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GOP PHAN NGHIEN CLfU THANH PHAN HOA HOC COA CAY C6 MUC 
(ECLIPTA PROSTRATA L., ASTERACEAE) CCiA VIET NAM 

Phan Minh Giang*, Nguyen Thi Thoi, Nguyen Van Tai, Phan Tong Son 

Khoa Hda hgc. Trudng Dgi hgc Khoa hgc Tir nhiin, Dgi hgc Qudc gia Hd Ngi 

Din Tda soan 15-10-2014; Chip nhgn dang 13-2-2015 

From the aerial parts of Eclipta prostrata L. (Asteraceae) p-sitosterol, methyl gallate, eclalbasaponin I, 
eclalbasaponin II, norwedelolacton, and hesperidin were isolated Their structures were determined by using MS and 
NMR techniques. 
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1. MO DAU 

Ciy Cd myc (cac ten khac la Cd nho ndi, Nhg 
ndi, Hgn Hen thao) cd ten khoa hgc la Eclipta 
prostrata L. (syn. Eclipta alba Hassk.), hg Cue -
Asteraceae [1]. Cd muc thude loai ciy thin thao mgc 
bd hoac cd khi gin thing diing cd thi cao tdi 80 cm. 
Trong nhan dan sii dyng phan tren mat dit cua cay 
niy (dugc ggi la Mac hgn lien) de cim mau. Loai 
cay Hen nhl?t ddi nay cd viing phan bd tren thi gidl 
kha rgng va do dd dugc nghien ciiu nhieu vl hda hgc. 
E. prostrata cung cap cac Idp chat polythienyl va 
polyacetylen [2, 3], wedelolacton vi 
norwedelolacton [4], cic friterpenoid glycosid day 
taraxastan [5] va oleanan [6], va cac Isoflavonold [7]. 
Cac alcaloid khung steroid cd boat tinh lam hu hai 
ADN dugc phan lap tir la cay E alba ciia Suriname 
[8] li cac phat hien ly thii trong ca hg thuc vat 
Asteraceae. Mdt sd cac hgp chit triterpenoid va 
coumestan cua E. prostrata da dugc phan lip lai 
trong mgt sd nghien ciiu ve ciy Cd muc cua Viet 
Nam [9]. Do tac dung chong tang sinh ding chii y 
ciia cac triterpenoid saponin tii phin dogn «-BuOH 
Clia E. prostrata ddi vdi t l bao HSC mdi dugc phat 
hien gin day [10] nghien ciiu ciia chiing tdi xiy 
dyng qui trinh phan lip cac chit cd frong cac phin 
chllt phin cue ciia cay Cd muc frdng d miln Bic 
Viet Nam. 

2. THI/C NGHIEM 

2.L Phugng phap va Thiet hi 

Phd ESI-MS dugc do tren thiet bj Agilent 6310 

Ion Trap LC/MS System. Phd cgng hudng tir heit 
nhin proton ( ' H - N M R , 500 MHz) va cacbon 13 
('^C-NMR, 125 MHz) dugc ghi tren thiit bj Bruker 
Avance 500 vdi tetrametylsilan (TMS) la chit chuan 
ndi zero {d = 0). Tinh bgi ciia cac tin hl?u cacbon 13 
dugc xac djnh bing cac ky thuat phd DEPT. Sic ky 
lop mdng (TLC) dugc thuc hien tren bin mdng trang 
sin DC-AIufolien 60 F254 (Merck, CHLB Dire). Phat 
hien vet chit bing cac thude thir vanilin/H2S04 dgc 
1 %, FeCls 5 % va den tir ngoai d budc sdng X 254 
nm. sic ky cdt thudng (CC), sic ky cgt nhanh (FC) 
va sic ky cgt tinh chi (Mini-C) dugc thuc hi?n tren 
chit hip phy silica gel (Merck, CHLB Dire) vdi cac 
cd hat 63-200, 63-100 va 40-63 îm. 

2.2. Nguyen lieu thuc vat 

Nguyen lieu thuc vat la phin tren mat dit cua 
ciy Cd muc (£•. prostrata L., Asteraceae) lam thulc 
dugc thu hai tgi Ha Ndi vao hai thdi dilm thing 4 
nam 2009 (lin 1: 0,6 kg than cay khd) va thing 6 
nam 2010 (lin 2: 3,4 kg phin tren mat dit khd). Mau 
thuc vat dugc luu tieu ban tgi Phdng thi nghi?m Hoa 
hgp chit thien nhien, Khoa Hda hgc, Trudng Dal 
hgc Khoa hgc Tu nhien, Dgi hgc Qudc gia Ha Ngi. 

