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ABSTRACT

The plant Phyllanthus amarus has been used for a long time in Vietnamese traditional
medicine as diuretic, antiseptic agent and for treatment of pimple and snack bite. In our
continuing study on the chemical constituent and biological activity of medicinal plants, a
phytochemical investigation of the methanol extract of Phyllanthus amarus led to the isolation of
seven known compounds as quercetin (1), astragalin (2), quercitrin (3), isoquercitrin (4),
pinoresinol (5), syringaresinol (6), and hydrophyllanthin (7). Their structures were identified by
spectroscopic methods including ESI-MS, 1D- and 2D-NMR in comparison with the literature.

- MO PAU

Cay ché dé than xanh Phyllanthus amarus
Schum. et Thonn. thudoc ho Thau dau
(Euphorbiaceae) 1a cay thao nho phan bo rong
rdi & cdc nuéc Pong duong, An Do. Theo Pong
y, cay ché dé than xanh c6 vi hoi déng, tinh mat
c6 tic dung tiéu doc, sat trung, thong huyét,
thudong dugc st dung lam thudc thong tiéu,
thong sita, diéu kinh. Ngoai ra con dung dé chita
mun nhot 16 ngita, ran rét cin [1]. Cho dén nay
da ¢6 nhiéu nghién citu vé thanh phan héa hoc
va hoat tinh sinh hoc cua loai nay cho thay su ¢6
mat clia nhém chét lignan va polyphenol ciing
v6i hoat tinh khang khuan, chong viém, tc ché
su san sinh NO, c6 tdc dung bao vé gan [2 - 6].
Méi day nhat Harikuma va cong su da khing
dinh dich chiét cay ché dé than xanh c6 tac
dung diét t&€ bao ung thu thong qua viéc thic
ddy qud trinh chét c6 chuong trinh [7]. Bai bdo
nay thong bao két qua phan 1ap va xac dinh céu
tric cta 4 hgp chat flavonoit va 3 hop chat
lignan tir dich chiét methanol cta cay ch6 dé
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than xanh. Céu tric héa hoc clia cdc chat phan
lap duoc xac dinh la quercetin (1), astragalin
(2), quercitrin (3), isoquercitrin (4), pinoresinol
(§), syringaresinol (6), va hydrophyllanthin (7)
bang cic phuong phap phé két hop gém phd
khoi ESI-MS, phé cong hudng tir nhan 1D va
2D-NMR.

I - THUC NGHIEM VA PHUONG PHAP
NGHIEN CUOU

1. Phuong phap tach chiét

- Sic ky 16p mong (TLC) duge thuc hién
trén ban mong trang san DC-Alufolien 60 F,s,
va RP;3 F,5, (Merck-Diic). Cac vét chat duge
phat hién bing deén tlr ngoai & hai buéc séng 254
va 368 nm hoic dung thuéc thir 1a dung dich
H,SO, 10% phun déu lén ban mong roéi sdy &
nhiét do cao cho dén khi hién mau.

- Sic ky cot (CC) dugc tién hanh véi chat
hép phu pha thuong (Silica gel 240-430 mesh,
Merck) hoac pha ddo (ODS-60-14/63, Fujisilisa-



Nhat Bén).
2. Cac phuong phap phé

- Phé khéi luong phun mu dién tir (ESI-MS)
dugc do trén may AGILENT 1200 LC-MSD
Trap cta Vién H6a hoc cac hgp chat thién nhién,
Vién Khoa hoc va Cong nghé Viét Nam.

- Phé cong hudng tir nhan (NMR) duoc do
trén may Bruker AM500 FT-NMR Spectrometer,
Vién Héa hoc, Vién Khoa hoc va Cong nghé
Viét Nam.

3. Mau thuc vat

M4Au cay ché dé than xanh (phan trén mat
dat) duoc thu hai vao thang 8 nam 2008 tai Ha
Noi va duge TS Tran Huy Théi, Vién Sinh théi
va Tai nguyén sinh vat gidam dinh. Mau tiéu ban
dugc luu giit tai Vién Sinh thai va Tai nguyén
sinh vat.

