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INTRODUCTION

Echinopsis oxygona (Link) zucc. ex Pfeiff of the family
Cactaceae is commonly known as easter lily cactus and sea
urchin cactus [1]. It grows on rocks and walls at high altitudes
in the Mountain Province and is cultivated as an ornamental
plant at lower altitudes in the Philippines. This cactus has no
report regarding the chemical constituents and biological
activities. However, Echinopsis tubiflora (Pfeiffer) Zuccarini,
a congener of E. oxygona was reported to contain 24-
methylcholesterol (33.1% of total) and sitosterol (66.9% of
total) which is of relevance to present report [2].

Herein, an isolation of ostreasterol (1), ostreasteryl fatty
acid esters (2) and ergosterol peroxide (3) from the flowers
and a mixture of β-sitosterol (4) and stigmasterol (5) in about
2:1 ratio from the stems is reported. This is the first report on
the isolation of 1-5 (Fig. 1) from E. oxygona.

EXPERIMENTAL

NMR spectra were recorded on a Varian VNMRS spectro-
meter in CDCl3 at 600 MHz for 1H NMR and 150 MHz for 13C
NMR spectra. Spectra were referenced to the residual proton
in CDCl3 at δ 7.24 (1H) and CDCl3 at δ 77.0 (13C). Column
chromatography was performed with silica gel 60 (70-230
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mesh). Thin layer chromatography was performed with plastic
backed plates coated with silica gel F254 (0.2 mm layer thick-
ness) and the plates were visualized by spraying with vanillin/
H2SO4 solution followed by warming. All solvents used are
analytical grade.

Sample collection: The sample was collected from Lupao,
Nueva Ecija, Philippines on January 15, 2018. It was authen-
ticated as Echinopsis oxygona (Link) zucc. ex Pfeiff at the Biolo-
gical Sciences Department, Central Luzon State University,
Science City of Munoz, Nueva Ecija, Philippines.

General isolation procedure: Initial chromatographic
steps were performed using a glass column 12 inches in height
and 0.5 inch internal; 5 mL fractions were collected. All frac-
tions were monitored by thin layer chromatography. Fractions
with spots of the same Rf values were combined and rechroma-
tographed in appropriate solvent systems until TLC pure
isolates were obtained. Final purifications were conducted using
Pasteur pipettes as columns; 1 mL fractions were collected.

Isolation of the chemical constituents of E. oxygona
flowers: The freeze-dried flowers (12.3 g) were ground in a
blender, soaked in CH2Cl2 for 3 days and then filtered. The
solvent was evaporated under vacuum to afford a crude extract
(0.2808 g) which was chromatographed using increasing
proportions of acetone in CH2Cl2 at 10 % increments. The



CH2Cl2 and 10% acetone in CH2Cl2 fractions were combined
and rechromatographed by gradient elution using 5% EtOAc
in petroleum ether, followed by 10% EtOAc in petroleum ether
and finally 15% EtOAc in petroleum ether. The fractions eluted
with 5% EtOAc in petroleum ether were combined and
rechromatographed using 5% EtOAc in petroleum ether to
yield 2 (1.8 mg). The fractions eluted with 10% and 15% EtOAc
in petroleum ether were combined and rechromatographed
using 15% EtOAc in petroleum ether to afford 1 (3.3 mg) after
washing with petroleum ether. The 20% to 40% acetone in
CH2Cl2 fractions were combined and rechromatographed using
20% EtOAc in petroleum ether to yield 3 (1.2 mg) after washing
with petroleum ether.

Isolation of the chemical constituents of E. oxygona
stems: The freeze-dried stems (20.3 g) were ground in a blender,
soaked in CH2Cl2 for 3 days and then filtered. The solvent was
evaporated under vacuum to afford a crude extract (0.2611 g)
which was chromatographed using increasing proportions of
acetone in CH2Cl2 at 10 % increments. The 20% acetone in
CH2Cl2 fraction was rechromatographed using 10% EtOAc in
petroleum ether to afford a mixture of 4 and 5 (2.1 mg) after
washing with petroleum ether.

