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SUMMARY

ISOLATION AND IDENTIFICATION OF PHENOLIC COMPOUNDS
FROM Fallopia multiflora Thunb. ROOTS IN VIETNAM

Four phenolic compounds, physcion (1), emodin (2), anthraglycoside A (3) and piceid (4) were isolated
from the roots of Fallopia multiflora (thunb.) speciosa. The chemical structures of four compounds
were elucidated by the analysis of NMR and MS spectroscopic, as well as in comparison with the data

reported in literature.

Tar khéa: emodin, antraglycosid A, Fallopia multiflora, piceid, physcion.

1. MO PAU

Ha thu 6 do Fallopia multiflora (Thunb.)
Haraldson (tén khac: Polygonum multiflorum
Thunb.), thuéc ho Rau rdm - Polygonaceae,
moc hoang & noi rAm mat, ven sudi, chan ndi,
& d6 cao 500 - 1600 m. Hién nay, Ha thu 6 do
duoc trong ¢ nhidu noi ving nai phia Bic va
ca ¢ phia Nam. Cay phan bo & cac tinh Lai
Chau, Lao Cai, Son La, Ha Giang, Cao Bang,
Lang Son, Nghé An, Ha Tinh,... va con c6 &
Trung Quédc, Nhat Ban. Theo Y hoc cé truyén
[3]. Ré cay Ha Tha 6 do (Fallopia multiflora
Thunb.) 1a mot loai duoc liéu quy, duoc sir
dung rong réi tir 1au doi ¢ cac nudc Chau A dé
didu tri cAc bénh nhu than kinh suy nhuoc,
thiéu mau, chéng mat, 1 tai, dau lung, moi gbi,
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di mong tinh, rau téc bac sém va gidp kéo dai
tudi tho [2][4]. Cac nghién ctiu vé thanh phan
héa hoc cho thay, F. multiflorum c6 stilben,
anthraquinon, glycosid, phospholipid,
flavonoid, tannin, alcohol, aldehyd va ceton[4],
trong d6 stilben va anthraquinon la cac nhom
chat chinh cua loai nay[5][8][9]. Bén canh do,
céc nghién cau vé duoc ly cho thay, cao chiét
va cac chit phan lap tir ré Ha thu 6 do ¢ tac
dung chéng oxy hoa, chéng ung thu, bao vé
gan, ha lipid mau, tang cudng mién dich,... [7].
Trong nghién ctru nay, ching t6i trinh bay két
qua phan lap va xac dinh céu tric cua 4 hop
chat phenolic c6 trong dich chiét methanol cua
ré cay Fallopia multiflora Thunb. thu hai &
tinh Nghé An, Viét Nam



2. THUC NGHIEM

2.1. Nguyén ligu

Ré& cay Ha thi 6 d6 dugc thu héi vao thang 11
nam 2020, tai tinh Nghé An (Viét Nam).
Nguyén liéu dugc dinh danh tén khoa hoc la
Fallopia multiflora (Thunb.) Haraldson hoac
Polygonum  multiflora  Thunb., Fallopia
multiflora (Thunb.) Czerep, ho Rau ram
Polygonaceae, Mau thyc vat c6 hoa dugc lam
tiéu ban va luu gilr tai Phong tiéu ban cua khoa
Tai nguyén duoc ligu, vién Duoc ligu (s6 hiéu
NIMM-19203)

2.2. Hoa chat, thiét bi

Céc dung mdi dung trong chiét xuét, phan lap
nhu methanol (MeOH), chloroform (CHCls),
ethyl acetate (EtOAc), butanol (BuOH),
hexane, dichlomethane déu dat tiéu chuan
cong nghiép va duoc chung cét lai truge khi
dung. Dung mdi dung cho phan tich methanol
(Merck, Dtrc), acetonitrile (Merck, Duc),
nuéc cat, acid formic (Merck). Sic ky cot
(CC) sir dung silica gel (Kieselgel 60, 70-230
mesh va 20-400 mesh, Merck) va YMC RP-18
May Bruker AM500 FT-NMR (500 MHz cho
'H- va 125 MHz cho »C-NMR) voi
tetramethylsilane (TMS) 1a chat noi chuan,
may Mikroskopheiztisch PHMK-50, VEB
Waegetechnik Rapido, Germany, may quang
phd Agilent UV-3210, may quang phd Bruker
FTIR-8501, may Agilent 1200 LC-MSD Trap
spectrometer, ban mong trang san silica gel 60
F2s4 (Merck), dén UV, dung dich HSO4 10%,
bép dién.

