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Abstract

Gnetum montanum Markgr. belongs to the Gnetaceae family. Gnetum montanum Markgr. is distributed in the
northern mountainous parts of Vietnam and is used as a Vietnamese herbal medicine for the treatment of
rheumatoid arthritis, muscular strain and malaria. Previous phytochemical investigations on Gnetum plants
have revealed an abundance of flavonoids and stilbenoids. With the goal of isolating compounds from this
species in Vietnam, in the continuous phytochemical investigation of stem of Gnetum montanum Markgr., we
used extraction methods with increasing polar solvents and modern chromatography methods such as
thin-layer chromatography (TLC), column chromatography (CC), and high-performance liquid chromatography
(HPLC). They were two dimeric stilbenes gneafricanin F (1), gnetuhainin Q (2) together with a stilbene
2,3',5-trihydroxy-trans-stilbene (3) and a flavonoid homoeriodictyol (4). Their structures were elucidated by
ESI-MS, 1D-NMR, and 2D-NMR combined with comparison with published spectral data.

Keywords: Gnetum montanum Markgr., stilbenoids, gneafricanin F, gnetuhainin Q, 2,3',5-trihydroxy-trans-

stilbene, homoeriodictyol

1. Introduction

The genus Gnetum is a unique number in the
family Gnetaceae and the order Gnetales, comprising
approximately 30-35 species of gymnosperms. They
are usually tropical trees, shrubs, and climbers that can
be found in large numbers in Africa, South America
and Southeast Asia. In Vietnam, the genus Gnefum has
about 6 species (Nguyen Tien Ban, 2003) [1]. Previous
studies have shown that the composition of species
in the genus Gnetum are abundant. They are
rich in stilbenoids, oligostilbenoids, alkaloids, and
flavonoids. Many stilbene derivatives, represented by
resveratrol, rthapontigenin, and isorhapontigenin have
been isolated from the genus Gnetum. The common
stilbenoid derivatives have been found in many species
in the genus Gnetum. Many different stilbene-based
compounds have been classified, namely gnetifolin A,
gnetifolin C, gnetifolin D, gnetifolin E, gnetifolin F,
gnetifolin P, resveratrol, isorhapotigenin, lehmbachol
A, and lehmbachol D (Li-Qin et al., 2008 [2],
Lin ef al., 1992 [3], Chun-Suo et al., 2005 [4]). The
compounds in the genus Gnetum exhibit a wide range
of biological activities, such as anti-inflammatory
(Kaisheng et al., 2001) [5]; antibacterial, antifungal
(Sakagami et al., 2007) [6]; antioxidant (Ibrahim ef al.,
2003) [7], and anti-cancer (Ka-Wing et al., 2008) [8].
In Vietnam, the chemical compositions of some plants
belonging to the genus Gnetum have also been studied.
In 2014, Nguyen Ba Anh and Trieu Duy Viet [9]
isolated G. latifolium Blume and obtained two
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stilbenoids, isorhapontin and gnetifolin E. Le Huu Tho
et al. (2019) [10] isolated alkaloids including
nicotinic acid, wuracil, thymine, 2'-deoxyuridine,
uridine, and thymidine. In 2022, from the stem of
Gnetum latifolium, Le Thi Hong Nhung et al. [11]
isolated (%)-bisisorhapotingenin A and gnetifolin K.

