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Summary

A phytochemical investigation of the ethanolic extract of Thespesia popilnea (L.) Sol. ex Correa leaves led to the isolation of six
compounds (1-6), using various chromatographic techniques. Their structures were elucidated as dihydrophaseic acid (1), icariside B1
(2), icariside B2 (3). 34.5¢.6f.9f-tetrahydroxymegastigman-7-ene (4), L-thymidine (5), and L-uridine (6) based on detailed analyses
of 1D and 2D NMR, as well as mass spectrometric data, and by comparison with previously reported structures. The antimicrobial
assays demonstrated that compound 1 selectively inhibited Candida albicans fungus with an MIC value of 64 pg/mL., while 4 exhibited
weak inhibition against Enterococcus faecalis. Staphylococcus aureus, and Bacillus cereus bacterial strains with an MIC value of 128
ug/mL. This is the first time megastigmane and nucleoside constituents from T. populnea have been reported.

Keywords: Thespesia populnea; Malvaceae; Megastigmane; Nucleoside; Antimicrobial activity.

1. Introduction

Thespesia is a small genus of the family
Malvaceae, comprising 18 species primarily found
in tropical and subtropical climates around the
world, particularly in Africa, the Americas, Asia, and
the islands of the Pacific Ocean [1],[2].[3]. However,
the genus Thespesia includes only two species
[Thespesia populnea (1..) Sol. ex Correa and
Thespesia lampas (Cav.) Dalzell & A. Gibson] that
are present from the north to the south of Vietnam
[4]. Among these, T. populnea is widely distributed
in Hawaii, California, Florida, Africa, the Caribbean,
and Asia [5]. The various parts of this tree have been
used for different purposes, including antifertility,
antibacterial, anti-inflammatory, antioxidant,
purgative, and hepatoprotective activities [1],[2],[3].
Previous phytochemical investigations of this
species  have  afforded highly oxidized
sesquiterpenes [5],[6].[7], flavonoids [8],[9], and
other constituents [10],[11],[12]. In our ongoing
scarch for bioactive metabolites from Vietnam’s
natural resources, a phytochemical investigation
from the leaves of T. populnea was conducted,
resulting in the isolation of six compounds, including
four megastigmanes and two nucleoside derivatives
(1-6, Fig. 1). Additionally, the antimicrobial activity
of these isolated compounds against seven microbial
strains was also evaluated.

2. Material and methods

2.1. Chemicals and equipment

The melting points were measured using a
Thermo Scientific 1401 Mel-Temp 3.0 melting point

apparatus. Optical rotations were determined with a
JASCO P-2000 polarimeter. UV spectra were
recorded on a Chirascan spectrometer. NMR spectra
were recorded on a Bruker AVANCE NEO 600 FT-
NMR spectrometer, with tetramethylsilane (TMS)
as the internal standard. ESI-MS was performed on
an Agilent 6530 Accurate-Mass spectrometer.
MPLC was carried out using a Biotage-Isolera One
system. Column chromatography (CC) was
conducted on silica gel, Sephadex LH-20, and RP-
18. Analytical thin-layer chromatography was
performed on precoated silica gel 60 F»s4 and RP-18
Fosss plates and compounds were visualized by
spraying with 10% H>SOy in water and then heating
for 1.5 to 2 minutes.

2.2. Plant material

The leaves of Thespesia populnea (L.) Sol. ex
Correa were collected at Halong Bay, Quang Ninh
Province, Vietnam, in September 2023. The species
was identified by Dr. Nguyen The Cuong. A voucher
herbarium specimen has been deposited at the
Herbarium of the Institute of Chemistry (VAST,
Hanoi, Vietnam) with the accession number
NCCBO03.

