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Abstract

Agarwood is one of the famous incense, valuable products in tropical forest and is used as a sedative, analgesic and
digestive in traditional medicines. From the wood of Aquilaria sinensis growing wild in Son La province, syringaresinol

(1), (E)-N-feruloyltyramin (2),

(E)-N-[2-hydroxy-2-(4-hydroxyphenyl)ethyl]ferulamid (3), (Z2)-N-[2-hydroxy-2-(4-

hydroxyphenyl)ethyl]ferulamid (4), 5,4'-dimethoxyflavone-7-O-f-D-xylopyranosyl-(1—6)-4-D-glucopyranoside (5),
were isolated. Their structures were elucidated on the basis of MS and NMR spectral data.
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1. MO DAU

Chi Aquilaria c6 25 loai thudc ho Tram
(Thymelaceae), trong do khoang 15 loai c6 kha nang
tao tram. Loai Aquilaria crassna Pierre ex Lecomte
(D6 bau) va Agquilaria sinensis (Lour.) Gilg.
(Chinese eaglewood, D6 tau) la nhitng loai tao duoc
nhiéu trim nhit va chat luong trim thom nhat [1, 2].
Tram Viét Nam duoc xem la thuong hang trén thi
truong qudc té va co gia lubn cao hon cac loai trim
khéac. Tur Tram huong thu tai Khanh Hoa, Viét Nam
(Vietnamese agarwood), Jun-ya Ueda va cong su
(2006) da tim dugc mot sesquiterpen moi c6 hoat
tinh t6t dbi v6i hé than kinh khi thir in vitro [1].

Cay D6 tau (4. sinensis) phan bd nhiéu & phia
Nam Trung Quoc O nuée ta cdy moc tu nhién va
duoc trong nhiéu & Son La, Pién Bién. Thanh phan
hoa hoc chu yéu cua cay A. sinensis 1a cac hop chat
sesquiterpen va cac dan xuat cua lignan, nor-guaian
[2, 5, 7]. Nghién ciru gan ddy ctia Jun Liu (2008) cho
thdy dich chiét ethanol gb ciy A. sinensis c6 hoat
tinh manh ddi véi té bao ung thu da day (ICso= 14,6
ug/mL) [2]. Cho dén nay chua c6 cong bd niao vé
thanh phﬁn hoa hoc cay A. sinensis moc ¢ Viét Nam.
Tién hanh nghién ciru gd cdy D6 tau moc tw nhién &
Son La, chung t6i da phan 1ap va xac dinh dugc cAu
tric cia mot lignan syringaresinol (1), ba dan xuét
cua cinnamic amid la (E)-N-feruloyltyramin (2), (E)-
N-[2-hydroxy-2-(4-hydroxyphenyl)ethyl]ferulamid
3), (2)-N-[2-hydroxy-2-(4-hydroxyphenyl)ethyl]-
ferulamid (4) va mdt flavonon glycosid la 5,4'-
dimethoxyflavon-7-O-/D-xylopyranosyl-(1—6)-3
D-glucopyranosid (5).

2. THUC NGHIEM
2.1. Thiét bi, hoa chit

Ph6 ESI-MS: Agilent 6310. Phdé HR-ESI-MS:
FT-ICR-MS Varian. Phé NMR: BRUKER Avance
500 spectrometer [499,8 MHz (‘H) va 125 MHz
(°C, DEPT)]. Tin hiéu cuia TMS dugc dung lam ndi
chuan cho phé '"H-NMR (8= 0 ppm); tin hiéu dung
modi CDCl; (0= 77,0 ppm), DMSO (o6 = 40,0 ppm)
va CD;0D (5= 49,0 ppm) dugc dung 1am chuén cho
phé “C-NMR. Sic ky cot: Sephadex LH-20 hoic
silicagel 60, 0,06-0,2 mm (Merck) dugc dung cho
cot dau; silicagel 60, 40 — 63 xm (Merck) dugc dung
cho cac cot tiép theo; sic ky 16p mong: silicagel 60
F-254 (Merck).

