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A t o t a l  s y n t h e s i s  o f  n a u c l 6 f i n e  (1) was accomplished 

by condensa t ion  o f  t ryp t amine  w i t h  t h e  l a c t o n e  ( 1 6 ) .  

p r e p a r e d  from n i c o t i n o n i t r i l e  ( 5 ) ,  fo l lowed by c y c l i -  

s a t i o n  o f  t h e  7 - a z a i s o c a r b o s t y r i l  ( 8 ) .  

I n  1975,  H o t e l l i e r  and  coworkers1 i s o l a t e d  n a u c l b f i n e ( 1 )  and 

n a u c l 6 t i n e  ( 2 )  t o g e t h e r  w i t h  t h e  known a l k a l o i d s ,  a n g u s t o l i n e 2  (3 )  

and a n g u s t i n e 2  ( 4 )  from Nauclga l a t i f o l i a ,  and r e p o r t e d  a s y n t h e s i s  

o f  n a u c l 6 f i n e  (1). 

I n  a p r e v i o u s  p a p e r , 3  w e  r e p o r t e d  t h e  s y n t h e s i s  o f  a n g u s t i n e  by 

a  b iomimet ic  pathway u s i n g  a  g e n t i a n i n e - l i k e  compound a s  i n t e rmed i -  

a t e .  Here w e  wish  t o  r e p o r t  a  t o t a l  s y n t h e s i s  o f  n a u c l 6 f i n e  i n  a  

s i m i l a r  way. 

4-~eth~lnicotinonitrile~ (5 )  was condensed w i t h  e t h y l  o x a l a t e  i n  

t h e  p re sence  of  po t a s s ium =-butoxide i n  benzene5 and t r e a t e d  i n  s i t u  

w i t h  d i l u t e d  h y d r o c h l o r i c  a c i d  t o  g i v e  l a c t o n e  ( 6 )  i n  10 % y i e l d ,  

m:p. 138 - 13g0; vmax (CHC13) 1740,  1720, 1630 and 1575 cml; 6 (CDC13) 

1 . 4 3  (3H, t ,  J 7 Hz, CH2Cg3), 4.38 (2H, q, J 7 Hz, CIi2CH3), 7 .33 ( l H ,  

s ,  C4-H) , 7 .36 ( l H ,  d ,  J 6.5  Hz, C5-H) , 8 .91  ( l H ,  d ,  J 6.5 Hz, C -H) 6  



and 9.46 ( l H ,  s ,  C8-H), and t h e  n a p h t h y r i d i n e  (7 )  i n  10 % y i e l d ,  

6  m.p. 232 - 234O [ l i t . ,  m.p. 229 - 230~1;  vmax (CHC13) 3350 ( N H ) ,  

1718,  1664 and 1592 cm-l: 6  (CDC13) 1 . 5 1  (3H, t ,  J 7 Hz, CH2CI13),  

4.46 (2H, q ,  J 7 H Z ,  CK2CH3), 7.02 ( l H ,  S ,  C4-HI, 7 .43 ( l H ,  d ,  J 

6.5  Hz, C 5 - H ) ,  8.80 ( l H ,  d ,  J 6.5 Hz, C 6 - H ) ,  and 9.56 ( l H ,  s ,  C - 8 

H I .  

Re f lux ing  an equ imo lecu l a r  amount o f  t h e  above l a c t o n e  (6 )  w i t h  

t r y p t a m i n e  i n  g l a c i a l  acetic a c i d  f o r  3  h r  gave ,  i n  82 % y i e l d ,  t h e  

a z a i s o c a r b o s t y r i l  ( 8 ) ,  m.p. 158 - 15g0; vmax (CHC13) 3460, 1720 ,  

1650 and  1610 c m - l .  The nmr spec t rum ( 6  i n  CDC13) showed t h e  e t h y l  

g roup  a t  61.35 (3H, t, J 7 Hz) and 4.00 (2H, q ,  J 7 Hz) ,  two ne igh-  

b o u r i n g  methylene  group  a t  6  3.23 and 4.70 ( each  2H, each  t, J 7.5 

H z ) ,  a p r o t o n  o f  i n d o l e  r i n q  p r o t o n  a t  6  6.88 ( l H ,  d ,  J 1 . 5  Hz) and 

t h e  C6 and C8 p r o t o n s  o f  t h e  a z a i s o c a r b o s t y r i l  r i n q  a t  6  8.68 ( 1 H .  

d ,  - J 5.6 Hz) and  9.68 ppm ( l H ,  s ) ,  r e s p e c t i v e l y .  

A f t e r  h y d r o l y s i s  o f  8  w i t h  e t h a n o l i c  po t a s s ium hydroxide  a t  room 

t e m p e r a t u r e ,  t h e  c rude  a c i d  ( 9 )  o b t a i n e d  was h e a t e d  w i t h  a  mix tu re  

o f  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  and g l a c i a l  a c e t i c  a c i d  (1 : 1 

V/V) u n t i l  ca rbon  d i o x i d e  c e a s e d  t o  b e  evo lved  t o  a f f o r d  n a u c l e f i n e  

1 ( I ) ,  m.p. 285- - 290° [ l i t . ,  m.p. 285 - 2 9 0 ~ 1 ,  i n  10  % o v e r a l l  

y i e l d  from 8. During t h e  r e a c t i o n  a  spontaneous  dehydrogena t ion  

o c c u r r e d .  The uv [ A  max (EtOH) 390, 372, 300, 290, 250, and 220 nml, 

i r  [V max ( K B r )  3500 ( N H ) ,  1650 ( C = O ) ,  1610 and  1538 cm-'1 and nmr 

[6 (DMSO-d6) 4.92 (2H, t ,  3] 7 Hz, C 7 - H I ,  6.96 - 7.70 (6H, m ,  i n d o l e  

a r o m a t i c  p r o t o n  and C13 and C14-H), 8.56 ( l H ,  d ,  J 6.5  Hz, C12-H), 

9.25 ( l H ,  s ,  ClO-H)] s p e c t r a  were supe r imposab l e  w i t h  t h o s e  o f  t h e  

n a t u r a l  p r o d u c t  k i n d l y  g i v e n  by P r o f .  F. H o t e l l i e r .  



HETEROCYCLES, Vol. 4, No. 2, 7976 

O O E t  

( 5 )  
+ ( 6 )  

C O O E t  E t O  

I ( 8 )  



N a u c l c f i n e  (1) was a l s o  s y n t h e s i s e d  i n  1 5  % y i e l d  by d i r e c t  

t r e a t m e n t  o f  8 w i t h  a  m i x t u r e  o f  c o n c e n t r a t e d  h y d r o c h l o r i c  a c i d  

and g l a c i a l  a c e t i c  a c i d  (1 : 1 v/v) . 
Thus, a t o t a l  s y n t h e s i s  o f  n a u c l g f i n e  (1) h a s  been  accomplished.  
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