2.3. Extraction and isolation

The dried and ground leaves (1.35 kg) were
extracted five times with 3.5 L of EtOH using
ultrasonication for 20 minutes, followed by
maceration for at least 12 hours. This process yielded
60.9 g of extract after the evaporation of the solvent.
The EtOH extract was then suspended in H>O and
subsequently extracted with CH.CL and EtOAc,
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resulting in 16.8 g of CH:Cl; subexfract, 21.3 g of
EtOAc subextract, and 19.5 g of residue after the
evaporation of the aqueous layer.

For further separation, a portion (21.3 g) of the
EtOAc subextract was subjected to flash
chromatography using silica gel as the stationary
phase and a gradient solvent going from 100%
CH-CL to 100% EtOAc in 30 min and then to 100%
MeOH in another 25 min. The flow rate was set to
50 mL/min, and 24 fractions of 100 mL were
collected. The fractions were combined according to
their similarity based on TLC analysis, affording 10
fractions (E1-E10). Fraction E4 (1.18 g) was further
separated using Sephadex LH-20 chromatography
(100 x 2.5 cm) with acetone as the solvent, yielding
12 fractions that were subsequently combined into
four fractions (E4.1-E4.4) based on the TLC results.
Fraction E4.3 (159.4 mg) was processed using the
same column, yielding 95 vials that were combined
through TLC analysis to produce five fractions
(E4.3a—E4.31). Among these, fraction E4.3¢ (0.58 g)
was subjected to passage over a Sephadex LH-20
column (MeOH-H,O, 1:2, v/v), resulting in the
isolation of compounds 2 (6.3 mg) and 6 (5.1 mg).
When the same steps were repeated as above,
subfraction E4.2f (115 mg) was purified multiple
times using silica gel with EtOAc-MeOH (15:1, v/v)
as the eluent, followed by RP-18 CC (MeOH-H-O,
1:1, v/v) to give compounds 1 (5.6 mg) and 3 (3.5
mg). Additionally, fraction E6 (1.56 g) was
subjected to Sephadex .LH-20 chromatography (100
x 2.5 cm, acetone), resulting in 210 vials that were
combined into five fractions (E6.1-E6.6) according
to the results of the TLC analysis. Finally,
subfraction E6.4 (306 mg) was purified repeatedly
using silica gel with EtOAc-MeOH (10:1, v/v) as the
eluent, followed by RP-18 CC (MeOH-H,O, 1:1,
v/v), yielding compounds 4 (5.2 mg) and 5 (4.5 mg).

13 12 156

Fig. 1. Chemical structures of cornpounds 1-6.
Dihydrophaseic acid (1): White, amorphous
powder; [a]3! -29.7 (¢ 0.15, MeOH); 'H (CD;OD,
600 MHz) and “C NMR (CD:OD, 150 MHz)
spectroscopic data, see Table 1; ESI-MS m/= 281.1
[M -H].

Icariside B; (2): White, amorphous powder;
[a]3! -85.3 (¢ 0.15, MeOH); UV (log &) 232 (4.16)
nm; 'H (CDs0D, 600 MHz) and *C NMR (CD:OD,
150 MHz) spectroscopic data, see Table 1; ESI-MS
m/=387.1 M +H]J".

Icariside B; (3): White, amorphous powder; mp.
172.5-174.0°C; [a]3t -115.8 (¢ 0.15, MeOH); UV
(log &) 230 (4.06) nm; 'H (CDs0D, 600 MHz) and
BC NMR (CD;OD, 150 MHz) spectroscopic data,
see Table 1; ESI-MS m/= 385.1 [M - H].