2.3. Chiet va phan lap cac hgp chat 

Nguyen lieu thuc vit dugc phoi khd, siy d nhl̂ t 
do 40-50 °C. Mau khd dugc xay thanh bgt min sau 
do dugc ngam chllt vdi MeOH d nhl?t dg phdng (4 
Iin X 3 ngay). Cac djch Igc MeOH dugc ggp lgi va 
cit logi dung mdi dudi ap suit giam cho phin chiet 
MeOH. Phin chilt MeOH nay dugc chiet lin luot 
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vcri n-hexan, CHiCb va EtOAc. Cac phan chiet nhan 
dugc sau khi cat lo^i dung moi dual ap suat giam a 
nhiet do 50 "C la w-hexan tir than (2,76 g, hieu suat 
chiet 0,46 % so voi lirgng nguyen lieu kho) va tir 
phin tten mjt dat (107,2 g, 3,15 %), CHiCh tir than 
(1,34 g, 0,22 %) va tvr phjn tren mat dit (4,9 g, 
0,14 %), va EtOAc tCr than (3,42 g, 6,57 %) va tit 
phan tren m?it dSt (4,9 g, 0,14 %), Cac dich nuoc con 
lai dugc co kiet cho cac phan chiet nuac. 

Phdn lach cdc phdn chiet lie thdn cdy: Phan chiet 
n-hexan (2,7 g) dugc phan tach bang CC tren sihca 
gel (gradient n-hexan-axeton 19:1, 9:1, 6:1 va 3:1) 
cho 9 nhom phan doan. Cac nhom phan doan 2 (0,9 
g), 4 (0,12 g) va 5 (33 mg) dugc rira bang n-hexan 
cho ^-sitosterol (1) (cac khdi lugng tuong umg la 10 
mg, 0,11 g va 30 mg). Phin chiet CH2CI2 (1,3 g) 
dugc phan tach bang CC tren silica gel (gradient n-
hexan-axeton 6:1, 3:1, 2:1 va 1:1) cho 9 nhom phan 
doan. Cac nhom phan doan I (0,1 g) va 2 (0,18 g) 
dugc rira bang n-hexan cho 1 (0,27 g). Phan chiet 
EtOAc (3,4 g) dugc phan tach bang CC tren silica 
gel (gradient H-hexan-EtOAc-HCOOH 20:19:1 va 
10:19:1) cho 10 nhom phan doan. Nhom phan doan 
3 dugc tinh che bang CC tren Sephadex LH-20 
(MeOH) cho metyl gallat (2) (0,13 g). Phin chiSt 
nuac dugc phan tach bang CC tren Diaion HP-20 
(gradient H2O, MeOH-H20 20 %, MeOH 40 %, 
MeOH 60 % va MeOH). Phan dojn 60 % MeOH-
HjO dugc phan tach CC tren Sephadex LH-20 
(MeOH), ndi tiep bing CC tren silica gel (gradient 
CH2Cl2-MeOH 9:1, 7:1, 4:1 va 2:1) cho 
eclalbasaponin I (3) (10 mg). 

Phdn tdch cac phdn chiet tic phdn tren mat ddt: 
Phin chia CH2CI2 (4,9 g) dugc phan tach bing CC 
tren sihca gel (gradient n-hexan-axeton 19:1, 9:1, 
6:1, 3:1 va 1:1) cho 12 nhom phan doan. Nhom phan 
do^n 2 (0,45 g) cho 1 (0,39 g). Cac nhom phan doan 
11-12 (0,5 g) dugc phan tach bing cgt SPE RP-18 
voi MeOH cho eclalbasaponin II (4) (40 mg). Phan 
chia EtOAc (4,9 g) dugc phan tach bing CC tren 
silica gel (gradient n-hexan-EtOAc-HCOOH 20:19:1 
va 10:20:1) cho 10 nhom phan doan. Cac nhom phan 
do^n 7-9 (0,96 g) dugc ggp l?i va tinh ch6 bing CC 
tren Sephadex LH-20 (MeOH) sau do dugc rtra bing 
h$ dung moi n-hexan-axeton 1:1 cho 4 (0,5 g). 
Nhom phan doan 10 dugc rira bing MeOH cho 
hesperidin (6) (28 mg). Phin chiet nu6c dugc phan 
tach bing CC tren Diaion HP-2a (gradient HjO, 
MeOH-HzO 20 %, 40 % va 60 % va MeOH). Phan 
dojn 40 % MeOH-H20 dugc phan tach 2 lin bSng 
CC tren silica gel voi gradient CH2Cl2-MeOH 15:1, 
9:1, 6:1 va 3:1 va gradient CH2Cl2-MeOH-H20 
8:2:0,2 va 7:3:0,5 cho norwedelolacton (5) (10 mg). 
Phan doan 60% MeOH-HiO dugc phan tach CC tren 

Phan Minh Giang vd CQng sy 

silica gel (gradient CHiCb-MeOH 15:1, 9:1, 6:1 va 
3:1) cho hesperidin (6) (26 mg). 

