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Summary
Phytochemical studies of the n-hexane and ethyl acetate fractions from aerial parts of Barleria lupulina L. (Acanthaceae)

collected in Cu Chi, Ho Chi Minh city, Vietnam, led to the isolation and identification of six known compounds, including
(+)-lyoniresinol (1), (+)-lyoniresinol 9'-O-$-D-glucopyranoside (2), 2-methyl-1,3,6-trihydroxy-9,10-anthraquinone 3-O-f-D-
glucopyranoside (3), (35)-l-octene-3-ol 3-O-4-D-glucopyranoside (4), uracil (5) and stigmasterol (6). The structures of the
isolated compounds were determined on the basis of detailed spectroscopic (MS and NMR) analysis and comparison with
reported literature. Compounds 1, 3, 4, and 5 were found for the first time from the Barleria genus.

Keywords: Barleria lupulina; Lignan; Anthraquinone; Sterol.

1. Introduction

Genus  Barleria  (Acanthaceae), which
comprises over 300 species of herbs and shrubs,
has been traditionally utilized across various
countries for treating a wide range of ailments
[1]. Barleria lupulina L., commonly known as
hop-headed barleria, is one species recognized
for its decorative and medicinal value.
Traditionally, different parts of the plant have
been employed in Asian countries, such as India,
Thailand, and Indonesia, for the treatment of
diabetes, rheumatoid arthritis, inflammation, skin
infections, and mental strain [2]. In Vietnam, the
leaves of B. lupulina have been applied in case of
snakebites and fever [3]. Recent phytochemical
studies have revealed that B. lupulina is a rich
source of diverse bioactive compounds,
predominantly iridoid glycosides, phenylethanoid
glycosides, phenylpropanoid glycosides, and
phenolic compounds [2],[4],[5],[6]. These
isolated constituents are associated with a broad
spectrum of pharmacological activities, including
antibacterial, anti-inflammatory, anti-arthritic,
anti-diabetic, antioxidant, anti-osteoporotic, anti-
ulcer, and neuroprotective effects [2],[7],[8],[9].

Despite promising traditional uses and
preliminary scientific validation, the chemical
investigations of B. lupulina in Vietnam are still

limited [5],[6],[7]. Preliminary biological
screening results showed that the n-hexane and
ethyl acetate extracts from the B. lupulina sample
collected in Ho Chi Minh city displayed potent
anti-inflammatory activity, inhibiting 72-87% of
NO-production in LPS-induced RAW264.7 cells
at the concentration of 50 ug/mL. Hence, our
research paper aims to provide an isolation and
identification of chemical constituents from n-
hexane and ethyl acetate extracts, including (+)-
lyoniresinol (1), (+)-lyoniresinol 9'-O--D-
glucopyranoside (2), 2-methyl-1,3,6-trihydroxy-
9,10-anthraquinone 3-0O-f-D-glucopyranoside
(3), 3-O-p-D-glucopyranosyl (3S)-l-octene-3-ol
(4), uracil (5), and stigmasterol (6).

2. Materials and methods

2.1. Materials

The aerial parts of Barleria Ilupulina L.
(Acanthaceae) were collected in Cu Chi, Ho Chi
Minh City, in 2024. The plant species was
identified by MSc Nguyen Quynh Nga and BS.
Dao Viet Quoc, Center of Medicinal Material
Resources (CMMR), National Institute of
Medicinal Materials. The voucher specimen
(NIMM-20133) was deposited at the National
Institute of Medicinal Materials.

2.2. General experimental procedures

ESI-MS spectra were acquired on an Agilent
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1260 series single quadrupole LC/MS system.
NMR spectra (lH, B, HSQC, HMBC, and
NOESY) were obtained on Bruker AVANCE III
HD 500 MHz or Bruker AVANCE NEO 600
MHz spectrometers with tetramethylsilane as the
internal standard. Column chromatography (CC)
was performed on normal phase silica gel 60
(230-400 mesh, Merck), reversed phase (RP-18)
resin (YMC), and Sephadex® LH20. Preparative
HPLC was conducted by Shimadzu HPLC (LC-
20AP), SunFire® C18 OBD™ Prep Column (100
A, 10 um, 10 x 250 mm). Thin-layer
chromatography has been performed on silica gel
60 GF,s4 and RP-18 G F»5,S. Compounds were
visualized by spraying with 10% sulfuric acid in
EtOH and heating.

