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ABSTRACT

In Vietnam, people use Ficus pumila L. in cases of lumbago, rheumatism, anaemia,
hematuria, and hypogalactia and there is a little study on its phytochemicals up to now. Using
column chromatography with normal and reverse phase of silica gel as adsorbent, a new
benzofuran derivative, pumiloside (1) together wiith seven known flavonoid glycosides, afzelin
(2), astragalin (3), quercitrin (4), isoquercitrin (5), kaempferol 3-O-rutinoside (6), rutin (7) and
kaempferol 3-O-sophoroside (8) were isolated from the leaves of Ficus pumila. The structures
were established by spectroscopic data and comparison with the literature values.
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TOM TAT

Cady trdau 6 dugc dung dé dieu tri cac bénh dau that lung, viém khop dang thci'p, thiéu mdu,
ha huyét dp... cho dén nay c6 it céng trinh nghién ciru vé thanh phan héa hoc trén lodi ndy &
Viét Nam. Trong bai bdo nay, sir dung cdc ky thudt sdc ky cét silica gel pha thiwong va pha dao,
mét dan xudt benzofuran méi pumiloside (1), cing 7 flavonoid glycoside, afzelin (2), astragalin
(3), quercitrin (4), isoquercitrin (5), kaempferol 3-O-rutinoside (6), rutin (7) va kaempferol
3-O-sophoroside (8) da dwoc phdn Idp tir Id cdy trdu cé Ficus pimula. Cdu triic cdc chdt duoc
xdc dinh bang phé NMR, MS va két hop Véi tai liéu tham khdo

Tir khéa: Pumiloside; Ficus pumila L.; dan xudt benzofuran; flavonoid glycoside.
sterols and coumarins have been previously

reported from F. pumila with antimicrobial and
antioxidative activities [1,4-6,10-11]. In this

1. INTRODUCTION

In folk medicine of Vietnam, Ficus pumila

L. or creeping fig belonging in the Moraceae
family is considered to be tonic and used in
cases of lumbago, rheumatism, anaemia,
hematuria, and hypogalactia.  Various
triterpenes,  flavonoids,  sesquiterpenoids,

paper, the isolation process and structure
elucidation of one new benzofuran derivative
(1), along with seven known flavonoid
glycosides (2-8) from methanol extract of F.
pumila leaves are reported.
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2. METHODS
2.1. General experimental procedures

Specific rotation was measured on digital
polarimeter (Kruss, Hamburg, German).
NMR spectra were recorded on Bruker
AM500 FTNMR spectrometer (Bruker,
Karlsruhe, Germany) using TMS as an
internal standard, Institute of Chemistry
(Vietnam  Academy of Science and
Technology, Hanoi, Vietnam). HR-ESI-MS
were performed on MicroOTOF-Q mass
spectrometer (Bruker, Karlsruhe, Germany),
University of Science (National University,
HoChiMinh city, Vietnam). Fourier transform
infrared (FT-IR) was performed on
Nicolet-6700 spectrophotometer (Waltham,
MA, USA). UV spectra were carried out on
UV-vis spectrophotometer Jenway. 6315
(Bibby Scientific Limited, Staffordshire,
UK). TLC was performed on silica gel 60
F254 (1.05554.0001, Merck, Darmstadt,
Germany). The zones were detected using UV
at 254 or 365 nm or a solution of FeCl3/EtOH
or H;SO4EtOH. Column chromatography
was performed on silica gel (240-430 mesh,
Merck, Darmstadt, Germany) and Sephadex
LH-20 (GE Healthcare Bio-Sciences AB,
Uppsala, Sweden).

2.2 Plant material

The leaves of F. pumila were collected in
Lam Dong province, Vietnam in August 2015
and authenticated by Luu Hong Truong
(Southern Institute of Ecology, Vietnam
Academy of Science and Technology). A
voucher specimen (No 101) has been
preserved in the Institute of Applied Materials
Science.

