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ABSTRACT

The Hydrolysis kinetics of Benzoyl Styrene Derivatives I ]~[IV] was investigated by ultraviolet

spectrophotometery in 5% dioxane—H20 at 40°C. The structure of these compounds were ascertained

by means of ultraviolet, melting point, IR and NMR spectra.

The rate equations which were applied over a wide pH range (pH 1.0~13.0) were obtained. The sub-

stituent effects on Benzoyl styrene derivatives! I ]~{IV] were studied, and the hydrolysis were

facilitated by electron attracting groups.

On the basis of the rate equation and substitutent effect and final product, the plausible hydrolysis re-

action mechanism was proposed : At pH 1.0~pH 9.0, not relevant to the hydrogenl ion concentration,

neutral H:0 molecule competitively attacked on the double bond. By contrary, Above pH 9.0, It was

proportional to concentration of hydroxidel ion.
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Table 1. The rate constants for the hydrolysis to Benzoyl styrene derivatives in 5% dioxane—Hz0 at various pH

& 40°C

B{M™ ! sec™))

pH ~QOCH3s —CHs

—H —NOQO:2

Kobs kcai kots keal

Kobs keal Kobs

kea

1.0 2.326x107°% 2.252%107° 3.528x107° 3.515%107° 4.162x107° 4.465x107% 7.665%107°
2.0 2.131x107° 2.254x107° 3.878x107% 3.538x107% 4.189x107° 4.467x107¢ 8.254x107°
3.0 2.098x107° 2.260x107°% 4.072x107% 3.601x107% 4.224x107° 4.471x107® 8.025%107°
4.0 2.351x107° 2.276x107° 3.976x107° 3.727x107% 4.229%107% 4.482x107% 7.836% 107"
5.0 2.587x107° 2.316X107° 4.091x107°% 3.944x107° 4.311x107° 4.511x107° 8.114x107°
6.0 2.389x107° 2.416x107° 4.181x107% 4.292x107° 4.044x107°% 4.587x107% 7.965x10°
7.0 2.753%107° 2.663x107° 4.304x107° 4.830x107° 4.496x107° 4.790x107° 7.984x107°
8.0 3.231x107°% 3.260x107% 4.505x107°% 5.651x107° 5.876x107° 5.328%107° 9.870x107°
9.0 4.875x107° 4.624x107° 6.194%x107° 6.914X107° 8.070x10°° 6.733x107° 1.384x107°
10.0 7.741x107° 7.362x107° 9.086x107° 8.894x107° 1.167x10™° 1.018x10° 1.908x107°
1.0 1.069%107° 1.167x107° 1.266x107> 1.209x107° 1.816X107™° 1.709x10° 2.672x107°
12.0 1.543x107° 1.641x107° 1.833x107° 1.749%10™° 2.433x107° 2.632x107° 3.943x10°°
13.0 2.111x107° 1.994x107° 2.775%x107° 2.705%107° 3.372x107° 3.383x107° 6.809x107°
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Fig. 1. The plot of log A vs. time for the hydrolysis(2X Fig.

107°M) to p—methoxybenzoyl p-methoxystyrene
[ I1in 59 dioxane~H20 at pH 12.0 & 40°C.
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2. The 3-Dimensional plot for pH-Rate profile for
hydrolysis to Benzoyl styrene [ I ]~[IV] in 5
% dioxane—H20 at various pH & 40°C.
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Fig. 3. Hammétt plots for the hydrolysis to Benzoyl
styrene derivatives[ I ]~{IV] in 524 dioxane-
Hz20 at pH 3.0, pH 11.0, & 40°C.
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