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TOM TAT

Praxelis clematidea R. M. King & H. Robinson la mot loai thuc vat
ngoai lai xdm lan thuong hay nham lan véi cdy Co cit lon -
Ageratum conyzoides L. Tir cao chiét ethanol ciia phan than va la
ciia cdy P. clematidea, 6 hop chat da dwoc phan ldp gom precocene
I (1), flavokawain A (2), apigenin (3), 5-hydroxy-7,4'-
dimethoxyflavone (4), 5,7,4'-trimethoxyflavone (5), va 5,7,3"4"-
tetramethoxyflavone (6). Cau triic ciia cdc hop chdt ndy dwoc xdc
dinh bdng cdc dir liéu phé NMR, MS va so sanh voi tai liéu tham
khdo dd cong bo. Trong d6, hop chat flavokawain A lan ddu tién
dwoc phdn lap tir loai P. Clematidea.

Tir khoa: Apigenin, flavokawain A, 5-hydroxy-7,4'-
dimethoxyflavone, Praxelis clematidea, precocene II

ABSTRACT

Praxelis clematidea R. M. King & H. Robinson is an invasive alien
plant species often confused with Ageratum conyzoides L. From
the ethanol extract of the aerial parts of P. clematidea, six
compounds were isolated, including precocene II (1), flavokawain
A (2), apigenin (3), 5-hydroxy-7,4'-dimethoxyflavone (4), 5,7,4"-
trimethoxyflavone (5), and 5,7,3" 4'"-tetramethoxyflavone (6). The
structures of these compounds were determined by NMR and MS
spectral data and by comparison with published literature. Among
them, flavokawain A was isolated for the first time from P.
clematidea.

Keywords: Apigenin, flavokawain A, 5-hydroxy-7,4'-
dimethoxyflavone, Praxelis clematidea, precocene I1

1. GIOI THIEU

Praxelis clematidea 1a mot loai cdy than thao
thudc chi Praxelis, ho Cuc (Asteraceae). Loai nay
¢6 ngudn gdc tir Nam My va nhanh chong tr thanh
loai xam lan, moc & ven dudng, dat hoang, déng co,
rimg thwa, bo subi... (Zhang et al., 2021). P.
clemetidea rit d& bj nham 13n v&i loai Ageratum
conyzoides L., boi hai loai nay c¢6 nhiéu dic diém

tuong tu nhau (Quyén va ctv., 2019). O Viét Nam,
P. clematidea dugc biét dén nhu mot loai co ngoai
lai, moc xam 14n & ven duong, bui ram, dat hoang,
bo a0, ddng rudng. .. v4i nhing tén goi nhu “Co hoi
meo”, “Co hoi Praxelis” (Quyén va ctv., 2019). Bay
1a mot loai cay than thao moc thing ding, thudng
cao tir 20 dén 80 cm (nhung d6i khi c6 thé cao dén
1,2 m) (Quyén va ctv., 2019; Zhang et al., 2021).
Loainay c6 1a don, dai khoang 2-6 cm, moc dbi chéo
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chir thap doc theo than, khong c6 14 kém. Hoa cé
hinh chuéng hep khi no. Trang hoa c6 mau tim mat
trong, tim nhat hoac tréng. Qua co6 4 canh, mat ngoai
quéa c6 nhidu gai, dinh qua 1a mao 16ng (Quyén va
ctv., 2019). Mot s nghién ciru khoa hoc ngoai nudc
vé hoat tinh sinh hoc cho thiy cao chiét phan doan
chloroform va ethyl acetate tir phan trén mat dt cua
loai cdy nay c6 kha nang giam chi s6 loét da day gay
ra boi cac tac nhan nhu ethanol, thudc chdng viém
khong steroid (NSAID) va stress (Falcdo et al.,
2013). Bén canh do, tinh dau hoa P. clematidea c6
tac dung xua dudi va tiéu diét dang ké ddi voi
loai riy Diaphorina citri giy bénh vang 14 trén cay
c6 mii (Wang et al.,, 2018). Ngoai ra, loai P.
clematidea dugc ghi nhan nhu 1a loai ngoai lai méi
& Indonesia (Hariri et al., 2024). Két qua nghién ctru
ciia Wardini et al. (2023) cho thdy cao chiét nudce
cua toan cdy P. clematidea & Indonesia cd chira cac
nhom hop chét flavonoid, alkaloid va terpenoid va
trc ché dang ké sy nay mam ctia hat va su phat trién
cua cdy con cua loai Asystasia gangetica (Wardini
et al., 2023). Mot s6 nghién ctru vé thanh phan hoa
hoc & ngoai nudc cho thdy loai cdy nay co chua
nhiéu hop chat flavonoid (Maia et al., 2011; Yang et
al., 2020), chromene (Yang et al., 2020),
benzofuran, lignan (Xiao et al., 2020), phenolic va
phenylpropanoid (Yang et al., 2020; Liang et al.,
2023) v6i khoang 50 hop chat di dwoc phan 1ap va
x4c dinh cdu trac nhu: kaempferol, apigenine,
genkwanin, cirsimaritin, trimethylapigenin, 7,4 -
dimethylapigenin, tetramethylscutellarein,
liquiritigenin, 4-hydroxy-3-methoxybenzoic acid,
trans-2-hydroxycoumaric acid, (E)-p-coumaramide,

5,7,3" 4 -tetrahydroxyflavone, 6-(95-
hydroxyethyl)-2,2-dimethylchromene, 6,7-
dimethoxy-2,2-dimethylchromene, 6-(1-

ethoxyethyl)-7-methoxy-2,2-dimethylchromene,...
Ngoai ra, cic hop chat benzofuran va lignan phan
1ap duogc tir toan cay P. clematidea déu thé hién hoat
tinh chong viém than kinh 15 rét, trong d6 ¢6 ba hop
chit méi cho thiy tac dung chéng viém than kinh
dang ké (Xiao et al., 2020).

