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Abstract 

Five flavonoid glycosides, phellamurin (I), epimedoside C (2), astragalin (3), nicotiflorin (4), and trifolin (5) were 
isolated from the methanol extract of the Tetradium glabrifolium leaves by various chromatographic experiments. The 
structure elucidation of isolated compounds was done by spectroscopic methods including ESI-MS, ID- and 2D-NMR 
in comparison with the literature values. This is the first report of these compounds from T. glabrifolium. 
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1. MO DAU 

Cay dau dau li nhan cd ten khoa hgc li 
Tetradium glabrifolium (Benth.) Hartl., thugc hg 
Rutaceae. Day la loai ciy gd Idn, cao 6-7 m; vd it 
nut, tring tring; cinh non cd long. Li mang 9-19 li 
phy thon, diy khdng ddi xiing, bia nguyen, khdng 
ldng, gin phu 12-15 cap, cudng phu 3-5 mm; cudng 
cd long [1]. Mdt sd nghien cdu tren the gidi cho thiy 
thanh phin hda hpc chinh cua loii niy la cic hgp 
chit phenol, limonoit, alcanoit, lignan vi courmarin 
[2]. Tuy nhien d trong nudc van chua cd cdng trinh 
khoa hgc nio nghien ciiu ve thanh phan hda hgc cua 
loii T. glabrifolium. 

Bai bao nay thdng bio ket qui phan Igp vi xic 
djnh cau true cua nam hgp chit flavonoit glycosit tir 
djch chiet metanol ciia ciia la cay T. glabrifolium. 
Cau true hda hgc ciia cac hgp chit dugc xic dinh li 
phellamurin (1), epimedoside C (2), astragalin (3), 
nicotiflorin (4) vi trifolin (5) bing cic pho khoi 
lugng (ESI-MS), phd cgng hudng tir hat nhan mdt 
chi6u va hai chieu (ID vi 2D NMR). 

2. THUC NGHIEM VA PHLTONG PHAP NGHIEN 
CUU 

2.1. Phuong phap tach chiet 

- Sic ky Idp mdng (TLC) dugc thyc hien tren 
bin mdng tring sin DC-AIufolien 60 F254 va RPig 
F254 (Merck-Dirc). Cic vet chit dugc phat hi?n bing 
den tu" ngoai d hai bude sdng 254 vi 368 nm hoac 

diing thudc thu li dung djch H2S04 10% phun d6u 
len ban mdng rdi say d nhiet dg cao cho den khi hien 
mau. 

- Sic ky cgt (CC) dugc tien hinh vdi chit hip 
phy pha thudng (Silica gel 240-430 mesh, Merck) 
hoic pha dio (ODS-60-14/63, Fujisilisa-Nhgt Bin). 

2. Cac phiromg phap phd 

- Phd khdi lugng ESI-MS dugc do tren may 
Agilent 1200 LC-MSD Trap, Vien Hda hgc, Vi?n 
Khoa hgc vi Cdng nghe Viet Nam. 

- Phd cdng hudng tir nhin (NMR) dugc do tren 
miy Bruker AM500 FT-NMR Specfrometer, Vien 
Hda hgc, Vien Khoa hgc vi Cdng nghe Viet Nam. 

3. Mau thirc v^t 

Miu cay Tetradium glabrifolium dugc thu hii 
vio thing 6 nam 2010 tgi Tay Thien, VTnh Phiic. 
Ten khoa hpc dugc Nguyen The Cudng, Vien Sinh 
thai vi Tai nguyen sinh vat giim dinh. Mau tieu bin 
dugc Itm tra tgi Vien Sinh thii va Tii nguy6n 
sinh vgt 