Ostreasterol (1): Colourless solid; 1H NMR (CDCl3, 600
MHz): δ 3.50 (1H, m, H-3), 5.33 (1H, dd, J = 4.8, 2.4 Hz, H-
6), 4.69 (1H, br s, H-28b), 4.64 (1H, d, J = 1.2 Hz, H-28a), 1.01
(3H, d, J = 7.2 Hz, H-26/H-27), 1.00 (3H, d, J = 6.6 Hz, H-26/

H-27), 0.99 (3H, s, H-19), 0.93 (3H, d, J = 6.6 Hz, H-21), 0.66
(3H, s, H-18); 13C NMR (CDCl3, 150 MHz): δ 37.24 (C-1),
30.96 (C-2), 71.80 (C-3), 42.28 (C-4), 140.74 (C-5), 121.71
(C-6), 31.90 (C-7), 31.90 (C-8), 50.11 (C-9), 36.49 (C-10), 21.07
(C-11), 39.77 (C-12), 42.35 (C-13), 56.75 (C-14), 24.28 (C-
15), 28.20 (C-16), 55.98 (C-17), 11.85 (C-18), 19.39 (C-19),
35.74 (C-20), 18.70 (C-21), 34.68 (C-22), 30.96 (C-23), 156.88
(C-24), 33.79 (C-25), 21.86 (C-26), 21.99 (C-27), 105.92 (C-28).

Ostreasteryl fatty acid esters (2): Colourless solid; 1H
NMR (CDCl3, 600 MHz): δ 4.58 (1H, m, H-3), 1.35 (1H, d, J
= 4.8 Hz, H-6), 4.69 (1H, br s, H-28b), 4.64 (1H, d, J = 1.2
Hz, H-28a), 1.01 (3H, d, J = 7.2 Hz, H-26/H-27), 1.00 (3H, d,
J = 6.6 Hz, H-26/H-27), 1.00 (3H, s, H-19), 0.93 (3H, d, J =
6.6 Hz, H-21), 0.66 (3H, s, H-18), 2.26 (2H, t, J = 7.8 Hz, α-
CH2), 1.22-1.29 (br s, (CH2)n), 0.86 (3H, t, J = 7.2 Hz); 13C
NMR (CDCl3, 150 MHz): δ 37.00 (C-1), 30.97 (C-2), 73.67
(C-3), 42.35 (C-4), 139.73 (C-5), 122.56 (C-6), 31.89 (C-7),
31.89 (C-8), 50.01 (C-9), 36.60 (C-10), 21.02 (C-11), 39.73
(C-12), 42.35 (C-13), 56.68 (C-14), 24.27 (C-15), 28.21 (C-
16), 55.97 (C-17), 11.83 (C-18), 19.32 (C-19), 35.75 (C-20),
18.70 (C-21), 34.67 (C-22), 30.97 (C-23), 156.89 (C-24), 33.80
(C-25), 21.89 (C-26), 22.00 (C-27), 105.92 (C-28), 173.35
(C-1'), 34.73 (C-2'), 31.92 (C-3'), 22.69, 25.07, 29.11-29.70
(CH2)n, 14.11 (CH3).