O Viét Nam chua c6 nhiéu bao céo khoa hoc vé
loi cdy nay. Nghién ctru ciia nhom tac gia Thing va
ctv. (2023) cho thay tinh dau tr loai P.
clematidea c6 kha nang gay doc té bao ung thu phoi
NCI H460 véi gia tri ICso = 73 ug/mL, thanh phan
chinh c6 trong tinh diu gom vy-himachalene
(26,47%), P-duprezianene (19,08%), a-humulene
(15,11%), guaiene (10,78%), a-pinene (6,97%)
(Théng va ctv., 2023). Bén canh d6, nhom nghién
ctru cia Nguyen et al. (2021) ciling da phan lap dugc
09 hop chat tir cao phan doan chloroform va ethyl
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acetate tir phan trén mat dét cua loai cay nay gdm
apigenin, apigenin trimethylether, scutellarein
tetramethylether, luteolin, 3-O-methylquercetin,
luteolin  tetramethylether, sinensetin, 4,4'4"-
nitrilotriphenol va 4,4',4"-nitrilotriphenyl f-D-
glucopyranoside (Nguyen et al., 2021). Ngoai ra,
nghién ctru nay ciing cho thiy mot s6 hop chét phan
lap dwoc thé hién hoat tinh khang vi khuan
Xanthomonas oryzae pv. oryzae (tdc nhan gay ra
bénh bac 14 & lta) va khang nam Pyricularia oryzae
(tac nhan gay ra bénh dao on ¢ lua) dang ké voi gia
tri ICso = 20 — 58 pg/mL (Nguyen et al., 2021).

V6i muc tiéu gop phan tim hidu thém vé thanh
phan hoa hoc cta loai cy P. clematidea, bai bao niy
trinh bay qua trinh phan lap va xac dinh cau tric cua
06 hop chit bao gdm precocene II (1), flavokawain
A (2), apigenin 3), 5-hydroxy-7,4'-
dimethoxyflavone (4), 5,7,4'-trimethoxyflavone (5),
va 5,7,3' 4'-tetramethoxyflavone (6) tir cao chiét
ethanol ctia phan than va 14 cay P. clematidea. Trong
d6, hop chét flavokawain A 1an déu tién duoc phan
lap tr loai cay nay.

2. VAT LIEU VA PHUONG PHAP

NGHIEN CUU

2.1. Vitliéu
2.1.1. Nguyén liéu

Mau cay P. clematidea dugc thu hai tai phuong
An Binh, thanh ph$ Can Tho vao thang 04 nim 2022
va dugc dinh danh tén khoa hoc la Praxelis
clematidea (Griseb.) R.M. King & H. Robinson, boi
PGS.TS. bang Minh Quan (Khoa Su pham Sinh
hoc, Trudng Su pham, Pai hoc Cén Tho). Mot mau
tiéu ban thuc vat co ky hiéu
PTN.TV.DHCT.P.clematidea-004 dugc luu trir tai
phong thi nghiém Thuc vat (Khoa Su pham Sinh hoc
— Truong Su pham — Pai hoc Can Tho).

2.1.2. Thiét bj va héa chdt

Pho NMR duoc ghi trén may quang phd Bruker
Avance NEO 600 MHz (Bruker BioSpin, Thuy S7)
st dung TMS lam chit nodi chuan. Khéi phé duoc
ghi trén mayAgilent 1100 series LC/MSD Trap SL
(Agilent, My) tai Vién Hoa hoc (Vién Han 1am Khoa
hoc va Cong ngh¢ Viét Nam, Ha Noi, Viét Nam).

Tit ca cac dung méi sir dung dé ly trich va phén
1ap déu dat chuén phan tich ctia hang Merck (D),
Xilong Scientific Co,, Ltd (Trung Qudc) hoic
Chemsol (Viét Nam) bao gdm nuéc cit, ethanol
(96%), acetone (99,5%), dichloromethane (99,5%),
chloroform (99,0%), ethyl acetate (99,5%), hexane
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(96%), methanol (99,5%) va methanol 99,9% dung
cho HPLC.

Séc ky 16p mong dugc thuc hién trén cac tim
silica gel 60 F254 (Merck, Puic) pha thuong va RP-
18 F254S (Merck, Pirc) pha déo. Cac vét hop chét
hitu co dugc phat hién bang cach st dung UV &
budc song 254 hodc 365 nm, sau d6 dugce tam dung
dich 10% H2SO4 trong EtOH va dun nong & khoang
110°C trong 2-3 phut trén bép dién. Sic ky nhanh
cot kho (VLC) va sdc ky c6t dugc thuc hién trén
silica gel (230-400 mesh, Merck, Buc).

2.2. Phuong phap nghién ctru

2.2.1. Diéu ché cao chiét

Mau ciy P. clematidea tuoi sau khi duoc thu hai,
dem rira sach, tach riéng ph?m than, 14. Sau d6 mau
cdy dugc cit nho va sy kho ¢ nhiét do khoang 55°C,
xay nhuyén thanh bot min (8 kg). Bot cay kho duoc
cho vao thi véi va ngam véi ethanol (3 x 20L) ¢ nhiét
d6 phong trong 24 gid. Phan dich chiét duoc loc bo
cin va thu hoi dung moi dudi ap suat kém trén thiét
bi ¢6 quay chan khong & 55°C, thu duoc cao tong
ethanol c6 khi lugng 12 310 g (my).

