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A FACILE ROUTE TO PERYLENEQUINONE
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Summary Two-stage Ullmann and phenol coupling were effected 1n a single
operation on methyl 5-bromo-1,2-dihydroxy-6,8-dimethoxynaphthalene-3-acetate
to give dimethyl 5,8-dihydroxy-1,3,10,12-tetramethoxy-4,9-perylenequinone-
6,7-dracetate with ferric chloride as oxidant

A limited group of natural products possessing a common perylenequinone nucleus has been
1solated from certain fung11 as well as from aphld,2 such as elsinochrome A (_l_),3 hypocrellan
(g),4 and erythroaphin fb (3) 5 There are a few synthetic approaches to perylenequlnone56’7'8
OH O OH O

and one synthe51s9 was later shown10

that, instead of the presumed perylenequinone, a bi-
naphthalene derivative was actually obtained We like to report a facile synthesis of a
perylenequinone, which 1s amenable to ready modification to give related natural products
The synthesis consisted of union of two appropriately substituted phenyl or naphthalene
parts as shown i1n the scheme and was started with dimethyl 3-(3,5-dimethoxybenzyl)glutarate
(5),ll followed by i1odination (to Eg),lz Ullmann coupling (to gg),IB cyclization of acid (6b)

with PPA (to zg),s and oxidation of dimethyl ester (7a) with selenium dioxidel?

15

to give bi-o-
naphthalene-5,6-quinone (8) which was then reduced with sulfur dioxide to the unstable
tetramethoxy-bi-o-naphthalene-3,4-diol (9) Ultimate oxidative coupling of 9 by ferric
chlorlde16 led to perylenequinone (10) Ferric chloride failed to cyclize 8
A more efficient route was found with the bromo analogue (lla) obtained by bromination
of 4 17 The dibasic acid (11b) (95% yield from lla) was cyclized with PPA to the ketoacid
(12b) and i1ts methyl ester (12a) (85% yield from 12b) was oxidized (to 13) and reduced simi-
larly to give the bromodimethoxynaphthalenediol (14). Both 11 and 12 did not undergo Ullmann
reaction, but 14 on oxidative coupling with ferric chloride led unexpectedly to a double
coupling to give the same perylenequinone (10)

Perylenequinone (10) bears all necessary functional groups amenable to conversion to
some of the perylenequinone natural products and the double coupling reaction 1s worthwhile

for further studies of 1ts scope and mechanism, both of which are now under way
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