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Summary
Chemical Constituents from the Tuber Root of Stemona tuberosa

Phytochemical investigation of the tuber root of Stemona tuberosa Lour resulted in the isolation of five compounds. They
are composed of two alkaloids, a phenolic acid, an anthraquinone, and another unidentified compound. The structures of
these compounds were confirmed using spectroscopic methods such as ESI-MS and NMR, and by comparing them with
published spectroscopic data. The isolated compounds were identified as tuberostemonine O (1), neotuberostemonine (2), p-
hydroxybenzoic acid (3), hydroxymethylfurfural (4), and physcion (5). Among them, compounds 1, 3, and 5 were isolated for
the first time from S. tuberosa collected in Vietnam.

Keywords: Stemona tuberosa, Alkaloid, Tuberostemonine O.

1. Introduction

Stemona tuberosa Lour (Stemonaceae) is
known as a traditional medicine in China and
certain regions of South Asia [1]. In Vietnam,
this plant, named as Bach Bo, which is a hairless,
perennial herb that can reach lengths of 4-10 m
[2]. The tuberous root of S. fuberosa (Radix
Stemonae) has long been used in traditional
medicine for its antitussive properties, lung
moisturizing, and cough-suppressing effects, as
well as its ability to combat parasites [3].
Phytochemical investigations on S. tuberosa have
revealed the presence of various components
including stilbenoids, tocopherols, and alkaloids
(predominantly stemonine, stemine, tuberostemonine,
oxytuberostemonine, isotuberostemonine, etc.).
Alkaloids and stilbenoids have been recognized
for their antitussive and antibacterial activities,
while dehydrotocopherol derivatives exhibit
antioxidant properties [4]. Recent attention has
been drawn to the extracts from S. tuberosa due
to their diverse biological functions, particularly
their potential as anti-cancer agents [3]. Despite
the wide distribution and significant utilization of
S. tuberosa in Vietnam, there have been limited
studies on its  chemical = composition
[51,[61,[71,[8],[9]- Therefore, further investigations
on the chemical constituents of this important
medicinal plant in Vietnam are warranted. The
present study aims to investigate the composition
of tuber roots of S. tuberosa, and this article
describes the isolation and structural elucidation

of five compounds from the dichloromethane and
ethyl acetate extracts of S. tuberosa.

2. Materials and methods

2.1. Plant material

The tuber roots of Stemona tuberosa Lour
were collected in Phu Tho province in January
2022, and were taxonomically identified by MSc.
Phan Van Truong (Department of Medicinal
Material Resources, NIMM).

2.2. General experimental procedures

NMR spectra were recorded on Bruker AM
500 and 600 FT-NMR spectrometers (Karlsruhe,
Germany) with TMS as an internal standard, J in
Hz at 294 K. MS data were analyzed with an LC-
MS/MS (Shimadzu, Japan). Silica gel/ (Merck,
0.040 - 0.063 mm particle size) and RP-Cg
(Merck, 30 - 50 pm particle size) were used for
column chromatography (CC). Thin-layer
chromatography (TLC) was carried out with
silica gel 60F,s4 (Merck, silica gel, 0.25 mm) and
RP-18Fs4 (Merck, 0.25 mm) plates. Spots were
detected under UV 254 and 366 nm or by
spraying with 10% sulfuric acid in 96% ethanol
(EtOH) and heating or Dragendorft’s reagent.

2.3. Extraction and isolation

The tuber roots of S. tuberosa (5.0 kg) were
extracted with 70% ethanol by refluxing for 3
hours. After three repetitions, the combined extracts
were combined and concentrated under reduced
pressure at 50°C, resulting in a residue. The residue
was then sequentially extracted with n-hexane,
dichloromethane, and ethyl acetate, followed by
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evaporation to obtain the corresponding fractions:
n-hexane (18.6 g), dichloromethane (25.1 g), and
ethyl acetate (30.5 g).

