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ABSTRACT

In our continuing study on the chemical constituents and biological activity of medicinal
plants, a phytochemical investigation of the methanol extract of the roots from Aganope balansae
led to the isolation of two glycosphingolipids, two glycerogalactolipids, two phenolic compounds
together with o-sitosterol and daucosterol. By using spectroscopic methods including ESI-MS, 1D
and 2D NMR, their structures were determined to be 1-O-f-D-glucopyranosyl-(2S,3S,4R)-2N-
[(2'R)-2"-hydroxyoctadecananoyl]-14(E/Z)-docosene-1,3 4-triol (1), 1-O-p-D-glucopyranosyl-
(28,3S,4R)-2N-[(2'R)-2"-hydroxyoctadecananoyl]-14(E/Z)-tetracosene-1,3 4-triol (2), 1-0-
(octadec-4-en-1-o0yl)-3-O-[ f-D-galactopyranosyl-(1 —6)--D-galactopyranoside]-glycerol (3), 1-
O-(octadec-4,6-diene-1-0yl)-3-0-[ f-D-galactopyranosyl-(1—0)--D-galactopyranoside]-
glycerol (4), 5,6-didehydrokawain (5), and 4-hydroxychalcone (6). Compounds 1-4 were newly

identified and 5-6 were reported for the first time from this plant.

I- MG DAU

Cay ma man hay con goi la céc ken
balansae c6 tén khoa hoc 1a Aganope balansae
(Gagnep.) Phan Ke Loc, thudéc ho bDau
(Fabaceae). Day 1a mot cay gb nhd phan bo chi
yéu ¢ mién Bic nudc ta. Theo y hoc dan toc,
nudc sic ctia ré va gb cdy ma man ¢6 tic dung
loi tiéu va dung dé chita c4c bénh gan va vang
da [1]. Theo hiéu biét ctia chiing toi, cay nay
hoan toan chua dugc nghién ctu vé€ mit hod hoc
cling nhu hoat tinh sinh hoc tai Viét Nam ciing
nhu trén th€ giGi. Bai bdo nay thong bdo nhiing
két qua nghién cttu ban ddu vé thanh phan hod
hoc clia cdy ma man. Bang cdc phuong phép séc
ky két hop, tdam hop chdat géom 1-O-B-D-
glucopyranosyl-(25,35,4R)-2N-[(2'R)-2'-
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hydroxyoctadecananoyl]-14(E/Z)-docosene-
1,3,4-triol (1), 1-O-p-D-glucopyranosyl-
(28,35,4R)-2N-[(2'R)-2'-
hydroxyoctadecananoyl]-14(E/Z)-tetracosene-
1,3,4-triol (2), 1-O-(octadec-4-en-1-oyl)-3-O-
[f-D-galactopyranosyl-(1 —6)-5-D-
galactopyranoside]-glycerol (3), 1-O-(octadec-
4,6-diene-1-oyl)-3-0-[ f-D-galactopyranosyl-

(1—6)-f-D-galactopyranoside]-glycerol @),
5,6-didehydrokawain (5 and 4-
hydroxychalcone (6), [-sitosterol (7) va

daucosterol (8) da dugc phan lap tir dich chiét
metanol tir phan than va ré cay ma man. Cau
tric hod hoc ctia ching dugc xdc dinh bang céc
phuong phdp phé két hop trong dé céc chat
thuoc nhém glycosphingolipid (1, 2) va



glycerogalactolipid (3, 4) duoc xidc dinh Ia
nhitng chit méi.

Il - THUC NGHIEM VA PHUONG PHAP
NGHIEN CUU

1. Phuong phap tach chiét

- Sic ky 16p mong (TLC) duge thuc hién
trén ban moéng trang sian DC-Alufolien 60 F,s,
va RP;; F,5, (Merck-Diic). Cac vét chit duge
phét hién bing dén tlr ngoai & hai budc séng 254
va 368 nm hoidc dung thudc thu 1a dung dich
H,SO, 10% phun déu lén ban mong roéi siy &
nhiét do cao cho dén khi hién mau.

- Séic ky cot (CC) dugc ti€n hanh véi chat
hap phu pha thuong (Silica gel 240 - 430 mesh,
Merck) hoac pha ddo (ODS-60-14/63, Fujisilisa-
Nhat Ban).

