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A BASE-CATALYZED COXYGENATION COF THE B-APOLIGNAN:

A BIOGENETIC MODEL

Faculty of Pharmaceutical Sciences, Osaka University

133-1, Yamada-kami, Suita, Osaka 565, Japan

A biogenetic-type transformation of the B-apolignan
(I} into naphthalide lignans (II and .III) by a base-

catalyzed oxygenation is described.

In the previous’ communi.::atJ'.on,:L we suggested that the B-apo-

lignan was a possible precursor of naphthalide lignans on the
basis of their co-occurrence in a plant.
We now report the transformation of the f-apolignan (I)2 into

arcmatized 2,3-naphthalide and 4-hydroxy—2,3-naphthalide lignans
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(IT and III) by a base~catalyzed oxygenation.3 The conver-
sion supports thg biogenetic hypothesis, which in turn can ex-
plain the fact4 that the lignans of type II always coexist with
those of type III in the same plants. In a typical experiment,
oxygen was bubbled through a stirred scolution of I (60 mg) and
potassium t-butoxide (68 mg) in hexamethylphosphoric triamide
(5 ml) at 25° for 1 hr. Usual work-up and subsequent chromato-
graphy on silica gel gave III(T% yield), identical with an au-
thentic sample2 on IR spectral compariscon, and ITII [31% yield:;
colorless needles from EtOH, mp 263-264° (decomp.)]. The struc-
ture of III was assigned on the basis of the spectral and chemi-

1

cal evidences. Compound III: IR(KBr)em ~ 1758(c=0), 1633, 1604,

1

1596, 1583 (arom.); H—NMR(ggDMSO)ﬁ 3.70(3H4, s, OMe), 3.84(3H, s,

0co~), 6,6—7,8{6H, m, Ar~-H), 8.34(1H,

2
broad d, J=8 Hz, CS—H); MS m/e 336(M+, 100%); UV Aiggﬂ nm(log ¢}

OMe), 5.39(2H, s, -CH

244.5(4.38), 285 sh(3.65), 315.5(3.66), 359.5(3.73). Anal.

Calecd. for C,.H 71.42; H, 4.80. Found: ¢, 71.10; H,

2081695 Cr
4,88, The yields of II and III on the run performed at 0° were
a trace and 44%, respectively.

The lactone (III) was methylated with methyl iodide to give,
in 76% yield, a methyl ether (IV) (colorless needles from CHCl,—

L 1768(C=0), 1618, 1599, 1586

EtOH, mp 225-226°), IR(KBr)cm
(arom.); "H-NMR(CDC1,)8 3.86(3H, s, OMe), 3.98(3H, s, OMe), 4.16
(3H, s, OMe), 5.56(2H, s, -CH,0CO-), 6.8-7.9(6H, m, Ar-H), 8,30
(1H, broad d, J=8 Hz, Cg-H); MS m/e 350(M*, 100%); UV AZYOR

(log e) 242.5(4.66), 288.5(3.76), 305.5(3.77), 353(3.78).
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Anal. Calcd. for C21H1805: c, 71.99; H, 5.18. Found: C, 71.82;
H, 5.17.

The formation of III [possibly via hydroperoxide V ] and II
from I can be rationalized by 'carbanion-radical-anion chain
mechanism’ proposed by Russell et gl..s

Application of this process to the synthesis of natural

naphthalide lignans is now in progress.
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