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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.  

 

I - Më §ÇU 

C©y chã ®Î th©n xanh Phyllanthus amarus 
Schum. et Thonn. thuéc hä ThÇu dÇu 
(Euphorbiaceae) lµ c©y th¶o nhá ph©n bè réng 
r·i ë c¸c n−íc §«ng d−¬ng, Ên §é. Theo §«ng 
y, c©y chã ®Î th©n xanh cã vÞ h¬i ®¾ng, tÝnh m¸t 
cã t¸c dông tiªu ®éc, s¸t trïng, th«ng huyÕt, 
th−êng ®−îc sö dông lµm thuèc th«ng tiÓu, 
th«ng s÷a, ®iÒu kinh. Ngoµi ra cßn dïng ®Ó ch÷a 
môn nhät lë ngøa, r¾n rÕt c¾n [1]. Cho ®Õn nay 
®· cã nhiÒu nghiªn cøu vÒ thµnh phÇn hãa häc 
vµ ho¹t tÝnh sinh häc cña loµi nµy cho thÊy sù cã 
mÆt cña nhãm chÊt lignan vµ polyphenol cïng 
víi ho¹t tÝnh kh¸ng khuÈn, chèng viªm, øc chÕ 
sù s¶n sinh NO, cã t¸c dông b¶o vÖ gan [2 - 6]. 
Míi ®©y nhÊt Harikuma vµ céng sù ®· kh¼ng 
®Þnh dÞch chiÕt c©y chã ®Î th©n xanh cã t¸c 
dông diÖt tÕ bµo ung th− th«ng qua viÖc thóc 
®Èy qu¸ tr×nh chÕt cã ch−¬ng tr×nh [7]. Bµi b¸o 
nµy th«ng b¸o kÕt qu¶ ph©n lËp vµ x¸c ®Þnh cÊu 
tróc cña 4 hîp chÊt flavonoit vµ 3 hîp chÊt 
lignan tõ dÞch chiÕt methanol cña c©y chã ®Î 

th©n xanh. CÊu tróc hãa häc cña c¸c chÊt ph©n 
lËp ®−îc x¸c ®Þnh lµ quercetin (1), astragalin 
(2), quercitrin (3), isoquercitrin (4), pinoresinol 
(5), syringaresinol (6), vµ hydrophyllanthin (7) 
b»ng c¸c ph−¬ng ph¸p phæ kÕt hîp gåm phæ 
khèi ESI-MS, phæ céng h−ëng tõ nh©n 1D vµ 
2D-NMR. 

II - THùC NGHIÖM Vµ PH¦¥NG PH¸P 
NGHI£N CøU 

1. Ph−¬ng ph¸p t¸ch chiÕt 

- S¾c ký líp máng (TLC) ®−îc thùc hiÖn 
trªn b¶n máng tr¸ng s½n DC-Alufolien 60 F254 
vµ RP18 F254 (Merck-§øc). C¸c vÕt chÊt ®−îc 
ph¸t hiÖn b»ng ®Ìn tö ngo¹i ë hai b−íc sãng 254 
vµ 368 nm hoÆc dïng thuèc thö lµ dung dÞch 
H2SO4 10% phun ®Òu lªn b¶n máng råi sÊy ë 
nhiÖt ®é cao cho ®Õn khi hiÖn mµu. 

- S¾c ký cét (CC) ®−îc tiÕn hµnh víi chÊt 
hÊp phô pha th−êng (Silica gel 240-430 mesh, 
Merck) hoÆc pha ®¶o (ODS-60-14/63, Fujisilisa-



 217

NhËt B¶n). 

2. C¸c ph−¬ng ph¸p phæ 

- Phæ khèi l−îng phun mï ®iÖn tö (ESI-MS) 
®−îc ®o trªn m¸y AGILENT 1200 LC-MSD 
Trap cña ViÖn Hãa häc c¸c hîp chÊt thiªn nhiªn, 
ViÖn Khoa häc vµ C«ng nghÖ ViÖt Nam. 

