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Table 1 Structural parameters and toxicity data of nitrobenzenes

. lg 1/LCsy
- Eyomo/eV = Epowo/eV IgP Svaw/A n/D
1 1.06 9.88 1.89 71.92 7.04 3.49 3.59 -0.10
2 1.63 10.45 1.69 83.07 12.03 5.09 4.96 0.13
3 1.31 10.34 1.49 85.26 6.82 4.15 4.38 -0.23
4 1.75 10.18 1.46 84.31 0.43 5.40 5.14 0.26
5 1.33 9.78 2.42 78.21 7.59 3.91 3.89 0.02
6 1.38 9.89 2.34 78.22 7.65 3.98 4.06 -0.08
7 24 1.35 10.33 2.04 90.58 7.23 4.00 4.28 -0.28
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1
Continuance
lg 1/ICs
- Erypno/eV = Enono/eV lgP Svae/A n/D
8 26 1.19 10.33 2.02 90.34 6.08 3.91 3.9 -0.08
9 1.11 10.04 2.26 82.05 8.26 3.87 3.64 0.23
10 1.15 10.02 2.49 82.14 6.63 3.53 3.64 -0.11
11 1.18 10.07 2.35 82.88 4.30 3.94 3.76 0.18
12 34- 1.62 10.17 3.12 91.43 4.39 4.37 4.39 -0.02
13 2 5- 1.60 10.13 3.09 90.93 7.12 4.28 4.35 -0.07
14 1.22 9.54 1.85 75.71 8.54 4.12 3.75 0.37
15 1.36 9.31 1.37 76.38 7.83 3.82 4.06 -0.24
16 1.33 9.36 1.39 76.56 9.04 3.87 4.02 -0.15
17 2 4- 1.32 9.78 1.84 89.59 8.36 3.97 4.05 -0.08
18 1.29 9.40 1.89 73.83 9.50 3.84 3.81 0.03
19 1.38 9.38 2.00 74.93 5.99 3.91 3.94 -0.03
20 1.33 9.55 2.04 76.61 7.05 3.98 3.91 0.07
21 1.07 9.97 1.56 83.10 5.04 3.95 3.75 0.20
MOPAC6.0-MNDO 21 ELUMO EHOMO Sde M
ClOgP / lgP . ELUM()
Enomo
3
SVdW M
lgP
1 SPSS 21 QSAR
2.
2
Table 2 Correlative matrix between toxicity and structural parameters
R lg 1/LCso Erumo Evomo Svaw y23 IgP
lg 1/LCsy 1.000 -0.818 —-0.436 0.339 -0.244 -0.126
Evimo -0.818 1.000 0.214 -0.339 0.164 -0.148
Enovo -0.436 0.214 1.000 -0.737 0.225 -0.261
Sviw 0.339 -0.339 -0.737 1.000 -0.273 0.380
© -0.244 0.164 0.225 -0.273 1.000 -0.118
IgP -0.126 -0.148 -0.261 0.380 -0.118 1.000
Evrumo Enomo  Svaw
lg 1/LCSO — 192 + 031 ELUM() + 150
n=21 R =067 Rij =065 s=02 F=23842 p=0.000
lg I/LCS() =- 1.79+0.29 ELUMO - 0.34+0.15 EHOMO - 1.66
n=21 R =074 Ri =071 s=024 F=2572 p =0.000
[ lg I/LCSO = - 1861023 ELUMO - 0441012 EHOMO - 0301009 lgP -2.13
n=21 R =08 Rj;=08 5s=019 F=230.8 p=0.00
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Quantitative structure-toxicity relationship
for acute toxicity of nitrobenzenes to Daphnia carinata

LU Guang-hua' JIN Qiong-bei’ WANG Chao'
1. College of Environmental Science and Engineering Hohai Univ. Nanjing 210098  China
2. Department of Environmental Science  Northeast Normal Univ.  Changchun 130024  China

Abstract The half lethal concentration of 48 h-LCs, of 21 nitrobenzenes to Daphnia carinata was determined by use of
the standard test method and the range of toxicity was from 3.49 for nitrobenzene to 5.40 for 1 4-dinitrobenzene. The
energy of the lowest unoccupied molecular orbit  Ejjyo  the energy of the highest occupied molecular orbit  Eygyo
the van der Waals area Syg, and the dipole moment g of compounds studied were calculated by the quantum
chemical method MOPAC6.0. The following equation was developed by the linear regression analysis of the toxicity and
structural parameters lg 1/LCsy = —1.86 E o —0.44 Eyono — 0.30lgP —2.13 R*=0.85  and this model was
found to fit well with the test data. It is shown that the toxicity of compounds studied to Daphnia carinata is related
mainly to molecular orbital energy. Nitrobenzenes may be regarded as pro-electrophiles yielding the corresponding
potentially highly toxic C-nitroso compounds by the intracellular reduction of-NO,. Whilst for part of compounds
containing-NH, and-OH their toxicity may be also related to hydrophobicity .

Key words nitrobenzenes toxicity quantitative structure activity relationship QSAR  orbital energy
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