2. Cac phuong phap phé

- Phé khéi lugng phun mu dién tir (ESI-MS)
dugc do trén may AGILENT 1200 LC-MSD
Trap ctia Vién héa hoc cac hgp chit 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 thuec vat

Than va ré cay Aganope balansae (Gagnep.)
Phan Ke Loc, Fabaceae (ma man) dugc thu hai
vao thiang 2 nam 2008 tai Km 07, phudng
Quang Trung, thi x4 Ha Giang. Mau dugc 6ng
Ng6 Van Trai, Phong Tai nguyén thuc vat, Vién
Duoc liéu gidm dinh tén khoa hoc. MAu tiéu ban
dugc luu gitr tai Vién Dugc liéu.

4. Phan lap cac chat

Phan ré da phoi kho, xay nho (2 kg) dugc
chiét ba 1an v6i MeOH, dich chiét dugc gom lai
roi co can thu dugce 45 g céan chiét. Cin MeOH
sau d6 duogc hoa vao nudc va chiét phan doan
bang CHCl, thu dugc 27 g can CHCl,. Tién hanh
sic ky cot silica gel phan cin nay véi hé dung
moi gradient CHCl;-MeOH (0 - 100% MeOH)
thu dugc 3 phan doan FA1-3. Phan doan FA1
sau khi ti€n hanh phan tich bang cot silica gel

v6i hé¢ dung moi CHCL;-MeOH-H,O (6,5:1:0,1
v/v/v) thu duoc cic hop chat 3 (8,0 mg) va 4
(24,0 mg). Phan doan FA2 dé két tinh trong
dung moi hexan-axeton thu dugc hop chat 8 (70
mg). Phan doan FA3 dugc phan lap béang séic ky
cot silica gel v6i hé dung moi CHCl;-MeOH-
H,O (5:1:0,1 v/v/v) thu dugc cic hop chat 1
(12,0 mg), 2 (24,0 mg).

Phan than phoi kho, xay nho (2 kg) dugc
chiét phan doan tuong tu nhu phan ré thu dugc
20 g can CHCl,. Tién hanh sic ky cot silica gel
phan can nay véi hé dung moi gradient CHCl,-
MeOH (0 - 100% MeOH) thu dugc 4 phan doan
FB1-4. Hop chat 6 (4,5 mg) dugc tinh ché tir
phan doan FB2 bing cot sic ky C-18 v6i hé
dung mo6i MeOH:H,O (20:1, v/v). Phan doan
FB3 dugc phan lap bing séc ky cot silica gel véi
hé¢ dung moi hexan-etyl axetat (5:1 v/v) thu
duoc cac hgp chit 5 (50 mg) va 7 (7,0 mg).

1-0--D-glucopyranosyl-(2S,3S,4R)-2N-
[(2'R)-2'-hydroxyoctadecananoyl]-14(E/Z)-
docosene-1,3,4-triol (1): C,,Hz,NO,,. Chat bot
mau tring; ESI-MS mi/z: 838 [M+Nal]*, 816
[M+H]*; Phé 'H NMR (500 MHz, CD,0D) va
“C NMR (125 MHz, CD;0D), xem bang 1.

1-0-f-D-glucopyranosyl-(2S,3S,4R)-2N-
[(2'R)-2'-hydroxyoctadecananoyl]-14(E/Z)-
tetracosene-1,3,4-triol (2): C,Hy;NO,,. Chat
bot mau tring; ESI-MS m/z: 866 [M+Na]* va

844 [M+H]*; Phé 'H NMR (500 MHz, CD;0OD)
va "C NMR (125 MHz, CD;0D), xem bang 1.
1-0-(octadec-4-en-1-0yl)-3-0-[ 5-D-
galactopyranosyl-(1—6)-3-D-
galactopyranoside]-glycerol (3): C;;H Oy,
Chat bot mau trang; ESI-MS m/z: 703 [M+Nal*;
Phd '"H NMR (500 MHz, CDCL,-CD,0D) va "*C
NMR (125 MHz, CDCl,-CD;0D), xem bang 2.
1-O-(octadec-4,6-diene-1-o0yl)-3-0-[ 5-D-
galactopyranosyl-(1—6)-5-D-
galactopyranoside]-glycerol (4): C;;Hs0,,.
Chat bot mau trang; ESI-MS mi/z: 701 [M+Na]*;
Phé "H NMR (500 MHz, CDCl,-CD,0D) va *C
NMR (125 MHz, CDCl;-CD,0D), xem bang 2.
5,6-Dehydrokawain (5): C,H,,0;. Chit bot
mau tring; 'H NMR (500 MHz, CDCL,) §,, 5,49
(IH, d, J =2,0 Hz, H-3), 5,94 (1H, d, J = 2,0 Hz,
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H-5), 6,59 (1H, d, J = 16,0 Hz, H-7), 7,50 (1H,
d, J = 16,0 Hz, H-8), 7,31 - 7,51 (5H, m, H-2"-
6'), 3,82 (3H, s, OMe); *C NMR (125 MHz,
CDCl,) & 163,9 (C-2), 88.8 (C-3), 171,0 (C-4),
101,3 (C-5), 158,6 (C-6), 118,6 (C-7), 135,8 (C-
8), 1352 (C-1), 127,4 (C-2, 6), 128.9 (C-3', 5,
129,4 (C-4") va 55,9 (OMe).