2.2. Miu thue vat

Mau gd D6 tau duoc thu hai tai Chiéng An, TP.
Son La thang 5 nam 2009. Tén khoa hoc la
Agquilaria sinensis (Lour.) Gilg. do TS. Ngoé Vian
Trai, Vién Duoc li¢u Trung wong xac dinh, ti€u ban
s6: DB05/2009 dugc giir tai Vién Hoa hoc, Vién
Khoa hoc va Céng nghé Viét Nam.

2.3. Chiét, tach va s6 liéu pho

1,3 kg mau g6 Do tau da phoi kho va xay nho
dugc ngdm chiét bang MeOH (90%) ¢ nhiét do
phong, dung méi dwoc cit loai dudi ap suat giam
(45°C). Dich nu6c con lai dugc phin bd trong
n-hexan, EtOAc va n-BuOH, cit loai dung moi thu
duogc 6,2; 3,0 va 15 g can cac dich chiét tuong Gng.
Can dich chiét BuOH (15g) dugc phén tich thanh 4
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phan doan chinh (ky hi¢u la ASB1—>ASB4) bing
sac ky loc gel sephadex LH-20 (MeOH). Tién hanh
tach tiép phan doan ASB2 (9 g) bang sic ky cot trén
silicagel, dung méi rira giai la CH,Cl,-MeOH
(95:5—-75:25), thu dugc 21 phan doan (ky hi¢u la
ASB2D1—>ASB2D21).

2.3.1. Syringaresinol (1)

Phan doan ASB2D4 (310 mg) duoc chay sic ky
loc gel sephadex LH-20 (MeOH) va lam sach bang
sac ky cot silicagel, dung mdi rira giai 1a n-hexan-
EtOAc (80:20—55:45) thu dugc 3 phan doan chinh
(ASB2D4-1—>ASB2D4-3). Chit 1 mau tim nhat
(43mg, hl. 0,0033%) duogc tach ra tr phan doan
ASB2D4-2. Phé khdi phan giai cao (HR-ESI-MS,
positive ions, m/z): 441,1625 [M+Na]" (theo tinh
toan  CpHyOgNa),  442,1671  [M+H+Na]
(C5,H,705Na). Sé liéu phd 'H-, *C-NMR: Béng 1.

2.3.2. Dan xudt ciia cinnamic amid: (E)-N-
feruloyltyramin (2), (E)-N-[2-hydroxy-2-(4-
hydroxyphenyl)ethyl]ferulamid (3), (Z)-N-[2-
hydroxy-2-(4-hydroxyphenyl)ethyl] ferulamid (4)

Phan doan ASB2D6 (225,5mg) dugc tién hanh
sic ky cot trén silicagel, dung moéi rira gidi 1a n-
hexan-EtOAc-MeOH-H,O
(30:60:2:0,5—-30:60:7:0,5) thu dugc 9 phan doan
chinh (ASB2D6-0—ASB2D6-8). Chit 2 (ky hiéu la
ASB2D6.1, 37,2mg, hl. 0,0029%), dang dau, mau
vang, dugc tach ra tir phan doan ASB2D6-1. S liéu
phé 'H-, "C-NMR, bang 2.

Phén doan ASB2D10 (254 mg) duoc tién hanh
sic ky cot trén silicagel voi dung méi rira giai 1a
n-hexan-EtOAc (40:60) — n-hexan-EtOAc-MeOH
(30:60:1) thu duoc 4 phan doan chinh (ASB2D10-1
—ASB2D10-4). Chat ky hiéu la ASB2D10 (8 mg,
hs. 0,00062%), dang dau, khong mau duoc tach ra tu
phan doan ASB2D10-2. Chat ASB2D10 gdém hai
ddng phan 3 va 4, sb liéu phd 'H-, "C-NMR,

Lignan, cinnamic amid va flavonon...
bang 3.

2.3.3. 5,4"-Dimethoxyflavon-7-O--D-xylopyranosyl-
(1—6)--D-glucopyranosid (5)

Chat 5 (50 mg, hs. 0,0038%), mau trang, hinh
kim, dugc két tinh tir phan doan ASB2D15 trong
metanol. Phé khéi phan giai cao (HR-ESI-MS,
positive ions, m/z): 593,1526 [M+H]" (CyH33014,
theo tinh to4n 593,1870), 299,0821 [M-(162+132)]".
S lidu phd 'H-, *C-NMR, bang 4.

