
HETEROCYCLES. Vo1.12. No l . 1979 

HETEROCYCLE SYNTHESIS USING g-METHYLPHENYL ISOCYANIDE 

Yg l? I? I kg  I f g .  Kpuuhjrg Kgbayalhi  and Tahgg Saggyua ........ .. -....-. ........ ---- -..--- 

Department of  Syn the t i c  Chemistry, Facu l ty  of Eng ineer ing  

Kyoto U n i v e r s i t y ,  Yoshida, Kyoto 

I t  has a l ready  been repo r t ed  t h a t  Q - t o l y l  i socyan ide  i s  t r e a t e d  w i t h  2  equ iv  of  l i t h i u m  d i i s o -  

propylamide (LDA) i n  d ig lyme a t  -78" t o  generate o - l i t h i ome thy l pheny l  i socyan ide  (2 i n  an almost  

q u a n t i t a t i v e  y i e l d  and t h a t  o - l i t h i ome thy l pheny l  i socyan ide  i s  a  v e r s a t i l e  i n t e rmed ia te  f o r  

p repa ra t i on  o f  i n d o l e  d e r i v a t i v e s .  Th is  paper descr ibes  some o t h e r  e l abo ra t i ons  o f l l e a d i n g  t o  i n d o l e  

d e r i v a t i v e s  and r e l a t e d  he terocyc les .  The p - l i t h l ome thy l pheny l  i socyan ide  (1) was t r e a t e d  w i t h  

i socyanate  and i so th i ocyana te  a t  -78' t o  produce N -subs t i t u t ed  _o-isocyanophenylacetamide ( 2 )  and o- - 
isocyanophenylacetoth ioamide (3) i n  good y i e l d s ,  r e s p e c t i v e l y  [e.g.. N-3-buty l  g- isocyanophenylacet-  

amide (70%) :  N-phenyl 2- isocyanophenylacetoth ioamide (82%)1  . Isocyanides 2  a n d 3  thus ob ta ined were - 
t r e a t e d  w i t h  2 equ iv  of  LDA a t  -78" and than a l lowed t o  warm up t o  room temperature t o  a f f o rd  i ndo le -  

3-carboxamide ( 4 )  and indole-3-thiocerboxamide (5) i n  moderate y i e l d s ,  a f t e r  H20 work up [e.g. ,  - 
i n d o l e - 3 - ( N - x t - b u t y l c a r b o x a m i d e )  (57%) : indo le -3- (N-cyc lohexy l  th iocarboxamide)(60%)] .  On t h e  

o t h e r  hand, ,socyanide ( 2 )  was heated w i t h  a  c a t a l y t i c  amount o f  Cu20 i n  benzene t o  a f f o r d  4  together  
+.-. - 

w i t h  dihydrobenzodiazepinone ( 6 ) .  the  r a t i o  o f 4  t o 2  depending upon t h e  s u b s t i t u e n t  on amide n i t r ogen .  - 
The 0 - l i t h i ome thy l pheny l  i socyan ide  ( 1 )  was reac ted  w i t h  a l l y l  carboxy la te  a t  -78' t o  produce o- - 

(acy1methyl)phenyl  i socyan ide  (7) i n  moderate y i e l d s  [e .g . ,  p ( a c e t y l m e t h y l ) p h e n y l  i socyan ide  (48%) : 

0-(benzoy1methyl)phenyl i socyan ide  (95%) ] .  2 - (Acy1methy l )pheny  isocyan ide  ( 7 )  was t r e a t e d  w i t h  a  - 
7 

c a t a l y t i c  amount of Cu20 t o  a f f o r d  3 - a c y l ~ n d o l e s  i n  good y i e l d s  [e .g . ,  3 - b u t y r y l i n d o l e  (71%) : 3- 

benzoy l indo le  (80%)1. 

Se lec t i ve  l i t h i a t i o n s  a t  t h e  methyl groups of  2 . 4 - x y l y l  i socyan ide  and 2 ,6 - xy l y l  i socyan ide  and 

t h e i r  e l a b o r a t i o n  t o  syn thes ize  3 , s -d i subs t i t u t ed  i n d o l e  and 3 ,7 -d i subs t i t u t ed  i n d o l e  w i l l  be a l s o  

mentioned. 


