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Abstract: There are about 25 Eupatorium species that have been studied for their chemical
constituents. Eupatorium clematideum (Wall. Ex DC.) Sch. Bip. (syn. Praxelis clematidea R. M.
King and H. Rob.) in Vietnam has not been investigated for chemical metabolites from organic
extracts, although the study of volatile terpenoids in the essential oils from different parts of the
plant proved biological activities of the oil chemicals. A phytochemical study of the whole plant of
E. clematideum in Vietnam led to the isolation of phytosterol, fatty acids, flavonoids, and a
cyclohexanetriol. The identification of their structures was based on the analysis of MS and NMR
spectroscopic data followed by data comparison with the literature values. The flavone
(compounds 6 and 7) and flavonol (compound 5) are two types of flavonoids found in the
organic extracts of E. clematideum; their biological activities should orientate the preparation of
flavonoid-enriched extracts with pharmacological potentials from E. clematideum.
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Tém tat: Co 25 loadi Eupatorium da duoc nghién ciru vé thanh phan hoa hoc. Loai Eupatorium
clematideum (Wall. Ex DC.) Sch. Bip. (syn. Praxelis clematidea R.M. King & H. Rob.) ¢ Viét
Nam chua dugc nghién ciu vé thanh phan cac hop chét trong céc cao chiét hitu co, mac du nghién
ciru V& cac hop chat terpenoid d& bay hoi c6 trong tinh dau tir cAc bo phan khac nhau cua cay
chung to hoat tinh sinh hoc cua cac thanh phan héa hoc cua tinh dau. Nghién ciru héa thuc vat toan
cay E. clematideum dan dén sy phan 1ap cac hop chét phytosterol, acid béo, flavonoid va mot hop
chét cyclohexanetriol. Nhan dang céc cdu triic dugc thuc hién théng qua phan tich cac dir liéu phod
MS va NMR va so sanh dit liéu voi tai liéu tham khéao. Flavone (cac hop chét 6 va 7) va flavonol
(hop chit 5) 14 hai dang céu tric flavonoid dugc xac dinh trong cac phén chiét hitu co n-hexane va
dichloromethane cuia E. clematideum; hoat tinh sinh hoc cua ching c6 thé dinh huéng cho viéc
diéu ché cac cao chiét giau flavonoid c6 tac dung dugc 1y tir E. clematideum.

Tuw khoa: Eupatorium clematideum, Praxelis clematidea, flavone, flavonol, cyclohexanetriol, dir

liéu NMR.

1. Mé dau

Cac thanh ph?m flavonoid, terpenoid,
alkaloid, quinonoid va phenylpropanoid Ia cac
hop chat chuyén hoa thir cip dugc xac dinh
trong s6 khoang 25 loai thyc vat cua chi
Eupatorium (ho Asteraceac) da dugc nghién
ctru cho dén nay [1, 2]. M6t s6 loai Eupatorium
duoc dung trong y hoc dan gian, tuy nhién chua
c¢6 nhiéu thir nghiém hoat tinh khang ung thur,
khang viém va khang sinh ctia cdc hop chat nay
[2]. Trong mot vai thir nghiém [1-3], cac hop
chat thymol va sesquiterpene lactone thuong
thé hién hoat tinh khang mot s6 dong té bao ung
thu nguoi va khang khuan. O Viét Nam, cac
loai Eupatorium da duoc quan tdm nghién ctru
va c6 mot sd cong bd gan day vé thanh phan
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cac hop chit chuyén hoa thtr cip va tac dung
khang ung thu, khang viém, khang khuan va
chéng oxi hoa cua chung [3-13]. Eupatorium
clematideum (Wall. Ex DC.) Sch. Bip.
(syn. Praxelis clematidea R.M. King and
H. Rob.) ¢ Viét Nam la loai Eupatorium dugc
nghién ciru gan day nhat vé thanh phan cac hop
chat dé& bay hoi, chii yéu la vé cac hop chat
mono- va sesquiterpenoid da tac dung sinh hoc
[4]. H. J. Chenva Y. S. Lin ciing thong bao vé
tac dung khéang té bao ung thu cua hai dan xuat
thymol duoc phén lap tir loai E. clematideum
(Wall. ex DC.) Sch. Bip. var. gracillimum (Hayata)
C. I. Peng and S. W. Chung ¢ Pai Loan [14].
Tiép tuc nghién ciru phan lap cac hop chat tir
nguyén liéu thyc vat, bai bao nay thong bao két
qua nghién ctru moi nhat vé mot s6 thanh phan
hoa hoc duge phan 1ap tir cac phan doan chiét
n-hexane, dichloromethane va nudc nhan duoc
tir cao chiét methanol toan cay E. clematideum
& Viét Nam.
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2. Thyc nghi€ém

