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ABSTRACT 

We r e p o r t  t h e  r e a c t i v i t y  o f  t h e  2 - l i t h i u m  d e r i v a t i v e  o f  1 , 3 - d i m e t h y l i n d o l e  
- 1 w i t h  e t h y l  c a r b o n a t e  t o  p r e p a r e  ~ - ( 1 , 3 - d i m e t h y l - 2 - i n d o i y l ) m e t h a n o l  2. A 
s t r o n g  c o n c e n t r a t i o n  d e p e n d e n c e  i n  CDC13 f o r  H -2  a n d  N - m e t h y l  p r o t o n s  r e s o n a n -  

c e s  o f  L i s  d e s c r i b e d .  

M i l l e r  g ( 1 )  h a v e  p r e p a r e d  tris-(1,3-dimethyl-2-indolyl)methane w i t h  a 

4 %  y i e l d  b y  r e a c t i o n  o f  1 . 3 - d i m e t h y l i n d o l e  a n d  e t h y l  o r t h o f o r m a t e  u n d e r  a c i d  cc 

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

s a l t  3 w h i c h  was c h a r a c t e r i z e d  b y  i t s  v i s i b l e  s p e c t r o s c o p i c  d a t a .  However  an  

a n a l o g o u s  o x i d a t i o n  o f  tris-(3-methyl-2-indolyl)methane y i e l d e d  - - ( 3 - m e t h y l -  

2 - i n d o l y 1 ) c a r b o n i u m  p e r c h l o r a t e  a s  a n  i s o l a b l e  s a l t .  T h e s e  r e s u l t s  show t h a t  t h e  

p r e s e n c e  of  t h e  1 - m e t h y l  g r o u p  d i m i n i s h e s  t h e  s t a b i l i t y  o f  t h e s e  s a l t s  a n d  a r e  

i n  a c c o r d a n c e  t o  o u r  p r e v i o u s  w o r k  (2) r e p o r t i n g  t h a t  tris-(l-methyl-2-indolyl) 

c a r b o n i u m  t e t r a f l u o r o b o r a t e  c o u l d  o n l y  be  c h a r a c t e r i z e d  b y  i t s  v i s i b l e  s p e c t r o s  

c o p i c  d a t a  ( 3 ) .  

F o l l o w i n g  t h e  p r e v i o u s l y  r e p o r t e d  m e t h o d o l o g y  ( 2 1 ,  we a t t e m p t e d  t h e  s y n t h g  

s i s  o f  t h e  t e t r a f l u o r o b o r a t e  s a l t  2. ( X - =  F 4 B - )  b y  a c i d  t r e a t m e n t  o f  =-(1,3- 

dimethyl-2-indoly1)methanol 1. t h r o u g h  m e t a l l a t e d  1 , 3 - d i m e t h y l i n d o l e  1. a n d  d i -  

e t h y l  c a r b o n a t e .  



Compound 1 was 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  a n d  m e t h y l  i o d i d e  i n  d r y  d i m e -  

t h y l s u l p h o x i d e  f o l l o w i n g  a d e s c r i b e d  m e t h o d  ( 4 )  o f  N - a l k y l a t i o n  o f  i n d o l e s  a n d  

p y r r o l e s .  T h e  c a r b i n o l  2 o b t a i n e d  i n  t h e  e x p e r i m e n t a l  c o n d i t i o n s  t h a t  g i v e  t h e  

max imun l i t h i a t i o n  y i e l d ,  showed a f a s t  d e c o m p o s i t i o n  i n  s e v e r a l  s o l v e n t s .  

However  a s o l u t i o n  o f  2 i n  g l a c i a l  a c e t i c  a c i d  showed a v i s i b l e  s p e c t r u m  c o r r e s  

p o n d i n g  t o  3 ( X - =  AcO-)  b e i n g  a n a l o g o u s  t o  t h a t  p r e v i o u s l y  d e s c r i b e d ,  b u t  

a t t e m p t s  t o  o b t a i n  3 ( X L =  F 4 B - )  t h r o u g h  a c i d  t r e a t m e n t  o f  2 w i t h  t e t r a f l u o r o b o -  

r i c  a c i d  g a v e  d e c o m p o s i t i o n  p r o d u c t s  a s  i t  was e x p e c t e d .  

