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SUMMARY
COMPOUNDS ISOLATED FROM FALLOPIA MULTIFRORA (THUNB.)
HARALDSON ROOTS IN NGHE AN

In this study, has isolated six compounds, including rutin, adenosin, quercetin, syringin, polydatin va
2,3,5,4 -tetrahydroxystilben-2-O-4-D-glucosid from species of Fallopia multiflora were isolated. Their
chemical structures were determined by MS, *H-NMR, *C-NMR, HMBC, HSQC spectral methods, which
were compared with the data reported in previous literature.
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1. MO PAU

Ha thu 6 do (Fallopia multiflora (Thunb.)
Haraldson) 1a vi thubc quy thuong dugc
dung trong nhiéu bai thuéc Pong Y dudi
dang d3 ché bién. R& cu Ha tha 6 do cd
cdng dung nhuan trang, bd can than, ting
cudng mién dich...[1], [2]. Dugc ly hién
dai cho thiy cao Ha thu 6 do va cac chat
phan lap dugc c6 tac dung chéng viém,
chdng oxy hoa, chdng 140 héa, chdng ting
cholesterol mau, chdng xo vira dong
mach, bao v¢ gan va chéng khéi u. Ha thu
6 do giau hop chat stilben, anthraquinon,
polyphenol, flavonoid, tanin, chromon

[3], [4].

28

Nghién ctru nay c6 muc tiéu phan lap, xac
dinh cau tric va ham lugng mot s6 hop
chat tir Ha tha 6 do thu hai tai Nghé An.

2. THUC NGHIEM
2.1. Miu thuc vat

Mau ré cu cua ciy Ha thi 6 d6 thu mua
tu nguén tréng duoc tai xa Muong Léng,
huyén Ky Son, tinh Nghé An, dugc giam
dinh tén khoa hoc tai Vién Duoc liéu,
Ha Noi.

2.2. Héa chat dung moi

Str dung dung méi methanol, chloroform,
ethyl acetat, butanol, hexan,
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dichlomethan (Trung quéc) dat tiéu chuan
phan tich.

2.3. Thiét bi

Sir dung ban mong trang san DC-
Alufolien 60 Fzs4 (Merck-btic); Bén tir
ngoai ding hoi iod; Chét hap thu silica
gel c6 c& hat 70-230 mesh va 230-400
mesh (Merck-Birc); Thiét bi NMR Bruker
500MHz va 125 MHz (Thuy S¥); Thiét bi
LC/MS Agilent 1260.

2.4. Chiét xuat va phan 1ap cac hep
chat

Mau khd (5,0 kg) tién hanh xay nho,
ngdm ¢ nhiét d6 phong trong methanol
trong thoi gian 4 ngay (15 lit x 3 lan).
Tién hanh cit quay chan khdng dudi ap
suat giam dé loai dung méi thu duogc
815,0 g cao tong. Phan bd cao tong
methanol thu dugc trong 3 lit nuéc. Tiép
tuc chiét phan doan lan luot véi 2 lit ethyl
acetat (chiét 4 lan) va 2 lit n-butanol
(chiét 4 lan) thu dwoc 475,0 g can chiét
ethyl acetat, 214,0 g cin chiét n-butanol
tuong trng va can nudc.

Cao ethyl acetat (475,0 g):

Tién hanh sic ky cot silica gel voi phan
can chiét ethyl acetat, rira giai bang hé
dung moi hexan:aceton (100:0, 25:1,
15:1, 10:1, 7:1, 5:1) va hé dung moi
chloroform:methanol (10:1, 6:1, 3:1, 2:1,
1:1) m&i hé dung 1 lit dung méi, thu lay
cac phan doan HTOE1- HTOESG.

- Phan doan HTOE1 (1,6g): Sic ky cot
silica gel, rira giai bang aceton:hexan
(1:15) phan lap duoc chat 1 (15,0 mg) va
hop chat 2 (123, 0 mg).