30,5a,64,9p-T etrahydmvymegastzgman -7-ene
(4): White, amorphous powder; [a]4" -48.4 (¢ 0.15,
MeOH); 1HNMR(CD;OD 600 MHz) dy: 1.47 (1H,
ddd,/=12.0,4.0, 2.0 Hz, H.-2), 1.66 (1H, t,/=12.0
Hz, H.-2), 4.08 (1H, m, H-3), 1.79 (1H, m, H.-4),
1.75 (1H, t, /= 11.4 Hz, Hv-4), 6.08 (1H, dd, J =
16.2, 1.2 Hz, H-7), 5.80 (1H, dd, /=16.2, 6.0 Hz, H-
8),4.36 (1H, dgq, /= 6.0, 1.2 Hz, H-9), 1.27 (3H, d, J
= 6.6 Hz, H-10), 1.21 (3H, s, H-11), 0.86 (3H, s, H-
12), 1.15 (3H, s, H-13); *C NMR (CD;OD, 150
MHz) dc: 40.6 (C-1),46.5 (C-2), 65.2(C-3).45.7 (C-
4), 77.8 (C-5), 78.9 (C-6), 131.2 (C-7), 136.1 (C-8),
69.5 (C-9), 24.2 (C-10), 27.5 (C-11), 26.2 (C-12),
27.1 (C-13); ESI-MS m/=243.1 [M - HJ.

L-uridine (5): White needles; mp. 160-161°C;
[a]3*-18.7 (¢ 0.55, H»0); '"H NMR (CD;OD, 600
MHz) du: 5.72 (1H. d, J=8.5 Hz, H-5), 8.03 (1H, d,
J=8.5Hz, H-6),5.91 (1H, d, /=5.0 Hz, H-1'), 4.20
(IH,t, J=5.0Hz H-2'), 417 (1H, t,J= 5.0 Hz, H-
3", 4.02 (1H, m, H-4'), 3.75 (1H, dd, /= 12.0, 3.0
Hz, H,-5"), 3.86 (1H, dd, J=12.0, 5.0 Hz, Hy-5"); *C
NMR (CD;OD, 150 MHz) d¢: 152.5 (C-2), 166.2
(C-4),102.7 (C-5), 142.7 (C-6), 90.7 (C-1"), 75.7 (C-
2), 71.3 (C-3'), 86.4 (C-4"), 62.3 (C-5").

L-thymxdme (6): White, amorphous powder;
[«]3*-48.9 (¢ 0.15, MeOH); 1HNMR(CD;OD 600
MHz) dy: 7.83 (1H, br d, /= 1.2 Hz, H-6), 1.90 (3H,
brd,J=1.2Hz, H-7), 6.29 (1H, t, J= 6.9 Hz, H-1"),
2.20-2.28 (2H, m, H-2), 4.42 (1H, m, H-3'), 3.92
(1H, m, H4"), 3.82 (1H, dd, J=12.0, 3.0 Hz, H,-5"),
3.75 (1H, dd, J = 12.0, 6.6 Hz, Hy-5'"); *C NMR
(CDs0D, 150 MHz) dc: 152.4 (C-2), 166.4 (C-4),
111.5 (C-5), 138.2 (C-6), 12.4 (C-7), 86.2 (C-1"),
412 (C-2")., 72.2 (C-3"), 88.8 (C-4'), 62.8 (C-5").

2.4. In vitro antimicrobial assay

The antimicrobial activities of the extracts and
isolated compounds were evaluated against seven
bacterial strains: Enferococcus faecalis ATCC
299212, Staphylococcus aureus ATCC 25923,
Bacillus cereus ATCC 14579, Escherichia coli
ATCC 25922, Pseudomonas aeruginosa ATCC
2753, and Salmonella enterica ATCC 13076, as well
as one yeast, Candida albicans ATCC 10231. These
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microorganisms were maintained on the agar slants
in a refrigerator at 4°C. The strains were obtained
from the American Type Culture Collection
(ATCC). Mueller Hinton Broth (MHB) was used as
the culture media for the in vifro antibacterial assay,
while Luria Broth (LB) was used for C. albicans.