- Phæ céng h−ëng tõ nh©n (NMR) ®−îc ®o 
trªn m¸y Bruker AM500 FT-NMR Spectrometer, 
ViÖn Hãa häc, ViÖn Khoa häc vµ C«ng nghÖ 
ViÖt Nam. 

3. MÉu thùc vËt 

MÉu c©y chã ®Î th©n xanh (phÇn trªn mÆt 
®Êt) ®−îc thu h¸i vµo th¸ng 8 n¨m 2008 t¹i Hµ 
Néi vµ ®−îc TS TrÇn Huy Th¸i, ViÖn Sinh th¸i 
vµ Tµi nguyªn sinh vËt gi¸m ®Þnh. MÉu tiªu b¶n 
®−îc l−u gi÷ t¹i ViÖn Sinh th¸i vµ Tµi nguyªn 
sinh vËt. 

4. Ph©n lËp c¸c chÊt 

MÉu chã ®Î th©n xanh ®· ph¬i kh«, xay nhá 
(1 kg) ®−îc ng©m chiÕt 3 lÇn víi metanol, gép 
dÞch chiÕt vµ cÊt lo¹i dung m«i d−íi ¸p suÊt 
gi¶m thu ®−îc 50 g cÆn chiÕt metanol. CÆn chiÕt 
nµy ®−îc ph©n bè l¹i trong n−íc råi chiÕt ph©n 
®o¹n lÇn l−ît b»ng n-hexan, clorofoc vµ etyl 
axetat. C¸c dÞch chiÕt ®−îc cÊt lo¹i dung m«i 
thu ®−îc c¸c cÆn chiÕt n-hexan (5,8 g), clorofoc 
(10,2 g) vµ etyl axetat (20 g). CÆn chiÕt etyl 
axetat ®−îc ph©n lËp trªn s¾c ký cét víi chÊt hÊp 
phô lµ silica gel vµ hÖ dung m«i röa gi¶i lµ 
CHCl3-MeOH-H2O (80:20:2, theo tØ lÖ vÒ thÓ 
tÝch) thu ®−îc 5 ph©n ®o¹n ký hiÖu lµ FE1-5. 
Ph©n ®o¹n FE2 ®−îc ph©n lËp b»ng s¾c ký cét 
pha ng−îc víi chÊt hÊp phô lµ YMC RP-18 vµ 
hÖ dung m«i röa gi¶i lµ MeOH-H2O (5:1, theo tØ 
lÖ vÒ thÓ tÝch), thu ®−îc chÊt 1 (75 mg). Ph©n 
®o¹n FE3 còng ®−îc ph©n lËp b»ng s¾c ký cét 
pha ng−îc víi chÊt hÊp phô lµ YMC RP-18 vµ 
hÖ dung m«i röa gi¶i lµ MeOH-H2O (3:1, theo tØ 
lÖ vÒ thÓ tÝch), thu ®−îc chÊt 2 (21 mg). TiÕn 
hµnh s¾c ký cét silica gel víi dÞch chiÕt clorofoc, 
hÖ dung m«i n-hexan-axeton 5:1 thu ®−îc 5 
ph©n ®o¹n FC1-5. Ph©n ®o¹n FC2 tinh chÕ b»ng 
cét pha ®¶o YMC  RP-18 CC dung m«i 
MeOH:H2O 7:1 thu ®−îc chÊt 3 (14 mg) vµ 6 
(10 mg). B»ng ph−¬ng ph¸p t−¬ng tù ¸p dông 
cho ph©n ®o¹n FC5 thu ®−îc chÊt 5 (6,5 mg). Tõ 

ph©n ®o¹n FC4 thu ®−îc 4 (17 mg) vµ tõ FC5 
thu ®−îc 7 (24 mg). 

Quercetin (1): C15H10O7. ChÊt r¾n mµu vµng, 
nhiÖt ®é nãng ch¶y 313 - 314oC; ESI-MS m/z: 
303,1 [M+H]+, 325,0 [M+Na]+, 300,9 [M-H]-.  