- Phan doan HTOE4 (1,4g): Sac ky cot
silica gel véi hé dung moi raa giai
hexan:aceton (9:1-2:1) thu dugc 4 phan
doan nho HTOE41-HTOE44. Sic ky cot
silica gel phan doan HTOE43 st dung hé
dung mdi aceton:hexan (1:4) phan lap
duoc 5,7 mg chat 3 va 8,0 mg hop chat 4.
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- Phan doan HTOES5 (1,8 g): Sac ky cot
silica gel v6i hé dung moi rua giai
chloroform:methanol (100:0, 50:1, 10:1,
2:1, 1:1), moi hé dung mdi 250 mL thu
dugc 2 phan doan nho HTO51-HTO52.
Phan doan HTO52 tiép tuc duoc phan bd
trén cot silica gel, dung moi ria giai
chloroform:methanol (30:1, 25:1) thu
dugc hop chat 5 (30,0 mg).

Cao butanol (214,0 g):

Sic ky cot silica gel bang hé dung moi
chloroform:methanol:nuéc ty 1€ 30:1:0,1-
1:1:0,1 thu dwoc cac phan doan HTOB1-
HTOB?7. Sic ky cot silicagel pha thudng
véi hé chloroform:methanol ty 1€ 15:1-
1:1, phan doan HTOB7 (35,2 g) duoc
tach thanh 5 phan doan nhé HTOB71-
HTOBT75. Tiép tuc voi sic ky cot silica
gel pha dao RP18 phan doan HTOB73
(225 g) hé¢ dung mobi rra giai
methanol:nuéc (4:6, 5:5, 6:4, 8:2) thu
dugc hop chat 6 (198,0 mg).

2.5. Hiing s6 vat ly va dir kign pho cia
cac hop chat phan lap dwoc

Adenosin (1): Bot khong mau, *H-NMR
(CDCl; & CD;0D, 500 MHz) (8 ppm):
3,77 (1H, dd, J = 12,4, 2,4 Hz, H-5'),
3,97 (1H, dd, J = 12,4, 2,4 Hz, H-5'b),
4,27 (1H, q, J = 2,4 Hz, H-4"), 4,35 (1H,
dd, J = 4,8, 2,4 Hz, H-3"), 4,79 (1H, dd, J
=72, 48 Hz, H-2), 5,86 (1H,d, J = 7,2
Hz, H-1"), 8,05 (1H, s, H-8), 8,23 (1H, s,
H-2); ®¥C-NMR (CDCl; & CDs0D, 125
MHz) (6 ppm): 156,2 (C-6), 152,5 (C-2),
148,6 (C-4), 141,0 (C-8), 120,6 (C-5),
91,3 (C-17), 87,6 (C-4%), 74,2 (C-2°), 71,9
(C-3%), 61,6 (C-5).

Polydatin (2): Tinh thé c6 hinh kim,
khoéng mau. *H-NMR (500MHz, CD;0D)
o (ppm): 7,37 (2H; d; J = 7,0 Hz; H-
2°,6); 7,03 (1H, d, J = 16,0 Hz, H-a);
6,87 (1H, d, J = 16,0 Hz, H-B); 6,81 (1H,
s, H-2); 6,77 (2H; d; J = 6,5 Hz; H-3",5");
6,64 (1H, s, H-6); 6,45 (1H, s, H-4); 4,91



(1H; d; J = 7,5 Hz; H-17); 3,49 (1H, m,
H-5"); 3,68 (1H, m, H-3"); 3,41 (1H, m,
H-27); 3,47 (1H, m, H-4"); 3,96 (1H, m,
H-6”); 3,74 (1H, m, H-6"); *C-NMR
(125MHz, CD30D) 6 (ppm): 160,4 (C-5);
159,6 (C-3); 158,4 (C-4’); 141,4 (C-1);
130,3 (C-a); 129,9 (C-B); 128,9 (C-27,6");
126,7 (C-1°); 116,5 (C-3°,5"); 108,4 (C-
2); 107,1 (C-4); 104,1 (C-6); 102,4 (C-
17); 78,2 (C-57); 78,1 (C-3"); 74,9 (C-2);
71,5 (C-47); 62,6 (C-67).