2.3. Phan 1ap cac hgp chét

Ré ci Ha tha 6 do (Fallopia multiflora) dugc
rira sach, thai 1at va siy bang tu say & nhiét do
45°C trong 50 gio thu dwoc 5,0 kg mau kho.
Xay nho miu khd va ngam chiét trong dung
moi methanol trong 7 ngay (15 lit x 3 1an).

Thu hdi dung méi methanol bang thiét bi cat
quay chan khong, thu dugc 815 g cao tong.
Phan b cao téng vao nudc cét, sau do chiét
lan luot Véi cac dung mbi c6 do phan cuc ting
dan: hexane, ethyl acetate va butanol. Thu hdi
cac dung méi, nhan dugc cac cao chiét twong
ung: cao hexane (75 g), cao ethyl acetate (475
g) va cao butanol (214 g).
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Tién hanh phan tach cao ethyl acetate bing sic
ki cot ho véi pha tinh 13 silica gel, pha dong la
hén hop chloroform:methanol (ti 1¢ thé tich
thay doi dan tir 90:1 dén 1:1, tuong wng) thu
dugc 12 phan doan (ky hiéu la HTOE1 -
HTOE12). Phan doan HTOE2 (22,6 g) tiép tuc
duoc phan tach bang sic ky cot ho vai hé dung
mdi rira gidi la hon hop hexane:ethyl acetate (ti
& thé tich tir 20:1 dén 2:1) thu dwgc hop chat 1
(35 mg) va 15 phan doan nho khac (ky hiéu la
HTOE2.1 - HTOE2.15). Phan doan nho
HTOE2.6 (25,8 g) dugc sic ky trén cot ho véi
chat nhdi 1a YMC RP-18 va rira giai bang hé
dung moéi methanolnude (i 1¢ thé tich
methanol ting tir 40 - 100%) thu dugc hop chat
2 (42 mg) va hop chit 3 (29 mg).

Cao butanol duoc tién hanh phan tach bang sic
ki cot hé véi pha tinh 1a silica gel, pha dong la
hon hop chloroform:methanol:nudc (ti 18 thé
tich thay doi dan tir 30:1:0,1 dén 1:1:0,1) thu
dugce 7 phan doan chinh (ky hiéu la HTOBL1 -
HTOB?7). Phan doan HTOB4 (15,2 g) duogc
phan tach bang sic ky cot ho vai chat nhoi la
Silica gel, héon hop dung  moi
dichlomethane:methanol (ti 18 thé tich 15:1 dén
1:1) thu dugc 5 phan doan nho (ky hiéu la
HTOB4.1 — HTOB4.5). Phan doan HTOB4.3
(22,4 mg) duoc tinh ché bang cot ho véi chat
nhdi 1a YMCRP-18, ria giai bang hdn hop
methanol:nuéce (ti 18 thé tich 1:1) thu duoc hop
chat 4 (19 mg).

Physcion(1): chit bot mau vang; ESI-MS:
285,3 [M+H]* (cbng thic phan tir C16H120s);
diém néng chay: 207-209°C; H-NMR (500
MHz, CDCls) 81 (ppm): 12.28 (1H, s, 1-OH),
12.08 (1H, s, 8-OH), 7.60 (1H, d, J = 1.0 Hz,
H-4), 7.35 (1H, d, J = 2.5 Hz, H-5), 7.06 (1H,
d, J = 1.0 Hz, H-2), 6.67 (1H, d, J = 2.5 Hz, H-
7), 3.93 (3H, s, 6-OCHg), 2.44 (3H, s, 3-CHa);
13C-NMR (125 MHz, CDCls) &c (ppm): 190.8
(C-9), 182.0 (C-10), 166.6 (C-8), 165.2 (C-1),
162.5 (C-6), 148.5 (C-3), 135.3 (C-10a), 133.2
(C-4a), 124.5 (C-4), 121.3 (C-2), 113.7 (C-9a),
110.3 (C-8a), 108.2 (C-5), 106.8 (C-7), 56.1
(C-6-OCHj), 22.1 (3-CHa).

