Journal of the Korean Chemical Society
1997, Voi. 41. No. 9
Printed in the Reput lic of Korea

IS 2SS0 Chet ef={e| FEHIm
OldEZEU AcyliFet Alkylge| MM X|BHHIS| SEEF Ay

B0 - AMRE - WET
AR {LE
(1997. 5. 19 H4)

The Effect of Pressure on the Rate of Solvolysis (III)
Kinetics on the Nucleophilic Substitution Reactions of Acyl- and
Alkyl groups in Binary Solvents

Jin-Burm Kyong, Byoung-Chun Park, and Oh-Cheun Kwun

Department of Chemistry, Hanyang University, Ansan 425-791, Korea
{Reccived May 19, 1997)

2 % HeisbA] £84 LWl slel =F A acyl chlorideF2} alkyl chloridef2) 7H-8-of &3

SRR e Suot YHateld WRE o) fsle] 2y ekdch o1 F SEASE ¥l U sfeto]
E}S(AVT, AH", AS7)E AT T B Foish A VEZ3 BAR FE o F Vool HY S
X4 2Ashedch

ABSTRACT. Kinctics 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(Aco-X) vs. time(min) for the sol-
volysis of p-NO,C,HiOCOQCI in MeOH at 25°C.
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Table 1. Rate constants’ for the solvolyses of acyl- and Table 1. Continued
alkyl substrates in binary solvents

Substrate Solvent Temp. 10K e
Substrate Solvent Temp. 10%kone (p-substituted)  (v/v%) CC) s
(p-substituted)  (v/v%) ) sh o-MBC o 35 12.06
p-NBCF EtOH 35 4.063 30 8.960
30 2761 25 5.624
1.859 90 EWOH 35 32.42
20 1.241 30 21.43
90 EtOH 25 5.535 25 1421
80 EtOH 30 10.73 - 80 EtOH 35 86.21
25 7474 : 30 47.59
20 5348 25 2977
15 3.645 95 CH:.CN 50 3.118
95 CH,CN 60 0.485 a5 2.163
50 0.270 40 1.469
25 0.053° 25 0.433"
90 CH,CN 50 1.280 90 CH;CN 45 10.89
40 0.420 40 7.783
25 0.069" kS 4913
MeOH 30 8.749 25 2135°
25 6.244 MeOH 35 88.32
20 4237 30 58.12
90 MeOH 25 1323 25 36.74
80 MeOH 25 18.74 20 2297
pNPCF 95 CH,CN 25 6.565 15 14.15
13 3743 9% MeOH 35 205.1
10 2.630 30 129.5
9 CHCN 25 44.44 25 81.12
15 23.60 p-NBZC* 40 EtOH 60 0.823
10 15.17 50 0.288
p-NBC EtOH 25 97.70 30 EOH 60 1.732
20 6753 50 0.614
15 49.13 10 EtOH 60 5.240
10 32.85 50 1.960
90 FiOH 25 3284 14 Me,CO 25¢ 0.537
15 182.1 p-MBZC® 40 EtOH 40 0.122
1¢ 125.1 30 0.0257
80 EtOH 25 449.1 30 EtOH 40 0.229
15 2298 30 0.0683
10 166.6 10 EtOH 40 3.250
5 113.1 30 1170
95 CH,CN 25 5.633 50 Me.CO 254 0.552°
20 4.918 30 Me,CO 25¢ 0.0761
15 3.948 14 Me,CO 25° 0.758
90 CH,CN 25 17.16
20 1421 *Results are determined conductimetrically in duplicate; er-
15 10.20 rors for this work are not shown but are typically <+3%,

PExtrapolated values, solvent (w/w%), ‘Ref. 36 “rate con-

Ahsh.2o), U8 Zobol B} acylfo) allyle e S e 10Kl

e 45 2/t FR9EE & U el 2ARAH e st o) Z7R3tel ule} w4 %7 FrlElE, 2
2 RE BAZL 7ML ateA] B3l 25, e v Eaub2-ot £ 5 e oS3} g,
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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. 10"ku(s") Pressure (bar)
(p-substituted)  (viv%) ('C) 1 200 400 500 600 800 1200
MeOH 25 6.52 9.09 121 16.6 245 -
p-NBCF
EtOH 25 1.86 5.71 8.26 - 142 -
p-NPCF 95 CH;CN 10 263 3.16 - 4.13 - 575 -
p-NBC 95 CH,CN 25 5.63 7.55 9.50 115 155 -
p-MBC 95 CH,CN 40 147 . 201 249 - 341
p-NBZC" 40 EXOH 50 0.00288 0.00328  0.00356 .- 0.00393  0.00427
10 Et©OH 50 00196 00222 0.0246 - 0.0268 00298
40 EtOH 40 0122 0139 0.156 0.192 0.219
p-MBZC"
10 EtOH 40 3.25 3.69 390 4.61 517

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

p-NPCF > p-NBC > p-MBC > p-NBCF > p-MBZC >
p-NBZC
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Table 3. Activation parameters for the solvolyses of acyl- and alkyl substraies in binary solvents

Substrate Solvent Temp. AH™ - AST -AV,”
{p-substituted) (viv%) (°C) (kcal/mol) (cal/mol -K) (ml/mol)
25 . 32. 403
p-NBCF MeOH 120 2.8
E1OH 25 13.6 300 577
p-NPCF 95 CH,CN 10 9.57 41.0 22.9
X 337 252
MCEa MeOH 25 126 3
80 MeOH 25 11.9 36.1 259
H 10 9.12 315 36.2
PCFb MeO :
80 MeOH t0 8.64 38.2 36.8
95 CH,CN 25 5.48 55.0 30.3
p-NBC i
95 Me-CO* 20 811 498 204
95 CH,CN 40 14.5 288 26.3
p-MBC B
95 Me.CO* 25 8.72 15.2 15.2
0 . 21. 132
p-NBZC 40 FiOH 5 218 1.2
10 EtOH 50 204 21.7 13.6
40 EtOH 40 22.6 9.04 175
p-MBZC :
10 E\OH 40 18.6 150 138

*Methyl chioroformate *Pheny! chloroformate ‘Ref. 37
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