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SYNTHESIS OF METHYL SUBSTITUTED BENZANTHRACENES AND BENZANTHRACENE DERIVATIVES
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Summary: Diels-Alder reaction of 1,3-dimethylisobenzofuran with cinnamic esters allows
for the synthesis of a variety of 7,12 dimethylbenzanthracene derivatives. The sterically
congested 1,7,12 trimethylbenzanthracene was prepared.

The synthesis of alkyl sustituted derivatives of benzanthracene, itself a weak
carcinogen, has been of continuing interest in the study of metabolism of
polynuclear aromatic hydrocarbons and their role in the mechanism of carcinogensisl.
Introduction of methyl substituents at the 7 and/or 12 positions of benzanthracene
greatly enhance its carcinogenic activity, while methyl substituents at other positions
result in less activation or suppression of activityz. The availability of many of
these compounds is quite 1imited or virtually nonexistant due to the complexity or
inapplicability of existing synthetic methods3. We have been interested in methods
which would allow for the synthesis of specifically labeled compounds and for the prepar-
ation of structures which would possess a chiral element. The latter requirement could
be met by introduction of substitutents at positions 1 and 12, which because of the
resulting steric congestion in the bay region would lead to atropisomers.4

Our success with the use of ortho-quinodimethanes for the synthesis of benzan-
thracenes5 suggested the use of o-quinodimethanes alkylated at the exocyclic methylene
positions as a ready route to 7,12 disubstituted benzanthracenes. 1,3-dimethylisobenzo-
furan, a known derivative of this type of o-quinodimethane appeared to be a good candid-

ate for use in this approachs. Generation of 1,3-dimethylisobenzofuran by application
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of Warrener's method using 1,4,-dimethyl-1,4 epoxynaphthalene and 3,6-di-(2-pyridyl)-
1,2,4,5-tetrazine in the presence of methyl cinnamate proceeded in good yield (73%)

to afford the 1,4 epoxynaphthalene g;?. Brief treatment with p-toluenesulfonic acid

in benzene gave the fully aromatic naphthalene, 3a, (90%). Extension of the side chain
by one carbon unit was carried out in a conventional manner by reduction of the ester
(LiATH,, 95%) to the benzyl alcohol 4a, conversion of the alcohol to the chloride 5a
(HC1, 100%), introduction of the nitrile group (NaCN, DMF, 90%) and hydrolysis to the
acid Zg_(H2504, 65%). Cyclization of the acid occurs smoothly in hydrogen flouride to
yield the benzanthracene derivative 8. This compound is known to exist as a mixture of
keto-enol tautomers rather than the expected phenol; a manifestation of the steric inter

action of the C-12 methyl and C-1 hydrogeng.
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In a similar manner, starting with o-methyl-methylcinnamate and proceeding through

the same sequence, with comparable yields, the synthesis of the trimethyl series of com-

pounds was effected. The steric effect of the additional methyl group is noticeable in
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the pmr spectra of the intermediate compounds 4b-7b. Hindered rotation of the o-methyl-
phenyl substituent results in non-equivalence of the adjacent methylene group and its
appearance as an AB pattern in their pmr spectra. Cyclization of the acid by HF proceeded
cleanly to ketone 9 which slowly isomerized to the enol form, This process was readily
seen by monitoring the pmr spectrum of the isolated ketone (9) and observing the appear-
ance of three additional methyl signals at 2.24, 2.52 and 2.755 as well as a signal at
5.526 for the enolic hydrogen. This somewhat unstable compound was immediately reduced

10

(NaBH4) to the alcohol 10 The fully aromatic hydrocarbon, 12, was prepared by de-

hydration (pts, benzene 95%) of 10. The 4,5 dihydrobenzanthracene derivative 11 was

11

obtained by hydrogenolysis of the benzylic alcohol 10 using Gribble's procedure of

reduction with NaBH4 in trifluoroacetic acid.
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