2.1. Phwong phdp va thiét bi

Pho 'H- va ®C-NMR duoc ghi trén thiét bi
Bruker Avance 600 MHz NMR spectrometer.
Pho khdi lugng duoc ghi trén thiét bi Agilent
6500 Q-TOF MS. Silica gel (Merck) céac c& hat
va Diaion HP-20 (Mitsubishi) dugc st dung
cho sic ky cot (CC). Sic ky 16p méng (TLC)
dugc thyc hién trén ban nhém trang san silica
gel 60 Fzs4 (Merck). Dung méi cho CC va TLC
la dung mdi cong nghi€p va dugc lam khan
bang NazSOs trudc khi sir dung.

2.2. Nguyén liéu thuc vat

Toan cay Eupatorium clematideum duoc
thu thap vao thang 3 nam 2024 tai Vi Xa, Luc
Nam, tinh Bic Ninh. Mau (ky hiéu EC3-2024)
duoc thu thap va giam dinh bdi TS. Nguyén Thi
Kim Thanh, Khoa Sinh hoc, Truong Pai hoc
Khoa hoc Ty nhién, Dai hoc Quic gia Ha Noi.

2.3. Chiét va phdn ldp cdc hop chat 1-8

Bot kho phan trén mat dat (2 kg) dwoc
ngam chiét véi MeOH ¢ nhiét ¢6 phong trong 7
ngay, sau do loc thu dich lopc MeOH; quy trinh
nay duoc lap lai 3 lan. Céc dich chiét MeOH
duoc cat loai kiét MeOH dudi ap suét giam cho
mét cao chiét MeOH. Phan tach cao chiét
MeOH thanh cic nhom chét theo do phén cuc
bang chiét hai pha long gitra nuéc 1an luot voi
n-hexane va dichloromethane cho cac cao chiét
n-hexane (41,7 g) va dichloromethane (13,5 g)
sau cit loai dung moi dudi ap suat giam. Phan
tach cao chiét n-hexane bang CC vdi silica gel
(co hat 63-200 wm), roa giai vdi cac hé dung
moi n-hexane-EtOAc 12/1, 9/1, 6/1, 3/1, 1/1
(viv) cho 14 phan doan tuong trng. Phan doan
3 duogc phan tach CC vdi silica gel (40-63 pr)
va hé dung méi n-hexane-EtOAc 12/1, 9/1, 6/1,
3/1, 1/1 (viv) cho cac hop chat 1 (86 mg) va 2
(29,3 mg). Phan doan 3 dugc phan tach CC véi
silica gel (40-63 pm) va n-hexane-EtOAc 12/1,
9/1, 6/1, 3/1, 1/1 (V/v) cho hop chat 3 (9 mg).
Phéan doan 12 (1,2 g) duoc phan tach CC voi
silica gel (40-63 pm) va n-hexane-EtOAc 12/1,
9/1, 6/1, 3/1, 1/1 (V/v) cho hop chat 4 (4 mg).
Phan doan 13 (3,3 g) dugc phan tach CC véi

silica gel (40-63 pm) va CH:Cl-EtOAc 9/1,
6/1, 3/1, 1/1, 1/3 (v/v) cho cac hop chit 5
(5 mg) va 6 (5 mg). Phan tach cao chiét
dichloromethane bang CC véi silica gel (63-200
{m), rira giai vai hé dung moi n-hexane-EtOAC
12/1, 9/1, 6/1, 3/1, 1/1 (v/v) cho 14 phan doan
twong ung. Phan doan 13 duoc dwoc phan tach
CC vdi silica gel (40-63 pm) va CH2Cl-EtOAC
9/1, 6/1, 3/1, 1/1, 1/3 (v/v) cho hop chit 7
(5 mg). Dich chiét nudc duoge cat loai dung moéi
dudi ap suat giam thu dugc moét phan chiét
nude. Phan tich phan chiét nudc bang cot
Diaion HP-20, rtra giai véi cac hé dung moi
nude, 40% MeOH-H20, 60% MeOH-H0 va
MeOH cho 4 phan doan twong tng. Phan doan
rira gidi voi 40% MeOH-H20 duoc phéan tach
CC trén silica gel (40-63 pm) va CH:Cl.-
MeOH 15/1, 9/1, 6/1, 3/1, 1/1 (v/v) cho hop
chét 8 (15 mg).