4. Phan l^p cac hgp chat 

Bgt la Tetradium glabrifolium khd (3,5 kg) dugc 
chi6t 3 lin bing metanol ndng tren thiet bi chiet sieu 
am (d 50°C, mdi lin I gid). Cac djch chiet dugc Ipc 
qua giiy Igc, gom lai va logi bd dung mdi dudi ap 
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suat giam thu dupe 180 g c$n chiet metanol. C?n 
ehiet nay duge hoa tan vao 3 lit nirdc cat va tien 
hanh chiet phan bo lan Iir<p1 vai H-hexan va etyl 
axetat (3x31) thu dirge cac cgn dicji n-hexan (H, 
50 g), etyl axetat (E, 40 g) va lap nu*c (N). CJn 
chiet E (40 g) dugc phan tach thiinh chin phan doan, 
EI-E9, bang sac ky cgt silica gel pha thucrng ma gifii 
gradient cloroform/metanol 25/1 -> l/I. Hgp chat 4 
(20 mg) dugc tinh che tir phan doan E5 (5 g) biing 
sac ky cgt silica gel pha thucrng rua giai bang 
cloroform/axelon/nuac 1/3/0,1 ket hgp voi sSc ky 
cgt silica gel pha tliuofng su dung he dung m6i rira 
giai cloroform/metanol 3/1. Lap nucrc dugc chay 
tren cgt sac ky trao doi ion vai chat hap phy la 
Dianion HP-20 rCra giai tang dfin n6ng dg metanol 
trong nuoc (0, 25, 50, 75 va 100%) thu dugc bon 
phan doan N1-N4 Phan doan N3 (15 g) tiep tyc 
dugc phan tach bang s^c ky cgt silica gel pha thuang 

rnan run l\.llfrri vu ^yn^ a, 

rua giai gradient cloroform/metanol 20/1 -> 1/1 thi 
dugc nSm phan doan nho, N3A-N3E. Tilp tuc phat 
tach phan doan N3C (2 g) bang sac ky cgt silica ge 
pha thuang riia giai bang cloroform/metanol 3/1 thi 
dugc cac hgp chat 3 (30 mg) va 5 (15 mg). Cac hgp 
chat I (8 mg) va 2 (10 mg) dugc tinh che tir phan 
doan N3D (2,5 g) bang sac ky cgt silica gel pha 
thucrng su dyng h? dung moi rua giai 
cloroform/metanol/nuijc 4/1/0,1. 

Phellamurin (1): Tinh the hinh kim mau vang, 
diem chay 205''C. 

ESI-MS m/z 519 [M+H]*, cong thiic phan tir 
C2iIIj„Oii,M = 518. 

'il-NMR (500 MHz, DMSO-r/j) va "C-NMR 
(125 MHz, DMSO-</«),xem bang I. 

Epimedoside C (2): Tinh the hinh kim mau 
vang; diem chay mp. 289''C. 

Hmh P. cau true hoa hgc cua 1-5 

ESI-MS m/z 517 [M+H]*, cong thuc phan tir 
C26H2,0|,(M = 516). 

'H-NMR (500 MHz, DMSO-rf<) va "C-NMR 
(125 MHz, DMSO-rfj), xem bang 1. 

Astragalin (3): Tinh the hinh kim mau vang; 
dilm chay mp. 178°C; [a]D^' +20 (c 0,5, MeOH). 

ESI-MS: m/z 447 [M-H]^, cong thire phan tit 
C2iH2oO,,(M = 448). 

'H-NMR (500 MHz, DMSO-rf.) va "C-NMR 
(125 MHz, DMSO-c/(),em bang 2. 

Nicotinorin (4): Tinh the hinh kim mau vang; 
diem chay mp. I9I°C; [«]„" -50 (c 0,5, MeOH). 

ESI-MS m/z 595 [M+H]*, cong thii'c phan tir 
C2,H3oO,5(M = 594). 

'H-NMR (500 MHz, DMSO-rfj) va "C-NMR 
(125 MHz, DMSO-rf«),xem bang 2. 