2.4. Hang so vat ly va dir kien pho ciia cac hop 
chat dugc phan lap 

/^-Sitosterol (1): Tinh the hinh kim mau trang, 
d.n.c. 141-142 °C. Rf 0,38 (TLC, silica gel, n-hexan-
axeton 6:1, v:v), vet chat hien mau hong vcri thuoc 
thu vanillin/HiSOi dac I %. 

Metyl gallat (2): Tinh the hinh kim mau trang, 
d.n.c. 201-203 °C. Rf 0,27 (TLC, silica gel, n-hexan-
EtOAc-HCOOH 20:19:1, v:v:v), vet chit hien man 
vang voi thuoc thir vanillin/H2S04 dac I %, hien 
mau xanh tham vai thuoc thijr VeCh 5 %. ' H - N M R 
(CD3OD, ppm): S 3,83 (3H, s, -OCH3), 7,06 (2H, s, 
H-2, H-6). "C-NMR/DEPT (CD3OD, ppm): d 169,1 
(s, C-7), 146,5 (s, C-4), 139,8 (s, C-3, C-5) 121,5 (s, 
C-I), 110,1 (d, C-2, C-6), 52,3 (q, -OCH3). 

Eclalbasaponin I (3): Bgt vo djnh hinh man 
tring, R, 0,66 (TLC, silica gel, CH2Cl2-MeOH 2:1, 
v/v), vet chat hien mau den vgi thuoc thu 
vanillin/HiSO, dac 1 %. ESI-MS: mk 819,2 [M + 
Na]* (C42H6!Oi4Na). ' H - N M R (CD3OD, ppm): <5 0,8 
(3H, s), 0,86 (3H, s), 0,89 (3H, s), 0,97 (3H, s), 0,98 
(3H, s), 1,07 (3H, s), 1,38 (3H, s) (23-CH3, 24-CH3, 
25-CH3, 26-CH3, 27-CH3, 29-CH3, 3O-CH3), 3,0 (IH, 
dd,J= 14,5 Hz, 4,0 Hz, H-3), 3,17-3,43 (8H, m, H-2', 
H-3', H-4', H-5', H-2", H-3", H-4", H-S"), 3,68 (2H, 
dd,J= 12,0 Hz, 5,5 Hz, H-6'a, H-6"a), 3,83 (IH, t, J 
= 12,0 Hz, H-6'b), 3,84 (IH, t, J= 12,0 Hz, H-6"b), 
4,34 (IH, d, J = 7,5 Hz, H-I"), 4,5 (IH, s br, H-16), 
5,33 (IH, t, y = 3,0 Hz, H-12), 5,36 (IH, d, J = 8,0 Hz, 
H-O. " C - N M R / D E P T (CD3OD, ppm): S 16,1 (q, C-

25), 17,0 (q, C-24), 17,8 (q, C-26), 19,3 (t, C-6), 24,5 
(t, C-I 1), 25,1 (q, C-30), 27,1 (t, C-2), 27,3 (q, C-27), 
28,6 (q, C-23), 31,3 (s, C-20), 31,6 (t, C-22), 33,3 (q, 
C-29), 34,2 (t, C-7), 36,3 (t, C-21), 36,4 (t, C-15), 
37,9 (s, C-IO), 39,9 (s, C-8), 40,2 (t, C-I), 40,9 (s, C-
4), 42,2 (d, C-18), 42,7 (s, C-14), 47,8 (t, C-19), 48,2 
(d, C-9), 50,1 (s, C-17), 57,2 (d, C-5), 62,5 (t, C-6"), 
62,8 (t, 0-60, 71,2 (d, C-4'0, 71,7 (d, 0-4"), 74,0 (d, 
C-16), 74,9 (d, C-2"), 75,7 (d, C-2'), 77,7 (d, C-5"), 
78,2 (d, C-5'), 78,3 (d, C-3"), 78,7 (d, C-3'), 90,9 (d, 
C-3), 95,8 (d, C-I"), 106,7 (d, C-l'), 123,7 (d, C-12), 
144,6 (s,C-13), 177,3 (s,C-28). 

