
HETEROCYCLES, Vol 23. N o  1 1 ,  1 9 8 5  

1 SYNTHESIS OF VINCA ALKALOIDS A N D  RELATED COMPOUNDS. X X V I  . 
AN UNUSUAL SIDE-CHAIN ELIMINATION FROM INDOLE NUCLEUS 
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With t h e  purpose of SAR s t u d ~ e s  on a l k a l o i d - l i k e  compounds t h e  s y n t h e s i s  of  

3 - s u b s t i t u t e d  i n d o l e  d e r i v a t i v e s  3 ,  c o n t a i n i n g  t h e  i n d i c a t e d  a z a b i c y c l o ; 3 . 3 . l j -  

nonane moiety  a t  p o s i t i o n  2  of t h e  i n d o l e  n u c l e u s ,  h a s  been i n t e n d e d .  

To reach t h i s  goal  Hafmann e l i m i n a t i o n  o f  q u a t e r n a r y  s a l t  2 induced hy a p p r o p r l s t e  

n u c l e o p h i l e  seemed t o  be an  a t t r a c t i v e  approach.  Thougn ~ t t a - ~ r - R a h m a n 2  r e p o r t e d  

e x c l u s i v e  CIZb-N c l e a v a g e  i n  t h e  d e g r a d a t i o n  of  a s l m i l a r  q u a t e r n a r y  0 -ca rbo l ine  

d e r i v a t i v e ,  Kutney3, i n  t h e  same type  r e a c t i o n ,  i s o l a t e d  two c y a n o - s u b s t i t u t e d  

d e r i v a t i v e s ;  t h e  main p r o d u c t  ( 2 8  % !  arose by C  - W  bond open ing ,  t h e  o t h e r  one 
6 '  

( 1 4  % I  by ClZb-N  f i s s i o n .  

5  T h e  q u a t e r n a r y  s a l t  2 h a s  been p repared  i n  71 % y i e l d  from the o p t i c a l l y  a c t i v e  

4 
i l ( S ! ,  1 2 b ( S ) ]  a l c o h o l  by n e s y l a t i o n .  

By r e a c t i n g  4 w i t h  NaCN i n  e t h y l e n e  g l y c o l  a t  200 OC t h e  cyano d e r i v a t i v e s  3 and 

_4 have been o b t a i n e d  i n  68 8 combined y i e l d .  T h e  ep imers  h a v e  been s e p a r a t e d  by 

column chromatography on s i l i c a  g e l  ( K i e s e l g e l  60, 0.063-0.2 mm,Merck;elution wi th  

e t h y l  a c e t a t e  - d i e t h y l a m i n e  10:1!. Compound _3 (ep lmer  A )  h a s  been o b t a i n e d  as a 

6  yel low o z l  i n  42 % y i e l d  . 



3 epimer A - 

4 epimer B - 

7 
Cyanide 4 (epimer B) has been isolated as colourless crystals in 26 % yield . On 

the other hand, when 2 was reacted with NaOH in the same conditions, to our sur- 

8 
prise, compound 8 was isolated in good yield (80 %I . 

By column chromatography (Kieselgel 60, 0.063-0.2 mm, Merck; elution with taluene- 

diethylamine 10:l) of the mother liquor small amounts of 3'-ethyl (i, brownish 011, 

yield 3 %19 and 3'-vinyl (6, dark oil, yield < 1 %]lo derivatives could also be 

isolated. 

Concerning the mechanism of transformation 2 -- 8 ,  similarly to the formatron of 

3 and 4, addition of hydroxide anion to vinyl derivative 6 followed by retrohydroxy - 

alkylation process or oxydation to 3'-acetyl derivative and its acyl fission was 

originally assumed. Since the 3'-hydroxyalkyl derivative 1 could not even be de- 

tected in the reaction mixture, this supposition requires further investigation 

and confirmation. 
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