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ABSTRACT. Solvolysis rate constants for methylchloroformate, CH3;O(CO)Cl, methylthiono-
chloroformate, CH;O(CS)Cl, and methylthiolchloroformate, CH;S(CO)C], have been determined
conductometrically in acetone-water and acetonitrile~water mixtures, and activation parameters,
AJH= and 4S%, have been derived. Results show that in water-rich regions the order of rate
increases as

CH,0 (CO)CI<CCH,0(CS)CI1<CH,S (CO)C],
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while in dipolar aprotic solvent-rich region this order reverses. The plots of log £ ws. solvent
D—1
2D+1
the results of increase in Syl character. It is concluded that CH3S(CO)Cl solvolyzes via Syl

mechanism whereas CH;0(CO)Cl reacts via Sy2 and CH;O(CS)Cl via intermediate mechanism in
water-rich region.

parameters, Y, and log(H;0) show that the order of rate increase in water-rich region is
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Table1. Rate constants and activation parameters for the hydrolysis of methylchloroformate and it’s thicanalo-
gues in  acetone-water mixtures.

Rate constants X10° (sec™l) AH*® _AS=
Compound X0 _
25°C 35°C 45°C (kcal-mole™) (e.u.)
CH30(CO)Cl 0. 30 1.62 3.24 6.33 12.2 39.3
0.58 4.36 9.09 17.4 12.4 36.7
0.83 17.7 41.6 88.2 4.5 26.9
0.85 28.4 67.4 130 15.1 23.8
0.90 31.8 73.5 156 14.7 25.2
0.94 41.3 102 206 15.9 20.6
0.96 46.8 111 241 15.0 23.4
0.99 55.1 157 313 15.7 20.5
CH,0(CS)Cl 0.30 0. 427 0. 741 1.74 16.0 29.9
0.58 1.74 3.76 11.0 16.7 24.0
0.83 29.20 94.3 280 20.7 5.2
0.85 72.1 234 695 20.7 3.2
0.90 101 367 957 22.9 -4.7
0.94 193 607 1780 20.3 2.7
0.96 221 787 2240 21.2 —0.6
0.99 339 1070 3470 21.3 —1.7
CH3S(CO)Cl 0.30 0.107 0.237 0. 596 15.5 33.5
0.58 0. 759 1.91 5.38 17.8 22.0
0.83 23.7 73.5 188 18.9 11.6
0.85 71.1 207 574 19.0 8.8
0.90 116 336 951 19.2 5.4
0.94 279 iy 1870 18.1 9.4
0. 96 408 1090 2710 17.3 11.2
0.99 697 2290 6310 21.6 —4.0
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Fig.1. logk vs. D+ ) plots for the hydrolysis of

CH3XCYCl in acetone-water at mixtures 25°C.

Journal of the Korean Chemical Society



Ferduagds 294 A%0E

o CHIG(COKCI
I 5 CH3S(COXCI
3 a CH3CKSIC! - 4(
4/
2 L
X
g
+ 1t
uy
O -
| 12 16
log(H,0)

Fig.2. log kvs. log (HzO0) plots for the hydrolysis
of CH;XCYCl in acetone-water mixtures at 25°C.
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Fig. 3. Winstein plots for the hydrolysis of CH;XCYC!
in acetone-water mixtures at 25°C.
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Table 2. Rate constants and activation parameters for the hydrolysis of methylchloroformate and it's
thioanalogues in acetonitrile-water mixtures.

Compound X Rate constants X105 (sec™?) AH* ) —AS*

20°C 30°C 40°C (kcal-mole™1) (e.u.)

CH30(CO)Cl 0.40 0. 828 1.95 4.64 14.5 32.1

0.50 1.30 3.11 6.94 14.5 31.2

0.60 2.17 5.26 12.2 15.1 27.8

0.70 3.80 9.55 21.4 15.1 26.9

0.85 10.6 27.1 61.8 15.4 23.8

0.90 17.1 42.6 99.9 15.5 22.8

0.95 26.0 64.7 165 15.2 22.8

0.98 31.9 76.5 204 15.3 22.1

CH;0(CS)Cl 0.40 0. 866 1.50 6.77 18.2 19.4

0.50 1.48 4.30 12.3 18.3 18.3

0. 60 3.76 11.0 30.0 18.4 16.7

0.70 11.8 26.9 95.1 18.5 13.8

0.85 49.0 125 399 18.5 10.5

0.90 80.6 240 697 18.7 8.9

0.95 134 361 1120 18.8 7.6

0.98 162 443 1430 19.3 5.5

CH5S(CO)Cl 0. 40 0.105 0.316 0.95 18.9 21.4

0.50 0.46 1.35 3.47 17.2 24.0

0.60 1.53 5.36 13.8 17.3 21.2

0.70 7.80 21.4 56.0 17.6 17.4

0.85 53.0 145 391 18.1 11.7

0.90 96.0 348 945 18.3 9.6

0.95 217 631 1730 18.3 8.1

0.98 326 871 2320 19.1 4.8
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