a r  

c y c l o a d d i t l o n  o f  w i t h  s e v e r a l  1,s-dipoles h a s  b e e n  f o u n d  t o  p r o c e e d  r e g i o s p e -  

c l f l c a l l y  t o  g i v e  t h e  g e m i n a l l y  f u n c t i o n a l i z e d  h e t e r o c y c l i c  a m i n o c a r b o x y l i c  a c i d s  

( 5  6 7 )  i n  good y i e l d s .  T h u s ,  r e g a r d l e s s  o f  t h e  p r e s e n c e  o f  a c e t a m i d a  g r o u p ,  t h e  -%x 
r e g i o c h e m l s t r y  and  t h e  r a t e  o f  r e a c t i o n  i n  t h e  1 , 3 - d i p o l a r  c y c l o a d d l t l o n  using o,B- 

d e h y d r o a l a n i n a t e  show s t r i k i n g  s i m i l a r i t y  t o  t h o s e  i n  t h e  case  o f  e t h y l  a c r y l a t e .  
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