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TOM TAT

Cuc chithién mém (Elephantopus mollis) thudc chi ChiThién (Elephantopus), ho Clc (Asteraceae) la
mot loai cay than thdo lau ndm vdi thanh phan chinh 13 cac sesquiterpene lactone. & Viét Nam, cay
Cuc chi thien mém phan bé chti yéu & vung Tay Nguyén va dugc dan gian st dung dé diéu tri mot
s6 bénh nhu tri mun nhot déc, tri bénh ngoai da, viém hach cap, viém gan vang da cap, xo gan cé
truéng. .. K& tir khi dugce phat hién cho dén nay, da cé nhiéu nghién ciu vé hoat tinh sinh hoc ducc
thuc hién trén cay Cdc chi thién mém, trong dé hoat tinh dugc ghi nhan kha néng vuot tréi la hoat
tinh gdy doc té bao trén nhiéu dong té bao ung thu nhu dong té bao ung thu vi MCF-7 va T-47D,
€ bao ung thu phéi A549 va NCI-H23, t& bao bénh bach cau HL-60, t& bao ung thu hach RAJI,. .. Bai
bdo nay trinh bay viéc phan lap sdu hgp chat tir cao ethyl acetate ctia cay Cuc chi thién mém bang
cac phuong phap sac ky cot silica gel két hgp vai séc ky I6p mong. Cac hop chat da phan 1ap gém
hai sesquiterpene lactone da biét la molephantinin (1), 2-deethoxy-23-methoxyphantomolin (2)
va mot phenol don gian la methyl 4-hydroxybenzoate (3), mot triterpene la epifridelanol (4), mot
phytosterol, stigmasterol (5), va mét biflavonoid la lophirone L (6), trong d6 lophirone L la hgp chat
lan dau tim thay trong cay cuc chi thién mém. Viéc xac dinh cdu tric hda hoc clia cac hop chéat
dugc thuc hién bang phan tich phé 'H- NMR, I3C-NMR, HSQC, HMBC va HR-ESI-MS, két hap so sénh

vdi tai liéu tham khao.

Tur khoa: Elephantopus mollis, sesquiterpene lactone, molephantinin, triterpenoid, biflavone

MG PAU

Cic chi thién mém 13 mot loai cay ho Cic c6 nguén
gbc tit Nam My, dugc trong rong rii & Uc, Dong Nam
A, Thai Binh Duong va viing nhiét d6i Chau Phi. Theo
y hoc dan gian, Cuc chi thién mém dugc dung nhu
mot liéu thudc d€ tri cum, thiéu mau, kiét ly, viém
gan, viém amidam, cdm va mot s6 bénh lién quan dén
cdc gbc tu do nhu ung thu, dai thao dudng. 1-> O Viét
Nam, ciy nay phin bg cha yéu & viing Tay Nguyén
va dugc dan gian st dung 14 cdy tri mun nhot doc, tri
bénh ngoai da, viém hach cdp, viém gan vang da cép,
X0 gan 6 truéng...

Céy Cuc chi thién mém cé thanh phan héa hoc co

d,%%7 c4c steroid, >0

bén 1a triterpenoi cac hgp chat
flavonoid,® cic hop chit phenol don gian.® Thanh
phén chinh ctia ciy 1a cac sesquiterpene lactone dugc
st dung cht yéu nhu mot loai thdo dé€ chdng ung
thu, khéng oxy hoa, khang khudn, khdng nim, khing
viém, khd nang khing ki sinh trung Leishmania-
sis... 210 Trong cac nghién ctiu gan diy, Ctc chi
thién mém con cho thdy kha nidng chéng ung thu,
chdng dong vat nguyén sinh d€ diéu tri nhiém trung,
kich hoat sdc t6 da, tdi tao xuong, kha nang béo vé
gan.” K& tli khi dugc phat hién cho dén nay, da c6

nhiéu nghién ctiu vé€ hoat tinh sinh hoc dugc thuc
hién trén ciy Cuc chi thién mém, trong d6 hoat tinh
dugc ghi nhin kha nang vugt trdi 1 hoat tinh gay doc
té€ bao trén nhiéu dong té bao ung thu nhu dong té
bao ung thu vit MCF-7 va T-47D, t€ bao ung thu phéi
A549 va NCI-H23, té bao bénh bach cau HL-60, té
bao ung thu hach RAJL,...>!!=1* Cac nghién ctiu vé
kha nang gay doc t€ bao dugc thuc hién chti yéu trén
cac cao chiét petroleum ether, ethyl acetate, methanol
vanuée.