Hon hop stigmasterol va p-sitosterol (1)
(ty 1& khoang 1:1 theo 'H-NMR): Bot vo dinh
hinh mau tring. 'H-NMR  (CDCls):
(Stigmasterol, 1a) ¢ (ppm) 0,70 (3H, s, CHs-
19), 0,79 (3H, d, J = 7,0 Hz, CHs-26), 0,81 (3H,
t, J =7,0 Hz, CHs-29), 0,85 (3H, d, J = 7,0 Hz,
CHs-27), 1,02 (3H, s, CHz-18), 1,02 (3H, d, J =
6,5 Hz, CHsz-21), 3,60 (1H, m, H-3), 5,02 (1H,
m, H-23), 5,15 (1H, m, H-22), 5,35 (1H, br s,
H-6); (p-Sitosterol, 1b) ¢ (ppm) 0,69 (3H, s,
CHs-18), 0,80 (3H, d, J = 7,0 Hz, CHs-26), 0,83
(3H,d, J=7,0 Hz, CHs-27),0,84 (3H,t,J =75
Hz, CHz-29), 0,92 (3H, d, J = 6,5 Hz, CH3-21),
1,01 (3H, s, CHs-19), 3,60 (1H, m, H-3), 5,16
(1H, m, H-6).

Acid eicosanoic (2): Bot vo dinh hinh mau
trang. *"H-NMR (CDCls): & (ppm) 0,88 (3H, m,
t, J = 6,0 Hz, 20-CHa), 1,26 (32H, br s, 4-CH:
— 19-CH>), 1,62 (2H, m, 3-CHy), 2,34 (2H, t,
J =6,0 Hz, 2-CH>).

Acid docosanoic (3): Bot vo dinh hinh mau
tring. *H-NMR (CDCls): & (ppm) 0,88 (3H, m,
t, J = 6,0 Hz, 22-CHj), 1,26 (36H, br s, 4-CH:
— 21-CH2), 1,64 (2H, m, 3-CHy), 2,34 (2H, t,
J =6,0 Hz, 2-CH>).

Acid stearic (4): Bot vo dinh hinh mau
trang. *H-NMR (CDCls): & (ppm) 0,88 (3H, t,
J =7,2 Hz, 18-CHa), 1,26 (28H, br s, 4-CH2—
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17-CHp), 1,62 (2H, m, 3-CH2), 2,22 (2H, t,
J=72H,2-CHy).

Kaempferol 3,5,7,4'-tetramethyl ether (5):
Bot vo dinh hinh mau vang. (+)-HR-ESI-MS:
343,1178 (tinh dugc cho CioH1906" 343,1176).
'H-NMR (CDCls): & (ppm) 3,88 (3H, s), 3,92
(3H, s), 3,98 (3H, s), 3,99 (3H, s) (CH30-3,
-5, -7, -4"), 6,57 (1H, br s, H-6), 6,79 (1H, br s,
H-8), 6,99 (2H, d, J = 9,0 Hz, H-3’, H-5'),
7,81 (2H,d, J =9,0 Hz, H-2', H-6).

4'-Hydroxy-5,6,7-trimethoxyflavone  (6):
Bot vo dinh hinh mau trang. (+)-HR-ESI-MS:
329,1021 (tinh dugc cho CisHi7Os" 329,1019).
'H-NMR (CD:0OD): & (ppm) 3,87 (3H, s,
CH30-6), 3,92 (3H, s, CH30-5), 4,01 (3H, s,
CHs0-7), 6,61 (1H, s, H-3), 6,95 (2H, d, J =9,0 Hz,
H-3', H-5"), 7,10 (1H, s, H-8), 7,88 (2H, d,
J =90 Hz, H-2', H-6"). ®*C-NMR (CD:0D):
o (ppm) 57,1 (CHs0-5), 61,9 (CHsO-7), 62,7
(CHs:0-6), 97,9 (C-8), 106,3 (C-3), 1125
(C-10), 117,1 (C-3', C-5"), 123,2 (C-1"), 129,2
(C-2', C-6"), 141,7 (C-6), 1534 (C-5), 156,2
(C-9), 159,9 (C-7), 162,4 (C-4"), 164,4 (C-2),
179,8 (C-4).