Cao tdng ethanol (300 g) dugc phan tan trong 4
L nudc cit va duge chiét 1ong — 1ong véi cac dung
moi hexane (5 x 2 L). Tach liy phan dich chiét
hexane ¢ 16p trén, thu hodi dung méi bang thiét bi co
quay chan khong, thu dugc cao phan doan hexane
¢6 khéi lugng 1a 86 g (m2). Phan dich nudc sau khi
chiét voi hexane tiép tuc chiét véi ethyl acetate (5 x
2 L). Tach lay phan dich chiét ethyl acetate & phia
trén, sau d6 c6 quay thu hoi dung méi dudi ap suat
kém, thu dugc cao phan doan ethyl acetate
62 g (m3).

2.2.2. Ly trich va phan ldp hop chat

Cao phan doan hexane (80 g) dugc phan tach
bang k¥ thuét sic ky nhanh cot kho trén silica gel
pha thudng véi kich thude cdtla 10 cm x 20 cm, rira
gidi bang hexane : acetone (tir 100:0 dén 0:100, v/v)
thu dugc 10 phan doan nho (H1-H10). Phan doan
H6 (8,7 g) dugc tach bang sdc ky cot voi silica gel
pha thuong va giai hap bang hexane : ethyl acetate
(tir 100:0 dén 0:100, v/v) thu dugc 8 phan doan
(H6.1-H6.8). Phan doan H6.3 (1,5 g) dugc tiép tuc
sdc ky trén cot silica gel pha thuong rira giai bang
hé dung moi hexane : chloroform (tir 100:0 dén
0:100, v/v) thu dugc 10 phén doan (H6,3,1 —
H6,3,10). Phan doan H6.3.7 (420 mg) dugc tiép tuc
tinh ché bang sic ky cot trén silica gel, giai ly bang
hé dung moéi hexane : chloroform (70:30, v/v) thu
dugc hop chit (1) (10 mg). Phan doan H7 (7.2 g)
dugc nap 1én cot sac ky silica gel va giai hip bang
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hé dung moi hexane : ethyl acetate (tir 100:0 dén
0:100, v/v) thu dugc 10 phan doan (H7.1-H7.10).
Phén doan H7.6 (1,8 g) duoc tiép tuc tinh ché bang
sdc ky cot trén silica gel va giai hdp bang hé dung
moi hexane : dichloromethane (tir 100:0 dén 0:100,
v/v) thu dugc 12 phan doan (H7.6.1 — H7.6.12).
Phéan doan H7.6.5 (220 mg) tiép tuc duoc nap vao
cot silica gel va rira giai bang hexane : chloroform
(tir 100:0 dén 50:50, v/v) thu dugc hop chét (2) (23
mg). Phan doan H9 (7 g) dugc tach bang sic ky cot
v6i silica gel pha thuong va giai hip bang
chloroform : acetone (tir 100:0 dén 0:100, v/v) thu
dugc 10 phan doan (H9.1-H9.10). Tiép tuc tinh ché
phan doan H9.7 (370 mg) trén cdt silica gel pha
thudng va rira giai bang hé dung méi chloroform :
ethyl acetate (tir 100:0 dén 0:100, v/v) thu duogc 8
phan doan nho (H9.7.1-H9.7.8). Phan doan H9.7.5
(50 mg) tiép tuc dugc nap 1én cot silica gel pha
thuong va giai hap bang hé dung méi chloroform :
ethyl acetate (80:20) thu dugc hop chét (4) (15 mg),

Cao phan doan ethyl acetate (60 g) dugc phéan
tach bang k¥ thuat VLC trén silica gel pha thudng
v6i kich thude cot 1a 10 cm x 15 cm, rira giai bang
ethyl acetate : acetone (tir 100:0 dén 0:100, v/v) thu
duogc 10 phan doan nho (E1-E10). Phan doan E3
(6,8 g) tiép tuc duoc tinh ché bang sic ky cot trén
silica gel pha thuong va giai ly bang hé dung moi
chloroform : acetone (ttr 100:0 dén 0:100, v/v) thu
dugc 9 phan doan nhoé (E3.1-E3.9). Tiép tuc tinh ché
phan doan E3.3 (800 mg) trén cot silica gel pha
thuong va giai hip bang hé dung moéi hexane :
acetone (tir 100:0 dén 0:100, v/v) thu duoc 8 phan
doan nho (E3.3.1-E3.3.8). Phan doan E3.3.3 (250
mg) dugc tinh ché bang sic ky cot trén silica gel pha
thuong va giai ly bang hé dung moi hexane : acetone
(60:40) thu duoc hai hop chét (5) (12 mg) va hop
chat (6) (10 mg). Phan doan E4 (3,9 g) duoc tach
bang sic ky cot vai silica gel pha thudng va giai hap
bang chloroform : ethyl acetate (tir 100:0 dén 0:100,
v/v) thu dugc 8 phan doan (E4.1-E4.8). Phan doan
E4.3 (520 mg) duoc tiép tuc sic ky trén cot silica gel
pha thudng rira giai bang hé dung moi hexane :
acetone (tir 100:0 dén 0:100, v/v) thu dwoc 10 phén
doan (E4.3.1-E4.3.10). Phéan doan E4.3.6 (220 mg)
dugc tiép tuc tinh ché bing sic ky cot trén silica gel,
giai ly bang hé dung méi chloroform : acetone
(80:20, v/v) thu dugc hop chit (3) (20 mg).