Gnetum montanum Markgr. (G. montanum) is a
climbing plant, distributed in the wild at an altitude of
200-1.200 m in the mountainous region of Northern
Vietnam. It is used as a herbal medicine to treat
rheumatoid arthritis, arthritis, and malaria (Do Tat Loi,
2004) [12]. Previous phytochemical studies have shown
that the plant contains a high amount of flavonoids and
stilbenoids (Li-Qin ef al., 2008) [2]. In Vietnam, some
studies on the chemical composition and biological
activity of this species revealed attractive results.
From the stem harvested in Tuyen Quang, the
compounds frans-resveratrol, resveratroloside, and
isorhapontigenin-13-glucoside were classified and their
structures were determined (Vu Thi Lan Phuong, 2019)
[13]. In our study, many stilbenes were isolated
and  characterized from  this plant [14].
In the course of phytochemical research of this plant,
four compounds including gneafricanin F (1),
gnetuhainin Q (2) 2,3',5'-trihydroxy-trans-stilbene (3),
and homoeriodictyol (4) from G. montanum collected in
Quang Tri province, Vietnam were isolated and purified
continuously. Their chemical structures were
determined by modern spectroscopic methods and
compared with published literature.
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Fig. 1.
gnetifolin K (8), gnetifolin A (9), trans-pynosylvin (10)

2. Materials and Methods
2.1. Plant Materials

The stems of G. montanum (Fig. 2) were
collected in Vinh Trung, Vinh Linh, Quang Tri
Province, Vietnam in December 2020 and identified
by Dr. Nguyen The Cong, Institute of Ecology and
Biological Resources.
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Fig. 2. Stems of Gnetum montanum Markgr

2.2. General Experimental Procedures

The method of analysis and separation of the
extracted residues was thin layer and column
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Some compounds from Gnetum montanum Markgr: lembachol (5), isorhapontin (6), gnetifolin E (7),

chromatographies. The isolated compounds were
identified by modern analytical methods such
as 1D, 2D-NMR, and HR-MS. Preparative high
performance liquid chromatography (HPLC) was
carried out using an AGILENT 1200 HPLC system.

Column chromatography was performed using
either silica gel (Kieselgel 60, 70-230 mesh, and
230-400 mesh, Merck), RP-18 resin (150 pm, Fuli
Silysia Chemical Ltd.) as the reversed-phase or
Sephadex LH-20 (Amersham Biosciences, Sweden).
Thin layer chromatography (TLC) was performed
using 60 F254 (0.25 mm, Merck) and RP-18 F254S
(0.25 mm, Merck) silica-gel thin plates.

NMR spectra were recorded on an Agilent
600 MR NMR spectrometer (600 MHz for 'H-NMR
and 150 MHz for *C-NMR). Chemical shift (6) is
reported in parts per million (ppm) and abbreviations
such as s (single), d (double), ¢ (triplet), ¢ (quadruplet),
m (multiple), and br (extensive) are used to report data.

HR-MS mass spectra were recorded on an
AGILENT 1200 series LC-MSD Ion Trap. The
melting point was measured on a Cole-Parmer. Plant
samples were extracted with methanol using Vevor
Ultrasonic model JPS-100A.
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2.3. Extraction and Isolation

The cleaned G. montanum stems were chopped,
dried, and crushed. The resulting dry powder stems
(12.0 kg) were extracted with methanol at room
temperature (3 times x 15 L, every 1 h). The obtained
extracts were filtered and distilled under reduced
pressure to recover the solvent and to yield 600.0 g of
methanol extract (GM). This residue is dissolved in
water and extracted with dichloromethane and ethyl
acetate, respectively. The dichloromethane and ethyl
acetate extracts were distilled to recover the solvent
under reduced pressure to obtain the dichloromethane
fraction (GM.D, 40 g), the ecthyl acetate fraction
(GM.E, 60 g), and water residue. The GM.E
was separated on a silica gel chromatographic
column with a gradient elution system of D/M
(100/0 — 0/100, v/v), four segments are obtained:
GM2B, GM2C, GM2D, and GM2E. The GM2C and
GM2D fractions were combined and chromatographed
on a silica gel column with D/M elution system
(100/0-1/1, v/v) as diluent to obtain five subfractions
GM4B, GM4D, GM4E, GM4F, and GM4G.

