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A b s t r a c t  - The t o t a l  s y n t h e s i s  o f  ( - ) - d i h y d r o c o r y n a n t h e o l  

( 4 )  h a s  hecn a c h i e v e d  u s i n g  a p o t e n t i a l l y  u s e f u l  c h i r a l  

s y n t h o n ,  t h i o k e t a l  c a r h o x y l i c  a c i d  ( 2 ) .  

The s y n t h e s i s  o f  e n a n t i o m e r i c a l l y  p u r e  compounds h a s  r e c e i v e d  i n c r e a s i n g  a t t e n t i -  

an o v e r  t h e  p a s t  y e a r s .  One o f  t h e  most  d i r e c t  a p p r o a c h e s  t o  t h e i r  s y n t h e s i s  i s  

t h e  u s e  o f  c a r b o h y d r a t e s .  

R e c e n t l y  we have  d i s c l o s e d  an e n a n t i o s e l e c t i v e  s y n t h e s i s  o f  ( + ) - d i h y d r o a n t i r h i n e  

1 ( 3 )  from a  r e a d i l y  a v a i l a b l e  c h i r a l  s y n t h o n ,  (35)-[3-hydroxy-(E)-prop-1-enyll- 

c y c l o p e n t a n o n e  ( 1 ) '  o b t a i n e d  from (R)-1,Z-isopropylideneglyceraldehyde t h e  

t h i o k e t a l  c a r b o x y l i c  a c i d  ( 2 ) .  Us ing  t h e  same c h i r a l  s y n t h o n  (2)  , we have  now 



s u c c e e d e d  t h e  t o t a l  s y n t h e s i s  o f  ( - ) -d ihydroco ryna r l t heo l  (4)  of  C o r y n a n t h e - t y p e  

i n d o l e  a l k a l o i d s ,  w h i c h  was f i r s t l y  i s o l a t e d  from Aspidosperma marcgrav ianum hy 

B . G i l b e ~ t . ~  Al though  t h e  t o t a l  s y n t h e s i s  o f  r a c e m i c  forms o f  (414  w a s  a c h i e v e d ,  

none of  t h e  e n a n t i o s e l e c t i v e  s y n t h e s i s  o f  4 )  h a s  been  a c c o m p l i s h e d  y e t .  

Here we w i s h  t o  r e p o r t  t h e  f i r s t  t o t a l  s y n t h e s i s  of (-)-dihydrocorynantheol. 

E s t e r i f i c a t i o n  (CH2N2, r .  t . )  o f  t h e  known c a r b o x y l i c  a c i d  (2)  , p r e p a r e d  i n  9  

1 s t e p s  f r o m  (1)  gave t h e  m e t h y l  e s t e r  (5)  { [ a ] " - 0 . 6 "  ( c - 0 . 1 3 ,  C H C ~ ~ ) ] .  

R e d u c t i o n  o f  ( 5 )  w i t h  d i i s o b u t y l a l u m i n u m  h y d r i d e  i n  t e t r a h y d r o f u r a n  ( - 7 0 " C ,  

Z . S h ) ,  f o l l o w e d  by a c e t y l a t i o n  ( a c e t i c  a n h y d r i d e ,  p y r i d i n e ,  1 h, r . t . )  of t h e  

a l c o h o l  (6)  p r o v i d e d  t h e  a c e t a t e  (7)  ([D(]"-2.6" ( c - 0 . 1 5 6 ,  C1HC13)} i n  9 2 . 8  % 

o v e r a l l  y i e l d  from ( 5 ) .  

t l y d r o l y s i s 5  of  t h e  d i t h i a n e  group  i n  ( 7 )  (MeI, Na2C03 i n  a q .  CH3CN, 1 4  h ,  r . t . 1  

f o l l o w e d  by c o n d e n s a t i o n  w i t h  t r y p t a m i n e  ( 1 . 1  e q u i v . )  i n  a c e t i c  a c i d  ( 1  h,  r .  t .  j 

a f f o r d e d  s e c o n d a r y  amine ( 8 ) ,  which  i n  t u r n  was d e p r o t e c t e d  (nRuqNF, THF, 1 h ,  

r . t . )  t o  t h e  a l c o h o l  (9) i n  a l m o s t  q u a n t i t a t i v e  y i e l d  from ( 7 ) .  T r e a t m e n t  o f  

( 9 )  w i t h  m e t h a n e s u l f o n y l  c h l o r i d e  ( 1 . 5  e q u i v . ,  p y r i d i n e ,  2 h, r .  t . )  r c s u l t e d  i n  

c y c l i s a t i a n  t o  g i v e  a s e p a r a b l e  m i x t u r e  o f  (10) and (11)  i n  29.5 and 2 6 . 1  % 

y i e l d  r e s p e c t i v e l y .  I n  o r d e r  t o  c e r t i f y  t h e  r e l a t i o n s h i p  between (10)  and ( l l ) ,  

a t r a n s f o r m a t i o n  o f  (11)  t o  (10)  was examined .  D e h y d r o g e n a t i o n  ( I l j  w i t h  mercu-  

r i c  a c e t a t e  f o l l o w e d  by r e d u c t i o n  w i t h  NaBHq 
5 d , 6 , 7  

p r o c e e d e d  s m o o t h l y  t o  

g i v e  (10)  v i a  t h e  imunium b a s e  ( 1 2 ) .  These c o n v e r s i o n s  i n d i c a t e d  t h a t  t h e s e  - 
compounds were t h e  C(3) e p i m e r s  o f  e a c h  o t h e r .  

F i n a l l y ,  d e a c e t y l a t i o n  (K2C03, I.le011, 3  h,  r . t . )  o f  (10)  a f f o r d e d  ( - ) - d i h y d r o c o -  

r y n a n t h e o l  (4)  { [&ID-20.0" ( c = 0 . 0 3 ,  CIICl3)] ( i t 3  [RlD-19 '  ( c = l . O Z ,  CHC13j i n  

q u a n t i t a t i v e  y i e l d .  T h i s  s y n t h e t i c  s u b s t a n c e  h a d  i d e n t i c a l  t . 1 . c .  b e h a v i o r ,  

i .  '11 n . m . r . ,  and mass s p e c t r a  w i t h  t h o s e  o f  a u t h e n t i c  d i h y d r o c o r y n a n t h e o l .  4b 

Thus ,  t h e  t r a n s f o r m a t i o n  of  (R)-l,2-isopropylideneglyceraldeh~1de v& t h e  t h i o -  

k e t a l  c a r b o x y l i c  a c i d  (2)  i n t o  ( - ) - d i h y d r o c o r y n a n t h e o l  h a s  been  a c h i e v e d .  
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