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6-AZIDOBENZO[a]PYRENE.
A PHOTOACTIVE DERIVATIVE OF BENZO[a]PYRENE FOR PHOTOAFFINITY LABELING
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Summary: The synthesis, photochemical break-down and photobinding to DNA
in vitro of 6-azidobenzol[alpyrene are described.

Benzo[alpyrene is a potent mutagen and carcinogen, whose mode of action
15 being intensively 1nvestlgated.l It is known that BaP undergoes conversion
in vivo, via cytochrome P-450 mixed function oxygenases to metabolically
active forms, e.g., 78,8a-dihydroxy-9a,l00a~-epoxy-7,8,9,10-tetrahydrobenzola]-
pyrene.2 This material can undergo covalent binding to DNA, RNA and protein.
Benzol[a]pyrene can also undergo non-covalent interactions with DNA, praimarily
via intercalation.3

In a study of the intercalation sites of BaP in DNA and chromatin, and
the interaction of BaP with the mixed function oxygenase by photoaffinity
labeling,4 we have synthesized a photoactive benzolalpyrene derivative, 1.e.,

6-azidobenzolalpyrene (6-N3—BaP) (Scheme) .
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Benzolalpyrene (Ia) was converted to 6*N02—BaP (Ib),5 which was reduced
with hydrazine (Pd/C, EtOH).6 The 6—NH2—BaP (Ic) was treated with an excess
of n-Buli 1in dry THF under N, (until the red color persisted), and then with
an equimolar amount of p-toluenesulfonyl azide. 6—N3-BaP (Id) (30%)7 and
6—NH2—BaP (60%) were isolated by TLC (silica gel, eluted ounce :i.h benzene,
Rf, 0.6 and 0.2).

Formation of the azide via the diazonium salt was not possible due to
the ease by which the latter was converted to the 1,6-guincne.
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The photochemistry of 6—N3—BaP resembles that of l-—N3—pyrene,8 giving
the amine upon irradiation (15% in methanol saturated with oxygen from
ambient air, and 30% in degassed methanol); the half-life of the triplet ni-
trene was measured by flash photolysis as 0.85 msec.

On mixing with a solution of calf thymus DNA, the absorption spectrum
of 6—N3—BaP was shifted ca. 18 nm towards longer wavelengths, suggesting that
an intercalation had taken place. Preliminary experiments with 3H-labeled
6—N3—BaP9 indicate that on photolysis more than 40% of the photo-label be-
comes covalently bound to DNA. The products formed in this reaction are
currently under investigation. The high efficiency of binding to DNA indica-
tes that azide substituted polycyclic aromatic hydrocarbons may be generally
useful for studying intercalation sites in DNA, and for active site labeling
in P-450 oxygenases.
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