2.3 Extraction and isolation

Dried leaves of F. pumila (3.5 kg) were
extracted with ethanol 96% (4 x 10 L). The
extract was evaporated to dryness (750 Q)

under reduced pressure. The ethanol extract
was partitioned by column chromatography
with solvents of increasing polarity starting
with n-hexane, followed by chloroform, ethyl
acetate and methanol, respectively. The
n-hexane (210 g), chloroform (88 g), ethyl
acetate (128 g) and methanol (212 g) extracts
were obtained after rotary evaporation process.

The methanol fraction was fractionated
by column chromatography on silica gel using
mixture of EtOAc:MeOH (1:0 to 0:1, v/v) to
yield five fractions (M1-5). Fraction M2
(32.8 g) was subjected to silica gel column
chromatography eluted with CHCI;:MeOH
(50:1 to 0:1, v/v) to obtained five subfractions
(M2.1-M2.5). Subfraction M2.3 was purified
by a series of Sephadex LH-20 column in
methanol and followed by column
chromatography with elution of
CHCI3:MeOH (20:1, v/v) repeatedly to afford
2 (3.0 mg), 3 (3.0 mg), 4 (5.0 mg) and 5 (10.0
mg). Fraction M3 (47.3 g) was repeatedly
chromatographed over silica gel column and
eluted with CHCI3:MeOH (25:1 to 0:1, v/v) to
give four subfractions (M3.1-M3.4).
Subfraction M3.2 was purified by a series of
of silica gel column chromatography eluted
with CHCI3:MeOH (15:1, v/v) to give 6 (7.2
mg). Subfraction M3.3 (9.6 g) was
rechromatographed on a silica gel column and
eluted by CHCI3:MeOH (10:1, 7:1, viv) to
give 1 (5.8 mg), 7 (15.0 mg) and 8 (3.7 mg).

2.4. Pumiloside (1)

Amorphous powder; [0]*5 - 22,0 (¢ 0,01,
methanol); *H and *C NMR spectroscopic
data, see Table 1; HR-ESI-MS m/z: 419.0924
[M+Na]" (calcd. for C1gH20010Na, 419.0951).

3. RESULTS AND DISCUSSION

The ethanol extract was fractionated by
flash columns chromatography eluting with
n-hexane, chloroform, ethyl acetate and
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methanol to give four fractions. The
methanol fraction was subjected to repeated
silica gel column chromatography to yield a
new compound named pumiloside (1), along
with afzelin (2) [3], astragalin (3) [9],
quercitrin (4) [9], isoquercitrin (5) [12],
kaempferol 3-O-rutinoside (6) [9], rutin (7)
[5] and kaempferol 3-O-sophoroside (8) [2]
(Figure 1).

Compound 1 was isolated as an
amorphous powder. Its molecular formula,
C18H20010, was obtained from analysis of the
HR-ESI-MS ([M+Na]*, m/z 419.0924). The
'H NMR spectrum of 1 exhibited the
resonance signals of two olefinic protons at oy
[8.15 (1H, d, J = 16.0 Hz, H-1") and 6.91 (1H,
d, J = 16.0 Hz, H-2’) ppm], two olefinic
protons of the furan ring at 6y [7.65 (1H, d, J =
1.5 Hz, H-2) and 7.08 (1H, br s, H-3) ppm],
one proton of benzene ring at 6y [7.14 (1H, s,
H-4) ppm], one methoxy group at oy [4.16
(3H, s, 7-OCH3) ppm] and protons of
[-glucose unit at oy [5.04 (1H, d, J = 8.5 Hz,
H-1); 3.92 (1H, br d, J = 12.0 Hz, H-6’a);
3.71 (1H, dd, J = 12.0 and 5.5 Hz, H-6’b);
3.60 (1H, t, J = 8.5 Hz, H-2); 3.51 (1H, m,
H-5"); 3.50 (1H, m, H-3"); 3.43 (1H, t, J =
8.5 Hz, H-4") ppm]. The *C NMR together
with DEPT spectra revealed 18 carbon signals
including one carbonyl carbon at &c [173.4
(C-3’) ppm], five methine carbons at oc
[145.3 (C-2); 137.9 (C-1°); 121.2 (C-2°);
106.2 (C-3) and 94.6 (C-4) ppm], three
oxygenated quaternary carbons at d¢ [159.2
(C-8); 156.9 (C-5) and 155.1 (C-7) ppm], two
quaternary carbons at 6¢c [113.9 (C-9) and
111.9 (C-6) ppm], one methoxy group [dc
60.6 (7-OCHsz) ppm] and six carbons of
p-glucose unit at oc [102.7 (C-17); 78.3
(C-57); 782 (C-37); 74.7 (C-2”); 71.2
(C-4) and 62.5 (C-6"") ppm]. The *H NMR
and **C NMR spectroscopic data confirmed
that compound 1 has benzofuran skeleton.