Qua cac két qua da cdng bo cho dén nay trén cay Cuc
chi thién mém ctia cdc nhém nghién ctiu cho thdy loai
thuc vat nay cé tiém nang ting dung cao trong linh vic
y hoc, tii d6 nhém nghién ctiu ching tdi dé xuat khao
sat hoat tinh sinh hoc va thanh phan héa hoc cua ciy
Cc chi thién mém bang cac phuong phép khoa hoc
hién dai. Cac két qua dat dugc khong nhiing gép phan
vao viéc tim hiéu cic kién thic lién quan dén cay Cuac
chi thién mém ma con gép phan vao viéc phét trién

cac nguon dugce liéu Viét Nam.

POl TUONG-PHUONG PHAP
NGHIEN CUU

Trich dan bai bao nay: Loc L N, Thdo D T P, Nhi N TY, Quan T L. Nghién citu thanh phan héa hoc cao
ethyl acetate cia cay cuc chi thién mém (Elethantopus mollis). Sci. Tech. Dev. J. - Nat. Sci. 2023;

7(4):2776-2784.
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Nguyén liéu

béi tugng khéo sat 1a toan b cdc bo phin ctia cay
cuc chi thién mém, dugc thu hai tai vuon quéc gia
Yokdon, tinh Pk Lik nam 2018. Nguyén liéu dugc
kiém tra loai bo phan bi hu, 1am sach, sdy kho va xay
nho thu dugc 5 kg bot mau kho. Mau céy duge dinh
danh bsi Nguyén Xuan Minh Ai, Phong thi nghiém
thuc vat, Khoa Sinh hoc-Cong nghé Sinh hoc, Truong
Dai hoc Khoa hoc Tu nhién, PHQG-HCM.

Héa chat - Thiét bi

n-Hexane, chloroform, ethyl acetate, acetone,
methanol, #n-butanol, ctia hang Chemsol (VN),
formic acid ctia Sci-Tech Co.Ltd (Trung Qudc).
Ban mong Silica gel pha thudng Merck Kielselgel 60
F254, 250 um. Dung dich thudc tht hién vét sic ky la
dung dich vanillin- sulfuric acid (VS) 10%.
Silica gel pha thudng 230-400 Mesh, 37-63 um (HI-
MEDIA - An Do), va Sephadex LH-20 (Merck) dung
cho sdc ky cot.
Miy ghi phd cdng hudng tu hat nhan: Bruke Avance
500, ghi & tdn s6 500 MHz d6i v6i phd I'H-NMR va
125 MHz d6i v6i phd '3C-NMR (phong thi nghiém
phén tich trung tdm, Trudng Dai hoc Khoa hoc Ty
nhién, Pai hoc Qudc gia Thanh phé H6 Chi Minh).
Miy do khdi phé (HR-ESI-MS): Bruker microTOF-
QII (phong thi nghiém phén tich trung tdm, Trudng
DPai hoc Khoa hoc Tu nhién, Dai hoc Quéc gia Thanh
phd H6 Chi Minh).

Phuong phap sac ky

Thuc hién sic ky 16p mong trén ban mong silica gel
60 Fys54 (Merck). Ban sic ky dugc trién khai bang hé
dung moi thich hgp, phét hién vét sic ky bang den UV
254 nm, UV 365 nm, thudc thit VS, thudc thi H,SO4
10%. Thuc hién sdc ky cot v6i chat hip phu la silica
gel v6i kich thudc hat 37-63 um két hop sac ky cot
Sephadex LH-20, qua trinh sic ky dugc thuc hién véi
cc hé dung moi trién khai thich hgp d€ phan lap hop
chat.

Chiét xuat - Phan lap

ot kho (5 kg) cay Cuc chi thién mém dugc chiét véi
dung moéi methanol bing phuong phap dun hoan luu
6 nhiét do 65 °C trong 4 tiéng, véi ty 1é dugc liéu:
dung moi (1:6, kg/L), qua trinh dugc thuyc hién lap lai
boén lan. Dich chiét methanol dugc c6 quay thu hoi
dung moi dé€ thu nhén cao chiét methanol tho (484.4
g). Cao chiét methanol dugc phan tan vao 100 mL
methanol, sau d6 dugc hoa vao 900 mL nudc va chiét
phan b long—long 14n lugt véi cac dung moi -hexane,
ethyl acetate, n-butanol d€ phén tich céc chét theo d
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phén cuc khéc nhau. Céc dich chiét thu dugc c6 quay
ap sudt thép, thu dugc cic cao tuong ting -hexane
(280.9 g), ethyl acetate (64.0 g), n-butanol (52.5 g) va
phén cin nudc con lai.