Precocene II (1): chat 16ng mau vang nhat. Cong
thitc phan ti: CisHi603, (+)ESI-MS: m/z 220,3
[M]*. "TH-NMR (600 MHz, CDCls) & (ppm): 5,48
(1H, d, 9,6 Hz, H-3), 6,24 (1H, d, 9,6 Hz, H-4), 6,53
(1H, s, H-5), 6,41 (1H, s, H-8), 1,41 (6H, s, H-9 va
H-10), 3,84 (3H, s, 7-OCH3); 3,82 (3H, s5,6-OCHj).
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13C-NMR (150 MHz, CDCls), § (ppm): 76,0 (C-2),
128,2 (C-3), 121,9 (C-4), 109,8 (C-5), 143,1 (C-6),
149,7 (C-7), 101,1 (C-8), 113,1 (C-4a), 147,2 (C-
8a), 27,7 (C-9, C-10), 56,6 (6-OCHs), 55,9 (7-
OCH).

Flavokawain A (2): dang bt mau vang. Cong
thire phan tr C1gHisOs, (-)ESI-MS: m/z 373,0 [M +
CH3COO] vam/z 314,6 [M]". 'H-NMR (600 MHz,
CDCl), 6 (ppm): 14,39 (1H, s, 2" -OH), 5,96 (1H,
d,2,4Hz, H-5" ),6,10(1H,d, 2,4Hz H-3' ),3,91
(3H,s,6' -OMe), 3,85(3H,s,4 -OMe), 3,83 (3H,
s,H-4),7,79 (1H, d, 15,6 Hz, H-7), 7,82 (1H, d, 15,6
Hz, H-8), 7,56 (2H, d, 9,0 Hz, H-2 va H-6), 6,92
(2H, d, 9,0 Hz, H-3 va H-5). 3C-NMR (150 MHz,
CDCl), 6 (ppm): 192, 6 (C-9), 168,4 (C- 2°), 166,0
(C4 ), 162,5 (C-6 ), 161,4 (C-4), 142,5 (C-7),
130,1 (C-2,C-6), 128,3 (C-1), 125,2 (C-8), 114,4 (C-
3,C-5), 106,4 (C-1" ), 93,8 (C-3' ), 91,2 (C-5" ),
55,8 (6" -OMe), 55,6 (4 -OMe), 55,4 (4-OMe).

Apigenin (3): dang bot mau vang. Cong thuc
phan tir C;5sH00s, (+)ESI-MS: m/z=271,4 [M+H]".
'"H-NMR (600 MHz, CD;0D), & (ppm): 6,59 (1H, s,
H-3), 6,23 (1H, d, 2,4, H-6), 6,47 (1H, d, 2,4, H-8),
7,85 (2H,d, 9,0, H-2" vaH-6' ), 6,95(2H,d, 9,0,
H-3' vaH-5' ). 3C-NMR (150 MHz, CD;0D), §
(ppm): 166,2 (C-2), 103,8 (C-3), 183,8 (C-4), 163,0
(C-5), 100,1 (C-6), 165,8 (C-7), 95,0 (C-8), 159,3
(C-9), 105,3 (C-10), 123,2 (C-1"), 129,3 (C-2",
116,9 (C-3"), 162,5 (C-4"), 116,9 (C-5), 1293
(C-6").

5-hydroxy-7,4'-dimethoxyflavone (4): dang bot
mau tra‘ing. Cong thtrc phan tr Ci7H140s, (+)ESI-
MS: 299,0 [M+H]*. D@ liéu 'H- va *C-NMR
(CDs;0OD): xem Bang 1.

5,7,4'-trimethoxyflavone (5): dang bjt mau
trang. Cong thirc phén tir Ci5H;60s, (+)ESI-MS: m/z
313,2 [M+H]". Dt liéu 'H- va BC-NMR
(CD30D): xem Bang 1.

5,7,3',4'-Tetramethoxyflavone (6): dang bot mau
trang. Cong thirc phan tir C1oH;506, (+)ESI-MS: m/z
= 342,4 [M]". Dt liéu 'H- va *C-NMR (CD;OD):
xem Bang 1.

3. KET QUA VA THAO LUAN

Céc phan doan cao hexane va ethyl acetate tir
than va 14 cay P. clematidea dugc phan tach va tinh
ché bang k¥ thuat sic ky nhanh cot kho va sic ky
cOt trén silica gel da phan lap dugc sau hop chit.
Céu trac cia cac hop chat nay (Hinh 1) duogc xac
dinh bang cac phan tich dit liéu ph6 nghiém MS, 1D-
va 2D-NMR, ciling nhu so sanh véi tai li€u tham
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khao da cong bd trudc day. Két qua thu duoc mot
hop chat c6 khung suon 2H-chromene, mét hop chat
chacone va bon hgp chat flavone.