The NOESY spectrum analysis showed
that the correlation between proton [dy 7.14 (S)
ppm] and proton of furan ring [6y 7.08 (br s)
ppm] identified those protons as H-4 and H-3.
Hence, proton of furan ring [y 7.65 (d, J = 1.5
Hz) ppm] was indicated as H-2. Moreover,
olefinic proton [y 8.15 (d, J = 16.0 Hz] shared
HMBC correlation with carbonyl carbon (5¢
173.4 ppm) and two oxygenated quaternary
carbons (oc 156.9 and 155.1 ppm). Olefinic
proton [6n 6.91 (d, J = 16.0 Hz)] shared HMBC
correlation with carbonyl carbon (oc 173.4
ppm) and quaternary carbon (6c 111.9 ppm).
Furthermore, proton H-4 shared a correlation
with two oxygenated quaternary carbons (dc
159.2 and 156.9 ppm) and two quaternary
carbons (6¢c 113.9 and 111.9 ppm) indicated
that acid acrylic group attaching to C-6 (6¢c
111.9 ppm) of benzofuran skeleton. Carbon
signals at (6¢ 159.2, 156.9, 155.1, 113.9 and
111.9 ppm) were indicated as C-8, C-5, C-7 and
C-9, respectively. Additionally, HMBC data
showed that protons of methoxy group [0y 4.16
(s) ppm] shared HMBC correlation with carbon
C-7 and anomeric anomeric proton of
fS-glucose [y 5.04 (d, J = 8.5 Hz)] shared
correlation with carbon C-5. This confirmed
that methoxy group attached to C-7 and
f-glucose unit attached to C-5 of benzofuran
skeleton. According to spectroscopic data enlist
above, compound 1 was indicated as
(E)6-(2-carboxyvinyl)-7-methoxy-5-hydroxy-
benzofuran-5-O-f -D-glucopyranoside.

4. CONCLUSSION

From the methanol extract of F. pumila
leaves in Vietnam, a new benzofuran
glucoside, pumiloside (1) and seven known
flavonoid glycosides, afzelin (2), astragalin
(3), quercitrin  (4), isoquercitrin  (5),
kaempferol 3-O-rutinoside (6), rutin (7) and
kaempferol 3-O-sophoroside (8) were isolated
and identified.
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Figure 1. Chemical structure of compounds 1-8

Table 1. *H and **C NMR spectral data of 1 (CDsOD, 500 MHz)

Position oy, ppm (J, H2) c. ppm
Aglycone
2 7.65 (d, 1.5 Hz) 145.3
3 7.08 (brs) 106.2
4 7.14 (s) 94.6
5 156.9
6 111.9
7 155.1
8 159.2
9 113.9
1’ 8.15 (d, 16.0 Hz) 137.9
2 6.91 (d, 16.0 Hz) 121.2
3 173.4
7-OCHj, 4.16 (s) 60.6
Glc
1” 5.04 (d, 8.5 Hz) 102.7
27 3.60 (t, 8.5 Hz) 74.7
3” 3.50 (m) 78.2
4> 3.43 (t, 8.5 Hz) 71.2
5” 3.51 (m) 78.3
3.92 (br d, 12.0 Hz);
6” 62.5

3.71 (dd, 12.0 va 5.5 Hz)
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