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TOM TAT

Hién nay, dac trung thanh phﬁn cac hop chat tir thue vt la co sé cho viée danh gia hoat tinh
sinh hoc va anh hwong sinh thai hoc cua thyc vdt lén moi truong va cdc loai sinh vt khac. Phan
tach sdc ky va phan tich cdu triic bang phé NMR dwge sir dung trong bai bdo ndy dé nghién ciru
sw xudt hién cua sau hop chat phenolic trong phdn doan nwéce tiv ld Eupatorium adenophorum
Spreng. Cau triic cia cdc hop chat dwoe xdc dinh la 4-hydroxybenzoic acid, methyl 3,4-
dihydroxybenzoate, isovanillic acid, 5-0-glucopyranosylthymoquinol, 2-O-p-D-
glucopyranosylcinnamic acid va quercetagetin 7-O-4-D-glucopyranoside.

Tur khoa: Eupatorium adenophorum; Thymol; Phenolic acid; Flavonol; Glucoside.
1. MO PAU

Chi Eupatorium 1a mot chi 16n véi khoang 60 loai cta ho thuc vat Ciic - Asteraceae. Cho dén
nay, nghién ciru hoa hoc ciia chi nay chii yéu lién hé véi hoat tinh sinh hoc nhu chdng ung thur va
khang virus [1]. O Viét Nam méi c6 mot sb nghién ctru vé hoa hoc cua chi Eupatorium, tuy nhién
cling da cho thiy c6 su da dang cdu tric hoa hoc va sy xuit hién ctia mot sé hoat chét c6 gid tri [2-
5]. Cay C¢ lao d6 (Eupatorium adenophorum Spreng., syn. Ageratlna adenophora (Spreng.) Klng
& Robmson) la mot loai cay xam 1an, hiém bj tan cong bai vi khuan, vi ndm va con trung cho thay
c6 su ton tai cia mot hé chat chuyén hoa thir cip tao thanh co ché bao vé va xam lan cua loai thuc
vat ndy. La déi twong dugc chd y trong cac nghién ctu vé thanh phan hda hoc lién quan dén hoat
tinh sinh hoc va sinh thai hoc E. adenophorum da dugc nghién ctru ¢ nhiéu nuéc [6, 7], tuy nhién,
céc nghién ctru twong tu chua dugc thuc hién trén dbi twong cia Viét Nam. Mot nghién ctiu gan
day cho thdy mot sb hop chat cua E. adenophorum cé hoat tinh lién két tot in silico voi protease
MP™ va thy thé ACE2 cua virus SARS-COV-2 va ¢ trién vong duogc phat trién thanh céc tac nhan
khang coronavirus [8]. Ngoai ra, cac nghién ctru ciing chua dugc thyc hién nhiéu trén cac hop chat
phan cyc tir phan chiét nudc, mac du cac hop chat nay c6 thé dé duoc van chuyén trong méi trudng
dat va gay anh huong dén su sinh ton cua cac loadi khac do tac dung cam nhidm qua lai
(allelopathy) [7, 9]. Bai bao nay trinh bay két qua nghién ciru ciu tric caa cac hop chat phenolic
duoc phan 1ap tir phan doan nudc tir 14 E. adenophorum cua Viét Nam.

2. THUC NGHIEM VA PHUONG PHAP NGHIEN CUU
2.1. Héa chit va thiét bi sir dung
2.1.1. Hba chdt

Dung mdi n-hexane (Han Qudc), dlchloromethane (Thai Lan), ethyl acetate (Pai Loan),

methanol (Indonesia) 13 loai ding cho sic ky cot va duge 1am kho bang NaxSOy trude khi sir
dung. H,SO4 95-97% va FeCls khan I hda chat thi nghiém tinh khiét (Trung Quéc).
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2.1.2. Thiét bi va phuwong phdp nghién ciru

Sic ky 16p mong (TLC) dugc thuc hién trén ban mong trang sin DC-Alufolien 60 Fasq
(Merck, Prc). Phat hién vét chat bang dén tir ngoai ¢ bude song 254 nm hoidc ding thude thir
hién mau vanillin/HSO, dic (1% w/v) hoac FeCly/EtOH (5% wiv), ho néng & 120 °C cho dén
khi hién mau. Sic ky cot (CC) dugc thuc hién trén cit sac ky thay tinh (Sigma-Aldrich, Hoa Ky)
v6i chat hap phu silica gel ¢& hat 63-200 zm, 40-63 um, 15-40 um (Merck) va chat hip phu pha
dao Diaion HP-20 (Mitsubishi Chemicals, Nhat Ban).