Trifolin (5): Tinh thi hinh kim mau vang; dilm 
chay mp. 235°C; 

ESI-MS: m/z 471 [M+Na]*, cong thirc phan tir 
C2iH2oO|i(M = 448). 

'H-NMR (500 MHz, DMSO-rf«) va "C-NMR 
(125 MHz, DMSO-rf,),xem bang 2. 

3. KET QUA VA THAO LUAN 

Hgp chat 1 thu dugc dual d îng tinh thi mau 
vang CO nhijt dg nong ehay 205°C. Pho NMR cua 1 
khang djnh sy c6 m§t cua mgt vong benzen the para 
t?i6„7,31 (2H,d, y=8 ,5Hz) , 7,90(2H,d, ,7=8,5 
Hz) ciing vai hai tin hi$u. 

CH CO cuong dg eao gap doi cac tin hieu CH 
khac tji 5c 129,18 va 114,84. Cac tin hi$u tai 8H 
5,05 (IH, d, J= 11,0 Hz, H-2), 4,57 (IH, d, 7= 11,0 
Hz, H-3) va tji Sc 82,85 (CH, C-2), 71,79 (CH, C-3) 
chiing to sy t6n tai mgt hgp chdt flavanol. Tin hieu 
nhom cacbonyl dugc xac djnh tai Sc 198,97. Tin 
hi?u cua mgt proton dieh chuyin rat manh vl tnrcmg 
thap tgi 5H 11,80 chiing to mOt nhom hydroxyl ĝ n 
vcri C-S. Tuang tac HMBC cua proton CH tai h 
6,29 (H-6) v6i cac cacbon bac bon tai 160,96 (C-5), 
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163,14 (C-7), 108,95 (C-8) va 101,83 (C-10) chirng 
to proton nay nSm cr vi tri C-6. Su co mat cua mgt 
phan tir duong glucopyranosyl cung dugc xac djnh 
bai cac tin hieu tren ph6 'H-NMR tai 5„ 4,91 (d, J = 
7,5 Hz, H-l"), 3,27 (dd, J = 7,5, 9,0 Hz, H-2"), 
3,28 (t, J = 9,0 Hz, H-3"), 3,16 (t, J = 9,0 Hz, 
H-4"), 3,44 (H-S"), 3,46 (dd, J = 5,5, 12,0 Hz, 
H.-6"), 3,71 (dd, J = 6,5, 12,0 Hz, Hb-6"), cimg vai 
cac tin hieu diln hinh tren ph6 ''C-NMR t^i 5c 
100,26 (C-l"), 73,28 (C-2"), 76,60 (C-3"), 69,63 

Cdc hap chdtfiavonoitglycosit... 

(C-4"), 77,16 (C-5"), 60,64 (C-6"). Gia trj hing so 
tuong tac JFI-I-7H-2" = 7,5 Hz khang djnh hai proton 
H-l" va H-^" deu chilm cac vj tri axial, tuc la su co 
mat cua lien kit 0-/tgIycosit. Nhanh isopren dugc 
xac djnh bai 5 tin hi?u tren pho '^C-NMR tai 5c 
21,29 (C-r"), 122,35 (C-2"'), 130,30 (C-3"'), 25,48 
(C-4'"), 17,50 (C-5'") cung nhu cac tin hi?u cua hai 
nhom metyl tai 5„ 1,57 (3H, s), 1,50 (3H, s), nhom 
CH2 tai 5|[ 3,01/3,26 va mgt proton ciia mgt nli doi 
the ba lan tji Sn 5,11 (IH, I../ = ,5 Hz). 

C 

2 
3 
4 
5 
6 
7 
8 
9 
10 

r 
2', 6' 
3', 5' 

4' 
I" 
2" 
3" 
4" 
5" 
6" 

r" 
2'" 
3'" 
4". 