The GMA4F was separated on a silica-gel column
with the solvent system D/M (10/1, v/v) to produce
3 fractions: GM27A, GM27B, and GM27C. GM27C
was further separated on a Sephadex column with the
solvent system A/W (1/1, v/v) to obtain a fraction
GM28A. GM28A was separated on HPLC using
acetonitrile: water 33% volume as the solvent system
at the retention time of 57 minutes resulting compound
1 (21.0 mg). The fraction GM27B was separated on a

reverse phase silica-gel column with an elution system
of A/W (1/1, v/v) to obtain 3 subfractions GM29C,
GM29D, and GM29F. GM29F was separated on
HPLC using acetonitrile: water (35% volume) solvent
system at the retention time of 44 minutes to yield
2 (6.0 mg).

The fractions GM4D and GM4E were combined
and then chromatographed on a silica gel column
with D/M elution system (12/1, v/v) to obtain
3 subfractions: GM13A, GM13B, and GM13C. The
GM13B was loaded on the reverse phase YMC column
and eluted with a A/W elution system (1/1.5, v/v) to
obtain three fractions GM15A, GM15B, and GM15C.
The GMI15C subfraction was further separated
chromatographically on an HPLC chromatograph with
ACN/water elution system (38%, v/v) and at the
retention time of 47 minutes to obtain compound 3
(8.2 mg).

The GM4B was separated on a silica-gel column
with the solvent system H/A (2/1, v/v) to produce
4 fractions: GM21E, GM21F, GM21H, and GM21K.
GM21H was further separated on a reverse phase
silica-gel column with the solvent system M/W
(1/1, v/v) obtains 2 fractions GM24C and GM24B.
GM24C was separated on HPLC using acetonitrile:
water 38% volume, at the retention time of
57 minutes resulting compound 4 (4.0 mg). Column
chromatographic performance was monitored by
thin-layer chromatography (see Fig. 3, Fig. 4). The
separated compounds were structurally determined by
1D, 2D-NMR, and Mass spectroscopy methods.

GM (Gnetum montafum , 12 kg, dried)
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Fig. 3. Diagram of isolation of compounds 1-4 from Gnetum montanum Markgr
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Fig. 4. Four compounds were isolated from Gnetum montanum Markgr

Gneafricanin F (1): White amorphous powder,
The HR-ESI-MS: m/z 513.1559 [M-H], calcd. for
[C30H2505] 513.1550

"H-NMR (600 MHz, MeOD), J (ppm): 6.71
(2H, d, J = 7.8 Hz, H-5a, 5b), 6.69 (2H, d, J = 1.8 Hz,
H-2a, 2b), 6.60 (2H, dd, J = 7.8, 1.8 Hz, H-6a, 6b),
6.58 (2H, d, J = 1.8 Hz, H-14a, 14b), 6.15 (2H, d,
J = 1.8 Hz, H-12a, 12b), 4.51 (2H, br s, H-7a, 7b),
3.80 (2H, br s, H-8a, 8b), 3.77 (6H, s, 3a-OMe,
s, 3b-OMe)

3C.NMR (150 MHz, MeOD), & (ppm): 159.4
(2C, C-13a, C-13b), 155.6 (2C, C-11a, C-11b), 150.8
(2C, C-9a, C-9b), 148.8 (2C, C-3a, C-3b), 145.5
(2C, C-4a, C-4b), 1392 (2C, C-la, C-1b), 123.7
(2C, C-10a, C-10b), 120.7 (2C, C-6a, C-6b), 116.1
(2C, C-5a, C-5b), 112.1 (2C, C-2a, C-2b), 103.4
(2C, C-14a, C-14b), 102.6 (2C, C-12a, C-12b), 60.9
(2C, C-8a, C-8b), 55.2 (2C, C-7a, C-7b)

Gnetuhainin Q (2): Pale white amorphous
powder; The HR-ESI-MS: m/z 485.1571 [M+H]",
calcd. for [C29H2507]" 485.1600.