4. Phan lap cac chat

M4u ch6 dé than xanh da phoi kho, xay nhd
(1 kg) dugc ngam chiét 3 1an v6i metanol, gop
dich chiét va cat loai dung moi dudi dp suét
giam thu duogc 50 g can chiét metanol. Can chiét
nay duoc phan bd lai trong nudc r6i chiét phan
doan lan lugt bang n-hexan, clorofoc va etyl
axetat. Cac dich chiét dugc cét loai dung moi
thu dugc cac can chiét n-hexan (5,8 g), clorofoc
(10,2 g) va etyl axetat (20 g). Can chiét etyl
axetat duoc phan lap trén sic ky cot véi chat hap
phu 1a silica gel va hé dung moi rira giai la
CHCI;-MeOH-H,0 (80:20:2, theo ti 1&¢ vé thé
tich) thu dugc 5 phan doan ky hiéu 1a FE1-5.
Phan doan FE2 dugc phan 1ap bang sic ky cot
pha ngugc v6i chat hdp phu la YMC RP-18 va
hé dung moi rira giai 1a MeOH-H,O (5:1, theo ti
1é vé thé tich), thu dugc chat 1 (75 mg). Phan
doan FE3 ciing duoc phan lap bing sic ky cot
pha ngugc v6i chat hap phu 1la YMC RP-18 va
hé dung moi rira giai 1a MeOH-H,O (3:1, theo ti
lé vé thé tich), thu dugc chat 2 (21 mg). Tién
hanh séc ky cot silica gel v6i dich chiét clorofoc,
hé¢ dung moi n-hexan-axeton 5:1 thu dugc 5
phan doan FC1-5. Phan doan FC2 tinh ché bing
cot pha ddo YMC RP-18 CC dung moi
MeOH:H,O 7:1 thu dugc chat 3 (14 mg) va 6
(10 mg). Bing phuong phdp tuong tu dp dung
cho phan doan FCS5 thu duoc chat 5 (6,5 mg). Tu

phan doan FC4 thu dugc 4 (17 mg) va tr FC5
thu dugc 7 (24 mg).

Quercetin (1): C;sH,,0,. Chit rin mau vang,
nhiét do néng chay 313 - 314°C; ESI-MS m/z:
303,1 [M+H]", 325,0 [M+Na]*, 300,9 [M-H]".

'H-NMR (500 MHz, Acetone-d,;) & (ppm):
6,26 (d, J = 2,0 Hz, H-6), 6,52 (d, J = 2,0 Hz,
H-8),7,83 (d,J =2,0Hz, H-2"), 6,99 (d,J = 8,5
Hz, H-5’) va 7,70 (dd, J = 2,0, 8,5 Hz, H-6’).
BC-NMR (125 MHz, DMSO-d,) & (ppm): 146,8
(C-2), 135,6 (C-3), 175,7 (C-4), 160,6 (C-5),
98,1 (C-6), 163,8 (C-7), 93,3 (C-8), 156,1 (C-9),
103,0 (C-10), 121,9 (C-1), 115,1 (C-2°), 1450
(C-3), 147,6 (C-4’), 115,5 (C-5’) va 119,9 (C-
6).

Astragalin (2): C,H,,0,,. Chit rin mau
vang, nhiét do néng chay 178-179°C; ESI-MS
miz: 4492 [M+H]*, 471 [M+Na]*, 447 [M-H]J.

'H-NMR (500 MHz, DMSO-d,) & (ppm)
6,20 (d, J = 2,0 Hz, H-6), 6,43 (d, J = 2,0 Hz,
H-8), 8,03 (d, J = 9,0 Hz, H-2", H-6"), 6,88 (d, J
= 8,5 Hz, H-3’, H-5"), 5,45 (d, J = 7,5 Hz, H-
1), 3,19 (dd, J = 7.5; 8,5 Hz, H-2”), 321 (t, J
= 8,5 Hz, H-3"), 3,33 (d, J = 8,5 Hz, H-4"),
3,09 (m, H-5”), 3,44 (dd, J = 11,5, 2,5 Hz, H,-
6”) va 3,33 (dd, J = 11,5, 5,5 Hz, H,-6").

