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Abstract

Chemical investigation of Fissistigma rufinerve (Hook. f. & Thoms.) Merr. growing in Hoa Binh province,

Vietnam led to the isolation of two

dihydroflavonol

glycosides named astilbin [(2R,3R)-3'4".5,7-

tetrahydroxydihydroflavonol 3 f-O-a-L-rhamnopyranoside], engeletin [(2R,3R)-4',5,7-trihydroxydihydroflavonol 3 4-O-
a-L-rthamnopyranoside], and 8-hydroxy-9-methoxy-1,2-methylenedioxyaporphine. Their structures were determined on
the basis of MS, NMR spectra and comparison with reported data.
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1. MO DAU

Cay Lanh cong gan hoe [Fissistigma rufinerve
(Hook. F. & Thoms.) Merr.] 1a ciy day leo than g,
moc rai rac trong rung tha sinh & do cao 300 - 1200
m & cac tinh Hoa Binh, Lao Cai, Ha Giang, Cao
Bang, Quang Ninh, Khanh Hoa [1]. Ciy nay chua
dugc nghién ctru vé thanh phin hoa hoc ¢ Viét Nam
cling nhu trén thé gidi. Tiép tuc nghién ctru thanh
phﬁn hoéa hoc chi Fisisstigma & Viét Nam, bai bao
nay s€ thong bao viéc phan lap va xac dinh cAu tric
hoa hoc cua hai dihydroflavonol glycosid 1a astilbin
[(2R,3R)-3',4',5,7-tetrahydroxydihydroflavonol 3/
O-a-L-rhamnopyranosid, 1], engeletin [(2R,3R)-
4',5,7-trihydroxydihydroflavonol 3/0-a-L-
rhamnopyranosid, 2] va 8-hydroxy-9-methoxy-1,2-
methylenedioxyaporphin (3). Ciu tric hoa hoc cua
cac chat duoc xac dinh bang cach két hop cac
phuong phap phd khdi (ESI-, HR-ESI-MS), phd
cong huong tor hat nhan proton, cacbon 13 mot
chiéu, hai chiéu ('H-, "C-NMR, 2D-NMR) va so
sanh vé6i cac tai liéu di cong bb.

2. THUC NGHIEM
2.1. Thiét bi, may méc

Phé khéi HR-ESI-MS: FT-ICR-MS Varian
(USA). ESI-MS: LC-MSD-Trap-SL Agilen. NMR:
BRUKER Avance 500 spectrometer [499,8 MHz
(‘H) va 125 MHz (*C, DEPT)]. Chat ndi chuan
TMS (6= 0 cho "H) va tin hiéu dung méi CDCl; (5=
77,0), CD;0D (& = 49,0 ppm) cho "C. Tét ca cac
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loai phé duogc do tai Vién Hoa hoc, Vién Khoa hoc
va Cong ngh¢ Viét Nam. CC: Silica gel 60, 0,06 -
0,20 mm (Merck) cho cot dau, silica gel 60, 40 - 63
pum (Merck) cho cac cot tiép theo. Silica gel 60 F-
254 (Merck) dugc diung cho sic ky 16p mong.

2.2. Mau thuc vat

Mau 14 ciy Lanh c6ng gan hoe dugc thu hai vao
thang 4/2007, tai Pa Co, Mai Chau, Hoa Binh. Tén
cdy do TS. Ngbé Van Trai xac dinh, ti€u ban s6 PC-
04 duoc gilr tai Vién Hoa hoc, Vién Khoa hoc va
Cong ngh¢ Viét Nam.

2.3. Chiét, tach va so liéu pho

Mau 14 F. rufinerve dugc phoi kho, xay nho; 1,7
kg mau dugc ngam chiét bang MeOH-H,0 (95:5) &
nhiét d6 phong, cat loai MeOH dudi 4p suét giam &
nhiét d6 45°C. Dich nudc con lai duoc chiét phan
16p bang n-hexan, EtOAc va n-BuOH. Cat loai dung
moi thu duoc 17,5; 22,3 va 35,5 g can cac dich chiét
twong mg. Dich chiét EtOAc (22 g) dugc phan tich
bang sic ky cot silica gel, dung moi n-hexan-EtOAc
(80:20—20:80) thu dugc 10 phan doan (PCE-
1—PCE-10).

