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PENTACYCLIC TRITERPENES FROM FICUS PANDURATA HANCE.

FRUIT

Amany Sayed Ahmed

Department of Pharmacognosy, Faculty of Pharmacy, Assiut University, Assiut, Egypt

ol 3 g Ay s il 3D A 5 LS je S Jaal 23 U iy Sl Sl LS (e
Sl Oan Vg el jeall iad AalV1 il Jie dpdlall 5 dpeadall Lpal 53 Al 0 DA (e g
ALY Gllaey o Sl g i g ol 4o gy oalinal)

From Ficus pandurata Hance fruits, six triterpenes and three sterols were isolated. The
structure of these compounds were elucidated using physical and spectral characters including
IR, 'H, ®*C-NMRincluding DEPT experiment and MS.

INTRODUCTION

Ficus is a large genus of trees or shrubs
cultivated for their ornamental leaves and their
edible fruits (F. sycomorus L.), while others for
providing shade and as ornamental plants*®.
Ficus species has several biological activities ™.
Many phytoconstituents including triterpenes
belonging to different skeleton and sterols were
isolated and identified from different species of
Ficus®®. Several Ficus species are indigenous
to Egypt, others are recently introduced as
Ficus pandurata. Ficus pandurata (the "Fiddle
Leaf Fig") isone of the large leaved Ficus. In a
previous study a variety of chemical
constituents were isolated from the leaves and
stem bark of Ficus pandurata®. In the present
study triterpenes and sterols of the fruit were
isolated and identified using different methods
of analysis.

EXPERIMENTAL

Instruments and apparatus

1- Melting points (uncorrected) were
determin-ed by electrothermal model 550.

2- Schimadzu infrared-470 spectrophotometer
(Japan) was used for measuring IR spectra
asKBr discs.

3- '"H-NMR and *C-NMR were recorded on
JEOL-TNM-LA 500 spectrometers using
TMSas an internal standard.

4- MS spectrawere measured on SX102A.

5- Column chromatography was performed
with silicagel 60 (E-Merck).

Received in 8/12/2009 & Accepted in 22/3/2010

6- Precoated sheets of silica ga 60 Gy
(E-Merck) and RP-Cyg Fps4 Were used for
TLC purposes.

7- The spots were visualized by UV lamp
(254, 366 nm, VL, LC, Marinc Lavalec-
Codex, France) and sprayed with 10%
H,SO,.

8- Authentic samples were obtained from
Department of Pharmacognosy, Faculty of
Pharmacy, Assiut University.

9- Solvent systems used are:
[-n-Hexane-EtOAC (9:1).

[1-CHCI3-MeOH (9.5:0.5)
[11- CHCl3-MeOH (9:1)

Plant material

Fruits of Ficus pandurata was collected in
April-June 2008 from the front of Faculty of
Pharmacy, Assiut University, Assiut.

The plant was kindly identified and
authenticated by Prof. Dr. Salah EL-Naggar
(Professor of Botany, Faculty of Science,
Assiut University).

Extraction and isolation

The air dried powdered fruits (3 kg) of
Ficus pandurata were exhaustively extracted
with MeOH to yield 70 g of concentrated
methanolic extract. Part of the concentrated
combined methanolic extract (60 ¢g) was
successively fractionated with  n-hexane,
chloroform and ethyl acetate.



The n-hexane soluble fraction (25 g) was
chromatographed over silica gel C C using n-
hexane-EtOAc gradiently (fractions 50 ml,
each, were collected). Fractions eluted with n-
hexane-EtOAc (95: 5) afforded compound 1,
compound 2 and compound 3. Fractions eluted
with n-hexane-EtOAc (9: 1) were purified by
rechromatography over silica gel CC using
CHCI;-MeOH gradiently. Subfractions eluted
with CHCls-MeOH (95: 5) gave compounds 4,
5 and 6. Fractions eluted with n-hexane-EtOAc
(85: 15) were purified by rechromatography
over silica gel column using CHCls;-MeOH
gradients where sub-fractions eluted with
CHCI;-MeOH (9: 1) gave compounds 7 and 8
respectively. The CHCI; soluble fraction (15 g)
was chromatographed over a silica gel column
using gradient CHCI;-MeOH (fractions 50 ml,
each, were collected). Fractions eluted with
CHCI;-MeOH (9: 1) afforded compound 9,
which was identified as 3-sitosterol glucoside.