Cao ethyl acetate (64.0 g) dugc sic ky cot silica gel
v6i hé dung moi trién khai la n-hexane: ethyl acetate
(9.5:0.5 dén 100% ethyl acetate) va hé ethyl acetate:
methanol (10:0 d&n 100% methanol), qua trinh sic ky
cOt dugc theo doi bing sic ky ban mong. Két qua thu
dugc bay phan doan (ki hiéu T1-T7).

Phan doan T1 (700 mg) dugc SKC silica gel pha
(18:0.1 dén 0:10) thu dugc ba phan doan (T1.1-T1.3).
Tiép tuc sdc ky cot nhiéu 14n phin doan T1.1 thu dugc
hgp chiét tinh sach 4 (13.0 mg), tii phan doan T1.3 thu
dugc 5 (14.0 mg).

Phan doan T3 (2.5 g) dugc SKC silica gel pha thudng
acid (10:0.3:0.1 dén 0:10:0.1) thu dugc bon phan doan
(T3.1-T3.4). SKCsilica gel pha thudng nhiéu lan trén
T3.2 v6i hé dung moi -hexane: chloroform: acetone
v6i d6 phan cuc khac nhau két hop véi sic ky cot
Sephadex LH-20 v6i hé dung méi st dung la chloro-
form: methanol (3:7) va chloroform: methanol (1:1)
thu dugc 3 (1.6 mg).

Phan doan T4 (11.1 g) dugc SKC silica gel pha thudng
v6i hé dung moéi gidi ly -hexane: chloroform: ethyl
acetate (7:2:1 dén 100 % ethyl acetate) thu dugc
bay phin doan (T4.1-T4.7). Phan doan T4.3 dugc
SKC Sephadex LH-20 v6i hé dung moi chloroform:
methanol (3:7), sau do ti€p tuc SKC silica gel pha
thudng phan doan T4.3.1 v6i hé dung moi n-hexane:
chloroform: ethyl acetate (10:2:2) thu dugc 2 (3.9 mg).
Phan doan T4.5 dugc SKCsilica gel pha thudng nhiéu
lan véi cac hé dung moi phut hgp thu duge 1 (5.0 mg).
SKC silica gel pha thuong phan doan T5 (3.3 g)
v6i hé dung mai gidi ly n-hexane: ethyl acetate (7:3
dén 100 % ethyl acetate), thu dugc bay phan doan
(T5.1-T5.7). Phan doan T5.3 dugc tiép tuc khdo sat
bang SKC silica gel nhiéu lan véi hé dung méi phu
hop, thu dugc 6 (4.1 mg).

KET QUA VA THAO LUAN

Xacdinh cau trichéa hoc cachgp chat phan
lap

Hgp chét 1 c6 dang tinh thé mau trang. Khdi phé HR-
ESI-MS cho miii ion phén ti gid m/z 361.1642 [M +
H]™, theo tinh todn ly thuyét ctia [CyoHpsOg+H] T
la 361.1651, tuong ting v&i cong thiic phan tu
C0H2406. Trén phd 'H-NMR cho thdy tin hiéu ctia
bon nhom methyl tai viing tli trudng cao tai dg 1.79
(3H, s, H-15), 1.84 (3H, m, H-4"), 1.84 (3H, m, H-5),
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Hinh 1: Cau trdc cac hgp chat (1-6) dugc phan lap tir 14 cay Cuc chi thién mém.

2.01 (3H, d, J= 1.5 Hz, H-14), hai tin hiéu ctia proton
methylene khong tuong duong tai dg 2.48 (1H, dd, J=
12.0, 12.0 Hz, H-9a), 2.76 (1H, dd, J=12.0, 4.0 Hz, H-
9b), va mdt nhém methine tai dy 3.37 (1H, m, H-7).
Trong vung & dy 3.0-4.5, c6 ba tin hiéu cta proton
gin v6i di nguyén tt tai dy 4.24 (1H, d, J= 4.0 Hz, H-
6),5.25 (1H, dt, J= 11.0, 4.0 Hz, H-8), 5.45 (1H, d, J=
11.0 Hz, H-5), trong d6 tin hiéu proton H-5 c6 dang
mai do6i véi hang s6 ghép J= 11.0 Hz, dugc du doan
do ghép cip véi proton nhoém hydroxy gén trén C-5 &
dy 2.34 (OH, d, J= 12.0 Hz). Ngoai ra, trong vung ti
truong tii 4.5-6.5 ppm, c6 ba tin hiéu nhom vinyl tai
dp 6.02 (1H, s, H-3), 6.20 (1H, s, H-1), 6.92 (1H, m,
H-3’), hai tin hiéu proton H-13 khéng tuong duong
tai dy 6.36 (1H, d, J= 2.5 Hz), 5.82 (1H, d, J= 2.0 Hz).
Ph& 13C-NMR cho th&y 20 tin hiéu carbon. Trong dé,
tai vung tli truong tlii 10-55 ppm c6 sau tin hiéu car-
bon bio hoa tai §¢ 12.2 (C-5°), 14.7 (C-4'), 19.0 (C-
14), 20.1 (C-15), 45.7 (C-9), 49.8 (C-7). Trong vung
60-90 ppm, c6 ba tin hiéu carbon gin oxygen tai 0¢
72.3 (C8), 73.9 (C-5), 81.2 (C-6). Trong ving 110-
160 ppm ¢4 tdm tin hiéu tai 6¢ 128.2 (C-2°), 128.4
(C-13), 129.5 (C-3), 133.1 (C-11), 133.4 (C-1), 139.0
(C-3°),137.3 (C-10), 158.6 (C-4). Bén canh d6 con cé

