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Abstract-2-(2'-1ndolyl)propionic e s t e r  r e a c t s  wi th  n i c o t i n o y l  
c h l o r i d e  t o  g i v e  a  p y r i d y l  ketone which, fo l lowing  qua te rn iza -  
t i o n  and t r ea tmen t  w i t h  base ,  c y c l i z e s  t o  t h e  pyrido[4,3-blcar-  
b a z o l e  ske le ton .  

~ e c e n t l ~ " ~  we r e p o r t e d  t h e  s t e r e o s e l e c t i v e  s y n t h e s i s  of t h e  a l k a l o i d  sesbanine  

v i a  a  sequence o f  r e a c t i o n s  i n  which t h e  key s t e p  involved a  n u c l e o p h i l i c  a d d i t i o n  

Of a  s u i t a b l y  s u b s t i t u t e d  anion t o  t h e  C-4 p o s i t i o n . o f  N-benzyl-3-carbamoylpyridi- 

nium ion .  The l a t t e r  r e a c t i o n  c o n s t i t u t e s  a  v e r s a t i l e  s y n t h e t i c  o p e r a t i o n ,  which 

h a s  been a p p l i e d  i n  t h e  c o n s t r u c t i o n  o f  a  number of h e t e r o c y c l i c  systems i n  t h i s  

3 l a b o r a t o r y  . I n  t h e  p r e s e n t  communication we r e p o r t  i t s  a p p l i c a t i o n  t o  t h e  f a c i l e  

s y n t h e s i s  of t h e  e l l i p t i c i n e  s k e l e t o n .  

E l l i p t i c i n e  and s e v e r a l  of i t s  d e r i v a t i v e s  a r e  h i g h l y  a c t i v e  ant i tumour  agen t s .  

However, t h e  p r a c t i c a l  u t i l i t y  of t h e s e  compounds is r e s t r i c t e d  by t h e i r  poor so lu -  

b i l i t y  c h a r a c t e r i s t i c s .  Although s e v e r a l  s y n t h e t i c  approaches t o  e l l i p t i c i n e  and 

i ts analogues  have been r e p o r t e d  i n  t h e  l i t e r a t u r e 4 - ' ,  a  p r a c t i c a l l y  convenient  

r o u t e  t o  M e  pyridoC4.3-bjcarbazole s k e l e t o n  and t o  new e l l i p t i c i n e  analogues  

would be  an ext remely  v a l u a b l e  a d d i t i o n .  The c r u c i a l  s t e p s  of t h e  s y n t h e t i c  scheme, 

developed i n  t h e  p r e s e n t  s tudy ,  c o n s i s t  of a c y l a t i o n  of a  s u i t a b l e  2-(2'-indoly1)- 

p rop ion ic  a c i d  d e r i v a t i v e  (2) w i t h  n i c o t i n o y l c h l o r i d e ,  q u a t e r n i z a t i o n  o f  t h e  p y r i -  

d i n e  moiety i n  t h e  a c y l  i n t e r m e d i a t e  (3)  and i n t r a m o l e c u l a r  n u c l e o p h i l i c  a d d i t i o n  

o f  t h e  e s t e r  a-carbon t o  t h e  pyr id inium c a t i o n .  

9 
React ion o f  N-methylindole wi th  b u t y l l i t h i u m  a f f o r d e d  t h e  2 - l i t h i o  d e r i v a t i v e  , 

which r e a c t e d  w i t h  e t h y l  pyruvatelo t o  g i v e  1 i n  63% yield1'. E l imina t ion  of w a t e r  

w i t h  POC13 i n  p y r i d i n e  gave 1-methyl-2-(2'-carhomethoxyvinyl)indole which was re-  

duced, wi thou t  i s o l a t i o n ,  w i t h  sodiumborohydr ide  i n  e t h a n o l ,  a t  room temperature ,  

t o  t h e  i n d o l y l p r o p i o n a t e  212 ( 5 8 % ) .  Th i s  i n d o l e  d e r i v a t i v e  was a c y l a t e d  w i t h  n ico-  
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t i n y 1  c h l o r i d e  (hydroch lo r ide )  by h e a t i n g  t h e  r e a c t a n t s  i n  s u l f o l a n e  a t  120°c  

whereupon. a f t e r  45 minutes.  t h e  product  3 1 3  cou ld  be  i s o l a t e d  i n  55% y i e l d .  While 

t h i s  ke tone gave s a t i s f a c t o r y  s p e c t r a l  da ta13,  t h e  NMR spectrum showed t h a t  it was 

a s s o c i a t e d  w i t h  1 equiv .  o f  t h e  s o l v e n t .  The p y r i d y l  ketone 2 was conver t ed  i n t o  

t h e  corresponding pyr id inium s a l t  4. by t r ea tmen t  w i t h  benzyl bromide (R.T. 20 h) 

and t h e  p roduc t  was d i r e c t l y  used f o r  t h e  c r i t i c a l  r i n g  c l o s u r e  s t e p .  C y c l i z a t i o n  

of 4 t o  d ihpdropyr id ine  2 proceeded smooth ly , in  e t h y l  a c e t a t e ,  upon r e a c t i o n  wi th  

t r i e t h y l a m i n e  a t  room temperature  ( 1  h o u r ) .  The o v e r a l l  y i e l d  o f  t h e  l a s t  two 

S teps  was 51%.  It should  b e  po in ted  o u t  i n  t h i s  connect ion t h a t  a t t empts  t o  c y c l i -  

ze  2-ethyl-3-nicotinylindole o r  t h e  corresponding s a l t  have been r e p o r t e d  t o  be  

u n s e ~ c e s s f u l ~ ~ .  Product  5 c o n s i s t e d ,  n o t  unexpectedly ,  of a mixture  o f  t h e  c i s -  and 

t r a n s  i somers ,  whose s t r u c t u r e s  and composit ion (1:l) was a t t e s t e d  by t h e  NMR- 

da ta1=.  Without s e p a r a t i o n  t h e  mix tu re  was o x i d i z e d  t o  t h e  sa l t  516, i n  90% y i e l d ,  

by t r ea tmen t  wi th  1 equiv .  o f  N-benzylacridinium bromide (CH3CN).  The l a t t e r  rea-  

g e n t  i s  p a r t i c u l a r l y  s u i t a b l e  f o r  t h i s  o x i d a t i o n ,  s i n c e  under t h e  c o n d i t i o n s  t h e  

r e a c t i o n  i s  d r i v e n  t o  complet ion i n  one hour a t  room temperature .  Reductive debenz- 

y l a t i o n  (H2/Pd, 1 atm.) and removal of t h e  carbethoxy group by t r ea tmen t  wi th  2 

equiv.  of sodium e t h o x i d e  i n  e t h a n o l  (30 min, r e f l u x )  a f f o r d e d  t h e  t i t l e  compound 

7 i n  45% y i e l d ,  a s  an orange-red c r y s t a l l i n e  product17. R e s u l t s  of t h e  i n  v i v o  - 

ant i - leukemia  s c r e e n i n g  o f  7 and some of i ts p r e c u r s o r s ,  a s  w e l l  a s  t h e  prepara-  

t i o n  o f  o t h e r  pyrido[4, 3-blcarbazole  d e r i v a t i v e s  w i l l  b e  r e p o r t e d  e lsewhere .  
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