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O R G A N I C  PREPARATIONS AND PROCEDURES INT. 4 ( 2 ) , 5 1 - 5 3 ( 1 9 7 2 )  

ESTERIFICATION OF 1- METHYLINDOLE-2- CARBOXYLIC ACID 
WITH TRIMETHYL PHOSPHITE 

Jacob Szmuszkovicz 
CNS Research Labora to r i e s  

The Upjohn Company 
Kalamazoo, Michigan 49001 

We would l i k e  t o  r e p o r t  a f a c i l e  e s t e r i f i c a t i o n  of l-methylindole-2- 

ca rboxy l i c  a c i d  (I) wi th  t r ime thy l  phosphi te .  

of t h i s  method a r e  two f o l d .  F i r s t ,  i t  does  n o t  r e q u i r e  e x t e r n a l  s t r o n g  

a c i d  c a t a l y s i s  and ,  second, t h e  y i e l d  i s  h igh .  

The g e n e r a l  advantages 

I 
M e  ‘OMe 

L i t e r a t u r e  survey showed t h a t  K a m a i  e t  a1 used t r i m e t h y l  phosph i t e  

f o r  t h e  e s t e r i f i c a t i o n  of a c e t i c  a c i d ,  b u t y r i c  a c i d  and benzoic  a c i d ,  

and a l s o  i s o b u t y l  phosph i t e  f o r  t h e  e s t e r i f i c a t i o n  of a c e t i c  a c i d .  I n  

each c a s e  t h e  cor responding  e s t e r  and d i a l k y l  hydrogen phosph i t e  were 

i s o l a t e d .  

La ter ,  D ie t e r2  s t u d i e d  t h e  r e a c t i o n  of a c e t i c  acid wi th  mixed tri- 

a l k y l  phosphi tes .  

The r e a c t i o n  of t r i a l k y l  phosph i t e s  w i t h  a ,B-unsa tu ra t ed  ac ids  has  

a l s o  been repor ted3 .  
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4 EXPERIMENTAL 

1-Methylindole-2-carboxylic a c i d  ( I )  was prepared  by t h e  c y c l i z a t i o n  of 

N-methyl-N-phenylhydrazone of py ruv ic  a c i d .  5 

R e a c t i o n  of I w i t h  t r i m e t h y l  phosph i t e .  A mix tu re  of  I (17.5 g ;  0.1 

mole) and t r i m e t h y l  phosph i t e  (124 g; 1 mole) w a s  r e f l u x e d  f o r  22 hour s .  

The r e s u l t i n g  p a l e  ye l low s o l u t i o n  was evapora t ed  i n  vacuo on t h e  steam 

b a t h  t o  g i v e  a p a l e  ye l low o i l  which c r y s t a l l i z e d  r e a d i l y .  It w a s  re- 

c r y s t a l l i z e d  from methanol  t o  g i v e  17.7 g (94% y i e l d )  o f  c o l o r l e s s  p l a t e s  

of methyl  l-methylindole-2-carboxylate, m.p. 97-98.5'. IN: Xmax 227 

( ~ 2 2 , 8 0 0 ) ;  293 (19 ,500) .  I R :  C=O: 1715 s h ,  1700, 1675 s h ,  1660 s h ;  

C=C: 1610,  1515;  C - 0 :  1252,  1227; C-N: 1190 s h ,  1165,  1142, 1127,  

1085;  a r o m a t i c  760, 745. 

These s p e c t r a  were i d e n t i c a l  t o  t h o s e  o f  the  a u t h e n t i c  sample (m.p. 

97-98') p repared  by e s t e r i f i c a t i o n  of I w i t h  diazomethane.  This es ter  

was p r e v i o u s l y  p repa red6  by e s t e r i f i c a t i o n  of  I w i t h  hydrogen c h l o r i d e  

i n  methanol  a t  room tempera tu re  and mel ted  a t  97.5-98.5'. 

REFERENCES 

1. G i l ' m  K a m a i ,  V.  A. Kukht in  and 0. A. S t rogova ,  Trudy Kazan. Khim, 

Tekhnol. I n s t .  im .  S. M. K i rova ,  No. 21, 155  (1956);  Chem. A b s t r . ,  

51 ,  11994 (1957). 

2. J. A. Dieter ,  Ph. D. D i s s e r t a t i o n ,  U n i v e r s i t y  of Kansas (1967) ;  

D i s s e r t a t i o n  A b s t r a c t s  28, 3217 (1967-68). 

52 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
3
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1



ESTERIFICATION OF 1-METHYLINDOLE-2-CARBOXYLIC ACID 

3. G i l ' m  Kamai and V. A .  Kuht in ,  Z. Obshch. Khim., 27, 2372 (1957);  J. 

Gen. Chem. USSR, Engl .  t r a n s l .  27, 2431 (1957) ;  H. W. Coover, M. 

McCall and B. Dickey,  J. Am. Chem. SOC.,  79,  1963 (1957) ;  K. M. 

K i r i l l o v a ,  V. A. Kukht in  and T. M. Sudakova, Dokl. Akad. Nauk SSSR, 

- 149,  316 (1963);  Engl .  t r a n s l .  i n  Proc.  Acad. S c i ,  USSR, Chem. S e c t . ,  

- 149, 209 (1963). 

4. Mel t ing  p o i n t s  were t aken  i n  a c a p i l l a r y  tube  and are c o r r e c t e d .  

I n f r a r e d  s p e c t r a  were de termined  i n  n u j o l  u s i n g  a Perkin-Elmer 

Model 421  r e c o r d i n g  spec t ropho tomete r .  

de te rmined  i n  95% e t h a n o l  u s i n g  a Cary Model 14 spec t ropho tomete r .  

U l t r a v i o l e t  s p e c t r a  were 

5. E. F i s c h e r  and F. Jourdan ,  Chem. Ber., l6, 2241 (1883);  H. R. Snyder  

and P. L. Cook, J. Am. Chem. SOC. ,  78,  969 (1956) ;  D. A. S h i r l e y  and 

P. A. Rousse l ,  i b i d . ,  7 5 ,  375 (1953) .  

6. J. R. Johnson,  R. B. Hasbrouck, J. D. Dutcher  and W. F. Bruce, J. Am. 

Chem. SOC. ,  67, 423 (1945) .  

(Received January  20, 1972; i n  r e v i s e d  form A p r i l  28, 1972) 

53 

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
3
:
3
1
 
2
7
 
J
a
n
u
a
r
y
 
2
0
1
1