5'" 
3-OH 
5-OH 
4'-0H 

Bdng 1. Dir kien pho NMR ciia 1 -

1 
"6c 
82,9 
71.8 
199,1 
160,9 
95,4 
163,2 
108.9 
158.6 
101,8 
127.6 
129,2 
114,8 
157,6 
100,3 
73,3 
76,6 
69,6 
77,2 
60,6 

21,3 

122,4 
130,3 
25,5 
17,5 

-
-
-

5c • 
82,85 
71,79 
198,97 
160,96 
95,39 
163,14 
108,95 
158,63 
101,83 
127,61 
129,18 
114,84 
157,61 
100,26 
73,28 
76,60 
69,63 
77,16 
60,64 

21,29 

122,35 
130,30 
25,48 
17,50 

-
-
-

611'" U. Hz) 
5.05 (d, 11,0) 
4,57 (dd, 6,5, 11,0) 

6.29 (s) 

7,31 (d, 8,5) 
7,90 (d, 8,5) 

4,91 (d, 7,5) 
3,27 (dd, 7,5, 9,0) 
3,28 (t, 9,0) 
3,l6(t, 9,0) 
3,44 m 
3,46 (dd, 5,5, 12,0) 
3,71 (dd,6,5, 12,0) 
3,01 (dd, 7,5, 13,5) 
3,26'' 
5,ll(t,7,5) 

-
1,57 (s) 
1,50(s) 
5,79 (d, 6,5) 
ll,80(s) 
9,52 (s) 

2 va cAc chdt tham khao 

2 
'6c 

147,4 
135,8 
176,3 
158,6 
97,4 
160,0 
108,0 
152,7 
104,4 
121,8 
129,5 
115,4 
159,3 
100,5 
73,4 
76,6 
69,7 
77,2 
60,7 

21,4 

122,4 
130.9 
25,5 
18.0 

-

6c 
147,50 
135,77 
176,37 
158,55 
97,43 
160,07 
108,08 
152,70 
104,46 
121,85 
129,55 
115,49 
159,35 
100,50 
73,39 
76,64 
69,70 
77,18 
60,69 

21,44 

122,42 
131,06 
25,45 
17,88 

-

611" V. Hz) 

-
-

6,59 (s) 

-
-
-
-
8,05 (d, 9,0) 
6,94 (d, 9,0) 

-
4,99 (d,7,5) 
3,32' 
3,31' 
3,17' 
3,42' 
3,46' 
3,71 (dd, 5,5, 11,5) 
3,43' 
3,64 (dd, 7,5, 14,5) 
5,21 (t, 7,0) 

-
1,62 (s) 
1,76 (s) 

12,46 (s) 

8̂c cua phellamurin [3], ''125 MHz, d̂o trong DMSO-ds, ''500 MHz, °Sc cua epimedoside C [4], 'tin hieu bi ch6ng li 

Hinh 2: Cac tuang tac HMBC (H -> C) chinh ciia 1 va 4 
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Phan Vdn Kiem vd cdngsif 

r 

! 
3 
4 
5 
6 
7 
8 
9 
10 

r 
2', 6' 
3', 5' 

4' 
1" 
2" 

3" 

4" 
5" 
6" 

|,„ 
2'" 
3'" 
4'" 

5'" 
6'" 

5-OH 

Bdng 2: DiT kien pho NMR ciia 3 -

3 
•6c 

159,3 
132.7 
176,7 
160,6 
98,4 
163.4 
93,4 
155,8 
103,7 
120,6 
130,5 
114,8 
160,6 
100,7 
74,2 

77,3 

69.8 
76,4 
60,8 

-

6r'''= 
56,66 
33,44 
77,72 
61,43 

98,97 
64,36 
93.96 
156,63 
104,27 
121,15 
131,16 
115,40 
160,15 
101.13 
74.44 

77.62 

70.11 
76,61 
61,07 

Sii'-" U Hz) 

. 
_ 
_ 

6,20 (d, 2,0) 

. 
6,43 (d, 2,0) 

. 
_ 

8,04 (dd, 1,5,7,0) 
6,88 (dd, 1,5.7,0) 