Eclalbasaponin II (4): Bgt vo dinh hinh man 
tring. R/0,65 (TLC, silica gel, EtOAc-HzO-HCOOH 
85:15:10, v:v:v), vet chat hien mau tim vai thude thu 
vanillin/H2S04 dac 1 %. ESI-MS: miz 635,3 
([M+H]*) (C36Hj,0,), 657,0 ([M+Na]5 
(CjsHi.OsNa). 'H-NMR (CD3OD, ppm): d 0,8 (3H, s, 
26-CH3), 0,87 (3H, s, 24-CH3), 0,9 (3H, s, 25-CH3), 
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0,98 (3H, s, 29-CH3), 0,99 (3H, s, 3O-CH3), 1,08 (3H, 
s, 24-CH3), 1,39 (3H, s, 27-CH3), 3,03 (IH, d, J = 
14,5 Hz, 4,0 Hz, H-3), 3,19-3,38 (4H, H-2', H-3', H-
4', H-5'), 3,68 (IH, dd, J = 12,0 Hz, 5,0Hz, H-6'a), 
3,86 (IH, dd, J= 12,0 Hz, 2,0 Hz, H-6'b), 4,34 (IH, 
d,J= 7,5 Hz, H-I'), 4,56 (IH, s br, H-16), 5,32 (IH, 
t, J = 3,5 Hz, H-12). "C-NMR/DEPT (CD3OD, 
ppm): S 16,1 (q, C-25), 17,0 (q, C-24), 17,8 (q, C-
26), 19,3 (t, C-6), 24,5 (t, C-I 1), 24,9 (q, C-30), 27,1 
(t, C-2), 27,3 (q, C-27), 28,6 (q, C-23), 31,4 (s, C-
20), 32,6 (t, C-22), 33,4 (q, C-29), 34,3 (t, C-7), 36,3 
(t, C-15), 36,6 (t, C-21), 37,9 (s, C-10), 39,9 (t, C-I), 
40,2 (s, C-4), 40,7 (s, C-8), 42,1 (d, C-18), 42,7 (s, 
C-14), 47,7 (t, C-19), 48,2 (d, C-9), 49,8 (s, C-17), 
57,2 (d, C-5), 62,9 (t, C-6'). 71,7 (d, C-4'), 75,3 (d, 
C-16), 75,7 (d, C-2'), 77,7 (d, C-5'), 78,3 (d, C-3'), 
90,8 (d, C-3), 106,7 (d, C-I'), 123,5 (d, C-12), 145,1 
(s,C-13), 181,5 (s,C-28). 

Norwedelolacton (5): Bgt vo dinh hinh mau 
tring. R/0,21 (TLC, silica gel, EtOAc-HiO-HCOOH 
85:15:10, v:v:v), vet chit hi?n miiu vang vai thuoc 
thu vanilin/H2S04 dac I %. 'H-NMR (CD3OD, 
ppm): d 6,88 (IH, d, 7 = 2,0 Hz, H-2), 6,97 (IH, d, 7 
= 2,0 Hz, H-4), 7,18 (IH, s, H-10), 7,36 (IH, s, H-7). 
"C-NMR (CD3OD, ppm): ,5 99,6 (d, C-10), 100,9 (s, 
C-6a), 101,8 (d, C-7), 104,6 (s, C-l lb), 105,2 (d, C-
2), 106,1 (d, C-4), 115,6 (s, C-6b), 145,5 (s, C-8), 
147,0 (s, C-lOa), 151,4 (s, C-9), 155,8 (s, C-lla), 
155,9 (s, C-4a), 156,9 (s, C-3), 160,6 (s, C-l), 160,7 
(s, C-6). 

Hesperidin (6): BOt vo djnh hinh mau tring. R/ 
0,33 (TLC, silica gel, he dung moi EtOAc-HjO-
HCOOH 85:15:10, v:v:v), v?t chit hi?n mau den vol 
thuoc thii vanilin/H2S04 dac 1 %. 'H-NMR (DMSO-
dt, ppm): <5 1,09 (3H, d, J = 6,0 Hz, 6"'-CH3), 2,78 
(IH, dd,J= 17,0 Hz, 3,0 Hz, H-3a), 3,12-3,83 (I IH, 
m, H-3b, H-2", H-3", H-4", H-5", 2H-6", H-2'", H-
3'", H-4'", H-5'"), 3,78 (3H, s, 4'-OCH3), 4,53 (IH, s, 
H-1"'), 4,97 (IH, d,J= 7,5 Hz, H-I"), 5,5 (IH, d, J 
= 12,0 Hz, 3,0 Hz, H-2), 6,13 (IH, d, J = 2,0 Hz, H-
6), 6,14 (IH, d, J = 2,0 Hz, H-8), 6,9-6,96 (3H, m, 
H-2', H-5', H-6'). ''C-NMR/DEPT (DMSO-*, Ppm) 
(25): (5 17,8 (q, C-6'"), 42,06 (t, C-3), 55,8 (q, 4'-

COjCHj 

Gdp phdn nghien ctiu thdnh phdn hoa hoc. 

