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Interest in intramoleculsr catalysis in reactions of

carboxylic acid derivatives hss been stimulated by =n=logies to
enzymic catalysis.(1) Intramoleculsr cotalysis of other clnsses
of reactions hes received much less #ttention, »nd the first
quentitetive investigation of intramolecular catalysis in
glycoside hydrolysis is now reported.

o-Carhoxyphenyl ;j-D-cluco-
side hos been noted previously(2) to undergo facile hydrnlyrsis

but the resction was not investigated in detaiis.
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Fig.1
pH~rate profile for the hydrolysis of
o-carboxyphenyl B-D-glucoside at 91.3E5°
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The pH-rate profile (Fig.1), now determined, indicrtes & pate law

of the form

d[Salicylic nacid]
3 = k[G1~0-C¢H, +COH]

X[ 01-0-06}1&-00;] [1130‘“1

Kq
if the not unressonable value of 3.5 is assumed for PK, at ©1,45°,
(At 25° pK, = 3,7)e At a pH of 3.5 the rate of hydrolysis is
about 10u times greater thsn that estim=ted for p~carbovynphienyl-
B-D-glucoside by extrapolation from results at higher acidities.
Mechanisms involving (i) intramolecular general-acid catalysis
(as I), (ii) an intramolecular disnlacement by the carboxylate
ion on the Q-1 protonated glucoside (as II) or (iii) intramoleculsr
nucleophilic~electrophilic cetalysis (as III) are consistent with

these results. Mechanisms (ii) and (iii) would involve
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a~D-glucosyl sslicylete as sn intermediate but the observed
equality of the spectrophotometric =nd polarimetric rate constants
indicates that if formed its rate of hydrolysis must be much faster
than its rate of formation, Mechanism (i) which is similar to that
considered by R8nby and Marchessault (3) for the hydrolysis of
polysaccharides containing glucuronic acid residues, involves zn
increase in the leaving-group ability of the aryloxonium ion through
intramolecular zeneral-acid csatalysis, The possibility that similar
catalysis operates in other classes of reactions is at present
being investigated. Although the rate increase resulting from this
intramolecular catslysis is large it is still 102-103 times less
than that observed with catalysis by emulsin, (4)
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