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Evidence for Differences in Interpretation of Mechanism of Acid-catalysed 
Hydrolysis of Aliphatic and Aromatic Arnides 

By J. W. BARNETT, C. JANET HYLAND, and CHARMIAN J. O’CONNOR* 
(Department of Chemistry, University of Auckland,  Auck land ,  New Zealand) 

Summary The rate constants of acid hydrolysis of ali- 
phatic, but not aromatic, amides give linear Bunnett w 
and Bunnett-Olsen 1.f .e.r. plots; aromatic amides follow 
an empirical two-term rate law. 

IT has been widely a~ceptedl-~ that a Bunnett w plot4 of 
log,,k+ (corrected for degree of protonation of the sub- 
strate) vs. logl,aw for acid-catalysed hydrolysis of an amide 
will be curved. An attempt to explain this curvature by 
postulating the competition of two mechanisms, involving 
protonation on oxygen and nitrogen, respectively, has been 
proposed.2 Moodiel has criticised this mechanism, and 
recently5 reiterated that there is no reason to invoke the 

idea of competing mechanisms involving different sites for 
protonation of amides, since Bunnett w plots for hydrolysis 
data on some completely protonated substrates, whose 
hydrolysis does not therefore involve complications arising 
from protonations, are still curved. 

We have recently carried out an extensive survey of all 
acid-catalysed amide hydrolyses reported which have been 
studied over a sufficiently wide range of acidities to justify 
kinetic analysis. Most literature reports of KBH+ for these 
amides have been based on the value of H, at  half protona- 
tion and have therefore been reassessed on the H A  scale, 
in order to calculate more accurately the fraction of 0- 
protonated substrate, before carrying out the analysis. 
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When these more valid values of KBH+ were used, we 
found, that contrary to expectation, aliphatic amides,1,6 
and pseudo-aliphatic amides, i .e. acetanilide? and sub- 
stituted acetanilides,* p9 and substituted formanilideslo all 
gave excellent correlation coefficients (>0-99) with Bunnett 
w4 and Bunnett-Olsen 1.f .e.r.ll relationships. The excep- 
tions within this classification are for hydrolysis of acet- 
amide,l2 butyramide,l and acetanilidee in perchloric acid, 
suggesting that there may be a te rn  involving either 
specific anion or general acid catalysis in this medium. 

All available data for acid-catalysed hydrolysis of 
aromatic amides, i.e. for benzamide, N-methylbenzamide, 
and NN-dimethylben~amide~ ,13 carried out over an ex- 
tensive range of temperatures and in a variety of mineral 

acids gave poor correlations with the Bunnett w criterion of 
mechanism. Correlation with the Bunnett-Olsen 1.f .ex 
criterion was of ten reasonable, but correlation with the 
proposed empirical two-term mechanism2 was invariably 
excellent. This suggests that the mechanism for the acid- 
catalysed hydrolysis of aromatic amides involves compli- 
cations which may not be present in the hydrolysis of 
aliphatic amides, and this aspect is being investigated 
further. 

Data14 for the cyclic amide 6-caprolactam do not fit any 
of the above criteria well. 
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