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Abstract—Terminalin A 1, a new A-seco-triterpene, was isolated from the stem bark of Terminalia glaucescens Planchon. This
compound has an unprecedented rearranged seco-glutinane structure with a pyran ring-A and an isopropanol moiety, as
determined by spectroscopic and single-crystal X-ray diffraction analysis. Other known triterpenes, friedelin, �-sitosterol,
stigmasterol, lupeol, betulinic acid, �-amyrin and long chain fatty acids were also isolated. © 2002 Elsevier Science Ltd. All rights
reserved.

The Terminalia species (Combretaceae) are extensively
used in the indigenous medicines of Central African
regions.1 Terminalia glaucescens is prescribed as an
anti-dysenteric and anti-microbial agent and is report-
edly also useful in the last phase of AIDS.2 The extract
of the plant showed a wide spectrum of antibacterial
activity against periodontopathic bacteria.3 The ethano-
lic extract of T. glaucescens also exhibited antiplasmo-
dial activity.4 Cyotoxic effects5 and aldose reductase
inhibition activity of the methanolic extract of T.
glaucescens6 have also been reported. The current phy-
tochemical study on the stem bark extract of T.
glaucescens collected from Cameroon has led to the
isolation of a novel triterpene compound, terminalin A
1 (Fig. 1) with a rearranged glutinane skeleton, along
with a number of the other constituents. The com-
pound exhibited inhibitory activity against prolyl
endopeptidase (PEP).

The methanolic extract of the stem bark of the plant
after column and thin-layer chromatography afforded,
compound 1. The HREI MS of compound 1 showed an
M+ at m/z 444.3123 in agreement with the molecular
formula C30H52O2 (calcd 444.3129) indicating the pres-
ence of five double bond equivalents, which accounted
for five rings. A strong IR absorption at 3316 cm−1

indicated an -OH function. The 1H NMR spectrum
(400 MHz, CDCl3) of compound 1 contains singlets for
eight methyls at � 0.94, 0.97 (6H), 1.07, 1.08, 1.14, 1.26

and 1.29. The signals resonating at � 3.67 and 3.85 were
assigned to the geminally coupled methylene protons �-
to the oxygen of the pyran ring. Connectivities among
the C-1, C-2 and C-3 protons were established from the
1H–1H COSY spectrum. The 13C NMR spectrum of 1
showed resonances for all 30 carbons in the molecule.
The DEPT spectrum showed the presence of eight
methyl, twelve methylene, three methine and seven
quaternary carbons.7

The HMBC spectrum supported the proposed structure
for compound 1. Single-crystal X-ray diffraction analy-

Figure 1. Important HMBC correlations in terminalin A 1.* Corresponding authors.
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Figure 2. The ORTEP representation of the X-ray structure
of terminalin A 1.

isolated only from the leaf wax of some Hoya species
(Asclepiadaceae). The biosynthesis of ring A degraded
triterpenes have also been discussed on the basis of
geochemical, photochemical and biochemical aspects.10

Although degraded triterpenes are well known as natu-
ral products,11–14 a rearranged heterocyclic seco-gluti-
nane derivative such as 1 has not been found earlier. A
related ring A degraded glutinane, dischidiol has been
isolated from Dischidia formosana.15 The degradation
of ring A of triterpenes to open seco and des-ring-A
derivatives is also common in microbially transformed
products.11–14 A proposed biosynthesis of terminalin A
is given in Scheme 1.

Compound 1 showed inhibitory activity (IC50=73.23
�M±1.467) against prolyl endopeptidase (PEP, EC
3.4.21.26).16 PEP is a serine—peptidase that hydrolyzes
peptide bonds at the L-proline carboxy terminal.17 PEP
also plays an important role in the metabolism of
proline-containing neuropeptides, and it is recognized
to be involved in learning and memory.18 PEP has
recently gained interest since its specific inhibitors can
relieve scopolamine induced amnesia.19,20 Z-Pro-proli-
nal was used as a standard inhibitor and its IC50=1.27
nM±0.01, was approximately the same as mentioned by
Tanaka et al.21 in the assay.

Some other known compounds such as friedelin, �-
sitosterol, stigmasterol, lupeol, betulinic acid, �-amyrin
and long chain fatty acids have also been isolated for
the first time from this plant species.

sis was carried out to confirm unambiguously the struc-
ture 1 for this novel compound. The ORTEP represen-
tation is presented in Fig. 2.8

A number of ring A degraded triterpenes have been
isolated earlier from sediments and petroleum, except
for 3,4-seco-3-nor-olean-12-en-1-ol,9 which has been

Scheme 1. A proposed biogenetic pathway to terminalin A 1.
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