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Two new pentacyclic triterpenes 8,26-cyclo-urs-21-en-3β ,20β -diol (1) and 3β -acetoxy-8,26-
cyclo-ursan-20β -ol (2) together with 3-friedelanone, oleanolic acid, betulinic acid, lupeol acetate,
α- and β -amyrine, 3,5,7,4′-tetrahydroxyflavane, and 3,5,7,3′,4′-pentahydroxyflavane were isolated
from the stem bark of Ficus cordata (Moraceae). The structures of these secondary metabolites were
established using 1D and 2D NMR spectra and by comparison with published data or with authentic
samples. Compounds 1 and 2 exhibited weak antibacterial and no antifungal activity.
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Introduction

Ficus cordata Thunb. (Moraceae) is a savanna
tree of around ten meters height present in Sene-
gal, Angola, South Africa and Cameroon [1, 2]. The
leaves of this plant are used against hyperaesthesia,
ataxia, muscle tremor and padding motions and can
kill heifers 48 h after ingestion [3]. Ficus septica is
known for its purgative and emetic effects [4]. Pre-
vious phytochemical studies of the genus Ficus re-
sulted in the isolation of flavonoids, coumarins, al-
kaloids, steroids, ceramides and triterpenes [5]. In
the search for the chemical constituents of Cameroo-
nian medicinal plants [6], we have examined the
crude dichloromethane/methanol (1 : 1) extract of Fi-
cus cordata. In this paper we describe the isolation
and characterization of two new pentacyclic triter-
penes: 8,26-cyclo-urs-21-en-3β ,20β -diol (1) and 3β -
acetoxy-8,26-cyclo-ursan-20β -ol (2). To the best of
our knowledge, no previous phytochemical study has
been reported on Ficus cordata Thunb.

Results and Discussion

The stem bark of Ficus cordata was extracted with
dichloromethane/methanol (1 : 1) for 24 h. The extract
was submitted to flash chromatography, repeated col-
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umn chromatography and preparative TLC to afford 3-
friedelanone, oleanolic acid, betulinic acid, lupeol ac-
etate, α- and β -amyrine, 3,5,7,4′-tetrahydroxyflavane,
3,5,7,3′,4′-pentahydroxyflavane, and two new penta-
cyclic triterpenes (1 and 2). The 1H and 13C NMR and
MS data of the known compounds were consistent with
those reported in the literature.

Compound 1 gave a positive Liebermann Buchard
test characteristic of triterpenoids and was obtained
as an amorphous solid from hexane-ethyl acetate
(3 : 1). Its (+)-ESI HR mass spectrum exhibited
a pseudomolecular ion peak at m/z = 441.37257
[M+H]+, corresponding to a molecular formula
C30H49O2. The IR spectrum showed a broad sig-
nal at νmax = 3420 cm−1 corresponding to free hy-
droxyl groups. The absorption bands at νmax = 2934
and 886 cm−1 indicated a cyclopropane ring while
that at 1340 cm−1 showed the presence of C=C [7].
The 13C NMR and DEPT spectra displayed signals
for seven methyl, nine methylene and seven methine
groups as well as seven quaternary carbon atoms; two
sp3 carbons assignable to C-3 and C-20 at δ = 79.2
(CH) and 81.6 (Cq) were oxygenated; carbonyl groups
were absent.

The 1H NMR spectrum of compound 1 confirmed
the seven methyl groups by signals between δ = 0.78
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Fig. 1. Selected HMBC correlations of
8,26-cyclo-urs-21-en-3β ,20β -diol (1).

Fig. 2. Selected HMBC correlations of
3β -acetoxy-8,26-cyclo-ursan-20β -ol (2).

and 1.26, of which six were singlets and one was a dou-
blet (δ = 0.88, J = 6.4 Hz). An AB signal at δ = 0.36
and 0.56 (J = 4.1 Hz) was characteristic for a methy-
lene group of a tetrasubstituted cyclopropyl moiety [8].
The 1H NMR spectrum showed also a disubstituted cis
double bond at δ = 5.59 (br d, 2H). The corresponding
two olefinic carbon atoms at δ = 137.0 and 128.8 are
characteristic for C-21 and C-22 of urs-21-ene deriva-
tives [9].