The dichloromethane fraction (23.1 g) was
subjected to chromatography on silica gel using a
gradient of n-hexane - acetone (100:1 to 0:1, v/v)
and divided into 10 subfractions (D1-D10).
Subfraction D5 (1.65 g) was further
chromatographed on silica gel CC using n-
hexane - ethyl acetate (15:1 - 2:3, v/v) as the
eluent, resulting in the isolation of compound 1
(15 mg). Subfraction D8 (2.21 g) was purified
using silica gel CC with a gradient of n-hexane -
ethyl acetate (100:1 to 0:1, v/v), yielding 5
smaller fractions (D8.1-D8.5). Subfraction D8.3
(0.1 g) was further separated using Sephadex LH-
20 (MeOH), leading to the isolation of compound
2 (8 mg).

The ethyl acetate fraction (25.5 g) was
chromatographed on silica gel using a gradient of
dichloromethane - methanol (100:1 to 0:1, v/v),
resulting in 12  subfractions (E1-E12).
Subfraction E3 (4.0 g) was chromatographed on
silica gel CC using dichloromethane - methanol
(30:1 - 2:3, v/v) as the eluent, yielding compound
3 (10 mg). Subfraction E5 (2.18 g) was separated
using RP-C,g gel CC with a gradient of methanol
- water (1:3, 2:3, 1:1, v/v), resulting in the
isolation of compound 4 (15 mg). Subfraction E6
(2.32 g) was purified using silica gel CC with a
gradient of dichloromethane - methanol (5:1 -
2:3, v/v), yielding 4 smaller subfractions (E6.1 -
E6.4). Subfraction E6.2 (0.12 g) was further
separated using RP-C;3 gel CC, eluting with
methanol - water (1:2, v/v), leading to the
isolation of compound 5 (10 mg).

Compound 1: Yellow amorphous powder,
[0]®p +11.0 (c, 0.1, CHCl;), ESI-MS: m/z 376.2
[M+H]", '"H-NMR (600 MHz, acetone-ds), “C-
NMR (150 MHz, acetone-ds) and '"H-NMR (600
MHz, CDCly), C-NMR (150 MHz, CDCl;): see
Table 1.

Compound 2: Yellow powder, [a]”p +83 (c,
0.1, CDCl3), 'H-NMR (600 MHz, CDCl;) and
BC-NMR (150 MHz, CDCL): see Table 1.

Compound 3: White powder, ESI-MS: m/z
136.7 [M-H]. 'H-NMR (500 MHz, DMSO-d;)
ou: 7.8 (2H, d, J = 7.5 Hz, H-2, H-6), 6.8 (2H, d,
J = 7.5 Hz, H-3, H-5). "C-NMR (125 MHz,
DMSO-ds) oc: 121.4 (C-1), 131.5 (C-2, C-6),
115.1 (C-3, C-5), 161.6 (C-4), 167.1 (C-7).

Compound 4: Yellow oil, ESI-MS: m/z 127.3
[M+H]". 'H-NMR (600 MHz, acetone-ds) Jy:
9.56 (1H, s, H-1), 7.36 (1H, d, J = 3.5 Hz, H-3),
6.57 (1H, d, J = 3.5 Hz, H-4), 4.64 (2H, s, H-6).
BC-NMR (150 MHz, acetone-de) d¢: 178.3 (C-1),

153.2 (C-2), 124.1 (C-3), 110.3 (C-4), 162.7 (C-
5), 57.3 (C-6).

Compound 5: Yellow amorphous powder,
ESI-MS: m/z 283.5 [M-H]. '"H-NMR (600 MHz,
CDCl;) on: 6.68 (1H, d, J = 2.4 Hz, H-2), 7.36
(1H, d, J=2.4 Hz, H-4), 7.62 (1H, d, J = 2.4 Hz,
H-5), 7.07 (1H, dd, J = 0.6; 2.4 Hz, H-7), 2.45
(3H, s, CHs), 3.93 (3H, s, OCHy), 12.09 (1H, s,
OH-8), 1229 (1H, s, OH-1). "C-NMR (150
MHz, CDCls) d¢: 165.2 (C-1), 108.2 (C-2), 166.6
(C-3), 106.8 (C-4), 121.3 (C-5), 148.5 (C-6),
124.5 (C-7), 162.5 (C-8), 190.8 (C-9), 182.0 (C-
10), 133.2 (C-11), 113.7 (C-12), 110.3 (C-13),
135.3 (C-14), 22.2 (CH3), 56.1 (OCH;).