2.3. Extraction and isolation

The dried aerial parts (28 kg) were macerated
and extracted with 70% EtOH (3 times x 220 L
for 24 h) at room temperature. The combined
extracts were concentrated under reduced
pressure to yield the EtOH extract (4.3 kg). The
EtOH extract (4 kg) was suspended in 4 L of
distilled water and then successively extracted
with n-hexane, dichloromethane (DCM), and
EtOAc (each 3 x 4 L). The organic solvents were
then removed in vacuo to afford n-hexane (95 g),
DCM (265 g), and EtOAc (300 g) extracts,
respectively.

The n-hexane extract (90 g) was
chromatographed on a silica gel CC, eluted with
a solvent gradient of n-hexane—acetone (20:1 to
1:1, v/v), DCM-MeOH (20:1 — 2:1, v/v), and
MeOH to give 11 fractions (H1-H11). Fraction
HI1 (2.8 g) was chromatographed by silica gel CC,
eluted with a gradient solvent of »n-
hexane—acetone (15:1 — 1:1, v/v) to afford 3
fractions H1.1-H1.3. Compound 6 (50 mg) was
obtained by recrystallization in MeOH from
fraction H1.3.

The EtOAc extract (240 g) was applied to
silica gel CC, eluted with a solvent gradient of n-
hexane—acetone (20:1 to 1:1, vv), DCM—-MeOH
(20:1 — 2:1, v/v), and MeOH to give 10 fractions
(E1-E10).  Fraction E6 (3.0 g) was
chromatographed by Sephadex® LH20 CC
(MeOH-H,O 1:1, v/v), yielding 5 fractions
E6.1-E6.5. Fraction E6.2 (1.8 g) was separated
by silica gel CC eluted with a solvent gradient of

DCM-MeOH (20:1 — 2:1, v/v) to afford ten
fractions E6.2.1-E6.2.10. Fraction E6.2.4 (55
mg) was then purified by reversed-phase silica
gel CC (MeOH-H,O 1:1, v/v) to afford 1 (3.0
mg). Fraction 6.2.7 (89 mg) was subjected to a
reversed-phase silica gel CC (MeOH-H,0 2:3,
v/v), yielding 2 sub-fractions E6.2.7.1 and
E6.2.7.2. Fraction 6.2.7.1 (32 mg) was further
purified by silica gel CC (EtOAc-MeOH 35:1,
v/v) to give 5 (4.1 mg). Fraction E6.2.8 (138 mg)
was chromatographed by reversed-phase silica
gel CC (MeOH-H,O 1:1, v/v) to afford 3 (9.0
mg). Fraction E8 (23.4 g) was subjected to silica
gel CC, eluted with gradient solvents of
DCM-MeOH (10:1 - 100% MeOH, v/v), yielding
12 fractions E8.1-E8.12. Fraction E8.9 (6.2 g)
was purified by reversed-phase silica gel CC
(MeOH-H,O 1:2, v/v) to give 12 sub-fractions
E8.9.1-E8.9.12. Fraction E8.9.2 (3.2 g) was
separated by reversed-phase silica gel CC (n-
hexane—acetone v/v, 19:1), followed by Sephadex
LH-20 to afford 3 fractions (E8.9.2.1-E8.9.2.3).
Fraction 8.9.2.1 (170 mg) was purified by
preparative HPLC (acetonitrile—H,O 13:87 (v/v),
flow rate: 2.5 mL/min, injection volume 65 uL,
detection wavelength 210 nm) to yield compound
2 (2.6 mg, tg= 45 min). Fraction 8.9.2.3 (55 mg)
was purified by preparative HPLC (MeOH-H,0
43:57 (v/v), flow rate: 2.5 mL/min, injection
volume 49 uL, detection wavelength 254 nm) to
give 4 (14 mg, tg= 15 min).