T h u s ,  b o t h  t h e  c a r b i n o l  2. and  t h e  c a r b o n i u m  s a l t  3 a r e  t o o  u n s t a b l e  t o  b e  

i s o l a t e d ,  b u t  w h i l e  t h e  c a r b o n i u m  s a l t  3 c o u l d  o n l y  be  i d e n t i f i e d  b y  i t s  v i s i -  

b l e  s p e c t r u m ,  t h e  c a r b i n o l  2 was s t a b l e  enough  t o  r e c o r d  i t s  'H n . m . r .  s p e c t r u m  

I n  t h i s  c o n t e x t  we o b s e r v e d  a s t r o n g  c o n c e n t r a t i o n  d e p e n d e n c e  f o r  t h e  c h e -  

m i c a l  s h i f t s  o f  t h e  N - C H 3  a n d  H-2 p r o t o n s  i n  d e u t e r o c h l o r o f o r m  s o l u t i o n s  o f  1 
(TABLE 1 ) .  

TABLE 1 

'H n . m . r .  c h e m i c a l  s h i f t s  (CDC13) o f  1 , 3 - d i m e t h y l i n d o l e  N-CH3 a n d  C2-H p r o t o n s  

a t  d i f f e r e n t  c o n c e n t r a t i o n s  ( r e c o r d e d  a t 6 0  MHz, c h e m i c a l  s h i f t s  a t  0 . 0 5  ppm)  

C o n c e n t r a t i o n  ( % )  N-CH3 C2-H 

1 0 0  2 . 7 5  5 .95  

83 2 . 8 5  6 . 1 0  
6 0 . 5  3 .05  6 . 3 0  
5 4 . 5  3 .15  6 .35  
4 6 . 5  3 .25  6 . 4 0  
37  3 . 3 0  6 . 5 0  
3 0 . 5  3 .45  6 .55  
1 2  3 .55  6 . 7 0  

7 . 5  3 . 6 0  6 . 7 5  
1 3 . 7 0  6 . 8 0  

N - C H ~ =  3 . 7  - 0.01 ( 1 1 ,  n = 10, r2  = 0 .99  

C 2 - H  = 6 . 8  - 0 .0085  ( % ) ,  n = 10, r 2  = 0 . 9 9 9  

P a r a m a g n e t i c  s h i f t s  w i t h  p o l a r  s o l v e n t s  and  c o n c e n t r a t i o n  d e p e n d e n c e  o f  

i n d o l e  H-2 a n d  H-7 p r o t o n s  t h u s  f a r  r e p o r t e d  h a v e  b e e n  e x p l a i n e d  b y  t h e  s e l f -  

a s s o c i a t i o n  d e p i c t e d  i n  F I G  l a  ( 5 , 6 ) .  I n  o u r  c a s e ,  t h e  o b s e r v e d  H-2  and  N-CH3 

r e s o n a n c e  e f f e c t s  ( n o t  o b s e r v e d  f o r  H -7 )  s u g g e s t  a d i f f e r e n t  h e a d - t o - t a i l  

c o m p l e x  a s  i s  p r o p o s e d  i n  F I G  l b .  
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F I G  1 

a 

Ll d 
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A l t h o u g h  t h e  'H n . m . r .  s p e c t r u m  (60MHz)  o f  1 , 3 - d i m e t h y l i n d o l e  i n  C14C h a s  

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

c l e a r  t h a t  due  t o  t h e  d i l u t i o n  d e p e n d e n c e  o f  6 v a l u e s  ( u p  t o  - 1 ppm) ,  t h e  

c h e m i c a l  s h i f t s  s h o u l d  be  g i v e n  w i t h  a n  i n d i c a t i o n  o f  t h e  p r e c i s e  c o n c e n t r a t i o n  

v a l u e .  U s i n g  a 7 . 5 %  C 0 C l 3  s o l u t i o n  we h a v e  r e c o r d e d  t h e  n . m . r .  s p e c t r a  o f  1 a t  

200 MHz ( l H )  a n d  a t  2 0  MHz ( 1 3 C ) .  

118.4. 9 3  

126.4 

1370 CH, 
31.8 

A l o n g  r a n g e  c o u p l i n g  b e t w e e n  t h e  C - m e t h y l  a n d  H-2 p r o t o n s  o f  1 . 3  Hz h a s  

been  o b s e r v e d  i n  t h e  'H n . m . r .  s p e c t r u m .  The  a s s i g n e m e n t s  a r e  b a s e d  o n  a r e -  

c e n t  s t u d y  ( 8 )  o f  1 - m e t h y l i n d o l e  ( H a n d  1 3 C  n . m . r .  i n  C l 3 C 0 ) .  1 

