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ABSTRACT

Chemical investigation of the dichloromethane extract of the leaves of Sphaeranthus africanus afforded
carvotanacetone derivatives (1, 3a and 3b), chrysosplenol D (4), squalene (5), spinasterol (6), and stigmasterol (7).
The structures of 1 and 3a-7 were identified by NMR spectroscopy.

Keywords: Sphaeranthus africanus, Asteraceae, chrysosplenol D, squalene, spinasterol, stigmasterol

INTRODUCTION

Sphaeranthus africanus Linn. of the family Asteraceae is a weed found in open damp places throughout the
Philippines. The plant is used as a tonic, vermifuge, emollient and diuretic, while a decoction of the leaves is used as
antiblennorrhagic and the juice is employed as a gargle in inflammation of the throat [1]. The whole plant is used in
ayurvedic treatment of pitta epilepsy, migraine, jaundice, fever, cough, hemorrhoids, helminthiasis, skin diseases
and as nervine tonic [2]. It is also used for cough, depurative, toothache and tumor (breast) [3].

We earlier reported the isolation of four new carvotanacetone derivatives (1, 2, 3a, and 3b) from the leaves of S.
africanus. Compounds 1-3 exhibited antibacterial activity against Staphylococcus aureus and Pseudomonas
aeruginosa and antifungal activity against Candida albicans, Trichophyton mentagrophytes and Aspergillus niger
[4]. Previous studies reported the isolation of carvotanacetone derivatives from congeners of the plant, S. suaveolens
D. C.[5], S. bullatus [6], and the aerial part of S. confertifolius Robyns [7].

We report herein the isolation of 1, 3a-3b, chrysosplenol D (4), squalene (5), spinasterol (6), and stigmasterol (7),

(Fig. 1) from the leaves of S. africanus. To the best of our knowledge, this is the first report on the isolation of 4-7
from the plant.
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Fig. 1. Chemical constituents of Sphaeranthus africanus: carvotanacetone derivatives (1-3b), chrysosplenol D (4), squalene (5), spinasterol
(6), and stigmasterol (7)

EXPERIMENTAL SECTION

General Experimental Procedures

NMR spectra were recorded on a Varian VNMRS spectrometer in CDCl; at 600 MHz for 'H NMR and 150 MHz
for C NMR spectra. Column chromatography was performed with silica gel 60 (70-230 mesh). Thin layer
chromatography was performed with plastic backed plates coated with silica gel Fas4 and the plates were visualized
by spraying with vanillin/H,SO, followed by warming.

Sample Collection
The leaves of Sphaeranthus africanus Linn. were collected from Damarinas, Cavite, Philippines in June 2009. The
sample was collected and identified by one of the authors (DDR).

Isolation of the Chemical Constituents of S. africanus

General Isolation Procedure

A glass column 20 inches in height and 2.0 inches internal diameter was packed with silica gel. The crude extract
from the leaves were fractionated by silica gel chromatography using increasing proportions of acetone in
dichloromethane (10% increment) as eluents. One hundred milliliter fractions were collected. All fractions were
monitored by thin layer chromatography. Fractions with spots of the same Rf values were combined and
rechromatographed in appropriate solvent systems until TLC pure isolates were obtained. A glass column 18 inches
in height and 1.0 inch internal diameter was used for the crude extracts from the leaves. Ten milliliter fractions were
collected. A glass column 12 inches in height and 0.5 inch internal diameter was used for the rechromatography.
Two milliliter fractions were collected. Final purifications were conducted using Pasteur pipettes as columns.