hai tin hiéu cta carbon carbonyl nhém ester tai 8¢
166.3 (C-1’), 169.4 (C-12) va mot tin hiéu ctia carbon
ketone & ¢ 195.1 (C-2). T tin hiéu ctia phd pro-
ton va phd carbon c6 thé két ludn hgp chit 1 la mot
sesquiterpenoid c6 su hién dién ctia bon ndi doi, hai
nhom ester, mot nhom ketone va bén nhém methyl.
Phé HSQC cuia hgp chiét 1 cho thdy sy tuong quan
gilia cdc proton va carbon tuong ting trong cdu tric.
Phé HMBC (Hinh 2) giup xdc nhan lai sy hién dién
ctia cac nhom chic trén khung suon sesquiterpene
ctia hop chit 1. So sanh dii liéu phd cta hop chit 1
v6i molephantinin © thiy c6 sy tuong déng, vi vay hop
chit 1 dugc dé nghi la molephantinin (Hinh 1).

Hop chit 2 thu dugc & dang ddu trong sudt, tan tdt
trong dung moi methanol. Khoi phé HR-ESI-MS cho
mili ion phén ti gia m/z 383.1471 [M + Na]™, theo
tinh toan 1y thuyét cia [M + Na] ™12 383.1471, tuong
ung v6i cong thiic phan tit CyoHp4 Og (M = 360.1573).
PhS 'H-NMR (Bang 1) cho thdy hgp chit c6 khung
sesquiterpene véi ba tin hiéu nhom methyl 1.71 (3H,
s, H-14), 1.78 (3H, d, J= 1,5 Hz, H-15), 1.97 (3H, s,
H-4’), hai proton methylene khong tuong duong 2.20
(1H, dd, J= 14.0, 4.0 Hz, H-9b), 3.74 (1H, d, J= 13.5
Hz, H-9a), va mdt methine 3.15 (1H, ddd, J= 9.0, 6.0,
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Hinh 2: Tuong quan HMBC ctia hgp chat 1 va 2

3.0 Hz, H-7). Trong viing 3.0-4.5 ppm, c6 ba tin hiéu
ctia proton gan véi carbon c6 chita di nguyén to tai
Oy 4.80 (1H, dd, J= 6.0, 4.0 Hz, H-6), 5.29 (1H, ddd,
J=11.0, 4.5, 2.5 Hz, H-8), 5.23 (1H, d, J= 3.5 Hz, H-
5), va tin hiéu ctia ba nhom methoxy tai 3.18 (3H, s,
H-5’). Ngoai ra, trong vung 4.5-6.5 ppm, c6 ba tin
hiéu nhom vinyl tai 6y 5.48 (1H, s, H-1), 5.68 (1H, s,
H-3),5.79 (2H, d, J= 2.5 Hz, H-13), hai tin hiéu pro-
ton H-3" khong tuong duong tai 6.16 (1H, s, H-3’a),
5.77 (1H, s, H-3’b). Ph§ '3C-NMR (Bang 1) cho thiy
6 20 tin hiéu carbon, trong d¢, tai viing 10-55 ppm
c6 nam tin hiéu carbon bao hoa, tai 6 13.2 (C-14),
18.5(C-4’), 28.9 (C-15), 33.5 (C-9), 40.3 (C-7). Trong
viing 60-90 ppm, c¢6 bdn tin hiéu carbon gin oxygen
tai S¢ 49.7 (C5"), 78.1 (C-8), 80.6 (C-6), 87.2 (C-5).
Vung 95-115 ppm ¢6 mot tin hiéu carbon nhom ketal
tai 8¢ 115.5 (C-2). Trong vung tii trudng tit 110-160
ppm c6 tam tin hiéu tai 6¢ 127.1 (C-3’), 127.3 (C-13),
128.4 (C-1), 130.2 (C-3), 137.7 (C-10), 137.3 (C-2"),
134.8 (C-11), 140.6 (C-4). Bén canh d6 con c6 hai
tin hiéu ctia carbon ester tai d¢ 167.1 (C-1’), 170.9
(C-12). Phé HSQC ctia hgp chit 2 cho thdy sy tuong
quan giiia cac proton va carbon tuong ting trong ciu
truc. Phé HMBC (Hinh 2) gitp xdc nhén lai su hién
dién clia cic nhém chiic cic nhém thé trén khung
suon sesquiterpene ctia hgp chét 2. Tl phén tich dit
liéu phé hop chét (2) két hgp so sanh véi tai liéu tham
khao, hgp chit nay dugc dé xuit 1a 2-deethoxy-23-
methoxyphantomolin !° (Hinh 1).