5,42 (d, 7,5) 

3,17" 

3,08' 

3,08" 
3,23 (m) 

3,30= 
3,56 (dd, 5,5, 11,0) 

12,60 (s) 

S va cac chat tham khao 

4 

"Sc 
158,5 
135,5 
179,4 
163,0 
100,0 
166,1 
94,9 
159,4 
105,6 
122,7 
132,4 
116,1 
161,5 
104,6 
75,7 

78,1 

71,4 
77,2 
68,5 

102,4 
72,1 
72,3 
73,9 
69,7 
17,9 

-

5c "•'̂  
156,89 

133,27 

177,42 

161,23 
98,79 

164,26 

93,42 
156,55 

104,00 

120,99 

130,90 

115,14 

159,92 

101,40 

74,22 

75,78 

69,98 

76,42 

66,93 

100,79 

70,38 

70,63 

71,88 

68,27 

17,72 

-

5,,''" a Hz) 
-

-
-

6,20 (d, 1,5) 

-
1 M n ( d . 1,5) 

. 
,. . 

SfiSl (3.9,0) 
6;SStd,9,0) 

5,30 (d, 7,5) 

3,17' 

3,23' 

3,05' 
3,21' 
3,28' 

3,69 (brd, 10,5) 
4,38 (br s) 

3,42' 
3,28' 
3,09' 
3,28' 

0,99 (d, 6,0) 
12,54 (s) 

'6c 
156,11 
133,lt 
177,35 
161,11 
98,58 
164,04 
93,52 
156,3; 
103,8i 
120,96 
130,81 
114,95 
159,82 
101,6f 
71,18 

73,06 

67,82 
75,78 
60,18 

5c • 
156,39 
133,31 
177,54 
161,21 
98,86 
164,54 
93,79 
156.48 
103,89 
120,93 
131,02 
115,14 
160,00 
101,81 
71,27 

73,18 

67,94 
75,80 
60,24 

5H"' (J. Hz) 

-
-
-

6,19(d, 1 ^ 

- l i 
6,42(d, I : ^ 

-

8,06 (d, 8,5) 
6,85 (d, 8,5) 

-
5,42 (d, 7,5) 
3,53 (dd, 7,5, 

9,0) 
3,37 (dd, 9,0, 

2,5) 
3,66 (brt, 2,5; 

3,34 m 
3,28' 
3,43' 

'5c cua astragalin [5], ''125 MHz, "do trong DMSO-d ,̂ ''500 MHz, '8c cua nicotiflorin 
hin hi$u bj chong lip. 

[6], V cua trifolin [7], 

Vi tri ciia nhinh isopren dugc xic djnh ndi vio 
C-8 bdi su xuit hien tuang tic HMBC giira nhdm 
CH: (5H 3,01/3,26) vdi C-7, C-8 vi C-9. Neu nhinh 
isopren ndi vdi C-7 thi khdng the cd tuang tic 
HMBC cua proton 5H 3,01/3,26 vdi C-9 vi ddng thai 
lgi phii xuat hien tuang tac vdi C-6. Vj tri lien kit 
cua phin tu dudng tgi C-7 dugc khing dinh bing 
tuong tic HMBC giCJa proton anome H-l" (5H 4,91) 
vi C-7 (5c 163,14). Phin tich chi tiet cic tuang tic 
HMBC cdn lgi (hinh 2) cho phep xic djnh ciu true 
ciia 1 chinh li phellamurin, mgt hgp chit da dugc 
biet den tir loii Phellodendron japonicum. Cac dir 
kien phd NMR ciia 1 hoan toan phij hgp vdi cic dff 
ki?n da cdng bd cho hgp chat niy [3]. Dac biet, gii 
tri dp dich chuy6n hda hgc tai cic vj tri C-2, C-3 
cung nhu hing sd tuang tic spin-spin cua H-2 va H-
3 {J= 11,0 Hz) chung td sy phii hgp ca ve hda hpc 
lap the tgi C-2 vi C-3 cua I vdi hgp chat 
phellamurin. 

