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ABSTRACT. Rate constants of solvolysis of 2-thiophenesulfony! chloride were determined in aqueous
binary mixtures with methanol, ethanol, acetone in water and in methanol. These data are interpreted
using the equation of Grunwald-Winstein and Kivinen relationship. Also, kinetic solvent isotope effects
in water and in methanol and product selectivities in alcohol-water mixtures were determined. Kinetic
solvent isotope effect for hydrolysis of 2-thiopensulfonyt chloride was 2.24 and 1.47 for methanol and
water, respectively. Selectivity values for formation of ester relative to acid in ethanol-water mixtures
show maximum S value. From kinetic solvent isotope effect in methanol and water, selectivity data
in aqueous alcoholic solvents and solvent effects, it is proposed that the reaction channel favoured in
low polarity solvents is general-base catalysis and/or is possibly addition elimination (SaN) reaction path-
way and in high polarity solvents is Sy2 reaction mechanism.
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Table 1. Rate constants & (sec™!) for solvolyses of
2-thiophenesulphonyl chloride in aqueous binary mi-
xtures at 25°C°

k/1075
Solvent %v/v
Methanol Ethanol Acetone
100 1.04 0.205
90 253 0.639
80 5.06 1.03 0.218
70 8.24 2.075 0.597
60 13.8 3.26 1.08
50 21.3 5.87 2.25
40 30.3 114 5.51
30 422 24.3 119
20 50.6 341 238
10 53.7 49.2 36.5
Water 53.2 53.2 53.2

“Determined conductimetrically in duplicate; average
deviation<* 3%.

Table 2. Additional rate constants (k-sec™!) data for
2-thiophenesulfonyl chioride in solvents at 25°C

Solvents kson ksop KSIE

361x10°* 147
4.65X1075 2.24

5.32x10~*
1.04 X107

Water
Metanol
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Fig. 1. Logarithms of first-order rate constants for
solvolyses of 2-thiophenesulphonyl chloride at 25°C
vs. Yo (Yo data from ref. 15, solvent codes: O=me-
thanol; @ =ethanol; A =acetone).
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Fig. 2. Correlation of logarithms of rate constants for
solvolyses of 2-thiophenesulphonyl chloride at 25°C
vs. Yoo, (VBnc, data from ref. 17, solvent codes: O
=methanol; @=ethanol; A =acetone, slope=041,
r=0.958).
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Scheme 1. General base catalysis mechanism.
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Table 3. Product selectivies (S) for solvolyses of 2-
thiophenesulfony! chloride in alcohol-water at 25°C

Ester/Acid Srau Strue

Methanol-water

90M 7.03 176 191
80M 4.38 246 2,67
70M 346 3.34 363
60M 2.70 4.03 4.38
50M 197 443 4.82
40M 135 4.55 495
30M 0.867 4.54 4.93
20M 0.509 4.95 499
10M 0.240 4.86 5.28

Ethanol-water

90E 3.55 1.28 132
80E 191 1.54 1.59
70E 1.86 2.59 2.67
60E 1.67 3.60 3.71
50E 1.03 3.32 342
40E 0.660 3.21 3.31
30E 0.431 3.26 3.36
20E 0.229 298 3.07
10E 0.0979 2.85 2.94

ZF83F ukg o2 A H,09 A 2 <dvkdr| &
w2 283k SaNE ubgslel oA E=cH¥(Scheme
1).
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Fig. 3. Plot of S values (Table 3) for solvolysis of
2-thiophenesulfonyl chloride in alchol/water vs. sol-
vent composition.
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Scheme 2. Transition state in low polarity solution
(SaN).
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Scheme 3. Transition state in high polarity solution
(Sx2).
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Fig. 4. Correlation of logarithms of rate constants for
solvolysis of 2-thiophenesulfonylchloride at 25°C vs.
log[H:0] (O=methanol, 90M~80M: slope 1.01¢=
1.00), 70M~20M: slope=1.89(r=0.999); @=ethanol,
90E~60E: slope=1.18(r=0.976), 70E~10E: slope=
3.48(r=0.996); ~ =acetone, 80A~60A: slope=2.32(r
=0.999), 50A~10A: slope=4.82(r=0.999)).
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