Hop chit 3 c6 dang bot v dinh hinh mau tring,
tan tot trong dung moi chloroform. Khéi phd HR-
ESI-MS cho mii ion phan ti gid m/z 151.0400 [M -
H]~, theo tinh toan ly thuyét ctia [M-H] ™ 14 151.0395,
tuong ting véi cong thiic phan ti CgHgO3 (M =
152.0473). Phé 'H-NMR va 13C-NMR (Béang 1) cho
théy tin hiéu ctia vong benzene v6i hai nhém thé & vi
tri para tai 8y 6.85 (2H, d, J= 8.5 Hz, H-3, H-5) va
7.95 (2H, d, J= 8.5 Hz, H-2, H-6), ba nhém methoxy
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tai 3.89 (3H, s); va sau carbon thom & 123.3 (C-
1), 132.1 (C-2), 115.3 (C-3), 160.1 (C-4), 115.3 (C-
5), 132.1 (C-6), mot carbon ester tai 8¢ 165.5 (C-
7), va mot carbon methoxy tai §¢ 50.7. Tu nhiing
tin hiéu phé ctia hgp chit 3 két hgp so sanh véi
tai liéu tham khao, dé nghi hgp chat 3 1a methyl 4-
hydroxybenzoate 16 (Hinh 1).

Hop chat 4 c6 dang hinh kim khong mau, tan tét
trong dung moi chloroform. Phé 'H-NMR (Bang 1)
ctia hgp chit 4 cho thdy & viing trudng cao c6 tam tin
hiéu proton ctia methyl tai 8y 0.86 (3H, s), 0.92 (3H,
s), 0.94 (6H, s), 0.96 (3H, s), 0.99 (3H, s, H-24), 1.00
(3H,d, J= 7.5Hz), 1.17 (3H, s). Ngoaira con c6 cactin
hiéu nhu mdt proton oxymethine tai § 7 3.73 (1H, m),
cac proton methine va methylene 6 viing 1.1-2.0 ppm.
Phé 13C-NMR véi 30 tin hiéu carbon trong dé c6 mét
oxymethine tai 8¢ 72.7, tim nhém methyl tai 6¢ 11.6
(C-23),16.4 (C-24), 18.2 (C-25), 18.6 (C-26), 20.1 (C-
27), 31.8 (C-28), 35.0 (C-29), 32.1 (C-30). Tin hiéu
ctia 11 carbon methylene 6 ving trudng cao 15.0-40.0
ppm. Sau tin hiéu carbon td cip & 20.0-40.0 ppm va
bén tin hiéu clia carbon methine & 8¢ 49.2 (C-4), 53.2
(C-8), 61.4 (C-10), 42.8 (C-18). Khi so sanh di liéu
phd ctia hgp chit 4 va epifridelanol nhan thay c6 su
tuong dong nén hop chit 4 dugc dé nghi 13 epifride-
lanol '’ (Hinh 1).