5,7.4'-Trimethoxyflavone (7): Bot vé dinh
hinh mau tring. (+)-HR-ESI-MS: 313,1071
(tinh duoc cho CisH170s™ 313,1071). 'H-NMR
(CDCls): 6 (ppm) 3,88 (3H, s), 3,91 (3H, s),
3,96 (3H, s) (CHs0O-5, -7, -4%), 6,37 (1H, d,
J =24 Hz, H-6), 6,56 (1H, d, J = 2,4 Hz, H-8),
6,59 (1H, s, H-3), 6,99 (2H, d, J = 9,0 Hz, H-3/,
H-5), 7,81 (2H, d, J =9,0 Hz, H-2', H-6").

All-cis-cyclohexane-1,2,4-triol (8): Bot vo
dinh  hinh mau tring. (+)-HR-ESI-MS:
133,0862 (tinh dwgc cho CeHi30s" 133,0859).
'H-NMR (CDsOD): & (ppm) 1,46 (1H, m,
H-6a), 1,62 (2H, m, 2H-5), 1,74 (1H, q,
J = 10,2 Hz, H-3a), 1,88 (2H, m, H-3b, H-6b),
3,60 (1H, m, H-2), 3,63 (1H, m, H-4), 3,78
(1H, m, H-1). ®*C-NMR (CD:0D): & (ppm)
27,9 (C-6), 29,6 (C-5), 38,2 (C-3), 69,2 (C-4),
69,6 (C-1), 71,5 (C-2).

3. Két qua va thao luan

Bot nguyén ligu khd tr toan cay
E. clematideum duoc ngam chiet voi MeOH &
nhiét do phong, sau do cao chiét methanol dugc

phan tach bang chiét hai pha long thanh céc
phan doan n-hexane, dichloromethane va nuéc.
Khao sat cac phan doan n-hexane va
dichloromethane bang phd *H-NMR (dung moi
CDCls) cho thiy sy xuit hién cua mét sb tin
hiéu proton dic trung cua cac hop chat thom
(on 6,80-8,00, m) va acid béo [on 2,30 (m),
1,60 (m), 1,26 (br s), 0,89 (m)]. Phan tach bang
CC voi silica gel cac phan doan hitu co thu
dugc 6 hop chat va hon hop stigmasterol va
S-sitosterol; phan tach bang CC phan doan nudc
thu dugc hop chat 8 (Hinh 1). Céu trac cua 1
(hon hop clia stigmasterol (1a) va S-sitosterol
(1b) [13]) va cac hop chat 2-8 dugc xac dinh
thong qua phan tich va so sanh cac dit liéu phd
NMR véi phd ciia cac hop chat da biét.

Ph6é 'H-NMR cuia hop chit 4 cho cac tin
hiéu ddc trung cua mot acid béo no bao gom
mot nhém methyl & 64 0,88 (3H, t, J =7,2 Hz)
va mot mach methylene & 6 1,26 (28H, br ),
1,62 (2H, m) va 2,22 (2H, t, J = 7,2 H, nhém -
CH.CO-H) [15]. Chiéu dai mach methylene
dugc xac dinh la 16 carbon dya trén cuong do
tin hiéu NMR tuong dbi so vai tin hiéu ¢ &
2,22 (2H). Do d6, cong thirc phén tir cua 4 duoc
xac dinh 1a CH3(CH2)16CO2H (acid stearic). Cac
acid béo 2 (acid eicosanoic, CHz(CH2)1sCO2H)
va 3 (acid docosanoic, CH3(CH2)20CO2H) ciing
duogc nhan dang twong tu bang phd *H-NMR.

Phd (+)-HR-ESI-MS cua hop chit 5 xac
dinh phan ti proton héa & m/z 343,1178
(C19H106%). Phd *H-NMR cho céc tin hiéu cua
4 nhém methoxy ¢ o4 3,88 (3H, s), 3,92 (3H, s),
3,98 (3H, s) va 3,99 (3H, s), cac tin hiéu proton
dic trung ctia vong thom cua mot dan xuat
kaempferol bao gém 2 tin hiéu mot proton dang
singlet & &x 6,57 (LH, br s) va 6,79 (1H, br s)
Vi cac tuong tac ghép cap spin meta (br s) cua
vong A thé 5,7 va 2 tin hiéu hai proton dang
doublet 6 416,99 (d, J=9,0Hz) va 7,81 (d, J =
9,0 Hz) véi cac tuong tac ghép cap spin ortho
(d, J = 9,0 Hz) cua 2 cdp proton H-2', H-6' va
H-3’, H-5' cua vong B [16, 17]. Phu hop véi cac
dir lieu phé MS va NMR, hop chit 5 duoc xac
dinh 1a dan xuat tetramethyl ether cta kaempferol
(kaempferol ~ 3,5,7,4'-tetramethyl  ether hay
kaempferol 3,4',5,7-tetramethoxy flavone).



