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[Efficient Synthesis of Antitumor Furanonaphthoquinone Utilizing Sonogashira Coupling

and Hydrolysis-cyclization Reaction]
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BEnglish translation

A series of naphthoquinones based on the naph-
tho[2,3-b]furan-4,9-dione skeleton such as (-)-5-—
hydroxy-2-(1'-hydoxyethyl)naphtho[2,3-b]furan—
4,9-dione (1), which is secondary metabolites found
in the inner bark of Tabebuia avellanedae, are, in par-
ticular, worthy of attention because of their potent
antiproliferative activity against various tumor

cells.Previously, we reported the stereoselective
synthesis of 1 using Noyori reduction as a key
step.1 However, further improvements were neces-
sary for industrial applications.

Recently, we have achieved an efficient synthesis
of indolequinones via the Sonogashira coupling
and subsequent copper-catalyzed intramolecular
cyclization. Under the reaction conditions, halo-
genated quinones smoothly reacted with terminal
acetylenes to give coupling products. This success-
ful result promoted us to apply this methodology
to improved synthesis of 1. Herein, we describe an
efficient synthetic method for 1 using the Sonoga-
shira coupling and hydrolysis-cyclization reaction
as key steps.

The Sonogashira coupling reaction of 2-bromo-3-
(dimethylamino)naphthalene-1,4-dione, which is
easily prepared from commercially available prod-
uct in 4 steps, with 3-butyn-2-ol in the presence of
Cu20 (2 equivalents), 3 mol% Pd(OAc)2, pyridine,
and DMF at room temperature gave coupling prod-
uct 2 in 76% yield. Hydrolysis of 2 to correspond-
ing alcohol and simultaneous cyclization in wet
methanol (MeOH:H20 = 1:2) afforded 1 in satisfac-
tory yield.
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