
HETEROCYCLE SYNTHESES USING 0-LITHIOMETHYLPHENYL ISOCYANIOE INTERMEDIATES 

Department o f  Syn the t i c  Chemistry, F a c u l t y  o f  Engineer ing 

Kyoto U n i v e r s i t y  

Yoshida, Kyoto, 606, Japan 

0-L i th iomethylphenyl  isocyanide ( 1 )  i s  reacted w i t h  d ,p-unsaturated ketones and aldehydes a t  - 
-78" t o  produce o-(2-hydroxy-3-alkeny1)phenyl isocyanides @ i n  h igh  y i e l d s  [e. g., 0-(2-hydroxy- 

2.4-dimethyl-3-penteny1)phenyl isocyanide (93%); 0-(2-hydroxy-4-phenyl-3-butenyl)phenyl isocyanide 

(98%)1. Treatment o f l w i t h  Lewis a c i d  such as BF3.0Et2 and ZnC12 g ives N-formyl-2-(1-a lkenyl l -  

i n d o l i n e s  (3 [e.g., N-formyl-2-methyl-2-(2-methyl-l-propenyl)indoline (80%); N- formyl-2-(2-styry1)-  

i n d o l i n e  (88%)1. S i m i l a r l y ,  0-(2-hydroxy-2-arylalkyl)phenyl isocyanides (4). which are prepared 

by the  r e a c t i o n  o f l w i t h  aromat ic  ketones [e.g., o-(2-hydroxy-2-phenylpropy1)phenyl isocyanide 

(95%); 0-(2-hydroxy-2-~-naphthylpropyl)~hen~l isocyanide (-100%)], a r e  t r e a t e d  w i t h  BF3.0Et2 t o  

af ford N - f o r m y l - 2 4  ky l -2 -a ry l  i n d o l i n e s  (5) [e.g., N-formyl-2-methyl-2-phenylindoline (78%); 

N-formyl-2-methyl-2-p-naphthylindoline (70%)1. On the  o t h e r  h a n d , l r e a c t s  w i t h  d,P-unsaturated 

carboesters t o  g ive  1,4-addi t ion products (6) [e.g., methyl 4-(0-isocyanopheny1)-3-methylbutyrate 

(81%); methyl 4-(o- isocyanophenyl ) -3-propylb~1tyrate (*100%)]. A i s  hydro lyzed by methanolic 

aq. HC1 and then heated a t  150*180° t o  f u r n i s h  benzocaprolactam (3 i n  moderate y i e l d .  

F i n a l l y ,  one- f lask synthesis  o f  3 -a lky l indo les  (8 )  s t a r t i n g  w i t h l - i s  described, i n  which ;generated 
?"- 

a t  -78' i s  warmed up t o  room temperature and then anhydrous Mg12 i s  added p r i o r  t o  t reatment  w i t h  

a l k y l  ha l ides  [e.g., 3 - a l l y l i n d o l e  (80%); 3-benzyl indole (-100%)1. 