The minimum inhibitory concentration (MIC)
values were determined using the broth
microdilution method in conjunction with the MTT
(3-[4,5-dimethylthiazol-2-y1]-2,5-
diphenyltetrazolium bromide) colorimetric assay, as
previously reported by J. M. Andrews [13]. Samples
were dissolved in dimethyl sulfoxide (DMSO) at
decreasing concentrations of 256, 128, 64, and 32
ng/mL with the number of experiments noted. The
assay was carried out in 96-well plates. Each of these
aliquots was then inoculated with 100 pl. of
suspension of the selected bacterial strains: E.
faecalis, S. aureus, B. cereus, E. coli, P. aeruginosa,
S. enterica, and C. albicans. The test microbes were
cultivated at 37°C for 24 hours and diluted according
to the McFarland standard 0.5
scale. The inoculum prepared above was diluted in
broth to give afinal organism density of
approximately 2 x 10° CFU/mL. The bioassay was
carried out in flat-bottom 96-well microtiter plates.
Ciprofloxacin (Sigma) and cycloheximide (Merck)
were the positive controls for bacteria and yeast,
respectively, while DMSO was used as a negative
control. The number of colonies was counted in the
first clear well displaying no visible growth (this is
accomplished by spreading cultures out onto each
appropriate agar plate). MIC was defined as the
lowest concentration of samples that prevents visible
growth of the microorganism in the microdilution
wells, compared to that in the initial well (often
expressed in pg/ml ). The ICs, value was determined
accurately based on BioTek spectrophotometer and
Raw Data Software turbidity measurements. All
experiments were done three times, in duplicates.

3. Results and discussion

Compound 1 was obtained as a white, amorphous
powder. Its negative mode ESI-MS displayed a
deprotonated molecular ion peak [M - H] at m/~
281.1, corresponding to the molecular formula
CisH»Os, which indicates four degrees of
unsaturation. The analysis of the 'H/C NMR and
HSQC spectra of 1 (Table 1) revealed signals
indicative of two methyl groups [dz 0.95 (3H, s, H-
13)/dc 16.3(C-13) and 1.17 (3H, s, H-14)/d¢ 19.6 (C-
14)], two methylene groups, one secondary
oxymethine, one oxymethylene group, two
oxygenated carbons, and one non-protonated

