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J a m n  

Abstract - A stereoselective synthesis of (')-corynantheal (&Q) was 

achleved novel epimerization at C3 position of an indolo[Z,3-&I- 

quinollzlne and the corresponding lactam by Adams catalyst. Thls 

synthesis constitutes a formal total synthesis of (?)-corynanthelne(&&) 

and (t )-ajmallcine (A?). 

Recently we reported a stereoselective total synthesis of (A)-dlhydrocorynantheol 

1 
( 2 )  through the 1ndolo[Z,3-a]quinoli~,ine ( 2 )  which was prepared by enamlne 
annelatlon2 using 3,4-dihydro-1-methyl-B-carboline ( & )  and dimethyl 3-methoxy- 

allyl~denemalonate ( ? ) .  Transformation of the above lnterrnediate ( 2 )  Into other 
Corynanthe type alkalalds was further investigated. lIere we wish to report a 

stereoselectlve synthesis of (2)-corynantheal (&Q) whlch is convertible lnto ( ? ) -  

corynantheine(&&) and (t)-ajmaliclne (A?) including a navel epimerlzation at C 3  

posltlon with Adams catalyst. 

Scheme 1 



The enamide ( 2 )  was c o m p l e t e l y  reduced  f o r  1 h r  w l t h  1 0  % p a l l a d i u m - c h a r c o a l  o r  

Adams c a t a l y s t  i n  methanol  under  2  a tms  o f  hydrogen p r o d u c m g  two s t e r e o i s o m e r s ,  

( 2 )  [ S(CDC13) 3.26 and 3 .35  ( e a c h  3H, e a c h  s ,  2  x OMe) and 3 . 7 3  (3H, s ,  COZMe)l 

and ( Q )  [ mp 209 1 210°, 6(CDCl ) 3 . 3 7  (6H, s ,  2  x Ohle) a n d  3 . 7 0  (3H, s ,  C02hle)l. 3  

llowever t h e  r a t i o  of  two p r o d u c t s  depended on t h e  c a t a l y s t s .  On t h e  r e a c t i o n  

u s l n g  1 0  % palladium-charcoal, 2 and Q formed i n  t h e  r a t i o  o f  1 : 1 ,  w h i l e  hydra-  

g e n a t i o n  u s i n g  Adams c a t a l y s t  gave a m l x t u r e  o f  2 and Q i n  t h e  r a t l o  o f  9  : 2 0 .  

Fur thermore  i t  was o b s e r v e d  t h a t  t h e  fo rmer  ( 2 )  was s l o w l y  c o n v e r t i b l e  i n t o  t h e  

l a t t e r  ( Q )  under  t h e  r e d u c t i o n  c o n d l t l o n s  u s i n g  Adams c a t a l y s t .  Thus r e d u c t i o n  

of  2 w i t h  Adams c a t a l y s t  f o r  6 0  h r  under  t h e  same c o n d i t i o n s  a s  above gave 2 and 6 
i n  t h e  r a t l o  of 1 : 30. Both compounds were n o t  i n t e r c h a n g e d  by t h e  r e a c t i o n  w i t h  

sodium h y d r l d e  i n  dlmethylformamlde2 and o n l y  s t a r t i n g  materials were r e c o v e r e d .  

I t  was t h e r e f o r e  assumed t h a t  b o t h  compounds ( 2  and @,) were s t e r e o i s o m e r s  a t  t h e  

a n g u l a r  positlo" p o s s e s s i n g  u - s u b s t l t u e n t s  a t  C15and C 2 0 p o s i t i o n s .  

