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ABSTRACT. Solvolysis of p~CH;, p-H, p-Cl and p-NO,-benzenesulfonyl chlorides have heen studi-
ed in MeOH-MeCN mixtures. A nonlinear Hammett plot with a ratio order of p~-NO,)p-CHgpp~H)p—
Cl was obtained; the reaction was thought to proceed by an Sy1-Sy2 borderline mecharism. In
all cases the reactivity was a2 maximum at 90~95 % (v) methanol, whereas methanol monomer
selectivity defined as f;= ——(kl, observed pseudo-first order rate constant: %; hypothetical rate
constant for MeOH solutlon having the same polymer structure as in the pure MeOH) was a
maximum at 80% methanol with a decreasing order of f; as p-NO,»p-CI>p~H>p—CH;. This was inter
preted as the decrease in tightness of transition state; the larger the f;, the tighter is the MeOH
attached to the substrate, and hence the more susceptible the substrate becomes to the approaching

monomer methanol.
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Table 1. Rate constant (£ 10%sec™?) for methanolysis of para substituted benzenesulfonyl chloride in methanol
-acetonitrile mixtures.

Compound
MeOH (v) % p-CHa ?-H p-Cl £2-NO;

25°C 35°C  45°C | 25°C 35°C 45°C | 25°C 35°C 45°C | 25°C 35°C 45°C

50 0.515 1.11 227 |0.517 1.08 2.17(0.477 105 2.09| L17 2.24 4.17

70 0.814 1.9 3.98|0797 178 3.7270.761 L67 3.48| 1.63 3.31 6.35

80 0.961 221 4.8310.813 2.09 4.50( 0.844 1.95 4.19| 1.8 368 6.99

83 1.01 2,32 51210947 216 4.74]0.89 2.04 4.46( 1.8 3.7 7.52

90 1.03 2.44 54710970 2.28 4.99)0.887 208 45| 1.78 3.8 7.72

95 1.05 2.62 5670097 232 516(0.89 207 466] 1.74 373 17.85

100 1.02 2.51 5.72(0.955 230 5070872 205 457| 1.66 3.64 7.43

Table 2. Activation parameters for methanolysis of para substituted benzenesulfonyl chloride jn methanol-aceto-
nitrile mixtures at 25 °C.

Compound
MeOH (v) % p-CH; -H »-Cl p-NO2
dH® 48~ 4AG* | dH= 4S® 4G | 4dH* 455  J4G* | AHY  4S* 4G=
50 13.4 332 233 130 345 23.3| 133 337 223| 1.4 383 228
70 143 29.3 23.0) 139 30.6 230 137 31.4 231] 122 34.9 22.6
80 146 279 22.9| 14.4 287 230| 145 285 23.0] 124 341 22.6
85 4.7 27.5 22.9| 14.6 27.9 22.9| 149 271 230} 12.6 33.4 22.6
90 15.1 2.1 229 148 27.2 229| 14.8 27.4 23.0| 13.2 31.4 226
95 15,3 25.4 22,91 151 26.2 22.9| 14.9 27.0 230 13.6 30.1 22.6
100 15.6 24.4 229! 151 26.3 22.9] 13.0 268 23.0| 135 30.5 22.6

akeal/mol; ‘e.u.
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Fig.1. Hammett plot for the methanolysis of para-
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Fig, 2. FMO diagram showing the interaction of the
nucleophile lone pair orbital Nu. with substrate LUMOs.

substituted benzenesulfonyl chlorides in MeOH-MeCN
mixtures at 35°C.
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bond breaking on the energies of as_x and gs_x* orbitals.
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Fig.5. Plots of first order reaction rate constant vs,
z, for the reaction of para substituted benzenesulfonyl
chlorides in MeOH-MeCN mixtures at 35 °C.
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Table 3. Maximum f; values obtained for para subs.
tituted benzenesulfonyl chlorides.
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Fig.6. The structure of transition state.
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