(+)-Lyoniresinol (1): White solid; ESI-MS:
m/z 419 [M=H] ; [a]p® = +17.9 (MeOH, ¢ =
0.56). '"H-NMR (600 MHz, CD;OD) and "“C-
NMR (125 MHz, CD;0D): See Table 1.

(+)-Lyoniresinol 9'-O-f-D-glucopyranoside
(2): White solid; [o]p’ = +60.1 (MeOH, ¢ =
0.33). ESI-MS m/z 581 [M-H] . '"H-NMR (600
MHz, CD;OD) and "“C-NMR (125 MHz,
CD;0D): See Table 1.

2-Methyl-1,3,6-trihydroxy-9,10-anthraquinone 3-
O-f-D-glucopyranoside (3): Yellow solid, ESI-
MS: m/z 291 [M+H]". 'H-NMR (600 MHz,
CD;0D) and "C-NMR (125 MHz, CD;OD): See
Table 2.

3-0-p-D-Glucopyranosyl (3S)-l-octene-3-ol
(4): Yellow solid, [o]p™ = -7,9 (MeOH, ¢ = 1,27).
'H-NMR (600 MHz, CD;0D) and “C-NMR (125
MHz, CD;0D): See Table 2.
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Uracil (5): Yellow solid. ESI-MS m/z 111.2
[M—H] . '"H-NMR (500 MHz, CD;0D): dy 5.61
(1H, d, J=7.5 Hz, H-5), 7.38 (1H, d, J= 7.5 Hz,
H-6). "C-NMR (125 MHz, CD;0D): ¢ 151.5
(C-2), 167.3 (C-4), 101.7 (C-5), 143.5 (C-6).

Stigmasterol (6): White solid, ESI-MS m/z
413 [M+H]". '"H-NMR (600 MHz, CDCL): dy
3.52 (1H, m, H-3), 5.34 (1H, m, H-6), 0.70 (3H, s,
H-18), 1.01 (3H, s, H-19), 1.03 (3H, d, J= 6.6 Hz,
H-21), 5.15 (1H, dd, J = 15.0; 8.4 Hz, H-22),
5.02 (1H, dd, J = 15.0; 8.4 Hz, H-23), 0.84 (3H, d,

J=6.6 Hz, H-26), 0.81 (3H, d, /= 6.6 Hz, H-27),
0.80 (3H, t, J = 7.2 Hz, H-29). "C-NMR (125
MHz, CDCl3): 6c37.3 (C-1), 31.7 (C-2), 71.8 (C-
3), 42.3 (C-4), 140.8 (C-5), 121.7 (C-6), 31.9 (C-
7), 31.9 (C-8), 50.2 (C-9), 36.5 (C-10), 21.1 (C-
11), 39.7 (C-12), 42.3 (C-13), 56.9 (C-14), 244
(C-15),28.9 (C-16), 56.0 (C-17), 12.1 (C-18), 19.4
(C-19), 40.5 (C-20), 21.1 (C-21), 138.3 (C-22),
129.3 (C-23), 51.3 (C-24), 31.9 (C-25), 21.2 (C-
26), 19.0 (C-27), 25.4 (C-28), 12.2 (C-29).
3. Results and discussion

