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Esters  of 4(5)-nitromidazole-5(4)-carboxylic acid are of interest  as starting products for the synthe- 
sis of physiologically active substances. Literature data are available on the description of a number of 
es ters  of this acid which were obtained by the ordinary esterification method, i .e . ,  by the action of alcohol 
on llitro acid in the presence of mineral acid or sulfonic acid [1-3], as well as by the action of acid chloride 
on alcoholate or phenolate (dimethylaminoethyl and p-diphenyl esters) [3] and, finally, by the action of silver 
salt of nitro acid on alkyl halide (imidazolylmethyl ester) [2]. 

The simplest method of preparing es ters  ofnitroimidazolecarboxylic acid by the action of an excess of 
the corresponding alcohol on nitro acid in the presence of an acid catalyst yielded 48-60% of esters.  In the 
application, in synthesizing es ters  of simplest alcohols - m e t h y l  and ethyl - t h i s  method gave products which 
are sufficiently pure; however, in the transition to higher molecular weight alcohols the yield and especially 
the quality of es ters  were effeeted. The es ters  were contaminated with unreacted nitro acid impurity which 
impeded purification to a great extent and also impeded subsequent reduction to esters  of aminoimidazole- 
earboxylic acids. By far be t t e r  results both with respect to the ester  yields and their purity were pointed 
out in the study of the reaction of acid chloride of nitroimidazolecarboxylie acid with a 4-5 fold amount of 
the appropriate alcohol. The dilution of the reaction mixture with benzene or ether yielded a crystalline 
product from which one recrystall ization from ethanol was adequate. The Yield of esters ,  when using this 
method, reached 85-99% with the exception of cyelohexyl, benzyl, and allyl esters ,  which were obtained in 

TABLE 1. Esters  of 4(5)-Nitroimidazole-5(4)-carboxylic acid 

N COOIR 
H 

P COOmd_ R Io/c~teld{Melting F~ (in( c ) { p O l n t , d e g {  ~ T --N [formula I Empirical Calculated{ (Ln ~  H N 

II 85,8 182 45~8 575 19~7 CsHl~Ol 45,,07 576 19~6 
47,57 i~Vi 93,1 211--2 47,39 5,71 18,74 C,H13NsO, 5,73 99,5 172--3 18,5 

V 96,3 I 203--4 { 
93,6 { 173--4 

VII 63,6] 233--4 [49,741 5~5 17,,72 CloHlaNaO, 5&l 5~9 17~6 
Vlll 71,4 200-i 374 
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lower  yie lds  (64-82%}. The mel t ing  point of the synthes ized  e s t e r s  showed a g r e e m e n t  with the l i t e r a tu r e  
data [2]. E l emen ta ry  ana lys i s  data a re  given for  e s t e r s  III, IV, VII, and IX which were  not r epor ted  the 
l i t e r a tu r e  (Table 1). 

E X P E R I M E N T A L  

: E s t e r s  of 4(5}-Ni t ro imidazole-5(4}-carboxyl ic  Acid (I-IX}. Acid chlor ide* of ni t ro acid was  boiled on 
an oil bath with a 4-5- fo ld  amount  of the appropr ia t e  alcohol for  15-30 rain to a comple te  d i sappearance  of 
the yel low color ing  of acid chlor ide.  Benzene o r  e the r  was then added to the cooled, c rys t a l l i zed  reac t ion  
m a s s .  The product  was  f i l te red  and the p rec ip i t a te  washed on the f i l ler  with benzene or  e ther .  The product  
was c rys t a l l i zed  f rom alcohol.  
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* P r e p a r e d  by the action of thionyl chlor ide  or  phosphorus  pentachlor ide  on acid [3]. 
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