Cic phd NMR ciia 2 hoan toan tuang tu nhu cic 
phd cua 1 cho phep dg doin hai hgp chit cd cau true 
gan gidng nhau. Sy khic bi^t de nhin thiy nhat la sir 
mat di cic tin hieu cua hai nhdm oximetin vi thay 
vio dd li tin hi?u cua hai cacbon olefin bgc bdn tgi 
5c 147,50 (C-2) vi 135,77 (C-3) tren phd cua 2 so 
vdi phd cua 1. Tucmg tic HMBC giiia cic proton H-
2' va H-6' (5H 8,05) vdi cacbon C-2 (5c 147,50) cho 
phep xic dinh hgp chat 2 li dan xuit 2,3-dehydro 
ciia 1. Phan tich chi tiet cic tucmg tic HMBC ciia 2 
ciing vdi su phii hgp hoan toan ve sd lieu phd C-
NMR vdi cac sd lieu da dugc cdng bd trong tai lieu 
tham khio cho phep khang djnh hgp chit 2 chinh la 
epimedoside C [4], 

Hgp chat 3 thu dugc dudi dgng chit rin mau 
vang cd dang mpt hgp chit flavonoit, cd nhi?t d$ 
ndng chay 178''C. Pho 'H-NMR ctia 3 do trong 
DMSO xuit hien cgp tin hi?u doublet tai 5H 6,20 
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(IH) vi 6,43 (IH) vdi gia tri hing sd tuang tic (J = 
2,0 Hz) dien hinh cho hai proton d v| tri C-6 vi C-8 
d vdng A cua hgp chat flavon. Cap hai tin hi?u 
doublet doublet khac tgi 6H 6,88 (2H) va 8,04 (2H) 
vdi gii tri hing so tuang tic (J = 1,5 vi 7,0 Hz) dien 
hinh cho hai cgp proton d vj tri meta vi ortho vdi 
nhau thupc vdng B th^ para. Ngoai ra, phan tu 
dudng glucose ciing dugc nhan bilt bdi cic tin hi?u 
trong viing 6H 3,05-5,42 ppm. Trong dd, tin hi?u 
proton anome tai 5H 5,42 (1H) cd gia tri J = 7,5 Hz 
chung td hai proton H-l" va H-2" diu chilm cic vj 
tri axial, tuc la cd mat Hen kit O-^-glycosit. Tren 
phd '^C-NMR ciia 3 xuat hi?n tin hi?u cua 21 
nguyen tu cacbon, trong dd ngoii 6 tin hi?u ciia 
dudng glucose tgi 5c 101,13 (CH, C-l"), 74,44 (CH, 
C-2"), 77,62 (CH, C-3"), 70,11 (CH, C-4"), 76,61 
(CH, C-5"), 61,07 (CH., C-6"), 13 tin hi^u cdn lgi 
ciia 15 nguyen tu cacbon thupc vio khung flavon cd 
vdng B thi para. Hai tin hi?u CH bi chgp ddi tgi 5c 
131,16 vi 115,40 vdi cudng dg cao gip ddi cic tin 
hi?u CH khic va tren phd HSQC chiing tuong ung 
vdi 2 tin hi?u proton mi mdi tin hieu cd cudng dg 
tich phin li 2H ciing khang dinh ro vdng B th6 para. 
Tuong tic HMBC giffa proton anome H-l" (5H 5,42) 
va C-3 (6c 133,44) cho phep xac dinh vi tri lien ket 
ciia dan vi dudng glucose tgi C-3. Nhu viy, cd the 
nhan dinh hgp chit 3 li keampferol 3-0-^-D-
glucopyranoside hay astragalin. Cac kit qua so sanh 
dff lieu phd NMR ciia 3 vdi hgp chit nay (bang 2) 
cho thiy su phii hgp [5], Phd khdi lugng cung hoin 
toin khing djnh dieu dd vdi sir xuit hien cua pic ion 
tgi m/z 447 [M-H]", tuang ung vdi cdng thuc phin 
tir CioHigOij, M= 448. Astragalin cd mat trong nhilu 
loii thuc vit vi cd hogt tinh chdng oxi hda manh. 
Tuy nhien, day li lin dau tien nd dugc phit hien tir 
cay T. glabrifolium. 