OCH3), 66,1 (t, C-6"), 68,3 (d, C-5"'), 70,3 (d, C-
2'"), 70,7 (d, C-3'"), 70,8 (d, C-4"), 72,1 (d, C-4"'), 
73,0 (d, C-2"), 75,6 (d, C-3"), 76,3 (d, C-5"), 78,4 (d, 
C-2), 95,6 (d, C-8), 96,5 (d, C-6), 99,6 (d, C-l"), 
100,6 (d, C-l'"), 103,4 (d, C-10), 112,2 (d, C-5'), 
114,2 (d, C-2'), 117,9 (d, C-6'), 131,0 (s, C-l'), 
146,5 (s, C-3'), 148,0 (s, C-4'), 162,6 (s, C-9), 163,1 
(s, C-5), 165,2 (s, C-7), 196,9 (s, C-4). "C-
NMR/DEPT (DMS0^6, Ppm) (2.R): d 17,8 (q, C-
6'"), 42,1 (t, C-3), 55,8 (q, 4'-OCHj), 66,07 (t, C-6"), 
69,7 (d, C-5'"), 70,3 (d, C-2'"), 70,7 (d, C-3'"), 70,8 
(d, C-4"), 72,1 (d, C-4'"), 73,0 (d, C-2"), 75,6 (d, C-
3"), 76,3 (d, C-5"), 78,38 (d, C-2), 95,6 (d, C-8), 
96,5 (d, C-6), 99,5 (d, C-l"), 100,6 (d, C-l"'), 103,4 
(d, C-10), 112,1 (d, C-5'), 114,1 (d, C-2'), 117,8 (d, 
C-6'), 130,96 (s, C-l'), 146,48 (C-3'), 147,98 (s, C-
4'), 162,5 (s, C-9), 163,0 (s, C-5), 165,1 (s, C-7), 
196,9 (s, C-4). 

3. KET QUA VA T H A O LUAN 

Qua cac nghien ciiru phan l^p cac phSn chiet it 
phan cue n-hexan va diclorometan tir than cay C6 
m r̂c chia chii y8u /^-sitosterol (1). Phan tach phan 
chiet etyt axetat tren silica gel vai he ba dung moi 
n-hexan-EtOAc-HCOOH cho mgt lugng Ign methyl 
gallat (2). Mgt qui trinh phan tach cac hgp chat phSn 
cue sir dung kSt hgp Diaion HP-20 va silica gel da 
dugc ap dung cho phan chiet nuac de phan lap 
eclalbasaponin I (3). Cac phan tich TLC cho thay sir 
tucrng doi giong nhau ve thanh phan ciia cac phin 
chiet than va la cay Co muc cua mau lan 1. Do do, 
dk CO the nghien ciiru he thdng hon cac hgp chat 
phan cue tir cay Co muc, mgt lugng Ign phan tren 
mat dat cira cay Co mgc (mau lan 2) da dugc phan 
tach theo cac qui trinh tucmg tu ciia mau lan 1. Ket 
qua la ngoai chat 1 cung dugc phat hien chu yeu 
trong cac phan chiet n-hexan va diclorometan, 
eclalbasaponin II (4) va norwedelolacton (5) da dugc 
phan l|p tir phin chiSt etyl axetat va hesperidin (6) 
tir phan chiet nude. 
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Chit 1 dugc nhgn dang la ^-sitosterol qua phin 
tich TLC vi co-TLC vdi chit chuin. Chat 2 cd cac 
dvt kien phd NMR phu hgp vdi ciia metyl gallat. 
Norwedelolacton (5) da dugc nhin dgng tir viec so 
sanh cic dQ kien phd NMR vdi cua tai li?u tham 
khio [11]. 