Hop chit (1) thu duoc & dang 1ong mau vang
nhat. Ph6 (+)ESI-MS cho ménh ion phan tir m/z =
220,3 [M]" twong Ung vGi cong thic phin tor
C13H1605. Phdé 'H-NMR (CDCls, 600 MHz) xuét
hién tin hiéu cta 2 proton olefin tai du ppm 5,48 (1H,
d,J=9,6 Hz, H-3) va 6,24 (1H, d, J = 9,6 Hz, H-4),
tin hi¢u cta 2 proton tai du ppm 6,53 (1H, s, H-5) va
6,41 (1H, s, H-8) cua vong benzene mang 4 nhom
thé. Bén canh do, phd 'H-NMR con xuit hién tin
hiéu cua 2 nhém methoxy tai o ppm 3,82 (3H, s) va
3,84 (3H, s) cho thay hop chit nay mang 2 nhom -
OCH;. O ving tir truong cao xudt hién tin hiéu mili
don cta 2 nhém CH3 tai o ppm 1,41 (6H, s, H-9 va
H-10). Pho BC-NMR két hop véi phd HSQC cho
théy su hién dién cta 13 carbon trong phan ti bao
gdm tin hi¢u 2 carbon olefin hién dién tai Sc ppm
128,2 (C-3) va 121,9 (C-4); 6 tin hi€u carbon cua
vong thom trong d6 c6 2 proton =CH- tai dc ppm
101,1 (C-8) va 109,8 (C-5), 01 carbon =C< tai 3¢ ppm
113,1 (C-4a) va 03 carbon vong thom nbi oxygen tai
dc ppm 143,1 (C-6), 147,2 (C-8a) va 149,7 (C-7).
Thém vao d6 1a sy hién dién ciia carbon tir cap gan
oxygen tai 6c ppm 76,0 (C-2). Chin carbon nay dac
trung cho tin hiéu cua khung suon 2H-chromene.
Ngoai ra, phd *C-NMR ctia hop chat (1) con cho
th?iy su hién dién cua 02 tin hiéu carbon methoxy tai
dc ppm 56,6 va 55,9. Bén canh do, ¢ vung tur truong
cao xuat hién tin hiéu cao gép d61 so vai cac carbon
khéc tuong tng véi 2 nhém methyl tai 3¢ ppm 27,7
(C-9 va C-10). Nhirng dac diém trén cho phép du
doan hop chét (1) c6 khung sudon 2H-chromene gén
2 nhém methyl va 2 nhém methoxy. Phd HMBC cho
thiy twong quan giita proton tai oy ppm 1,41 vOi
carbon dc ppm 76,0 giup xac dinh chinh xac vi tri cua
2 nhém -CH; lién két tai C-2. Hai nhom -OCHj3 gén
tai vi tri C-6 va C-7 nho vao tuong quan HMBC
gitta proton tai du ppm 3,82 vOi carbon dc ppm 143,1
(C-6) va giita proton tai du ppm 3,84 v6i carbon dc ppm
149,7 (C-7). Cac phan tich phé MS va NMR, két
hop so sanh vdi tai liéu tham khao (Adebayo et al.,
2010) cho phép xéac dinh duoc cau trac cta hop chit
(1) 1la precocene II  (6,7-dimethoxy-2,2-
dimethylchromene) (Hinh 1). Hop chat nay ciing
duoc phan 1ap tir hoa cia loai cay P. clematidea
trude day (Yang et al., 2020).

Hop chit (2) c6 dang bot mau vang. Phé (-)ESI-
MS cho manh ion gia phan to¢ m/z = 373,0 [M +
CH3COO] va manh ion phan tor m/z = 314,6 [M]
tuong (mg voi cong thirc phéan tir C1sH;z0s. Phd 'H-
NMR cho the“iy su hién dién cia mdt nhom -OH
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kiém ndi & ving tir truong thap tai Su ppm 14,39 (1H,
s,2' -OH), 2 proton vong thom tai o ppm 6,10 (1H,
d,J=2,4Hz, H3' )va 5,96 (1H, d, J = 2,4 Hz, H-
5" ) voi hang s6 ghép cap beé Jmeta = 2,4 Hz. Ngoai
ra, phd proton con cho thay 2 tin hiéu proton vong
thom v&i cudng do tich phan 2H 1an luot tai S ppm
7,56 (2H, d, J =9,0 Hz, H-2 va H-6) va 6,92 (2H, d,
J=9,0 Hz, H-3 va H-5) déc trung cho hé vong thom
AA’ BB’ . Bén canh d6, con c6 su xuit hién 2 tin
hiéu proton olefin dang trans tai 6y ppm 7,79 (1H, d,
J=15,6 Hz, H-7)va 7,82 (1H, d, J = 15,6 Hz, H-8).
Cubi cing, trén phd "H-NMR con xuat hién tin hiéu
proton ctia 3 nhom methoxy (-OCHj3 ) 1an luot tai 8y
pm 3,91 (3H, s, 6 -OCH3), 3,85 (3H, s, 4 -
OCH3), 3,83 (3H, s, 4-OCH;). Pho *C-NMR cho
théy su hién dién cta 18 carbon trong d6 co 15
carbon dac trung cua khung sudn chalcone tai d¢ ppm
90 - 195, Trong do, carbon carbonyl dugc xac dinh
tai O¢ ppm 192,6 (C-9); 2 tin hi€u carbon olefin dang
trans tai Oc ppm 142,5 (C-7) va 125,2 (C-8); cac
carbon =CH cua vong thom tai 8¢ ppm 93,4 (C- 3°),
130,1 (C-2 va C-6), 114,4 (C-3 va C-5) va 91,2 (C-
5”); 4 carbon tit cap =C< gan oxygen tai ¢ ppm 168,4,
166,0, 162,5, 161,4 va 2 tin hiéu carbon =C< tai dc
ppm 128,3 (C-1) va 106,4 (C-1"). Bay 1a nhing tin
hiéu dac trung cta hop chat cé khung sudn
chalcone. Ngoai ra, trén pho *C-NMR con quan st
duoc 3 carbon methoxy tai ¢ ppm 55,8 (6" -OCHz),
55,6 (4 -OCHj3), va 55,4 (4-OCH3). Nhitng phan
tich dit liéu phé MS va NMR cho thdy hop chat (2)
1a mot chalcone gin 3 nhém methoxy trén vong
thom. Két hop so sanh v&i tai liéu tham khao cua
flavokawain A (Seidel et al., 2000), nhan thiy c6 su
tuong ddng, nén cau triic ciia hop chat (2) dugc xac
dinh 1a flavokawain A (Hinh 1).