Fig. 1. Chemical structures of compounds 1-6 from B. lupulina

Compound 1 was isolated as a white solid.
The 'H-, "C-NMR and HSQC spectra of 1
exhibited signals of 3 aromatic protons at dy 6.61
(1H, s, H-2)/6¢ 107.8 (C-2), oy 6.40 (2H, s, H-2'
and H-6")/oc 106.98 (C-2); 2 oxymethylene
groups at dy 3.61-3.51 (2H, H-9)/d¢ 66.8 (C-9)
and oy 3.51 (2H, d, J= 5.4 Hz, H-9")/6:64.2 (C-
9", 4 methoxy groups at Jy 3.40 (3H, s, 3-
OMe)/dc 56.6; oy 3.88 (3H, s, 5-OMe)/d¢c 60.2
and 3.76 (6H, s, 3'-OMe, 5-OMe)/dc 56.8; one
methylene group at dy 2.72-2.59 (2H, H-7)/dc
33.6 (C-7), 3 methine groups at dy 1.64 (1H, m,
H-8)/d¢ 40.9 (C-8), oy 4.33 (1H, d, J=5.4 Hz, H-
7Y/oc 42.3 (C-7") and oy 1.99 (1H, m, H-8')/dc
49.9 (C-8"). The negative ESI-MS spectrum of 1
showed a deprotonated molecular ion peak at m/z
419 [M-H], which gave evidence of its
molecular formula as C»HyOg (M = 420). The

NMR and MS spectra suggested that 1 was an
aryltetralin lignan. The aromatic proton at C-2
was confirmed by the HMBC correlations of H-2
(0n6.61) to C-7 (6¢ 33.6) and of H-7 (i 2.72 and
2.59) to C-2 (d¢ 107.8). The symmetrical 3',5'-
dimethoxy-4’-hydroxy phenyl group substituted
at C-7'" was confirmed by the HMBC correlations
of H-2'" and H-6" (dy 6.40) to C-7" (dc 42.3) and
C-4' (0c 134.6), of methoxy protons (dy 3.76) to
C-3' and C-5' (dc 149.0). In addition, the
methoxy groups at C-3 and C-5 were assigned by
HMBC cross-peaks of methoxy protons at oy
3.40 and 3.88 to C-3 (3¢ 56.6) and C-5 (d¢ 60.2),
respectively. In addition, HMBC cross-peaks of
H-7 (6y 2.72 and 2.51) to C-8' (d¢ 49.9) and C-9
(dc 66.8), of H-7' (o 4.33) to C-9' (d¢ 64.2) and
C-8 (d¢ 40.9) confirmed the aryltetralin skeleton
(Fig. 2). The relative configuration of 1 was
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assigned based on the NOESY spectrum. The
cross-peaks of H-8' (dy 1.99) with H-2' (dy 6.40)
and H-9 (05 3.51 and 3.61); of H-7' (dy 4.33) with
H-8 (0y 1.64) and H-9' (dy 3.51) suggested H-7’,
H,-9’ and H-8 are on the same side, while the

MeO' “\\\OH
O‘ OH
HO ~ oW v
OMe _~_1
MeQ ; OMe
OH
1

phenyl ring, H-8' and H,-9 are on the other side.
Based on spectral analysis and the specific
optical rotation value of +17.9 (ref [10]: [a]p> =
+65.1 (MeOH, ¢ 0.10)), 1 was identified as (+)-
lyoniresinol [11].

3
OH
Ho, L .oH
OH
0o
/\/\/M
4

Fig. 2. Key HMBC (—) correlations of compounds 1, 3, and 4

Compound 2 was isolated as a white solid.
The molecular formula of 2 was determined as
Cy3H33013 based on a deprotonated molecular ion
peak at m/z 581 [M—H] in the ESI-MS spectrum
and NMR data. The 'H-, "C-NMR and HSQC
spectra of 2 revealed similar signals as those of 1
including 3 aromatic protons (dy 6.58 (1H, s, H-
2)/oc 107.9 (C-2), oy 6.43 (2H, s, H-2' and H-
6")/0c107.0 (C-2', C-6"); 2 oxymethylene groups
(0n 3.64-3.53 (2H, H-9)/6c 66.3 (C-9) and dy
3.88-3.45 (2H, H-9)oc 71.5 (C-9)), one
methylene (dy 2.71-2.61 (2H, H-7)/6¢33.8 (C-7))
and 3 methine groups (dy 1.70 (1H, m, H-8)/dc
40.6 (C-8), oy 4.41 (1H, d, J = 6.6 Hz, H-7")/6¢