Hgp chit 4 dugc xic djnh cd ciu true tuong tg 
nhu hgp chit 3 bdi sg gidng nhau ve sd lieu phd 
NMR giua hai hgp chit. Dilm khac biet de nhin 
thiy nhit li su xuit hi?n them cic tin hieu die trung 
cua mdt don vj dudng rhamnose tren phd cua 4 so 
vdi vdi cic phd tuong ling ciia 3 (bang 2). Tin hi^u 
ciia nhdm metylen C-6" cua dudng glucose d hgp 
chit 4 bi djch chuyin mgnh vl phia viing trudng 
thip tgi 5c 66,93 so vdi tin hi?u tucmg ung cCia 3 (5c 
61,07), cho phep du doin vi tri lien kit cua don vi 
ducmg rhamnose tai C-6". Dg doin nay dugc khing 

Cdc hgp chdt flavonoit glycpsit... 
djnh bing tuong tie HMBC giffa proton anome H-
1"' (5H 4,38) vdi cacbon C-6" (5c 66,93). Phin tich 
chi tilt cac tuong tic HMBC ciia 4 (hinh 2) ciing vdi 
sg phii hgp vl so li?u pho '^C-NMR vdi cic so lieu 
tugng irng da dugc cdng bo trong tai li?u tham khio 
cho phep khing dinh hgp chit 4 chinh li nicotiflorin 
[6]. 

Cic pho NMR ciia 5 cung hoin toin tuong tu 
nhu cac pho cua 3. Sg khic nhau vl so li?u pho giffa 
hai hgp chat chi xuat hi$n d cic tin hi^u ciia phin tCr 
dudng. Phin tich cic tin hi^u ciia phan dudng cd the 
thay tin hi^u proton anome tgi 5H 5,42 (IH, d) vdi 
hang so tuong tic JH-VIH-T = 7.5 Hz chung td hai 
proton H-l" va H-2" deu chiem cic vj tri axial. 
Proton H-2" tgi 5 3,53 cd hang so tuong tic J[\.VIU-T 
= 7,5 Hz dong thdi gii tri J\i.2"in-i" = 9,0 Hz chirng td 
H-3" cung chiem vi tri axial. Chu y den proton H-4" 
tgi 5 3,66 (brt, J =2,5 Hz) cd thi thay ring yH-3"/H-4" 
= •/H-t"/H-5" = 2,5 Hz. Nhu vay ro ring H-4" phii 
chiem vi tri equatorial. Dieu niy khing dinh phin tff 
dudng phii li galactopyranosyl. So sinh sd li$u phd 
'^C-NMR ciia 5 vdi cic so li?u tuang irng ciia 
trifolin [7] nhgn dugc sy phu hgp hoan toin. Cic dff 
ki?n thu dugc, ciing vdi ket qui phd ESI-MS vi 
HMBC cho phep khang djnh hgp chit 5 chinh la 
trifolin. 
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Abstract 

Schefflera farinosa Merr. (Chan chim bot) belongs to the family Araliaceae. From methanol extract of it's bark five 
compounds have been isolated. Their structures were determined as 4',7-di-O-methylnaringenin; rutin; 5-0-
cafFeoylquinic acid; 3,5-di-O-cafTeoylquinic acid and 3a,29-dihydroxy-12-oleanene-23,28-dioic acid by analysis of 
MS, NMR spectra and comparison with the published data. This is the first time, the chemical consttluents and 
biological activity ai ihc S. farinosa have been investigated. Compound 3a,29-dihydroxy-12-oleanene-23,28-dioicaci(l 
is isolated for the first time from nature. 