Syringin (3): Bot mau tring, ‘H-NMR
(500 MHz, CD30OD) &4 (ppm): 6,72 (2H,
s, H-3,5); 6,48 (1H, d, J = 16,0 Hz, C,-
H); 6,35 (1H, dt, J = 15,5; 5,0 Hz, Cy-H);
4,86 (1H, d, J = 7,5 Hz, C;~-H); 4,30 (2H,
dd, J =11,5; 5,5 Hz, Cs-H); 3,76 (6H, s,
2XCH30); 3,01-3,73 (6H, m,
C2°/3°/4°/5°/6°-H); *C-NMR (125 MHz,
CD30D) o¢ (ppm): 152,7 (C-2/6); 133,9
(C-1); 132,7 (C4); 130,2 (C-17); 128,5 (C-
2°); 104,5 (C;~); 102,6 (C-3/5); 77,2 (C-
3°%); 76,6 (C-5"); 74,2 (C-2""); 70,0 (C-
4); 61,5 (C-3°); 60,9 (C-6"); 56,4
(C2/6-OCHs).

Rutin (4): Bot mau vang nhat, *H-NMR
(500 MHz, DMSO-ds) 84 (ppm): 7,68
(1H; s; H-2); 6,89 (1H; d; J = 8,5 Hz; H-
5Y; 7,64 (1H; d; J = 8,5 Hz; H-6); 6,41
(1H; s; H-8); 6,22 (1H; s; H-6); 5,13 (1H,
d,J=7,5);4,54 (1H,d, J=1); 1,11 (d,
6,0). *C-NMR (125 MHz, DMSO-ds) 8¢
(ppm): 166,4 (C-7), 163,0 (C-5), 159,4
(C-9), 144,8 (C-3°), 149,8 (C-4) 123,2
(C-1°), 123,6 (C-6), 116,1 (C-5°), 117,7
(C-2°), 105,7 (C-10), 99,9 (C-6), 94,9 (C-
8), 158,5 (C-2), 135,6 (C-3), 179,4 (C-4),
102,4 (C-1"), 69,7 (C-5°""), 78,2 (C-3""),
68,6 (C-6"), 17,9 (C-6"").

Quercetin (5): Tinh thé hinh kim mau
vang, ‘H-NMR (DMSO-ds, 500 MHz) §
(ppm): 7,76(1H; s; H-2); 6,91 (1H; d; J =
8,5 Hz; H-5", 7,66 (1H; d; J = 8,0 Hz; H-
6’); 6,41 (1H; s; H-8); 6,21 (1H; s; H-6);
BC-NMR (DMSO-ds, 125 MHz) & (ppm):
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148,8 (C2); 129,6 (C3); 177,4 (C4); 162,5
(C5); 99,3 (C6); 165,6 (C7); 94,4 (C8);
158,3 (C9); 104,5 (C10); 124,2 (C1);
116,3 (C2); 137,2 (C3); 146,2 (C4):
116,3 (C5Y); 121,7 (C6").

2,3,5,4 -tetrahyd roxystilben;Z-O-ﬁ-D-
glucosid-(6): Bot mau tring nau, 'H-
NMR (500 MHz, CD;0D)

8 7,73 (1H, d; J=16,5 Hz, H-7), 7,46 (2H,
d, J = 8,6 Hz, H-2", 6°), 6,93 (1H, d, J =
16,5 Hz, H-8), 6,79 (2H, d, J = 8,6 Hz, H-
3°,5%), 6,65 (1H, d, J = 2,8 Hz, H-4), 6,29
(1H, d, J = 2,8 Hz, H-6), 4,69 (1H, d, J =
7,8 Hz, H-1”), 3,81 (2H, m, H-6""), 3,5
(1H, m, H-4>), 3,4 (1H, m, H-2""), 3.3
(1H, m, H-5""), 3,2 (2H, m, H-3"); C-
NMR (125 MHz, CD3s0D) & 158,1 (C-4°),
155,8 (C-5), 151,9 (C-3), 137,8 (C-2),
133,6 (C-1), 130,7 (C-1°), 130,0 (C-b),
129,1 (C-2°, 6°), 121,6 (C-a), 116,4 (C-3,
5%), 108,0 (C-4), 103,5 (C-1"), 102,7 (C-
6), 78,0 (C-5°"), 77,8 (C-3""), 75,4 (C-
2°%), 70,7 (C-4), 61,9 (C-6).