BC-NMR (125 MHz, DMSO-d,) & (ppm):
159,95 (C-2), 133,20 (C-3), 177,42 (C-4),
156,23 (C-5), 98,74 (C-6), 164,33 (C-7), 93,67
(C-8), 159,95 (C-9), 103,94 (C-10), 120,91 (C-
1%, 130,87 (C-2°, C-6’), 115,10 (C-3’, C-5°),
16121 (C-4"), 10091 (C-17), 7422 (C-2"),
77,47 (C-3”), 69,90 (C-4”), 76,43 (C-5") va
60,85 (C-6”).

Quercitrin (3): C,;H,,0,,. Chit bot vo dinh
hinh mau vang, nhiét do néng chay 182 - 185°C;
ESI m/z: 471,1 [M+Na]*, 447,1 [M-H]J".

'H-NMR (500 MHz, CD,0D) § (ppm): 6,22
(d, J = 2,0 Hz, H-6), 6,39 (d, J = 2,0 Hz, H-8),
7,36 (d, J = 2,0 Hz, H-2’), 6,93 (d, J = 8,5 Hz,
H-57%), 7,32 (dd, J = 8,5, 2,0 Hz, H-6"), 5,37 (d,
J=15Hz H-1”),4,24 (dd, J = 3,0, 1,5 Hz, H-
2”), 3,77 (dd, J = 9,0, 3,0 Hz, H-3”), 3,37 t (9,0
Hz, H-4”), 3,44 (m, H-5”) va 0,96 (d, J = 6,5
Hz, H-6”).
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1:R'=OH,R*=H
2R'=H,R*= B-D-glucopyranoside
3:R'=0OH,R’= a-L-rhamnopyranoside
4:R'=0H,R*= B-D-glucopyranoside
HyCO.

BC-NMR (125 MHz, CD,0D) § (ppm):
158,53 (C-2), 136,24 (C-3), 179,65 (C-4),
163,20 (C-5), 99,84 (C-6), 165,89 (C-7), 94,74
(C-8), 159,31 (C-9), 105,91 (C-10), 123,00 (C-
1°), 116,97 (C-2’), 149,79 (C-3’), 146,41 (C-4’),
116,39 (C-5%), 122,87 (C-6’), 103,55 (C-17),
71,90 (C-2"), 72,15 (C-3”), 73,28 (C-47), 72,02
(C-5")va 17,64 (C-67).

Isoquercitrin (4): C,H,,0,,. Chit rin mau
vang, nhiét do néng chay 238 - 242°C; ESI-MS
miz: 462,9 [M-HJ', (M = 464).

'H-NMR (500 MHz, CD;0D) & (ppm): 6,19
(d,J = 1,5 Hz, H-6), 6,38 (d, J = 1,5 Hz, H-8),
7,71 (d, J = 1,5 Hz, H-2"), 6,86 (d, J = 8,5 Hz,
H-5%), 7,57 (dd, J = 8,5, 1,5 Hz, H-6"), 5,23 (d,
J =175 Hz, H-1"), 3,47 (dd, J = 9,0, 7,5 Hz, H-
27), 3,43 (t, J = 9,0 Hz, H-3”), 3,35 (t, / = 9,0
Hz, H-4”), 3,22 (m, H-57), 3,71 (dd, J = 12,0,
2,5 Hz, H,-6”) va 3,57 (dd, J = 12,0, 5,5 Hz, H-
6”); "C-NMR (125 MHz, CD,0OD) & (ppm):
158,45 (C-2), 135,66 (C-3), 179,49 (C-4),
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OCHj

Hinh I: Cau tric hod hoc cua 1-7

163,01 (C-5), 99,91 (C-6), 165,99 (C-7), 94,74
(C-8), 159,06 (C-9), 105,70 (C-10), 123,09 (C-
17), 116,01 (C-2"), 149,84 (C-3"), 145,88 (C-4"),
117,61 (C-5%), 123,20 (C-6°), 104,42 (C-17),
75,73 (C-27), 78,12 (C-3”), 71,24 (C-4”), 78,35
(C-5”) va 62,58 (C-6").

Pinoresinol (5): C,oH,,0,. Chat dau khong mau.
ESI-MS m/z: 341 [M-H,O+H]".