4-Hydroxychalcone (6): C,sH,,0,. Chat rin
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mau vang; 'H NMR (500 MHz, CDCl;) §,; 7,90
(2H,d,J=8,0Hz, H-2,6),7,76 (1H,d, J = 15,5
Hz, H-o), 7,48 - 7,59 (5H, m, H-2'-6"), 7,38 (1H,
d,J=15,5Hz, H-$), 6,80 (2H, d, J = 8,0 Hz, H-
3,5). ”C NMR (125 MHz, CDCI;) & 126,5 (C-
1), 130,4 (C-2, 6),115,9 (C-3, 5), 159,6 (C-4),
138,4 (C-1", 128,3 (C-2',3',5', 6", 132,5 (C-4"),
119,0 (C-B), 145,5 (C-ar) va 191,1 (C=0).

OMe

RO

7 R=H 8 R=¢glc

Hinh 1: Cau tric héa hoc cua cdac hop chat 1 - 8

11 - KET QUA VA THAO LUAN

Hop chét 1 thu duge dudi dang bot vo dinh
hinh mau trang. Trén phé 'H-NMR xuat hién
nhiing tin hiéu dac trung cho mot géc dudng
glucopyranoside véi tin hiéu cong hudng cua
proton anome tai &y 4,30 (1H, d, J = 7,5 Hz) va
cac tin hiéu khac ctia phan tir dudng trong
khoang &, 3,2 - 4,2. Mot mach dai vé6i cdc tin
hiéu clia nhém CH; cu6i mach tai 8,;0,91 (6H, t,
J =6,5 Hz), cdc nhém CH, tai 8 1,20 - 1,50 (m)
va mot noi doi tai 85,37 - 5,43 (2H, m). Pho
*C NMR ctia 1 khang dinh su ¢6 mat clia phan
tor dudng glucopyranoside tai & 104,6, 78,0,
77,8, 75,5, 71,5 va 62,6. Hing s6 tuong tac J =
7,5 Hz cua proton anome ching to H-1” va H-2”
cung chiém vi tri axial. Ngoai ra, mot axit béo
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mach dai cling duogc xdc dinh bang cac tin hiéu
clia nhém carboxyl tai 8- 177,0, clia néi doi tai
8-130,7 - 131,5, clia nhém CH; tai 8¢ 15,6. Cac
tich phan trén ph6 'H NMR cho thay chi ¢6 hai
proton clia mot néi doi, tuy nhién trén phd “C
NMR lai xuat hién bon vach pic tai & 130,7-
131,5 ching to hop chat 1 12 hon hgp cua hai
dong phan cis va trans [2]. Phd ESI-MS cho
thay 1 c6 khoi lugng phan tir 1a 815 véi cac vach
phé tai m/z 816 [M+H]* va 838 [M+Na]*. So6
khai 1€ ctia 1 ching t6 hgp chat nay ¢6 chita mot
s6 1& nguyén tu nito. Két hgp cdc dit kién nay
cho thay 1 ¢6 dang khung cerebroside gom mot
mach glycosphingolipid lién két v6i mot axit
béo qua cdu amide, dang chat nay khd phé bién
trong tu nhién [2 - 4]. Phd hai chiéu HMBC cho
thay tuong tdc gitta H-1" (8,;4,30) v6i C-1 (O



69,9), giita H-2 (8,,4,27) v6i C-1 (8. 69,9)/C-3
(8 75,5)/C-4 (8. 73,0) va véi C-1' (8. 177,0),

diéu nay khang dinh goc duong dugc néi vao vi
tri C-1 va mach axit gan vao vi tri C-2.