42.8 (C-7") and oy 2.08 (1H, m, H-8')/6c46.7 (C-
8"). The NMR spectra of 2 showed additional
signals of a f-glucopyranosyl moiety at oy 4.28
(1H, d, J = 7.8 Hz, H-1"), oy 3.24-3.83 (5H, H-
2"-H-6")/6c 104.8 (C-1"), 75.2 (C-2"), 78.0 (C-
3", 71.7 (C-4™), 78.3 (C-5"), 62.9 (C-6"). The
HMBC correlations of H-1" (dy 4.28) with C-9'
(dc 71.5) indicated that the S-D-glucopyranoside
moiety is linked at C-9'. Compound 2 was
assigned as (+)-lyoniresinol 9'-0-p-D-
glucopyranoside by comparison of specific
optical rotation (+60.1, Ref. [12] [a]p™ = + 47
(MeOH, ¢ = 0.8)) and NMR data with previous
literature [11].

Table 1. 'H- and "C-NMR spectroscopic data of 1-2

Pos ) 1 Ref [11] . 2 Ref [11]

) Jy”’ (mult., J in Hz) oc™* oc™* oy’ (mult., J in Hz) oc™* oc™*
1 130.2 130.2 130.2 130.2
2 6.61 (1H, s) 107.8 107.8 6.58 (1H, s) 107.9 107.9
3 148.7 148.7 148.7 148.7
4 138.9 138.9 138.9 138.9
5 147.7 147.7 147.6 147.6
6 126.3 126.3 126.4 126.4
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Pos 1 Ref [11] 2 Ref [11]
) oy™ (mult., J in Hz) oc™* oc™* oy™> (mult., J in Hz) oc™* oc™*
7 2.72 (1H, dd, 15.0,4.8) : 33.6 33.6 2.71 (1H, dd, 15.0, 4.8) 338 338
2.59 (1H, dd, 15.0, 11.4) 2.61 (1H, dd, 15.0, 12.0) : :
g 1.64 (1H, m) 409 409 1.70 (1H, m) 406 406
3.61(1H, dd, 9.0, 5.4) 66.8 3.64 (1H, m)

) 3.51 (1H. m) 66.8 3.53 (1H. dd, 10.8,6.6) 063 66.2
3-OCH, 3.88 (3H, s) 56.6 56.6 3.86 (3H, s) 56.6 56.6
5-OCH; 3.40 (3H, s) 60.2 60.2 3.35(3H, s) 60.2 60.2

1 - 139.3 139.3 139.3 139.3

2'.6' 6.40 (2H, s) 106.9 106.9 6.43 (2H, s) 107.0 107.0
35 - 149.0 149.0 149.0 149.0

4 - 134.6 134.5 134.5 134.5

7' 4.33(1H, d, 5.4) 42.3 42.3 4.41 (1H, d, 6.6) 42.8 42.8

8’ 1.99 (1H, dq, 9.0, 5.4) 49.9 49.9 2.08 (1H, m) 46.7 46.7

, 3.88(1H, dd, 9.6, 5.4).
9 3.51(2H, d, 5.4) 64.2 64.2 3.45 (1H. dd. 9.6, 4.2) 71.5 71.5
3',5-OCH; | 3,76 (6H, s) 56.8 56.8 3.75 (6H, s) 56.9 56.9

Iy 4.28 (1H, d, 7.8) 104.8 104.8

2! 3.24 (1H, m) 75.2 75.2

3 3.24 (1H, m) 78.0 77.9

4 3.28 (1H, m) 71.7 71.7

5 3.36 (1H, m) 78.3 78.2

, 3.83 (1H, dd, 12.0, 2.4)
6 364 (IFL. m) 62.9 62.8

“CD;0D, * 600 MHz, © 125 M.