3. KET QUA VA THAO LUAN
Hop chét 1:

La bot khong mau cé ESI-MS m/z 268,24
[M+H]*. Phan tich *H-NMR cho thiy tin
hiéu cta phan ciu trac duong ribose tai
3,77 (1H, dd, J = 12,4, 2,4 Hz, H-5'a),
3,97 (1H, dd, J = 12,4, 2,4 Hz, H-5'D),
4,27 (1H, ddd, J = 2,4, 2,4, 2,4 Hz, H-4"),
4,35 (1H, dd, J = 4,8, 2,4 Hz, H-3'), 4,79
(1H, dd, J = 7,2, 4,8 Hz, H-2"), 5,86 (1H,
d, J = 7,2 Hz, H-1") va phan ciu trdc
adenine tai 8,05 (1H, s, H-8), 8,23 (1H, s,
H-2). Phé C-NMR va DEPT c6 céc tin
hiéu carbon caa gc dudng ribose tai 91,3
(C-1°), 87,6 (C-4), 71,9 (C-3), 61,6 (C-
5%), va tin hiéu carbon cua phan ciu tric
adenine tai 156,2 (C-6), 152,5 (C-2),
148,6 (C-4), 141,0 (C-8), 120,6 (C-5).
Phé HMBC cho thiay phan cau tric
adenine lién két voi phan géc duong
ribose (ribofuranose) theo lién két 5-N9-
glycosidic.



Tu dir lieu pho két luan chat 1 1a
Adenosin [5].

Hop chét 2:

Hop chét 2 cho thay tin hiéu dic trung
cta nhom g-D-glucopyranosyl véi d6 dich
chuyén héa hoc trong khoang & 3,0-5,0
ppm trong phé 'H-NMR va & 60-102
ppm trong phé *C-NMR. Ving trusng
thap ciia pho "H-NMR ciia hop chét 2 cho
thiy tin hiéu singlet cua hai aromatic
proton tai &4 6,64 ppm (1H, s, H-6); 6,81
ppm (1H, s, H-2). Phé “C-NMR ctia hgp
chat 2 cho thidy dic trung cua khung
carbon trans- resveratrol [6].

So sanh dix liéu phd vai tai liéu [7] c6 thé
xac dinh hop chit 2 la 3,4'-dihydroxy
stilbene-5-yl O-p-D-glucopyranoside
(Polydatin).

- Hop chét 3:

O dang tinh thé mau tring. Phé 'H-NMR
6 hai proton thom ¢ vi tri meta ¢ 6y 6,72
(2H, s, H-3,5) va hai nhdm methoxy tai oy
3,76 (6H, s, 2- va 6-OCHg); mét proton
anome & oy 4,91 (d, J = 7,5 Hz) du doan
c6 mot goc duong. Phd *C-NMR va phd
DEPT c6 tin hiéu cua 17 nguyén t
carbon (4 carbon bac bdén, 9 nhom
methine, 2 nhom methylene va 2 nhom
methoxy). Phan gdc glucose c6 tin hiéu 8¢
60,9 (C-6”) va 76,6 (C-5”), mot tin hiéu
carbon anome tai 6c 104,5 (C-17) clng
dugc ghi nhan. Tin hiéu tai éc 56,4 (C-2 /
6-OCH3) chi ra hai nguyén tir carbon cua
nhom metoxy. Proton anome cua don vi
duong tai oH 4,91 tuong quan voi C1 (d¢
133,9) ctua don vi phenylpropanoid trong
pho HMBC.

Tir dix liéu phd chat 3 1a Syringin [8].
Hop chat 4:

La bot mau vang nhat c6 ESI-MS m/z
609,1 [M-H']. Trén phé H-NMR xéac
dinh dugc 3 tin hiéu proton cua 1 vong
thom [d4 6,90 (1H, d, J=8,5 Hz, H-5");
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7,65 (1H, dd, J=2,0; 8,5 Hz, H-6"); &4
7,69 (1H, d, J=2,0 Hz, H-2")] cing véi 2
proton cua 1 vong thom bi thé 4 vi tri [5y
6,23 (1H, d, J = 2,0 Hz) va 546,42 (1H, d,
J=2,0 Hz)], tin hiéu ctaa nhom methyl
cling dugc xac dinh tai oy 1,14 (3H, d,
J=6,0 Hz). Trén phé 'H-NMR con xuét
hién tin hiéu cua 2 proton anome [64 5,13
(1H, d, J=7,5) va &4 4,54 (1H, d, J=1)]
cho thay hop chat chira 2 don vi duong.
Céc proton ctia goc dudng nam & vj tri 8y
tur 3-5 ppm.