1H-NMR (500 MHz, Acetone-d6) δ (ppm): 
6,26 (d, J = 2,0 Hz, H-6), 6,52 (d, J = 2,0 Hz, 
H-8), 7,83 (d, J = 2,0 Hz, H-2’), 6,99 (d, J = 8,5 
Hz, H-5’) vµ 7,70 (dd, J = 2,0, 8,5 Hz, H-6’). 
13C-NMR (125 MHz, DMSO-d6) δ (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’), 145,0 
(C-3’), 147,6 (C-4’), 115,5 (C-5’) vµ 119,9 (C-
6’). 

Astragalin (2): C21H20O11. ChÊt r¾n mµu 
vµng, nhiÖt ®é nãng ch¶y 178-179oC; ESI-MS 
m/z: 449,2 [M+H]+, 471 [M+Na]+, 447 [M-H]-.  

1H-NMR (500 MHz, DMSO-d6) δ (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”), 3,21 (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, Ha-
6”) vµ 3,33 (dd, J = 11,5, 5,5 Hz, Hb-6”). 

 13C-NMR (125 MHz, DMSO-d6) δ (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’), 
161,21 (C-4’), 100,91 (C-1”), 74,22 (C-2”), 
77,47 (C-3”), 69,90 (C-4”), 76,43 (C-5”) vµ 
60,85 (C-6”). 

Quercitrin (3): C21H20O11. ChÊt bét v« ®Þnh 
h×nh mµu vµng, nhiÖt ®é nãng ch¶y 182 - 185oC; 
ESI m/z: 471,1 [M+Na]+, 447,1 [M-H]-. 

1H-NMR (500 MHz, CD3OD) δ (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-5’), 7,32 (dd, J = 8,5, 2,0 Hz, H-6’), 5,37 (d, 
J = 1,5 Hz, 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”) vµ 0,96 (d, J = 6,5 
Hz, H-6”). 
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13C-NMR (125 MHz, CD3OD) δ (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-1”), 
71,90 (C-2”), 72,15 (C-3”), 73,28 (C-4”), 72,02 
(C-5”) vµ 17,64 (C-6”). 

Isoquercitrin (4): C21H20O12. ChÊt r¾n mµu 
vµng, nhiÖt ®é nãng ch¶y 238 - 242oC; ESI-MS 
m/z: 462,9 [M-H]-, (M = 464). 

1H-NMR (500 MHz, CD3OD) δ (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 = 7,5 Hz, H-1”), 3,47 (dd, J = 9,0, 7,5 Hz, H-
2”), 3,43 (t, J = 9,0 Hz, H-3”), 3,35 (t, J = 9,0 
Hz, H-4”), 3,22 (m, H-5”), 3,71 (dd, J = 12,0, 
2,5 Hz, Ha-6”) vµ 3,57 (dd, J = 12,0, 5,5 Hz, Hb-
6”); 13C-NMR (125 MHz, CD3OD) δ (ppm):  
158,45 (C-2), 135,66 (C-3), 179,49 (C-4), 

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-
1’), 116,01 (C-2’), 149,84 (C-3’), 145,88 (C-4’), 
117,61 (C-5’), 123,20 (C-6’), 104,42 (C-1”), 
75,73 (C-2”), 78,12 (C-3”), 71,24 (C-4”), 78,35 
(C-5”) vµ 62,58 (C-6”). 

Pinoresinol (5): C20H22O6. ChÊt dÇu kh«ng mµu. 
ESI-MS m/z: 341 [M-H2O+H]

+. 
1H-NMR (500 MHz, CDCl3) δ (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”) vµ 3,90 (6H, s, OMe). 

13C-NMR (125 MHz, CDCl3) δ (ppm): 54,2 
(C-1, C-5), 85,9 (C-2, C-6), 71,7 (C-4, C-8), 
132,9 (C-1’, C-1”), 108,7 (C-2’, C-6'), 146,7 (C-
3’, C-3”), 145,2 (C-4’, C-4”), 114,3 (C-5’, C-5”), 
119,0 (C-6’, C-6”) vµ 56,0 (OMe). 
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Syringaresinol (6): C22H26O8. ChÊt dÇu kh«ng 
mµu. ESI-MS m/z 419 [M+H]+.   