Pho khdi luong ion héa phun bui dién tar (ESI-MS) dugc ghi trén thiét bi Agilent Ion Trap
LC-MSD-Trap-SL. Phé cong hudng tir hat nhan (*H-NMR, C-NMR, DEPT) dugc ghi trén thiét
bj Bruker Avance 500 MHz (Hoa Ky) véi chat chuan ndi TMS (tetramethylsilane). Cac dung
mdi ghi do 1a CDsOD va DMSO-ds.

CAu tric cac hop chét hitu co dugce xac dinh dya trén céc ky thuat phé cong huong tur hat
nhan (NMR). Trén phd cong huong tir hat nhan proton (*H-NMR) d6 dich chuyén hoa hoc (1)
va hang s6 ghép cap (J) cua cac tin hiéu duogc xac dinh. Ph6 cong hudng tir hat nhan carbon-13
(B3C-NMR) két hop pho DEPT xéc dinh s6 nguyén tir carbon (& dang CHs, CHz, CH hay C) c6
trong cong thirc phén tu va d6 dich chuyén héa hoc (dc). Sau khi gia thiét dugc cdu trac cac hop
chit da biét 1-6 duoc khang dinh qua so sanh dir li¢u pho véi cda tai liéu tham khao dugc ghi do
trong cac diéu kién twong tu [3, 4, 10-13].

2.1.3. Péi twong nghién ciiu

Nguyén liéu stir dung trong nghién ciru la cay Co lao dé (Eupatorium adenophorum Spreng.)
dugc thu thap tai Sapa, tinh Lao Cai vao thang 9 nam 2016. Mau thyuc vat (s tiéu ban EA-09-16)
duoc TS. Nguyén Thi Kim Thanh, Khoa Sinh hoc, Truong Pai hoc Khoa hoc Ty nhién, Pai hoc
Qudc gia Ha Noi thu thap va giam dinh thuc vat.

2.2. Thuce nghiém
2.2.1. Piéu ché cac phan chiét

Bot 1a kho (1,34 kg) dugc ngam chiét voi MeOH & nhiét do phong trong 7 ngay, quy trinh
chiét duoc lap lai 3 lan. Cac dich chiét MeOH dugc loc va cét loai dung mdi dudi ap suat giam
bang may cit quay Biichi RType (KRvr 65/45) (Thuy Si). Phan chiét MeOH nhan duoc dugc
chiét hai pha 16ng giita nuéc va cac dung moi n-hexane va dichloromethane cho cac dich chiét
hitu co tuong tng. Dich chiét nudc duge cat loai bt nude dudi ap sudt giam, sau d6 duge phan
tach qua cot Diaion HP-20 véi hé dung méi gradient MeOH-H,0 20, 40, 60 va 100%, thu dwoc 4
phéan doan twong ttng W20, W40, W60 va W100.

2.2.2. Phan ldp céc hop chat tir phdn doan W60

Phéan doan W60 (13,1 g) duoc phan tach sic ky (cot thuy tinh 3 x 30 cm, silica gel, 63-200
pm) v&i hé dung moi rira giai gradient CH.Cl>-MeOH 9:1, 6:1, 1:1; acetone-MeOH 6:1, 3:1, 1:1
(v/v) thu duoc 11 phan doan W60.1-W60.11. Phan tach sic ky phan doan W60.2 (silica gel, 40-
63 pum) v6i hé dung moi gradient n-hexane-EtOAc 3:1, 1:1, 1:3 va rira két tia v6i CH,Cl, hoic
hdn hop CH,Cl,-EtOAcC thu duoc cac hop chat 1 (27,5 mg), 2 (3,0 mg) va 3 (17,3 mg). Phan tach
sdc ky phan doan W60.4 (silica gel, 40-63 pm) v6i hé dung moéi gradient n-hexane-acetone 50:1,
12:1,9:1, 6:1, 3:1, 1:1 thu dwgc cac hop chét 3 (3,1 mg) va 4 (258,7 mg). Phan tach sic ky phan
doan W60.6 (silica gel, 40-63 pm) voi hé dung moi gradient dichloromethane-acetone 6:1, 3:1,
1:1, sau d6, tinh ché sic ky phan doan nhan dugc (silca gel, 15-40 um) voi hé dung moi gradient
EtOAc-MeOH 40:1, 30:1 thu duoc hop chét 5 (6,3 mg). Két tinh phan doan W60.8 bang MeOH
thu dugc hop chét 6 (11,7 mg).

