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Abstract The aminolysis reaction of Y-substituted phenyl X-substituted benzoates (X-CsH,COOCH,-Y) is a
nucleophilic addition-elimination process. In order to quantitatively evaluate the influence of structural factors of
substituents X and Y on the apparent second-order rate constants (ky) of aminolysis of the title compounds reported by
Um etc, Hammett constant 6y of substituent X, pK, of Y-CcH4,OH and polarizability effect index (PEI) of substituents
X and Y were used to characterize the above mentioned structural information and build multiple linear regression
model against logky. Good correlation results had been obtained. Further investigation indicated that the pK, of
Y-CcH4OH has the most important effect on logky (its contribution percentage is 90.46%), while Hammett constant cx
of substituent X has the least influence on logky.
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Scheme 1 Mechanism of aminolysis of Y-substituted phenyl X-substituted benzoates with piperidine
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Tab.1 The apparent second-order constants (ky, L/mol-s) for the reactions of Y-substituted phenyl X-substituted benzoates with piperidine, and
the electronic effect parameters of substituents X and Y



http://www.hxtb.org b2 2009 4F T2 3% w004
logkn
T RE X Y hn? ox Y-CH4OH [f) pK, X. Y (¥ PEI

b i THHAE

1 NO, 3-COMe 0.0208 0.78 9.19 0.0900 -1.6819 -1.6546
2 NO, 3-Cl 0.0519 0.78 9.02 0.0598 -1.2848 -1.1151
3 NO, 4-COMe 0.6730 0.78 8.05 0.0714 -0.1720 -0.0979
4 NO, 4-NO, 21.0000 0.78 7.14 0.0499 13222 12193
5 NO, 34-(NOy),  1140.0000 0.78 5.42 0.0796 3.0569 2.9205
6 3-Cl 0.0159 0 9.02 0.0393 -1.7986 -1.6089
7 4-COMe 0.2360 0 8.05 0.0509 -0.6271 -0.5918
8 4-CHO 0.8520 0 7.66 0.0345 -0.0696 0.0533
9 4-NO, 5.9400 0 7.14 0.0294 0.7738 0.7254
10 MeO 3-COMe 0.0023 -0.27 9.19 0.1001 2.6383 -2.7420
1 MeO 3-Cl 0.0062 -0.27 9.02 0.0699 -2.2076 -2.2024
12 MeO 4-CHO 0.3280 -0.27 7.66 0.0651 -0.4841 -0.5402
13 MeO 4-NO, 1.9500 -0.27 7.14 0.0600 0.2900 0.1320
14 MeO 3,4-(NO,), 32.3000 -0.27 5.42 0.0897 1.5092 1.8332
15 cl 4-NO, 8.1400 0.23 7.14 0.0503 0.9106 0.7045
16 cl 34-(NOy),  251.0000 0.23 5.42 0.0800 2.3997 2.4058
17 Me 3-Cl 0.0105 -0.17 9.02 0.0725 -1.9788 -2.1388
18 Me 3,4-(NO,), 75.8000 -0.17 5.42 0.0923 1.8797 1.8968
19% NO, 4-CHO 2.6100 0.78 7.66 0.0550 0.4166 0.5475
20% H 3-COMe 0.0065 0 9.19 0.0695 21871 -2.1480
21% H 34-(NOy),  191.0000 0 5.42 0.0591 2.2810 2.4269
20% MeO 4-COMe 0.0982 -0.27 8.05 0.0815 -1.0079 -1.1849
23% cl 3-Cl 0.0203 0.23 9.02 0.0602 -1.6925 -1.6294
24 Me 4-NO, 3.6800 -0.17 7.14 0.0626 0.5658 0.1959
25 cl 3-COMe - 0.23 9.19 0.0904 - -2.1689
26 cl 4-COMe - 0.23 8.05 0.0718 - -0.6123
27 cl 4-CHO - 0.23 7.66 0.0554 - 0.0328
28 Me 3-COMe - -0.17 9.19 0.1027 - -2.6779
29 Me 4-COMe - -0.17 8.05 0.0841 - -1.1212
30 Me 4-CHO - -0.17 7.66 0.0677 - -0.4762
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Fig. 1 Plot of the calculated logky vs the experimental one
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Tab.2 The correlations between each pair of parameters

ox pK. PEI
ox 1.0000

pK, 0.0142 1.0000

PEI 20.0271 0.1639 1.0000
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Tab. 3 The contribution fraction of each parameter in equation (6) to logky

ZHU(P) ox pK. PEI
TR wild) 1.39% 90.46% 7.46%
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