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Identification of an Ultimate Mutagen of 10-Azabenzo[a]pyrene:
Microsomal Oxidation of 10-Azabenzo|a]pyrene to
10-Azabenzo[a]pyrene-4,5-oxide

10-Azabenzo[a]pyrene (10-ABP), one of most active mutagens, was incubated with
microsomal protein. 10-ABP-4,5-oxide was found by high performance liquid chroma-
tography in the presence of epoxide hydratasé inhibitor, 3,3,3-trichloropropyrene-1,2-oxide
(TCPO). In the absence of TCPO, formation of 10-ABP-4,5-oxide was almost mnegligible
and trans-4,5-dihydroxy-4,5-dihydro-10-ABP was found as a major metabolite,

Keywords arene oxide; 10-azabenzo{a]|pyrene; 10-azabenzola]pyrene-4,5-oxide;
mutagen; carcinogen; microsomal oxidation; metabolite; high performance liquid
chromatography

Potent carcinogenic polycyclic aromatic hydrocarbons (PAH) have been intensively
studied. A large effort has been made to the study of benzo[a]pyrene (BP)." However
a current trend of chemical carcinogenesis studies of PAH is turning to other PAHs such
as 7,12-dimethylbenz[a]anthracene,® 3-methylcholanthrene® and 5-methylchrysene.®) On the-
other hand, chemical and biological studies of aza-analogs of PAHs are quite poor, though they
are carcinogens and environmental substances.® It was recently demonstrated that the
pyrolysate of r-lysine contains an aza-PAH, 3,4-cyclopentenopyrido[3,2-aJcarbazole, as one
of principal mutagenic compounds.® We also reported the syntheses, chemical reactivities
and mutagenic activities of several aza-PAHs and their K-region oxides.”® Among them,
10-azabenzo[a]pyrene (10-ABP, 1) is one of the most active mutagens, whose activity is as
potent as BP. Carcinogenecity of 10-ABP has been reported.® The present paper describes
the microsomal oxidation of 10-ABP to its 4,5-oxide. ’

10-Azabenzo[a]pyrene-4,6-oxide (2) was already prepared and proved to be a very potent
direct mutagen to Salmonella typhimurium TA 98 and 100.8 cis-4,5-Dihydroxy-4,5-dihvdro-
10-ABP (3) was prepared by OsO, oxidation of 1. #rans-4,5-Dihydroxy-4,5-dihydro-10-ABP
(4) was prepared by a careful alkaline hydrolysis of the oxide (2). Trifluoroacetic acid treat-
ment of 2 gave 5-hydroxy-10-ABP (5), whose structure was deduced from the direction of the
acid-catalyzed ring opening of benzo[f]quinoline-5,6-oxide.” A mixture of monoacetates of
3 was treated with methanesulfonyl chloride to give a mixture of phenol acetates. Fractional
recrystallization of the mixture and hydrolysis gave the other phenol, 4-hydroxy-10-ABP (6).
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Fig. 1. High Performance Liquid Chromatogram
of 10-ABP Metabolites in the Presence of TCPO

Column; LiChrosorb RP-18, 4.6¢ x 150 mm. L L L L : L

Solvent; MeOH-water-NEtz (75: 25 0.01). . .
F(l)o‘vrvexll‘ate; i.o m‘{)’;g s (™ o Fig. 2. Ultraviolet Spectra of Peak b and

Peaks a—d, see text. Peak e is 10-ABP. Synthetic 4,5-Oxide

The microsomal oxidation products of 10-ABP were obtained by iz vitro incubation of
a suspension of 10-ABP with liver microsomes from polychlorobiphenyl-treated Wistar rats
at 37° for 10 min.'® The shorter incubation time simplified the composition of products.
For the purpose of epoxide identification, the incubation mixture included 2 mm 3,3,3-tri-
chloropropyrene-1,2-oxide (TCPO), an epoxide hydratase inhibitor. The substrate and
metabolites were extracted with dichloromethane and analyzed by high performance liquid
chromatography (HPLC). An example of chromatographic patterns in the presence of TCPO
is illustrated in Fig. 1. Retention times with use of different columns'® and ultraviolet

10) The incubation mixture contained, in a total volume 400 ml, 1.2 mmol of MgCl,, 0.04 mmol of 10-ABP
dissolved in 20 ml ethanol, 0.02 mol of Tris-HCl (pH 7.5), 100 mg of microsomal protein and 0.144
mmol of NADPH.

11) LiChrosorb RP-18, solvent; MeOH~water—NEt; (75: 25: 0.01). LiChrosorb Rp—NH,, solvent; hexane—
chloroform (9: 1).
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spectrum of the peak b (Fig. 2) were compared with those of the synthetic 4,5-oxide (2). Weak
acid-treatment in dichloromethane of the isolated peak b and the authentic 4,5-oxide gave
a similar mixture of 5 (about 85%), 3 (about 109,) and a trace of 4. HPLC analysis of the
‘metabolite mixture did not indicate the presence of 5 and 6, though peak a was probably
a phenolic compound.’® Peaks ¢ and d were found regardless of the presence of TCPO.
These peaks appear rather nonpolar since their HPLC retention times were found between
1 and 2, while they are resistant to the treatment by 1%, trifluoroacetic acid which is acidic
enough to isomerize an epoxide. These results suggest that peaks ¢ and d are not epoxide.

In the absence of TCPO the formation of the 4,5-oxide was almost negligible, but instead,
trans-dihydrodiol (4) was found as a major metabolite, whose identification was performed
by HPLC retention time and ultraviolet spectrum.

The present result provides a significant background for a further study on the 4,5-oxide
as one of active mutagenic metabolites of 10-ABP. Since a current concept, the so-called bay
region theory,!® cannot be applied to the present compound, understanding of molecular
mechanism about the interaction of the activated form(s) with DNA is expected.
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