2.2.3. Hang sé vt ly va dir lidu phé cua céac hop chat 1-6
4-Hydroxybenzoic acid (1) Bot vo dinh hinh mau trang. Ry 0,57 (TLC, silica gel, n-hexane-
EtOAc 1:1). *H-NMR (CD3OD): & (ppm) 6,83 (2H, d, J = 8,5 Hz), 7,90 (2H, d, J = 8,5 Hz).
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Methyl 3,4-dihydroxybenzoate (2) Tinh thé hinh kim mau vang nau. R 0,71 (TLC, silica
gel, EtOAc-MeOH: 9:1). *H-NMR (CD3;0D): & (ppm) 3,85 (3H, s, CH30-3), 6,82 (1H, d, J =8,0
Hz, H-5), 7,42 (1H, dd, J = 2,0 Hz, 8,0 Hz, H-6), 7,43 (1H, s br, H-2).

Isovanillic acid (3) Tinh thé hinh kim mau vang nau. R¢ 0,71 (TLC, silica gel, EtOAc-MeOH:
9:1). tH-NMR (CDsOD): & (ppm) 3,93 (3H, s, CHz0-4), 6,99 (1H, d, J = 8,5 Hz, H-5), 7,46 (1H,
d, J=2,0Hz, H-2), 7,56 (1H, dd, J = 2,0 Hz, 8,5 Hz, H-6).

5-O-Glucopyranosylthymoquinol (4) Tinh thé hinh tim mau vang. R 0,73 (TLC, silica gel,
EtOAc-MeOH 15:1). *H-NMR (CD3OD): 6 (ppm) 6,94 (1H, s, H-6), 6,64 (1H, s, H-3), 4,71 (1H,
d, J =75 Hz, Glc-1), 3,89 (1H, dd, J = 2,0 Hz, 12,0 Hz, Glc-6a), 3,71 (1H, dd, J = 5,0 Hz, 12,0
Hz, Glc-6b), 3,37-3,49 (5H, m (chong chap tin hiéu), Glc-2, Glc-3, Glc-4, Gle-5, H-8), 2,15 (3H,
s, CHz-7), 1,18 (3H, d, J = 6,5 Hz, CHz-9), 1,17 (3H, d, J = 6,5 Hz, CHs-10). ¥C-NMR
(CDs0D): & (ppm) 16,0 (C-7), 23,6 (C-10), 23,7 (C-9), 27,0 (C-8), 62,7 (Glc-6), 71,6 (Glc-5),
75,2 (Glc-4), 78,0 (Glc-3), 78,4 (Glc-2), 104,4 (Glc-1), 113,1 (C-3), 120,3 (C-6), 123,2 (C-1),
138,2 (C-4), 149,2 (C-5), 151,8 (C-2).

2-0-B-D-Glucopyranosylcinnamic acid (5) Tinh thé hinh kim mau tring. R 0,23 (TLC,
silica gel, EtOAc-MeOH 3:1). *H-NMR (CD3OD): ¢ (ppm) 3,42-3,52 (3H, m), 3,59 (1H, t, J =
9,0 Hz) (4H, Glc-2, Glc-3, Glc-4, Glc-5), 3,73 (1H, dd, J = 5,5 Hz, 12,5 Hz, Glc-6a), 3,92 (1H,
dd, J =2,0 Hz, 12,5 Hz, Glc-6b), 4,93 (1H, d, J = 7,5 Hz, Glc-1), 6,53 (1H, d, J = 16,0 Hz, H-8),
7,05 (1H, t, J = 7,5 Hz, H-4), 7,25 (1H, d, J = 8,0 Hz, H-3), 7,33 (1H, dt, J = 1,5 Hz, 7,5 Hz, H-
5), 7,60 (1H, dd, J = 1,5 Hz, 8,0 Hz, H-6), 7,96 (1H, d, J = 16,0 Hz, H-7). *C-NMR (CD30D): ¢
(ppm) 62,5 (Glc-6), 71,3 (Glc-4), 74,9 (Glc-2), 78,2 (Glc-5), 78,3 (Glc-3), 102,4 (Glc-1), 116,9
(C-8), 119,6 (C-3), 123,6 (C-5), 125,5 (C-1), 128,8 (C-6), 132,8 (C-4), 141,4 (C-7), 157,5 (C-2),
171,1 (C-9).

