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Table 1 The observed acidity & basicity and their solvatochromic parameters of 59 compounds
F 5 t & 9 By A WAL B a B n*
1 _*x 0.10 0. 06 0 0. 07 0.71
2 R 0. 08 0. 08 o 0. 06 0.79
3 WEE 0.14 0. 05 0 0. 03 0.70
4 BoEE 0.13 0.05 0 0.04 0. 80
5 ] X 0.13 0. 05 0 0. 03 0.75
6 U RS 0. 07 0. 06 0 0.08 0. 67
7 ME P 0.08 0.09 0 0.08 0. 67
3 HRAXE 0.10 0. 06 0 0. 02 0.77
9 * 0.04 0.12 0 0.10 0.59
‘10 ¥ 0. 04 n.12 0 0.11 0.55
1 Ao E 0. 05 0.12 0 0.12 0. 51
12 ] B % 0. 06 0.1 0 0.12 0. 47
13 I E 0. 06 0.190 0 0-12 0.53
14 % < 0.04 n.12 0 0. 11 0.55
15 E 3T .32 0.70 0 0. 44 0.92
16 POk & 3:10 3 0.30 0.63 0 0. 42 0.92
17 2, 4-“HERE 0.35 0.67 0 0. 38 0.92
18 W AR 0.44 0.79 0 0. 32 1. 01
19 EYA. - 0. 46 0.78 0. 04 0. 49 0. 90
20 WREZLM 0.42 0. 80 0. 06 0. 51 0. 86
21 HERLEH 0. 49 0.75 0. 06 0. 46 0. 90
22 HEAREXEILR 1.28 1.50 - — —
23 WX 0. 31 0.55 0 0. 39 1. 01
24 ot :E S 3 0. 34 0.86 0 0.55 0. 99
25 o] TR AR 0.43 0.90 0 0.55 1.02
26 MomHEX 0. 48 0. 94 0 0.55 1. 04
27 MBS EE 0. 28 0.50 0 0.26 1. 06
28 o] LA % 0. 30 0.52 0 026 1. 04
29 o £3:E-$ S 0. 34 0.55 0 0.26 1. 02
30 2, &-“WIEEE 0. 45 0.86 0 0.51 1.05
31 2, -ZHWERE 0. 40 0. 90 0 0.56 1.02
32 MW ERE 0.25 0. 51 0 0. 31 0. 97
33 3R LE S 0.28 0. 55 (] 0.31 0.97
34 (] Y AL 13 0.31 0. 48 0 0. 31 0.97
35 3. ] 1. 96 0.98 0. 61 0.33 0.72
36 Eigd. 1. 70 0. 96 0. 56 0.34 0. 69
37 2, 4" ¥% 2.27 0. 93 0.78 0.18 0.77
38 2, &--HER 2.87 1.75 0.92 0. 40 1.19
39 GIE . 4.61 2.15 — — —
40 FE K 4.49 2.39 — — —
41 % _B 3.64 2.04 — — —
42 XA R 2.69 1.38 0. 92 0. 40 1.17
43 bog-P-9. 3.16 1.98 1. 00 0.37 0.72
44 HLEED 2.97 1.70 1. 00 0.37 0.72
45 AR 3.12 1.90 1.00 0.37 0.72




120 ® -3 ik ¥ 14 %

#HE1
3857 t & % By A WY B a B8 T
46 FESD 2. 04 0.92 0. 69 0. 23 0.72
47 8 2. 10 D. 96 3.69 0.28 0.72
48 e 0. 96 0. 94 0.26 0.50 0.73
19 *f B K M 0. 90 0. 89 0. 26 0.51 0. 69
50 AEER 1.06 0.78 0.31 0. 40 0.73
51 BE MK 1.70 1.53 — — —
52 Sl A ERE 1.80 1.26 0.48 0. 47 1.45
53 5] i B K RE 1. 43 1. 10 0.34 0. 50 1.13
54 2. AR 1.59 1-32 — — —
55 R A 1.03 0. 86 0. 31 0.40 0.79
56 2. 5 LEHERK 1.12 0.73 - — —
57 2. 6- " RAER 1.07 0.68 — — —
58 WA B ERK 1. 54 1.15 — — —
59 3. - TEER 1. 09 0. 86 — — —
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Table 2 The logarithm of octanol-water partition coefficients and water solubility,

and melt point for 58 compounds

oK lgs.
No _— — - - — — mp
Obs. eq (7} TRE Obs, eq (8) eq (10)