Cac chit 3 va 4 dugc phan lap dudi dang bdt vd 
dinh hinh mau tring. Phd ESI-MS (+) cua 3 cho pic 
gia ion phin tir d mlz 819,2 ([M + Na]*) cho gia thiet 
ve mgt cdng thuc phin tu C42H6gOi4. Phd ESI-MS 
(+) Clia 4 cho cac pic gia ion phin td d m/z 635,3 
([M + H]*) vi 657,0 ([M+Na]*) cho gia thiit vl mdt 
cdng thuc phin tu CseHjgOg. 

Phd ' H - N M R cua 3 cho thiy cd 7 nhdm metyl 
bgc ba dudi dang singlet (7s) d Su 0,8, 0,86, 0,89, 
0,97, 0,98, 1,07 vi 1,38; hai nhdm oxymethin d ^H 
3,0 (IH, dd, J= 14,5 Hz, 4,0 Hz) vi 4,5 (IH, s br), 
mgt proton olefinic cua mgt ndi ddi the ba lan d 5^ 
5,33 (IH, t, J= 3,0 Hz) va 2 proton anomeric ciia 2 
nhdm glucopyranosyl d ^H 4,34 (IH, d,J~ 7,5 Hz) 
va 5,36 (IH, d,J= 8,0 Hz). Phd '^C-NMR va DEPT 
ciJa 3 bao gdm 42 cacbon trong sd dd cd 30 cacbon 
cua mgt khung triterpenoid va' 12 carbon ciia 2 nhdm 
glucopyranosyl. Triterpenoid sapogenin chiia 7 
nhdm metyl (7q) d dc 33,3, 28,6, 27,3, 25,1, 17,8, 
17,0 va 16,1; 9 nhdm metylen (9t) d ^c 47,8, 40,2, 
36,4, 36,3, 34,2, 31,6, 27,1, 24,5 va 19,3; 5 nhdm 
methin (5d) d dc 90,9, 74,0, 57,2, 48,2 va 42,2 trong 
sd dd cd 2 nhdm oxymethin (SQ 90,9 va 74,0); 6 C 
bic bon (6s) 50,1,42,7,40,9, 39,9, 37,9 vi31,3; mgt 
noi ddi thi 3 lan d <5c 123,7 (d) vi 144,6 (s) va mdt 
nhdm cacbonyl este d Sc 177,3 (s). Cac tin hi|u cdng 
hudng tii cacbon 13 ciia 2 nhdm glucopyranosyl 
xuit hien d <5c 106,7 (d), 78,7 (d), 78,2 (d), 75,7 (d), 
71,7 (d) va 62,8 (t) va 95,8 (d), 78,3 (d), 77,7 (d), 
74,9 (d), 71,2 (d) va 62,5 (t). Cac ciu hinh /3 cua 2 
nhdm glucopyranosyl dugc xac dinh dua tren hang 
so tugng tic (7 = 7,5 Hz va 8,0 Hz) cua cac proton 
anomeric. Cac dii kien pho NMR cua chit 3 xie 
dinh mdt ciu true glycosid ciia mgt axit oIean-12-en-
28-oic. Cac nhdm ^D-glucopyranosyl dugc xac 
djnh la lien kit vdi C-3 va C-28 dua vao cac gia trj 
Sc-i va Jc-28 va hda Igp the H-3 a da dugc xac djnh 
nhd hing so tuong tie J= 14,5 Hz cua H-3. Cac dS 
ki?n phd NMR cua 3 phii hgp vdi ciu true cua 
eclalbasaponin I [9]. 