Quercetagetin 7-O-B-D-glucopyranoside (6) Bot vo dinh hinh mau vang. R¢ 0,57 (TLC,
silica gel, EtOAc-MeOH 3:1). ESI-MS (-): m/z 478,7 (C21H20013). 'H-NMR (DMSO-dg):
(ppm) 3,18 (1H, t, J = 8,5 Hz, Glc-2), 3,36 (1H, m, Glc-5), 3,46 (2H, m, Glc-3, Glc-4), 3,75 (1H,
dd, J = 4,0 Hz, 11,5 Hz, Glc-6a), 4,62 (1H, d br, J = 11,5 Hz, Glc-6b), 4,99 (1H, d, J = 7,5 Hz,
Glc-1), 6,88 (1H, d, J = 8,0 Hz, H-5'), 6,91 (1H, s, H-8), 7,52 (1H, dd, J = 2,5 Hz, 8,0 Hz, H-6),
7,69 (1H, d, J = 2,5 Hz, H-2"), 12,2 (1H, s, HO-5).

3. KET QUA VA THAO LUAN

3.1. Phén 13p céc hop chit 1-6

Dé phan 1ap cac  hop chat 1-6 phan chiét nudce 1an luot duoc phén tach qua cot pha dao Diaion
HP-20 va cac ¢t sdc ky silica gel véi cac c¢& hat khac nhau. Sau hop chat phenolic dugc phan 1ap
v6i ciu tric phenolic acid (1, 2 va 3), thymol (4), phenylpropenoic acid (5) va flavonol (6). Cac
hop chat 1-6 duoc phén 1ap dudi dang cac chit ran vo dinh hinh hodc két tinh trong dung mai rira
giai. Tinh chét phéan cuc ctia cac hop chét nay duoc thé hién qua sy xuét hién cta cac nhom
hydroxyl, carboxylic acid va glucopyranosyl (Glc).

COZH C02R2 CH3
6 OGlc
5 2 7\8 EIO H
OGlc s g 2
4 6
10 5
4

5

1 2 Ry= H, Ry= CH3
3 R1= CH3, R2= H

Hinh 1. Cdu triic cdc hop chdt 1-6.
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3.2. Xac dinh ciu triic cic hop chit 1-6

Hop chét 1 c6 phd *H-NMR cho céc tin hiéu caa mot vong benzene thé 1,4 ¢ &4 6,83 (2H, d, J
= 8,5 Hz) va 7,90 (2H, d, J = 8,5 Hz). Céac tin hiéu phd NMR phi hop véi cau tric caa 4-
hydroxybenzoic acid [10].

Hop chat 2 ¢ phd 'H-NMR cho céc tin hi¢u ciia mot nhém methoxy & 43,85 (3H, s) va mot
vong benzene c6 dang thé 1,3,4 qua sy xuét hién ciia mot cap tin hiéu twong tac ortho & 646,82
(1H, d, J = 8,0 Hz) va 7,42 (1H, dd, J = 2,0 Hz, 8,0 Hz) va mét cip tin hidu tuong tdc meta & Su
7,43 (1H, s br) va 7,42 (1H, dd, J = 2,0 Hz, 8,0 Hz). B dich chuyén hda hoc cho thay nhém
methoxy 1a thuoc vé mot nhdm methyl ester. Cac dir liéu phd NMR xac dinh ciu tric cia hop
chét 2 1a methyl 3,4-dihydroxybenzoate (methyl protocatechuate) [10, 11].