3. Results and discussion

Fig. 1. Chemical structures of compounds 1-5

Compound 1 was obtained as a light yellow
amorphous  powder and  positive to
Dragendorff's reagent. The molecular formula
C,H33NO,4 of 1 was derived from the ESI-MS
(m/z = 376.2 [M+H]") data. The 'H-NMR
spectrum of 1 (Table 1) exhibited signals for
three methyl groups at oy 1.29 (3H, d, J = 7.8
Hz, H-15), 0.95 (3H, t, J = 7.2 Hz, H-17), and
1.19 (3H, d, J = 7.2 Hz, H-22). Two geminal
protons appeared at oy 2.30 (1H, m, H-50) and
3.31 (1H, dt, J = 13.2, 3.6 Hz, H-5B) and two
protons of methine groups in the y-lactone ring
were observed at dy 4.36 (1H, m, H-18) and
4.38 (1H, m, H-11). Based on the combination
of "C-NMR and HSQC spectra (Table 1), 1
was found to contain 22 carbons, including two
carbonyl carbons at dc 179.8 (C-14) and 179.4
(C-21), two oxygenated carbons at dc 83.2 (C-
11) and 82.5 (C-18), two N-methine carbons at
oc 67.6 (C-3) and 70.6 (C-9a), an N-methylene
carbon at Joc 53.2 (C-5), three methyl carbons
at oc 17.9 (C-15), 12.2 (C-17), and 15.1 (C-22),
six methylene carbons at dc 30.3 (C-2), 31.2
(C-6), 32.1 (C-7), 24.2 (C-8), 24.2 (C-16), and
34,7 (C-19), and nine methine carbons. The
spectroscopic data support the structural
resemblance of 1 to tuberostemonine, a
signature alkaloid commonly found in species
within the Stemona genus [1].
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The HMBC correlations of Hs-15 to C-12/C-
13/C-14, H-11, H-12, H-13 to C-14, and H2-6 to
C-4'/C-5" (Fig. 1) suggested the presence of an a-
methyl-y-lactone ring in the structure of 1. The
presence of an ethyl cyclohexane ring was verified
by the HMBC correlations from H-10 to C-9/C-
9a/C-11, H-9a to C-1/C-12, H-11 to C-1, C-16 and
H3-17 to C-16/C-10. Furthermore, the HMBC
correlations from H-9a to C-1/C-3/C-5/C-8/C-12,
H-8 to C-9a/C-10, H-1 to C-2/C-9a/C-12, and H-5
to C-3/C-7/C-9a led not only to the construction of
a pyrrolidine ring involving C-1, C-2, C-3, C-9a,
and N but also to the connection of this ring to the 5
azepan ring involving C-5, C-6, C-7, C-8, C-9, C-
9a, and N. The HMBC correlations from H-5 to C-
3/C-9a and from H-9a to C-3/C-5 indicated that the
presence of two 2 heterocycles formed by the
linkage of the nitrogen atom, C-5-C-9a, and C-3-C-
5. On the basis of the molecular formula and the
observed NMR data mentioned above, the
remaining nitrogen atom should be a tertiary amine,
and one more ring was needed to fulfill the degree
of saturation. In addition, the HMBC correlations
(Fig. 2.) observed between H-11, H-13, H-15 to C-
14, H-22, H-20, H-18 and C-21; H-22 to C-19/ C-
20/C-21 allow to determine another oa-methyl-y-
lactone ring. This ring binds to C-3 through the
HMBC interaction between H-18 and C-3/C-2.

