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STEREOSELECTIVE SYNTIIESIS OF  (?)-DIRYDROCOKYNANlHEOL VIA ENAMINE 

ANNI;I.A?'ION 

T e t s u j i  Kamctani  , Naoaki  Kanaya,  H i r o a k i  Hino ,  Shyh-Pyng Huang,  

a n d  Masa taka  I h a r a  

P h a r m a c e u t i c a l  I n s t i t u t c ,  Tahoku U n i v e r s i t y ,  Aobayama, S e n d a i  9 8 0 ,  

. J a ~ a n  

A b s t r a c t  - - A  f a c i l e  s t e r e o s e l c c t i v e  s y n t h e s i s  o f  ( 2 ) - d i h y d r o -  

c o r y n a n t h e a l  (g) was a c h i c v e d  - v i a  t h e  key  s t e p  o f  enamine  a n n e l a t i o n  

u s i n g  3 , 4 - d i h y d r o - 1 - m e t 1 ~ y 1 - e - ~ ~ r b 0 1 i i e  (A) a n d  d i m e t h y l  3-methoxy-  

a l l i d e n e m a l o n a t e  ( 2 ) .  

We r e c e n t l y  d e v e l o p e d  a f a c i l e  s y n t h e s i s  a i  b e n z o [ a ] q u i n o l i z i n e s l  - a n d  i n d o l o [ & ]  

q u i n o l i z i n e s 2  t h e  r e a c t i o n  o f  a 3,4-dihydro-I-methylisoquinoline a n d  a 3 ,4  

dihydro-I-methyl-B-carboline w i t h  a , B u n s a t u r a t e d  e s t e r s .  The enamine  c h a r a c t e r  

o f  t h e  above  d i h y d r o  h a s o s  was u t i l i s e d  i n  t h e s e  a n n e l a t i o n s .  Employing t h i s  

r e a c t i o n ,  ( 1 ) - e m e t i n e 3  a n d  i t s  a n a l ~ g u c s , ~ ' ~  a n d  ( A ) - c a m p t o t h e c i n 6  wcre  s y n t h c s i s e d .  

We here w i s h  t o  r e p o r t  a f a c i l e  s t c r c o s e l e c t i v e  s y n t h e s i s  o f  ( i ) - d i h y d r o c o r y n a n t e a l  7  

($1 u s i n g  t h e  same methodo logy .  

S t i r r i n g  3,4-dihydro-1-methyl-0-carbolinc Q) a n d  d i m e t h y l  3 - m e t h o x y a l l y l i d e n e -  

8  
m a i o n a t e  (2) ~n m e t h a n o l  f o r  3  d a y s  a t  room t e m p e r a t u r e ,  f a l l o w e d  by r e f u x i n g  t h e  

m i x t u r e  f o r  2 4  h p r o d u c e d  t h e  i n d a l o [ a ] q u i n o l i z i n e  ( J ) ,  m& 384 (!+I; v,,, (CHC13) 

3470 (NH], 1740 a n d  lhhO cm-I  (C=O); 6 (CDC1 3) 1 . 6 7  (ZH, t ,  J = 6  Hz, C2-Ct12),  

3 . 3 0  (6H, s ,  2  x Ohlc), 3.  70 (3H, s ,  Oble], 4 . 5 3  (111, t ,  J = 6 Hz, CH(OUelZ) ,  5 . 5 7  

( IH ,  d ,  J = 5  112,  C 1 - H I ,  6 . 9 7  - 7 .50  (411, m ,  4  x Ar-H) a n d  8 .  70 p .p .m.  ( l H ,  s ,  N i l ,  

i n  7 7  % y i e l d .  T r e a t m e n t  o f  4 w i t h  e t h y l  i o d i d e  i n  t h e  p r e s e n c e  o f  one  e q u i v a l e n t  

sod ium h y d r i d e  i n  d r y  d i m e t h y l f o r m a m i d e  a t  U'C g e n e r a t e d  t h e  e t h y l  compound (k ) ,  
m/e 412 (s f ) ;  6 1 . 0 0  p . p . m .  (311, t ,  J = 6  l lz ,  CH2CH3), i n  8 9 . 8  % y i e l d .  O n  h y d r o -  - 

g e n a t i o n  o f  2 ,  i n  t h e  p r e s e n c e  o f  Adams c a t a l y s t  i n  m e t h a n o l ,  t h c  amide ( )  m/e 

