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Investigation of the chloroform extract of Euphorbia ammak leaves led to the isolation of three
compounds: euphol (1), a-glutinol (2) and stigmasterol (3) Their structures were elucidated
by 1D and 2D NMR, as well as by comparison with the reported data. Compounds 1-3
exhibited cytotoxicity in vitro against human cervical adenocarcinoma (Hela), among which,

compound 1 showed the best activity.
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INTRODUCTION

The genus Ewuphorbia (family Euphorbiaceae) comprises
more than 2000 species. It is widely distributed and
considered one of the large genera of Angiosperms.!'!
Several plants of this genus were traditionally reported to
treat cancer.'"”! Terpenes were commonly isolated from
Euphorbia plants, in addition to other constituents such
as steroids, phenolics and flavonoids.""! Euphorbia anmak
grows in Saudi Arabia and Yemen peninsula; the latex of the
plant was previously investigated for its cytotoxicity # vitro
against human cancer cell lines.”) No previous investigation
has been reported on the constituents of this plant so the
present study aimed to explore its chemical composition
and to test the cytotoxic activity of its isolated constituents.

MATERIALS AND METHODS

Plant material
E. ammak was collected in April 2012 from the western
region of Saudi Arabia. The plant material was identified
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by members of Plant Taxonomy Department, College
of Science, King Abdulaziz University, Saudi Arabia.
A voucher specimen is deposited at the Herbarium of the
Department of Natural Products and Alternative Medicine,
College of Pharmacy, King Abdulaziz University, Jeddah,
Saudi Arabia. The leaves were air-dried in the shade, then
ground.

General experimental procedures

Melting points were uncorrected and measured on a digital
melting point apparatus (Buchi melting point B-540),
NMR spectra were recorded on Varian Mercury 400 plus
spectrometer ('H-NMR 400 and "C-NMR 100 MHz), using
TMS as internal standard and CDCI, as the solvent. EIMS
were recorded on a Shimadzu PQ-5000 instrument at 70
eV. Column chromatography was carried out on silica gel
60 (70-230 mesh, Merck). TLC analyses were conducted
on pre-coated silica gel 60 F_, plates (0.25 mm thickness,
Merck), developed with solvent systems 100% CH,CI,.
Localization of spots was accomplished by spraying with
p-anisaldehyde followed by heating at 110°C.

Extraction and isolation

The air-dried powdered leaves of E. ammak (3 kg) were
exhaustively extracted with ethanol 70% (4 X 5 L) by
percolation. The residue left after the evaporation of
the solvent (200 g) was successively fractionated with
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chloroform and ethyl acetate (5 X 500 mL, each). The
chloroform extract (8 g) was chromatographed on
repeated silica gel column, eluted in increasing polarity with
n-hexane/CH,Cl, mixtures (90-10%) followed by 100%
CH,CI, and CH,Cl,/MeOH (99-95%) mixtures. Fractions
were collected, monitored by TLC and yield compounds
1 (102 mg, R/ = 0.41) from the fraction eluted with 50%
n-hexane/CH,Cl,, 2 (68.5 mg, sz 0.47) from the fraction
eluted with 60% #-hexane/CH,Cl, and 3 (33 mg, R,=0.33)
from the fraction eluted with 40% #-hexane/CH,Cl,. The
isolated compounds were subjected to the determination
of their melting points and to structural analysis.

Spectroscopic data

Eupha-8, 24-dien-3f-ol (Euphol) C,,H,,0 (1)

White needles, m.p. 118-120°C, EI = MS /% (tel. int.):
426 [M]* (0.5), 419 (34), 388 (21), 258 (24), 149 (21),
135 (24), 133 (19), 123 (26), 121 (28), 119 (26), 109 (48),
107 (28), 105 (23), 97 (19), 95 (49), 93 (25), 91 (19), 83 (31),
81 (40), 79 (18), 71 (22),69 (100), 67 (25), 57 (36), 55 (70),
43 (63), 41 (69). 'H-NMR (400 MHz, CDCL) 3, (ppm):
5.10 (brt, | = 6.3 Hz, H-24), 3.24 (dd, | = 4.7, 11.6 Hz,
H-30), 1.69 (s, 3H-27), 1.61 (s, 3H-26), 1.00 (5, 3H-19),
0.96 (s, 3H-29), 0.88 (5, 3H-30), 0.86 (4, ] = 6.3 Hz, 3H-21),
0.81 (5, 3H-28), 0.76 (s, 3H-18). "C-NMR (100 MHz,
CDCL) §_ (ppm): 134.02 (C-8), 133.54 (C-9), 130.81 (C-25),
125.20 (C-24), 78.98 (C-3), 50.98 (C-5), 50.03 (C-14),
49.66 (C-17), 44.13 (C-13), 38.94 (C-4), 37.28 (C-10),
35.86 (C-20), 35.44 (C-22), 35.27 (C-1), 30.86 (C-12),
29.80 (C-15), 28.12 (C-16), 28.06 (C-28), 27.95 (C-2),
2768 (C-7), 25.62 (C-27), 24.78 (C-23), 24.46 (C-30),
21.48 (C-11), 20.15 (C-19), 18.96 (C-21), 18.91 (C-6),
17.65 (C-26), 15.63 (C-18), 15.52 (C-29).
Glutin-5-en-3a-ol (a-Glutinol) C,,H,,0 (2)