The correlations of H-12 (dy 2.14) with H-18
(0y 4.36), H-9 (o4 2.01), H-15 (o4 1.29), H-9 (dy
2.01) with H-17 (oy 0.95) together with of H-13 (dy

2.30) with H-9a (dy 3.04), H-22 (dy 1.19), H-9a (dy
3.04) with H-1 (dy 2.00) were also confirmed by the
NOESY spectrum. Besides, the chemical shift of
proton in the methyl group (CH;3-17) at oy 0.95
revealed the S-orientation, which was the same as in
cases of tuberostemonine-type alkaloid from
Stemona  tuberosa species [7]. The results
demonstrated that protons H-9, H-12, H-15, H-17,
H-18, were p-oriented and protons H-1, H-9a, H-
13, H-22 were a-oriented.

Fig. 2. Important HMBC (H—C) correlations of 1

Based on the analysis of 1D and 2D spectral
data (measured in acetone-ds solvent) of
compound 1 and comparison of the spectral data
of compound 1 (measured in CDCl; solvent) with
the spectral data of tuberostemonine O (measured
in CDCL) [7], we have identified compound 1 as
tuberosteomine O. Thus, compound 1 was
determined as tuberostemonine O.

Table 1. 'H-NMR (600 MHz) and “C-NMR (150 MHz) data of compounds tuberostemonine O (1) and neotuberostemonine (2)

Tuberosteomonine O Comp 1 Nedtuberostemoine Comp 2
HMBC NOESY
Pos. .| *3c(cocis)  *POc (cbcis) 3Oc cetonds)  HCOH (Aceton-df) W —pc H—poH #0c cociz) ; *bc(cociz) i *COH (coci3)
i 370 %3 379 ST C e G 374 575 T767m)
118 (m) PN )
2 28 206 203 R 328 29 164 (m)
282000, 72 o e 1330 78,
3 66.7 65 67.6 by C-18, C-5, C-19 66.6 66.7 !
i )
ST 385 308 ()
5 524 523 53.2 s C:3,C-7,C9 50.0 50.1 Y
149 (m) _ 168 (m)
6 306 304 312 ol c8 238 29 i
118 m) ) 148 (m)
7 315 313 01 e c9 22 22 T
8 27 25 242 143 m C-9, C-10, 29 20 193 (m)
9 03 07 03 201 (m) C3C8 HA2 %3 %4 183 m)
% 60.8 60.6 706 304(d, 72,96 CTCRESCS 66.2 663 | 319(t42)
10 429 428 136 t57(m | CBESERC 348 3.0 173 (m)
fi 85 KK 87 ST A 4L GRS 504 805 AEI0)
in 57 055 450 2Ad(m] T CA G0, CAd T HS HAS TS )
3 106 104 i) 230 (m) T CAT, G4 B 0% D788 1)
471804 180.1 1798 1793 1795
15 181 179 179 129078 1263 C14 102 103 12372
Journal of Medicinal Materials, 2023, Vol. 28, No. 3 147




Tuberosteomonine O Comp 1 Neotuberostemoine Comp 2
il NOESY
Pos. . *Oc(cocis) | ®POc (cocis) 2P8c acetonds)  #COH (Aceton-df) W —pC H—poH #0c (cociz) : @0c (cociz) © #COH (coci)
152 () PO, 137 ()
16 24.2 24.1 24.2 144 (m) C-9,C-11,C-17 211 211 169 (m)
17 12.1 11.9 12.2 0.95(t, 7.8) C-10, C-16 11.2 1.3 1.00(t,7.2)
18 82.1 81.9 825 4.36 (m) C-2,C-3 78.9 79.0 4.39 (m)
252 (m) C-3, C-18, C-20, C-
19 34.5 34.3 34.7 159 (m) 21,022 34.5 34.7 2.37 (m)
70 351 39 %53 268(m) " CA9 C2T G %9 W9 261 ()
21 179.6 179.3 1794 179.1 179.3
22 15.2 15.0 15.1 1.19(d, 7.2) C-19, C-21 H-2, H-3 14.8 14.9 1.26 (d, 7.2)