Chit astilbin [(2R,3R)-3',4",5,7-
tetrahydroxydihydroflavonol 33-O-a-L-
rhamnopyranosid, 1]

Twr phan doan PCE-7 dugc chay séc ky cot siliqa
gel, dung mo6i CH,Cl,-MeOH (80:20), thu dugc chat
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1 (17,2mg); Phd HR-ESI-MS: m/z 473,10594
[MJrNa]+ QCZIHZZOIINa, theo tinh toan 473,10598).
S liéu pho 'H-NMR: bang 1 va *C-NMR, bang 2.

Chét engeletin [(2R,3R)-4',5,7-
trihydroxydihydroflavonol 38-O-a-L-
rhamnopyranosid, 2]

Tt phan doan PCE-6 duoc chay sdc ky cot silica
gel, dung m6i CH,Cl,-MeOH (80:20), thu duoc chét
2 (21,6mg). Phd HR-ESI-MS: m/z 457,12656
[M+Na]" (C,;H»O(Na, theo tinh toan 457,11107).
S lidu ph6 'H-NMR, bang 1 va *C-NMR, bang 2.

Chit 8-hydroxy-9-metoxy-1,2-
metylendioxyaporphin (3)

Tir phan doan PCE-3 duoc tiép tuc chay sic ky

cot silica gel, dung mo6i EtOAc-MeOH

Céc hop chit ...

(80:20—30:70). Phan doan chinh dugc lam sach lai
bang cot sephadex LH-20 (MeOH), thu duoc chat 3
(22 mg). Chat nay hién mau da cam véi thudc thir
Dragendorff. Phé HR-ESI-MS: m/z 326,13879
[M+H]" (C10HNO,, theo tinh toan 326,13923). S6
liéu phd 'H- va *C-NMR, bang 3.

3. KET QUA VA THAO LUAN

Dich chiét MeOH-H,O (95:5) cua 14 ciy Lanh
cong gan hoe sau khi loai dung méi dudi ap suét
giam dugc phan bd lan lugt trong cac dung moi
n-hexan, etyl axetat va n-butanol. Cit loai dung moi
dudi ap suat giam thu dugc can cac dich chiét twong
tmg. T can dich chiét etyl axetat, bang sic ky cot
(SKC) thuong, sic ky cot nhanh (flash
chromatography) trén silica gel hoac sephadex LH-
20 voi cac hé dung moéi thich hgp da phan ldp dugc
ba chit 1, 2 va 3 sach.

H Astilbin
Engeletin

o
H

Két hop pic ion m/z 485,8 [M+CI]" & phd khbi
ESI-MS ion am (negative ions) va pic ion m/z
473,10594 [1\/[""1\1‘21]4r (tinh toan C21H22011Na la
473,10598) trong phd kh6éi HR-ESI-MS (positive
jons) da xac dinh duoc cong thirc phén tir cta chét 1
1a CyH0;, (M = 450). Chat 1 c6 gin véi mot
duong rhamnose dugc thiy 16 qua tin hidu cia nhom
metyl (641,20, d, J = 6,2 Hz, 6c17,88), nhdm methin
anome (04,08, 6c102.17) va cum tin hiéu cua 4
methin proton & 43,3 - 4,3 (Jc 70,54; 71,8; 72,2;
73,85) & phd 'H- va "C-NMR. Ngoai c4c tin hiéu
ctia dwdong rhamnose, phd *C-NMR va DEPT ¢ phia
truong thap (& 96 - 195 ppm) con ¢o tin hidu cua 15
carbon bao gébm: 8 cacbon bac 4 (trong d6 ¢o 1
nhom carbonyl & §195,94) va 7 nhém CH. Két hop
v6i cong thirc phéan tir, ching t6i du doan chat 1 1a
mét dihydroflavonol glycosid. Phé 'H-NMR, phia
truong thip c6 tin hiéu cia 3 proton thom: mot
duplét kép & 66,85 (dd, J=1,7; 8,1 Hz, H-6") va &
6,83 (d, J = 8,1 Hz, H-5") cho biét vong B c6 nhom
thé & C-3' va C-4". Vong A c6 hai proton & vi tri
meta voi nhau duoc théy rd tin hi¢u cua 2 proton &
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515,92; 5,94 (d, J ~ 2Hz). Nhu vdy, cdu trac cia
aglycon  duogc de  kién 1a  3'457-
tetrahydroxydihydroflavonol. Cap doublet & & 5,09
va 4,59 ¢6 cung hang sb twong tac (J = 10,7 Hz), cho
thiy hai proton H-2 va H-3 & khac phia v6i nhau
(2/-H va 3a-H). buong rhamnose gdn v6i C-3 duge
khang dinh qua twong tac cta proton anome H-1"/C-
3 trong phd HMBC (bang 2). Phé NMR cua chit 1
(bang 1 va 2) hoan toan phu hop véi phd cua astilbin
[2, 3], ngoai trir cudong do tin hi¢u cua H-6/C-6 la
kha yéu, hién tugng nay co thé duoc giai thich boi
proton nay bi anh hudng cau lién két hidro ciia nhom
5-OH/C=0 (1a), do vay proton H-6 dé& bi deuteri hoa
trong qua trinh do phd [2 - 5]. Qua phan tich sb liéu
phd va so sanh voi tai liéu [2, 3], cdu trac cia chit 1
dugc xac dinh la (2R,3R)-3',4',5,7-tetrahydroxy-
dihydroflavonol 3 f-O-a-L-rhamnopyranosid
(astilbin). Chét nay lan dau tién di dugc tach ra tir
ciy Astilbe microphylla va sau nay duoc tim thiy
trong cay Taxillus kaempferi, Vitis vinifera,
Eucryphia cordifolia [2 - 5, 8].
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Bdng 1: S liéu phd 'H-NMR cua chat 1, 2 [500 MHz, CD;0D, & (ppm), J (Hz)]
va astilbin [3], engeletin [5]