'H-NMR (500 MHz, CDCl;) 8 (ppm): 3,10
(2H, m, H-1, H-5), 4,73 (2H, d, J = 5,0 Hz, H-2,
H-6), 4.24 (2H, dd, J = 7,0, 9,5 Hz; H-4a, H-8a),
3,88 (2H, dd, J = 4,0; 9,5 Hz; H-4b, H-8b), 6,89
(2H, d, J = 1,5 Hz; H-2’, H-2”), 6,88 (2H, d, J
= 8,0 Hz; H-5’, H-5”), 6,82 (2H, J = dd, 1,5;
8,0 Hz H-6", H-6") va 3,90 (6H, s, OMe).

BC-NMR (125 MHz, CDCL,) & (ppm): 54,2
(C-1, C-5), 85,9 (C-2, C-6), 71,7 (C-4, C-8),
132,9 (C-1°, C-17), 108,7 (C-2’, C-6"), 146,7 (C-
3’, C-37), 145,2 (C-4°, C-4”), 114,3 (C-5°, C-5"),
119,0 (C-6°, C-6”) va 56,0 (OMe).



Syringaresinol (6): C,,H,;O;. Chat dau khong
mau. ESI-MS m/z 419 [M+H]".

'H-NMR (500 MHz, CDCl;) & (ppm): 3,09
(2H, m, H-1, 5), 4,73 (2H, d, J = 4,0 Hz; H-2,
H-6), 4,28 (2H, dd, J = 7,0; 9,5 Hz; H-4a, H-8a),
3,90 (2H, dd, J = 4,0; 9,5 Hz; H-4b, H-8b), 6,58
(4H, br s, H-2’, H-2”, H-6’, H-6"), 3,88 (12H, s,
OMe).

BC-NMR (125 MHz, CDCl,) 8 (ppm): 54,4
(C-1, C-5), 86,1 (C-2, C-6), 71,8 (C-4, C-8),
132,2 (C-1°, C-17), 102,9 (C-2°, C-2”, C-6’, C-
67), 147,2 (C-3°, C-3”, C-5’, C-57), 134,1 (C-4°,
C-4) va 56,0 (OMe).

Hydrophyllanthin (7): C,;H;,0,. Chét rin
mau tring, nhiét do néng chay 128 - 129°C;
ESI-MS m/z: 453,4 [M+Na]".

'H-NMR (500 MHz, CDCl;) 8 (ppm): 4,09
(d,J =17,5Hz, H-1), 1,90 (m, H-2), 3,24 (dd,J
=9,5; 3,5 Hz, H,-2a), 3,35 (dd,J =9,5; 4,5 Hz,
H,-2a), 1,98 (m, H-3), 3,37 (dd, J = 9,5; 6,5
Hz, H,-3a), 3,42 (dd, J = 9,5; 4,0 Hz, H,-3a),
2,73 (dd, J = 15,5; 11,0 Hz, H,-4), 2,80 (dd, J
= 15,5, 4,5 Hz, H-4), 6,33 (s, H-5), 6,67 (d,J
= 2,0 Hz, H-2"), 6,74 (d, J = 8,0 Hz, H-5),
6,64 (dd, J = 8,0; 2,0 Hz, H-6"), 3,31 (s, 2a-
OMe), 3,33 (s, 3a-OMe), 3,88 (s, 6-OMe),
3,81 (s, 3’-OMe), 3,84 (s, 4’-OMe), 5,65 (d,J
= 1,5 Hz, O-CH,-O) va 5,73 (d,J = 1,5 Hz, O-
CH,-0).

BC.NMR (125 MHz, CDCl)) & (ppm):
41,84 (C-1), 45,36 (C-2), 71,85 (C-2a), 36,68
(C-3), 75,46 (C-3a), 33,28 (C-4), 131,81 (C-4a),
106,56 (C-5), 142,08 (C-6), 133,30 (C-7),
147,03 (C-8), 115,08 (C-8a), 138,06 (C-1°),
111,88 (C-27), 148,58 (C-3°), 147,16 (C-4"),
110,74 (C-5"), 120,42 (C-6"), 58,88 (2a-OMe),
58,88 (3a-OMe), 56,40 (6-OMe), 55,78 (3’-
OMe), 55,86 (4’-OMe) va 101,06 (O-CH,-O).