EXPERIMENTAL 

A l l  m e l t i n g  p o i n t s  w e r e  r e c o r d e d  o n  a B u c h i  c a p i l l a r y  m e l t i n g  p o i n t  a p p a -  
r a t u s .  The  'H n . m . r .  s p e c t r a  ( 6 0  MHz) w e r e  r e c o r d e d  o n  a P e r k i n - E l m e r  R24-B 
s p e c t r o m e t e r ;  t h e  'H n . m . r .  s p e c t r u m  a t  200 MHz was r e c o r d e d  o n  a Bruker AM-200 
s p e c t r o m e t e r ;  1 3 C  n . m . r .  s p e c t r u m  ( 2 0  MHz) was r e c o r d e d  on  a B r u k e r  WP 80 S Y  

s p e c t r o m e t e r .  The  e l e c t r o n i c  s p e c t r u m  was r e c o r d e d  on  a s p e c t r o p h o t o m e t e r  
B a u s c h  a n d  Lomb S p e c t r o n i c  2000  b e t w e e n  8 0 0  a n d  200 nm. 

1 , 3 - O i m e t h y l i n d o l e  (A). T h i s  compound was o b t a i n e d  i n  a 93% y i e l d  u s i n g  
t h e  p r o c e d u r e  d e s c r i b e d  i n  r e f e r e n c e  4 .  S t a r t i n g  f r o m  3 - m e t h y l i n d o l e  ( 1 . 3  g ,  
0 . 0 1  m o l )  a n d  m e t h y l  i o d i d e  ( 2 . 8  g,  0 . 0 2  m o l e s ) ,  a r e s i d u a l  o i l  was o b t a i n e d  
a f t e r  r e m o v a l  t h e  s o l v e n t .  The p r o d u c t  was p u r i f i e d  b y  c o l u m n  c h r o m a t o g r a p h y  

o n  s i l i c a  g e l  ( e l u e n t :  d i c n l o r o m e t h a n e - h e x a n e  1 : l )  (Found :C ,  8 2 . 4 6 ;  H. 7 . 8 3 ;  
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N, 9.47. C a l c .  f o r  CIOHllN: C ,  8 2 . 7 2 ;  H ,  7 . 6 3 ;  N ,  9 . 6 4 % ) .  

Tris-(1,3-dimethyl-2-~ndolyl)methanol (2). 1 , 3 - D i m e t h y l i n d o l e  ( 4 9 ,  0 . 0 2 7  
m o l e s )  was d i s s o l v e d  i n  d r y  t e t r a h y d r o f u r a n  ( 7 5  m l ) .  W i t h  s t i r r i n g  a n d  u n d e r  
n i t r o g e n  s t r e a m ,  b u t y l - l i t h i u m  ( 1 7 . 2  m l  o f  a 1 . 6  M e t h e r e a l  s o l u t i o n )  was a d d e d  
a n d  t h e  m i x t u r e  r e f l u x e d  f o r  14h .  When t h e  s o l u t i o n  r e a c h e d  room t e m p e r a t u r e ,  
d i e t h y l  c a r b o n a t e  ( 1 . 0 7  g ,  0 . 0 0 9  m o l e s )  i n  d r y  t e t r a h y d r o f u r a n  ( 2 5  m l )  was 
added .  A f t e r  7 h  a t  room t e m p e r a t u r e ,  t h e  m i x t u r e  was r e f l u x e d  f o r  17h and  t h e  
c o l d  r e a c t i o n  was p o u r e d  i n t o  w a t e r  ( 1 0 0  m l ) .  The aqueous  s o l u t i o n  was e x t r a c -  
t e d  w i t h  e t h e r ,  t h e  c o m b i n e d  e x t r a c t s  w e r e  d r i e d  o v e r  s o d i u m  s u l f a t e  and  e v a p o -  
r a t e d  u n d e r  vacuum t o  y i e l d  an  o i l .  T h i s  o i l ,  a f t e r  t r e a t m e n t  w i t h  p e t r o l e u m  
e t h e r ,  g a v e  (2) a s  a s o l i d  i n  23% y i e l d ,  m .p .  144 -149°C ( d e c . )  ( F o u n d :  C,80 .45 ;  
H ,  6 . 8 5 ;  N ,  9 . 2 2 .  C a l c .  f o r  C31H31N30: C ,  8 0 . 6 5 ;  H ,  6 .76 ;  N ,  9 . 1 0 % ) .  6, 

6 . 9 - 7 . 6  (12H,  m, a r o m a t i c  p r o t o n s ) .  
( C 0 C l 3 ,  60  MHz) 1 . 4 5  (9H,  5 ,  3 -CH3) ;  3 .7  (9H ,  S ,  1-CH3) ;  3 . 8  (1H.  5 ,  O H ) ;  
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