H3' |-
H-5' 6,81d(83)
H-6'  6,84dd(1,9;83)
H-1" | 4,06d(1,5)
H2" | 3,54dd(1,5:33)
H-3" 3,67 dd (3,3;9,6)

H Astilbin [3], CD;0D+D,0O - 1 Engeletin [5], Aceton-ds : 2

H-2 5,08 d (10,7) 5,09 d (10,7) 522d(11) 5,15d (10,8)
H-3 | 4,58 d (10,7) 4,59 d (10,7) 4,70 d (11) 4,62 d (10,8)
H-6 | 592d(2,2) 5,94 d (2)* 6,01d(2) 5,90 d (1,8)
H-8 5,90d(2,2) 5,92 brs 5,98 d (2) 5,92.d (1,8)
H-2' 6,95d (1,9) 6,98 d (1,7) 7,42 d (8,6) 7,36 d (8,4)

6,93 d(8,6)

6,84 d (8,4)

6,83 d (8,1)

6,93 d (8.6)

6,84 d (8,4)

6,85 dd (1,7; 8,1)

742 d(8,6)

7,36 d (8,4)

4,08 brs

4,07 br s

401 brs

3,56 dd (1,5; 3.3)

3,61 brs

3,50 brs

3,68 dd (3,3; 9,5)

3,74 dd (3,2; 9,5)

3,64 dd (3,3;9,7)

H-4"  331m
H-5" | 425m
H-6" 1,184 (6,2)

3,32 m** 3,41t(9,5) 3,32%
4,26 m 4,24 m 4,25 m
1 1,20d(6,2) 1 1,16d(6,3) 1,184 (6.,2)

* Tin hiéu rdt yéu; ** Tin hiéu bi che phu béi tin hiéu dung méi CD;0D.

Bdng 2: S liéu phd *C-NMR cuia chét 1, 2 [125 MHz, CD;0D, 8 (ppm)]
va astilbin [2], engeletin [5]

C Astilbin [2] 1 Engeletin [5], axeton-dy 2
oo e TNE0 O
2 848 83,97 H2'H6', H-3 83,85
3 78,60 H-2, H-1" 178,69
195,04 H-2, H-3 196,02
165,45 165,45
97 47 97, 47%
168,79 H-8 168,60
196,36 196,30
164,10 H-8 164,10
102,48 102,51
129,52 H-2, H-3 128,61
115.53 116,44
146,56 130,04
147,39 159,43
116,37 130,04
120,52 116,44
102,17 H-3, H-6" 102,22
71,81 H-1" 72,17
72,2 71,77
173,85 173,79
70,54 70,53
17,88 17,84