Emodin(2): chat bt mau vang cam; ESI-MS:
271,3 [M+H]* (cbng thuac phén tir Ci5H100s);



diém néng chay: 254-256°C; H-NMR (500
MHz, DMSO-dg) dn (ppm): 12.08 (1H, s, 1-
OH), 12.01 (1H, s, 8-OH), 7.49 (1H,d,J = 1.0
Hz, H-4), 7.16 (1H, d, J = 1.0 Hz, H-2), 7.12
(1H, d, J = 2.5 Hz, H-5), 6.59 (1H, d, J = 2.5
Hz, H-7), 2.41 (3H, s, 3-CH3); *C-NMR (125
MHz, DMSO-ds) 8¢ (ppm): 189.7 (C-9), 181.4
(C-10), 165.5 (C-8), 164.4 (C-1), 161.4 (C-6),
148.2 (C-3), 135.1 (C-10a), 132.8 (C-4a),
124.1 (C-4), 120.4 (C-2), 113.4 (C-9a), 108.9
(C-8a), 108.7 (C-5), 107.9 (C-7), 21.5 (3-CHa).
Anthraglycoside A(3): chat bot mau vang; ESI-
MS: 4451 [M-H]" (cdong thac phan tir
C22H22010); diém néng chay: 204°-206°C; 'H-
NMR (500 MHz, DMSO-dg) 61 (ppm): 13.08
(1-OH), 7.49 (1H, d, J = 1.0 Hz, H-4), 7.36
(1H, d, J = 2.5 Hz, H-5), 7.18 (2H, d, J = 2.0
Hz, H-2,7), 517 (1H, d, J = 7.5 Hz, H-1"),
3.73-3.16 (6H, m, Glc-H 2°-6°), 3.96 (3H, s, 6-
OCHg), 2.42 (3H, s, 3-CHg3); C-NMR (125
MHz, DMSO-dg) &c (ppm): 186.4 (C-9), 181.9
(C-10), 164.7 (C-6), 161.7 (C-8), 160.7 (C-1),
147.1 (C-3), 136.3 (C-10a), 132.1 (C-4a),
124.2 (C-2), 119.3 (C-4), 114.5 (C-8a), 114.4
(C-9a), 107.3 (C-7), 106.5 (C-5), 100.6 (C-1°),
77.4 (C-5%), 76.6 (C-3"), 73.2 (C-2°), 69.8 (C-
4%), 60.8 (C-67), 56.1 (6-OCH3), 21.4 (3-CHb).
Piceid(4): chat bot mau vang nhat; ESI-MS:
391,1 [M+H]* (cdng thuc phén tir CxH220s);
diém nong chay: 226-228°C; H-NMR (500
MHz, CDsOD) &n (ppm): 7.38 (2H, d, J = 9.0
Hz, H-2°, 6°), 7.04 (1H, d, J = 16.0 Hz, H-7),
6.86 (1H, d, J = 16.0 Hz, H-8), 6.81 (1H,t,J =
2.0 Hz, H-6), 6.78 (2H, d, J = 8.5 Hz, H-3",5"),
6.64 (1H, t, J = 2.0 Hz, H-2), 6.47 (1H, t, J =
2.0 Hz, H-4), 491 (1H, d, J = 7.5 Hz, H-1""),
3.95 (1H, dd, J = 12.0, 2.0 Hz, H-6""a), 3.74
(1H, dd, j = 12.0, 6.0 Hz, H-6""b), 3.52-3.39
(4H, m, Glc-H 2°°-5""); 3C-NMR (125 MHz,
CDs0D) &¢ (ppm): 160.4 (C-3), 159.6 (C-5),
158.4 (C-4’), 141.4 (C-1), 130.3 (C-1°), 130.0
(C-7), 128.9 (C-2’,6"), 126.7 (C-8), 116.5 (C-
3°,5%), 108.4 (C-2), 107.1 (C-6), 104.1 (C-4),
102.4 (C-1°7), 78.2 (C-5"), 78.1 (C-2"’), 74.9
(C-3), 71.5 (C-47), 62.6 (C-6").