Compound 2 was purified as a yellow
powder. It also has a characteristic yellow color
on TLC with dragendoff reagent, so we predict it
to be an alkaloid. The molecular formula
Cx»H33NO, could be deduced from its NMR data.
The 'H-NMR and “C-NMR spectra of 2 were
similar to those of 1. The '"H NMR spectrum of
compound 2 has signals distributed in the high
and medium fields, which are quite typical for an
alkaloid from S. tuberosa. The 'H-NMR
spectrum of 2 included the signals of 3 methyl
groups at oy 1.23 (3H, d, J = 7.8 Hz, H-15), 1.00
(3H, t,J=7.2Hz, H-17)and 1.03 (3H, d, J =7.2
Hz, H-22). Two protons at the oxygenated
carbons were shown at o6y 4.36 (1H, m, H-18)
and 4.38 (1H, m, H-11). The methylene protons
0y 1.48-3.45 ppm) were attributed to the 14
protons of two saturated rings (the lactone ring
and the nitrogen-containing heterocyclic ring) -
the two components of the alkaloids skeleton
structure of S. fuberosa.

The "C-NMR and DEPT spectra showed 22
carbons including three methyls, seven
methylenes, ten methines, and two carbonyls. The
above characteristic data suggested that 2 is a
tuberostemonine alkaloid. Three carbon signals at
dc 10.3 (15-CHs), 11.3 (17-CHs), and 14.9 (22-
CHs;) were assigned to three methyl groups. Seven
methylene carbons at dc from 21.1 to 50.1 ppm.
These methylene groups belong to two J-lactone
rings which are characterized for alkaloids from S.
tuberosa. In addition, there were 2 carbonyl
carbons at 6c 179.5 (C-14) and 179.3 (C-21).

Compound 2 is an isomer of compound 1 so
the configuration of compound 2 is determined
based on the difference in chemical shift of the
respective positions (H-1, H-9a, H-11, H). -18)
compared with compound 1 (table 1), combined
with reference comparison of polar rotation and
NMR data. The 'H and "C-NMR spectra of
compound 2 also consisted of the corresponding
data of the published neotuberostemonine [8].
Therefore compound 2 was neotuberostemonine.
This compound is an tuberostemonine-type
alkaloid that was first found in 1994 in S.

tuberosa [9]. Neotuberostemonine had anti-
inflammatory and anti-infective properties, and
immunomodulatory effects [10].

Compound 3 was obtained as a white
powder. The ESI-MS data exhibited an ion peak
at m/z 136.7 [M-H], indicating the molecular
formula of 3 to be C;HiO;. In the 'H-NMR
spectrum, 3 displayed two double signals at dy
7.8 (2H, d, J=17.5 Hz, H-2, H-6) and Jy 6.8 (2H,
d, J=7.0 Hz, H-3, H-5), corresponding to a para-
disubstituted benzene ring. The "“C-NMR
spectrum confirmed the presence of a
disubstituted benzene ring at the para positions
(dc 121.4, 115.1, 131.5, 161.6) and a carbonyl
group at Jc 167.1. Based on the combined
analysis of the "C-NMR and 'H-NMR spectral
data, along with literature references, 3 was
identified as p-hydroxybenzoic acid [11]. This
compound was naturally found in carrots
(Daucus carota), oil palm (Elaeis guineensis),
grapes (Vitis vinifera), east African satinwood
(Fagara macrophylla), yellow leaf tree
(Xanthophyllum rubescens), or can be chemically
synthesized [12]. It exhibited antibacterial,
antifungal, antialgal, antimutagenic, antisickling,
and estrogenic activities [13].