1 2. 84 a7 2 —2.36 —0. 37 —45.0 )
2 2.99 2.95 3000 —2.54 —2.37 ~2.38 ~ 305
3 3.38 3.38 3041 —3.33 —3.2% —3.23 53,6
| 3.39 3.27 3.4 —-3.03 —2.89 —2.92 -17.3
5 3.38 3. 31 3. 40 ~3.03 —2.94 ~2.92 —21.8
6 3.33 3.26 3.35 -- —2.86 ~2.95 7.5
7 3.38 3.25 3. 27 — —2. 86 —2.388 — 340
8 3.53 3.59 3. 56 —3.63 —3.67 —3.62 K7.4
9 2.14 3.59 2.18 1. 64 —1.73 —1.70 5.3
10 2. 69 277 271 —2.25 —2.31 - 2.3 —45.0
11 3. 14 3.18 3.11 —2.72 —~. 74 —2.77 —27.1
12 3.0 3.21 3.13 —2.72 —2.77 -7y —33.6
13 214 3.15 3018 —2.73 -7 —2.81 13. 2
14 3.17 331 319 —2.80 —2.90 -8 —93.0
15 148 1.33 1.79 —1.21 ~1.19 1. 11 —26.0
16 1.32 1.88 1.94 —2.10 ~2.02 ~2.03 47.5
17 2. 56 2.47 2.32 — — — —
18 1.65 1.58 1.75 —1.81 —1.98 —2.07 106.5
19 1.58 1.60 1. 50 —1.34 —1.45 —1.13 19.7
20 2.19 2.07 2.00 —1.97 —-1.97 —2.00 28.1
21 2.35 2.19 2.18 —2.06 —2.03 —2.03 20.0
22 0. 41 - 0. 48 — —1.12 106.0
23 1-85 1.92 1.98 —1.81 —1.7a —1.69 5.7
24 1.46 1.75 1. 66 —3.33 —3.38 —~3.37 173.5
25 1.58 1.61 1.62 —2.43 —2.50 —2.47 89. 5
26 1. 49 1. 34 1.55 —2.74 —2.66 —2.59 11%.0
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gx2
lgKow 1gS«
No mp
Obs. eq (7) eq (9) Obs. eq (8) eq (10)
27 2.94 2.99 2. 89 — —4.47 — 4. 38 171. 5
28 2. 46 2.48 2. 39 —2.45 —2.56 —2.40 44. 4
29 2.41 2,18 2-34 —2.85 —2-98 —2.77 83.5
30 2.18 2.29 2. 41 —2.66 —2.68 —2.72 53. 4
31 2.15 2. 20 2.09 —2.70 —2.74 —2.68 66. 0
32 2. 45 2.43 2.42 —2.39 —2.58 —2.55 51.3
33 2. 30 2. 43 2.33 —2.32 —2.30 —2.17 —10.6
34 2.45 2.43 2.56 —2.44 —2.30 —2.32 15.5
33 1. 48 1.52 1.48 —0.05 —0.21 —0.17 4).0
36 1.97 2. 02 1.92 —0. 64 —0. 74 —0.76 30.0
37 3.06 3. 00 2. 95 —1.56 —1.44 —1. 48 45.0
38 1.54 — 1.53 - - —1.01 111. 6
39 0.78 - 0.74 — — 1. 28 110.0
40 0.59 - 0. 48 — — 0.72 170. 5
41 0. 85 — Q-78 - — 0.79 105.0
42 1.91 1.98 1. 84 - —1.26 —1.13 114.0
43 0.04 — 0. 05 — — 0. 61 122.5
44 0. 62 — 0.71 —0.81 — —0. 52 170.0
45 0.17 — 0.19 — — —0.19 184.0
46 2. 44 2.37 2.37 —0. 68 —0.92 —0-99 43.0
47 2.20 2.11 2. 25 —0.69 —0.53 —0. 66 7.0
48 0.90 1. 01 0.93 —0. 41 -—0. 32 —0. 32 —6-2
49 1. 140 1. 48 1. 52 —1.16 —1.06 —1.23 45. 0
50 1-83 1. 63 1. 96 —1.52 —1.37 —1.72 71. 0
51 0.15 - 0. 19 — — —0. 30 102. 0
52 1. 39 1. 48 1. 45 —2.24 —1.91 —1.80 147.5
53 1. 37 1. 46 1. 59 —2. 14 -1.75 —1.76 111. 8
54 1.88 — 1.76 - — —2.80 176. 0
55 2. 06 2. 05 1.91 —1.74 —1.74 —1.74 66. 4
36 2. 55 — 2.62 — — — —
57 2.64 — 2.72 — — i — —
it} 2.04 — 1. 9§ — — — —
534 2.69 — 2. 80 —3.25 — —2.52 71. 0
# £ X W
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A NEW QUANTIATIVE PARAMETER OF THE
LEWIS ACIDITY AND BASICITY OF BENZENE
AND ITS DERIVATIVES

Feng Liu Han Shuokui Wang Liansheng

(Department of Environmental and Engineering, Nanjing University, Nanjing, 210093)

Zhao Yuanhui

(Department of Environmental Sciences, North-east Normal University, Changchun, 130024)

ABSTRACT

A new approach to the quantification of the Lewis acidity and basicity of benzene
and its derivatives was presented in this paper. The logarithm difference values of parti-
tion coefficients of the corr‘lpounds in butyl ester/water and in cyclohexane/water system
were used for the measurement of the Lewis acidity,while the logarithm difference va-
lues of partition coefficients in trichloromethane/water and tetrachloromethane/water
system were used for the measurement of the lewis basicity. The physical meaning of the
parameters A and B was then interpreted,which expressed the interaction magnitude of
molecular force between Lewis acid and Lewis base. By means of quantitative analysis
with the solvatochromic parameters x* .a,f,it is found that there is a good correlation
between them ,which showed clearly the relative contribution of various molecular forces
to Lewis acidity and basicity ,that hydrogen bonding play a major contribution for Lewis
acidity and basicity,while the inductive force is minor,and the contribution of dispersion
is so small that can be neglected. Comparing with solvatochromic parameters,it is found
that these parameters can be used in LSER research successfully.

Keywords : [.ewis acidity,Lewis basicity, partition coefficient,solvatochromic para-

meter.
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