White powdet, m.p. 201-203°C, EI £ MS /% (tel. int.):
426 [M]* (0.5), 272 (28), 258 (24), 206 (22), 204 (28),
190 (18), 163 (18), 150 (19), 149 (20), 147 (21), 135 (36),
133 (20), 123 (40), 121 (47), 119 (27), 109 (67), 108 (26),
107 (61), 105 (30), 95 (100), 93 (47), 91 (30), 82 (25),
79 (37), 71 (22), 69 (91), 67 (48), 55 (64), 43 (33), 41 (71).
'H-NMR (400 MHz, CDCL) 8 (ppm): 5.63 (m, H-6),
3.46 (brs, H-3ar), 1.16 (s, 3H-28), 1.14 (s, 3H-24), 1.09 (s,
3H-206), 1.04 (s, 3H-23), 1.01 (5, 3H-27), 0.99 (s, 3H-30),
0.95 (5, 3H-29), 0.85 (s, 3H-25). "C-NMR (100 MHz,
CDCL) 8. (ppm): 141.81 (C-5), 122.29 (C-6), 76.56 (C-3),
49.90 (C-10), 47.64 (C-8), 43.27 (C-18), 41.05 (C-4),
39.51 (C-13), 39.17 (C-22), 38.05 (C-14), 36.25 (C-106),
35.29 (C-19), 35.06 (C-9), 34.82 (C-11), 34.75 (C-29),
33.33 (C-21), 32.60 (C-30), 32.29 (C-15), 32.26 (C-28),
30.57 (C-12), 30.31 (C-17), 29.17 (C-23), 28.47 (C-20),
28.04 (C-2), 25.68 (C-24), 23.86 (C-7), 19.85 (C-20),
18.65 (C-27), 18.44 (C-1), 16.44 (C-25).
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Stigmasterol C,,H,,0 (3)

White powder, m.p. 165-167°C, EI + MS »/ (tel. int.):
412 [M]* (0.2), 409 (21), 254 (20), 161 (20), 159 (206),
147 (22), 145 (28), 135 (19), 133 (25), 123 (19), 121 (20),
119 (28), 109 (23), 107 (34), 105 (37), 97 (30), 95 (50),
93 (37), 91 (32), 85 (22), 83 (53), 81 (72), 79 (34), 71 (27),
69 (57), 67 (34), 63 (30), 57 (55), 55 (100), 43 (89), 41 (53),
29 (24), 28 (41), 19 (67). '"H-NMR (400 MHz, CDCL)
SH (ppm): 5.35 (m, H-6), 5.16 (m, H-22), 4.99 (2, H-23),
3.51 (m, H-3), 1.02 (5, 3H-19), 0.91 (4, ] = 6.3, 3H-21),
0.85 (7, 3H-29), 0.81 (4, ] = 6.5, 3H-206), 0.81 (d, ] = 6.5,
3H-27), 0.68 (s, 3H-18). "C-NMR (100 MHz, CDCl,)
8. (ppm): 140.97 (C-5), 138.54 (C-20), 129.47 (C-21),
121.90 (C-6), 72.02 (C-3), 56.98 (C-14), 56.16 (C-17),
50.35 (C-9), 46.04 (C-22), 42.52 (C-4), 42.52 (C-13),
40.01 (C-18), 39.99 (C-12), 37.47 (C-1), 36.37 (C-10),
32.12 (C-7), 32.12 (C-8), 31.88 (C-2), 29.35 (C-25),
29.15 (C-106), 26.27 (C-23), 25.64 (C-15), 23.28 (C-19),
21.30 (C-11), 20.05 (C-27), 19.63 (C-26), 19.00 (C-28),
12.27 (C-24), 12.08 (C-29).

In vitro cytotoxic assessment

Chemicals and drugs

Sulforhodamine-B dye (Sigma Chemical Co.; St. Louis,
MO). RPMI-1640 media, fetal bovine serum, trypsin and
other cell culture materials (Gibco Invitrogen; Catlsbad,
CA, USA). Other reagents were of the highest analytical
grade.