Compound 1: White amorphous powder, (15
mg), IR v cm* (KBr): 1670 and 1720. EI-MS
(m/z): 482. '*H-NMR (CDCl;, 500 MHz), &:
0.78 (3H, s, CH3-25), 0.85 (3H, s, CH3-24),
0.89 (3H, s, CH3-28), 1.14 (3H, d, J= 7.0 Hz,
CHz-29), 1.22 (3H, s, CH;-23), 1.39 (6H, s,
CH3-26, CH3-27), 1.58 (3H, s, CH5-30), 2.03
(3H, s, CH;-32), 4.5 (1H, dd, J= 4.5, 12.0 Hz,
H-3), 5.01 (1H, s, H-21). *C-NMR (CDCl,,
125 MHz) spectral dataare listed in Table (1).

Compound 2 (a-amyrin): White needles
(ethanol) (10 mg), m.p. 202-204°C, IR v cm™
(KBr): 3455, 2945, 1375 and 1040.

Compound 3 (B-amyrin): White needles
(acetone), (25 mg), m.p. 185-187°C, IR v cm™
(KBr): 3455, 2945, 1380 and 1037.
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Compound 4 (B-sitosterol): White needles
(methanoal), (15 mg), m.p. 134-136°C.

Compound 5 (stigmasterol): Obtained as
white crystalline needles (acetone), m.p. 168-
170°C. IR Vs (KBr) cm™: 3420 (OH), 2965
(C-H) and 1636 (C=C).

Compound 6: White amorphous powder (10
mg), IR v cm™ (KBr): 3430, 1670. EI-MS
(m/Z): 438, 428, 230, 208. 'H-NMR (CDCls,
500 MHz), &: 0.79 (3H, s, CH;-25), 0.81 (3H, s,
CHs-24), 0.89 (3H, s, CH5-28), 0.97 (3H, d, J=
7.0 Hz, CH;-29), 1.22 (3H, s, CHz-23), 1.39
(6H, s, CH;-26, CH5-27), 1.49 (3H, s, CH5-30),
3.5(1H, dd, 4.5, 12.0, H-3), 5.01 (1H, s, H-21),
511 (1H, m, H-12). ®*C-NMR (CDCl;, 125
MHz) spectral data are listed in Table (1).

Compound 7: White amorphous powder, (15
mg), IR v cm™* (KBr): 3435 and 1720. EI-MS
(m/z): 484, 440 (2.2), 425 (3.6), 266 (4), 218
(7.9), 206 (4.2), 203 (9) and 133 (13.6). 'H-
NMR (CDCls;, 500 MHz), &: 0.77 (3H, s, CH5-
25), 0.86 (3H, s, CH3-24), 0.94 (3H, s, CH3-28),
0.97 (3H, s, CHs-29), 1.00 (3H, s, CHs-23),
1.03 (6H, s, CH3-26, CHs-27), 1.23 (3H, s,
CH3-30), 2.07 (3H, s, CHs-32), 4.33, (1H, d,
14.0, H-3), 5.01 (1H, m, H-2), 5.14 (1H, m, H-
12). ®C-NMR (CDCls, 125 MHz) spectral data
arelistedin Table (1).

Compound 8: White amorphous powder, (10
mg), IR v cm™ (KBr): 3430. EI-MS (m/z): 442,
427, 424 and 207 *H-NMR (CDCl3, 500 MHz),
0: 0.79 (3H, s, CH;-30), 0.85 (3H, s, CH3-24),
0.90 (3H, s, CH3-28), 0.97 (3H, CHs-29), 1.00
(3H, s, CHz-26), 1.03 (6H, s, CH;-23), 1.16
(3H, s, CHz-25), 1.23 (3H, s, CH5-27), 3.28
(1H, dd, 4.0, 14.0, H-3), 3.55 (1H, m, H-22).



Table 1: *C-NMR data of compounds 1,6-8 (CDCl3, 125 MH2).