1H-NMR (500 MHz, CDCl3) δ (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).  

13C-NMR (125 MHz, CDCl3) δ (ppm): 54,4 
(C-1, C-5), 86,1 (C-2, C-6), 71,8 (C-4, C-8), 
132,2 (C-1’, C-1”), 102,9 (C-2’, C-2”, C-6’, C-
6”), 147,2 (C-3’, C-3”, C-5’, C-5”), 134,1 (C-4’, 
C-4”) vµ 56,0 (OMe). 

Hydrophyllanthin (7): C24H30O7. ChÊt r¾n 
mµu tr¾ng, nhiÖt ®é nãng ch¶y 128 - 129oC; 
ESI-MS m/z: 453,4 [M+Na]+.  

1H-NMR (500 MHz, CDCl3) δ (ppm):  4,09 
(d, J = 7,5 Hz, H-1), 1,90  (m, H-2), 3,24  (dd, J 
= 9,5; 3,5 Hz, Ha-2a), 3,35  (dd, J = 9,5; 4,5 Hz, 
Hb-2a), 1,98  (m, H-3), 3,37  (dd, J = 9,5; 6,5 
Hz, Ha-3a), 3,42  (dd, J = 9,5; 4,0 Hz, Hb-3a), 
2,73  (dd, J = 15,5; 11,0 Hz, Ha-4), 2,80  (dd, J 
= 15,5; 4,5 Hz, Hb-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-CH2-O) vµ 5,73  (d, J = 1,5 Hz, O-
CH2-O).  

13C-NMR (125 MHz, CDCl3) δ (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-2’), 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) vµ 101,06 (O-CH2-O). 

III - KÕT QU¶ Vµ TH¶O LUËN 

ChÊt 1 thu ®−îc d−íi d¹ng tinh thÓ mµu 
vµng. Trªn phæ 1H-NMR xuÊt hiÖn hai tÝn hiÖu 
doublet ®Æc tr−ng cho hai proton cña vßng A t¹i 
δ 6,26 (d, J = 2,0 Hz, H-6) vµ 6,52 (d, J = 2,0 
Hz, H-8), ba tÝn hiÖu ®iÓn h×nh cho vßng B thÕ 

1,3,4 víi t−¬ng t¸c spin hÖ ABX t¹i δ 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’). Nh÷ng d÷ kiÖn trªn 
cho thÊy ®©y lµ quercetin víi c«ng thøc ph©n tö 
lµ C15H10O7. KÕt qu¶ phæ khèi l−îng ESI-MS 
còng xuÊt hiÖn c¸c pic ion t¹i m/z 303,1 [M+H]+, 
325,0 [M+Na]+ vµ 300,9 [M-H]- hoµn toµn phï 
hîp víi c«ng thøc ph©n tö C15H10O7. KÕt qu¶ so 
s¸nh c¸c d÷ kiÖn phæ cña 1 víi quercetin trong 
tµi liÖu [8] cho thÊy sù phï hîp hoµn toµn. 

ChÊt 2 thu ®−îc d−íi d¹ng chÊt r¾n mµu 
vµng. ë phæ khèi l−îng ESI-MS xuÊt hiÖn c¸c 
pic ion t¹i m/z: 449,2 [M+H]+, 471 [M+Na]+, 
447 [M-H]- t−¬ng øng víi c«ng thøc ph©n tö 
C21H20O11. Trªn phæ 