Cell culture

Cervical adenocarcinoma cell line, Hela, was obtained
from the Vaccera (Giza, Egypt). Cells were maintained
in RPMI-1640 supplemented with 100 pg/mL
stteptomycin, 100 units/mL penicillin and 10%
heat-inactivated fetal bovine serum in a humidified,
5% (v/v) CO, atmosphere at 37°C. The cells
were maintained as “monolayer culture” by serial
subculturing.

SRB cytotoxicity assay

Cytotoxicity was determined using SRB method as
previously described by Skehan.! Exponentially growing
cells were collected using 0.25% Trypsin-EDTA and
seeded in 96-well plates at 1000-2000 cells/well in
RPMI-1640 supplemented medium. After 24 h, cells
were incubated for 72 h with various concentrations
of the tested compounds. Following 72 h treatment,
the cells will be fixed with 10% trichloroacetic acid
for 1 h at 4°C. Wells were stained for 10 min at room
temperature with 0.4% SRB dissolved in 1% acetic
acid. The plates were air dried for 24 h and the dye
was solubilized with Tris-HCI for 5 min on a shaker at
1600 rpm. The optical density (OD) of each well was
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measured spectrophotometrically at 564 nm with an
ELISA microplate reader (ChroMate-4300, FL, USA).

Data analysis
The dose response curve of compounds was analyzed
using E_model.

%Cell viability =(100-R )x 1-ﬂ +R
K,"+[D]"

where R is the residual unaffected fraction (the
resistance fraction), [D] is the drug concentration
used, K, is the drug concentration that produces a
50% reduction of the maximum inhibition rate and m
is a Hill-type coefficient. IC_ was defined as the drug
concentration required to reduce fluorescence to 50%
of that of the control (i.e. K, = IC, when R = 0 and
E_ = 100-R).

RESULTS AND DISCUSSION

Chromatographic separation of the chloroform
extract of leaves resulted in the isolation of three
compounds [Figure 1] which were identified by physical
and spectral means. The NMR spectra of compounds
1-3 showed close similarity. Compounds 1 and 2 showed
triterpenoidal skeleton, while compound 3 showed
a steroidal one. Compound 1 was obtained as white
needles,"H-NMR spectrum showed seven singlet signals
assigned for the protons of tertiary methyl groups (9,
0.76-1.69), a sharp doublet signal (8,, 0.86, ] = 6.3 Hz)
for a secondary methyl group, a carbinol proton (3,
3.24, dd, ] = 4.7, 11.6 Hz) at H-3 and an olefinic
proton (8, 5.10, bz, | = 6.3 Hz) at H-24. Compound
2 was obtained as a white powder, 'H-NMR spectrum
displayed singlet signals corresponding to eight methyl
groups (8, 0.85-1.16), a carbinol proton (§,, 3.46) at
H-3 and an olefinic proton (8, 5.63) at H-6. From the

Figure 1: Structures of compounds 1-3
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aforementioned results compound 1 and 2 could be
identified as euphol (1), a-glutinol (2). Compound 3
was obtained as a white powder, 'TH-NMR spectrum
revealed the presence of C-24 ethyl sterol nucleus that
was confirmed by the appearance of the protons of
the six methyl groups at 8, 0.68 and 1.02 appearing as
two singlet signals corresponding to Me-18 and Me-19,
at 0.81 ppm for two equivalent doublets (J = 6.5 Hz)
corresponding to Me-26 and Me-27, at 0.91 ppm for the
doublet corresponding to Me-21 (J = 6.3Hz) and a signal
at 0.85 ppm appeared as triplet, assigned to the methyl
group Me-29. Moreover, four protons multiplet at 8, 3.51
corresponding to H-3, at 5.35 ppm to the olefinic proton
at C-0, at 5.16 and 4.99 ppm for the olefinic protons at
C-22 and C-23, respectively. From the aforementioned
data, compound 3 was identified as stigmasterol (3). The
full assignments of the structures of compounds 1-3
were deduced from full correlation analysis of its COSY,
HMBC, HSQC spectra and confirmed by comparing their
data with published ones.” " Allisolated compounds were
tested 7z vitro for their cytotoxic activity against human
cervical adenocarcinoma cell line (Hela), Compound
1 is the best one among the tested compounds having
low IC,, value 9.25 pg/ml together with low resistant
fraction 13% compared to the other tested compounds
2 and 3 which encountered high resistance fraction of
about 48 and 45%, respectively [Figure 2]|. The result
was in accordance with previous reports concerning
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Figure 2: Results of cytotoxicity for compounds 1-3 against human
cervical adenocarcinoma
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the cytotoxic activity of euphol (1).>'"?! It is worthy to

mention that euphol (1) was the only major compound
found in the milky sap of leaves as detected by thin layer
chromatography, while ot-glutinol (2) and stigmasterol (3)
were absent. This is the first report on the chemical
investigation of L. ammak growing in Saudi Arabia.
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