carbon, suggesting the presence of an oxygen-
bridged bicyclic ring skeleton. Additionally, a set of
complex signals corresponding to one methyl group
[0z 2.10 (3H, br s)/dc 21.2 (C-15)], two trans-
olefinic proton signals [dg 6.53 (1H, d, /= 15.6 Hz,
H-7)/6c 135.0 (C-7) and 7.98 (1H, d, J=15.6 Hz, H-
8)/dc 131.8 (C-8)], and other olefinic signals of one
trisubstituted double bond [du 5.79 (I1H, br s, H-
10)/dc 119.5 (C-10) and 151.2 (C-9)] indicated the
presence of a 9-methyl-penta-7,9-dienoic acid
moiety [14]. Confirmation of the partial structural
units and their connectivity was established by the
cross-peaks in the HMBC spectrum that were
observed between H-7 (du 6.53) with C-6 (dc 83.2);
H-12 (du 3.82/3.72) with C-1 (dc 49.4), C-5 (oc
87.8), and C-6; and H-14 (du 1.17) with C4 (dc
46.0), C-5, and C-6 (Fig. 2). Also, this conclusion
was further supported by the downfield shift of C-6
in 1 (Table 1). These findings confirm the presence
of a 9-methyl-penta-7,9-dienoic acid moiety linked
to the ring at C-6. Based on the above evidence and
comparisons with reported literature [ 14], compound
1 was finally concluded to be dihydrophaseic acid
(Fig. 1). This compound has previously been
obtained from the whole plants of Gynostemma
pentaphyllum [14] and the seeds of Phaseolus
lunatus [15]. However, to date, no studies have
reported the biological activities of compound 1.
Compound 2 was purified as a white, amorphous
powder, with a negative optical rotation of [a]3* -
85.3 (¢ 0.15, MeOH). The 'H and *C NMR spectra
of 2 revealed 19 carbon signals, 13 of which were
attributed to a megastigmane skeleton. This included
four tertiary methyl groups [0z 2.21 (3H, s, H-10)/dc
26.5 (C-10), 1.18 (3H, s, H-11)/dc 32.2 (C-11), 1.40
(3H, s, H-12)/6c 29.4 (C-12), and 1.41 (3H, s, H-
13)/6c 30.8 (C-13)], one sp3 non-protonated carbon
[dc 37.0 (C-1)], one oxygenated carbon [dc 72.4 (C-
5)], one oxymethine [du 4.37 (1H, m, H-3)/dc 72.5
(C-3)], and two methylene groups [dx 2.11 (1H, ddd,
J=12.0,4.2, 2.4 Hz, H.-2)/1.48 (1H, dd, J = 12.0,
10.4 Hz, Hy-2)/dc 48.1 (C-2) and 2.05 (1H, dd, J =
13.8, 7.2 Hz, H,-4)/1.75 (1H, dd, J = 13.8, 10.2 Hz,
Hy-4)dc 46.6 (C-4)]. Additionally, one a.f-
unsaturated carbonyl [dc 200.9 (C-9)] and one
allenic unit [du 5.85 (LH, s, H-8)/dc 101.2 (C-8),
211.5 (C-7), and 120.1 (C-6)] were identified.
Signals from a monosaccharide moiety were also
observed (Table 1). An anomeric proton signal [dn
445 (1H, d, J = 7.8 Hz, H-1")] alongside signals
attributed to other hydrogens of the sugar moiety (du
3.88-3.17) were detected in the I NMR spectrum.
The sequential 1,2-trans-diaxial coupling patterns of
H-1', H-2', H-3', H-4', and H-5' confirmed that the
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hexose moiety was f-glucopyranoside (Table 1).
The monoglucosylation position of 2 was reasonably

assigned to C-3 rather than C-5, based on the
downfield shift of one tertiary oxygenated carbon [dc

Table 1. NMR spectroscopic data for 1-3 and the reference compounds.

1 : 2 3
Pos| & T o ik U Hz) O S T gk GinEz) | %C | 5% T o plt, Uin )
1] 494 | 494 | " 370 1 370 . 360 | 360 s
2| 445 | 446 | 188ddd(138,72, @ 481 | 481 | 2.11ddd(120,42, | 450 | 452  175ddd (132,30,
1.8) 24) 1.8)
" . le8dd(138.104) = .1.48dd (12.0, 10.4) 1. 1:43dd(13.2,10.2)
317661 | 660 | 413m 725 | 725 437m 25 | P 393m
41 460 | 460 | 205dd(138,72) @ 466 | 466 239ddd(13.0,42, | 380 | 381 | 2.42ddd (150,48,
- 1.75dd (138,102) | 2.4) 1.8)
. 1.83dd (15.0,8.4)
8§34 8 .
1322 1318 | 798d(156) | 1002 1012 585 | 1336 | 1338 620d(156)
151.0 | 1512 | - 2009 | 200.9 - 2002 | 200.2 -
1203 | 1195 | 579brs 265 | 265 221s 273 | 274 231s
1706 | 1704 | 5 22 | 322 1185 293 | 294 1235
774 | 773 T 382d(12) 294 | 294 140 253 | 255 098's
372d(72) |
131162 | 163 0955 308 | 308 141s 200 | 202 121s
14 195 196 117s
157 201 | 212 | 210brs
I 1026 | 1027 445d(7.8) 1028 | 102.9 436d(1.8)
> 751 @ 751 @ 3.17dd(9.0,7.8) | 749 | 751  3.14dd(9.0,7.8)
3 781 | 781  338dd(9.0,90) | 780 | 781  3.33dd(9.0,9.0)
4 716 | 7.6 3331(9.0) 714 | 716 | 3.29dd(9.0,8.4)
5 779 | 779 335m 777 | 779 327m
6 627 | 627 @ 388dd(120,18) | 625 | 627 @ 3.87dd(12.0,2.4)
3.70 dd (12.0,4.8) 3.68 dd (12.0, 5.4)

Measured in *CD30D, *125 MHz, and 600

MHz. *§c of 4'-dihydrophaseic acid [14].

