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ABSTRACT. The electronic states of chemical carcinogens such as polycyclic aromatic hydro-
carbons, heterocyclic compounds and dimethylaminoazobenzene (DAB) and its derivatives were
examined and discussed for their carcinogenicity by means of simple Hiickel method.

The compounds which are 0.5 or more in the value of the sum of frontier electron density for
nucleophilic reaction of the two atoms of K-region and that of the atom of L-region in the
proximity of K-region were found to be agreed well with experimental results for carcinogenic
activity. It is therefore suggested that both the K-region and the L-region play an importnt role
in the formation of the molecular complex which was shown to be obtained in the combination
of chemical carcinogen with cellular component in the first step of carcinogenesis.
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Table 1. Parameters adopted.

Coulomb Coulomb integral Resonance
Bond integral adj ucerﬁf carbon |  integral
CHz a+38 a B
F a+38 a+0.58 B
C1 a+2f a+0.58 B
0 a+f8 a - 0.78
NH. a+0.468 p 0.48
N B @ 8
N B o 8
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Fig. 1. Frontier electron density for nucleophilic reacation.
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Table 2. Comparison of the values of frontier electron densities at carcinogenophores with carcinogenic

activities.
Compounds foo F& Carcinogenic activity*
3, 4-Benzopyrene 0. 303 0. 680 ++++
1, 2, 5, 6-Dibenzanthracene 0.371 0.648 +++
1, 2, 3, 4-Dibenzoprene 0. 312 0. 698 +
2, 3, 7, 8-Dibenzophenanthrene 0.312 0.644 -
1, 2-Benzanthracene 0.343 0.739 +
3, 4, 8, 9-Dibenzopyrene 0.226 0. 550 +
1, 2-Benzopyene 0.422 0.422 -
1, 2, 5, 6-Dibenzophenthrene 0. 449 0. 449 G
Chrysene 0. 407 0. 407 +
Phreen 0. 350 0. 350 "
Picene 0.370 0. 370 -
Phenanthren 0. 442 0. 442 +
Anthauthrene 0.173 0. 456 -
2, 1/~Anhtra-1, 2-Anthracence 0.219 0.427 -
1, 2, 3, 4-Dibezanthracene 0 0. 357 -
Pentacene 0 0. 282 -
1, 2, 6, 7-Dibenzopyrene 0 0 -
Triphenylene 0 ¢ -
* Ref. (20)
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Table3. Comparisons of frontier electron densities at
carcinogenophores with carcinogenic activities.

Corupounds £ 1 F | Cacinogenic
DAB 0.115 0.5407 +++
2'~methyl-DAB 0.10931 0.5014 +
%'-Methyl-DAB 0.1117| 0.5412) ++++
4'-Methyl-DAB 0.1109, 0. 4912 *
2-Methyl-DAB 0.1214; 0. 4468 *
2-Fluoro-DAB 0.1116] 0.5761] ++ -+
2'-Hydroxy-DAB 0.1096 0. 4809 -~
4'-Hydroxy-DAB 0.1102) 0.4917 -
2-Hydroxy-DAB 0.1195] 0. 4502 -
4'-Amino-DAB 0.1099| 0. 5050 ~
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Fig. 2. Frontier electron density for nucleophlllc reaction.
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Fig. 3. Frontier electron density for nucleophilic reaction of heterocyclic compeunds.
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