Bdng 1: S6 lieu phé 'H va *C NMR ciia hop chat 1 va 2

1 2

¢ 6,/ ,Hz d¢ o,/ ,Hz d¢
Sphingolipid
1 3,84/4,09 m 69,9 3,83/4,08 m 69,9
2 4,28 m 51,6 4,27 m 51,7
3 3,62t (6,0) 75,5 3,61(6,0) 75,7
4 3,56 m 73,0 355m 73,0
5 2,00 m 33,0 2,00 m 33,0
6-13, 16-21 1,31 m 29,9-30,8 1,30 m 30,0-30,8
14-15 5,37-543 m 130,7-131,5 | 5,36-543 m 130,7-131,5
22,23 0,92t (6,5) 14,4 1,30 m 30,0
24 - - 0,91t (6,5) 14,3
Axit béo
I - 177,0 - 177,1
2' 4,04 m 73,0 4,05 m 73,0
3 1,70 m 32,8 1,70 m 33,1
4'-17 1,31 m 29,0-30,0 1,30 m 30,0-30,8
18 0,92t (6,5) 14,4 0,91t (6,5) 14,3
Glc
1" 4,31d(7,5) 104,6 4,30d (7.,5) 104,7
2" 3,20 m 75,0 3,19 m 75,0
3" 3,30 m 78,0 3,30m 78,0
4" 3,30 m 71,5 3,30m 71,6
5" 3,38 m 77,9 337m 78,0
6" 3,70/3,90 m 62,6 3,69/3,89 m 62,7

Trén phé khoi luong ESI-MS ctia 1 xuat hien 691  [M-124+H]" tuong dng  véi

cac pic m/z 816 [M+H]* va 838 [M+Na]" tuong
ung véi cong thic phan tb C,,HgNO,,. Manh
ion m/z 301 ¢6 cuong do 16n nhit duoc nhan
dinh 1a cla phan axit béo khd bén con lai sau
khi da bi céit khoi phan glycosphingolipid. Diéu
nay ching t6 mach axit béo 1a 2-
hydroxyoctadecanamide va mach sphingolipid
gdém mot chudi 22 carbon. Manh phd tai m/z

[C;;H,,NO,(]* ching té noi doi ciua mach
sphingolipid ndm & vi tri C14/15. Hoa hoc lap
thé clia 1 duoc xdc dinh 12 25,35,4R,2'R bing
viéc so sénh cdc gid tri phé 'H-, C-NMR ciing
nhu hing s6 tuong tic J cha 1 v6i cdc gid tri
tuong ung clia (25,3S,4R)-2-[(2R)-2-
hydroxytetracosanoylamino]-1,3,4-

hexadecanetriol [13] cling nhu véi cdc hgp chit
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cerebroside c¢6 cung céu tric (25,35,4R,2'R)
khac [14, 15]. Nhu vay, hop chat 1 duoc xac
dinh 12 1-0-B-D-glucopyranosyl-(25,3S,4R)-2N-
[(2'R)-2'-hydroxyoctadecananoyl]-14(E/Z)-
docosene-1,3,4-triol.

Hop chat 2 duoc tich ra dudi dang bot vo
dinh hinh mau trang. Phé 'H va *C NMR clia 2
hoan toan tring khép véi phd cua 1 ching to
cdu trdc cua 2 cling 12 mot cerebroside véi cau
triic héa hoc tuong tu va c6 héa hoc lap thé
(28,3S,4R,2'R) giong nhu hop chat 1. Phé khai
lugng ESI-MS ctia 2 cho thdly ¢6 pic ion m/z 844
[M+H]" va 866 [M+Na]* tuong tng véi cong
thac phan tir C,sHy;NO,,. Nhu vay cau tric cua
2 c6 thém hai nhém CH, so vé6i 1. Cac tin hiéu
pic khdc trén phé MS cuia 2 rat giong véi 1 trong
dé manh m/z 301 ching t6 2 chda nhém 2-
hydroxyoctadecanamide va mach sphingolipid
la mach tetracosene. Manh ion m/z 691 [M-
154+H]* khiang dinh n6i doi clia mach
sphingolipid ndm & vi trf C14/15. Nhu vay, hop
chat 2 dugc xdc dinh 1a 1-0-B-D-
glucopyranosyl-(2S,35,4R)-2N-[(2'R)-2'-
hydroxyoctadecananoyl]-14(E/Z)-tetracosene-
1,3,4-triol.