The l a c t a m  and e s t e r  g r o u p s  of 2 and Q were t h e n  reduced  w i t h  l i t h i u m  aluminium 

h y d r l d e .  The m i n e  (x), formed i n  78.2 % from 2 ,  showed Bohlmann bands  a t  2900 % 

2700 cm-' whereas  t h e  p r o d u c t  ( g ) ,  mp 189 % 190°,  o b t a l n e d  in 8 1 . 4  % y i e l d  from Q ,  

exhibited no t r a n s - q u i n o l ~ z l d l n e  a b s o r p t i o n .  A t t h i s s t a g e , t h e  l a t t e r  amlne ( Q )  

WBS q u a n t i t a t i v e l y  c o n v e r t e d  i n t o  t h e  former (x) by t h e  r e a c t i o n  w i t h  Adams c a t a l y s t  

i n  methanol  under  $ a tms  of  hydrogen f o r  3  d a y s .  On t h e  basls of t h e  above obser- 

v a t i o n s ,  s t e r e o c h e m i s t r ~ e s  of 5 z g were determined as shown i n  Scheme 2 .  We had "" 

a l r e a d y  found  t h a t  t h e  c h i r a l i t y  a t  C1 p o s i t l o n  o f  t e t r a h y d r o l s a q u l n o l l n e s  had  been 

changed by t r e a t m e n t  u s l n g  Adams c a t a l y s t  under  h y d r ~ g e n . ~  I t  is notewor thy  t h a t  

i n  t h e  case o f  l a c t a m s ,  t h e  compound ( Q )  h a v i n g  B-hydrogen p r e d o m i n a n t l y  formed i n  

c o n t r a s t  w l t h  t h e  case o f  amincs .  

The a l c o h o l  ( l ) ,  which was p r e p a r e d  a s  a s o l e  p r o d u c t  from 2 a f t e r  t r e a t m e n t  w i t h  

Adams c a t a l y s t ,  was t r a n s f o r m e d  l n t o  ( A ) - c o r y n a n t h e a l  (LQ) as f o l l o w s .  The a l c o h o l  

( z )  was o x l d l z e d  t o  t h e  a l d e h y d e  ( 2 )  In 8 4 . 6  % y i e l d  u s i n g  d i m e t h y l s u l p h o x i d e ,  d l -  

~ y c l o h c x y l ~ a r b o d l l m i d e ,  t r i f l u o r o a c e t l c  acld and p y r ~ d i n e . ~  W i t t l g  r e a c t l o n  of  Q 

u s m g  methyltriphenylphosphonlum bromide and n - b u t y l  l ~ t h i u m , f o l l o w e d  by d e p r o t e c t l o n  

u s i n g  p t a l u e n e s u p h o n l c  a c i d  i n  a c e t o n e ,  f u r n i s h e d  ( A ) - c o r y n a n t h e a l  ( Q )  i n  5 1  Pa 

y i e l d ,  whose l r ,  nmr and mass s p e c t r a  were consistent w l t h  t h e  r e p o r t e d  o n e s .  
5  

Since c o r y n a n t h e a l  (LQ) had a l r e a d y  been c o r r e l a t e d  t o  corynanthe ine( ,Q)  l n  t h r e e  

 step^^'^'^ and a j m a l l c l n e  ( k $ )  ~n f o u r  formal t o t a l  s y n t h e s i s  o f  t h e  

r a c e m a t e s  o f t h e s e  a l k a l o ~ d s  was a c c o m p l ~ s h e d .  
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The stereoisomer ( g )  of the alcohol was also converted into the epimer (kt) of ( ? ) -  

corynantheal. Oxldatlon of the alcohol to the aldehyde (&z) by the ordinary Moffatt 
procedure4 resulted i n  a poor yield probably due to the more hindered alcohol. The 

aldehyde (kz) was synthesized in 78.2 $ yield by the reaction with dimethyl sulphoxide, 

trifluoroacetlc anhydride and trlethylamineln and then transformed into the epimer 

(kt) ~n 53.5 B yield under the same sequence as above. No Bohlmann hands were 

observed in the ir spectra of kz and and the hydrogen at C3 position Of ,lJ 

and was resonated at 4.50 and 4.40 ppm, respectlvely.ll These results also 

suggested the - cis-quinolizldine formto thesecompounds (&z and &$) and confirmed 

the above assignment of the stereochemistry. 
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