3. KET QUA NGHIEN CUU VA BAN
LUAN
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Hop chét 1 dugc phan 1ap dudi dang chat bot
mau vang. Ph6 khéi ESI-MS cho thdy mot
peak ion gia phan to ¢ m/z 285,3 [M+H]* phu
hop véi cong thirc du doan cua hop chét 1 1a
Ci16H120s (d6 bat bdo hoa bang 11). Phan tich
phd mot chidu (*H- va 8C-NMR) suy doan 1
thuoc loai hop chit anthraquinone. Ph H-
NMR cho thiy tin hi¢u singlet ciia 2 nhom —
OH tai 64 12.28 (1H, s, 1-OH) va &4 12.08
(1H, s, 8-OH). Trong vung dich chuyén hoé
hoc cta proton thom, nhan thiy su hién dién
cua 2 cap proton ghép meta véi nhau, 1an luot
& H-4 (84 7.60, d, J = 1.0 Hz) va H-2 (6H 7.06,
d, J =1.0 Hz); H-5 (6n 7.35, d, J = 2.5 Hz) va
H-7 (8w 6.67, d, J = 2.5 Hz). Ngoai ra, trong
phd H-NMR cuia hop chét 1 con cho thdy tin
hiéu ctia 1 nhém methoxy tai 84 3.93 (3H, s, 6-
OCHpg3) va 1 nhom methyl tai 84 2.44 (3H, s, 3-
CHs). Phé 3C-NMR cua hop chét 1 cho thiy
tin hi€u cong hudng cta 16 nguyén tir carbon
bao gdbm 2 nhém C=0, 8 nguyén tir carbon béc
bdn, 4 nguyén tir carbon bac 3 va 2 nguyén tir
carbon nhom -CH3z va -OCHs. Vi tri cua céac
nhém thé -OH, -OCHs, -CHs da dugc phan tich
va xac nhén lai trén phé 2 chiéu HMBC. Dya
trén dir liéu phé va so sanh thém véi tai liéu
tham khao [1], hop chit 1 dugc xac dinh 1a
physcion.

Hinh 1. Cong thizc cdu tgo cua hop chat
physcion
Hop chat 2 dugc tach ra dudi dang chat bot
mau vang cam. Pho khdi ESI-MS cho thiy mot
peak ion gia phan to ¢ m/z 271,3 [M+H]* phu
hop vé6i cong thirc du doan cua hop chét 2 la
CisH100s (d6 bét bdo hoa bang 11). Phan tich
phd H- va 3C-NMR cua hop chit 2 nhan thiy
c4c tin hiéu hoan toan tuong dong véi hop chit
1, ngoai trr sy thay thé nhom —OCH; bang
nhém —OH & vi tri C-6. Didu nay chi ra rang

hop chit 2 ciing co khung anthraquinone.



Trong phd H-NMR cho thdy sy c6 mit cua 2
nhom hydroxy tai é4 12.08 (1H, s, 1-OH) va
8n 12.01 (1H, s, 8-OH), hai cédp proton thom
ghép véi nhau ¢ vi tri meta 1a H-4 (8w 7.49, d,
J=1.0Hz) vaH-2 (64 7.16, d, J = 1.0 Hz), H-5
(8w 7.12,d,J =25 Hz) vaH-7 (6n 6.59, d, J =
2.5 Hz), ngoai ra con co tin hi¢u singlet cua 1
nhém methyl tai 8y 2.41 (3H, s, 3-CH3). Pho
I3C-NMR ctia hop chit 2 cho thiy sy xuat hién
cua 15 tin hi€u carbon (bi thiéu hut 1 carbon so
v6i hop chat 1 do su thay thé nhém —OCH3
bang nhém —OH). Tir cac dir kién phd di duoc
phan tich, Kkét hop véi viéc so sanh tai li¢u
tham khao [1], hop chit 2 dugc xac dinh la
emodin.