'H-NMR (600 MHz, MeOD), J (ppm):
7.40 (1H, dd, J = 7.8, 1.8 Hz, H-6b), 7.21 (1H, br s,
H-2b), 7.00 (1H, d, J = 16.2 Hz, H-7b), 6.91 (1H, d,
brs, H-2a), 6.89 (1H, d, /= 7.8 Hz, H-5b), 6.80 (1H, d,
J = 162 Hz, H-8b), 6.80 (2H, m, H-5a, 6a),
6.45 (2H, d, J = 1.8 Hz, H-10b, 14b), 6.22 (1H, t,
J = 1.8 Hz, H-12b), 6.17 (2H, d, J = 1.8 Hz, H-10a,
14a), 6.17 (1H, d, J = 1.8 Hz, H-12a), 5.41 (1H, d,
J=9.0 Hz, H-7a), 443(1H, d, J = 9.0 Hz, H-8a),
3.89 (3H, s, 3a-OMe)

BC-NMR (150 MHz, MeOD), & (ppm):
161.0 (C-4b), 160.0 (C-11a, C-13a), 159.6 (C-11b,
C-13b), 149.1 (C-3a), 147.8 (C-4a), 145.3 (C-9a),
141.2 (C-9b), 132.4 (C-1b, C-3b), 129.4 (C-7b),
128.7 (C-6b), 127.5 (C-8b), 1242 (C-2b),

120.1 (C-6a), 1162 (C-5a), 113.5 (C-la),
110.7 (C-2a), 110.4 (C-5b), 107.8 (C-10a, C-14a),
105.9 (C-10b, C-14b), 102.5 (C-12b), 95.0 (C-7a),
58.9 (C-8a), 56.4 (3a-OMe).
2,3',5'-trihydroxy-trans-stilbene (3): White
amorphous powder. The HR-ESI-MS:
m/z 226.9783 [M-HJ, calcd. for [C14H ;03] 227.0703.

'H-NMR (600 MHz, MeOD), ¢ (ppm): 7.51 (1H,
d, J=17.8 Hz, H-6), 7.38 (1H, d, /= 16.2 Hz, H-a),
7.07 (1H, dd, J = 7.8, 7.8, H-5), 6.99 (1H, d,
J=16.2 Hz, H-f), 6.83 (1H, dd, J=7.8, 7.8, H-4), 6.81
(1H, d, J = 7.8 Hz, H-3), 6.51 (2H, d, J = 2.4, H-2',
H-6"), 6.19 (1H, dd, J=2.4, 2.4 Hz, H-4")

BC-NMR (150 MHz, MeOD), J (ppm): 159.9
(C-3', C-5"), 156.1 (C-2), 141.6 (C-1"), 129.4 (C-4),
129.4 (C-6), 127.4 (C-p), 125.7 (C-1), 124.7 (C- o),
120.8 (C-5), 116.6 (C-3), 102.8 (C-4"), 105.9 (C-2',
C-6").

Homoeriodictyol (4): white amorphous powder.
The HR-ESI-MS: m/z 303.0886 [M+H]", calcd. for
[Ci6H1506]" 303.0863.

'H-NMR (600 MHz, MeOD), J (ppm):
7.09 (1H, d, J=2.4 Hz , H-5"), 6.94 (1H, dd, J= 7.8,
2.4 Hz, H-6"), 6.84 (1H, d, J=7.8, H-2"), 5.92 (1H, d,
J = 1.8 Hz, H-6), 590 (1H, d, J = 1.8 Hz, H-8),
5.36 (1H, dd,J=12.6, 3.0, H-2), 3.90 (3H, s, 3'-OMe),
3.15 (1H, dd, J = 16.8, 12.6, H-3), 2.73 (1H, dd,
J=16.8, 3.0 Hz, H-3).

