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ABSTRACT. The interactions of chemical carcinogens, such as polycyclic aromatic hydrocarboens,
dimethylaminoazobenzene (DAB) and its derivatives and heterocyclic compounds with tissue com-
ponents, especiallv with deoxyribonucleic acid (DNA), were examined by means of simple Hiickel
method.

Assuming that the formaitons of a loose molecular comlex between the carcinogens and the
tissue components are the first step of chemical carcinogenesis, the most proble orientation between
the chemical carcinogens and adenine-thymine (A=T) pair or guanine-cytosine (G=C) pair is
determined.

It has been found that, in the case of the formation of molecular complex between chemical
carcinogens and A=T pair, the two atoms of K-region of the carcinogens and the atom of L-
region in the proximity of their K-region are combined correspondingly with C-1' carbon atom in
the sugar that is attached to thymine, N-1 nitrogen atom and C-5 carbon atom in the thymine
part of A=T pair, while, in the case of that between the carcinogens and G=C pair, the ahove
three atoms of the carcinogens are combined correspondingly with C-8 carbon atom, N-9 nitrogen
atom and N-3 nitrogen atom in the guanine part of G=C pair.
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Table 1. Parameters adopted in HMO caleulation.

Bond Coulomb intergral | Resonance intergrat
=N— a+0.45 g
—f\ll— a+p 0.93
=0 a+1.28 28
—0— a+28 0.98
—NH, a+8 0.98
—CHjs a-+ 2;9 ,8

H-Donor* a—0.28 0.28
H-Acceptor* a+0.28 0.28

*The coulomb integral of the H-donor heteroatoms
have been uniformly decreased by 0. 28 and the coulomb
integrals of the H-acceptor heteratoms have been uni-
formly increased by 0.28. The exchange integral allot-
ted to the ‘hydrogen bond’ is 0.2.
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Fig. 1. HOMO-LUMO interaction of a donor DNA
base with an acceptor chemical carcinogen.
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Fig. 3. Frontier electron densities for for electrophilic reaction s indicates the sugar.
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Table 2. Approximate values of charge transfer from DNA bases to chemical carcinogens.
DNA bases
Carcinogens

Adenine | Guanine | Thymine | Cytosine | A/A=T | T/A=T | G/=C |C/6=C
3, 4-Benzopyrene 0.171 0.234 0. 339 0. 339 0. 002 0.335 0.235 0.011
1, 2, 5, 6~Dibenzathracene 0.147 0. 199 0. 300 0.305 0.001 0. 296 0.197 0. 010
1, 2, 3, 4-Dibenzopyrene 0.175 0.240 0. 349 0.349 0. 002 0.346 0. 240 0.011
1, 2-Benzanthracene 0.184 0.250 0. 368 0. 369 0. 002 0. 363 0. 250 0.013
3, 4, 8, 9-Dibenzopyrene 0. 149 0.191 0.297 0. 292 0. 001 0. 293 0.193 Q. 009
DAB 0. 141 0. 206 0.274 0.272 0.001 0. 270 0. 207 0. 010
2'-Methyl-DAB 0.129 0.185 0. 252 0. 249 0.001 0. 248 0.18 0. 009
3'-Methyl-DAB 0.128 0.185 0. 249 0.248 0. 001 0. 248 0.185 0. 009
2-Fluoro-DAB 0. 150 0.214 0. 295 0.203 0. 001 0. 201 0.215 0. 010
2'-Fluoro-DAB 0. 146 0.212 0.282 0. 280 0. 001 0.279 0.213 ¢.010
4'-Aza-1, 2-benzanthracere 0.197 0.243 0. 409 0- 412 0. 001 0. 404 0.243 0.014
1, 2, 5, 6-Dibenzocarbazole 0-084 0. 098 0.193 0. 208 0. 001 0191 0.076 6. 008
3, 4, 5, 6-Dibenzocarbazole 0.093 0.118 0.203 0.215 0. 000 0.201 0.114 (. 008
3, 4, 5, 6-Dibenzoacridine 0.170 0.252 0.338 0. 343 0.002 0. 333 0.251 0.012
1, 2, 5, 6-Dibenzoacridine 0. 122 0.182 0.246 0.253 0. 001 0.243 0.179 0. 009
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