Hop chit (3) phéan lap dugc c6 dang bot mau
vang. Phd (+)ESI-MS cho manh ion phéan tir m/z =
271,4 [M+H]" tuong tng véi cong thirc phan tir
C15sH,00s. Trén phd 'H-NMR d& dang quan sat duogc
céc tin hiéu dic trung ciia hop chat flavonoid vai 2
tin hiéu proton vong thom ghép cap meta vdi nhau
tai O ppm 6,23 (1H, d, J = 2,4 Hz, H-6), 6,47 (1H, d,
J=2,4 Hz, H-8) dac trung ctiia vong thom A va 2 tin
hiéu proton vé&i cudng d6 tich phan 2 proton cho mdi
tin hi¢u tai 6u ppm 7,85 (2H, d, J = 9,0 Hz, H-2' va
H-6"), 6,95 (2H, d, J = 9,0 Hz, H-3' va H-5') dic
trung cua h¢ AA" BB’ cua vong thom B. Bén
canh do, tin hi€u proton olefin ciing dugc ghi nhan
tai 8u ppm 6,59 (1H, s, H-3). Tat ca cac tin hiéu nay
dic trung cho hop chat apigenin. Cac phén tich nay
dugc khang dinh lai bang cac tin hiéu phd *C-NMR
véi 13 tin hiéu carbon tur 8¢ ppm 95 — 185, trong do
¢6 2 tin hidu cao gip d6i so v6i cac tin hidu khac cho
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thdy hop chit nay co 15 carbon trong phan tir dic
trung cua mot hop chit flavonoid. So sanh dir liéu
phé NMR cuia horp chét (3) véi aplgenm (N guyen et
al., 2021) nhan thay c6 sy tuong dong nén cau tric
ctia hop chét (3) dugc xac dinh 1a apigenin (Hinh 1).
Day 1a mot hop chit flavone quen thudc dugc phan
1ap tir nhiéu loai cdy, trong d6 ¢6 cdy P. clematidea
nay (Nguyen et al., 2021).

Hop chét (4) c6 dang bot mau trang Phé NMR
ctia hop chét nay tuong tu nhu hgp chét (3) cho thy
day cung la mot hop chit flavone. Phd 1H—NMR
xudt hién tin hiéu proton hydroxyl kiém ndi tai 8y
opm 12,80 (1H, s, 5-OH). Phé nay cling cho thay sy
hién dién cta 2 proton vong thom véi hang s ghép
cap bé Jmeta = 2,4 Hz twong ung véi hai proton H-6
tai Ou ppm 6,37 (1H, d, J = 2,4 Hz) va H-8 tai ou ppm
6,48 (1H, d, J = 2,4 Hz) cla vong A. Ngoai ra, tin
hiéu vong thom B dé dang dugc xac dinh béi 2 tin
hiéu proton vé&i cuong do tich phan 2H mdi tin hi¢u
dic trung cho hé¢ AA'BB’ ¢6 cdu trac dbi xing voi
hai nhom thé tai vi tri para so v&i nhau tai 8y ppm 7,84
(2H, d,J=9,0 Hz, H-2' va H-6") va 7,01 (2H, d, J =
9,0 Hz, H-3' va H-5"). Phd 'H-NMR ciing cho thiy
sw xuat hién tin hiéu proton olefin H-3 tai &y ppm 0,57
(1H, s). Bén canh do, trén phd nay con quan sat duogc
2 tin hi¢u miii don véi cuong do tich phan 3H tai du
ppm 3,88 (3H, s, 7-OCH3) va 3,89 (3H, 5,4 -OCHs)
dic trung cho proton ciia 2 nhom methoxy. Phé *C-
NMR cho théy su hién dién cua 17 carbon trong
phén tir. Trong d6 c6 15 carbon dac trung cho khung
suon flavonoid tai 8¢ ppm tir 92 dén 183 va tin hidu
cua 2 carbon nhom methoxy tai dc ppm 55,5 va 55,8.
Phd (+)ESI-MS cho manh ion phan tir m/z = 299,0
[M+H] ung voi cong thuc phan tir C17H140s, so voi
hop chét (3) co su chénh Iéch 28 amu, tuong ing voi
su thay thé 2 nhom —OH trong hop chét apigenin
thanh 2 nhém —OCHj. So sanh dit liéu phd cua hop
chit (4) va tai liéu tham khao cta hop chit 5-
hydroxy-7,4'- dimethoxyflavone (Akramov et al.,
2020) nhan thay c6 sy tuong dong, do d6 hop chat
(4) dugc x4 dinh 1a  5-hydroxy-7,4'-
dimethoxyflavone (Hinh 1). Chit nay ciing duoc
phan 1ap trén cung loai cay P. clematidea trudc day
(Xiao et al., 2020).

Hop chit (5) thu dugc c¢6 dang bot mau tring.
Ph6 (+)ESI-MS cho manh ion phan tir m/z = 313,2
[M+H]" tng v6i cong thicc phan tir CisHi60s. Phé
NMR cua hop chét nay cling cho thdy cac tin hiéu
tuong tu nhu mot flavone v6i khung sudn apigenin.
Cu thé phé '"H-NMR cho thdy tin hiéu cta hai
proton vong thom A véi hang s6 ghép bé Jpew = 2,4
Hz tai &u ppm 6,41 (1H, d, J = 2,4 Hz, H-6) va tai on
ppm 0,63 (1H, d, J =2,4 Hz, H-8); hai tin hi¢u proton
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vong thom B véi cudng d¢ tich phan 2H cho mdi tin
hiéu dic trung cho h¢ AA'BB' ¢6 cdu trac ddi ximg
v6i hai nhém thé & para so v6i nhau tai Sy ppm 7,81
(1H,d,J=8,4Hz, H-2" vaH-6 ), tai du ppm 7,00
(1H,d,J=9,0 Hz, H-3' vaH-5 ) vaproton olefin
quan sat duoc tai oy ppm 6,50 (1H, s, H-3). Bén canh
do, trén phé con ¢6 3 tin hiéu miii don véi cuong do
tich phan 3H tai du ppm 3,86 (3H, s, -OCHs), 3,87
(3H, s, -OCH3), 3,91 (3H, s, -OCH3) dac trung cho
proton ciia 3 nhom methoxy. Phé *C-NMR cho
thiy tin hiéu cia 18 carbon trong d6 c¢6 15 carbon
sp? tai 8¢ ppm 94 — 180 va 3 tin hiéu carbon cua 3
nhom methoxy tai d¢ ppm 56,0 (4'-OMe), 56,45 (5-
OMe), va 56,48 (7-OMe). Tu cac phan tich dir liéu
phé trén két hop so sanh tai liéu tham khao cua hop
chat apigenin trimethylether (Nguyen et al., 2021)
cling duoc phan lap trén cung loai cay P. clematidea
nhan thiy c6 sy trong dong, do d6 hop chat (5) dugc
xac dinh 1a apigenin trimethylether (5,7,4'-
trimethoxyflavone) (Hinh 1).