Hop chat 3 co phé !H-NMR cho céc tin hiéu ciia mot nhém methoxy & 643,93 (3H, s) va mot
vong benzene ¢6 dang thé 1,3,4 qua sy xuét hién cta cap tin hiéu twong tac ortho & 646,99 (1H,
d, J=8,5Hz) va 7,56 (1H, dd, J =2,0 Hz, 8,5 Hz) va mdt cap tin hiéu twong tac meta & o 7,46
(1H, d, J = 2,0 Hz) va 7,56 (1H, dd, J = 2,0 Hz, 8,5 Hz). Cac dit liéu phé NMR xéc dinh cau trac
ctia hop chat 1a isovanillic acid [10].

Hop chit 4 ¢6 phd 'H-NMR cho cac tin hiéu caa hai proton thom singlet & &4 6,94 (1H, s) va
6,64 (1H, s); mot nhém methyl vong thom ¢ 4 2,15 (3H, s) va mot nhom isopropyl cé 2 nhom
methyl xuét hién & & 1,18 (3H, d, J = 6,5 Hz) va 1,17 (3H, d, J = 6,5 Hz) ciia mot hop chat
thymol. Ngoai ra, c6 mot nhém D-glucopyranosyl véi cau hinh anomer £ duoc xac dinh tir céc
dit liéu phd *H-NMR: &4 4,71 (1H, d, J = 7,5 Hz, Glc-1), 3,89 (1H, dd, J = 2,0 Hz, 12,0 Hz, Glc-
6a), 3,71 (1H, dd, J = 5,0 Hz, 12,0 Hz, Glc-6b), 3,37-3,49 (4H, Glc-2, Glc-3, Glc-4, Glc-5).
Nhom nay duoc xac dinh & vi tri C-5. Cac tin hiéu nay xac dinh cau tric cua mot thymol voi
vong benzene thé nhém p-b-glucopyranosyloxy. Phd C-NMR khing dinh su xuét hién cua ciu
triic néu trén véi cac cum tin hiéu cua mot phan thymol [& 16,0 (C-7), 23,6 (C-10), 23,7 (C-9),
27,0 (C-8), 113,1 (C-3), 120,3 (C-6), 123,2 (C-1), 138,2 (C-4), 149,2 (C-5), 151,8 (C-2)] va mot
gbc glucopyranoxyloxy [& 62,7 (Glc-6), 71,6 (Glc-5), 75,2 (Glc-4), 78,0 (Glc-3), 78,4 (Glc-2),
104,4 (Glc-1)]. Cac tuong tac C-H trén phdé HSQC gilp gan cac tin hiéu phd H-NMR va 3C-
NMR cua 4. Dua vao céc dit liéu pho NMR so véi tai liéu tham khao, hop chét 4 dugc xac dinh
14 5-O-glucopyranosylthymoquinol [4].

Hop chét 5 c6 phd *H-NMR cho cac tin hiéu & dn 3,42-3,52 (3H, m), 3,59 (1H, t, J = 9,0 Hz)
(4H, Glc-2, Glc-3, Glc-4, Glc-5), 3,73 (1H, dd, J = 5,5 Hz, 12,5 Hz, Glc-6a), 3,92 (1H, dd, J = 2,0
Hz, 12,5 Hz, Glc-6b) va 4,93 (1H, d, J = 7,5 Hz, Glc-1) cua mét nhom duong S-D-glucopyranosy!
pht hop véi cac tin hiéu xuat hién & dc 62,5 (Glc-6), 71,3 (Glc-4), 74,9 (Glc-2), 78,2 (Glc-5), 78,3
(Glc-3), 102,4 (Glc-1) trén phd BC-NMR. Ngoai cac tin hiéu ciia gbc duong glucose xuat hién cac
tin hidu cia mot phan cdu trac cua cinnamic acid & 5w 6,53 (1H, d, J = 16,0 Hz), 7,05 (1H,t,J=7,5
Hz), 7,25 (1H, d, J = 8,0 Hz), 7,33 (1H, dt, J = 1,5 Hz, 7,5 Hz), 7,60 (1H, dd, J = 1,5 Hz, 8,0 Hz),
7,96 (1H, d, J = 16,0 Hz); dc ¢ 116,9 (C-8), 119,6 (C-3), 123,6 (C-5), 1255 (C-1), 128,8 (C-6),
132,8 (C-4), 141,4 (C-7), 157,5 (C-2), 171,1 (C-9). Céc tin hi€u nay chi rd céu hinh trans ctia noi
d6i qua twong tac 16n (J = 16,0 Hz) cuia hai proton vicinal cua ndi d6i C-7/C-8. Vong benzene dugc
xéc dinh 1a thé 1,2 qua cac hé twong tac proton cd dang triplet (H-4), doublet (H-3), doublet triplet
(H-5) va doublet doublet (H-6). So sanh véi cac cau tric thé glucopyranosyl ctia cinnamic acid da
xac dinh ciu tric cia hop chit 4 1a 2-O-g-D-glucopyranosylcinnamic acid ((2E)-3-[2-4-D-
glucopyranosyloxy)phenyl]prop-2-enoic acid) [3, 12].

