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[Introduction]

The Bignoniaceae plant, Tabebuia avellanedae Lorentz ex
Griseb, is a gigantic tropical tree native to South America
from Brazil to north Argentina and has been known as
a useful medicinal plant since the Incan Era. The stem
bark of T avellanedae has been utilized as a diuretic and
as astringent, and as a folk remedy for the treatment of
cancer and various diseases. Findings of the antitumor
activity of an alcoholic extract of the stem bark of this
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plant and efforts to find clinically acceptable antitumor
compounds led to the discovery of a series of naph-
thoquinones based on the naphtho[2,3-b]furan-4,9-
dione skeleton such as (-)-5-hydroxy-2-(1'-hydoxye-
thyl) naphtho[2,3-b]furan-4,9-dione (1a) and its
positional isomers, (%)-8-hydroxy-2-(1'-hydoxyethyl)
naphtho(2,3-b] furan-4,9-dione (1b). We describe
here the stereoselective synthesis of naphthoquinone
la and 1b by utilizing Noyori reduction as a key step
and their biological evaluation.

[Results and discussion]

The stereoselective synthesis of 1a and 1b were
accomplished starting from commercially available
1,5-dihydroxynaphthalene (2). For the synthesis of
juglone, compound 2 was oxidized with air in the
presence of CuCl to give juglone. Oxidative amination
of juglone with dimethylamine gave 2-dimethylami-
nojuglone and 3-dimetylaminojuglone in 48 and 10%
yields, respectively. Deamination, construction of
hydrofuran skeleton and oxidation with MnO: afforded
the naphthoquinone 3 in good yield. Subsequent
Noyori reduction accomplished the stereoselective
synthesis of 1la and 1b (89-97% yield, 96-97% ee).
Compound 1la and 1b displayed potent cytotoxicity
against several human tumor cell lines, whereas it
showed lower cytotoxicity against some human normal
cell lines compared with that of mitomycin. In addition
to these result, 1a was found to show modest antifungal
and antibacterial activity against fungi and common
Gram-positive bacteria.
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