Hop chat (6) cling c6 dang bot mau tring. Pho
(+)ESI-MS cho manh phén t& m/z = 342,4 [M]" tng
v6i cong thue phan tr CioHi30s. Tuong tu nhu cac
hop chét flavone trén, phd 'H-NMR dé& dang quan
sat dugc 2 tin hiéu proton vong thom A v&i hang sé
ghép bé Jerw =2,4 Hz tai du ppm 6,46 (1H, d, J =2,4
Hz, H-6) va 6,71 (1H, d, J = 2,4 Hz, H-8). Bén canh
d6, phd '"H-NMR con cho thdy 3 tin hi¢u proton
vong thom B véi hé¢ ABX déac trung tai ou ppm 7,39
(1H,d,J=2,4 Hz, H-2" ), 7,05 (1H, d, J=9,0 Hz,
H-5" ) va 7,54 (1H, dd, J = 9,0, 2,4 Hz, H-6' ),
ngoai ra proton olefin cling quan sat duoc tai 6 ppm
6,56 (1H, s, H3). Thém vao do, trén phd hop chét (6)
con ¢6 sy hién dién cua 4 tin hi¢u miii don voi cuong
do tich phan 3H tai du ppm 3,90 (3H, s, 4 -OCHs),
3,91 (3H, s, 5-OCHs), 3,93 (3H, s, 7-OCHz) va 3,94
(3H, s, 3' -OCHs;) dac trung cho tin hi€u cta 4
nhom methoxy. Tuong ung vdi cac phan tich trén,
ph6 BC-NMR cho thiy tin higu ctia 19 carbon trong
phéan ti trong d6 cé 15 carbon dac trung cho khung
suon flavonoid tai dc ppm 94 — 180 va 4 tin hiéu
carbon cua 4 nhom methoxy tai 6¢ ppm 56,45, 56,49,
56,53 va 56,63. Cac phan tich trén cho thiy hop chat
(6) 1a mot tetramethoxyflavone. Két hop so sanh véi
dir liéu pho ciia luteolin tetramethylether (Nguyen et
al., 2021), nhan thay c6 su trong dong, do d6, hop
chat (6) duoc xéac dinh 1a luteolin tetramethylether
hay 5,7,3'4'-tetramethoxyflavone (Hinh 1). Hop
chat nay ciing dugc phan lap tir cung loai P.
clematidea trong nghién ctru trude day (Nguyen et
al., 2021).
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Tir cao chiét ethanol cia phén than va 14 cia loai
cdy P. clematidea, sdu hop chat da dugc phén lap va
xac dinh cdu tric bao gom: precocene II (1),
flavokawain A (2), apigenin (3), 5-hydroxy-7,4'-
dimethoxyflavone (4), 5,7,4'-trimethoxyflavone (5),
va 5,7,3',4'-tetramethoxyflavone (6). Trong d6 hop
chat flavokawain A (2) lan dau tién phéan lap duoc
tur loai cay nay.

Céc nghién ciru truée day cho thiy cac hop chét
phan 1ap duge déu c6 hoat tinh sinh hoc dang quy.
Thir nghiém in vivo trén chudt cho thiy precocene II
¢6 dac tinh ha duong huyét va co thé 1am thay d6i
mot sé yéu td tao mau nhung khong géy doc cho cac
mo gan, than va lach. (Adebayo et al., 2010).

Céc hop chat flavonoid dugc nghién ciru sau
rong vi cac hoat tinh sinh hoc ciia chung nhu chéng
oxy hoa va chdng viém, c6 thé mang lai lgi ich cho
strc khoe cho con ngudi nhu tang cuong chirc nang
tim, hd trg diéu tri cic bénh lién quan dén chuyen
hoa (tiéu dudng, béo phi), bao vé xuong, bao vé than
kinh,... (Duarte et al., 2025). Apigenin thé hién cac
hoat tinh sinh hoc ndi bat nhu dac tinh chéng viém,
chbéng oxy hoa va chéng ung thu qua nhidu thi
nghiém in vitro va in vivo (Siddiquee et al., 2025).
Ngoai ra, hop chét 5,7,4’-trimethoxyflavone dugc
phén lap tur loai Kaempferia parviflora dugc phat
hién c6 hoat tinh diét virus va khang virus SARS-
CoV-2 (Yang et al., 2025). Hop chét 5,7,3'4'-
tetramethoxyflavone c6 cac tac dung chéng viém,
giam dau va duoc sir dung trong diéu tri thoai hoa
khép. Chen et al. (2025) di nghién ctru co ché tac
dung cua 5,7,3',4'-tetramethoxyflavone trong diéu
tri thodi héa khép dua trén duge 1y mang (network
pharmacology) va gén két phan tir (molecular
docking) cho thdy chét nay c6 thé tac dong 1én nhiéu
muc ti€u va kich hoat nhiéu con duong khac nhau
dé can thiép vao bénh thoai hoa khép, 1am sang to
cac qua trinh lién quan dén viéc diéu tri thoai hoa
khop bang 5,7,3'4'-tetramethoxyflavone (Chen et
al., 2025).

