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Abstract - The 3-methyl-2-methylthio-l-p-t01yi~~lphonylid01e 171 and -- 

the 2-(methylthiomethyli-l-p-talylsulphonyldihydroindle ( 8 )  were syn- 

thesized in one pot reactions of methyllbismethylthi~l~~Iphonium hexa- 

chloroantimonate i l l  with 2-12-propenyll-N-tasylaniline (51 and 2-allyl- 

N-tosylaniline 161 respectively. 

The use of m e t h y l ( b i s m e t h y 1 t h i o ) s u l p h o n i u m  hexachlaantimonate 1 1 1 ~ * ~  f or the 

Synthesis o f  m e t h y l t h i o - f u n c t i o n a l i z e d  heterocycles like dihydrofurans (214, 

m e t h y l e n e o x a z o l e s  (315, and d i h y d r o o x a z i n e s  ( 4 1 '  f r o m  allylphenols, 

pPopargylamideS and a-vinylbenzanilides respectively has been recently exploited. 
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T h e  g e n e r a l  s c h e m e  f o r  t h e s e  r e a c t i o n s  i m p l i e s  t h e  t r a n s f e r  o f  a m e t h y l s u l p h e -  

n i l i u m  i o n  m o i e t y  f r o m  ( 1 )  t o  t h e  m u l t i p l e  c a r b o n - c a r b o n  bond w i t h  f o r m a t i o n  o f  

t h i i r a n i u m 6 i 7  o r  t h i i r e n i ~ r n ~ , ~ , ~  i o n s  a n d  r e l e a s i n g  o f  d i m e t h y l d i s u l p h i d e .  T h e  

s u b s e q u e n t  i n t r a m o l e c u l a r  n u c l e o p n y l i c  a t t a c k  a t  o n e  c a r b o n  a t o m  o f  t h e  t h r e e -  

membered  r i n g  i n t e r m e d i a t e  g i v e s  r i s e  t o  t h e  h e t e r o c y c l i c  s t r u c t u r e .  

I n  t h i s  c o m m u n i c a t i o n  w e  r e p o r t  t h e  r e a c t i o n s  of I 1 1  w i t h  2 - ( 2 - p r o p e n y i l - N - t o s y l -  

a n i l i n e  ( 5 )  a n d  w i t h  2 - a i l y l - N - t o s y l a n i l i n e  ( 6 )  w h i c h  g i v e  3 - m e t h y l - 2 - m e t h y l t h i o -  

1 - p - t o l y l ~ ~ l p h o n y l i n d o l e  (71  a n d  2-(nlethylthiornethyl~-l-p-tolylsulphonyldihydro- 

i n d o l e  ( 8 )  r e s p e c t i v e l y .  

Ts Ts Ts Ts 

/ - SMe SMe 
/- / 

The r e a c t i o n  o f  (61' '  h a s  b e e n  c a r r i e d  o u t  i n  d i c h l o r a m e t h a n e  a t  O°C a n d  g a v e  ( 8 )  

i n  45% y i e l d . "  

T h e  c y c l i c  s t r u c t u r e  o f  181 w a s  d e d u c e d  f r o m  t h e  c o m b i n a t i o n  o f  a n a l y t i c a l  a n d  

S p e c t r o s c o p i c  d a t a .  The  d i h y d r o i n d a l e  (81  s h o w s  c o r r e c t  e l e m e n t a l  a n a l y s i s  a n d  a 

mass s p e c t r u m  w i t h  t h e  p a r e n t  i o n  a t  3 3 3  m l z  a n d  t h e  b a s e  p e a k  a t  2 1 2  m / z ,  

C o r r e s p o n d i n g  t o  t h e  l o s s  o f  t h e  -CH2SMe f r a g m e n t  f r o m  t h e  p a r e n t  i o n .  T h e  ' H  

n m r  s p e c t r u m  ( s e e  T a b l e 1  i s  a l s o  c o n s i s t e n t  w i t h  t h e  p r o p o s e d  s t r u c t u r e .  

T a b l e  

' H  nmr p a r a m e t e r s  f a r  compounds  ( 7 1 ,  (81, a n d  1 9 )  . a  

Comp. A r o m a t i c s  M e l T s )  SMe S02Me Me C H 2 ! e x o )  C H 2 ( r i n g )  C H  

( 7 1  8 . 3 5 - 7 . 1 3 ( m )  2 . 7 3 I s . l  2 . 3 0 1 s l b  -- 2 . 3 2 ! s l b  . . - - - - 
( 8 1  7 . 6 8 - 7 . 0 0 1 m l  2 . 3 6 ! s )  2 . 2 l ! s l  - -  .- 3 . 0 3  a n d  2 . 7 1 '  2 . 8 4 ! d l d  4 . 3 6 ! m 1  

( 9 )  7 . 7 5 - 7 . 0 3 ( m )  2 . 3 7 ! s 1  -- 3 . 0 9 ( s 1  --  3 . 7 2  a n d  3 . 3 4 e  3 . 0 6 ~  4 . 7 0 ( m )  

a S p e c t r a  r e c o r d e d  a t  2 0 0  MHz i n  CDC13 s o l u t i o n ;  6 v a l u e s  f r o m  i n t e r n a l  

TMS; J i n  Hz. The  a s s i g n e m e n t  may b e  r e v e r s e d .  AB p a r t  of a n  

