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ABSTRACT

Quantitative strucrure-activity relationships between the toxicity (LDs) and molecular
properties of amine and nitro compounds were tested. The all 19 compounds showed low
correlations below 0.500 to their LDs, values, When amine or nitro compounds were taken
separately, the correlation between the calculated chemphysico parameters and LDs, were
also poor (r2=0.4911, 3967 repectively).

The overall relationships among the QSAR parameters were investigated. Molecular
weight shows a high correlation with total surface area (r?=0,9287); 0.9090 for zero-order
connectivity and second-order connectivity; 0.8784 for bioconcentration factor and second-
order connectivity.

When amine compounds were taken to perform the statistical treatment, the relation-
ships between parameters were as follows: 0.8436 for volume-negentropy; 0.8925 for
volume-bioconcentration factor; 0.9929 for zero-order connectivity-Kow; zero-order
connectivity -bioconcentration factor; 0,9141 for zero-order connectivity-solubility; 0.9718
for solubility-bioconcentration factor; 0.9894 for solubility-bioconcentration factor and
0.9319 for Kow-bioconcentration factor. On the other hand, nitro compounds showed dif-
ferent relationships as follows: 0.8952 for volume-1/0O character; 0.9520 for volume-total
surface area; 0.9351 for volume-molecular weight; 0.9351 for volume-MW; 0.9961 for
Kow-Koc; 0.8455 for Kow-bioconcentration factor; 0.8879 for Koc-bioconcentration
factor; 0.9987 for MW -total surface area respectively.
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Table 1. Atomic constants for characteristic volumes V,{M? mol™)
Outside
shell with Period I I 1 v Group VI VIl Zero
A% Group
electrons
K I H He
8,71x10°% 6,755 % 107
L Li Be B C N Q F Ne
K II 2.224x10° 2.028x10° 1.832x10° 1,635x10° 1.439%x10° 1.243x10° 1.047x10° 8.51x10°
4,80x 108  2.84x10°
M Na Mg Al Si P S Cl A
L III 3.270x10° 3.074x10° 2.878x10° 2,683x10° 2.487x10° 2,291x10° 2.095x10° 1,899% 10
6.55x10* 4,59x10% 2.63x10™
N K Ca Ge As Se Br Kr
M IV 1,704x10° 1,543x10° 3.102x 105 2,942x10° 2,781x10° 2,621x10° 2,460%105
0 Rb Sr Sn Sh Te I Xe
N A\ 2.300x10° 2,139%x10°% 3.935%10° 3.774x10° 3.614%x10° 3,453x10° 3.293x10°
P Cs B Pb Bi
0 VI 3.132x10% 3.007%x10° 4.344x10° 4.219%x10°

A bond between two atoms —6.56 X 107¢
source : Mcgowan, Molecular Volume in chemistry and Biology, 1986
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1. Molecular Structure Parameters
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Table 2. WAz} Gl E2]3A sl g A}
Com-~ ..
Negen- toxicity
3 2
pound Vﬂfg{g)/ V0 o  uxr a gi{\e(cl’gg)/ tropy logS logKew l0gKe log BCF MW  (LDs -
ber () Rat : oral)*
1 72 0.125 3.464 2 1,155 6.0l (.%59737) 272 2.14 1.93 2.55 78.11 9309
2 84 0.156 4582 2.508 2,100 7.82 37 2607 2.84 2,52 2.65 112.56 1110%

© ()= 2 igheld,

* mg/kg, 1. benzene 2. monochlorobenzene
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Table 3. NITRO 3}§E-2] &334 wf/fpEol W3 A4zt

Com-

- Negen- toxicity
pound V(cm3 [SA(cm?/ log log log log :
Num /mole) YO o2 a9 tf})\f’)y S K. K, BCF MW R(sto .
ber at :ora
3 102 0447 3.79 2.23 1.31  8.56 (101-831832) 3,301 1.85 1.64 2.286 123.11  780%
4 114 0.413 4.91 2.620 1.844 10.37 (1%766?3 1.52 2.24 2.03 2.64 157.56  268%
5 114 0.413 4.91 2.67 1.929 10.37 ((1)-2822) 1.24 2,40 2.19 2.78 157.56 42027
6 114 0.413 4.91 2.67 1.925 10.37 (1%75%) 1.22 2.41 2.20 2.79 157.56  420%
7 133 0.596 4.126 2.236 1.447 11.11 ((1)66;1) 2.00 1,58 1.37 2.04 168.11 -
8 133 0.596 4.126 2.2296 1.475 11.11 (‘;'2733) 2,90 1.46 1.25 1.95 168.11 562
9 133 0.596 4.126 2.23 1.471 11.11 ((1)6657;471) 3.51 1,49 1.28 1,96 168.11 59.59
10 145 0.55 5.244 2,188 1.930 12,92 (1160856? 1.903 1.90 1.690 2.334 202.56 1070%

* ()] e igkoln}.

*mg/kg

3. nitrobenzene 4. o-chloronitrobenzene 5. m-chloronitrobenzene

6. p-chloronitrobenzene 7. o-dinitrobenzene 8. m—-dinitrobenzene

9, p-dinitrobenzene

Table d. oluls}gtEe] 22 shatd ohhd4So Bjat A4z

Com-

Negen- Toxicity
pound V{(cm? TSA(cm?/ log log log log .
Num- /mole) /0 ad 1z T moles 10°) tropy S Kw Ko BCF MW (L.D50 §
ber (N) rat : oral)
11 95 0.71 3.964 2.199 1.411 7.75 (101-831832) 4.564 0,90 2.11 0.78 93.13  440%
12 125 0.816 4.29 2.32 1.537 10.3 (2-3832) 2,25 1.44 1.23 1.918 138.12 1650
13 125 0.816 4.29 2.314 1.572 10.3 (2593) 3.06 1.37 1.16 1.855 138.12  535%
14 125 0.816 4.29 2.314 1.569 10.3 ((l)ésgg) 2,90 1.39 1.18 1.87 138.12  750%
15 107 0.59 508 2.714 1.962 9.56 (100'7&) 2.11 1.91 1.70 2.34¢ 127.57  256%
16 107 0.59 5.08 2.708 2.027 9.56 ((1’-2822) 2.14 1,89 1.68 2.32 127.57 2569
17 107 0.59 5.08 2.708 2.023 9.56 (8-‘75? 2.25 1.83 1.62 2.27 127.57  350%
18 102 0.525 6.19984.423 2.492 11.37 (t.)lgi) 0.570 2.78 2.57 3.12 162.03 -
19 102 0,525 6.19983.222 2.576 11.37 (};5183) 0.730 2.69 2.48 3.04 162.03  545%
()Y ke izteld
10. 1-chloro-2, 4-dinitrobenzene 11. aniline 12. o-nitroaniline 13, m-nitroaniline
14, p-nitroaniline 15, o-chloroaniline 16. m-chloroaniline 17. p-chloroaniline

18. 2, 3-dichloroaniline 19. 3. 4-dichloroaniline
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