Hop chét 3 1a mot chét bot vo dinh hinh mau
trang. Phé 'H NMR ctia 3 cho thdy c¢6 mit clia
mot mach axit béo khong no véi tin hiéu cua
nhém CH; (8, 0,88), chum CH, (&, 1,29) va
proton cta néi doi (8, 5,34). Céc tin hiéu dic
trung cta hai goc duong galactose ciing dugc
x4c nhan qua hai tin hiéu cua proton anome tai
Oy 4,32 va 4,96 cing véi cdc tin hiéu khéc trong
khoang &, 3,3 - 4,1. Phé "C NMR va DEPT clia
3 khéng dinh rd rang mach axit béo khong no
v6i tin hiéu cia nhém carboxyl (8¢ 174,2), mot
n6i doi (8¢ 129,5 va 129,8), cdc nhém CH, (d
29,5) va nhém CH; (8. 13,8). Hai tin hiéu
cacbon anome ctia goc dudng ciing xudt hién rd
rang tai O¢ 103,6 va 98,9. Céc tin hiéu cta cic
nhém cacbon khac trong goc dudng xuat hién
trong viing trudng tuong doi cao . 61,5 dén
72,7 ching té day la ciac goc dudng galactose.
Do dich chuyén hod hoc ctia cacbon C-6' clia
goc dudng galactose thit nhat bi dich chuyén lén
66,2 cho thdy goc dudng galactose thd hai gin
vao vi tri C-6'. Ngoai ra trén phd “C NMR va
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DEPT con thay su ¢6 mat mach glycerol véi tin
hiéu ctia mot nhém oximethin (8. 68,3) va hai
nhém oximetylen (§: 64,8 va 71,6). Nhiing dit
kién trén cho thdy 3 1a mot glycerogalactolipid
lién két véi mot axit béo khong no, mot nhém
chat ciing tuong doi pho bién trong thién nhién
[5 - 7]. Phé khéi ESI-MS xuat hién pic ion m/z
703 [M+Na]* ching t6 3 ¢6 cong thitc phan ti
Cy3HgyOys. Theo d6, 3 s€ la este digalactosyl-
glyceryl otadecenoat. Vi tri cia ndi doi trong
mach axit béo dugc xac dinh 1a tai vi tri C-4/C-5
dua vao pic ion m/z 507 [M-196+Na]* la cta
manh phan tir bi cit tai vi tri C-4. Nhu vay, 3
dugc xéac dinh la 1-O-(octadec-4-en-1-oyl)-3-O-
[5-D-galactopyranosyl-(1 —6)-5-D-
galactopyranoside]-glycerol.

Hop chit 4 thu duoc duGi dang bot mau
trang va c6 khoi lugng phan tir 944 dua vao phd
khoi lugng ESI-MS. Su tuong dong vé dit lieu
phd 'H va *C NMR ctia 4 va 3 cho thdy 4 ciing
la mot glycolipid lién két v6i mot axit béo
khong no. Su khac nhau duy nhét 1a tin hiéu
proton ctia néi doi trong mach axit béo c6 cudng
do tich phan tuong duong 4H trén phé '"H NMR,
dong thoi ¢6 4 vach pic tai d. 127,7; 127,8;
129,8 va 130,0 trén phé “C NMR. Diéu nay
chiing td 4 c6 chia hai n6i doi trong mach axit
béo. Phé khoi ESI-MS xuat hién pic ion m/z 701
[M+Na]* tuong tng véi cong thdc phan tu
C,;H5,0,,. Nhu vay hop chit 4 ¢6 cau tric giong
v6i 3 va c6 thém mot n6i doi trong mach dai.
Maénh ion tai m/z 533 [M-168+Na]* chiing td
mach axit béo bi cat tai vi tri C-6. Nhu vay, 4
dugc xac dinh la 1-O-(octadec-4,6-diene-1-oyl)-
3-0-[B-D-galactopyranosyl-(1 —6)-5-D-
galactopyranoside]-glycerol.