3. KET QUA VA THAO LUAN

Dich chiét metanol 90% cua gb D6 tau sau khi
loai dung méi dudi ap suit giam dugc phan b lan
luot trong cac dung moi n-hexan, etyl axetat va n-
butanol. Cét loai dung méi thu dugc cac cin dich
chiét twong tmg. Tir can dich chiét n-butanol bang
sic ky loc gel trén sephadex LH-20 va sic ky cot
nhanh (flash chromatography) trén silicagel voi cac
hé¢ dung moi thich hop da phan 1ap dugc chat 1 - 5
(xem phan thyc nghiém 2.3).

Pho khéi phan giai cao (HR-ESI-MS) cuia chit 1
cé pic ion & m/z 441,1625 (CpH,ys0gNa) [M+Na]"
(theo tinh toan 1a 441,1525). Tuy nhién, phd NMR
cta chit 1 kha don gian va chi xuét hién tin hiéu cia
mdt nira s6 carbon va proton c6 trong phén tir, goi y
rang phan tir hoan toan dbi xtmg: Pho 'H-NMR ¢6 1
tin hiéu singlet cua bdn nhém OCH; ¢ 63,90 (12H).
O ving thom c6 1 singlet & 8 6,58 (4H), ngoai ra
con co6 duplét & 04,73 (2H, d, J=4,2 Hz, H-7/7") va
duplét cua duplét 6 3,09 (2H, dd, J = 4,2; 6,5 Hz,
H-8/8"). Phé "C-NMR va DEPT cho s liéu phu hop
véi phd 'H-NMR: &71,82 (2xCH,-9/9'), 102,77
(4xCH-2/2'; CH-6/6"), 86,09 (2xCH-7/7"), 54,37
(2xCH-8/8') va 56,41 (4xOCH3). Qua phan tich phd
va so sanh véi tai liéu [4], cAu truc cta chat 1 duogc
khing dinh 1a syringaresinol. Chat nay lan dau tién
duogc tach ra tir chi Syringa, ho Oleaceae va mot )
loai khac nhu Liriodendron tulipifera [7].

Bdng I: S6 liéu phd C- va '"H-NMR cua syringaresinol [4] va chat 1 [125/500 MHz, &ppm), J (Hz),CDCl;]

C Syringaresinol 1
oC [4] oC oH, J (Hz)
L1 2Cq 132,13 132,13
2,2,6,6 4CH 102,78 102,77 6,58,4H, s
3,3.5,5 4Cq 147,19 147,20
4,4 2Cq 134,38 134,37
7,7 2CH 86,08 86,09 4,73,2H, d (4,2)
8,8 2CH 54,38 54,37 3,09, 2H, dd (4,2; 6,5)
9,9 2CH, 71,83 71,82 4,28 dd (9,0; 6,5) 3,91° dd (9,0; 4,2)
OMe 4CH; 56,41 56,41 3,90, 12H, s
OH 5,52,2H, br s

*Tin hiéu bi che phu bai tin hiéu ctia nhém metoxy 83,90.
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Chét 2-4 c6 hip thy manh dudi dén tir ngoai &
budc song 254 nm. Chét 2 c6 cong thirc phén tir la
C1sH,oNO, duoc xac dinh bang cach két hop phd 'H-
, C-NMR va ion & m/z 314 [M+H]" trong phd khdi
ESI-MS. Trén phd C-NMR va DEPT xuit hién 16
tin hiéu cua 18 nguyén tir cacbon bao gdm: 6xCq (c6
1 nhém cacbonyl ¢ 6 169,14), 9xCH, 2xCH, va
1xCH;. Phé 'H-NMR c¢6 cip doublet c6 clng hing
sO twong tac (15,7 Hz) & 67,46 (d, H-7") va 6,42 (d,
H-8’) cho thay phan tir lién két d6i c6 ciu hinh
trans. Cap doublet c6 cing hang sb twong tac ortho
(J = 8,4 Hz) ctia bén proton thom & 67,06 (2H, d, J
= 8,4 Hz, H-2/H-6) va 6,74 (2H, d, J = 8,4 Hz, H-
3/H-5), tng v&i o6c130,7(C-2/C-6) va 6 116,27 (C-
3/C-5), cho phép du doan phan tir c6 vong thom co6 2
nhom thé ¢ vi tri para v6i nhau (vong A). Cum tin
hiéu ¢ 47,11 (d, J = 1,5 Hz, H-2’), 7,03 (dd, J = 1,5;
8,4 Hz, H-6"), 6,81 (d, J = 8,4 Hz, H-5), ing vai
ocl11,62 (C-2%), 123,18 (C-6”), 116,47 (C-5") cho
thiy phan tir con c¢6 mot nhan thom (vong B) c6 3