Phd ' H - N M R cua 4 cho thiy sy cd mat cua 7 

nhdm metyl bgc ba dudi dgng singlet (7s) d ^H 0,8, 
0,87, 0,9, 0,98, 0,99, 1,08 va 1,39; 2 nhdm 
oxymethin d SB 3,03 (IH, d, J= 14,5 Hz, 4,0 Hz) va 
4,56 (IH, s br); mgt proton olefinic ciia mgt ndi ddl 
thi ba lin d 4 5,32 (IH, t, 7 = 3,5 Hz) va mdt 
proton anomeric cua mgt nhdm glucopyranosyl d ^H 
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4,34 (IH, d, / = 7,5 Hz). Phd '^C-NMR va DEPT 
Clia 4 bao gdm 36 carbon trong sd dd cd 30 cacbon 
cita mdt khung tritecpenoid va 6 cacbon cua mdt 
nhdm glucopyranosyl. Tritecpenoid sapogenin chiia 
7 nhdm metyl (7q) d Sc 33,4, 28,6, 27,3, 24,9, 17,8, 
17,0 va 16,1; 9 nhdm metylen (9t) d <5c 47,7, 39,9, 
36,6, 36,3, 34,3, 32,6, 27,1, 24,5 va 19,3; 5 nhdm 
methin (5d) d ^c 90,8, 75,3, 57,2, 48,2 va 42,1 trong 
sd dd cd 2 nhdm oxymethin (Sc 90,8 vi 75,3); 6 C 
bic bdn (6s) d ^c 49,8, 42,7, 40,7, 40,2, 37,9 va 
31,4; mdt ndi ddi thi 3 lin d ^c 123,5 (d) va 145,1 
(s) va mdt nhdm cacbonyl axit cacboxylic d Sc 181,5 
(s). Cac tin hi?u cgng hudng tir cacbon 13 ciia nhdm 
glucopyranosyl xuit hien d Sc 106,7 (d), 78,3 (d), 
77,7 (d), 75,7 (d), 71,7 (d) va 62,9 (t). Ciu hinh /3 
Clia nhdm D-glucopyranosyl dugc xie djnh dua tren 
hang sd tuong tie (J= 7,5 Hz) ciia proton anomeric. 
Su phii hgp ciia cac dii kien pho NMR thugc khung 
tritecpenoid ciia chit 4 vdi eua eclalbasaponin I (3) 
va su xuat hien cua mgt nhdm axit cacboxylic (^c 
181,5) cho thiy nhdm glucopyranosyl duy nhit cua 
4 phai d vi tri C-3. Tren co sd cic phan tich do 
chuyen dich hda hgc va hing sd tuong tic (J= 14,5 
Hz va 4,0 Hz) hda lip the d C-3 va C-16 ciia hgp 
chat nay phii hgp vdi ciia chit eclalbasaponin I. Cac 
dii ki?n phd nay hoan toan phu hgp vdi ciu true cua 
saponin tritecpenoid eclalbasaponin II [9]. Cac hgp 
chat 3 va 4 di dugc phan lap lin dau tien tir cay 
Eclipta alba cua Nhat Ban va dugc thdng bao la cd 
trong ciy Cd muc trdng d mien Nam [9]. 