Hop chit 5 thu dugc ¢ dang bot vo dinh hinh mau
tring, tan t&t trong dung moéi methanol. PhS 'H-
NMR (Bang 2) cho thdy & ving tii trudng cao c6 sau
tin hiéu methyl tai 6 0.70 (3H, s, H-18), 0.80 (3H,
d, J= 6.0 Hz, H-27), 0.85 ( 3H, d, J= 6.5 Hz, H-26),
0.82 (3H, m, H-29), 1.01 (3H, 5, H-19), 1.02 (3H, d, J=
6.7 Hz, H-21). O ving tif trudng th&p c6 ba tin hiéu
proton olefin tai 6y (ppm) 5.35 (1H, m, H-6), 5.16
(1H, dd, J= 15.2 Hz, J= 8.5 Hz, H-22), 5.02 (1H, dd,
J=15.2 Hz, J=8.5 Hz, H-23), trong do, proton H-22
va H-23 ghép trans v6i nhau véi hang s6 ghép J=15.2
Hz. Ngoai ra con c6 mét tin hiéu cta proton oxyme-
thine & 8y 3.52 (1H, m, H-3). Cac proton methine
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Bang 1: Dif liéu phé NMR ctia hop chat 1,2va3

10

11

12

13

14

15

Hop chét 1 (CDCls)

dn,] (Hz)

6.20 (1H, s)

6.02 (1H, s)

545 (1H, d, 11.0)

424 (1H, d, 4.0)

3.37 (1H, m)

5.25 (1H, dt, 11.0
4.0)

248 (1H, dd,
12.0, 12.0)
276 (1H, dd,
12.0, 4.0)

6.36 (1H, d, 2.5)
5.82 (1H, d, 2.0)

2.01 (3H, d, 1.5)

1.79 (3H, s)

6.92 (1H, m),

1.84 (3H, m)

1.84 (3H, m)

2.34 (1H, d, 12.0)

o¢
1334

195.1

129.5

158.6

73.9

81.2

49.8

72.3

45.7

137.3
133.1
169.4

128.4

19.0
20.1
166.3
128.2

139.0

14.7

Hop chit 2 (CD30D)

on, ] (Hz)

5.48 (1H, s)

5.68 (1H,)

5.23 (1H, d, 3.5)

4.80 (1H, dd, 6.0,

4.0)

3.15 (1H, ddd, 9.0,

6.0, 3.0)

5.29 (1H, ddd, 11.0,

4.5,2.5)

3.74 (1H, d, 13.5)

2.20 (1H, dd, 14.0,

4.0)

5.79 (2H, d, 2.5)

1.71 (3H, s)

1.78 (3H, d, 1.5)

6.16 (1H, s)
5.77 (1H, s)

1.97 (3H, s)

3.18 (3H, s)

oc
128.4

115.5

130.2

140.6

87.2

40.3

137.7
134.8
170.9

127.3

28.9
167.1
137.3

127.1

49.7

Hop chit 3 (CDCls)

op,] (Hz)

7.95 (1H, d,
8.5)

6.85 (1H, d,
8.5)

6.85 (1H, d,
8.5)

7.95 (14, d,
8.5)

3.89 (3H, s)

5¢
123.3

132.1

115.3

160.1

115.3

132.1

165.5

50.7
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va methylene & 85 1.04-2.30 ppm. Phd '3C-NMR
(Bang 2) c6 29 tin hiéu carbon trong d6 c6 bén tin
hiéu carbon olefin tai 6 140.8 (C-5), 138.3 (C-22),
129.3 (C-23), 121.7 (C-6). Sau tin hiéu carbon methyl
3 12.0-22.0 ppm. Chin tin hiéu carbon methyene tai
O ¢ 24.0-40.0. Bay tin hiéu carbon methine tai §¢ 56.9
(C-14), 56.0 (C-17), 51.5 (C-24), 50.2 (C-9), 40.5 (C-
20), 31.9 (C-8), 31.9 (C-25). Phé '3C-NMR con ¢
hai tin hiéu carbon tu cdp tai 6¢ 36.5 (C-10), 42.2 (C-
13) va mot tin hiéu carbon oxymethine tai 71.8 ppm
(C-3). So sanh dii liéu phé ctia hgp chét 5 va stigmas-
terol, nhan thdy c6 sy tuong dong nén dé nghi né 1a
stigmasterol '® (Hinh 1).

