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ABSTRACT. The rate constants(kos) for the alkaline hydrolysis of the 4-substituted phenyl ethyl ben-
zylphosphonates were determined in various buffer solutions by UV(Vis spectrophotometer. The activation en-
tropies of the title reactions show negative values and this result is not consistent with a dissociative mechanism
(EA) for which a positive or slightly negative value of the entropy of activation should be expected. An as-
sociative mechanism(AE) is favorable because the negligible negative charge is generated on the leaving group in
the rate determining step from a good Hammett relationship(p=1.89). By the results of a kinetic study, we con-
clude that a dissociative mechanism is not proceeded in the title reactions.
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Fig. 1. The plot of ke vs. hydroxide ion concentration
for the alkaline hydrolysis of 4-nittophenyl ethyl ben-
zylphosphonate at 25 °C.

Table 1. Second order rate constants (kon) for the hydro-
lysis of the 4-substituted phenyl ethyl benzylphosphonates
(PEBP) at 25 °C and p=0.1 mol-dm ’

a 3
Substituents Ao/ pH n® ko"(c}m a0
n range mol s
4-NO, 400 908~ 7 (3.38+0I1) 0.78
12.63 x107*
4-Cl 298 1007~ 6 (1.09+0.02) ©0.23
12.63 x107*
4-H 236 1149~ 5 (9.64+002) o
12.63 x107*
4-CH, 296 1189~ 5 (640+0.03) _g17

12.63 x10*

“Wavelength for kinetic runs, "Number of data point,
“Jaffe, H. H. Chem. Rev. 1953, 53, 191,
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Table 2. The effect of temperature on the rate of hy-
drolysis of 4-substituted PEBP at pH 12.63
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Fig. 2. Arthenivs plots for the alkaline hydrolysis of 4-
substituted phenyl ethyl benzylphosphonates; ® 4-chloso
PEBP; & 4-methyl PEBP.
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Table 3. Activation entropies for the hydrolysis of 4-sub-
stituted PEBP at 25°C

3 -1 b |
kow/dm'mol s Substituents ~AS*(I-mol ")
Temp.( °C) 4-NO, 4-Cl 4-H 4-CH, 4-NO, 41.11
25 338x1072 109x107% 9.64%x 107" 6.40%10™° 4-C1 41.21
31 5211077 153%107% 152x 107 127%x1073 4-H 40.15
35 104x107" 195%10° 7 165x 107 1.70%107° 4-CH, 79.79
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Fig. 3. Hammett plot of log kon vs. substituent constant
o. Data are obtained from Table 1 and the slope is cal-
culated from eq. (2).
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