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Gareinia specles (Guttiferae) have yielded numerous xanthones,l
complex xanthone derivatives such as morellin,2 and 3,8-1inked biflavonoids
such as morelloflavone (fukugei:i[n)?’4 our continued interest in the Indian
specles led us to examine G. pedunculata and G. xanthochymus. The unusually
subétituted 2,4,6,3',5' -pentahydroxybenzophenone and 1,3,5,7-tetrahydroxy-
xanthone were encountered in the heartwood of the former°5 From G.xanthochymus
frults we have 1solated xanthochymol (T) and isoxanthochymol (II) (very pale
yellow needles, m.p. 135° and 222°, both optically active), which are
derivatives of maclurin (TIT) modified in the A ring by the intervention

of five prenyl groups.

(m

* NCL Communication Ne. 1776

4971



4978 No. 50

The major plgment, xanthochymol, CagHgnOg (MY 602),2 max.(nujol)
1715 cm*l and 1660 em™1 (unconjugated and conjugated carbonyl), Amax 264
and 364 nm (* 12270 ; 9810) in cyclohexane, exhibits catechol colour reactions,
confirmed by the formation of a methylene ether. Preliminary evidence of a
catechol group with extended conjugation was thus obtatned. The NMR spectrum
(CDC1y; chemical shifts on theTscale) shows 3 aromatic H (2.95, 93 3.05, 4,
Ja2Hzj 3.42, 4, J=%Hz) characteristic of a 3,4-dlhydroxybebzoyl group; 3 vinyl H
(5.1, broad t); a terminal CH, showing geminal coupling (5.34, 5.55); 7 vinylie
Me (8-8.4); Me, on C attached to 0 as in a 2,2-dimethylchroman (8.8, 8.95, s);
and the remaining 13 H as a complex absorption (7.2 to 8.5) represénting methylen:
(1nc19ding allylic) and methine protons. Catalytic hydrogenation gave octahydro=-
xanthochymol in which the chromophore remained intact. Methylation (CHN, or
Me2SO4-K2003 in acetone) gave two isomeric trimethyl ethers (amorphous, but
chromatographically homogeneous) with nearly identical spectral properties.
Tn their NMR spectra they were simllar to xanthochymol except for OMe signals
(6.05, 6H; 6.35, 3H). Alkaline hydrolysis of the two trimethyl ethers gave a
single dimethyl ether, in the NMR spectrum of which the OMe signal at 6.35
disappeared. A carboxyl group in xanthochymol was excluded by 1ts insolublility
in aqueous sodium bicarbonate, colour reactions and the absence of any shift
in ¥C=0 after methylation. A P-diketone group capable of enolization in

alternative directions was therefore indicated.

Tsoxanthochymol closely resembles xanthochymol in its colour reactions,
UV and IR spectra, but methylation of the former resulted in a single alkalla
stable dimethyl ether, showing that the P-dl ketone group postulated in xantho-
chymol cannot enolise in isoxanthochymol. Ozonolysis of the dimethyl ether,
followed by oxldation with the Jones reagent6 and treatment with dlazomethane,
gave a product CggaH400712 (M7 642) containing three CH,COOMe groups, as shown
by the NMR spectrum. TYsoxanthochymol thus suffered a loss of 9 C atoms.
Reduction of the ozonlde ylelded acetone as the volatile product. Two important

differences in the NMR spectra of xanthochymol and isoxanthochymol are the
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absence of a terminal methylene group and the appearance of two Me groups on
a saturated carbon (9.12 and 9.17) in the isoxanthochymol spectrum.

The mass spectra of xanthochymol and its ethers clearly demonstrate
the presence of a dihydroxybenzoyl group, two Cglig groups and one CjygHjio
group. The prominent loss of Cjglgp in the mass spectrum of octahydroxantho-
chymol provided proof of a CygHip chaln adjacent to a CO group in xanthochymol.
In conjunction with the UV and NMR data, and on the assumption of maclurin
(I1T) as the blogenetic precursor in which the catechol group is unchanged
and the phlorogluclnol unit becomes the target of attack by five "active
1soprene™ groups, the part structure (IV) was revealed. In isoxanthochymol
the indicated labile H is absent, apparently by cyclisation of RZ at thls
point.

An Xaray crystallographic analysis of the di-_g-bromob‘enzenesulphoi-
nate of isoxanthochymol enabled us to locate Rl, R2 and RS in xanthochymo1(I),

because 1soxanthochymol has the structure (I1),

loss of Hp loss of Hg
€ ———

Xanthochymol
(1)

Isoxanthochymol
(m)

Scheinmann et _a._l.7 have demonstrated the significance of maclurin
(ITTI) in xanthone blosynthesis by a statistical analysis of xanthones in
higher plants. Prenylation of both the A and B rings of {ITT) is- involved
in the blosynthesls of morellin; but prenyl groups attack the A ring only in
the blosynthesls of (I) and (IT). The intermedlate (V) can react with two
more prenyl groups as indlcated. Loss of the proton Ha from a methyl group
or the proton Hp can lead to xanthochymol or isoxanthochymol respectively.
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