o
I

2

HO

OH

4: (Z)-N-[2-Hydroxy-2-(4-
hydroxyphenyl)ethyl] ferulamid

Pho 'H- va PC-NMR cua chit ¢6 ki hiéu 1a
ASB2DI10 c6 cac cdp tin hiéu kha gidng nhau,
nhung 1éch nhau mot chut vé do chuyén dich hoa
hoc va hang sb tuong tac, cho thay ddy la mot hdn
hop gém hai ddng phan ¢ ti 1& chat 3:4 = 3:1 dugc

Pham Thi Phuwong Dung va cong sy

nhom thé ¢ C-1, C-3 va C-4. Phd HMBC c6 tuong
tac cua H-7°/C-9 (06169,14), C-2°(6111,62), C-
6’(0123,18), khéng dinh sy c6 mat cua nhom
feruloyl trong phan tir (bang 2). Nhém etylamin
dugc xac dinh bdi sy hién dién ciua hai triplet co
cung hang sé twong tac (J = 7,5 Hz) tai 2,77 (2H, ¢,
H,-7) va 3,48 (1, H,-8, ) trong phd 'H-NMR va
835,75 (C-7) va 42,48 (C-8) & phd *C-NMR. Phd
HMBC c¢6 tuong tac cua C-9'/H-8, H-7', H-8' cho
biét nhom tyramin gin v6i C-9' ciia nhan ferulic. Két
hop s6 liéu phd MS, NMR va so sanh voi tai liéu
[8], dd khing dinh dwoc ciu truc cua chat 2 1a N-
trans-feruloyltyramin [N-(4-hydroxy-3-methoxy-£E-
cinnamoyl)]. N-Trans-feruloyltyramin cé hoat tinh
kim ham doéng ty mau va co6 tac dung bao v¢ gan va
dugc tim thdy trong cac loai Aristolochia
moupinensis, Cannabis sativa, Asimina triloba,

Annona montana, Tribulus terrestris, Piper nigrum,
Cananga odorata [7].

OCH; O

5: 4'.5-Dimethoxyflavon-7-O-[xylopyranosyl-(1—6)-3-D-
glucopyranosid]

xéac dinh qua duodng tich phan & phé 'H-NMR. Pho
khdi phan giai cao HR-ESI-MS chi c¢6 mét pic ion
phan tir & m/z 329,1267 (C,sH40s) [M]" (theo tinh
toan 329,1233), cho thdy day 1a hai dong phan. Ca
hai dong phan 3 va 4 déu c6 nhoém thé & vong A va
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B giéng nhu chit 2 dugc khang dinh qua cum tin
hiéu & oy 7,15 (d, 1,8 Hz, H-2"), 6,82 (d, 8,5 Hz, H-