* Tin higu rat yéu. ** Tin higu bi che phu béi tin hiéu ciia dung moi CD;0D.
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Pho khéi HR-ESI-MS cua chit 2 c6 pic ion ¢ m/z
457,12656 [1\/[""1\1‘21]4r (tinh toan C21H22010Na la
457,11107), c6 it hon mdt nguyén tir oxy so v&i chit
1. Khi so sanh phd NMR cua chat 2 v6i phd cua chit
1 (bang 1 va 2) ta thay chung kha gidng nhau, trir
cac tin hiéu & vong B. Phé "H-NMR & chét 2 ¢6 cip
doublet kép ctia 4 proton & & = 7,36 va 6,84 (mdi
tin hiéu 2H, d) c6 hing s6 twong tac cua hai proton &
vi tri ortho (J = 8,4 Hz) va &116,4 va 130,04 (mdi
tin hiéu 2C), cho thiy vong B c6 nhom thé ¢ C-4'.
Chét 2 c6 cu hinh 2R, 3R giéng chat 1 duoc khang
dinh qua sy phu hop d6 chuyén doi hoa hoc ¢ &
83,85; 78,69 va cap doublét & oy5,15; 4,62 c6 cung
hang s tuong tac (d, J = 10,8 Hz) [2 - 5]. Két hop
s6 liéu phd MS, NMR va so sanh véi tai liéu [5] da
khéng dinh duge cAu tric cua chét 2 1a (2R,3R)-
4'5,7-trihydroxydihydroflavonol 34-0O-a-L-
rhamnopyranosid (engeletin). Chat nay da duoc tach
ra tr mot sd loai thudc chi Engelhardtia, Smilax,

Lé Quoc Thang va cong su

Pradosia [4 - 8].

Két hop phdé 'H-, “C-NMR va pic ion m/z
326,13879 [M+H]" (C;9HyNO, theo tinh todn
326,13923) trong phd khdi phan giai cao HR-ESI-
MS di x4c dinh dugc cong thirc phan tir cta chat 3
la C;oH yNO, Phd “C-NMR va DEPT cho thiy
phan tir c6 19 carbon trong d6 c6 2 nhém metyl, 4
nhom metylen, 4 nhém methin va 9 carbon béc bon.
Pho 'H- va C-NMR c6 tin hi¢u cia mot nhom
metoxy (og 3,92; 0c56,0), mdt nhoéom N-metyl
(o4 2,59; oc43,9), mot nhdm metylendioxy (Jdy 6,05;
5,91; 6c 100,61). Phia truong thép ¢6 tin hi€u singlét
cua H-3 & oy 6,52 va cép doublét cua hai proton co
cung hang s twong tac ortho & & 6,82; 7,62 (d, J =
8,8 Hz), nhu vay vong C c6 thé c6 nhom thé & C-8
va C-9 hodc C-10 va C-11. Tir s6 lidu phd (bang 3)
va so sanh véi tai liéu [8], da xac dinh duogc ciu trac
cia chit 3 la 8-hydroxy-9-metoxy-1,2-metylen-
dioxyaporphin. Chat ndy gan day da dugc Tran Thi

Vitis, Eucalyptus, Eucryphia, Flindersia, va Thanh Thuy va cdng sy tach ra tir cay F. polanei [8].
Bdng 3: S6 1iéu phd C- va '"H-NMR cua tai liéu va chét 3 [125/500 MHz, CDCls, 8 ppm)]
3 4
OCH; 3
C 8-Hydroxy-9-methoxy-1,2-methylenedioxyaporphin [6] 3
e ' SH, J (Hz) & © SH J (Hz)
1 1423 - 142,2 -
2 146,7 - 146,6 -
3 106,9 6,52s 106,9 6,52 s
3a 126,4 - 126,6 -
4 28,9 3,16 m 29,2 3,11 m
2,65 m 2,62 m
5 53,5 3,11 m 53,7 3,05 m
2,55m 2,53 m
6a 61,8 3,17dd (4,5, 15) 61,8 3,11 m
7 26,2 3,67dd (4,5, 15) 26,4 3,67 dd (4,5, 14,5)
_ | 2,32 (15) 2,29 ¢ (14,5)
7a 121,4 - 121,5 -
8 142,3 - 142,2 -
9 145,8 - 145,8 -
10 108,6 6,82 d (8,5) 108,5 6,82 d (8,5)
11 118,7 7,62 d (8,5) 118,7 7,62 d (8,5)
1la 124,8 - 124,9 -
11b 116,7 - 116,7 -
l1c 126,4 - 126,59* -
CH, 100,6 6,10d (1,5) 100,6 6,05d (1,4)
5,92d (1,5) 592d(1,4)
9-OCH; 56,1 3,935 56,0 393s
N-CH; 43,6 2,61s 43,9 2,59 s

Tin hi¢u c6 cudong do ycu.
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