Compound 3 was isolated as a pale yellow
solid. The negative ESI-MS spectrum showed the
peak m/z 323 [M-H]J, suggesting the molecular
formula C,;Hy0;0. The 'H-NMR spectrum of 3
displayed 4 aromatic signals including a singlet at
oy 7.41 (1H, s) and 3 protons of an ABX system
at oy 7.39 (1H, d, J = 2.4 Hz, H-5), 7.03 (1H, dd,
J=2.4,84Hz H-7),and 8.03 (1H, d, J = 8.4 Hz,
H-8); a methyl singlet at oy 2.18 (3H, s, 2-Me);
and signals of a sugar at oy 5.07 (1H, d, J = 2.4
Hz, H-1"), 3.37-3.43 (4H, m, H-2', H-3’, H-4', H-
5", and 3.82 (1H, dd, J = 12.0; 2.4 Hz, H-6a),
3.67 (1H, dd, J = 12.0, 6.0 Hz, H-6b). The °C

(C-9) and 183.8 (C-10); 12 aromatic carbons, a
methyl carbon at d¢c 8.6 and carbon signals of a -
D-glucopyranosyl part at dc 101.6 (C-1"), 74.8
(C-2", 78.1 (C-3"), 71.1 (C-4"), 78.3 (C-5"), and
62.3 (C-6"). The NMR and MS data suggested
that 3 was an anthraquinone glucoside. HMBC
correlations of methyl protons to C-1 (d¢c 163.2),
C-2 (¢ 122.5), and C-3 (dc 162.1); of H-4 (dy
7.41) to C-10 (oc 183.8) and C-2; of H-8 (dy
8.03) to C-9 (oc 188.1) allowed the assignment of
substitutions at the anthraquinone skeleton.
Comparing the NMR data with reference [13],
compound 3 was determined as 2-methyl-1,3,6-

NMR and HSQC spectra showed signals for 21  trihydroxy-9,10-anthraquinone 3-0-p-D-
carbons, including 2 ketone groups at dc 188.1  glucopyranoside.
Table 2. "C-NMR spectroscopic data of 3—4
Pos 3 Ref [13] 4 Ref [14]
) o™ (mult., J in Hz) o™ o™ o™ (mult., J in Hz) o™ oc
5.19 (1H, d, 16.5)
1 - 163.2 163.4 5.08 (1H. d. 11.0) 141.0 141.0
2 - 122.5 120.7 5.87 (1H, ddd, 16.5, 11.0, 7.0) 116.0 116.0
3 - 162.1 160.7 4.12 (1H, q, 7.0) 82.8 82.8
1.68 (1H, m)
4 7.41 (1H, s) 106.9 105.6 1.52 (1H, m) 33.0 33.0
5 7.39 (1H, d, 2,4) 114.1 112.5 1.40—1.29 (6H, m) 25.6 25.6
6 - 165.8 161.2 35.6 35.6
7 7.03 (1H, dd, 8.4, 2.4) 122.5 121.3 23.6 23.6
8 8.03 (1H, d, 8.4) 130.7 129.5 0.90 (3H, t, 7.0) 14.4 14.4
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Pos 3 Ref [13] 4 Ref [14]
) o™’ (mult., J in Hz) o™ oc™ o™ (mult., J in Hz) o™ oc

9 - 188.1 186.3
10 |- 183.8 181.5
11 - 137.0 1352
2 - 126.0 124 .4
13 - 112.0 110.5
14 - 133.7 131.9

2-Me | 2.18(3H, s) 8.6 8.3
1 5.07(1H, d, 7.2) 101.6 1003  4.32(1H, d, 7.5) 1032 = 1032
2’ 74.8 73.1  3.19(1H, m) 75.3 75.3
3’ 78.1 76.2 1 3.32(1H, m) 78.2 78.2
4' 3.37-3.47 (4H, m) 71.1 69.3 3.29(1H, m) 71.7 71.6
5’ 78.3 722 3.19(1H, m) 77.8 77.8

, 3.82(1H, dd, 12.0, 2.4) 3.80 (1H, dd, 12.0, 2.4)

6 3.67 (1H, dd, 12.0, 6.0) 62.3 604 3¢5 (1H, dd, 12.0, 6.0) 62.8 62.8

“ CDCl;, ¥ 600 MHz, ©125 MHz, * 100 MHz.

