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The rate constants of the hydrolysis of p-substituted benzonitriles with sulfuric acid solutions
(18.2 M to 10 M) have been determined spectrophotometrically at (25.1±0.1) ◦C. It was found that
the catalytic activity of sulfuric acid was strongly inhibited by water. The logarithms of the observed
rate constants were correlated with different substituent inductive (localized) and resonance (delocal-
ized) constants. The results of the correlation studies indicated that the rate-determining step of the
hydrolysis of benzonitriles in 18.2 M sulfuric acid was the addition of a nucleophile, and the hydrol-
ysis was clearly enhanced by the electron-withdrawing inductive effect, while the rate-determining
step of the hydrolysis of p-substituted benzonitriles in 10.0 M sulfuric acid was most probably the
protonation of benzonitriles, and the rate constants increased by both electron-donating resonance
and inductive effects. A mixture of the two mechanisms most probably occurred in 15.3 to 17.0 M
sulfuric acid. HSO4− rather thanwater most probably acted as nucleophile in the hydrolysis of ben-
zonitriles especially at high concentrations of sulfuric acid solutions.
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