
HETEROCYCLES, V o l  14. No. 12. I980  

A SIMPLE GENERAL METHOD FOR THE ACYLATION OF ETHYL INDOLE-2 

CARBOXYLATES 

Yasuoki Murakami*, Masanobu Tani, Kenjiro Tanaka, and Yuusaku 

Yokoyama 

School of Pharmaceutical Science, Toho University, 2-2-1, 

Miyama, Funabashi 274 Japan 

Abstract-Reaction of ethyl indole-2-carboxylates(1) - with 

carboxylic acids in acetonitrile, using trifluoroacetic anhyd- 

ride-phosphoric acid gave the ethyl 3-acylindole-2-carboxylates 

(2)  in satisfactory yields. The present method provides a 

simple general method for acylation of ethyl indole-2-carboxy- 

lates. 

Acylation reaction of indoles at their C-3 position is one of the important 

and fundamental reactions in the indole chemistry, and well documented1). On the 

other hand indole-2-carboxylic acids or their esters(l) are known2) to serve as 

stable synthon. However, acylation of thern(1) - has been little known except for 

the formylation3'4), because their reactivity at the C-3 position is decreased by 

carbonyl group at the C-2 position. Since we required some 3-acylindole-2- 

carboxylic esters during the course of our program on the synthetic indole 

chemistry, we investigated to develop the acylation of them(l). We now wish to 

report a simple general method for direct acylation of ethyl indole-2-carboxylates 

LL) using various carboxylic acids as acylating reagents. 

Trifluoroacetic anhydride has been known as a good activating reagent of 

carboxylic acids for the preparation of ester5), lactone6), or ketone7). Now we 

found that the treatment of ethyl indole-2-carboxylates(l) and carboxylic acids 

with trifluoroacetic anhydride-phosphoric acid7' in acetonitrile gave 3-acyl- 

indoles(2) in satisfactory yields. The result is summarized in the  able'). The 

yields ranges from 21.4 to 93.2 %, which are dependent on the kind of carboxylic 

acids and the substituents of indoles(1). Aliphatic carboxylic acids gave somewhat - 

better yields than aromatic ones. Main by-product was anhydride of the carboxylic 
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acid, (RCO)20, which was actually obtained in the cases of aromatic acid, while 

yields of N-acyl indoles were very minute(be1ow 5 % or none). 3-Trifluoroacetyl 

indole derivative was not found. Treatment of indole itself and acetic acid with 

the same reagent gave a complex mixture instead of the expected 3-acetyl indole. 

However, this defect can be compensated, as the hydrolysis followed by decarboxy- 

lation of 3-acyl compound(?) should easily give9) 2-unsubstituted-3-acylindole. 

General Procedure: Trifruoroacetic anhydride(2.4 moles) was added to the 

solution of a carboxylic acid(2.4 mole) and phosphoric acid(0.27 mole) in aceto- 

nitrile(l.8 ml) at room temperature under argon atmosphere, and the whole was 

stirred for 5 to 10 min. Then the solution of indole derivative(i)(0.8 mole) in 

acetonitrile(l.7-9.0 ml) was added to the resulted solution at room temperature. 

After stirring for 1 to 6.5 hr at the noted temperature, with monitoring by TLC, 

the reaction mixture was poured into water and extracted with ether. The crude 
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prod~ct(2) - was purified by column chromatography on silica gel. 

In summary the present method provides a mild and convenient procedure for 

acylation of ethyl indole-2-carboxylates(1). - Because, usual acylating reagents 

for indoles have usually been carboxylic acid derivatives, while the present 

method involves carboxylic acids as reagent. 
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