86 P. M. Giang et al. / VNU Journal of Science: Natural Sciences and Technology, Vol. 42, No. 3 (2026) 82-89

CH,CHj

H(CHj3), OH

Hinh 1. Céu trac cua cac hop chat 1a, 1b va 5-8.

Ph6 (+)-HR-ESI-MS cua hop chit 6 xac
dinh phén tir proton héa ¢ m/z 329,1021
(C1sH1706"). Cac phd *H- va *C-NMR cho céc
tin hiéu cua 3 nhdm methoxy ¢ 6w 3,87 (3H, ),
3,92 (3H, s) va 4,01 (3H, s); & 57,1, 61,9 va
62,7. Cac nhém methoxy nay duoc lién két vao
mot hé vong flavone, voi H-3 cua hop chit
flavone cong hudng & ox 6,61 (1H, s) (C-3: &
106,3). C4c tin hiéu cong huong tir proton dang
chd y khac la 2 tin hiéu hai proton (2H) dang
doublet ¢ 646,95 (d, J=9,0Hz) va 7,88 (d, J =
9,0 Hz) cua vong B thé 1’4’ va mot tin hiéu mot
proton (1H) cua H-6 hoac H-8 & & 7,10 cua
vong A thé ba lan. C4c tin hiéu cong huong tur
carbon-13 ¢ &c 112,5 (C-10), 117,1 (C-3', C-5),
123,2 (C-1'), 129,2 (C-2', C-6'), 141,7 (C-6),
153,4 (C-5), 156,2 (C-9), 159,9 (C-7), 162,4
(C-4", 164,4 (C-2), 179,8 (C-4) phu hop véi
cAu trac flavone, trong d6 dé nhan dang duoc
duya trén do chuyén dich hoa hoc (&) va cuong
d6 tin hiéu la cac tin hiéu cua C-3' va C-5', C-2’
va C-6', va C-4 cua nhém ketone carbonyl.
Phan tich phé HMBC (Hinh 2) x4c dinh H-8 la
proton duy nhit ciia vong A duya trén tuong tac
xa H—C gitta H-8 va C-9, H-8 va C-10, H-8 va
C-7 cling nhu twong tac xa H—>C gitra nhom
CH30O-7 (o4 4,01) va C-7. Ngoai ra, H-3 cho
twong tic HMBC véi C-2, C-3 va C-10 va
nhoém CHs0-5 (o 3,92) cho twrong tac véi C-5.

So sanh dit ligu pho cua 6 véi pho cia mot sb
cau truc thé tetraoxyflavone nhu scutellarein
tetramethyl ether (5,6,7,4'-tetramethoxyflavone)
[18], salvigenin (5-hydroxy-6,7,4'-
trimethoxyflavone) [19], cirsimaritin
(5,4'-dihydroxy-6,7-dimethoxyflavone) [20] va
5-hydroxy-6,7-dimethoxyflavone [20] cho thiy
su phi hop cua dang thé 5,6,7-trimethoxy &
vong A va 4'-hydroxy ¢ vong B. Dua trén cac
dir liéu phd NMR, hop chét 6 duoc xac dinh la
4'-hydroxy-5,6,7-trimethoxyflavone [21].

Phd (+)-HR-ESI-MS cua hop chit 7 xac
dinh phan ti proton héa & m/z 313,1071
(C1sH10s%). Phd *H-NMR cho cac tin hiéu cua
3 nhom methoxy ¢ ox 3,88 (3H, s), 3,91 (3H, 3)
va 3,96 (3H, s) va cac tin hiéu proton vong
thom dic trung cua mot hop chét flavone bao
gom 2 tin hiéu mot proton dang doublet & &4
6,37 (d, J =2,4 Hz) va 6,56 (d, J =2,4 Hz) cta
cia vong A thé 5,7 va 2 tin hiéu hai proton
dang doublet ¢ & 6,99 (d, J =9,0 Hz) va 7,81
(d, J = 9,0 Hz) cua vong B thé 14 [22, 23].
Céc tin hiéu nay cho thay su phu hop véi cac
twong tac ortho (d, J = 9,0 Hz) cua cac cap
proton & vong B (H-2', H-6" va H-3', H-5") va
cac tuong tac meta (d, J = 2,4 Hz) cua vong A
(H-6 va H-8). Ngoai ra, con c0 tin hiéu singlet
H-3 & &4 6,59 (1H, s). Dua trén céc dit liéu phd
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NMR, hop chit 7 duoc xac dinh 1a 5,7,4'-
trimethoxyflavone [18].

