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Abstract: The configuration and quantum chemistry parameters of 8 1- substitute —2—amido-benzimidazole such as EHOMO,
ELUMO, polarizability(P), hydration energy (HE), heat of formation(HF) , electrostatic potential(KP) and molar refractivity(MR)
were calculated using quantum chemistry program. Quantitative structure—activity relationships (QSARs) were developed for the
urgent toxicity (LDs) of male and female rat. The models made up of 4 variables had higher precision (male: r* =0.959; female: 12
= 0.932) than that made up of 3 variables (male: r’=0.867; female: r’=0.839), suggesting that logP, ELUMO, P and HE had a good
correlativity and the 4 variables affected the urgent toxicities together. These models settled the problem of the low relativity of
benzene substitute compounds, and few studies on P and HE in QSARs were done formerly. In the models, ELUMO illuminated
that these compounds may be the electron acceptor when they interacted with organism and HE and logP emerged at the same
time, which was opposite to the normal idea that the simultaneous appearance of HE and logP should result in the not credible
calculation of LDs, values. These compounds were presumed basically unreactive and the narcosis process was primary in their
toxicity mechanisms. The values of toxicity depended on the degree of transfer from water phase to bio—phase and the capability
of reaction with target of organism. These models had a good predictive capability, with small differences between predicted and
observed values.
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Table 1 logP and urgent toxicity of the compounds

e B logP , L) : InLDoHL) —
S T R S TooAE R 7E
1 H 1.047 6.52 6.47 -0.008 6.52 6.68 0.025
2 R 1.396 4.99 4.86 -0.026 5.45 4.90 -0.101
3 pa%-s 1.836 4.32 4.40 0.019 422 4.39 0.040
4 [ES 2.270 3.61 4.02 0.114 3.30 3.98 0.206
5 TH 2.704 4.48 455 0.016 453 4.52 -0.002
6 IR 2.727 4.53 4.10 -0.095 4.53 4.07 -0.102
7 NEE 2951 6.98 7.17 0.027 7.60 7.67 0.009
8 K R 2 2.969 6.52 6.35 -0.026 6.83 6.76 -0.010
=2 hEYEN EFUFESH
Table 2 Configuration and quantum chemistry parameters of the compound

Compounds Eiovo Ecovo HE L P HE L EP i\/I R L
(a.u.) (a.u.) /kJ « mol /kJ « mol’ (N1) /cm’ « mol

1 -0.268 15 0.148 64 -64.00 15.13 350.11 -0.62 39.7170

2 -0.266 73 0.148 42 -44.26 16.97 375.66 -0.21 45.0117

3 -0.264 2 0.148 89 -34.44 18.80 361.15 -0.31 45759 7

4 -0.266 47 0.147 80 -26.33 20.64 326.58 -0.32 54.283 9

5 -0.265 14 0.142 11 -41.88 20.44 456.33 -0.61 54.283 9

6 -0.263 19 0.150 07 -19.65 22.47 216.52 0.18 58.884 9

7 -0.263 71 0.119 52 -43.30 26.63 390.75 -0.21 70.756 5

8 -0.267 26 0.106 9 -47.15 26.53 308.57 022 70.733 1
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