ABX s y s t e m ;  J A B  = 1 3 . 4 3 ;  J A X  : 3 . 9 7 ;  J B X  = 9 . 4 6 .  J = 6 . 1 0 .  A6 p a r t  o f  a n  ABX 

s y s t e m ;  J A B  = 1 4 . 0 4 ;  J A X  = 3 . 3 6 ;  J B X  = 9 . 4 6 .  S i g n a l  p a r t i a l l y  o v e r i a p p e d  w i t h  

t h e  3 . 0 9  s i n g l e t .  
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I n  o r d e r  t o  p r o p e r l y  a s s i g n  t h e  r e s o n a n c e  f r e q u e n c i e s  o f  t h e  t w o  m e t h y l e n i c  

~ F O U ~ S ,  ( 8 )  w a s  o x i d i z e d  t o  t h e  c o r r e s p o n d i n g  s u l p h o n e  (91". T h e  c o m p a r i s o n  o f  

t h e  n m r  s p e c t r a  o f  181 a n d  191 a l l o w e d  t o  d e t e r m i n e  t h a t  t h e  r i n g  m e t h y l e n e  

p r o t o n s  were t h e  i s o c h r o n o u s  o n e s  a n d  t h e  s p l i t t e d  A B  q u a r t e t  was d u e  t o  t h e  

e x o c y c l i c  m e t h y l e n e  g r o u p .  I n  f a c t  t h e  c h a n g e  o f  t h e  o x i d a t i o n  s t a t e  o f  t h e  

s u l p h u r  a t o m  c a u s e s  a g r e a t e r  d o w n - f i e l d  s h i f t  o f  t h e  l a t t e r ;  s i m i l a r l y  t h e  

P e s o n a n c e s  o f  t h e  t w o  m e t h y l  g r o u p s  o f  181 a n d  19 )  c o u l d  b e  a s s i g n e d  

The r e a c t i o n  o f  t h e  s u l p h o n i u m  s a l t  1 1 )  w i t h  1 5 1 ' ~  i n  t h e  s a m e  r e a c t i o n  c o n d i t i o n s  

g a v e  t h e  i n d o l e  ( 1 1 1 4  w h i c h  was r e c o v e r e d  a f t e r  u s u a l  work -up  a n d  c o l u m n  chrama-  

t o g r a p h y  i n  36% y i e l d .  

T h e  s t r u c t u r e  o f  ( 7 )  w a s  f u l l y  d e m o s t r a t e d  b y  c o m p a r i s o n  w i t h  a s a m p l e  p r e p a r e d  

f r o m  3 - m e t h y l i n d o l e  by N - t o s y l a t i o n  a n d  r e a c t i o n  o f  t h e  N - t o s y l  d e r i v a t i v e  w l t h  

m e t h a n e s u l p h e n y l  c h l o r i d e .  l 5  

The  f o r m a t i o n  o f  t h e  d i h y d r o i n d o l e  d e r i v a t i v e  (81 c a n  b e  e a s i l y  i n t e r p r e t e d  

a s s u m i n g  t h e  a t t a c k  o f  t h e  n i t r o g e n  n u c l e o p h i l e  a t  t h e  s u b s t i t u t e d  c a r b o n  a tom o f  

t h e  i n t e r m e d i a t e  t h i i r a n i u m  i o n  110 )  f o r m e d  by t h e  t r a n s f e r  o f  a m e t h y l t h i o  m o i e t y  

f r o m  ( 1 )  t o  161.  

Ts 

O n  t h e  c o n t r a r y  a r a t i o n a l e  f o r  t h e  f o r m a t i o n  o f  1 7 )  i n  t h e  r e a c t i o n  o f  ( 5 )  w i t h  

( 1 1  i s  n o t  s t r a i g h t f o r w a r d .  T h e  k e y  i n t e r m e d i a t e  i s  s u p p o s e d  t o  b e  t h e  

d i h y d r o i n d o l e  113 )  w h i c h  can b e  d e m e t h y l t h i o l a t e d  1141 a n d  I151 t o  g l v e  1161. 

The r e a c t i o n  o f  1 1 6 )  w i t h  t h e  s u l p h e n y l a t i n g  a g e n t  p r e s e n t  i n  s o l u t i o n  g i v e s  t h e  

i s o l a t e d  p r o d u c t  ( s e e  S c h e m e ) .  

T h i s  r e a c t i o n  s c h e m e  r e q u i r e s  t h r e e  e q u i v a l e n t s  o f  s u l p h e n y l a t i n g  a g e n t s ;  howeve r  

t h e s e  s p e c i e s  c a n  b e  a l s o  g e n e r a t e d  i n  sitg b y  r e a c t i o n  b e t w e e n  t h e  

d i m e t h y l d i s u l p h i d e  a n d  t h e  s t r o n g  h e x a c h l o r o a n t i m o n i c  a c i d 2  f o r m e d  d u r i n g  t h e  

r e a c t i o n .  

T h e  r e a c t i o n s  h e r e  r e p o r t e d  r e p r e s e n t  a n  e a s y  a p p r o a c h  t o  m e t h y l t h i o -  

f u n c t i o n a l i z e d  i n d a l e  r i n g  a n d  show t h e  w i d e  a p p l i c a b i l i t y  o f  t h e  s u l p h o n i u m  s a l t  

I l l  a s  u s e f u l  r e a g e n t  i n  h e t e r o c y c l i c  c h e m i s t r y .  
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