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Abstract - A simple method for the N-acylation of indole is 

described. Indole ( 1 ) was directly acylated at nitrogen with 
various carboxylic acids ( 2 ) catalyzed by boric acid in 

moderate yield. 

N-Acylation of indole proceeds with divergence in general. Widely used synthe- 

tically, acylation of Grignard or sodio derivative of indole is complicated by 

concomitant formation of 3-acyl and/or 1.3-diacyl derivatives, depending upon the 

reaction temperature and the acylating reagent, and the yield of N-acylindole is 

unsatisfactory.') Recently, Illi reported an efficient N-acylation of indole 

with acid chloride and sodium hydroxide in dichloromethane using tetrabutyl- 

ammonium hydrogen sulfate as a phase-transfer catalyst.') An alternative pro- 

cedure, involving w fiturntion of potassio indole with potassium hydroxide 
and indole in dimethoxyethane, also reported by Kikugawa. 3 )  

B (OH) 
+ RCOOA 

COR 

3 - - 

R = alkyl or aryl 

All known methods for the N-acylation of indole require activated carboxylic acid 

derivatives such as acid halides or esters as acylating agents. We have recently 

observed that indole was directly acylated at nitrogen with carboxylic acid itself 

In the presence of boric acid. Thus, a mixture of indole ( 1 ) ,  an appropriate 

carboxylic acid ( 2 , 1.1 equiv. ) and boric acid ( 0.3 equiv. ) in mesitylene was 

heated under refluxing for 48 hr using Dean-Stark rater-separator. Purification 

of the crude product through short column on silica gel developed with isopropyl 



ether-hexane afforded the desired 1-acylindole ( 2 1. Results were summarized 

in Table. 

Table N-Acylindoles ( 2 I* 

R mp ( " ~ 1  
(lit. mpl yield I % I IR v,..~ (cm-'1 

~ C H * C H ~ -  78.5-79.5 82 1700 (nujoll 

0 97.5-98.5 52 1690 (nujoll 

CH3 lCH21 4- colorless 64 1708 (neat) 

1678 (nujoll 

1678 (nujoll 

When the reaction was carried out in xylene as a solvent, a considerable lowering 

of the yield was observed. Although the role of boric acid in the reaction is 

not clear, the present procedure offers a facile and economical method for the 

syntheses of N-acylindoles. Further applications of the reaction are now in 

progress. 
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