*dc of icariside By [16], and @dc of icariside B2 [17].

Fig. 2. Key HMBC correlations of 1 and 2.

72.5 (C-3)] [16]. Furthermore, the attachment of
the sugar moiety at C-3 was determined by the
HMBC correlations between H-1' (du 4.45) with
C-3 (dc 72.5), and between H-3 (du 4.37) with C-
1" (6c 102.7) (Fig. 2). A comprehensive
investigation of the NMR spectroscopic data and
comparison with those from the published
literature [16] supported the identification of 2 to
be icariside B; (Fig. 1). To date, icariside B, has
been widely recognized within the plant kingdom
and has recently been isolated from numerous

species across various plant families.

Compound 3 was obtained as a white,
amorphous powder. The 'H and C NMR
spectroscopic data suggested that compound 3 was
a megastigmane glycoside [17]. Six signals were
assignable to a f-glucopyranose moiety (Table 1).
The anomeric proton of H-1' [dg 4.36 (1H, d, J =
7.8 Hz)] suggested that a sugar moiety is bound to
the aglycone via a f-glucosidic linkage. The
remaining 13 carbon signals comprised those of
four methyl groups [dc 27.4 (C-10), 29.4 (C-11),
25.5 (C-12), and 20.2 (C-13)], two methylene
groups [dc 45.2 (C-2) and 38.1 (C-4)], one 5,6-
epoxy functionality [dc 68.3 (C-5) and 71.1 (C-6)],
one oxymethine carbon [dc 72.7 (C-3)], one a,f-
unsaturated carbonyl group [dc 200.2 (C-9)],
along with a pair of trans-olefinic methine carbons
[dc 145.2 (C-7) and 133.8 (C-8)] (Table 1). The
disubstituted double bond is located between C-7
and C-8, while the ketone functional group was
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part of a conjugated C-9 position. This conclusion
is supported by the HMBC spectrum, which
demonstrated that H:-10 (du 2.31) correlated with
C-9 (dc 200.2). Furthermore, the position of the
glucosidic linkage was determined to be at C-3 of
the megastigmane core, as indicated by the HMBC
spectrum, where H-1' (du 4.36) correlated with the
carbon signal at C-3 (d¢ 72.7). From the above
evidence, compound 3 has been identified as
icariside Ba [17]. Thus far, no bioassays have been
reported for this compound.

Compound 4 was purified as a white,
amorphous powder. Its molecular formula was
determined to be Ci3sH»204 by the ESI-MS ion
peak at m/= 243.1 [M - H]". The 'H and *C NMR
data of 4 revealed 13 carbon signals, ascribable to
four methyl groups, two methylenes, one sp° non-
protonated carbon, two oxygenated carbons, two
oxymethines, along with a pair of zrans-olefinic
methine carbons. The double bond accounted for
one degree of unsaturation, implying the presence
of a ring in 4 to explain the second degree of
unsaturation. Additionally, the large coupling
constant between H-7 and H-8 (J = 16.2 Hz)
indicated the E-configuration of the A’ double
bond. The above NMR spectroscopic data
suggested that compound 4 possesses a
megastigm-7-ene skeleton with four hydroxy
groups assigned at C-3, C-5, C-6, and C-9. Careful
comparison of the NMR spectroscopic data of 4
was similar to that of 34,50,64,96-
tetrahydroxymegastigman-7-ene [18]. Besides,
the negative sign of the specific rotation of 4
([a] 2% _48.4) was found to be identical to that of
38,5a,63,9p-tetrahydroxymegastigman-7-ene
[18]. All of these data 4 were also consistent with
the above deductions and comparable to each
other. Consequently, the structure of 4 was fully
established as 36.5a,66,96-
tetrahydroxymegastigman-7-ene (Fig. 1).