From the molecular formula C30H48O2, seven dou-
ble bond equivalents are deduced. As two of them are
due to the double bond and the cyclopropane ring,
compound 1 must be a pentacyclic triterpene, probably
of the ursane type [10]. The broad doublet at δ = 3.42
(J = 12.0 Hz) was consistent with the presence of a β -
hydroxyl group at C-3. Due to the correlation between
H-28 and H-29 (and not H-30) shown in the NOESY
spectrum, the relative stereochemistry of the second
-OH group at position C-20 was determined to be β .
The NOESY correlation between H-25, H-26 and H-23
was also observed. The HMBC correlations (Fig. 1)
for H-21, H-22 / C-17 and C-20; H-30 / C-19, C-20
and C-21; H-26 / C-8, C-9, C-11, and C-14 as well as
for H-23, H-24 / C-3, C-4 and C-5 confirmed the as-
signments of major proton and carbon resonances in
1 together with the locations of the cyclopropyl and
hydroxyl groups. From the foregoing data compound
1 was characterized as 8,26-cyclo-urs-21-en-3β ,20β -
diol, which is described here for the first time.

Compound 2 was isolated as an amorphous solid
from the same fraction B eluted with hexane/ethyl ac-
etate (3 : 1). The EI mass spectrum exhibited a molec-
ular ion peak at m/z = 484 corresponding to the molec-
ular formula C32H52O3. The IR spectrum showed a
broad signal at νmax = 3409 cm−1 indicating free hy-
droxyl groups, and ester signals at νmax = 1733 (C=O)
and 1246 (C–O) cm−1. The absorption bands at νmax =
2939 and 886 cm−1 indicated the presence of a cyclo-
propane ring.

Comparison of the 1H and 13C NMR spectra (Ex-
perimental Section) of 1 and 2 showed strong simi-
larities of both compounds. As in 1, the presence of
an AB signal at δH = 0.54 and 0.32 (J = 4.2 Hz,
δC = 29.7) confirmed the CH2 group of a cyclo-
propyl moiety; two signals of oxygenated sp3 car-
bon atoms were also observed at δ = 80.6 (C-3) and
76.6 (C-20). The major difference between the NMR
spectra of both compounds was the appearance of an
acetyl signal at δH = 2.03 (s), δC = 21.3 (CH3) and
171.0 (Cq) and the absence of double bond signals.
Instead, two further methylene signals were visible in
the spectrum of 2. The down-field shift of H-3 from
δ = 3.42 in 1 to δ = 4.55 (dd, J = 5.6 and 10.9 Hz)
in 2 suggested that the acetoxy group should be lo-
cated in position 3. The analysis of the data and the
comparison with those of compound 1 and the liter-
ature [11] indicated that compound 2 is 3β -acetoxy-
8,26-cyclo-ursan-20β -ol, which is described here for
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the first time. This structure is supported by HMBC
data (Fig. 2).

The antifungal and antibacterial activities of com-
pounds 1 and 2 were determined using the agar dif-
fusion method with 9 mm paper disks loaded with
40 µg/mL of each compound. 8,26-Cyclo-urs-21-en-
3β ,20β -diol (1) showed weak activities against Bacil-
lus subtilis (14 mm inhibition zone diameter), Strep-
tomyces viridochromogenes (Tü 57) (12 mm), Mu-
cor miehei (13 mm), Chlorella vulgaris (11 mm) and
Scenedesmus subspicatus (10 mm); 3β -acetoxy-8,26-
cyclo-ursan-20β -ol (2) showed weak activities only
against Bacillus subtilis (11 mm) and Escherichia coli
(14 mm).

Experimental Section
Materials and methods

NMR spectra were measured on Varian Unity 300
(300.145 MHz) and Varian Inova 500 (499.876 MHz) spec-
trometers. ESI MS was recorded on a Finnigan LCQ with
a quaternary pump Rheos 4000 (Flux Instrument). ESI HR
mass spectra were recorded on a Bruker FTICR 4.7 T mass
spectrometer. EI MS spectra were recorded on a Finnigan
MAT 95 spectrometer (70 eV) with perfluorkerosene as ref-
erence substance for HREI MS. IR spectra were recorded
on a Perkin-Elmer 1600 Series FT-IR spectrometer from
films. Flash chromatography was carried out on silica gel
(230 – 400 mesh). Rf values were measured on Polygram SIL
G/UV254 (Macherey-Nagel & Co.).

