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3-ISOPRENYLATED 2',4',5'-TRIOXYGENATED FLAVONE!
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Abstract - Photoreaction of artonin E (1), 3-isoprenylated 2',4',5'-trioxy-
genated flavone, produced artobiloxanthone (2) and cycloartobiloxanthone (3).
Furthermore, the treatment of artonin E (1) with a radical reagent (DPPH) resulted
in the same products. These findings support that the flavone derivatives having the
dihydrobenzoxanthone skeleton are biogenetically derived from the 3-isoprenylated

2',4',5'-trioxygenated flavones through the phenol oxidative cyclization.

Many kinds of isoprenylated flavoneids have been isolated from Artocarpus species (Moraceae) by our
group?12 and other groups.13‘17 Somc of these have shown potential inhibitory activity against the action
of arachidonate S-lipoxygenase from porcine leukocytes.}® The flavones from Artocarpus plants, except
some ones, are characteristic having an isoprenoid side-chain at the C-3 position of the skeleton as in the
case of Morus flavonoids,!? and have a 2',4',5'-trioxygenated pattern for the B ring of the skeleton.
Artonins E (1)!! and H (4)° are such typical flavones. In addition to the above features of Artocarpus
flavones, some flavones such as artobiloxanthone (2),15 cycloartobiloxanthone (3)!5 and artonin M (5),10
have a unique structural feature involving a dihydrobenzoxanthone skeleton, in which the C-C linkage takes
place between the C-6' position of the B ring and the C-10 position of isoprenoid moiety located at the C-3
position. Taking no optical activities into the account, the flavones having the dihydrobenzoxanthone
skeleton are seemed to be biogenetically derived from the 3-isoprenylated 2',4',5'-trioxygenated flavones

through the phenol oxidative cyclization. We attempt to derive the flavone having the dihydrobenzo-

xanthone skeleton from the 3-isoprenylated 2',4',5'-trioxygenated flavone.
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Figure 1

A solution of artonin E (1, 50 mg) in chloroform containing 4 % ethanol solution (50 ml) was imadiated
with a high-pressure mercury lamp (100 W) for %6 h at room temperature. The products were
chromatographed on a silica gel column (50 g) cluted successively with benzene, chloroform, and then
ether. The chloroform fraction was rechromatographed on Sephadex LH-20 with methanol as an cluent to
give cycloartobiloxanthone (3, 3.1 mg). The ether fraction was rechromatographed as described above to
give artobiloxanthone (2, 16.8 mg) and artonin E (1, 15.0 mg). This reaction did not occur in the dark as
well as in the nitrogen atmosphere. Furthermore, artonin E (1, 50 mg) was treated with a radical reagent,
diphenyl picryl hydrazyl (DPPH, 40 mg) in chloroform containing 4 % ethanol solution in the dark for 24
h. The reaction products were purified by column chromatography as described in the case of photoreaction
to give artobiloxanthone (2, 17.0 mg), cycloartobiloxanthone (3, 0.7 mg), and artonin E (1, 14.6 mg).
These results suggest that the photo-oxidative cyclization of artonin E (1) may proceed through phenol

oxidation via the semiquinone radicals described in Figure 2.




HETEROCYCLES, Vol. 43, No. 12, 1996 2563

v a]

+ QOH

Figure 2 Mechanism of Photo-oxidative Cyclization of Artonin E (1)
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Figure 3 Mechanism of Photo-oxidative Cyclization of Morusin (6)
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On the other hand, the similar oxidative cyclization had been reported by our group.19:20 When a solution
of morusin (6) in chloroform was irradiated using high-pressure mercury lamp, morusin hydroperoxide (7)
was obtained in ca. 80 % yield. The reaction mechanism was suggested as follows : Morusin (6) in the
ground state interacts with an oxygen molecular to form a contact charge transfer complex. On irradiation,
the complex gives an excited charge transfer state that presumably leads to reactive species such as free
radicals as described in Figure 3. Considering these results, the plausible reaction mechanism of the
photoreaction of artonin E (1) can be sketched as follows: Artonin E (1) in the ground state interacts with
an oxygen molecule to form a contact charge transfer complex as in the case of morusin (6). Iradiation of
the complex produces the reactive species such as semiquinone radicals, and artobiloxanthone (2) and
cycleartobiloxanthone (3) are derived from the radicals as described in Figure 2.

These findings support that the flavone derivatives having the dihydrobenzoxanthone skeleton, such as
artobiloxanthone (2), cycloartobiloxanthone {3) and artonin M (5), are biogenetically derived from the 3-
isoprenylated 2',4',5'-trioxygenated flavones, such as artonin E (1) and artonin H (4), through the phenol
oxidative cyclization (Figure 2). On the other hand, the 3-isoprenylated 2',4'-dioxygenated flavones, such
as morusin (6}, give the hydroperoxide having a dihydrooxepin ring (7} under the same condition (Figure
3). These flavones having the dihydrobenzoxanthone skeleton are characteristic constituents of Artocarpus

species, since they have never been observed in other species.
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