Compound 4 was obtained as a yellow oil,
and its molecular formula was determined to be
CsHeO;3 based on the positive ion peak at m/z
127.3 [M+H]" in the ESI-MS. The 'H-NMR
spectrum revealed the presence of an aldehyde
group at oy 9.56 (IH, s, H-1) and a
hydroxymethylene group at dy 4.64 (2H, s, H-6).
Two methine groups [dy 7.36 (1H, d, J= 3.5 Hz,
H-3) and 6.57 (1H, d, J= 3.5 Hz, H-4)] were also
observed. The "C-NMR spectrum displayed six
carbon signals. Thus, the chemical structure of 4
was identified to contain a furan ring, an
aldehyde group (CHO), and a methylene oxygen
group (CH,OH). Comparison of the data with the
literature confirmed 4 as hydroxymethylfurfural
[14]. It has been isolated from various species
including Laurencia undulata [15], Cornus
officinalis, and species of the genus Schisandra
[16]. Moreover, hydroxymethylfurfural was also
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found in honey, apple juice, orange juice, beer,
wine, milk, cereals, and tomato products.
Notably, hydroxymethylfurfural exhibited anti-
cancer, antioxidant, anti-allergic, and anti-
inflammatory activities [15].

Compound 5 was obtained as a yellow
amorphous powder. The molecular formula of 5
was determined to be CcH;,Os based on ESI-
MS, which exhibited a pseudo-molecular ion
peak at m/z 283.5 [M-H]". The '"H-NMR spectrum
indicated the presence of a methyl group at dy
2.45 (3H, s, CH;) and a methoxy group at oy 3.93
(3H, s, OCHj). Furthermore, it revealed the
presence of four aromatic protons at Jy 6.68,
7.07, 7.36, and 7.62, corresponding to H-2, H-7,
H-4, and H-5, respectively. The "“C-NMR
spectrum exhibited 16 carbon signals, including
two deshielded carbon signals at dc 190.8 and
182.0, assigned to two ketones. The remaining
five signals at ¢ 148.5, 135.3, 133.2, 113.7, and
110.3 were attributed to aromatic carbons. Three
signals at dc 166.6, 165.2, and 162.5 indicated
carbon atoms on the aromatic nucleus bearing
oxygen substituents. Additionally, signals
corresponding to two methyl groups at Jc 22.1
and 56.1 were observed. Based on the '"H-NMR
and C-NMR spectral data, 5 was identified as 3-
methyl-1,8-dihydroxy-6-methoxy-9,10-
anthraquinone, also known as physcion [17].

According to published findings, a total of 10
compounds have been isolated from S. fuberosa in
Vietnam. Among them, 7 compounds were
alkaloids, namely neotuberostemonine,
bisdehydrotuberostemonine [6], tuberostemonine,
stanine, isotuberostemonine, isostemonine, and
oxotuberostemonine [18],[19]. Additionally, 3 non-
alkaloid compounds have been identified, including

hydroxymethylfurfural, #rans-4-hydroxycinnamate
[201, and methyl ferulate [2]. This study contributes
to demonstrate that the chemical composition of S.
tuberosa in Vietnam has some chemical
composition similar to S. tuberosa having studied in
the world, that have not been found S. fuberosa in
Vietnam. Currently in Vietnam, there is no
published study on the content of compounds
isolated from this study. In the world, also there is
no research on the content of compound 1 in S.
tuberosa. Compound 2 has a content of 0.5 - 3.2%
in S. tuberosa [21]. In this study, we isolated 5
compounds from S. tuberosa collected in Son La,
comprising 2 alkaloids and 3 non-alkaloids.
Notably, tuberostemonine O (1), p-hydroxybenzoic
acid (3), and physcion (5) were isolated for the first
time from this plant in Vietnam.