Two remaining compounds were determined to
be L-uridine (5) [19] and L-thymidine (6) [19] by
comparison of their physical and spectroscopic
data to those reported in the references.

Considering the traditional uses of 7. populnea,
all isolated compounds were evaluated for their in
vitro antimicrobial activity. The antibacterial
assays were conducted against both Gram-positive
bacteria (E. faecalis, S. aureus, and B. cereus) and
Gram-negative bacteria (E. coli, P. aeruginosa,
and S. enterica). Additionally, the antifungal
activity was assessed against C. albicans using a
previously reported method [13]. Ciprofloxacin
and cyclohexamide were used as reference

compounds. Among all the tested compounds,
only compound 1 selectively inhibited antifungal
activity against C. albicans with an MIC value of
64 pug/mL. Compound 4 exhibited weak inhibition
against the Gram-positive strains E. faecalis, S.
aureus, and B. cereus with an MIC value of 128
ug/mL. However, this compound was nearly
ineffective against the Gram-negative bacteria.

The investigation of the antimicrobial
properties of magastigmane constituents found
that plantaginoside, (6S5,9R)-7,8-
dihydroroseoside, and roseoside from the flowers
of Hosta plantaginea exhibited bacteriostatic
effects against four microbial strains B. cereus, B.
aureus, E. coli, and Y. enterocolitica, with the
MIC values ranging from 28.4 to 276.2 ug/mL
[20]. Huong et al. recently isolated (6S,7E,9R)-
6,9-dihydroxy-4,7-megastigmadien-3-one ~ 9-O-
[a-L-arabinopyranosyl-(1—6)-4-D-
glucopyranoside] and blumenol A from the leaves
of the mangrove plant Rhizophora stylosa and
examined their effect against 4. miger and F.
oxysporum strains, which exhibited moderate
inhibition with MIC values of 50 and 100 pg/mL,
respectively [21]. Similarly, Wang et al. reported
that the antibacterial activity of austroside A was
tested against an antibiotic-resistant strain of S.
aureus. At equimolar concentrations, it produced
inhibition zone diameters of 9 mm (190 pg/disc)
[22]. Additionally, (3R,5R,6S,7F)-5,6-epoxy-3-
hydroxy-megastigman-7-en-9-one 3-0-
neohesperidoside and byzantionoside B were
screened against four pathogens: Pseudomonas
aeruginosa, P. mirabilis, S. aureus, and C.
albicans.

When applied at a concentration of 30 pg/ml,
a 20% inhibition of growth was observed after 24
hours [23].

Although some of the remaining compounds
demonstrated relatively weak or negligible
inhibitory activity, they still deserved our attention
to further disclose their potential biological
activities due to their similar derivatives with
considerable related biological activities. In future
research, it will be necessary to enhance the
number of secondary metabolites produced by T
populnea to conduct a more comprehensive
biological study.

4. Conclusion

The chemical constituents of I. populnea
leaves have been identified in the present study.
Six compounds were isolated, including
dihydrophaseic acid (1), icariside B: (2), icariside
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B> (3), 38,5a,68,9f-tetrahydroxymegastigman-7-
ene (4), L-thymidine (5), and L-uridine (6). The
structures of these compounds were elucidated
through NMR spectroscopic analysis and
comparison with previously reported data. To the
best of our knowledge, the occurrence of
compounds 1-6 has been reported for the first time
in this plant. Among these, the megastigmane
constituents are the predominant compounds.

against E. faecalis, S. aureus, B. cereus, and C.
albicans. The findings of this study deepen the
understanding of the chemical diversity present in
T. popuinea and may serve as a valuable reference
for the development of antimicrobial medications
derived from natural sources.
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