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[Introduction]

The Bignoniaceae plant, Tabebuia avellanedae (Taheebo),
is a mighty tree native to South America from Brazil to
north Argentina. This plant has been used in traditional
folk medicine since the Incan Era, and its bark has been
utilized as a diuretic and astringent. On the other
hand, recent extensive studies on Tabebuia plants
have shown that these plants exhibit a wide array of
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biological activities such as antitumor, antifungal,
antibiotic, antiinflammatory activity, leading to the
isolation of their various chemical constituents, for
examples, naphtoquinones, anthraquinones, benzo-
furans, benzene derivatives and so on. Among them,
(-)-5-hydroxy-2-(1'-hydoxyethyl)naphtha[2,3-
b]furan-4,9-dione (1) and its positional isomers,
(£)-8-hydroxy-2-(1'-hydoxyethyl)naphthol2,3-
b]furan-4,9-dione (2), were found to have potent
cytotoxicity against numerous tumor cell lines. In
addition, quinone 1 was also shown to act as a potent
cancer preventive. However, these plants are very
low in compounds 1 and 2. Moreover, very similar
physico-chemical properties of both compounds
make it difficult to separate each other. These
problems consequently prevent further studies on
their biological properties.

We report herein the successful chemical synthesis
of quinine 1 starting from 5-hydroxy-1,4-naphthoqui-
none (juglone, 3). This synthetic method is applicable
to the preparation of not only quinine 1 but also
quinine 2 and other analogous quinones.

[Results]

Dimethylamine-treatment of juglone (3) leading to
the corresponding amine was followed by acidic hy-
drolysis to give 2-hydroxyjuglone (4). Quinone 4 was
converted to ketone 5 and the corresponding dihy-
drofuran according to the procedures by Hagiwara et
al.. The dihydrofuran was further oxidized to 5 by
MnO:. The combined ketone 5 was reduced by NaBH4
to yield the target quinine 1 as a racemate. HPLC
separation of the racemate using an optically active
colomn afforded both enantiomers, one of which cor-
responds to natural quinone 1. The cytotoxicity and
cancer preventive effects will also be discussed.
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