5'), 7,04 (dd, 1,7; 8,5 Hz, H-6") va 67,24 (d, 8,5 Hz,
H-2/H-6) va 6,79 (d, 8,5Hz, H-3/H-5) (dong phan c6
ham luong 16n hon, bang 3). Khac v6i chit 2, chat
nay chi ¢c6 mot nhém metylen [J 3,56 (dd, J = 4,8;
13,5 Hz, H-8A), 3,46 (dd, J = 8,0; 13,5 Hz, H-8B;
oc48,30, (C-8)], con nhom kia dugc thay thé boi
nhom hydroxymethin [ 4,70 (dd, J = 5,0; 7,7 Hz,
H-7; 673,46 (C-7)] (chét 3), khang dinh sy c6 mit
ctia nhom 2-amino ethanoyl. Phé HMBC c6 tuong
tac cua H-8/C-9°(5169,53), C-7 (873,46) ching to
nhom 2-hydroxy-2-[4-hydroxyphenyl]etylamin
(octopamin) lién két vdi C-9°(C=0) cua ferulic. Phd
'H-NMR cua dong phan c6 ham luong 16n hon (3),
co cép doublet v6i hang s tuong tac ciia hai proton
olephinic c6 cu hinh trans (15,7 Hz) & 87,46 (d, H-
7, 6c142,26) va 6,48 (d, H-8’, &118,71), con dong
phan c6 ham lugng bé hon (4), c¢6 tin hi€u doublét

Lignan, cinnamic amid va flavonon...

ctia hai proton olefin c6 hang sb tuong tac dic trung
cho céu hinh cis (Z, J=12,7 Hz) (bang 3) va & phia
treong cao hon so véi 3 (J 6,64, H-7’; 5,85,H-8")
[10]. Qua phan tich sb liéu phd (‘H-, *C-NMR,
HMBC, HSQC) va so sanh voi dit liéu phd [9,10]
(bang 3), da khang dinh duoc phan doan ASB2D10
gom hai dong phan trans va cis (E va Z) clia N-[2-
hydroxy-2-(4-hydroxyphenyl)ethyl]ferulamid. ~Gan
day (2006), Marina va cong su da phan lap duoc
isomer c6 cdu hinh S tai C-7 tir ciy Aptenia
cordifolia, con isomer ciu hinh R ¢ hoat tinh khang
nam tét da duogc tim thiy trong cy Lycium chinense
[9]. Nesterenco va cong su (2003) di tong hop chét
nay, vi day la alkaloid c6 phan tir nhé nhung c6 hoat
tinh 1am chét t& bao theo chwong trinh mét cach
chon loc (selectively induces apoptosis) [9]. Theo
chung t6i dugc biét day 1a 1an dau tién dan xuét axit
cinnamic amit dugc tim thiy trong cdy Do tau (4.
sinensis) [7].

Bdng 2: S6 liéu phd *C- va "H-NMR cuia N-trans-feruloyltyramin [8] va chét 2
[125 MHz, 6 (ppm), CD;0D, 6 (ppm)]

C N-trans-feruloyltyramin [8] 2
&C SH, J (Hz) &C SH, J (Hz) Tuong tic HMBC
(C/H)
1 131,3 131,30 H-8/H-5
2 130,7 [7,044d(8,3) 130,70 7,06 d (8.5) H-6/H-7
3 116,3 (6,71 d(8.,3) 116,27 16,74 d (8.5) H-5
4 156,9 156,84 H-2/H-6; H-3/H-5
5 116,3 [6,71d(8.,3) 116,27 16,74 d (8.5) H-3
6 130,7 (7,04 d(8.,3) 130,70 7,06 d (8.5) H-2
7 358 (2,74 1(7,3) 35,75  |2,772H¢(7.5) H-2, H-6, H-8
8 425 3,45 ¢(7,3) 42.48 3,48 2H ¢ (7,5) H-7
' 128,3 128,29 H-5°, H-8'
2' 111,5 |7,10 d(1,2) 111,62 |7,11 1H d (1,5) H-6'
3' 1493 149,24 H-2'
4 149,8 149,76 3'-OCHs, H-2’/H-6’
5 116,5 [6,78 d(38.,1) 116,47 | 6,81d(8,4)
6' 1232 |7,02 dd (8,1, 1,2) 123,18 |7,03dd (1,5; 8,4) H-2', H-7'
7' 142,0 | 7,42 d(15,6) 141,99 | 7,46 d (16) H-2', H-6'
8 118,7 | 6,39 d(15,6) 118,80 | 6,42d(16) H-7'
9' 169,2 169,14 H-8, H-7', H-8'
3'-OMe 56,4 3,88 s (3H) 56,41 3,88 s (3H)
NH 3,84 brd(7,5)

