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ABSTRACT. Kinetics for the solvolyses of acyl chlorides and alkyl chlorides in hydroxylic solvent mixtures
have been measured by conductometric method at various temperatures and pressures. The activation parameters
(AV™, AH™, AS™) were estimated from the rate constants. The reactivities of these reactions were also estimated
from the correlation of the activation volumes with the activation entropies.
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Fig. 1. Plots of In(hoo-A) vs. time(min) for the sol-
volysis of p-NO>CcH4OCOCI in MeOH at 25 °C.
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Table 1. Rate constants’ for the solvolyses of acyl- and

alkyl substrates in binary solvents
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Table 1. Continued

Substrate Solvent Temp. 104k(,.,s
(p-substituted)  (V/v%) o) sh
p-NBCF EtOH 35 4.063
30 2.761

25 1.859

20 1.241

90 EtOH 25 5.535

80 EtOH 30 10.73

25 7.474

20 5.348

15 3.645

95 CH,CN 60 0.485

50 0.270

25 0.053°

90 CH,CN 50 1.280

40 0.420

25 0.069"

MeOH 30 8.749

25 6.244

20 4237

90 MeOH 25 13.23

80 MeOH 25 18.74

p-NPCF 95 CH,CN 25 6.565
15 3.743

10 2.630

90 CH,CN 25 44.44

15 23.60

10 15.17

p-NBC EtOH 25 97.70
20 67.53

15 49.13

10 32.85

90 EtOH 25 328.4

15 182.1

10 125.1

80 EtOH 25 449.1°

15 229.8

10 166.6

5 113.1

95 CH,CN 25 5.633

20 4918

15 3.948

90 CH,CN 25 17.16

20 1421

15 10.20

Substrate Solvent Temp. 104k0.,5
(p-substituted)  (v/v%) () ¢ hH
p-MBC EtOH 35 14.06
30 8.960

25 5.624

90 EtOH 35 32.42

30 2143

25 14.21

80 EtOH 35 86.21

30 4759

25 29.77

95 CH,CN 50 3.118

45 2.163

40 1.469

25 0.433"

90 CH,CN 45 10.89

40 7.783

35 4913

25 2.135°

MeOH 35 88.32

30 58.12

25 36.74

20 22.97

15 14.15

90 MeOH 35 205.1

30 129.5

25 81.12

p-NBZC™ 40 EtOH 60 0.823
50 0.288

30 EtOH 60 1.732

50 0.614

10 FtOH 60 5.240

50 1.960

14 Me,CO 25¢ 0.537

p-MBZC® 40 EtOH 40 0.122
30 0.0257

30 EtOH 40 0.229

30 0.0683

10 EtOH 40 3.250

30 1.170

50 Me,CO 25¢ 0.552°

30 Me,CO 25¢ 0.0761

14 Me,CO 25¢ 0.758

7ksksl o, ot Zobel| wke} acylF7} alkylf ¥t
£ S 2701 FHRE @ 47 sk ARAL
2 BE 2ASL /MR A 2 2k,
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°Results are determined conductimetrically in duplicate; er-
rors for this work are not shown but are typically <+3%,
bExtrapolate,d values, “solvent (w/w%), “Ref. 36 “rate con-
stants are 10°kp(s ')
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Table 2. Rate constantsa for the solvolyses of acyl- and alkyl substrates in binary solvents under various pressures

Substrate Solvent Temp. 104k(,hs(s'1) Pressure (bar)
(p-substituted)  (v/v%) (0 1 200 400 500 600 800 1200
p-NBCF MeOH 25 6.52 9.09 121 - 16.6 245 -
EtOH 25 1.86 5.71 - 8.26 = 142 -
p-NPCF 95 CH;CN 10 2.63 3.16 - 4.13 - 5.75 -
p-NBC 95 CH,CN 25 5.63 7.55 9.50 - 115 15.5 -
p-MBC 95 CH;CN 40 1.47 . 2.01 - 249 - 341 -
p-NBZC® 40 EtOH 50 0.00288 0.00328  0.00356 - - 0.00393  0.00427
10 EtOH 50 0.0196 0.0222 0.0246 - - 0.0268 0.0298
p-MBZC" 40 EtOH 40 0.122 0.139 0.156 - - 0.192 0.219
10 EtOH 40 3.25 3.69 3.90 4.61 517

*Results are determined conductimetrically in duplicate; errors for this work are not shown but are typically <+3% "(w/w%).

p-NPCF > p-NBC > p-MBC > p-NBCF > p-MBZC > ~AVT =RT@Ink, /0P);, AV," = -RTb (1)
p-NBZC
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o] 7|A W AV, =-20 ml/mol A& 7]edgtely B
38wk ik & A3 el e &43) ] 7]e{7}
A xHR] o= 712 7}3F ion-solvent interaction(ele-
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EF SA3MHT] AV, T Ho S A sl 7
oA Hbe-E2A zbAe] 3w s}, AV (intrinsic
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uheba] HE3&T Abel qb ko) Ak S- o)
43to] Hol el & sl Ao] vlgHAl s} o] &9 WA, £dol §lE A¥E AVl 23}
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Table 3. Activation parameters for the solvolyses of acyl- and alkyl substrates in binary solvents

Substrate Solvent Temp. AH™ ~AS™ ~AV,T
(p-substituted) v/iv%) °C) (kcal/mol) (cal/mol-K) (ml/mol)
MeOH 25 12.0 3238 403
p-NBCF ©
EtOH 25 13.6 30.0 57.7
p-NPCF 95 CH;CN 10 9.57 41.0 229
MeOH 25 126 33.7 25.2
MCFa ¢
80 MeOH 25 11.9 36.1 25.9
H 10 9.12 37. 36.2
PCEb MeO . 5
80 MeOH 10 8.64 382 36.8
95 CH,CN 25 5.48 55.0 30.3
p-NBC ?
95 Me,CO° 20 8.11 498 20.4
95 CH;CN 40 145 29.8 263
p-MBC ?
95 Me,CO" 25 8.72 152 15.2
40 EtOH 50 218 212 132
p-NBZC
10 EtOH 50 20.4 21.7 13.6
40 EtOH 40 22.6 9.04 175
p-MBZC
10 EtOH 40 18.6 15.0 138

*Methyl chloroformate "Phenyl chloroformate ‘Ref. 37
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