Plant material

The stem bark of Ficus cordata was collected in March
2006, from “Mont Kala”, in the Center Province of
Cameroon, and the plant was identified by Mr. V. Nana of
the National Herbarium of Yaounde. A specimen has been
deposited in the National Herbarium, Yaounde, Cameroon
(Ref. Nr. 8613).

Extraction and isolation

The powdered stem bark of Ficus cordata (1.8 kg) was
extracted with CH2Cl2/MeOH (1 : 1) at r. t. for 24 h. After re-
moving the solvents by evaporation under reduced pressure,
the crude extract (155 g) was chromatographed on silica gel.
Elution with the binary solvent systems hexane/ethyl acetate
(1 : 1), ethyl acetate and methanol, afforded three fractions
A–C.

Fraction A (17.0 g) was chromatographed on silica gel
and eluted with a mixture of hexane/ethyl acetate of increas-
ing polarity to yield α- and β -amyrine (35.0 mg and 97 mg,

respectively) [12], betulinic acid (29.1 mg) [13], and lupeol
acetate (8.0 mg) [14].

Fraction B (12.0 g) was chromatographed on silica gel and
eluted using hexane/ethyl acetate (3 : 1) to deliver 8,26-cyclo-
urs-21-en-3β ,20β -diol (7.7 mg) (1), 3β -acetoxy-8,26-cyclo-
ursan-20β -ol (3.5 mg) (2) and 3-friedelanone (3.3 mg) [15].

Fraction C (36.0 g), chromatographed on silica gel
and eluted with a mixture of CH2Cl2/MeOH of increas-
ing polarity, produced in the same way oleanolic acid
(11.3 mg) [16], betulinic acid (7.9 mg), 3,5,7,4′-tetrahydr-
oxyflavane (60.1 mg) [17] and 3,5,7,3′,4′-pentahydroxy-
flavane (57.0 mg) [18].

8,26-Cyclo-urs-21-en-3β ,20β -diol (1)

Amorphous solid. – Rf = 0.52 (CH2Cl2). – [α]25
D = +37◦

(c = 0.07, [D6]acetone). – IR (film): ν = 3420, 3415, 2934,
2869, 1458, 1377, 1340, 1268, 1188, 1149, 1099, 1025,
1006, 993, 971, 916, 886, 737 cm−1. – 1H NMR (300 MHz,
CDCl3, 35 ◦C, TMS): δ = 0.36 (1H, d, J = 4.1 Hz, H-26),
0.56 (1H, d, J = 4.1 Hz, H-26), 0.78 (3H, s, H-28), 0.80 (3H,
s, H-24), 0.88 (3H, d, J = 6.4 Hz, H-29), 0.91 (3H, s, H-27),
0.94 (3H, s, H-23), 1.00 (3H, s, H-25), 1.26 (3H, s, H-30),
overlapping multiplets 2.22 – 1.10 (19H, m, H-1, 2, 5, 6, 7,
11, 12, 13, 15, 16, 18), 3.20 (2H, br s, disappeared with D2O
-OH), 3.42 (1H, br d, J = 12.0 Hz, H-3), 5.59 (2H, br d, J =
1.8 Hz, H-21, H-22). – 13C NMR (75 MHz, CDCl3): δ =
14.8 (q, C-23), 18.7 (q, C-29), 18.9 (t, C-7), 20.0 (t, C-1),
20.7 (t, C-15), 21.8 (q, C-27), 24.9 (q, C-25), 25.0 (q, C-24),
26.0 (t, C-6), 27.0 (t, C-12), 27.1 (q, C-28), 28.4 (s, C-17),
29.0 (q, C-30), 30.8 (s, C-8), 31.1 (s, C-9), 32.6 (t, C-2), 33.7
(t, C-11), 36.2 (s, C-14), 37.0 (t, C-16), 40.1 (s, C-4), 41.3
(t, C-26), 46.0 (s, C-10), 48.1 (d, C-13), 49.0 (d, C-18), 49.5
(d, C-19), 52.8 (d, C-5), 79.2 (d, C-3), 81.6 (s, C-20), 128.8
(d, C-21), 137.0 (d, C-22). – MS (EI, 70 eV): m/z (%) = 440
(38) [M]+, 424 (88), 409 (66), 392 (20), 381 (40), 365 (13),
342 (21), 325 (33), 297 (47), 269 (17), 255 (41), 215 (25),
203 (77), 175 (90), 147 (93), 121 (94), 107 (100), 95 (96), 81
(77), 55 (52), 43 (33). – HRMS ((+)-ESI): m/z = 441.37257
(calcd. 441.37264 for C30H49O2, [M+H]+).