Chat 5 phat quang manh dudi 4nh sang tr ngoai
(254 nm) va hién mau vang cam véi thudc thu
Dragendorff. Cong thirc phan tir ciia chit 5 la
CysH3,044 dugc xac dinh béng cach két hop phé 1H—
C-NMR va manh ion & m/z 593,1526 (CasH3014)
[M+H]" (theo tinh toan 1a 593,1870) trong phd khéi

phan giai cao HR-ESI-MS (positive ions). Manh ion
& m/z 299,0821 [M+H-(162+132)]", goi ¥ cho thiy
chat nay co6 thé c6 mot duong hexose va mot duong
pentose. Phdé C-NMR va DEPT cho thdy phan
aglycon c6 15 nguyén tir cacbon & phia trudng thap
(6 96,6 - 176,8 ppm), trong d6 c6 8Cq (c6 1 nhém
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cacbonyl ¢ §176,85), 7 nhom CH va ¢ phia truong
cao c6 hai nhém metoxyl. Phd 'H-NMR c6 singlet
cua 2 proton thom & 66,87 (br s, H-6) va 7,04 (br s,
H-8) cho thay vong A ¢6 nhom thé ¢ C-5 va C-7 va
tin hi¢u singlét & 56,77 la cia H-3. Cap duplet cia 4
proton thom ¢ 68,02 va 7,10 (mdi tin hiéu 2H, d) c6
cung hang sb tuong tac ortho (J = 8,3 Hz) cho thiy
vong B ¢6 nhom thé & C-4'. Phé HMBC khing dinh
thém két luan ndy qua tuong tic cia nhém methoxyl
voi C-4' (CHs/C-4') va nhom metoxyl con lai gin voi
C-5 (CHy/C-5) (bang 2). Pho 'H- va "C-NMR cua
phan aglycon cho s6 liéu phi hop véi phd cua
aglycon cia chit  54'-dimetoxyflavon-7-O-
glucopyranoside [6] va phﬁn duong phi hop v6i phod
cta glucose’—'xylose cua 5,4'- -dimetoxyflavon-7-O-
glucoxyloside [5]. Vi tri cua cdc nhom thé va lién
két giita hai duong duoc khing dinh thém qua tuong

Pham Thi Phuwong Dung va cong sy

tac C-H trong phd hai chiéu HMBC. Tuong tac cua
proton anome H-1"/C-7 cho thiy dudng glucose gin
v6i C-7 va tuong tac caa H-1"/C-6" cho biét hai
duong co lien két C-6"-C-1" (xylose'—>°glucose)
(bang 2). Hang s twong tac cta hai proton anome &
04,79 (d, J =174 Hz, H-1") va 64,20 (d, 7,4 Hz, H-
1") cho biét hai duong co cdu hinh S Két hop sb
liéu phé MS, NMR va so sanh vai tai liéu [5,6] da
khéng dinh duoc chu trac cua chat 5 la 5,4'-
dimethoxyflavon-7-O-[ #-D-xylopyranosyl-(1—6)-/3
D-glucopyranosid] (5,4'-dimethoxyflavon-7-O-
glucoxylosid). Chat nay da duoc tach ra 1an dau tién
tu cdy Dirca palustric [5]. M61 day (2009), Jin Qi va
cong su da phan lap duoc mot din xuét cua 5 1a 7.4

dimethoxyflavon-5-O-glucoxyloside tir 1a cay Do
tau (A. sinensis) [6].