Hgp chit 6 1a chit rin mau vang, tan t6t trong dung
moi acetone. Khéi phd HR-ESI-MS cho miii ion phan
tii gid m/z 537.0827 [M - H] ~, theo tinh todn ly thuyét
cua [M-H]™ 1a 537.0822, tuong ting véi cong thtic
phan tit C30H 3010 (M = 538.0900). Ph§ 13C-NMR
(Bang 2) cho théy tin hiéu ctia 30 carbon lai hoa sp?,
bao gém hai carbon carbonyl § 8¢ 183.0 va 183.3;
mudi carbon tu cip gin oxygen tai 8¢ 156.1, 158.7,
160.9, 161.5, 162.4, 162.6, 163.1, 165.1, 165.4 va 167.7;
ndm carbon td cdp tai ¢ 104.2 (x2), 121.1, 122.9 va
123.3 va 13 carbon tam cép tai 94.7, 103.7, 99.6, 99.9,
104.1, 117.7, 116.6 (x2), 128.6, 129.0 (x2), 132.5 va
130.3. PhS 'H-NMR (Bang 2) cho thiy hé théng vong
thom d6i xting hai nhom thé (vong B2) [6y 6.83 (2H,
d, J= 8.8 Hz, H-3”, H-5”) va 6y 7.67 (2H, d, J= 8.8
Hz, H-2”, H-6")]; va ba proton vong thom (vong B1)
[§y 7.23 (1H, d, J= 8.7 Hz, H-5)), 8§y 8.02 (1H, dd,
J= 8.7, 2.5 Hz, H-6’), va 8y 8.15 (1H, d, J= 2.5 Hz,
H-2")]; cling véi hai vong thom bén nhém thé ¢ hai
cdp proton ghép meta gdm cip 6y 6.24va 6.51 (1H, d,
J=2.0Hz) (vong Al) vacdp Oy 6.43va6.65(1H,d, /=
2.0 Hz) (vong A2) (Hinh 1). Hai tin hiéu mai don tai
Oy 6.72 (1H) va 8.14 (1H) cho thdy d¢ dich chuyén
héa hoc dic trung caa H-3 khung flavone va H-2"
khung isoflavone. Phd HSQC ctia hgp chit 6 cho thdy
su tuong quan gifia cac proton va carbon tuong ting
trong cdu truc (Hinh 3). Phd HMBC (Hinh 3) cho
théy tuong quan gitta H-3 (8 6.72, 8¢ 104.1) vdi car-
bon ti cdp mang di nguyén t6 oxygen tai 165.1 ppm
(C-2) va carbon carbonyl C-4 tii d6 cho thdy phan
I ctia hgp chit 6 c6 cdu truc hoa hoc cta flavone.
Tuong tu, tuong quan gitia H-2" (§y 8.14, §¢-2"
130.3) véi carbon td cdp mang di nguyén t6 oxygen
tai 165.4 ppm (C-9") cho thdy phan II clia 6 c6 ciu
truc hoa hoc cua isoflavonoid. Tu cac di liéu trén va
so sanh véi tai liéu tham khao phé ctia hgp chit lophi-
rone L cho théy ¢6 su tuong dong, vay hop chit 6 dugc
dé nghi la lophirone L' (Hinh 1).
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KET LUAN

Bai bdo trinh bay viéc khao sit thanh phan héa hoc
cao ethyl acetate ctia ciy Cuc chi thién mém béng cac
phuong phép sic ky va phan 1ap dugc sdu hop chit.
Cau truc hda hoc cua cic hgp chit duge xac dinh
bing phan tich cic loai phd 'H-NMR, '>C-NMR,
HSQC, HMBC va HR-ESI-MS, két hgp so sanh véi
tai liéu tham khdo. Cac hgp chit gébm molephan-
tinin (1) va 2-deethoxy-2f3-methoxyphantomolin (2)
thudc nhom hgp chit sesquiterpene lactone, methyl
4-hydroxybenzoate (3) thudéc nhom hgp chét phenol
don gian, epifridelanol (4) thudc nhém triterpene,
stigmasterol (5) thudc nhém hgp chit sterol thuc vat
va lophirone L (6) la flavonoid dang dimer. Trong cac
hgp chit c6 lap, lophirone L (6) 14n d4u tién dugc biét
dén trong cay Cuc chi thién mém (Elephantopus mol-
lis).

DANH MUC CAC TU VIET TAT

'"H-NMR: Phé cong huéng tit hat nhéan ctia 'H.
13C-NMR: Ph§ cong huéng tit hat nhan ctia 13C.
s: Singlet

d: Doublet

t: Triplet

dd: Doublet of doublets

ddd: Doublet of doublet of doublets

dt: Doublet of triplets

m: Multiplet

SKC: Séc ky cot

XUNG DOT LO1iCH

Cac tac gia dong y khong c6 bat ky xung dot lgi ich
nao lién quan dén cac két qua da cong bé.