BC-NMR (150 MHz, MeOD), J (ppm):
197.6 (C-4), 168.8 (C-7), 165.5 (C-5), 164.8 (C-9),
149.1 (C-3"), 148.1 (C-4"), 131.8 (C-1"), 120.5 (C-6"),
116.2 (C-5"), 111.3 (C-2", 96.3 (C-6), 96.3 (C-8),
80.7 (C-2), 56.5 (3'-OMe), 44.2 (C-3).
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Table 1. 3C-NMR spectral data for compounds 1 and 2 and reference compounds

1 2

C *oc oc*P C B¢ oc*P
la 138.1 139.2 la 132.7 133.5
2a 111.6 112.1 2a 110.9 110.7
3a 147.8 148.8 3a 148.3 149.1
4a 145.3 145.5 4a 147.4 147.8
Sa 1153 116.1 Sa 115.5 116.2
6a 120.1 120.7 6a 120.1 120.1
Ta 54.4 55.2 Ta 94.2 95.0
8a 60.6 60.9 8a 57.7 58.9
9a 150.2 150.8 9a 144.9 145.3
10a 122.9 123.7 10(14)a 107.3 107.8
11a 155.1 155.6 11(13)a 159.6 160.0
12a 102.3 102.6 12a 102.5 102.8
13a 159.1 159.4 1b 131.6 132.4
14a 103.3 103.4 2b 123.8 124.2
1b 138.1 139.2 3b 132.1 132.4
2b 111.6 112.1 4b 160.5 161.0
3b 147.8 148.8 5b 110.6 110.4
4b 145.3 145.5 6b 128.5 128.7
5b 115.3 116.1 7b 129.0 129.4
6b 120.1 120.7 8b 127.1 127.5
7b 54.4 55.2 9b 140.6 141.2
8b 60.6 60.9 10(14)b 105.5 105.9
9b 150.2 150.8 11(13)b 159.4 159.6
10b 122.9 123.7 12b 102.2 102.5
11b 155.1 155.6 MeO(C-3a) 56.2 56.4
12b 102.3 102.6

13b 159.1 159.4

14b 103.3 103.4

Recorded in ¥ MeOD, ¥ 150MHz, *6c of gneafricanin F, ®dc of gnetuhainin Q
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3. Results and Discussions

The chemical structures of the isolated compounds
were determined based on modern spectroscopic
methods such as one — and two-dimensional nuclear
magnetic resonance and mass spectroscopy.

Compound 1 was isolated from the fraction of
ethyl acetate extract of G. montanum as an amorphous
powder. The 'H-NMR spectrum of compound 1
exhibited two distinct sets of proton signals
corresponding to two 1,3,4-trisubstituted benzene rings.
Notable signals included ¢ 6.60 (2H, doublet of
doublets, J = 1.8, 7.8 Hz, H-6a, 6b), 6.71 (2H, doublet,
J="1.8 Hz, H-5a, 5b), and 6.83 (2H, doublet, /=2.0 Hz,
H-2a, 2b). The spectrum also displayed two sets of
meta-coupled protons from a 1,2,3,5-tetrasubstituted
benzene ring at 6 6.20 (2H, doublet, J =2.0 Hz, H-12a,
12b) and 6.64 (2H, doublet, J = 2.0 Hz, H-14a, 14b).
Additionally, methine-coupled protons were observed
at 0 3.80 (2H, broad singlet, H-8a, 8b) and 4.51 (2H,
broad singlet, H-7a, 7b). The presence of two methoxy
groups was noted at ¢ 3.8 (6H, broad singlet, OCHs),
alongside signals indicative of six hydroxyl groups.

The combination of 'H and *C-NMR spectrum for
compound 1 with the similar signals allowed for the
identification of a symmetrical structure. Signals of
1,3,4-substituted rings at dc 139.2 (2C, C-la, C-1b),
oc 148.8 (2C, C-3a, C-3b), and Jc 145.5 (2C, C-4a,
C-4b). The signals at dc 148.8 (2C, C-3a, C-3b), 145.5
(2C, C-4a, C-4b), 155.6 (2C, C-11a, C-11b), and 159.4
(2C, C-13a, C-13b) suggested the presence of oxygen
bonded to these sp? carbons, which are not attached to
hydrogen. Furthermore, the structure of compound 1
was clearly confirmed through two-dimensional NMR
spectra including HSQC and HMBC.