Ergosterol peroxide (3): Colourless solid; 1H NMR (600
MHz, CDCl3): δ 6.48 (1H, d, J = 8.4 Hz, H-6), 6.23 (1H, d, J
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Fig. 1. Chemical structures of ostreasterol (1), ostreasteryl fatty acid esters (2), ergosterol peroxide (3), β-sitosterol (4) and stigmasterol (5)
from E. oxygona
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= 8.4 Hz, H-7), 5.12 (1H, dd, J = 8.4, 15 Hz, H-22), 5.20 (1H,
dd, J = 7.8, 15 Hz, H-23), 3.95 (1H, m, H-3), 0.80 (3H, s, H-
18), 0.87 (3H, s, H-19), 0.98 (3H, d, J = 6.6 Hz, H-21), 0.80
(3H, d, J = 6.6 Hz, H-26), 0.82 (3H, d, J = 7.2 Hz, H-27), 0.89
(3H, d, J = 6.6 Hz, H-28); 13C NMR (150 MHz, CDCl3): δ 34.68
(C-1), 30.11 (C-2), 66.47 (C-3), 36.89, 36.92 (C-4, C-10),
82.14 (C-5), 135.40 (C-6), 130.74 (C-7), 79.41 (C-8), 51.68
(C-9), 20.87 (C-11), 39.34 (C-12), 44.56 (C-13), 51.08 (C-
14), 23.39 (C-15), 28.64 (C-16), 56.19 (C-17), 12.86 (C-18),
18.17 (C-19), 39.72 (C-20), 19.63 (C-21), 135.19 (C-22),
132.30 (C-23), 42.77 (C-24), 33.06 (C-25), 19.94 (C-26), 20.62
(C-27), 17.55 (C-28).

βββββ-Sitosterol (4): 1H NMR (600 MHz, CDCl3): δ 3.50 (1H,
m, H-3), 5.33 (1H, br d, J = 4.8 Hz, H-6), 0.66 (3H, s, H-18),
0.99 (3H, s, H-19); 13C NMR (150 MHz, CDCl3): δ 37.24 (C-
1), 31.65 (C-2), 71.81 (C-3), 42.31 (C-4), 140.74 (C-5), 121.72
(C-6), 31.90 (C-7), 31.90 (C-8), 50.15 (C-9), 36.50 (C-10),
21.08 (C-11), 39.77 (C-12), 42.29 (C-13), 56.76 (C-14), 24.36
(C-15), 28.24 (C-16), 56.04 (C-17), 11.97 (C-18), 19.39 (C-
19), 36.14 (C-20), 18.77 (C-21), 33.94 (C-22), 26.06 (C-23),
45.83 (C-24), 29.14 (C-25), 19.02 (C-26), 19.81 (C-27), 23.06
(C-28), 11.85 (C-29).

Stigmasterol (5): Colourless solid; 1H NMR (600 MHz,
CDCl3): δ 3.50 (1H, m, H-3),  5.35 (1H, br d, J = 4.8 Hz, H-6),
0.68 (3H, s, H-18), 0.99 (3H, s, H-19), 5.12 (1H, dd, J = 8.4,
15.0 Hz, H-22), 5.00 (1H, dd, J = 8.4, 15.0 Hz, H-23); 13C
NMR (150 MHz, CDCl3): δ 37.24 (C-1), 31.65 (C-2), 71.81
(C-3), 42.29 (C-4), 140.74 (C-5), 121.72 (C-6), 31.90 (C-7),
31.90 (C-8), 50.15 (C-9), 36.50 (C-10), 21.08 (C-11), 39.67
(C-12), 42.29 (C-13), 56.76 (C-14), 24.36 (C-15), 28.91 (C-16),
55.94 (C-17), 12.04 (C-18), 19.39 (C-19), 40.49 (C-20), 21.08
(C-21), 138.31 (C-22), 129.26 (C-23), 51.23 (C-24), 31.91 (C-
25), 21.21 (C-26), 18.97 (C-27), 25.40 (C-28), 12.25 (C-29).

RESULTS AND DISCUSSION

Silica gel chromatography of the dichloromethane extracts
of Echinopsis oxygona (Link) zucc. ex Pfeiff, yielded ostreasterol
(1), ostreasteryl fatty acid esters (2) and ergosterol peroxide
(3) from the flowers and a mixture of β-sitosterol (4) and
stigmasterol (5) in about 2:1 ratio from the stems. The NMR
data of 1 are in accordance with those reported in the literature
for ostreasterol [3]; 3 for ergosterol peroxide [4]; 4 for β-
sitosterol [5] and 5 for stigmasterol [5]. Compound 1 is also
called 24-methylenecholesterol and chalinasterol.

