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- Antitumor Agents. 282, 2’-(R)-0.—Acefylglaucarubimme, a Quassinoid from Odyendyea
: gabanensis As a Potential Anti-Breast and Anti-Ovarian Cancer Agent
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A new gquassinoid, designated 2'-(R)-O-acetylglaucarubinene (1), and seven known quassinoids (2—8) were isolated,
using bicactivity-guided separation, from the bark of Odyendyea gabonensis (Pierre) Engler [syn. Quassia gabonensis
Pierre]: The structure of 1 was determined by spectroscopic analysis and by semisynthesis from glaucarubolone. Coniplete
H and “C NMR assignments of compounds 1—8 were also established from detailed analysis of two-dimensional
NMR spectra, and the reported configurations in odyendene {7) and odyendane (8) were corrected. Compound 1 showed
potent cytotoxicity against multiple cancer cell lines. Further investigation using varjous types of breast and ovarian
cancer cell lines suggested that 1 does mot target the estrogen receptor or progesterone receptor, When tested against-
mammary epithelial proliferation in vivo using a Brca]/pj' 3-deficient mice model, 1 also caused significant reducuon

in mammary duct branchmg

Quassinoids are known as the bitter principles of Simarouba-
cacous plants.'™® They are highly oxygenated triterpenes and
possess a wide spectrum of in vitro and in vivo biclegical activities,
including antitumor, antimalarial, antiviral, anti-inflammatory, an-
tifeedant, insecticidal, amoebicidal, antiulcer, and herbicidal effects.”
In particular, the quassinoid bruceantin was brought to a phase IT
clinical trial 2s an anticancer drug candidate;® however, lack of
significant efficacy in treating himan cancer led (o termination of
its clinical development in the early 1980s. From the initial studies
on various quassinoids, the mechanism of action was attributed to
the inhibition of site-specific protein synthesis by prevention of
ribosomal peptidyl transferase activity, leading to termination of
chain elongation® However, other postulated mechanisms for
inhibition of cancer cell growth include, but are not limited to,
inhibition of plasma membrane NADH oxidase activity,” down-
regulation of c-myc oncogene,® and mitochondrial membrane
depolarization with caspase-3 activation.”

The stem bark of Qdyendyea gabonensis (Pierre) Engler [syn
Ouassia gabonensis Pierre {Simaroubaceae)] is a source of guassi-
noids, and seven quassinoids, 2-(3)-O-acetylglaucarubinone (2),
glaucarubinone (3), ailanthinone (4), 2-(R)-O-acetylglaucarubin (5),
excelsin (6), odyendene (7), and odyendane (8), were previously
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isolated."™'? We have reinvestigated the stem bark of this plant
due to its potent selective cytotoxicity against breast cancer cell
lines in our prior studies aimed at discovering antitumor agents
from higher plants, Bioactivity-directed fractionation of this plant
extract led to the isolation and characterization of a new quassinoid,
2’-(R)-O—acetﬁ glaucarubinene (1), as an active principle, along with
2—8. We describe herein the isolatios and structure determination
of 1 by semisynthesis. The isolated quassinoids were evaluated in
vitra against human tumor cell replication (DU145 prostate cancer,
A549 human lung carcinoma, KB human epidermoid carcinomna
of the nasopharynx, and KB-V multi-drug-resistant expressing
P-glycoproetein). Compound 1 was also further investigated for in
vitro cytotoxic activity against multiple breast cancer cell lines.
‘We also describe the effect of 1.on mammary epithelial proliferation

. in vivo using a Breal/p53-deficient mice madel.

During this investigation, detailed analyses of 'H and C NMR
spectra of quassinoids 1—8 were conducted and led to the revision
of some previcusly reported data of 2—#6, as well as the correction
of configurations in odyendene (7} and odyendane (8).'2 For the
convenience of comparison and discussion, 2"-acetylglaucarubinone
(2) is referred 1o ag 2'-(5)-O-acetylglaucarubinone and its 2’-epimer
(1) as 2’-{R)-O-acetylglaucarubinone.

Results and Discussion

0. gabonensis was collected in Gabon in 1991 by NCI. The
active MeQH/CH,CY; (1:1) extract of the bark was fractionated into
hexane- and EtOAc-soluble fractions, as well as an insoluble
residue. The active EtQAc-soluble fraction was subjected to sifica
gel column chromatography (CC), (hexane/EtOAc gradient, then
MeOH), followed by reversed-phase HPLC, to give the new
compound 1 and the known quassinoids 2—8.

Compound 1 was isolated as a colorless, amorphous solid, and
its HREIMS indicated a molecular formula of CysHzs0y), which
was identical with that of 2. The close similarity in the 'F and *C

'NMR spectra (Tables 1 and 2, respectively) of 1 and 2, including
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