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Abstract : The intramolecular cycloaddit ion of nitrones derived from 
3-O-cyclohexenylfuranoside-5-aldehyde$ led to diastereoselective for-  
ma-tion of tetrahydropyrano[2,3]cyclohexane ring systems with six 
c h i r a l  c e n t r e s o  Copyright © 1996 Elsevier Science Ltd 

The recen t  a p p l i c a t i o n  o f  O - a l l y l c a r b o h y d r a t e  n i t r o n e  c y c l o a d d i t i o n  
1,2 has led to the s y n t h e s i s  o f  v a r i o u s  c h i r a l  c y c l i c  e t h e r  r i n g  systems. 

The c u r r e n t  i n t e r e s t  3 in s i m i l a r  c y c l o a d d i t i o n s  i n v o l v i n g  c y c l o h e x e n y l  

m o i e t y  as the d i p o l a r o p h i l e  has prompted us to d i s c l o s e  h e r e i n  the 

e x p e d i e n t  s y n t h e s i s  o f  o p t i c a l l y  pure t e t r a h y d r o p y r a n o [ 2 , 3 ] c y c l o h e x a n e  

d e r i v a t i v e s  c o n t a i n i n g  s i x  c h i r a l  c e n t r e s  by the i n t r a m o l e c u l a r  

c y c l o a d d i t i o n  o f  3 - O - c y c l o h e x e n y l c a r b o h y d r a t e  n i t r o n e s .  

The t r e a t m e n t  o f  3 - O - c y c l o h e x e n y l  f u r a n o s i d e - 5 - a l d e h y d e  la  q (as a 

1:1 m i x t u r e  o f  11 -ep imers )  w i t h  N - b e n z y l h y d r o x y l a m i n e  led  to the f o r m a t i o n  

o f  the i s o x a z o l i d i n e s  3 (50~ ] ,  q(18~} and 5 (32~) i n c o r p o r a t i n g  the 

t e t r a h y d r o p y r a n o [ 2 o 3 ] c y c l o h e x a n e  s k e l e t o n  v i a  the d i a s t r e o m e r i c  n i t r o n e s  

2a. The s t r u c t u r e s  5 o f  the c y c l o a d d u c t s  3 and q were e s t a b l i s h e d  on the 

bas i s  o f  NMR s p e c t r o s c o p i c  a n a l y s i s  i n c l u d i n g  ROESY. The e l u c i d a t i o n  o f  

the s t r u c t u r e  o f  5 was t roub lesome due to c o n s i d e r a b l e  b roaden ing  o f  the 

r e l e v a n t  r e g i o n s  o f  i t s  1H and 13C NMR s p e c t r a  and the l i m i t e d  amount o f  

i n f o r m a t i o n  a v a i l a b l e  i n d i c a t e d  the ass igned  s t r u c t u r e .  S i m i l a r l y ,  the 

c y c l o a d d i t i o n  o f  the d i a s t e r e o m e r i c  m i x t u r e  o f  the n i t r o n e s  2b o b t a i n e d  

from the c o r r e s p o n d i n g  m i x t u r e  o f  a ldehydes  l b  q led to the f o r m a t i o n  o f  

o n l y  6 and 7. I t  is  n o t e w o r t h y  t h a t  f rom the f o u r  n i t r o n e s  r e p r e s e n t e d  by 

2a and 2b, t h ree  p roduc t s  v i z .  3, 6 and 7 were formed w i t h  100~ 

d i a s t e r e o s e l e c t i v i t y .  As observed  3 u s u a l l y ,  the f a c i a l i t y  o f  approach o f  

the n i t r o n e  d i p o l e  is  d e t e r m i n e d  by the o r i e n t a t i o n  o f  the oxygen 

s u b s t i t u e n t  in the c y c l o h e x e n y l  m o i e t y ,  

The r e a d i n e s s  w i t h  which the i s o x a z o l i d i n e s  can be c o n v e r t e d  to  

c h i r a l  t e t r a s u b s t i t u t e d  p y r a n o c y c l o h e x a n e  d e r i v a t i v e s  is  demons t ra ted  by 
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the c leavage  o f  the  N-O bond in 3 by t r a n s f e r  h y d r o g e n a t i o n  ( c y c l o h e x e n e ,  

109 Pd-C) f o l l o w e d  by a c e t y l a t i o n  l e a d i n g  to  8. 

The a p p l i c a t i o n  o f  the above methodo logy  to the c o m b i n a t o r i a l  

g e n e r a t i o n  o f  t e t r a h y d r o p y r a n o c y c l o h e x a n e  r i n g  systems is  under  

i n v e s t i g a t i o n .  
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