The chemical structure of 2 was deduced from 1 as follows.
The oxymethine proton at δ 3.50 bonded to the carbon at δ
71.80 in 1 were deshielded to δ 4.58 and 73.67, respectively
in 2. These indicated that the hydroxyl in 1 was replaced by
an alkyl ester in 2. Additional resonances in the 1H NMR
spectrum of 2 were attributed to the long-chain alkyl esters at
δ 1.22-1.29 (br s) for the long chain methylenes, δ 2.26 (t) for
the α-methylene and δ 0.86 (t) for the terminal methyl [6]. In
the 13C NMR spectrum, additional resonances were assigned
to the long-chain alkyl esters at δ 173.35 for the carboxylate,
δ 34.73 for the α-methylene, δ 31.92 for the β-methylene, δ
22.69, 25.07, 29.11-29.70 for the long-chain methylenes and
δ 14.11 for the terminal methyl [7].

The 2:1 ratio of the mixture of 4 and 5 was deduced from
the integrations of the 1H NMR resonances for the olefinic
protons of 4 at δ 5.33 and 5 at δ 5.33, 5.13 and 5.00 [5]. This
ratio was supported by the relative intensities of the methyl
singlets of 4 at δ 0.66 and 5 at δ 0.68 [5].

Although no biological activity tests were conducted on
the isolated compounds, literature search revealed that 3-5
exhibited anticancer properties. Sterol 3 suppressed infla-
mmatory response in RAW 264.7 macrophages and growth
of HT29 colon adenocarcinoma cells [8]. It was shown to
exhibit antitumor activity in multiple myeloma U266 cells,
Walker carcinosarcoma, human mammary adenocarcinoma,
human gastric tumor (SNU-1), human hepatoma (SUN-354),
human colorectal tumor (SUN-C4) and murine sarcoma-180
cell lines [9]. It exhibited an inhibitory effect on androgen-
sensitive (LNCaP) and androgen-insensitive (DU- 145) human
prostate cancer cells at µM concentrations [10] and suppressed
cell growth and STAT1 mediated inflammatory responses in
HT29 cells [11]. It inhibited the growth and induced apoptosis
of HL60 human leukaemia cells at a concentration of 25 µM,
inhibited TPA induced inflammation and tumor promotion in
mice and suppressed proliferation of mouse and human
lymphocytes stimulated with mitogens [12]. It showed potent
activity against the cancer cell lines MDA-MB435, HCT-8 and
SF-295 [13] and induced death of miR-378 cell [14]. On the
other hand, β-sitosterol (4) inhibited the growth of human
breast MCF-7 and MDA-MB-231 adenocarcinoma cells [15];
showed to be effective for the treatment of benign prostatic
hyperplasia [16]; and attenuated β-catenin and PCNA expre-
ssion and quenched radical in vitro in colon carcinogenesis
[17]. It also induced apoptosis mediated by the activation of
ERK and the downregulation of Akt in MCA-102 murine
fibrosarcoma cells [18]. Furthermore, stigmasterol (5) showed
therapeutic efficacy against Ehrlich ascites carcinoma bearing
mice and cytostatic activity against Hep-2 and McCoy cells
[19] and markedly inhibited tumour promotion [20].

Conclusion

The dichloromethane extracts of the flowers of Echinopsis
oxygona (Link) zucc. ex Pfeiff, yielded ostreasterol (1), ostrea-
steryl fatty acid esters (2) and ergosterol peroxide (3), while
the stems afforded β-sitosterol (4) and stigmasterol (5). This
is the first report on the isolation of sterols 1-5 from this cactus.
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