1. MO DAU 

NgO gia bi (Araliaceae) la mpt hp thgc vgt Idn, 
trong dd cd nhieu loai da va dang dugc sur dung 
trong cic bii thuoc din gian. Trong hp ngu gia bi thi 
chi Chan chim {Schefflera) cd nhieu cay quy. Trong 
chuong trinh nghien ciiii hp ngu gia bi, chung tdi da 
phit hien ra nhilu chit cd hogt tinh gay dgc te bio, 
khing viem... Vi dy chit 3a-hydroxy-20-demetyl-
isoaleuritolic-14(15)-en-28,30-dioic axit tich tir la 
cay S. hypoleuca cd hoat tinh khing ci 4 ddng te bao 
ung thu ngudi la KB, HepG2, Lu vi MCF7 (ung thu 
bieu md, gan, phdi, vu) [1, 2]. Tiep tyc nghien cuu 
chi Chin chim chiing tdi thdng bio trong bai niy 
viec phin lap cic chit 4',7-di-O-methylnaringenin, 
rutin, 5-0-caffeoyIquinic axit, 3,5-di-O-
caffeoylquinic axit vi mgt chit mdi la 3a,29-
dihydroxy-12-oieanen-23,28-dioic axit. Diy li lin 
dau tien cay S. farinosa dugc nghien ciru ve hda hpc. 

2. THI/C NGHIEM 

2.1. Hoa chat va thiet bi 

Cic logi dung mdi: «-hexan, etyl acetat, 
diclometan, metanol,...dugc cit lgi qua cpt Vigereux 
trudc khi sffdung. 

Sic ky Idp mdng (TLC) dugc thyc hi?n tren ban 
mdng silicagel tring sin Merck 60 F254, thudc hi$n 
la vanillin trong axit sunfiiric die. Sic ky cpt su 

dyng silical gel cd hgt 0,04-0,063; 0,063-0,200mm 
vi Sephadex LH-20 ciia hang Merck. 

Pho hong ngogi IR dugc do tren thiet bi 
IMPACT 410 ciia hang Nicolet Hoa Ky. Phd CQng 
hudng tir hgt nhan NMR: AVANCE 500 MHz cua 
hang Bruker, CHLB Dire tgi Vien Hda hpc vdi TMS 
lam npi chuan cho ' H vi tin hi^u dung mdi lam 
chuin cho '^C-NMR. Pho khdi ESI-MS: Agilent LC-
MSD-Trap SL. 

2.2. Mau thirc vat 

Miu vd than Chin chim bgt thu hii tai Sa Pa, 
Lao Cai vio thing 12/ 2008, do TS. Trin Huy Thai, 
Vi?n Sinh thii Tai nguyen sinh vat giam dinh ten 
khoa hpc. MSu tieu ban TAB 0002 dugc luu giu tgi 
Vi^n Sinh thai v i Tii nguyen sinh vgt. 

2.3. Chiet mau thv% vat va phan lap cac chat 

Vd cay S. farinosa sau khi thu hai dugc nia sgch, 
phai kho ty nhien rdi siy d 40"C vi xay nhd. 0,5 kg 
bpt vd ciy dugc ngim chiet lan lugt vdi cic dung 
mdi n-hexan, etyl acetat v i metanol. Sau khi cit logi 
dung mdi dudi ap suit giim thu dugc cac can chiSt 
tuong ung vdi khoi lugng la 1,4; 6,4 vi 33,7 g. 

24 g c$n chiet metanol (SFM) dugc phin tach 
bang sic ky cgt tren silicagel, h | dung mdi rua giai 
ban dau la diclometan/metanol = 90:10, sau dd Iah£ 
diclometan/metanol/nudc tang din theo ti 1? tfr 