In the HMBC spectrum, it was established that
C-1a (Jc 139.2) connects directly to C-7a (dc 55.2) via
the interaction of H-1a (du 4.51) with C-7a (6C 55.2),
and similarly, the interaction of H-7b (du 4.51) with
C-1b (Jc 138.0) corroborated the direct bond between
C-7b and C-1b. Proton signals from H-7a (du 4.51) to
C-10b (dc 123.7) and H-8b (du 3.80) to C-9b (dc 150.8)
indicated the presence of a ring cyclopentane, with
oc values of 599 (CH, C-2), 148.6 (C, C-3),
123 (C, C-8), 52.1 (CH, C-9), and 56.6 (CH, C-10)
(Fig. 5).

Moreover, interactions involving H-7b (du 4.51)
and C-10a (Jc 123.7), along with H-8a (du 3.80) and
C-9a (dc 89.4), plus long-range correlations between
H-1 (6u 4.71) and C-11 (Jc 75), and H-11 (éu 4.5,
ou 3.57) with C-1 (oc 89.4) further suggested the
presence of cyclopentane. The HSQC data confirmed
the positions of carbons and protons, evidenced by
crossed peaks among H-2a, H-2b (du 6.69) and C-2a,

C-2b (6C 112.1), H-5a, H-5b (du 6.71) and C-5a, C-5b
(oc 116.1), H-6a, H-6b (du 6.60) and C-6a, C-6b
(0c 120.7), H-7a, H-7b (éu 4.51) and C-7a, C-7b
(dc 55.2), H-8a, H-8b (d1 3.8) and C-8a, C-8b (dc 60.9),
as well as H-12a, H-12b (Jy 6.15) and C-12a, C-12b
(dc 102.6), and H-14a, H-14b (du 6.58) and C-14a,
C-14b (Jc 103.4). All NMR data for compound 1 were
consistent with those of gneafricanin F (Table 1).
Additionally, high-resolution mass spectrometry
(HR-MS) indicated an ion peak at m/z [M-H] 513.1559
suggesting the molecular formula CsoH260s. Based on
the spectral data and comparisons with literature [15],
compound 1 was identified as gneafricanin F.

Compound 2 was isolated from the fraction of
ethyl acetate extract of G. montanum as a pale white
amorphous powder. The 'H-NMR spectrum of 2
showed two proton signals at Jdy 6.17 (2H, d,
J=1.8Hz), du 6.17 (1H, t, J = 1.8 Hz), assigning to a
three-substituted benzene ring, including two
symmetrical carbons at positions C-11a and C-13a.
Similarly, two signals at du 6.45 (2H, d, J = 1.8 Hz),
ou 6.22 (1H, t, J= 1.8 Hz) suggested the appearance of
a three-substituted benzene ring, including two
symmetrical carbons at positions C-11b and C-13b.

The three proton signals at oy 6.91(brs), du 6.80
showed that compound 2 has a 1,3,4-substituted
benzene ring. The signal at oy of compound 2 also
indicated two olefin protons of the double bond with a
trans configuration at oy 7.00 (1H, d, J = 16.2 Hz),
ou 6.80 (1H, d, J = 16.2 Hz), two doublets for two
aliphatic protons on the dihydrobenzofuran moiety at
ou 5.41, 4.43 and a singlet at duy 3.89 (3 H) for the
methoxy group. Based on these evidence, it can be
suggested that compound 2 had a stilbene framework, a
typical skeleton of the genus Gnetum. The combination
of the '"H-NMR and *C-NMR spectra of 2 allowed the
determination of the binding of oxygen to the sp? carbon
atoms not attached to hydrogen at dc 160.0 (C-11a,
C-13a), ¢ 159.6 (C-11b, C-13b). In addition, the signals
characteristic of a furane ring were depicted at dc 95.0
(C-7a), dc 58.9 (C-8a), dc 132.4 (C-3b), dc 161.0 (C-4b).

