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ABSTRACT. Rates of reactions of methanesulfonyl chloride with various substituted anilines have
been measured in methan>l. '

Substituent effects in aniln> are found to be linearly correlated .with pKa(Brgnsted relation with
B=0.84) and p(Hammett equation with p=—2.46) respectively.

The results are interpreted in terms of degree of bond—formation at the transition state, which was
found to have progressed relatively further.

The rates for o-methylaniline deviated from the Brgnsted plot established by meta and para substi-
tuted anilines because of a steric effect of ortho position in aniline. Activation parameters, AH* and
AS* have also been determined.

The enthalpy of activation showed a regular variation in that electron donating substituents in the
p-substituted aniline decrease 4H* and increase the negative value of 45%.
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Table 1. The conductometrical data for the reaction
of MSC with aniline in methanol at 25°C.
[CH,S0,Cl) =5x107*M.

[¢NH,)=0. 02474 M 4=120 min.

<£‘i§ie> W08y ea s (A,};ii,)
0 867 1954 1387  2.1422
1 589 1962  137.3 21577
2 6.0 197  135.7  2.13%
3 6.1 197.4 1343 21281
4 652 1980 1328 21232
5 6.2 1987 135 21189
6  69.0  199.3  130.3  2.1149
7 70.8 1999 1201  2.1109
8 726 2005  127.9  2.1069
9 744 2001 1267  2.1028

10 762 2026  125.4  2.0983
1 779 2021 1242 20041
12 797 2027 123.0  2.0899
13 8.4 2032  121.8  2.0857
14 8.2 2038  120.6  2.0823
15 849 2043 1194  2.0770
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Fig. 1. Plot for the reaction of aniline with MSC
in methanol at 25°C.
(MSC)=5x10"* M, (¢NH,)=0.02474 M.
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Fig. 2. Plot of the observed first-order rate constants
against the aniline concentration for the reaction
of MSC with p-chloroaniline im methanol at
35°C.
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Table 2. Rate constants and activation parameters for the reaction of methanesulfonyl chloride with aniline
in methznol at 15, 25 and 35°C.

Aniline Sub;}i{t;ent 550 10‘k/125n})o(1:”s“ EoC AH%/keal mol™?  4S%/cal mol™t K2
p-Methylanilne 5.08 48.5 84.5 111 6.70 —45.5
m-Methylaniline 4.71 20. 2 44. 4 75.0 10.9 —34.8
Aniline 4.59 18.8 36.5 54.6 8.70 —40. 4
p-Chloroaniline 3.98 5.08 9.78 20.3 11.5 —35.7
m~Chloroaniline 3.52 3.06 5.27 8.10 7.9 —48.9
m~Nitroaniline 2. 46 0. 388 0.536 1.17 9.0 —49.9
o-Methylaniline 4.39 2.29 8.70 17.0 14.7 —25.1
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Fig. 4. Hammett plot for the reaction of substituted
anilines with methanesulfonyl ckloride in
methanol at 25°C. (y=0. 945)
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