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SYNTHESIS OF 3-METHYLCHOLANTHRENE

%
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Abstract: A novel synthesis of 3~methylcholanthrene is described which is operationally simpler than
the method in current use and is potentially applicable to the synthesis of a wide range of other polyeyclic
hydrocarbons and their oxidized carcinogenic metabolites.

3-Methylcholanthrene (3-MC) is a highly potent ecarcinogenic polyeyelic hydrocarbon.1 Recent
metabolic studies have led to tentative identification of a dihydrodiol (la) and/or a dihydrotriol (1b)

metabolite as proximate carcinogenic forms of 3-Mc.2

3-MC

lg: R=H; b: R=0H

We now report a novel synthesis of 3-MC wbﬁch is more convenient than the method in current use3 and
is readily adaptable to the synthesis of 1a,b and other derivatives of 3-MC urgently required for
carcinogenesis research. This method involves in the key step condensation of 4-methylindanone (g )5 with
the lithium salt of N,N-diethyl-1-naphthamide (3). Reaction of 2 with 3 at -60°C afforded smoothly the
carbonyl addition product which underwent conversion on treatment with acid to the lactone 4. Reductive
cleavage of the latter with zine and alkali gave the free acid 5. Cyclization of 5 took place smoothly on
brief treatment with ZnCly in acetic acid-acetic anhydride to afford 6-acetoxy-3-MC (6). Reduction of §

with hydriodic acid in propionie acid® provided 3-MC.
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In a typical experiment, a solution of sec-butyllithium (22.4 mmol) was added to a solution of
N,N-diethyl-1-naphthamide (4.5 g, 20 mmol) and N,N,N',N'-tetramethylethylenediamine (2.5 g, 21.5 mmol) in
diethyl ether (150 ml) under argon at -60°C. After 1 hr, to this solution was added dropwise a solution of 2
(2.6 g, 22 mmol) in freshly distilled tetrahydrofuran (30 ml). The eooling was removed, and the mixture was
stirred overnight. The crude product was taken up in CHZCIZ, methanesulfonic acid (1 ml) was added, and the
solution was refluxed briefly. Workup afforded the lactone 4 (1.7 g, 30%), mp 217°C (toulene).7 A solution of
4 (3.5 g, 12 mmol) in pyridine (50 ml) was added to 20 g of activated zine dust® suspended in a solution of
KOH (5 g) in 20 ml of water and 50 ml of methanol. The mixture was stirred at reflux for 2.5 hr and worked
up to afford the reduced acid 5 (3.2 g, 91%), mp 218-219°C. To a solution of 5 (1.0 g, 3.3 mmol) in glacial
acetic acid (20 ml) and acetic anhydride (8 ml) was added ZnCl, (60 mg), and the mixture was stirred at
reflux for 20 min. Recrystallization of the product from dimethylformamide gave § (1.0 g, 90%). Reduction
of 8 (100 mg) with HI and a slight excess of hypophosphorus acid in refluxing propionic acid® gave 3-MC (76
mg, 93%), mp 179-180°C (cyclohexane) (lit.4 178.5-179.5°C).

This synthetic approach to 3-MC is operationally simpler than the prior method3 and potentially more
general in its applicability. The starting compounds 2 and 3 are conveniently obtainable by straightforward
synthesis from readily available compounds. This contrasts with the older synthetic approach which entails
pyrolysis in sealed tubes and mixtures of isomeric intermediates. Yields, which were not optimized, were >
90% in all steps except the first, In other studies condueted in this laboratory this method has been employed

with appropriate modification to synthesize benz[al] anthracene (7 : R = H), dibenz[a,h] anthracene (g: R =
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H), dibenz[a,il anthracene (3: R = H), and their monomethyl derivatives (7-9: R = CH,) in good overall
yields.9 Synthesis of 9-methoxy-3-MC, the potential precursor of &,2’10 is currently in progress. Full

details of these latter experiments will be reported in due course.
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