11 - KET QUA VA THAO LUAN

Chat 1 thu dugc dudi dang tinh thé mau
vang. Trén phé '"H-NMR xuat hién hai tin hiéu
doublet dac trung cho hai proton ctia vong A tai
8 6,26 (d, J = 2,0 Hz, H-6) va 6,52 (d, J = 2,0
Hz, H-8), ba tin hiéu dién hinh cho vong B thé

1,3,4 vdéi tuong téc spin hé ABX tai & 7,83 (d, J
= 2,0 Hz, H-2’), 6,99 (d, J = 8,5 Hz, H-5"), 7,70
(dd, J = 2,0, 8,5 Hz, H-6"). Nhiing dit kién trén
cho thdy day la quercetin v6i cong thdc phan ti
la C;sH,,0,. Két qua phd khoi lugng ESI-MS
cling xudt hién cac pic ion tai m/z 303,1 [M+H]",
325,0 [M+Na]* va 300,9 [M-H] hoan toan phu
hop véi cong thic phan ta C,sH,,0,. Két qua so
sdnh c4c dit kién phé cta 1 vé6i quercetin trong
tai liéu [8] cho thdy su phit hop hoan toan.

Chat 2 thu dugc dudi dang chat rdn mau
vang. & phd khéi luong ESI-MS xuét hién céc
pic ion tai m/z: 4492 [M+H]*, 471 [M+Na]",
447 [M-H] tuong tGng véi cong thic phan tu
C,;H,,0,,. Trén phé 'H-NMR xuét hién cic tin
hiéu rat dac trung cho mot chit cé khung
kaempferol glycosit tai 8 6,20 (d, J = 2,0 Hz, H-
6), 6,43 (d, J = 2,0 Hz, H-8), hai cap tin hiéu
clia vong B d6i xdng tai & 8,03 (d, J = 8,5 Hz,
H-2’, H-6") va 6,88 (d, J = 8,5 Hz, H-3’, H-5"),
céc tin hiéu cia mot phan tir dudng B-D-glucose
tai & 5,45 (d,J = 7,5 Hz, H-1”), 3,19 (dd, J =
7,5; 8,5 Hz, H-2), 3,21 (t, J = 8,5 Hz, H-3"),
3,33 (d,J = 8,5 Hz, H-4”), 3,09 (m, H-57), 3,44
(dd, J = 11,5, 2,5 Hz, Ha-6”) va 3,33 (dd, J =
11,5, 5,5 Hz, Hb-6"). Phé “C NMR va DEPT
khéng dinh su c6 mat clia 21 cacbon gom 15 tin
hiéu cta aglycon va 6 tin hiéu cta duong gluco.
So sdnh céac dit kién nay vdi tai liéu tham khao
[9] cho phép xdc dinh 2 la astragalin.

Chét 3 thu dugc dudi dang chat bot vo dinh
hinh mau vang, diém chay 182 - 185°C. & phé
khéi lugng ESI-MS xuat hién céc pic ion tai m/z
471,1 [M+Na]", 447,1 [M-H] tuong tUng véi
cong thic phan tit C,H,O,,. Phé 'H va "*C
NMR cho thdy 3 c6 khung flavon glicosit. Cac
tin hiéu cua goc dudng véi proton anome tai &
5,37 (d, J = 1,5 Hz), mét tin hiéu doublet cua
nhém metyl tai & 0,96 (3H, d, J = 6,5) rét dac
trung ctia dudng B-L-rhamnose. S6 liéu phé cla
phan aglycon hoan toan tring Kkhdép véi
quercetin (1) [9] ching td 2 chinh la quercitrin.

Chat 4 thu duoc dudi dang chat rén mau vang,
nhiét do néng chay 238 - 242°C. Trén phd khoi
lugng ESI-MS xuét hién pic ion m/z 462,9 [M-HJ,
tuong tng véi cong thitc phan tir C, H,,0,,. Phé
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'H va “C NMR clia 4 rit giong v6i 3 ngoai trir
cdc tin hiéu cta duong a-L-rhamnose duoc thay
th€ bing dudng B-D-glucose [8, 5,23 (d,J = 7,5
Hz, H-17), 8. 104,42 (C-17), 75,73 (C-27), 78,12
(C-37), 71,24 (C-47), 78,35 (C-57) va 62,58 (C-
6”)]. Nhu vay, chiat 4 dugc xdc dinh la
isoquercitrin [9].