Hgp chat 6 dugc phan lip dudi dgng bgt vd djnh 
hinh mau trang. Phd 'H-NMR ciia 6 cho cic tin hieu 
ciia 2 proton tuong tac ortho cua vdng tham d Su 
6,13 (IH, d, J= 2,0 Hz) va 6,14 (IH, d, J= 2,0 Hz), 
mgt vdng benzen thi ba lan vdi 3 tin hieu proton 
cdng hudng d Sa 6,9-6,96 (3H, m), va mdt nhdm 
oxymethin d^H 5,5 (IH, d,J= 12,0 Hz, 3,0 Hz) lien 
kit vdi mdt nhdm metylen d vj tri a cCia mdt nhdm 
cacbonyl d S^ 2,78 (IH, dd, 7 = 17,0 Hz, 3,0 Hz) va 
3,12-3,83 (IH, m). Cac tin hi?u cgng hudng tii 
proton nay xac djnh mgt ciu tnic flavanon cho chit 
6. Cac tin hieu khac thugc ve 2 gdc dudng vdi cac 
proton anomeric d Sa 4,53 (IH, s) va 4,97 (IH, d, J 
^ 7,5 Hz) va mgt nhdm metoxy d S^ 3,78 (3H, s). 
Phd "C-NMR cua 6 khing djnh cau tnic flavanon 
vol cac tin hl?u cgng hudng tir cacbon 13 dang chu y 
nhit cCia vdng A thi 5,7-dioxy [̂ c 95,6 (d, C-8), 
96,5 (d, C-6), 103,4 (d, C-10), 162,6 (s, C-9), 163,1 
(s, C-5) va 165,2 (s, C-7)], vdng B thi 3,4-dioxy [Sc 
112,2 (d, C-5'), 114,2 (d, C-2'), 117,9 (d, C-d*), 
131,0 (s, C-l'), 146,5 (s, C-3') va 148,0 (s, C-4')J,^va 
vdng C cua mgt flavanon vdi nhdm -CH2-CHO- [^c 
78,4 (d, C-2) va 42,1 (t, C-3)] va nhdm cacbonyl C-4 
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[Sc 196,9 (s, C-4)]. D^ chuyln djch hda hgc (^c 
196,9) cua nhdm cacbonyl cho thay nhdm nay Hen 
kit vdi nhdm 5-OH qua mgt lien ket hydro, trong 
trudng hgp khdng cd lien ket hydro Sc^ < 180. Cac 
tin hi?u cacbon 13 cdn lai phii hgp vdi ciia mgt 
nhdm glucopyranosyl [̂ c 66,1 (t, C-6"), 70,8 (d, C-
4"), 75,6 (d, C-3"), 76,3 (d, C-5") va 99,6 (d, C-l")] 
va mdt nhdm rhamnopyranosyl [̂ c 17,8 (q, C-6'"), 
68,3 (d, C-5'"), 70,3 (d, C-2'"), 70,7 (d, C-3'"), 72,1 
(d, C-4'") va 100,6 (d, C-l'")]. Nhdm 
rhamnopyranosyl Hen kit vdi nhdm glucopyranosyl 
d vj tri C-6" giy ra su chuyen dich vl phia trudng 
thap Clia C-6" (Sc 66,1). Cic ciu hinh a cho nhdm 
rhamnopyranosyl vi p cho glucopyranosyl da dugc 
xie djnh tir hang sd tuong tic cua eae proton 
anomeric (7 tuong img la s br va 7,5 Hz). Vj tri ciia 
cic nhdm rutinosid (a-L-rhmanopyranosyl(l->6)-/3-
D-glucopyranosyl) va methoxy [<5c 55,8 (q)] da dugc 
xac dinh la d C-7 va C-4 qua su so sanh cac dti' kien 
phd NMR vdi cac hgp chit flavanon glycosid. Do dd, 
cau tnic cua chat 6 dS dugc xac djnh li epime 2S ciia 
hesperetin 7-0-rutinosid (hesperidin) [12]. Cac dir 
kien phd C-NMR cdn chiing minh su tdn tgi ciia 
ddng phan epimer 2R ciia hesperidin. Cac epimer 
nay trong thuc tl khdng khac biit nhilu vl cac dir 
kien phd ' H - N M R [12], tuy nhien su phan tich ky 
cac tin hieu phd cacbon 13 cho thiy mdt sd tin hieu 
xuat hien d dgng kep (doublet) cho phep nhin dang 
su tdn tai cua epimer 2R die biet la cac tin hieu cdng 
hudng d vdng B [Sc 112,1 (d, C-5'), 114,1 (d, C-2'), 
117,8 (d, C-6'), 130,96 (s, C-l'), 146,48 (C-3') va 
147,98 (s, C-4')], cic tin hl?u d vdng A [Sc 162,5 (s, 
C-9), 163,0 (s, C-5) va 165,1 (s, C-7)] va mgt sd tin 
hieu cua cac nhdm dudng [SQ 66,07 (t, C-6"), 69,7 (d, 
C-2'") vi 99,5 (d, C-l")]. Su xuit hien ciia cac chit 
chuyen hda thur cip trong thien nhien thucmg dugc 
eho la theo cac con dudng dgc thii vl lip thi vi su 
tham gia cua cic enzym trong cac budc ciia con 
dudng sinh tdng hgp. Tuy nhien cac dong phan lap 
the vin cd thi cimg xuit hien nhu vi du vl cac ddng 
phan epimer 25 va 2R cua cac flavanon do la san 
phim phu cua cac qua trinh gay bdi cic enzym nhit 
dinh va cin cd cac phuong phap dl nhin biit cac 
chit nay. Trong trudng hgp ciia hesperidin F. 
Maltese sir dyng phd ' H - N M R dl nhan bllt giua 2 
ddng phin epimer 25" va 2R [12], Tuy nhien, chi cd 
mgt vai gia trj Sa phan bi?t nhau d don vi 0,01 ppm 
cd thi quan sat dugc tren phd ' H - N M R trong dung 
mdi DMSO-^6 [12] va do dd phd "C-NMR da dugc 
xie dinh trong trudng hgp ciia hesperidin la phuong 
phap nhanh va tin cay d^ nhan biet cac epimer 2S va 
2R cua nd. 

Gdp phdn nghiin ciru thdnh phdn hda hgc... 

4. KET LUAN 

Nghien cim da xay dumg dugc qui trinh phan Igp 
dugc cic chit saponin va mdt sd hgp chat phan cue 
khac thugc cac Idp coumestan va flavonoid glycosid 
tli cay Cd muc trdng d miln Bic Viet Nam. Metyl 
gallat va hesperidin la cac thanh phin hda hgc mdi 
dugc phat hien trong ciy niy. Cac nghien ciiu tilp 
cac chat phan cue eua eay Cd muc dang dugc 
thuc hi6n. 

Loi cam o'n. Cdng trinh nghien cuu ndy dugc hodn 
thdnh vai su ldi trg cua Quy phdt triin Khoa hoc va 
Cdng nghe Qudc gia (NAFOSTED), Hd Ngi. Viet 
Nam. ma so 104.01.137.09. 
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