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QSAR Studies on Thiobenzene-containing Derivatives’s
Biological Toxicity to Photobateria
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Abstract; In this work,molecular mechanics and semi-empirical quantum chemistry
RM1 methods were used to refine and optimize the geometry of 29 thiobenzene-containg
derivartives and then the physicochemical properties parameters,molecular parameters
extracted from the geometric model along with indicator parameters were applied to
establish the QSAR model for biological toxicity of thiobenzene-containg derivartives to
photobacteria. Based on the multiple linear regression analysis,using software SPSS

13. 0,equation was established between biological toxicity of thiobenzene-containing de-
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rivatives to photobacteria and the quantum chemical descriptors. The results indicate
that biological toxicity of thiobenzene-containing derivatives to photobacteria was

affected obviously by frontier orbital energy gap AE(E,;no — Enowo ) > Octanol/water

Partition Coefficients(lg K, ) ,Hammett charge effect constant( 20') ,Electrostatic of
C(6)E(6) as well as total electrostatic of benzene ring( ZE) Then,we establish a
QSAR model(lg(1/EC50) = 10.238 — 0.009AE + 3.034E(6) + 2.108 ZE -

0.2921g K, +0.522 ZO’,R = 0.930) with satisfactory results.

key words: thiobenzene-containing derivatives ; biological toxicity ; RM1 method for quan-

tum chemistry ; QSAR
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Fig.1 Chemical structure of thiobenzene-containing derivatives
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Fig.2 Optimized molecular structure for comopound 1
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Fig.3 Plot of predicted validation vs reference

(logl/EC50) for thiobenzene-containing derivatives
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Table.1 The value of toxicity and some quantum-chemical parmaters for thiobenzene-containing derivatives

e ZER AE Eywo  E(6) 2 E 1K, Yo lg(1/EC50)
1 4-NO,_¢-S-CH, - COOCH, 789.13  -903.44 -0.16 -0.39 2.29 0.81 1.45
2 4-NO,_ ¢ -S-CH, -COOCH(CH,), 790.40  -908.63 -0.12 -0.36 3.61 0.81 1.02
3 4-NO, 2-Cl-¢-S-CH, - COOCH, 769.54  -909.77 -0.19 -0.22 3.00 1.04 1.76
4 4-NO, 2-Cl-¢-S-CH, -COOCH(CH,), 799.00 -926.86 -0.07 -0.13 4.32 1.04 1.13
5 2-NO,_¢-S-CH, - COOCH, 769.62  -885.82 -0.24 -0.38 2.29 0.81 1.33
6 2-NO, ¢-S-CH, -COOCH(CH,), 848.31  -920.09 -0.06 -0.35 3.61 0.81 1.03
7 4-Cl-2-NO, ¢ -S-CH, - COOCH, 837.20  -941.95 -0.08 -0.16 3.00 1.04 1.51
8§ 4-Cl-2-NO, ¢-S-CH, -COOCH(CH,), 837.06  -937.86 -0.09 -0.16 4.32 1.04 1.41
9  2,4-diNO, ¢ -S-CH, - COOCH, 804.21  -971.16 -0.09 -0.24 2.03 1.59 2.21
10 2,4 -diNO, ¢ -S-CH, - COOCH(CH;), 802.59  -966.63 -0.09 -0.24 3.35 1.59 1.72
11 4-NO,_¢ -S0-CH, - COOCH, 814.24  -948.31 -0.16 -0.53 0.98 1.28 1.37
12 4-NO,_¢-S0-CH, - COOCH(CH;), 809.26  -944.97 -0.14 -0.52 2.30 1.28 0.93
13 4-NO,_2-Cl-¢-SO-CH, - COOCH, 807.49  -954.3 -0.05 -0.32 1.69 1.51 2.2
14 4-NO, 2-Cl-¢-S0-CH, - COOCH(CH,), 802.35 -948.67 -0.06 -0.31 3.01 1.51 1.93
15 2-NO, _¢-S0 -CH, - COOCH, 848.30  -937.8 -0.07 -0.51 0.98 1.28 1.18
16 2-NO, ¢ -S0-CH, - COOCH(CH,), 847.26  -930.89 -0.03 -0.5 2.30 1.28 1.32
17 4-Cl-2-NO, _¢-S0 -CH, - COOCH, 833.82  -953.58 -0.13 -0.35 1.69 1.51 1.43
18 4-Cl-2-NO,_ ¢ -S0-CH, - COOCH(CH;), 831.89  -948.31 -0.08 -0.36 3.01 1.51 1.12
19 2,4 -diNO, _¢ - SO - CH, - COOCH, 801.55 -985.26 -0.1 -0.44 0.58 2.06 2.65
20 2,4 -diNO, ¢ -SO - CH, - COOCH(CH,), 799.37  -979.69 -0.09 -0.45 2.04 2.06 2.19
21 4-NO,_¢-S0, - CH, - COOCH, 862.83 —1048.51 0.3 -0.84 0.92 1.48 1.71
22 4-NO,_¢-50, -CH, - COOCH(CH,), 862.94 —1039.09 0.32 -0.78 2.27 1.48 1.72
23 4-NO, 2-Cl-¢-S0, - CH, - COOCH, 831.93 -1037.02 0.22 -0.63 0.66 1.71 2.56
24 4-NO, 2-Cl-¢-S0, - CH, - COOCH(CH,), 832.38 -1032.48 0.23 -0.63 3.00 1.71 1.87
25 2-NO, ¢ -S0, - CH, - COOCH, 900.76  -1052.99 0.32 -0.78 0.95 1.48 1.51
26 2-NO,_ ¢ -S0, -CH, - COOCH(CH,), 900.63  -1041.3 0.38 -0.77 2.27 1.48 1.66
27 4-Cl-2-NO, ¢ -S0, - CH, - COOCH, 887.50 -1088.07 0.16 -0.72 0.66 1.71 1.67
28 4-Cl-2-NO,_¢ -850, -CH, - COOCH(CH;), 896.07 -1065.28 0.35 -0.63 3.00 1.71 1.55
29 2,4 -diNO, ¢ -S0, - CH, - COOCH(CH, ), 867.84 —1093.83 0.34 -0.69 2.01 2.26 2.22
2.3 EMSENEERE EE AT EERIER, BT A W00 SO i He

RIRHUERE SR 2 AE(E o — Eyowo ) TERTE  ATRHLIE RS 2% AE B9RER A ¢, HOMO 5 LU-
BT S 12 (1/7EC50) Wi Atk MO BEZRZE AE(E, 4y — Eyono ) BEBIEL G YL
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