Phé **C-NMR cho thdy hop chét 4 c6 27
carbon, ¢6 thé hop chit nay c6 1 khung
flavon (15 carbon) va 2 gbc duong (12
carbon). Phé *C-NMR ciing xuét hién tin
hiéu cua 1 carbon carbonyl tai d¢c 179,4
(C-4), 6 tin hiéu carbon bac bén mang
oxy [6¢c 135,6 (C-3); 163,0 (C-5); 166,0
(C-7); 159,3 (C-9); 145,9 (C-3°) va 149,8
(C-4")] va 2 tin hiéu carbon bac bdn khac
tai 8¢ 105,6 (C-10) va o¢ 123,1 (C-1").
Tin hiéu cia 5 nhom metin thom ciing thé
hién trén phd *C-NMR tai [5¢ 99,9 (C-6);
94,9 (C-8); 117,7 (C-27); 116,1 (C-5") va
123,6 (C-6")]. Phd **C-NMR xac nhan cac
tin hiéu cua 2 carbon amone &¢ 104,7 (C-
1) va 8¢ 102,4 (C-1""). Két qua ciing
cho thiy c6 8 nhém metin mang oxy cua
vung duong d¢ 69,7- 78,2 ppm cung véi 1
nhom metylen mang oxy tai 6¢c 68,6 (C-
6”) va 1 nhom metyl ¢ ¢ 17,9 (C-6").
Nhu vay chat 4 ¢6 2 don vi duong S
glucopyranoside va a-rhamnopyranoside.

Pho HSQC da c6 su twong tac giita CAC
proton tai 8 7,69 (d, 2,0 Hz, H-2") gin 8¢
117,7 (C-2’); &y 7,65 (dd, 2,0; 8,5 Hz, H-
6’) véi ¢ 123,6 (C-6") va 8y 6,90 (d, 8,5
Hz, H-5") voi 8¢ 116,1 (C-5""). Trén phd
HMBC ciling c¢6 su tuong tac cua cac
proton nay vai cac carbon lan can [H-2’
twong tac voi C-2 (8¢ 158,5); C-17 (8¢
123,1); C-3” (8¢ 145,9); C-4’ (3¢ 149,8),
H-5" tuong tac véi C-2 (6¢ 158,5); C-1’



(5c 123,1); C-3° (Sc 1459); C-4’ (5c
149,8)]. Piéu nay ciing ching minh ring
vi tri C-1° gan véi vj tri C-2 trén khung
flavon.

Phé HSQC xéc nhan tin hiéu 8y 6,23 (1H,
d, J = 2,0 Hz, H-6) gan véi vi tri (8¢ 99,9
(C-6) va & 6,42 (1H, d, J = 2,0 Hz, H-8)
gan voi 8¢ 94,9 (C-8). Phé HMBC ciing
¢l su twong tac gitta H-6 vai cac carbon
lan can C-5 (8¢ 163,0); C-7 (8¢ 166,0); C-
8 (8¢ 94,9); C-10 (¢ 105,6) va H-8 vai C-
7 (8¢ 166,0); C-6 (3¢ 100,0) cho phép ta
dur doan cau tric cia vong thom con lai.

Phé HSQC xac nhan su twong tac giira
cac proton ¢ vung tr 3-5 ppm vdéi cac
carbon metin ¢ vung 65-80 ppm la c4c tin
hiéu cua gbc duong. Piac biét, hai proton
anome caa hai goc duong, 845,13 (1H, d,
J = 75 Hz, H-1") gin véi C-1 (8¢
104,7) va 6y 4,54 (1H, d, J = 1 Hz, H-
1”°*) gan véi C-17"" (8¢ 102,4).