Chemical shift
Canr(l;).on Compound | Compound | Compound | Compound
1) (6) () 8

1 39.85 38.7 40.6 38.6
2 24.14 27.2 64.39 274
3 82.0 78.3 80.59 77.7
4 36.77 38.7 38.70 38.9
5 59.0 55.2 58.99 54.9
6 18.55 18.3 18.24 18.3
7 33.67 32.9 32.60 33.2
8 41.0 40.0 40.91 42.7
9 51.3 47.7 47.65 48.4
10 36.76 36.9 36.60 36.9
11 22.34 23.3 23.92 23.8
12 27.55 121.7 121.22 28.7
13 37.81 140.6 144.00 132.8
14 434 42.0 42.07 43.8
15 27.2 28.7 29.29 25.1
16 28.34 26.6 26.27 33.0
17 54.1 55.9 32.26 40.2
18 45.2 45.1 47.65 133.5
19 36.82 35.6 45.0 37.9
20 167.7 165.3 31.25 32.2
21 125.0 125.9 34.55 435
22 199.70 202.5 37.75 78.8
23 28.2 28.5 28.09 28.1
24 16.50 16.4 15.72 15.6
25 17.66 15.1 14.80 16.3
26 16.76 17.0 16.86 18.8
27 15.52 15.5 26.60 20.4
28 17.55 17.55 28.66 16.7
29 21.43 21.30 34.42 25.1
30 20.60 20.50 23.7 32.2
31 171.0 - 174.00 -
32 21.42 - 22.69 -

RESULTSAND DISCUSSION

Phytochemical study of Ficus pandurata
fruits resulted in the isolation and identification
of nine compounds.

Compounds 2, 3, 4, 5 and 9 were
identified as a-amyrin, B-amyrin, (3-sitosterol,
stigmasterol and [-sitosterol-3-O-f3-glucoside
respectively by comparing their physical and
chromatographic characters with authentic
samples.

Compound 1 was obtained as amorphous
powder, which gave a positive Liebermann-
Burchard's test for triterpenes. Its IR displayed
absorption bands attributed to conjugated
ketone group (1670 cm™) and acetoxyl group
(1720 cm™). The EI-M S spectrum of compound
1 showed [M'] at m/z 482. The molecular
formula was deduced to be CsHs5003 from the
MS, 'H-, ®C-NMR including DEPT
experiments.



The 'H-NMR gave signals due to eight
methyl groups, one is doublet and seven are
singlets at (&4 0.78, 0.85, 0.89, 1.14, 1.22, 1.39
(2 Me) and 1.58), in addition to an acetyl
group. In the low filed region, an olefinic
proton (& 5.01) vicinal to carbonyl group and
a proton adjacent to acetyl group (&4 4.5) were
observed. These data are similar to a taraxstane
triterpene previously isolated from the same
plant®. The "*C-NMR spectrum of compound 1
had thirty two carbon signals including two
olefinic signals (8¢ 167.7 and 125.0) as singlet
and doublet respectively, one oxygenated
carbon at &: 82.0 and one conjugated carbonyl
carbon at dc 199.7 (C-22). Comparing the
BC-NMR data of compound 1 with those
reported for 3[-acetoxy-20-taraxasten-22-one,
they seemed to be identical. So compound 1
was identified as 33-acetoxy-20-taraxasten-22-
one and it was isolated previousy from Ficus
pandurata Hance leaves and stem bark %°.

Compound 6 gave a positive Liebermann-
Burchard's test for triterpenes, it showed
hydroxyl group (3430 cm™) and conjugated
ketone group (1670 cm™) in the IR spectrum.
The molecular formula was deduced to be
CxHiO, from the MS, 'H-, “C-NMR
including DEPT experiments.

The 'H-NMR showed seven singlet methyl
groups at &y 0.79, 0.81, 0.89, 1.22, 1.39, 1.49
and 1.60 and one doublet methyl group at o4
0.97 (d), one oxygenated methine proton at, oy
3.5 (1H, dd, J= 4.5, 12 Hz), in addition to two
olefinic protons, one vicina to a carbonyl
group o4 5.01 (1H, s, H-21) and the second at
oy 5.11 (1H, m, H-12). When compared with
compound 1, it was suggested to be a
taraxstane triterpene. The two signals appeared
in the spectrum of compound 1 at dc 171.0 and
21.42 for the acetyl group were disappeared in
the spectrum of compound 6, also the signals
for C-2 and C-4 in compound 6 were downfield
shifted by 3.06 and 1.93 ppm respectively,
while the signal for C-3 (in compound 6) was
upfield shifted by 3.7 ppm confirming the
absence of the acetate group from C-3 position
of compound 6. The IR spectrum also showed
the disappearance of the acetoxyl group (at
1720 cm™). In the other hand another olefinic
proton was appeared in compound 6 at oy 5.11
(1H, m, H-12) by comparing with compound 1
and other similar triterpenes, indicating the
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presence of a second double bond in this
compound. The location of the second double
bond must behave one doublet carbon
(6c121.7) and another singlet one (6:140.0).
The EI-MS of compound 6 exhibited peaks due
to the characteristic fragmentation at m/z 230
(D/E) and 208 (A/B ring) by retro-Diels-Alder
fission supported this structure clearly, the
fragment at m/z 230 indicating a C-12/C-13
double bond (Fig. 2). The peak at m/z 420 is
corresponding to the loss of water from the
molecule, indicating the presence of OH group
in the structure. The 3 configuration of the OH
group was assigned according to the fact that
the proton appeared as dd, where the large
coupling constant (J=12.0) established an axial
configuration of this proton and B OH group®’.
Therefore compound 6 was identified as 3[3-
hydroxy-12, 20-taraxastdiene-22-one, and this
is the first report for its isolation from genus
Ficus.

