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PREVIOUSLY available kinetic studies of the hydrolysis of 

aliphatic amides in dilute acid are due to Willems and 

Bruylants2 snd de Roo and Bruylants 3 . Bolton and Henshall 4 

have noted significant differences between the Arrhenius 

parameters deduced from Bruylants' work and thosewhich apply 

in hydrolyses catalysed by a cation-exchange resin. 

As a preliminary to other studies of amide hydrolysis 

Borne of Bruylants' work has been re-examined and shown to 

be in serious error. The following second order rate 

constants were obtained for acetamide at 75.0' by (a) 

Bruylants and co-workers; (b) the present authors using 

three different catalysing acids: 
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Biriler diecrepancies were found at other temperaturee and 

with other aubetratee. 

Bruylante and co-workere determined ratea by Neeeler ana- 

lyals for ammonia. We have used direct titration with dilute 

IVaOH using a recording potentiograph (Yetrohm E336) to plot 

the flrat differential of E.Y.F. from a glass electrode cell 

u tltrant volume. This method‘allowa eimultanaoue and 

Independent analyela of both oarboxylic acid and ammonium 

ion. In other reepeate our experimental techniques were 

identiaal with those of Bruylante. 

&I eatalyeing acid Bruylants used &SO+ (initlully O-05 H) 

Using the same acid we w@re able to duplicate their reeulte 

approdmately If we assumed complete dlasociatlon of the 

Hsao4. This aaauaptlon ie untenable. If the lnoompletenenm 

of the second atage of lonisatlon of mulphuria a&d is t&on 

Into aooount by calculating lnstanteneous hydrogen ion 

oonaentratlonn (obtrined from extrapolation of literature 

vduer~ of the ionlsatlon of H&Ob5) then the came hydrolsWi8 

recmli;a gave aooond-order rate constants agreeing with those 

foprd In BCl ~IKI the other ao~plet&y ionired aalda. Blmllar 

l rora. do not appear to be prement In Brnylantm' work In 

amine aolutlons, and other workera have produaed reeulta 

T HI. Kerker, J. 8oQ. B 3664 (1957). 
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in general agreement with theee6. 

Thla revielon of the rate constants for the homogeneous 

ayetems bring0 the entropy of activation (calculated at 55’) 

and energy of activation for resin catalyele and homogeneous 

catalysis to equality within probable experimental error (e.g. 

for acetamlde & = 19.6 Kcale.; ASS+ = -18.2 e.u. in dilute acid. 

g & - 19-g KcEiLe.; As* P -18.0 e.u. resin catalysed). 

The experimental resulta for the resin catalyaed amide 

hydrolyaia quoted above require to be treated by the method 

described by Bolton and Benahal14. This analysis will lower the 

entropy of activation below that of an equivalent homogeneous 

system, and bring it Into agreement with Hammett'e general 

theory of resin catalyele7. From the revlaed values for homo- 

geneous hydrolyses, however, the activation energy of acetamide 

hydrolyele in dilute acid le now shown to be approximately 

equal to that found in 4-O M acid'. That portion of the evidence 

quoted by Bolton and Henahall in eupport of their approach 

which depended on the reported variation of activation energy 

with acid concentration must now be considered Invalid. 
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