1H-NMR xuÊt hiÖn c¸c tÝn 
hiÖu rÊt ®Æc tr−ng cho mét chÊt cã khung 
kaempferol glycosit t¹i δ 6,20 (d, J = 2,0 Hz, H-
6), 6,43 (d, J = 2,0 Hz, H-8), hai cÆp tÝn hiÖu 
cña vßng B ®èi xøng t¹i δ 8,03 (d, J = 8,5 Hz, 
H-2’, H-6’) vµ 6,88 (d, J = 8,5 Hz, H-3’, H-5’), 
c¸c tÝn hiÖu cña mét ph©n tö ®−êng β-D-glucose 
t¹i δ  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-5”),  3,44 
(dd, J = 11,5, 2,5 Hz, Ha-6”) vµ 3,33 (dd, J = 
11,5, 5,5 Hz, Hb-6”). Phæ 13C NMR vµ DEPT 
kh¼ng ®Þnh sù cã mÆt cña 21 cacbon gåm 15 tÝn 
hiÖu cña aglycon vµ 6 tÝn hiÖu cña ®−êng gluco. 
So s¸nh c¸c d÷ kiÖn nµy víi tµi liÖu tham kh¶o 
[9] cho phÐp x¸c ®Þnh 2 lµ astragalin. 

ChÊt 3 thu ®−îc d−íi d¹ng chÊt bét v« ®Þnh 
h×nh mµu vµng, ®iÓm ch¶y 182 - 185oC. ë phæ 
khèi l−îng ESI-MS xuÊt hiÖn c¸c pic ion t¹i m/z 
471,1 [M+Na]+, 447,1 [M-H]- t−¬ng øng víi 
c«ng thøc ph©n tö C21H20O11. Phæ 

1H vµ 13C 
NMR cho thÊy 3 cã khung flavon glicosit. C¸c 
tÝn hiÖu cña gèc ®−êng víi proton anome t¹i δ 
5,37 (d, J = 1,5 Hz), mét tÝn hiÖu doublet cña 
nhãm metyl t¹i δ 0,96 (3H, d, J = 6,5) rÊt ®Æc 
tr−ng cña ®−êng β-L-rhamnose. Sè liÖu phæ cña 
phÇn aglycon hoµn toµn trïng khíp víi 
quercetin (1) [9] chøng tá 2 chÝnh lµ quercitrin. 

ChÊt 4 thu ®−îc d−íi d¹ng chÊt r¾n mµu vµng, 
nhiÖt ®é nãng ch¶y 238 - 242oC. Trªn phæ khèi 
l−îng ESI-MS xuÊt hiÖn pic ion m/z 462,9 [M-H]-, 
t−¬ng øng víi c«ng thøc ph©n tö C21H20O12. Phæ 
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1H vµ 13C NMR cña 4 rÊt gièng víi 3 ngo¹i trõ 
c¸c tÝn hiÖu cña ®−êng α-L-rhamnose ®−îc thay 
thÕ b»ng ®−êng β-D-glucose [δH 5,23 (d, J = 7,5 
Hz, H-1”), δC 104,42 (C-1”), 75,73 (C-2”), 78,12 
(C-3”), 71,24 (C-4”), 78,35 (C-5”) vµ 62,58 (C-
6”)]. Nh− vËy, chÊt 4 ®−îc x¸c ®Þnh lµ 
isoquercitrin [9]. 

ChÊt 5 t¸ch ®−îc d−íi d¹ng chÊt dÇu kh«ng 
mµu. Phæ 1H-NMR cña 5  xuÊt hiÖn côm tÝn 
hiÖu cña vßng th¬m bÞ thÕ ba vÞ trÝ víi hÖ t−¬ng 
t¸c ABX δ 6,82 (dd, J = 8,0, 1,5 Hz), 6,88 (d, J 
= 8,0 Hz), 6,89 (d, J = 1,5 Hz). Ngoµi ra cßn cã 
nhãm oximetin δ 4,73 (d, J = 5,0 Hz), 
oximetilen δ 4,24 (dd, J = 9,5, 7,0 Hz), 3,88 (dd, 
9,5, 4,0 Hz), nhãm methylen n»m ë vïng tr−êng 
cao δ 3,09 vµ nhãm methoxy t¹i δ 3,90 (s). Trªn 
phæ 13C-NMR xuÊt hiÖn 10 v¹ch cacbon, trong 
®ã cã 6 tÝn hiÖu δ 108,63 (CH), 114,29 (CH), 
118,99 (CH), 132,97 (C), 145,27 (C), 146,72 (C) 
lµ thuéc vµo mét vßng th¬m. Bèn tÝn hiÖu cßn 
l¹i gåm cã δ 55,99 (metoxy), 54,20 (CH), 85,90 
(CH-O), 71,7 (CH-O). Phæ khèi l−îng ESI cña 
chÊt nµy l¹i xuÊt hiÖn pic ion m/z 341 [M+H-
H2O]

