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The effects of solvation by dipolar sprotic solvents on the rate of 3'2
reactions are well-doeunented.1 We here report for the first time the acceler-
ation of the rate of an Sy 1 reaction due to this cause. The rate of hydrolysis
of the snion of p-methoxy bemsylhydrogen phthalate has been studied in water,
30% (v/v) and 50% (v/v) aqueous acetonitrile in ihe absence and presence of mer-
curic chloride (containing sufficient chloride ions to prevemt its hydrolysis).
If the chenge in ionizing eip-eity of the solvent is the major factor determin-
ing the rates, it should be expected that the rate of both the normal snd cata-
lysed reaetion would decrease as the water content of the solvent is reduced.
This has been found to be true for the normal end mercuric chloride catalysed
solvolysis of alkyl chlorides.2 However in the present case while rate of the
normal hydrolysis decreases, that of the catalysed reaction incresses as the

water conient of the solvent is redueced. The latter observation is most likely
due to the ecapacity of the acetonitrile to solvate the highly polarizeble tran-
sition-state containing a formal enionic unit charge. A nAcz mechenism is un-

likely because of the ease with which p-methoxy bengylhydrogenm phthalate under-

goes Sy solvolysis.’ . '

The laxge difference in the value of the activation parsmeters for the
normal end catalysed reactions in water is presumably due to {he reluctence of
the polar protic solveni water to solvate highly polarisable transition states.
The activation parsmeters for the reaction in the aqueous acetonitrile solvenis
refer to the total rate in presence of catalyst and noi for the catelysed re-
action alone; (however, the rate constants reported for the reaction in pre-
sence of catalyat in these solvents refer to those due to the catalyst only).
Even then, it can be seen that both the enthslpy snd entropy factors ere merkedly
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Table
/ p-methoxy benzylhydrogen phthalate amion / = 0.015M [ReC1, 7 = 0.05M
/NaCl7 = 0.1

-t + *
10{g1sec 79.6°C Aﬁzsock.cal/mol 052500 e.u

solvent
normal catalysed normal catalysed normal catalysed
wajer 1.32 0.160 21.1 31.0 -16.8 -2.0
30% (v/v)
acetonitrile 0.079 0.200 17.7 ~29.5
50% (v/v)
acetonitrile 0.0%4 0.290 16.2 -33.8

*Temperature range used 79.6°C to 91.3°C,
probvable error. pE* =% 0,02 AST=20.5

less in these solvents as compared to those for the catalysed reaction in
weter. We interpret it as due to the peculiar ability of {the dipoler aprotic
solvent, acetonitrile, to solvete the transition siate of the catalysed re-
action. The difference in ihe values of the parameters would hLave been even
more impressive if the values for the catalysed reaction alone had been obtain-
ed in the aqueous-organic solvents. Thie was not done because of the very low

rates of the normal resction in these solvenis.
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