3β -Acetoxy-8,26-cyclo-ursan-20β -ol (2)

Amorphous solid. – Rf = 0.64 (CH2Cl2). – [α]25
D = +34◦

(c = 0.1, [D6]acetone). – IR (film): ν = 3409, 2939, 2870,
1733, 1541, 1458, 1373, 1246, 1172, 1135, 1094, 1027, 979,
922, 886 cm−1. – 1H NMR (300 MHz, CDCl3, 35 ◦C, TMS):
δ = 0.32 (1H, d, J = 4.2 Hz, H-26), 0.54 (1H, d, J = 4.1 Hz,
H-26), 0.82 (3H, s, H-28), 0.86 (3H, br d, H-29), 0.86 (9H,
s, H-24, H-25, H-27), 0.93 (3H, s, H-23), 1.23 (3H, s, H-30),
overlapping multiplets 2.10 – 1.10 (23H, m, H-1, 2, 5, 6, 7,
11, 12, 13, 15, 16, 18, 21, 22), 2.03 (3H, s, H-2′), 4.55 (1H,
dd, J = 5.6, 10.9 Hz, H-3). – 13C NMR (125 MHz, CDCl3):
δ = 15.1 (q, C-29), 17.9 (q, C-27), 18.0 (q, C-25), 19.3 (q,
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C-24), 20.0 (t, C-6), 20.9 (t, C-2), 21.3 (q, C-2′), 22.7 (t,
C-22), 25.4 (t, C-21), 25.8 (q, C-23), 25.9 (q, C-30), 26.4
(t, C-1), 26.8 (s, C-9), 28.0 (s, C-8), 29.6 (q, C-28), 29.7 (t,
C-15), 29.7 (t, C-26), 31.0 (t, C-12), 31.6 (t, C-11), 32.8 (t,
C-7), 35.4 (t, C-16), 35.6 (s, C-17), 39.4 (d, C-13), 45.3 (s,
C-4), 47.1 (d, C-19), 47.8 (s, C-10), 48.8 (s, C-14), 52.0 (d,
C-18), 52.1 (d, C-5), 76.6 (s, C-20), 80.6 (d, C-3), 171.0 (s,
C=O). – MS (EI, 70 eV): m/z (%) = 484 (13) [M]+, 466 (11),
424 (8), 398 (10), 383 (12), 297 (17), 227 (16), 203 (14),
175 (22), 135 (19), 121 (22), 107 (25), 95 (30), 69 (23), 55
(26), 43 (100). – HRMS ((+)-ESI): m/z = 485.42513 (calcd.
484.42519 for C32H53O3, [M+H]+).

Antimicrobial assay

Agar diffusion tests were performed in the usual manner
[19] with Bacillus subtilis and Escherichia coli (on peptone
agar), Staphylococcus aureus (Bacto nutrient broth), Strep-
tomyces viridochromogenes (M test agar), the fungi Mucor

miehei and Candida albicans (Sabouraud agar), and three
microalgae (Chlorella vulgaris, Chlorella sorokiniana and
Scenedesmus subspicatus).

The test substances were dissolved in chloroform/metha-
nol (87 : 13) azeotrope. Paper disks (∅ 9 mm) were impreg-
nated each with 40 µg of the substance using a 100 µL sy-
ringe, dried for 1 h under sterile conditions and placed on
the pre-made agar test plates. Plates with bacteria and fungi
were kept in an incubator at 37 ◦C for 12 h, micro algae plates
were kept for three days at r. t. in a day light incubator. The
diameter of inhibition zones was measured.
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