Isolation

The air-dried leaves (568.8 g) of S. africanus were ground in a blender, soaked in CH,Cl, for three days and then
filtered. The filtrate was concentrated under vacuum to afford a crude extract (32.5 g) which was chromatographed
using increasing proportions of acetone in CH,Cl, at 10% increment. The CH,Cl, fraction was rechromatograped
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(3%) in petroleum ether to afford 5 (4 mg). The 30% to 40% acetone in CH,Cl, fractions were combined and
rechromatograped (3x) in petroleum ether to afford 6 (10 mg) and 7 (6 mg) after washing with petroleum ether. The
70% acetone in CH,Cl, fraction was rechromatograped (4x) in CH3;CN:Et,O:CH,Cl, (0.5:0.5:9 by volume ratio) to
afford 1 (4 mg) after washing with petroleum ether. The 80% acetone in CH>Cl, fraction was rechromatograped
(5%) in CH3CN:Et,O:CH,Cl, (1:1:8 by volume ratio) to afford 4 (3 mg) after washing with petroleum ether. The
90% acetone in CH>Cl, fraction was rechromatograped (6x) in CH3;CN:Et,O:CH,Cl, (1.5:1.5:7 by volume ratio) to
afford a mixture of 3a and 3b (5 mg) after washing with petroleum ether.

RESULTS AND DISCUSSION

Silica gel chromatography of the dichloromethane extract of the air-dried leaves of Sphaeranthus africanus afforded
1 and 3a-7. The structures of the carvotanacetone derivatives (1, 3a-3b) [2], chrysosplenol D (4) [8,9], squalene (5)
[10], spinasterol (6) [11,12], and stigmasterol (7) [13] were identified by comparison of their 'H and "C NMR data
with those reported in the literature [4, 8-13].

Although no biological activity tests were conducted on the isolated compounds, literature search revealed that 4-7
exhibited the following bioactivities.

Bioactivity-guided isolation on Vitex negundo led to the identification of chrysoplenetin and chrysosplenol D (4) as
the active constituents with PCsy values of 3.4 ug/mL and 4.6 pg/mL, respectively against PANC-1 human
pancreatic cancer cells. These compounds induced apoptosis-like morphological changes in PANC-1 cells [14].
Flavonoid 4 inhibited the growth of KB cells with an EDsy = 13.95 pg/mL [15]; markedly inhibited the
incorporation of 32P into phospholipids when HeLa cells are stimulated by 12-O-tetradecanoylphobol-13-acetate
(TPA) [16]; and inhibited the growth of tsFT210 cells with an ICsy = 3.5 pg/mL by inducing apoptosis [17].
Another study reported that 4 exhibited strong inhibitory activity against P. fluorescens which was comparable with
that of ampicillin sodium (MIC, 500 pg mL™). It showed weak activities against E. coli, B. subtilis and M.
tetragenus, with (MIC) values of 500, 500 and 250 pg' mL™, respectively [18]. Flavonoid 4 from Artemisia annua
was linked to the in vitro anti-plasmodial activity of either whole plant or cell cultures [19].

Squalene (5) significantly suppresses colonic ACF formation and crypt multiplicity. This strengthens the hypothesis
that squalene possesses chemopreventive activity against colon carcinogenesis [20]. It has cardioprotective effect
which is related to inhibition of lipid accumulation by its hypolipidemic properties and/or its antioxidant properties
[21].

Spinasterol (6) exhibited cytotoxicity against HCT 116 with an IC s value of 40.52 pg/mL [13]. Furthermore, 6

isolated from Pueraria root showed antitumor activity [22]. It demonstrated a positive vascular damage activity and
showed possible anti-angiogenic properties characterized by capillary hemorrhaging and ghost vessels, which
eventually led to a non-functional chorioallantoic membrane [11]. Another study reported that 6 exhibited
antibacterial action against Streptococcus mutans and S. sorbrinus [23].

Stigmasterol (7) lowered plasma cholesterol levels, inhibited intestinal cholesterol and plant sterol absorption, and
suppressed hepatic cholesterol and classic bile acid synthesis in Winstar as well as WKY rats [24]. It showed
therapeutic efficacy against Ehrlich ascites carcinoma bearing mice while conferring protection against cancer
induced altered physiological conditions [25].

CONCLUSION
The compounds isolated from the leaves of S. africanus, chrysosplenol D (4), squalene (5), spinasterol (6), and

stigmasterol (7), have been reported to exhibit anticancer activities. The antitumor property of the plant may be
attributed to active principles which include 4-7.
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