PONG GOP CUA CAC TAC GIA

Lé Nguyén Loc phén lap cac hgp chat. Lé Nguyén Loc
va Nguyén Thi Y Nhi phan tich cdu tric cac hop chit.
Lé Nguyén Loc viét ban thdo bai bao. Nguyén Thi Y
Nhi va Tran Lé Quan phan bd cuc va chinh stia ban
thao chi tiét. Tat ca cac tac gia da doc va chdp nhén
ban thao cubi cung.
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Bang 2: Dit liéu phé NMR ctia hop chat4,5va 6

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

Hop chit 4 (CDCls)
On,J (Hz)

1.42 (1H, m)
1.53 (1H, m)

1.89 (1H, dt, 10.0,
2.5)
1.56 (1H, m)

3.73 (1H, m)

1.25 (1H, m)

173 (1H, dt, 13.0,
3.0)
0.91 (1H, m)

1.38 (2H, m)

1.25 (1H, m)

0.88 (1H, m)

1.20 (1H, dd, 14.0,
6.0)
1.33 (1H, m)

1.30 (2H, m)

1.47 (1H, m)
1.27 (1H, m)

1.33 (1H, m)
1.55 (1H, m)

1.51 (1H, m)

1.44 (1H, m)
1.12 (1H, m)

1.48 (1H, m)
1.27 (1H, m)
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0.92 (3H, s)
0.86 (3H, s)
0.99 (3H, s)
0.94 (3H, s)
0.96 (3H, s)
0.94 (3H, s)

1.17 (3H, s)

dc

15.8

35.2

72.7

49.2

41.7

61.4

353

32.3

36.1

30.0

42.8

28.2

32.8

39.3
11.6

16.4

Hop chét 5 (CD30D)

6n,] (Hz)

3.52 (1H, m)

5.35 (1H, m)

0.70 (3H, s)

1.01 (3H, s)

1.02 (3H, d, 6.7)

5.16 (1H, dd, 15.2, 8.5)

5.02 (1H, dd, 15.2, 8.5)

0.85(3H, d, 6.5)

0.80 (3H, d, 6.0)

0.82 (3H, m)
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31.7

71.8

423

140.8

121.7

31.9
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36.5

21.2

39.7

42.2

56.9

244

289

56.0

12.0

40.5

21.1

138.3

129.3

51.5

319

21.2

19.0

31.8

6

10”
1
o
3
4
5

&

Hop chit 6 ((CD3)2CO)
On,J (Hz) Sc
165.1
6.72 (1H, s) 104.1
183.3
163.1
6.24 (14, d, 2.0) 99.6
161.5
6.51 (1H, d, 2.0) 94.7
158.7
104.2
122.9
8.15 (1H, d, 2.5) 1325
156.1
160.9
7.23 (1H, d, 8.7) 117.7
8.02 (1H, dd, 8.7, 128.6
2.5)
8.14 (1H, s) 1303
121.1
183.0
162.4
6.43 (1H, d, 2.0) 99.9
167.7
6.65 (1H, d, 2.0) 103.7
165.4
104.2
123.3
7.67 (2H, d, 8.8) 129.0
6.83 (2H, d, 8.8) 116.6
162.6
6.83 (2H, d, 8.8) 116.6
7.67 (2H, d, 8.8) 129.0
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Study on chemical constituents of the ethyl acetate extract of
Elephantopus mollis

Le Nguyen Loc, Dang Thi Phuong Thao, Nhi Y Thi Nguyen”, Quan Le Tran”

ABSTRACT

Elephantopus mollis, family Asteraceae, is a herbaceous perennial plant with the main component
of sesquiterpene lactones. In the Elephantopus mollis, there are other chemical components such
as triterpenoids, steroids, flavonoids, and simple phenolic compounds. Since this plant was discov-
ered and studied until now, there have been many studies on the biological activity of Elephan-
topus mollis, in which the cytotoxic activity was noted to be superior to many cell lines such as
breast cancer cell lines (MCF-7; T-47D), lung cancer cell lines (A549; NCI-H2), leukemia cell line (HL-
60), lymphoma cell line (RAJI)... The cytotoxic studies were performed mainly on petroleum ether,
ethyl acetate, methanol, and water extracts. In Vietnam, Elephantopus mollis distributed mainly in
the central highlands and are used in the traditional medicine to treat toxic boils, skin diseases,
acute lymphadenitis, acute jaundice... In this paper, six compounds were isolated from an ethyl
acetate extract of the whole plant, including two known sesquiterpene lactones, molephantinin
(1), 2-deethoxy-23-methoxyphantomolin (2) and four other compounds including a simple phe-
nolic, methyl 4-hydroxybenzoate (3); a triterpene, epifridelanol (4), a phytosterol, stigmasterol (5),
and a biflavonoid, lophirone L (6). Among them, compound 6 was found for the first time in Ele-
phantopus mollis species. The chemical structure of the isolated compounds were elucidated by
spectroscopic analysis TH-NMR, BC-NMR, HSQC, HMBC and HR-ESI-MS, combining with the com-
parison of their NMR data with those published in the literature.
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