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CHEMICAL COMMUNICATIONS

Photoreactions:' Rearrangement of Thymoquinone

By C. M. OrRLANDO, JR., and H. Mark
(Kay-Fries Chemicals, Inc., West Haverstraw, New York)

and A. K. Bost and M. S. MANHAS
(Department of Chemistry and Chemical Engineering, Stevens Institute of Technology, Hoboken, New Jersey)

REARRANGEMENT of the side chain of t-butyl-p-
benzoquinone during photolysis in various solvents
has been reported.l:? To determine the scope of
this photorearrangement, a 19, solution of
thymogquinone (I) in methanol was irradiated® for
53 hr. and the reaction mixture was then subjected
to methylation with alkaline dimethyl sulphate.
Using preparative gas chromatography on a 2 ft.
silicone-rubber column at 150° three phenolic
products were isolated as methyl ethers. One of
these, obtained in 159, yield, was shown to be the
dimethyl ether of thymohydroquinone (II) by
comparison with an authentic sample.

The second product, formed in 13%, yield, was
identified as 2,6-dimethyl-5-methoxybenzofuran
(III) on the basis of the following data: M; Calc.
176; Found: 176 (mass spectral); n.m.r.4 (in CDCl,,
T): 7-70, 7-55 (6H, Ar-CH,); 6-18 (3H, Ar-OCH,),
3-75 (1H, B-furan H), 2-85, 3-14 (2H, p-Ar-H).
The major product (209,) from this photoreaction
was assigned the dimethylhydroquinone structure
(IV). The following data are cited in support of
this assignment: mass spectrum: molecular ion,
m/fe 224 (M, Calc. for C,;H,,0;), base peak, m/e
165 [M — CH(OCH,)CH,]*; n.m.r. (in CDCl,, 7):
8:91 (doublet, 3H, CH,~CH), 7-88 (3H, Ar—-CH,),

7-38 (multiplet, 2H, Ar-CH,), 6-78 (3H, OCH,),
6-52 (multiplet, 1H, HC-OCH,), 6-35 (6H, Ar-
OCH,), 3-55 (2H, Ar-H).
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Previous reports® on the photochemical reactions
of thymoquinone have been primarily concerned
with dimerization. The present investigation
shows that the isopropyl side chain in (I) undergoes
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the same type of photorearrangement as the t-butyl
group in t-butyl-p-benzoquinone. Probably a
spirocyclopropyl intermediate is involved in both
cases.! In the photolysis of t-butyl-p-benzo-
quinones, dihydrobenzofurans (coumarans) were
among the products of the reactions. In the
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photolysis of thymoquinone, the isolation of the
benzofuran (III) and not the corresponding di-
hydrobenzofuran can be reasonably ascribed to the
ease of aromatization of the latter in the presence
of quinones.
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