Compound 7 was obtained as amorphous
powder. The IR spectrum showed the presence
of hydroxyl and acetoxyl groups absorption
bands at 3435 and1720 cm™. The molecular
formula of compound 7 was deduced to be
CaHs,0; from the MS, 'H-, ®C-NMR and
DEPT experiment. The 'H-NMR spectrum
showed the presence of eight singlet methyls,
one olefinic proton 5.14 (1H, m, H-12), two
oxymethine protons oy 4.33 (1 H, d, J= 14.0,
H-3) and 5.01 (1H, m, H-2) and one acetyl
group 2.07 (3H, s, CHs32). The C-NMR
spectrum revealed the existence of 32 carbons
ascribable to 9 methylenes, 9 methyls, 6
methines and 8 quaternary carbons by DEPT
spectrum. Both the *H- and *C-NMR depicted
data typical of a triterpene of oleanane or
ursane skeleton with a double bond between C-
12/C-13 and one acetyl group®. This was
further supported by the characteristic retro
Diels-Alder cleavage of C-12 double bond
pentacyclic triterpene skeleton leading to m/z
218 (CleHze, 79) and 266 (Cle Hog Os, 4), thus
indicating that the hydroxyl group and the
acetyl group were present in the rings A/B of
the molecule® (Fig. 2). The olean-12-ene was
inferred from the chemical shifts of C-12 (&c
121.2) and C-13 (8¢ 144.0)®. The signal at &,
4.33was assigned for the H-3 proton where the
large coupling constant (J= 14.0) established an
axial configuration of this proton and 3 acetyl
group. Comparing the chemical shifts of each



carbon with those reported for B-amyrin, it was
suggested that the acetyl group was located at
C-3 and the hydroxyl group a C-2. So,
compound 7 was identified as 2 3— hydroxyl-3
[3—acetoxy B-amyrin, and this is the first report
for itsisolation from genus Ficus.

Compound 8 was obtained as amorphous
powder. The IR spectrum showed the presence
of hydroxyl group (3430 cm™). The molecular
formula of compound 8 was deduced to be
CaoHsoO, from the MS, 'H-, ®C-NMR and
DEPT experiment. The MS spectrum showed
[M*] a m/z 442. The 'H -NMR spectrum
showed the presence of 8 singlet tertiary
methyl signals &y 0.79, 0.85, 0.90, 0.97, 1.00,
1.03, 1.16, 1.23, the signa at &y 3.28 was
assigned for the H-3 proton where the large
coupling constant (J=14.0 Hz) clearly
established an axia (a configuration of this
proton and B-hydroxyl group. The “*C-NMR
spectrum showed 30 carbon signals i.e. 8
singlets, 4 doublets, 10 triplets and 8 quartets.

Compound 1

Compound 7

HO'

The signds a ¢ 77.7 and &c 78.8 were
assigned for two oxygen bearing carbons, C-3
and C-22 respectively, this was confirmed by
the presence of fragment at m/z 207 in the
EIMS spectrum, which indicates that one
hydroxyl group was present at rings A/B of the
molecule and the other at rings D/E. The peak
at m/z 424 is corresponding to the loss of water
from the molecule, indicating the presence of
OH group (s) in the structure. The two olefinic
signas at oc 132.8 and dc 133.3 as singlets
supported the location of the double bond at C-
13 and C-18 respectively*'. The assignments of
each carbon signal are cited in Table (1).
Comparing the chemical shifts of each carbon
with those reported for abrisopagenol G,
compound 8 was identified as 3, 22 [3-
dihydroxy-13 (18) oleanene.

According to the available current
literatures compounds 6 and 7 are new
compounds.

Compound 6

OH

Compound 8

Fig. 1. Compounds isolated from Ficus pandurata Hance.
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Fig. 2: Some important M S fragments of compound 6 and compound 7.
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