413 ( M I - 1 ) ;  6 (CDC13) 0 .90 p . p . m .  (311, t ,  J = 7  Hz, CH CH ) ,  was o b t a i n e d  i n  9 5 . 7  2  -3 

% y i e l d .  I n  e a c h  o f  t h e  above  t h r c c  r e a c t i o n s  a s i n g l e  s t e r e o i s o m e r  was p r o d u c e d ,  
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a l t h o u g h  t h e  r e l a t i v e  c o n f i g u r a t i o n  a t  t h e  C2 and  C 3  p o s i t i o n s  r e m a i n s  o b s c u r e .  

The p a r t i a l  s t e r e o c h e m i s t r y  o f  amide ( 2 )  was ;assigned a n  t h e  a s s u m p t i o n  t h a t  h y d r o g e n  

selectively a t t a c k c d  t h e  CILb c a r b o n  from t h e  s i d e  a p p o s i t e  t o  b u l k y  s u b s t i t u e n t  a t  

t h e  C 2  p o s i t i o n . '  When t h e  r e d u c t i o n  o f  $, was c a r r i e d  o u t  i n  t h e  p r e s e n c e  o f  10 $ 

palladium on c a r b o n  two s t e r e o i s o m e r s ,  i n c l u d i n g  2 ,  were fo rmed .  

A f t e r  h y d r o l y s i s  o f  t h e  e s t e r  ( 2 )  w i t h  sod ium n ic thax idc  i n  h o t  aqueous  methanol, 

t h e  r e s u l t i n g  c a r b o x y l i c  a c i d  (2) was h e a t e d  i n  d i m e t h y l  s u l f o x i d e  a t  1 6 0 " ~  t o  g i v e  

a m i x t u r e  o f  t h e  a l d e h y d e  ( 2 )  and t h e  c o r r e s p o n d i n g  a c e t a l ,  which on t r e a t m e n t  w i t h  

p - t a l u e n c s u l f o n i c  a c i d  i n  a c e t o n e  a t  O'C l e a d  t o  t h e  p u r e  n l d c h y d c  ( z ) ,  m/e 310 (!+I; 

6 (CUcl ) 0.9u (3H, t ,  J = 7  H z ,  CH2CH3) a n d  9 .  70 p .p .m.  ( I t l ,  i ,  CHO), o h t a i n e d  i n  3  

92 % y i e l d  from i. C o n v e r s i o n  o f  t h e  a l d e h y d e  (1) i n t o  ( ? ) - d i h y d r o c o r y n ; m t h e o l  (8) 
was a c h i c v c d  i n  5 4 . 5  % y i e l d  by reduction w i t h  l i t h i u m  a lumin ium h y d r i d e  in h o t  e t h e r -  

t e t r a h y d r o f u r a n .  The s p e c t r a l  d a t a  o f  t h i s  s y n t h e t i c  compound, mp 1 7 8 . 5  - 1 8 ~ ~ ~  

( l i t . , ' ' "  mp 178  - 1 8 U . 5 ' ~ ;  l i t . , q h  mp 180 - 1 8 2 ' ~ )  were  c o n s i s t e n t  w i t h  t h o s c  

r e p o r t e d . '  T h a t  t h e  t h r e e  o t h e r  p o s s i b l e  s t e r e o i s o m c r s  w e r e  n o t  fo rmed ,  i . e .  t h a t  

t h e  r e a c t i o n  s e q u e n c e  was s t e r e o s e l e c t i v e ,  was d e m o n s t r a t e d  by t . 1 . c .  c o m p a r i s o n  o f  

t h e  f i n a l  r c a c t i a n  p r o d u c t  w i t h  a u t h c n t i c  s a m p l e s  o f  t h e s e  i s o m e r s .  
10  

E x t e n s i o n  o f  t h i s  method f o r  t h c  s y n t h e s i s  a t  o t h e r  i n d a l e  a l k a l o i d s  i s  i n  p r o g r e s s  

i n  t h i s  laboratory. 
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