Trén phdé HMBC xéac nhan sy tuong tac
cua proton anome H-1" vai carbon C-3
(6c 135,6), sy twong tac gitta H-1""" Vi
cac carbon C-6>’ (8¢ 68,6); C-5""" (8¢
69,7); C-3’" (8¢ 72,3) khang dinh gbc
duong tha nhat gén tai vi tri C-3 va gbc
duong thir hai gan vai vi tri C-6".

Tir cac phan tich trén cho thdy 4 1a Rutin
[9, 10]

Hop chat 5:

La bot vang tuoi, ESI-MS ¢6 m/z 303,81
[M+H]" va tin hiéu m/z 300,9 [M-H]". Phé
BC-NMR két hgp phd DEPT c6 tin hiéu
cua 15 carbon dac trung cho khung flavon
(5 carbon metin va 10 carbon bac bén,
trong d6 c6 1 nhoém ceton tai d¢c 177,53).
Phé *H-NMR c6 tin hiéu cua 5 proton cua
ving thom, gém 3 proton cua vong thom
B [7,76 (1H, s, H-2"); 7,66 (2H, d, J = 8,0
Hz, H-6”)] va 2 proton cua vong thom A &
vi tri meta vgi nhau. Tuy nhién do céac
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tuong tac nay co hang s tuong tac nho
nén cac pic gan nhu chi xuat hién pic don.

Két qua phan tich dir lidu c6 thé thay chat
5 la Quercetin [11].

Hop chét 6:

O dang bot vo dinh hinh, mau tring-nau,
ESI-MS m/z 407,13 [M+H]*. Phé 'H-
NMR cho thdy céc tin hiéu proton dic
trung cua hé spin AA’BB’ tai oy 7,46
(2H, d, J = 9 Hz, H-2", 6”) va &y 6,79 (2H,
d, J = 9 Hz, H-3",5%), 2 tin hiéu proton
thom ghép vai nhau & vi tri meta lan luot
la 6y 6,64 (1H, d, J = 3 Hz, H-6) va oy
6,27 (1H, d, J = 3 Hz, H-4), bén canh d6
con c6 2 tin hiéu proton cua néi doi
>HC=CH< tai oy 7,73 (1H, d, J = 16 Hz,
H-7) va 84 6,95 (1H, d, J = 16 Hz, H-8)
d3 goi y hop chit 6 c6 khung trans-
stilben. Trén phd *H-NMR dich vé ving
truong manh hon xuét hién tin hiéu dic
trung cua 7 proton trén phan ti duong
trong khoang oy 4,85 — 3,29, trong do,
mot tin hiéu dac trung cuaa proton
anomeric tai o4 4,55 (1H, d, J = 8 Hz, H-
1), proton ndy c6 hang sé tuong tac kha
cao nén du doan phan tor duong nay co
c4u hinh dang S-Glucopyranosyl.

Thong qua twong tac 2 chiéu HMBC va
HSQC, cac tin hiéu proton cua goc duong
B-Glucopyranosyl cling dugc xac dinh.
Phé *C-NMR va phé DEPT chi ra su c6
mat cua 20 nguyén tir carbon bao gdom 14
carbon thudéc khung trans-stilbene va 6
carbon  thuoc  gbc  duong  p-
Glucopyranosyl. Phan tich phé hai chiéu
HMBC, HSQC da c6 su tuong tac gilia
H-1"" 8y 4,55) véi C-2 (8¢ 137,3), diéu
nady chang minh géc duong p-
Glucopyranosyl gdn vao khung trans-
stilbene & vi tri C-2.

So sanh véi tai lieu [12], chat 6 la
2,3,5,4’-tetrahydroxystilben-2-O-$-D-
glucosid.
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4. KET LUAN

Tur ré Ha tha 6 do thu hai tai Nghé An,
nghién ctru da phan lap va xéac dinh duoc
6 hop chat sach bang ky thuat sac ky 16p
mong, sic ky cot ket hop cac phuong
phap phd, bao gdébm rutin, adenosin,
quercetin, syringin, polydatin va 2,3,5,4’-
tetrahydroxystilben-2-O-4-D-glucosid.
Céc hop chat nay ciing da dugc cong bd
trude do.
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