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The alkaline hydrolysis of the acetates of 2-hydroxymethylbenzimidazole (I), 2-hydroxy- 

methylbenzthiazole (II), N-methyl-24ydroxymethylbenzimidazole (III), end N-methyl-2-hydroxy- 

methylbenzthiazolium iodide (IV) was studied. 
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These unusual benwlic-type acetates are interesting because of the possibiliQ of intra- 

molecular catalysis during hydrolysis. Imidazole has been shown to be a catalyst in ester 

hydrolysis, acting both as a nucleophile3 and as a general base4. The azolium compound (IV) 

presents the possibility of electrophilic catalysis, which could be visualized as an electro- 

static interaction that would increase the electropositivity of the carbonyl carbon (1Va)z. 
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Ihe rates of hydrolysis of I, II, and III were followed titrimetrically and were shown to 

be second order; first order in base and first order in ester {Table I). Compound IV was 

completely hydrolyzed into the expected slcoho 1 and acid in five minutes. 

The fact tnat the rates of hydrolysis of I, II, and III are dependent on base concentration 

seems to rule out intramolecular catalysis, where it has been shown that overall first order 

kinetics should prevail'. The data suggests that the mechanism is a nucleophilic acyl substitu- 

tion. The relative rates qualitativelyy follow the order of expected basicity (on the basis of 

electronegativity) of the leaving alkoxide. Robinson and dathesone have recently gathered a 

large amount of data on different esters, including acetates, which indicates that there is a 
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Table I 

Second Order Rate Constanta for the Alkaline I@drolysisa at 

O'C in 90% Mmethoxyethane-Water 

CQK3OUd ka x 10%F1 se@ RelativePlate -- 

I 28 2.3 

II 126 10.5 

III 167 14 

IV >lO" > 102 

Benzyl Acetate 12 1 

a (Ester)- (Base) = O.OO*. 

linear relationship between the rate of alkaline hydrolysis of the ester and the pKa of the 

corresponding alcohol. The rate for compound I is, however, lower than one would expect on 

this basis. This low rate can be attributed to a small degree of ionization of the N-H bond 

of the imidazole. The ionized ester Ia would be expected to hydrolyze slowly with respect to I. 

The pKa of the corresponding alcohol of ester IV would be expected to be low', and there- 

fore the rate of hydrolysis should be quite fast. More work, especially in buffered solutions, 

is therefore needed to determine what part electrophilic catalysis is playing, if any. 
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