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Many polycyclic hydrocarbon carcinogens are strong photosensitizers. Studies of the effect
of in vivo irradiation of these compounds on their carcinogenic activity have given conflicting
results.1 In attempting to understand the components of. this interaction we have studied the
in vitro photolysis of 7,12-dimethylbenz(a)anthracene (1l). The direct irradiation (filtered
Xxenon arc, 295-400 nm) of 1 in benzene (0.33% solution) in a pyrex container for 1 hr afforded a
novel bicyclic acetal (6, m.p. 137-138°, 32%) of this hydrocarbon. It was separated and isolated
by TLC (silica gel G, hexane/benzene/methanol 30:70:1, Rf 0.58). The structural elucidation of
this compound is presented in this communication.

Mass spectrum2 of 6 [70eV, m/e (relative intensity): 288 (M,94.9), 270(24.6), 255(26.5),
245(M - COCH3, 100)] established its molecular composition as CygH)1¢02 indicating an addition of
two oxygen atoms to 1. The IR did not show any absorption for OH or C=0 functions and wr3 [CSZ,
S 1.99 (CH3,s), 2.08 (CH3,B), 7.03-7.95 (10H, arom.)] displayed significant variations from that
of ;ﬁ. Two methyl singlets appearing at § 3 (7-CH3) and 3.2 (12-CH3) in 1 vere strikingly shifted
upfield to 1.99 and 2.08 in 6, suggesting carbons 7 and 12 as the sites for oxygen attachment.
Absence of proton signals in the region of § 3-7 further indicated that oxygen atoms were at-
tached only to tetrasubstituted carbons. The UV [hexane, ) max nm (log€ ): 328(3.47), 320
(3.38), 314(3.47), 305(3.45), 299(3.49), 244(4.23), 233(4.29) and 215(4.45)] spectrum was sug-
gestive of the presence of naphthalene ring in the molecule.

Reductive opening of 6 with Zn/AcOH at elevated temperature yielded a phenolic ketone 7 {362

UV(hexane), A max nm (logg ): 326(3.35), 290(3.65), 235.5(4.6, 213(4.5)); IR (KBr): 3237 (OH)
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1693 (C=0), Ac: 1758 and 1199 Cm'l; m/e 290 (M, 100); NMR sy): & 1.59 (CH3CH, d), 2.71
(cnaco, 8), 5.05 (CHSC_li, q) 7.18-8.08 (10H, arom.), 8.96 (ArOH, s). Sodtum bo:ohydride and
Wolff Kishner reduction of this compound afforded the expected products 10 and 115, respectively.
Jones' oxidation of 7 gave a qui.none6 9 and its oxidation with dil HNO3 at 180° produced two
moles of phthalic acid. Formation of 7 suggests that carbon 12 is attached to two different
oxygen atoms in 6 ~COnsidéring that both methyls are shifted upfield in 6 as compared to 1, it

follows that one oxygen introduced in 1 forms a bridge between position 7 and 12 carbons and the

8 10 R'=OH; 11 R'=H R 5 |

R=CHj
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second one has entered between 12 and 12a positions.

In addition to 7, another phenolic compound cis §7 (12%) was obtained upon Zn/AcOH reduction.
This compound could be produced in much higher yield (77%) when 6 was reduced with lithium tri-
ethylborohydride8 in THF at 65°, along with the formation of some trans compound (6%)9. On the
other hand LAH: AlICl,4 (d:1) reduction of 6 in THF, under reflux, produced 37% of the trans
isomer of 8. Chemical ionization (isobutane) spectra of cis and trans 8 exhibited a base peak
at m/e 147. This peak possibly originates from 2,3-dimethyl-2,3-dihydro-isobenzofuran moiety
present in these molecules.

An unequivocal proof of the proposed structure for 6 was obtained by x-ray analysislo.

Formation of 6 apparently takes place by rearrangement of g}l which is one of the initial
products in our irradiation. Irradiation of 2 itself under our experimental conditions gave 6
in similar yleld as obtained from 1. Rearrangement of 2 to 6 presumably occurs through inter-
mediates like 3, 4 and 2}2. A thermal rearrangement of similar type has been reported by Rigaudy
et all3 with 9,10—dimethy1anthracene-9,10—epidioxide14 in chlorobenzene; however to our knowledge
rearrangement of 2 to 6 represents the first case of photoisomerisation of a 1,4~epidioxide to a
bicyclic acetal.

’
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