Chat 5 tach dugc dudi dang chat dau khong
mau. Phd 'H-NMR ctia 5 xuit hién cum tin
hiéu ctia vong thom bi th& ba vi tri vGi hé tuong
tdic ABX 9 6,82 (dd, J = 8,0, 1,5 Hz), 6,88 (d, J
= 8,0 Hz), 6,89 (d, J = 1,5 Hz). Ngoai ra con cé
nhém oximetin & 4,73 (d, J = 5,0 Hz),
oximetilen 6 4,24 (dd, J = 9,5, 7,0 Hz), 3,88 (dd,
9,5, 4,0 Hz), nhém methylen nim & ving trudng
cao 6 3,09 va nhém methoxy tai & 3,90 (s). Trén
phé C-NMR xuat hién 10 vach cacbon, trong
d6 ¢6 6 tin hiéu & 108,63 (CH), 114,29 (CH),
118,99 (CH), 132,97 (C), 145,27 (C), 146,72 (C)
la thudc vao mot vong thom. Bon tin hiéu con
lai gom c6 8 55,99 (metoxy), 54,20 (CH), 85,90
(CH-0), 71,7 (CH-O). Ph6 khéi lugng ESI cua
chat nay lai xuat hién pic ion m/z 341 [M+H-
H,O]" tuong tng véi cong thitc phan tir C,,H,,0s.
Diéu nay ching to cdu tric cta 5 ¢6 su d6i xdng
truc va cdc pic trén phé NMR la cdc pic chap
doi. So sdnh véi tai liéu tham khao [10], s6 liéu
phé ctia 5§ hoan toan tring khép véi pinoresinol,
mot lignan ¢6 nhiéu trong thién nhién.

Chit 6 ciling c6 tinh chat vat 1y va dir kién
phé rit giong véi 5. Tuy nhién, trén phé 'H
NMR ctia 6 chi xuédt hién mot tin hiéu singlet
thay vi tin hiéu ctia hé ABX nhu cta chat 5. Phé
ESI-MS cho thay pic m/z 419 [M+H]" tuong tng
vGi cong thiic phan tir C,,H,,Og chiing to trong
céu tric cua 6 c6 thém 2 nhém metoxi. Nhu vay,
chét 6 dugc xac dinh la syringaresinol [11].

Chat 7 thu dugc dudi dang chat ran mau
trang, nhiét do néng chay 128 - 129°C. Trén phé
'H-NMR xuat hién cdc tin hiéu ctia 3 proton
metin tai & 4,09 (d, J = 7,5 Hz, H-1), 1,90 (m,
H-2) va 1,98 (m, H-3); 4 proton cuia hai nhém
oximetylen tai & 3,24 (dd, J = 9,5; 3,5 Hz, H,-
2a), 3,35 (dd,J =9.5; 4,5 Hz, H,-2a), 3,37 (dd,
J =9.,5; 6,5 Hz, H,-3a), 3,42 (dd, J = 9,5; 4,0
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Hz, H;-3a); mot nhém metylen dugc xac dinh
tai 8 2,73 (dd, J = 15,5; 11,0 Hz, Ha-4), 2,30
(dd, J = 15,5; 4,5 Hz, Hb-4); va 4 proton olefin
tai 8 6,33 (s, H-3), 6,67 (d, J = 2,0 Hz, H-2"),
6,74 (d,J = 8,0 Hz, H-5’), 6,64 (dd, J = 8,0;
2,0 Hz, H-6’). Trong d6 3 proton c6 tuong tic
hé ABX thuoc vé mot vong thom thé 1,3,4 va
mot vong thom da bi thé 5 vi tri. Ngoai ra trén
phd nay con xudt hién tin hiéu ctia 5 nhém
metoxi va mot nhém dioximetylen. Trén phd
BC-NMR va DEPT chiing to su c6 mat clia 24
nguyén tu cacbon trong cau tric cua 7. Két hop
v6i s6 lieu phd khoi luong ESI-MS véi su ¢6 mat
cta pic ion m/z 4534 [M+Na]" cho phép xéac
dinh cong thdc phan tr cta 7 1a C,,H;,0,. Cic
dit kién nay cho thdy 7 chinh 1a hypophyllanthin,
mot chat da dugc biét dén tir mot s6 loai
Phyllanthus [12].
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