Hop chét 6 co phd *H-NMR cho céc tin hiéu cua mot gbe dudng glucose & & 3,18 (1H, t, J =
8,5 Hz, Glc-2), 3,36 (1H, m, Glc-5), 3,46 (2H, m, Glc-3, Glc-4), 3,75 (1H, dd J = 4,0 Hz, 11,5
Hz, Glc-6a), 4,62 (1H, d br, J = 11,5 Hz, Glc-6b), 4,99 (1H, d, J = 7,5 Hz, Glc-1). Hing sé twong
tac clia proton anomer (J = 7,5 Hz) cho thiy c4u hinh f cua gbc dudong D-glucose. Ngoai ra, co
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cac tin hi¢u proton & o 6,88 (1H, d, J = 8,0 Hz, H-5"), 7,52 (1H, dd, J = 2,5 Hz, 8,0 Hz, H-6"),
7,69 (1H, d, J = 2,5 Hz, H-2") cua vong B va 6,91 (1H, s, H-8) cta vong A thudc vé mot khung
flavonol, 3',4',5,6,7-pentahydroxyflavonol. Tin hi¢u ctia nhém HO-5 XuAt hién trén phé IH-NMR
& &4 12,2 (1H, s) trong dung mdi DMSO-ds cho thidy nhém nay da lién két hydro véi nhom
carbonyl & C-4 cua flavonol. Phil hop véi cac dir liéu phd duge cong bd [12, 13] va phd ESI-MS
(m/z 478,7 [M-H], C21H20013) cdu tric ctia hop chit 6 dugc xac dinh 1 quercetagetin 7-O-/-D-
glucopyranoside.

4. KET LUAN

Céac phan chiét nuéc chira cac hop chat phan cuc tir cac bd phan cia ciy Eupatorium
adenophorum Spreng. chua dugc nghién ctru nhidu trén thé gidi. Nghién ctru ctia ching toi da sir
dung cac ky thuat phan tach sic ky dé phan lap dugc sau hop chat 1-6 tir cac phan chiét nay. St
dung cac phuong phap phd NMR trong nghién ctru ciu trac két hop véi cac dir liéu pho tir tai
lidu tham khao d3 x4c dinh dugc cau truc phenolic ctia 6 hop chit ndy. Cac hop chat 1-6 1an déu
tién dugc phan lap tir ciy C6 lao do cta Viét Nam. Dua trén cac dir liéu vé cac hop chét tir cay
Cé lao do6, cac nghién ciru hoat tinh sinh hoc va sinh thai hoc méi trudong cod thé duoc thue hién
nham xéc dinh tiém nang st dung va kiém soat loai thuc vat xam lan nay.
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ABSTRACT
Structures of phenolic compounds isolated from Eupatorium adenophorum

Nowadays, phytochemical profiles of plants are the basis for the evaluation of their
biological activities and ecological impact on environment and other living species.
Chromatographic separation and NMR structural analysis were used in this paper to
study the occurrence of six phenolic compounds in water fraction from the leaves of
Eupatorium adenophorum Spreng. Structures of the compounds were identified as 4-
hydroxybenzoic acid, methyl 3,4-dihydroxybenzoate, isovanillic acid, 5-O-
glucopyranosylthymoquinol, 2-O-f-D-glucopyranosylcinnamic acid, and quercetagetin 7-
O-f-D-glucopyranoside.

Keywords: Eupatorium adenophorum; Thymol; Phenolic acid; Flavonol; Glucoside.
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