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ABSTRACT. Rates and activation parameters have been determined for the solvolysis of N, N-

dimethylsulfamoyl chloride in aqueous binaries of MeOH, EtOH,

(Me),CO and MeCN. Various

solvent effect correlation showed that the solvolysis proceeded via the dissociative Sy2 mechanism.
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Table1. Pseudo-first order rate constant (k;) and activation parameters for solvolysis of N, N-dimethylsul-

famoyl chloride in methanol-water mixtures.

4 sec-l
RNSOKI (X)Vr;teexft Rate constant, %;X10% sec AH* —AH* 4G+
V/VE) | 35°C 40°C 45°C (keal) (e.v) (keal)
Dimethyl 10 1.96 3.10 4.91 17.3 19.5 23.3
20 4.05 6. 28 9.79 16.7 20.0 22.9
30 7.38 11.8 17.7 16.6 19.1 22.5
40 13.1 19.9 31.0 16.4 18.6 22.1
50 24.1 32.9 52.3 14.5 23.6 21.8
60 34.5 56.7 83.4 16.5 16.0 21.5
70 55.4 85.1 127 15.5 18.7 21.3
80 74.3 113 180 16.6 14.5 21.1

*Calculated value at 35°C.

Table 2. Pseudo-first order rate constant (k) and activation parameters for solvolysis of N, N-dimethylsul-
famoyl chloride in ethanol-water mixtures.

-1
RNSO,CL g:tfgt Rate constant. %;X 104sec™l. AH* A4S 4G=*
(V/V%) | 35°C 40°C 45°C (keal) (e-w) (kcal)
Dimethyl 10 0. 793 1.17 1.81 15.5 27.4 33.9
20 1.55 2.53 3.92 17.5 19.3 23.4
30 2.85 4.77 7.24 17.8 17.1 23.1
40 5.56 8.36 12.6 15.3 23.9 22.7
50 9.66 15.3 22.7 16.6 20.5 22.3
60 19.1 29.7 46.6 15.9 19.5 21.9
70 39.1 59.4 83.6 14.7 18.1 21.0
80 65.4 101 149 15.4 18.7 21.2

*Calculated value at 35°C.
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Table 3. Pseudo-first rate constant (%;) and activation parameters for solvolysis of N, N-dimethylsulfamoyl

chloride in acetone-water mixtures.

dooc-1
RNSO,C1 gﬁ::;t Rate constant, %;X10%sec AH* —AH* AG*
V/V%) 35°C 40°C 45°C (keal) (e.u) (kcal)
Dimethyl 20 0.150 0. 251 0.364 16.6 26.8 24.8
30 0.481 0.730 1.08 15.2 29.0 24.1
40 1.39 2.01 3.01 14.4 29.5 23.5
50 3.65 5.63 7.91 15.1 25.4 22.9
60 8.72 13.1 19.3 14.9 24.3 22.4
70 19.0 31.2 46.9 17.0 15.9 21.9
80 41.5 65.4 69.5 15. 8 18.3 21.4
90 72.4 111 160. 14.8 20. 4 21.1

*calculated value at 35°C.

Table 4. Pseudo-first order rate constant (%)) and activation parameters for solvolysis of N, N-dimettylsul-

famoyl chloride in acetonitrile-water mixtures.

-1
RNSOCL c\grft?;t Rate constant, kj;X10%sec™. AH* 4SS+ 4G+
V/V%) | 35°C 40°C 45°C (keal) e.w (keal)
Dimethyl 20 0.199 0. 330 0. 510 17.7 230 24.7
30 0.530 0. 860 1.36 17.7 20.8 24.1
40 1.32 1.97 3.22 16.7 22.1 23.5
50 2.95 4.63 7.42 17.3 18.6 23.0
60 6.33 10. 3 16.6 18.2 14.2 22.6
70 14.8 23.4 38.0 17.7 14.1 22.0
80 33.0 51.8 83.6 17.5 13.1 21.5
90 70.4 110 169 16.4 15.3 21.1

*calculated value at 35°C.
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Fig. 1. Correlation between logarithm of the rate
constant and the inverse of the dielectric constant for
sovolysis of N, N-dimethylsulfamoyl chloride in MeOH-
H,0, EtOH-H0, (Me);CO-H,0 and MeCN-H,0
mixture at 35°C
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Fig. 2. Plot of logk vs. Y for solvolysis of N, N-
dimethylsulfamoyl chloride in MeOH-H;O, EtOH-H,O
and (Me),CO-Hz0O at 35°C.

Table 5. Dielectric constant correlation: comparison of slopes and r. values at 35°C.

Substrate Medium Slopes r« (A) Reference
CHa NSOC Aq. methanol —107.0 1.08 Th%s work
CHy” Aq. ethanol —82.7 1.39 This work

Aq. acetone —125.3 © 0.92 This work

Aq. acetonitrile —250.5 0.46 This work
EtBr Aq. dioxane —122.1 1.00 Ref. 10
tert-BuCl Aq. dioxane —423.5 0.29 Ref. 10
tert-BuBr Agq. dioxane —238.4 0.51 Ref. 10
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Fig. 3. Plot of logk; vs. log (HyO) for solvolysis
of N, N-dimethylsulfamoyl Chloride in MeOH-H,0,
EtOH-H,0, (Me),CO-HyQ, and MeCN-H,O Mixture
at 35°C.
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