Bén canh d6, nhirng nghién ctru gan day cho thay
hop chit flavokawain A sé hiru nhiéu hoat tinh sinh
hoc c6 gia tri. Nghién ctru cia Wu et al. (2025) trong
viée str dung flavokawain A dé diéu tri chudt bj nhdi
mau co tim cho thdy hop chit nay lam ting ndng do
chét chéng oxy hoa, giam cac cytokine gy viém va
kiém soat nong do ion Na*, K* va Ca®*, cdi thién céc
bat thuong vé mé hoc & mé tim. Do do chat nay co
tiém nang tré thanh mot lya chon diéu tri hi€u qua
trong tuwong lai dé diéu tri nhdi mau co tim (Wu et
al., 2025). Thém vao d6, flavokawain A dugc cong
nhén 14 mot loai thudc hoa trj tiém nang trong diéu
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trj ung thu bang quang. Hop chit nay c6 tac dung tc
ché manh dbi v6i t bao ung thu bang quang, cu thé
1a trc ché protein PRMTS5 (tac nhan quan trong gay
ung thu bang quang) (Liu et al., 2022). Ngoai ra, thir
nghiém in vivo trén chudt cho thdy flavokawain A
¢6 tac dung bao vé chirc nang thin va md hoc than
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vO1viéc diéu hoa giam cac biéu hién cta fibronectin,
NF-kB1 va MMP9. Nhing phat hién nay cho thay
flavokawain A c6 thé 1a mot Gmg cir vién didu tri
tiém nang trong viéc kiém soat bénh than man tinh
bang cach nhim muc tiéu vao NF-kB1 va MMP9
(Talati et al., 2025).

OCH,

=R =R =R =H
()RI—R2-H}R 4R =CH
(HRI—R4=R =CH IR =H
()Ri=R2=R3=CH3, R4 = OCH
ORI 2 3 3 4 3

Hinh 1. CAu tric cic hop chit phan 1ap dwoc tir cAy Praxelis clematidea

Bang 1. Dir liéu phé 1D-NMR ciia cic hop chit (4), (5) va (6)

STT (4)a,b (S)a,b (6)a,b
ou (ppm), J (Hz) &c (ppm) &u (ppm), J (Hz) &c (ppm) ou (ppm), J (Hz) 8¢ (ppm)
5-OH 12,80 (1H,s)
2 164,0 163,2 163,2
3 6,57 (1H, s) 104,4 6,50 (1H, s) 107,1 6,56 (1H, s) 107,5
4 182,4 179,9 179,9
5 162,2 161,9 162,0
6 6,37 (1H, d, 2.4) 98,0 6,41 (1H, d, 2.4) 97,2 6,46 (1H, d, 2.4) 97,3
7 165,4 166,2 166,3
8 6,48 (1H, d, 2.4) 92,6 6,63 (1H, d, 2.4) 94,1 6,71 (1H, d, 2.4) 94,2
9 157,7 161,1 161,2
10 105,6 109,2 109,2
' 123,6 124,3 124,6
2' 7,84 (1H,d, 9,00 128,1 7,81 (1H,d, 9,0) 128,9 7,39 (1H, d, 2.4) 110,2
3 7,01 (1H,d,9,0) 1145 7,00 (1H, d, 9,0) 115,5 150,8
4' 162,6 164,0 153,7
5' 7,01 (1H,d, 9,00 1145 7,00 (1H,d, 9,0) 115,5 7,05 (1H, d, 9,0) 112,6
6' 7,84 (1H,d, 9,00  128,1 7,81 (1H,d, 9,0) 128,9 7,54 (1H, dd, 9,0, 2,4)  121,0
5-0-Me 3,87 (3H, s) 56,48 3,91 (3H, s) 56,63
7-0-Me 3,88 (3H, s) 55,80 3,91 (3H, s) 56,45 3,93 (3H, s) 56,53
3-0-Me 3,94 (3H, s) 56,45
4-0-Me 3,89 (3H, s) 55,55 3,86 (3H, s) 56,97 3,90 (3H, s) 56,49

4. KET LUAN

Tir cao chiét ethanol ctiia phin than va 14 cua loai
cdy P. clematidea, qua nhiéu lan sic ky cot két hop
v6i sic ky 16p mong da phan 1ap duge sau hop chét.
Trong do6, mot hop chit ¢o khung suon 2H-
chromene 14 precocene II (1), mot hop chit chalcone
1a flavokawain A (2) va bon hop chat flavone gom
apigenin (3), 5-hydroxy-7,4'-dimethoxyflavone (4),
5,7,4'-trimethoxyflavone 5) va 5,7,3'4'-
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tetramethoxyflavone (6). Trong s6 cic hop chét
phan 13p duoc, hop chét flavokawain A 1an dau tién
duoc phan lap tir loai P. clematidea. Cac nghién ctru
gan day cho thiy flavokawain A thé hién nhiéu hoat
tinh sinh hoc quy nhu trc ché té bao ung thu bang
quang, c6 tac dung diéu tri bénh than man tinh, diéu
tri nhoi mau co tim. Két qua nghién ciru ciia bai bao
nay gop phan bd sung thém vao dit liéu thanh phan
hoa hoc cuia loai cay P. clematidea va cac nghién
ctru tiép theo vé hoat tinh sinh hoc ciing nhu thanh
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phan héa hoc trén lodi cay nay dang duogc tiép tuc LOI CAM TA
thuc hién. )
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