Hop chat 5 1a mot chét bot vo dinh hinh mau
trang. Phé 'H NMR clia 5 cho thdy su c6 mat
clia mot noi doi ¢6 céu hinh frans véi tin hiéu
proton tai &, 6,59 va 7,50 (mdi pic 1H, d, J =
16,0 Hz), hai tin hiéu doublet tai 85,49 va 5,94
(modi pic 1H, d, J = 2,0 Hz), nhém 5 proton cua
vong phenyl tai &, 7,31 - 7,51 va tin hiéu cua
mot nhém metoxy tai & 3,82. Phd *C NMR va
DEPT ciia 5 khang dinh sy c6 mat chia mot
nhém metoxy, bén nhém cacbon bac 4 va 7
nhém metin trong dé cé cdc pic o 127,4 va



128.,9 1a cac pic chap. Ba tin hiéu cacbon bac 4
xuét hién ¢ truong twong doi thdp &. 171,0,
163,9 va 158,6 cung véi hai tin hiéu doublet cua
H-3 va H-5 ¢6 hang s6 lién két J = 2,0 Hz goi ¥
khung 2H-pyran-2-one [8, 9]. Nhu vay, 5 s& co
cdu tric la mot vong pyran ndi v6i mot vong
phenyl qua cau etylen. So sanh vdi tai liéu tham
khao [9] cho thdy céc s6 liéu phd cta 5 hoan
toan tring khdép véi cac s6 liéu tuong dng cla
5,6-didehydrokawain, mot hop chat da dugc
phan 1ap tur cay Piper methysticum [9].

Hop chat 6 dugc tach ra dudi dang mot chat
rdn mau vang tuoi. Trén phé 'H NMR xuét hién
hai tin hiéu douplet cua vong p-phenyl tai
8,7,90 va 6,80 (mdi pic 2H, d, J = 8,0 Hz), hai

tin hiéu proton ciia mot ndi doi céu hinh trans
tai & 7,38 va 7,76 (mdi pic 1H, d, J = 15,5 Hz).
Ngoai ra mot chum pic tai 8, 7,48 - 7,59 c6
cuong do tich phan btuong duong 5H 1a tin hiéu
ctia mot vong phenyl.

Phé ""C NMR va DEPT clia 6 cho thay su
¢6 mat clia 4 nhém carbon bac 4 trong d6 mot
nhém xeton tai 8¢ 191,1. Céc pic con lai déu la
tin hiéu clia nhém metin trong d6 cac pic tai d¢
115,9, 130,4 va 128,3 c6 cuong do cao do cac
nhém carbon d6i xting. Két hop céac s6 liéu nay
cho thdy 6 c6 dang khung chalcone c6 mot
nhém thé hydroxy. So sdnh véi tai liéu tham
khdo, chat 6 duoc xdc dinh la 4-hydro-
xychalcone [10].

Bdng 2: S6 lieu phé 'H va *C NMR ciia hop chat 3 va 4

3 4
¢ 8, (J , Hz) | 3 8, (J , Hz) | 3
Glyceryl
1 4,11 m 64,8 4,10 m 64,9
2 3,84 m 68,3 3,84 m 68,3
3 3,74 m 71,6 3,74m 71,6
Galactose |
I 432brs 103,6 432 brs 103,6
2' 3,62 m 71,6 3,62 m 71,6
3 3,62 m 72,7 3,62 m 72,7
4 3,84 m 68,3 3,84 m 68,3
5' 3,62 m 72,7 3,62 m 72,9
6' 3,68 m/3,90 m 66,2 3,68 m/3,90 m 66,2
Galactose II
1" 496 brs 98,9 497 brs 99,0
2" 3,74 m 70,4 3,74 m 70,4
3" 4,02 m 68,7 4,02 m 68,7
4" 4,02 m 69,9 4,02 m 69,9
5" 3,84 m 71,0 3,84 m 71,0
6" 3,60 m/3,88 m 61,5 3,60 m/3,88 m 61,5
Axit béo
1" - 174,2 - 174,2
2" 2,35t(9,0) 33,9 2,76 1 (9,0) 33,9
4", 5™ 5,34 m 129,5; 129,8 | 5,34 m 130,5; 129,8
6", 7" 1,29 br s 27,0-29,5 |534m 127,8; 127,7
8"-17" 1,29 br s 27,0 - 29,5 1,29 br s 27,0 - 29,5
18" 0,88t (7,0) 13,8 0,88t (7,0) 13,7
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Hai hop chit orsitosterol (7) [11] va
daucosterol (8) [12] dugc xdc dinh bing cdch
kiém tra v6i chat chudn trén ban méng TLC va
so sdnh s6 lieu phé 'H NMR véi tai liéu tham
khao. Pay la nhiing hop chat rat phé bién trong
thién nhién.
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