Bdng 3: S6 liéu phd *C-, 'TH-NMR ctia chat 3+4 va ciia 3 [9]
[125/500 MHz, 6 (ppm), CD;0D, 6 (ppm)]

C |(E£)-N-[2-hydroxy-2-(4- ASB2D10
hydroxyphenyl)ethyl] ferulamid [9]
3 4°
& 6H,J(Hz) & SH, J (Hz) SH, J (Hz)

134,5 134,76

1284  7.22d(8,9) 12847 17,244 (8,5) 17,19d (8,5)

1165 6,77d(8.9) 116,15 6,79d (8.5) 6.77d (8.5)
4 158,1 158,05
5 1 1165  6,77d(89) 116,15 6,79 d (8,5) 6,77 d (8,5)
6 1284 7,22d(8,9) 128,47 7,24 d (8,5) 7,19 d (8,5)
7 735 |4,72dd (7.8,4.9) 73,46  |4,74dd (7,7,5,0) 4,70 dd (4,9;7,7)

A 3,53 dd (13,7, 4,9) 3,56 dd (13,5, 4,8) 3,56 dd (13,5, 4,8)
8 48,1  B344dd(13,7,7,8) 4830  3,46dd(13,5,7,9) 3,43 dd (13,5,7,9)
L 128,4 128,33
2 11,7 7,124 (1,9) 111,67 |7,154(1,8) 7,40 d (1,8)
3 149.,9 149,32
4 149,3 149,86
5 116,1 6,79 d (8.,8) 116,49 |6,82 d (8,2) 6,76 d (8,2)
6 1233 7,03dd(1,9; 8.8) 12330  7.04dd(1,7:8,5) 6,96 dd (1,9;8,2)
7 1423 744d(158) 14226 7,46 d (15,7) 6,64 d (12,7)
g 118,7 6,454 (15.,8) 118,71 6,48 d (15,7) 5,85 d (12,7)
9 169,6 169,53
3.0Me = 564  3.87s 56,46 3,90 3,86 s

NH 4,55 brs 4,55 br s

*Tin hiéu c6 cudng d6 16n hon; °Tin hiéu c6 cudng dd nho hon trong phd ciia ASB2D10.
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Bang 4: Sb 1iéu pho *C-, '"H-NMR cua chét 5 va tai liéu [5, 6]
[125/500 MHz, &ppm), DMSO]

C &C[56] &5 - SH, [5,6] - SH, J(Hz), 5 ¢ Tuwong tic HMBC (H/C)
2 161,5 160,9
3 105,9 106,5 6,71 1H, s 6,77 1H, s C-2, C-4, C-1
4 176,9 176,9
5 163,6 163,6
6 103,6 102,9 691 1H,d (2,3) 6,88 1H, s C-5,C-7, C-8, C-9
7 1583 158,1
8 96,7 96,6 708 1H,d (23) 7,04 1H, s C-6, C-7, C-9, C-10
9 1585 1585
10 109,4 109,2
I 1212 122,7
2,6 1282 128,0 7932H,d (8,7) 8,02 2H, d (8,3) C-3/5', C-4
3,5 1145 114,5 7012H,d (8,7) 7,10 2H, d (8,3) C-276', C-1'
4 160,9 160,1
1" 1044 103,7 478 1H,d (7,6) | 4,79 1H, d (7,4) o
2" 76,5 76,6 3,12 1H, £ (8,3)
3" 75,9 75,4 3,74 1H, m
4" 69.8 69,8 3,23 1H, brd (3,3) C-3", C-6"
5" 77,5 76,6 335 1H, m C-4"
6" 68.7 68,7 ?}19324}(1’061”{ M 7398 1H, d (10,9)
3,71 1H, d (10,9)
G 104,1 104,1 H-1"-H-5") 420 1H, d (7,4) C-6"
o 734 73,44 3,00 1H, br d (7.4)
3 73,3 73,37 3,12 1H, m
4" 69,5 69,5 3,58 1H, 7 (8,3)
5 65,6 65,6 3,04 1H, br d (8,3)
OMe- | 56,1 56,1 3,90 s 3,90 s C-5
5
OMe- | 56,1 55,5 3,85 s 3,89 C-4
4'
OH 10,36 br s 5,57, 5,16, 4,92 br s

Loi cam on: Chung téi xin chdn thanh cam on TS.
Ngé Van Trai, Vién Duoc licu Trung wong, ThS.
Nguyé~n Thé Anh, Vién Hoéa hoc vé viéc xdc dinh
mau thwe vit; UBND tinh Son La vé viée hé tro kinh
phi cho dé tai nghién ciru.
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