CHj

Hinh 2. Céng thic cdu tgo cua hop chdt
emodin
Hop chit 3 thu duoc dudi dang bot mau vang.
Phd ESI-MS cho thiy mot peak ion gia phan tir
0 m/z 445,1 [M-H]" phu hop vé6i cong thirc
phan tr hop chat 1a Ca2H22010 (@6 bat bio hoa
bang 12). Phan tich dit liéu phé H-va 3C-
NMR ciia 3 nhdn thiy gin nhu trong ddng véi
dir liéu phé cua hop chat 1 ngoai trur sy c6 mat
thém ctia mot gbc P-Glucopyranosyl. Su hién
dién cua gbc B-Glucopyranosyl dwoc xac dinh
trong phd 3C-NMR gbm céc tin hi¢u tai dc:
100.6 (C-17), 73.2 (C-27), 76.6 (C-3"), 69.8 (C-
4%, 77.4 (C-5’) va 60.8 (C-6) ciing nhu tin
hi¢u cong huong cia proton anomeric ¢ On
5.17 (1H, d, J = 7.5 Hz, H-17). Phan tich phd
HMBC nhén thdy twong tac giita proton H-1’
(81 5.17) va C-8 (8¢ 161.7) gitip xac dinh vi tri
cia gdc P-Glucopyranosyl gin vao khung
anthraquinone & vi tri C-8. Dya trén cac di

liéu phé d3 phan tich ¢ trén va so sanh thém
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v6i tai liéu tham khao [1], hop chat 3 dugc xéac
dinh la anthraglycoside A.

Hinh 3. Céng thirc cau tao cua hop chat
anthraglycoside A

Hop chét 4 duge phén 1ap dudi dang bot mau
vang nhat. Pho ESI-MS cho thiy mot peak ion
gia phan tir 6 m/z 391,1 [M+H]* phu hop véi
cong thirc phan tir hop chat 1a CaoH2,0s (46 bat
bdo hoa bang 10). Pho 'H-NMR ciia hop chat 4
cho théy cac tin hiéu proton dac trung cua hé
spin AA’BB’ tai 64 7.38 (2H, d, J = 9.0 Hz, H-
2°,6%) va oy 6.78 (2H, d, J = 8.5 Hz, H-3",5");
3 tin hiéu proton thom ghép v&i nhau ¢ vi tri
meta lan luot 12 8x 6.81 (1H, t, J = 2.0 Hz, H-
6), on 6.64 (1H, t, J = 2.0 Hz, H-2) va &y 6.47
(1H, t, J = 2.0 Hz, H-4), bén canh d6 con co6 2
tin hiéu proton ciia ndi d6i >HC=CH< tai oy
7.04 (1H, d, J = 16.0 Hz, H-7) va 64 6.86 (1H,
d, J = 16.0 Hz, H-8) da goi y hop chit 4 c6
khung trans-stilbene. Ngoai ra, sy hién dién
ctia 1 gbc dudng B-Glucopyranosyl ciing duge
chirng minh bai tin hi¢u proton anomeric tai H-
17’ tai 6n 4.91 (1H, d, J = 7.5 Hz, H-1""). Céc
tin hiéu proton con lai cia gbc duong p-
Glucopyranosyl ciing dd dugc xac dinh thong
qua twong tac 2 chiéu COSY va HMBC. Phd
I3C-NMR ciia hop chét 4 chi ra sy c6 mit ciia
20 nguyén tir carbon, trong d6 14 carbon thugc
vé khung trans-stilbene va 6 carbon thudc vé
gdc duong B-Glucopyranosyl. Phan tich phd
hai chiéu HMBC nhan thiy tuong tac giita H-
17> (81 4.91) voi C-5 (8¢ 159.6) da chi ra gbc
duong B-Glucopyranosyl gin vao khung khung
trans-stilbene & vi tri C-5. Duya vao cac két qua

phan tich dir liéu phd ¢ trén, dbi chiéu thém



v6i tai liéu tham khéao [6], hop chét 4 dugc xéac
dinh 1a piceid.

Hinh 4. Cong thizc cau tao cia hop chat piceid
4. KET LUAN

Tir cao chiét tong methanol cua ré cay Ha tha 6
d6 (Fallopia multiflora thunb.) thu hai ¢ tinh
Nghé An, bang cac phuong phép sic ky nhu
sic ky cot, sic ky long diéu ché, chang toi da
phan lap duoc 4 hop chat sach. Str dung két
hop céc phuong phap phd hién dai ddi chiéu
véi tai lidu tham khao, cau tric cua 4 hop chét
d6 lan lugt dwoc xac dinh la: physcion (1),
emodin (2), anthraglycoside A (3) va piceid (4)
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