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The Oxidation of Dimethyl 2-Hydroxy-5-isopropylazulene-1,3-dicarboxylat and Its 6-Isopropyl Isomer
with Lead Dioxide - The First Formation of a Diethenodicyclopenta[ef:k/]heptalene Derivative -
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Oxidation of dimethyl 2-hydroxy-6-isopropylazulene-1,3-dicarboxylate (1a) with lead
dioxide in acetic acid gave a 1,1'-bi-[2(1H)azulenone] derivative in good yield. The similar
reaction of 5-isopropyl isomer of 1a gave two 1,1'-bi-[2(1H)azulenone] and a novel
diethenoazupyrene derivative, as the first example, through 1,6'-coupling reaction followed

by intramolecular Diels-Alder type cyclization.

Oxidation of alkylphenols is one of synthetic strategies for quinones and quinoncmethides.l)
Dehydrogenation of dimethyl 2-hydroxy-6-isopropylazulene-1,3-dicarboxylate (1a)2) with 2,3-dichloro-5,6-
dicyanobenzoquinone gave after quenching only the starting material without giving 2,6-azulenequinone 6-
methide (4), which showed different result from the previous report on a 6-dicyanomethyl congcner.3) On the
other hand, it has been found that oxidation of phenols with lead dioxide gave benzoquinone methides,4)
diphenoquinones and p-benzoquinones.S) This communication will describe that the oxidation of 1a and the 5-
isopropyl isomer (1b)2) with lead dioxide yielded novel dimers of azulene derivatives.

A typical procedure of oxidation of 1a : A solution of 1a in acetic acid was added to a 0.6 equimolar
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amount of lead dioxide. After the mixture was stirred at room temperature for 7 h, excess of lead dioxide was
treated witha 3% hydrogen peroxide solution. The reaction mixture was extracted with chloroform. The
organic layer was washed with water, dried over anhydrous sodium sulfate. The solvent was removed to give
the residue which was chromatographed over silica gel to yield 1,1'-bi-[2(1H)azulenone] derivative (2a) in 70-
80% yield.

Similar oxidation of 1b gave diethenodicyclopenta[ef:k/]heptalene (diethenoazupyrene) derivative (3), 1,1'-

bi-[2(1H)azulenone] derivatives (2b), and (2¢), in 50, 18, and 11% yields, respectively.
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The structures of 2a-c, 3 were determined on the basis of their spectral data6-9) and compound (3) was

established by the single crystal X-ray analysis (Fig. 1).10:11)
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Fig. 1. ORTEP drawing of 3.
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In these oxidation, the 2-oxoazulen-1 (or 3)-yl radicals12) (A, B or C) drived from 1a,b coupled each other
from less hinder sites to give 1,1'-bi-[2(1H)azulenone] derivatives (2a-c). The rate of 1,1'-coupling reaction of
A seems to be faster than that of further oxidation for 4. The radicals drived from 1a,b have a large atomic spin
population at positions 1, 3, 4, 6 , and 8.13) On the other hand, 1,6'-coupling reaction of B with 2-oxoazulene-
6-yl radical (D) presumed to generate an intermediate 2,2'(1H,6'H)-1,6"-biazulenedione (E) which undergoes

intramolecular [4n+2x] cyclization to give 3, finally.
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