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Abstract: Two new sesquiterpene polyol esters (triptonine A and B) with alkaloid and monoterpene were
isolated from Tripterygium hypoglaucum (Levl.) Hutch. Their structures were elucidated by spectroscopic
means and X-ray analysis. Triptonine A (1) and hypoglaunine B (4) demonstrated potent anti-HIV activity
with EC,, values of 2.54 and 0.13ug/ml and therapeutic index values of 39.4 and >1000, respectively.
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The genus of Tripterygium has been used as traditional Chinese drugs for the treatment of
cancer and as an insecticide for hundreds of years. Recently, T. wilfordii Hook has been used to
treat rheumatoid arthritis and ankylosing spondylitis in some Chinese clinics” . In the course of
our study on the sesquiterpene constituents of this genus, we have described the isolation of
hyponine A, B, C? and hypoglaunine A, B, C, D” from the root barks of 7. hypoglaucum. Our
continuous study on the bioactive components in this plant led to the isolation of two novel
sesquiterpene derivatives, named triptonine A (1) and B (2). In our anti-HIV active screening
experiment for the above sesquiterpene alkaloid derivatives, we found a new class of potent
anti-HIV agents; hypoglaunine B (4) showed extremely potent anti HIV activity with TI value
of >1000.

By repeated column chromatography of the ethyl acetate soluble fraction from the methanol
extract of the root bark (15.3kg) of T hypoglaucum, a fraction containing a number of sesquiterpene
alkaloids was obtained. Moreover, this fraction was separated on CC using HPLC (Inertsil
PREP-ODS, GL Sciences and Si60, Hibar RT 250-25) to give 1 (98mg, 0.00064%) and 2
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(13mg, 0.00008%).

Triptonine A (1), colorless needles, mp 284.0-285.5°C, exhibited amolecular formula, C,;H, .0, N
(HR-EIMS)®. It showed hydroxy and ester carbonyl bands at 3438 and 1737 cm” in the IR
spectrum, and the UV spectrum showed the presence of an aromatic moiety ( 224 and 264nm).
Its 'H and "C NMR spectal data” were very similar to those of hyponine A? except for the
ester functions. Compound 1 was assumed to be an evonine type sesquiterpene alkaloid, having
four acetyl groups and a monoterpene partial structure determined by 'H-'H COSY, “C-'H
COSY and HMBC spectra (Fig. 1). The macrocycle structure accounted for 10 of the 19
degrees of unsaturation (deduced from the molecular formula), except for eight degrees of eight
carbonyl carbons in four acetyl groups and this monoterpene partial structure; the remaining
one degree indicated compound 1 has another ring in its structure. In its HMBC spectrum, the
proton signals at 3,4.69 (6”-H) and 5.41 (11-H) were correlated with the carbon signals at
0.168.0 (C-97), the signals at 8,1.12 (10”-H,) and 5.42 (7-H) with the signals at 5.175.9
(C-17). These facts indicated that another ring was formed by ester linkage between one
sesquiterpene molecule and the partial structure of monoterpene at positions 7 and 11. In order
to confirm the structure of 1, X-ray analysis of 1 was undertaken®. The ORTEP drawing of the
structure of 1 is shown in Figure 2.
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Fig.1 The monoterpene partial stucture of 1

Triptonine B (2), C,;H,,O,,N, contained four acetyl groups and a monoterpene partial structure
such as 1. Its 'H, "C NMR spectral data” were very similar to that of 1, except for the pyridine
unit, and also this pyridine unit was very similar to that of hypoglaunine A (3)”. Thus, compound
2 was assumed to be an isomeric evonine-type sesquiterpene alkaloid. By the elucidation of 2D
NMR spectral data, the structure of compound 2 was determined as shown. (Fig.3)
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Fig.3

More than fifty macrocycle sesquiterpene pyridine alkaloids have been isolated from Celastraceae
plants, but the only example of a compound related to triptonine A (1) is cathedulin-K 20%
which has a dimacrocycle structure. However, triptonine A (1) and B (2), which have a
monoterpene structure bonded to the sesquiterpene molecule by ester linkage, are unique
sesquiterpenoids first found in a natural source.

In searching for natural products as potential anti-AIDS agents, several compound series, such
as coumarins”, diterpenoids'®, triterpenoids'”, tannins'>'¥ were reported to have anti-HIV
activity. In this paper, we reported a new class of potent anti-HIV agents, compound 1 and
related sesquiterpene alkaloids isolated from 7. hypoglaucum; their anti-HIV activity data are
shown in Table 1. Triptonine A (1) inhibited HIV replication in H9 lymphocytes with an EC,;
value of 2.54pg/ml and it inhibited uninfected H9 cell growth with an IC,, value of >100ug/ml,
calculated therapeutic index value of 39.4. In general, TI>5.0 is considered to be significant
activity; hypoglaunine B (4) showed extremely potent anti-HIV activity with a TI value of
>1000, that is uncommon in a bioactive compound from a natural source.

Table 1. Anti-HIV activity of triptonine A (1) and related compounds

Compound IC, (ng/ml) EC,,(ng/ml) TI
Triptonine A (1) >100 2.54 394
Hypoglaunine A (3) >100 0.130 769
Hypoglaunine B (4)  >100 0.10 >1000
Hyponine E'Y (5) 1.95 0.172 113
Forrestine'? (6) >100 0.480 208
Cangoronine E-1? 56.8 0.9 63.4

AZT 500 0.032 15625
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