The structure of 2 was confirmed clearly on a
basis of two-dimensional spectra HSQC and HMBC.
The HMBC interaction between H-7b di 7.00 (1H, d,
J =16.2 Hz) and C-2b (éc 124.2)/C-6b (éc 128.7),
the interaction between H-8b Ju 6.8 (1H, d,
J =16.2 Hz) and C-10b/C-14b (dc 105.9) allowed to
determine the position and chemical shift of the
2 carbons bearing double bonds at C-7b (d¢c 129.4) and
C-8b (dc 127.5). The positions of the remaining
substituent group were also confirmed based on the
HMBC interaction between the MeO group (du 3.89)
and C-3a (dc 149.1) (Fig. 5).
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Fig. 5. The key HMBC correlations of compounds 1 and 2

Table 2. 3C-NMR spectral data for compounds 3 and 4 and reference compounds

3 4

C &5¢ dc™b C €5¢c Sc?

1 125.7 125.7 1 - -
2 156.1 156.0 2 78.7 80.7
3 116.6 116.7 3 42.1 44.2
4 129.4 129.4 4 196.3 197.6
5 120.8 120.8 5 163.5 165.5
6 129.4 129.4 6 95.8 96.3
a 124.7 124.7 7 166.6 168.8
B 127.4 127.5 8 95.0 96.3
I 141.6 141.5 9 162.9 164.8
2',6' 105.9 106.0 10 101.8 103.3
3,5 159.6 159.4 r 129.4 131.8
4' 102.8 102.9 2’ 111.1 111.3
4 146.9 148.1
5! 115.2 116.2
6’ 119.6 120.5
3’-OMe 55.6 56.5

Recorded in “MeOD, ¥ 150MHz, «5¢ of 2,3",5 -trihydroxy-trans-stilbene, €5¢ of homoeriodictyol
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The HSQC interactions approved the carbon and
proton positions based on the crossed peaks between
H-2a (du 6.91) and C-2a (dc 110.7), H-5a (du 6.80) and
C-5a (6C 116.2), H-6a (du 6.80) and C-6a (Jc 120.1),
H-7a (0u5.41) and C-7a (6c 95.0), H-8a (du 4.43) and
C-8a (dc 58.9), H-12a (du 6.17) and C-12a (Jc 102.8),
H-10a, H-14a (du 6.17) and C-10a, C-14a (dc 107.8).
All of NMR data of 2 were consistent with the
corresponding data of gnetuhainin Q (Table 1).
Moreover, the HR-MS mass spectrometry showed an
ion peak m/z 485.1571, which suggested the molecular
formula of C2oH2407. From the above spectral data and
comparison with reference [16], compound 2 was
identified as gnetuhainin Q. Structures of compound
3-4 were elucidated successfully based on the NMR,
Mass spectra combined with the comparisons with the
spectroscopy data of desired compounds [17, 18]
(Table 2).

4. Conclusion

This research was completed in the framework of
phytochemical study of G. montanum. Four compounds
including three stibenoids gnefricanin F (1), gnetuhainin
Q (2), 2,3",5-trihydroxy-trans-stilbene (3), and one
flavonoid homoeriodictyol (4) were isolated based on
column chromatographies. Their structures were
identified on a basis of modern spectroscopy methods
such as 1D, 2D-NMR, and HR-MS. These chemical
components of G. montanum in Vietnam belong to main
classification of Gnetum genus basically. This was the
first time they were isolated from G. montanum. This
study contributed to clarify the chemical composition of
G. montanum species grown in Vietnam and scientific
information to the treasure of natural compounds in
Vietnam.
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