+ t−¬ng øng víi c«ng thøc ph©n tö C20H22O6. 
§iÒu nµy chøng tá cÊu tróc cña 5 cã sù ®èi xøng 
trôc vµ c¸c pic trªn phæ NMR lµ c¸c pic chËp 
®«i. So s¸nh víi tµi liÖu tham kh¶o [10], sè liÖu 
phæ cña 5 hoµn toµn trïng khíp víi pinoresinol, 
mét lignan cã nhiÒu trong thiªn nhiªn. 

ChÊt 6 còng cã tÝnh chÊt vËt lý vµ d÷ kiÖn 
phæ rÊt gièng víi 5. Tuy nhiªn, trªn phæ 1H 
NMR cña 6 chØ xuÊt hiÖn mét tÝn hiÖu singlet 
thay v× tÝn hiÖu cña hÖ ABX nh− cña chÊt 5. Phæ 
ESI-MS cho thÊy pic m/z 419 [M+H]+ t−¬ng øng 
víi c«ng thøc ph©n tö C22H26O8 chøng tá trong 
cÊu tróc cña 6 cã thªm 2 nhãm metoxi. Nh− vËy, 
chÊt 6 ®−îc x¸c ®Þnh lµ syringaresinol [11]. 

ChÊt 7 thu ®−îc d−íi d¹ng chÊt r¾n mµu 
tr¾ng, nhiÖt ®é nãng ch¶y 128 - 129oC. Trªn phæ 
1H-NMR xuÊt hiÖn c¸c tÝn hiÖu cña 3 proton 
metin t¹i δ  4,09 (d, J = 7,5 Hz, H-1), 1,90  (m, 
H-2) vµ 1,98  (m, H-3); 4 proton cña hai nhãm 
oximetylen t¹i δ 3,24  (dd, J = 9,5; 3,5 Hz, Ha-
2a), 3,35  (dd, J = 9,5; 4,5 Hz, Hb-2a), 3,37 (dd, 
J = 9,5; 6,5 Hz, Ha-3a), 3,42 (dd, J = 9,5; 4,0 

Hz, Hb-3a); mét nhãm metylen ®−îc x¸c ®Þnh 
t¹i δ 2,73 (dd, J = 15,5; 11,0 Hz, Ha-4), 2,80  
(dd, J = 15,5; 4,5 Hz, Hb-4); vµ 4 proton olefin 
t¹i δ 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’). Trong ®ã 3 proton cã t−¬ng t¸c 
hÖ ABX thuéc vÒ mét vßng th¬m thÕ 1,3,4 vµ 
mét vßng th¬m ®· bÞ thÕ 5 vÞ trÝ. Ngoµi ra trªn 
phæ nµy cßn xuÊt hiÖn tÝn hiÖu cña 5 nhãm 
metoxi vµ mét nhãm dioximetylen. Trªn phæ 
13C-NMR vµ DEPT chøng tá sù cã mÆt cña 24 
nguyªn tö cacbon trong cÊu tróc cña 7. KÕt hîp 
víi sè liÖu phæ khèi l−îng ESI-MS víi sù cã mÆt 
cña pÝc ion m/z 453,4 [M+Na]+ cho phÐp x¸c 
®Þnh c«ng thøc ph©n tö cña 7 lµ C24H30O7. C¸c 
d÷ kiÖn nµy cho thÊy 7 chÝnh lµ hypophyllanthin, 
mét chÊt ®· ®−îc biÕt ®Õn tõ mét sè loµi 
Phyllanthus [12]. 
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