4. Conclusion

Five compounds (1-5) were isolated from the
tuber of S. tuberosa collected in Son La, Vietnam.
Their chemical structures were identified as
tuberostemonine O (1), neotuberostemonine (2), p-
hydroxybenzoic acid (3), hydroxymethylfurfural
(4), and physcion (5) through MS, 1D, and 2D-
NMR spectral analysis, and comparison with
published literature. Compounds 1, 3, and 5 were
isolated for the first time from this plant in
Vietnam. This finding contributes to the chemical
composition database of this species in Vietnam
and demonstrates the similarity in the chemical
composition of S. fuberosa grown in Vietnam
compared to this species worldwide, which is
significant for its use in traditional medicine.
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Summary
Chemical Constituents from the Rhizomes of Adenia cardiophylla (Mast.) Engl.

Adenia cardiophylla is a species in the genus Adenia in the Passifloraceae family. The plant’s rhizomes have a slightly
sweet taste, and they have been used in ethnic medicine in An Giang province to treat lung inflammatory diseases. Five
compounds were isolated and identified as 2,3-epoxydeca-4,6,8-triyn-1-ol (1), vanillic acid (2), demethoxypinoresinol (3),
succinic acid (4), a mixture of deidaclin (5a) and tetraphyllin A (Sb) from the rhizomes of Adenia cardiophylla. Their
structures were determined by using spectroscopic methods (MS, 1D, and 2D NMR). In addition, the absolute configurations
of deidaclin and tetraphylin were identified by comparing experimentally and calculated electronic circular dichroism (ECD)

analysis methods.

Keywords: Adenia cardiophylla, Passifloraceae, Cyanogenic glycoside, ECD calculations.

1. Introduction

Adenia cardiophylla (Mast.)) Engl. is a
vascular plant in the Passifloraceae family. It is a
canopy liana with tendrils up to 20 cm, primarily
woody vines 25 m long, and rarely shrubs or
trees. It is distributed in the Southeast region of
Vietnam, such as Binh Duong, Dong Nai, Ba
Ria-Vung Tau, An Giang, and Kien Giang
provinces [1],[2],[3]. Several studies on the genus
Adenia explored the main chemical components
of the plants in this genus: toxic proteins [4],
cyanogenic compounds [5],[6],[7], lectins [8],[9],
polyacetylenes [10], and flavonoids [5]. In
addition, species in the genus Adenia were
reported to possess remarkable biological
activities such as anti-oxidative [11], anti-
hyperglycaemic [12], anti-spasmodic [13], anti-
coagulation [14], anti-depressant [15], anti-
anxiety [15], and cytotoxicity effects [9-10].
Until now, most publications on the chemical
composition of species in the genus Adenia have
been carried out on 4. digitata, A. gummifera, A.
volkensii, A. cissampeloides, A. globosa, A.
lobata and A. mannii [4],[5],[6],[7].[8],[9],[10],
[11],[12],[13],[14,[15]. To our knowledge, no
research has been reported on the phytochemical
and pharmacological effects of Adenia

cardiophylla. Our present study on
phytochemical constituents from the ethyl acetate
fraction of the rhizomes of A. cardiophylla led to
the isolation of five compounds. Their structures
were identified by spectroscopic data and
compared to those reported in the literature.
Herein, experimental and calculated ECD spectra
analysis confirmed the absolute configuration of
compounds Sa.

2. Experimental

2.1. Materials and Reagents

The rhizomes of Adenia cardiophylla (Mast.)
Engl. were collected from Tinh Bien town, An
Giang province, Vietnam, in November 2018. The
voucher specimen (AC112018.AG) was deposited
at the Faculty of Pharmacy, University of Medicine
and Pharmacy at Ho Chi Minh City (UMP),
Vietnam. The plant was identified by Dr. Vo Van
Leo (Department of Pharmacognosy, UMP) and
compared to the morphological characteristics as
described in botanical references [11]. The solvents
used for isolation and extraction were all in
analytical reagent (AR) grade: ethanol (96%), n-
hexane, ethyl acetate, chloroform, methanol, and »n-
butanol (Scharlau, Spain).

2.2. General experimental procedures

Silica gel (40-63 pm, Merck) and Sephadex LH-
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