Compound 4 was isolated as a yellow solid.
The 'H-NMR spectrum of 4 shows signals of allyl
group at oy 5.19 (1H, d, J = 16.5 Hz, H-1a), 5.08
(1H, d, J=11.0 Hz, H-1b), 5.87 (1H, ddd, J= 16.5,
11.0, 7.0 Hz, H-2), an oxymethine group at oy
4.12 (1H, q, J= 7.0 Hz, H-3), 4 methylene groups
at oy 1.68-1.52 (2H, m, H-4), 1.40-1.29 (6H, m, H-
5, H-6, H-7), and a methyl group at dy 0.90 (3H, t,
J = 7.0 Hz). In addition, a f-glucose moiety was
observed with signals at oy 4.32 (1H, d, /= 7.5 Hz,
H-1), 3.19-3.32 (4H, m, H-2, H-3, H-4, H-5), 3.80
(1H, dd, J= 12,0, 2.4 Hz, H-6a) and 3.65 (1H, dd,
J=12.0, 6.0 Hz, H-6b). The HMBC correlations
of H-1" (0 4.32) and H-1 (dy 5.19 and 5.08) to C-
3 (dc 82.8) indicated the sugar linked to the carbon
chain at C-3. Compound 4 was identified as (-)-3-
O-p-D-glucopyranosyl  (35)-l-octen-3-ol by
comparison of specific optical rotation (-7.9)
([a]p™ = -37.2 (MeOH, ¢ = 0.17) and NMR data
with previous literature [14].

Finally, compounds 5 and 6 were determined
as uracil and stigmasterol, respectively, based on
the comparison of NMR data with those in the
previous literature [15], [16].

(+)-Lyoniresinol ~ 9'-O-f-glucoside 2  has
already been identified from B. lupulina [1], but its
aglycone (1) was found in the genus Barleria for
the first time. (+)-Lyoniresinol (1) was identified
in various plants and displayed antioxidant, anti-
inflammatory, and cytoprotective activities [17],
while  (+)-lyoniresinol  9'-O-f-glucoside  (2)
exhibited antimicrobial and antidiabetic effects
[18]. In the assay, (+)-lyoniresinol showed weak

NO-production inhibitory activity with an ICs
value of 238 uM [19]. Compound 3 was only
reported from Rubia cordifolia (Rubiacea family);
it was first identified from the Barleria genus.
Compound 4 might be a hydrolyzed product from
1-octen-3-yl f—primeveroside, which was found in
this plant [1]. Uridine (5) is an essential nucleoside
that plays a pivotal role in various biological
processes, including macromolecule synthesis,
circadian rhythms, inflammatory response, and
antioxidant process [20]. Uridine was reported to
reduce oxidative stress and inflammation by
inhibiting the MAPK and NF-kB signaling
pathways under pathological conditions [21].
Stigmasterol (6) is a common sterol in many
plants and  possesses  anti-inflammatory,
antioxidant, and neuroprotective activities [22].
Studies revealed that stigmasterol exhibited
substantial  anti-inflammatory and immune
regulatory effects and has potential for the
prevention and treatment of inflammation-related
disecases like arthritis [23],[24]. The anti-
inflammatory effect of these isolated compounds
may make contributions to the activity of n-hexane
and ethyl acetate extracts from B. lupulina.

4. Conclusions

Six chemical constituents including (+)-
lyoniresinol (1), (+)-lyoniresinol 9-O--D-
glucopyranoside (2), 2-methyl-1,3,6-trihydroxy-
9,10-anthraquinone 3-O-f-D- glucopyranoside
(3), 3-0O-p-D-glucopyranosyl (3S)-l-octen-3-ol
(4), wuracil (5), and stigmasterol (6) were
identified from n-hexane and ethyl acetate
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extracts of B. lupulina aerial parts collected in Ho  compounds 1, 3, 4, and 5 were identified for the
Chi Minh city. To the best of our knowledge, first time from the Barleria genus.
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