Phé (+)-HR-ESI-MS cua hop chit 8 xé&c
dinh phan tt proton héa & m/z 133,0862
(CeH1303"). Phd *C-NMR cho 6 tin hiéu phd
cong huong tir carbon-13, trong s6 d6 co 3 tin
hiéu nhdm carbinol & & 69,2 (C-4), 69,6 (C-1),
71,5 (C-2) va 3 tin hi¢u nhom methylene ¢ &
27,9 (C-6), 29,6 (C-5), 38,2 (C-3). Phén tich
phé *H-NMR va HSQC cho thiy cac tin hiéu
proton cta 3 nhom hydroxymethine cong
huong & ving treong thap, tuong tng & 4 3,63
(C-4), 3,78 (C-1) va 3,60 (C-2). Cac tuong tac
'H-H COSY di xac dinh céc hé spin lién két
véi nhau: H-1 (on 3,78)«<>H-2 (on 3,60)«<>H2-3

Hinh 2. Cac twong tic HMBC (—) cua 6.

Hop chat 5 (kaempferol 3,5,7,4'-tetramethyl
ether) 1a mot tac nhan chu van cua thu thé
PPARYy va cai thién sy nhay cam insulin thong
qua tang mirc hormone adiponectin diéu chinh
su phén giai glucose va acid béo [25]. Nghién
ctru cua J. Xia va cong su xac dinh mot co ché
chéng khdi u coa hop chit 7 (5,7,4'-
trimethoxyflavone) thong qua giam biéu hién
PD-L1 trong cic té bao ung thu dai tring va
tang kha ning tiéu diét cac té bao khdi u bang
cac té bao T [23]. Chéat nay ciing 1a mot tac
nhan khang nam Candida krusei vi MICso 1a
32 pg/ml [26] va lam gian mach; tdc dung gian
mach dugc diéu chinh mét phan théng qua con
duong phu thuéc cGMP [27].

4. Két luan

Nghién ciru thanh phan héa hoc toan cay
E. clematideum & Bac Ninh, Viét Nam da thu

[641,74 (1H, g, J = 10,2 Hz) va 1,88 (m)]<H-
4 (84 3,63)H2-5 [+ 1,62 2H, m)]«<>Hz-6
[4 1,46 (1H, m) va 1,88 (1H, m)]. Tuong tac
H-1H2-6 xac dinh sy ton tai cua mot vong
cyclohexanetriol sdu canh (Hinh 3). Nhu vay
cau tric phang cua hop chat nay duogc xac dinh
la cyclohexane-1,2,4-triol. C4&c nhdm hydroxy
dugc xac dinh 1a dinh huéng cung mét phia cua
vong cyclohexane dua trén cac tuong tac
NOESY gitra H-1 voi H-2 va H-2 voi H-3
(Hinh 3). Dya trén phan tich cac di liéu phd
NMR cau hinh lap thé twong dbi ciia 8 dugc Xac
dinh 1a cyclohexane-1S*2R* 4R*-triol phu
hop voi dir liegu phd di cong bd cho
all-cis-cyclohexane-1,2,4-triol [24].

H
HO OH

Hinh 3. Cac twong tic COSY (—) va NOESY («) cua 8.

duoc 9 hop chét thudc cac nhom acid béo,
phytosterol, flavonoid, cyclohexanetriol. Cau
truc cua cac hop chéat duoc xac dinh dwa trén
phan tich va so sanh cac dir liéu phd NMR véi
céc phd cua tai liéu tham khao. Mot sb hop chat
favonoid phan 13p dugc da duoc xac dinh la
thuoc nhom cac tdc nhén khang ung thu co
nguon gbc thuc vat. Xem xét viéc xuat hién cha
yéu cua cac flavonoid methyl ether trong cac
phan doan hitu co, cac hgp chét nay cé thé lam
céc chat danh dau cho phan loai hé thong sinh
hoc cua loai E. clematideum. Nghién ctru dit co
s& cho viéc xac dinh cac hgp chét co tac dung
sinh hoc tir loai E. clematideum cua Viét Nam.

Loi cam on

Nghién ctru nay duogc tai trg bdi Quy phat
trién khoa hoc va cong nghé qudc gia
(NAFOSTED) trong dé tai md sb 104.01-
2021.09.
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