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Novel Stereoisomeric Triterpene Dimers, Xuxuarines Ao and Af, from Maytenus chuchuhuasca
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Two novel stereoisomeric triterpene dimers, xuxuarines Ac
(1) and AB (2), were isolated from a South American medicinal
plant, “xuxud” (Maytenus chuchuhuasca Raymond-Hamet et
Colas), and their structures and conformations were elucidated
by spectroscopic, chemical evidence and MD calculations.

“Xuxud” and related medicinal plants, belonging to the genus
Maytenus, have been used for treatment of the rheumatism, and
also used as an antitumoral agent for skin cancer by the inhabitants
in the Amazonian basin.”> From a methanol extract of “xuxu”
(Maytenus chuchuhuasca Raymond-Hamet et Colas), two novel
stereoisomeric triterpene dimers named xuxuarines Aa (1), AB
(2), were isolated by monitoring the cytotoxicity, in addition to
pristimerin, tingenone and 22B-hydroxytingenone.>’

Xuxuarine Aa (1),® whose molecular formula was determined
as C4,H,0, by FAB-MS spectrum, was suggested by the 'H-
and “C-NMR spectra, to be a triterpene dimer composed of two
tingenone type triterpenes, one being in a quinoid form, and the
other in an aromatic form. The HMQC and HMBC spectra
revealed its partial structures as follows: the quinoid triterpene
unit (unit Ta) contained a conjugated ketone system in A — B
rings and two oxygenated quaternary carbons at C-3 and C-4,
and the aromatic triterpene unit (unit Tb) contained an aromatic
ring system in A ring, one conjugated carbonyl group and one
double bond on B ring and probably oxygenated C-2’ and C-3’
on the A ring. No free phenolic hydroxyl group was suggested,
since no absorption maximum shift in the UV spectrum was
observed on the addition of alkali. The high field shift (A 0.08
ppm) of C-3 observed in the ®C-NMR spectrum on addition of
D.0, and the appearance of one amide proton in the 'H-NMR
on treatment with trichloroacetyl isocyanate,’ indicated that the
only hydroxyl group of the molecule was attached to C-3, and
that the two cther bonds were between C-3, C-4 of the unit-Ta
and C-2°, C-3’ of the Tb. The NOESY spectrum of the methyl
derivative of 1 showed the NOE correlations between the protons
of the methoxyl group on C-3 and the olefinic proton at C-1,

»-4 : NOE correlation

the olefinic proton at C-6 and the methyl group protons at C-23,
the methoxyl group protons and the methyl group protons at
C-23. The last mentioned NOE correlation revealed that the
3,4-dioxy bond was in cis configuration. The stereochemistry
of the cis 3,4-dioxy bond was cleared by the analysis of CD
spectrum: it showed a positive first maximum value at 357 nm,
showing that the cis 3,4-dioxy bond of 1 was in o orientation.™

Xuxuarine AP (2)" was shown to have the same molecular
formula as 1, and to be consisted of two triterpene units which
were the same as in 1. The difference between 1 and 2 was to
be in the stereochemistry about the ether linkages between the
two units. The NMR signals of the protons around the ether
bonds of the methyl derivative of 2 were all broad. The NOE
data of 2 were essentially identical with those of the methyl
derivative of 1. The CD spectrum of 2 showed the negative first
Cotton cffect at 397 nm, and positive second Cotton effect at
331 nm, which indicated that the cis 3,4-dioxy bond of 2 was in
B orientation.

For the purpose of confirming the orientation of the cis 3,4-
dioxy bond of 1 and 2, and analyzing complicated conformational
features of them, high temperature molecular dynamics (MD)
calculations for simulated annealing was tested.”®  This
simulation which was performed with distance constraints derived
from the NOE experiments, gave each snapshot with the lowest
energy as a relevant conformation (Figure 2)." It is obvious
that each conformation is satisfied with the characteristic NOE
relationship and is fulfilled for solution conformer.

Biogenetically, xuxuarines Ao and AP were assumed to be
synthesized from a quinoid type triterpene and the corresponding
2,3-diketone type triterpene in an equilibrium state. By an adduct
of the 2,3-diketone type triterpene to a lower or a upper site of
the quinoid type one, the stereoisomeric triterpene dimers 1 and
2 would be generated.

Xuxuarine Aa.(1)showed a moderate cytotoxicity on cultured
tumor cells (L.1210: IC,, = 9.4 x 102 mol/l; P388: IC,, = 5.9 x
10% mol/1), but AP (2) did not show any appreciable activity.

Xuxuarine AB (2)

Figure 1. Structures of xuxuarines Aa (1) and AB (2). NOE correlations and CD spectral data were illustrated in the structures.
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Methyl xuxuarine Ao (1) a = 2.900, b = 2.564, ¢ = 2.850, d =2.926 A Xuxuarine AB (2) a=2970,b=2.829 A

Figure 2. Prespective views of the lowest energy conformers of the methyl derivative of 1 and 2.
The values of a — d represent the distances between two protons indicated by arrows.
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