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Chemical constituents from Osbeckia chinensis
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Abstract: Objective To investigate the chemical constituents from Osbeckia chinensis. Methods The constituents were separated
by column chromatography and their structures were elucidated by spectral data analyses. Results Sixteen compounds were isolated
from O. chinensis and identified as 4-O-B-D-glucopyranosyl-3-O-methylellagic acid (1), 4-O-B-D-glucopyranosyl-3,3'-di-O-
methylellagic acid (2), 4-O-B-D-glucopyranosyl-3,3’,4'-tri-O-methylellagic acid (3), kaempferol-3-O-p-L-ramnopyranoside (4),
quercetin-3-O-B-D-galactopyranoside (5), quercetin-3-O-B-L-rhamnopyranoside (6), kaempferol-6-C-f3-D-glucopyranoside (7),
quercetin-3-O-B-L-rhamnopyranosyl-2"-acetyl (8), kaempferol-3-O-B-D-glucopyranosyl-2",6"-bis-O-E-(4-hydroxy)-cinnamoyl (9)
4'-hydroxyflavone-3-0O-(6-O-trans-p-coumaroyl)-p-D-glucopyranoside (10), kaempferol-3-O-B-D-glucopyranosyl-6"-O-E-(4-hydroxy)-
cinnamoy]l (11), 3-hydroxy-9(11)-fernen-23-oic acid (12), 1,2-dihydroxy-9(11)-arborinen-3-one (13), cholest-5-ene-2,3,21-triol (14),
B-sitosterol (15), and daucosterol (16). Conclusion Except for compounds 5 and 16, all compounds are obtained from O. chinensis
for the first time.

Key words: Osbeckia chinensis Linn. ex Walp; Melastomataceae; lellagic acid; flavone; 4-O-B-D-glucopyranosyl-3-O-methylellagic acid
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SEAAE A 3R A Y RN S B 10
WAE oY, ANSER R & Rl (il oy B RN A
BRI LRSI T EE T 16 MEEY): 3-
F AR i - B 6 12 -4-0-B-D- 1k 1 71 5 B 5 (4-0-
B-D-glucopyranosyl-3-O-methylellagic acid, 1) 3, 3'-
- HR BRI R -4-O-B-D- L A A 1T (4-0-B-D-
glucopyranosyl-3, 3'-di-O-methylellagic acid, 2). 3,3/,
4'- = AR B AE IR -4-O-B-D- ML T 4 BT (4-0-B-
D-glucopyranosyl-3, 3', 4'-tri-O-methylellagic acid, 3
LI 4% 3-3-O-B-L-Nithe 5L B 1 (kaempferol-3-O-B-L-
ramnopyranoside, 4). #ft % 5-3-O-B-D-MLMw = FL Kk
1 (quercetin-3-O-B-D-galactopyranoside, 5). #ff)
2 -3-O-B-L- Wt 1 B 4= ¥% #F  ( quercetin-3-O-B-L-
rhamnopyranoside, 6). LI 4% }-6-C-B-D-k IR ] %5
PEHF (kaempferol-6-C-B-D-glucopyranoside, 7). ffft
J% 25 -3-O-B-L-ME W B 2= W5 11 -2"- LR 1E  (quercetin-
3-O-B-L-rhamnopyranosyl-2"-acetyl, 8). LLIZ5)-3-O-
B-D- Lk 16 26 W 153", 6"~ —-E-(4-F2 ik )- 1A B 1% TG
(kaempferol-3-O-f3-D-glucopyranosyl-2", 6"-bis-O-E-(4-
hydroxy)-cinnamoyl, 9). 4"-hydroxyflavone-3-0-(6-O-
trans-p-coumaroyl)-B-D-glucopyranoside (10). 1l
A2 W3 -3-O-B-D- Lk W 36 2 B 17 -6"- E-(4-F2 3% )- A B 1R
fif (kaempferol-3-O-B-D-glucopyranosyl-6"-O-E-(4-
hydroxy)-cinnamoyl, 11). 3B-hydroxy-9(11)-fernen-23-
oic acid (12). 1, 2-dihydroxy-9(11)-arborinen-3-one
(13). cholest-5-ene-2, 3, 21-triol (14). B-7+i5 K%
(B-sitosterol, 15). ## 1 (daucosterol, 16).
Ertb 59 5 A1 16 4, HARACE YN B IRzt
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B 28 ] 477 ; Sephadex LH—20 4 Pharmacia 2 ]~
o BRI BN 5%~ 10%H R - L WA T
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VAR, P R B B WA R ST A e e
H PR B A B A & 50 A Osbeckia chinensis
Linn. ex Walp, FrA (Zi'5 4 XYZ-2006-04) 17l
T ERE B B W R ST TR A A 2 B PG B U
R T 5 RS
2 B E

SHRE T4 5.0 kg, )G 95% L1
TR 3 U0, RFIK 3 h, BEWR A U4 i 7 FH K
TRa, JEHESIR QMR I T REAHL, AR 2
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R (O3 CRUF-HREE 9 & 1) Yefli, 4R Sephadex
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K10 :3:0.3) Yeli)E, 548 Sephadex LH-20 {4
i (R k&% 4 (Smg). 5 (9mg) Fl6 (5
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BE-7K 7 03 105 %4 2 Bt: Frs (30 g) Fil Frg (20 gD
Frs (30 g) ST ik (G- IE-7K 10 23 1 0.3)
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WEY 1: AT KR, CyHig013. ESI-MS
m/z: 477 [M—H] . 'H-NMR (CsDsN, 400 MHz)
8.46 (1H, s, H-5"), 7.76 (1H, s, H-5), 5.91 (1H, d, J =
7.9 Hz, H-1"), 4.19 (3H, s, -OCH3); “C-NMR (CsDsN,
100 MHz) &: 158.9 (C-7), 158.3 (C-7'), 153.2 (C-4"),
151.4 (C-4), 143.0 (C-3), 142.3 (C-2), 139.1 (C-2'),
132.4 (C-3'), 116.2 (C-1), 114.3 (C-6), 114.0 (C-1'),
113.7 (C-5), 112.0 (C-6'), 104.9 (C-5'), 103.1 (C-1"),
79.3 (C-3"), 78.6 (C-5"), 74.9 (C-2"), 71.2 (C-4"), 62.4
(C-6"), 62.0 (OCHs). 5 3CkxHEM ), %ot &4 1
N 3-F AR LR AE IR -4- WL R T 2 BT

G 2: FETCE TR, CuHyO013. ESI-MS
mlz: 491 [M—H] . 'H-NMR (CsDsN, 400 MHz) &:
8.49 (1H, s, H-5), 8.07 (1H, s, H-5), 5.96 (1H, d, J =
7.8 Hz, H-1"), 4.28, 4.20 (6H, s, 2 X OCH;); *C-NMR
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(CsDsN, 100 MHz) 6: 158.8 (C-7), 158.1 (C-7'), 153.4
(C-4"), 151.3 (C-4), 142.8 (C-3), 142.1 (C-2), 139.5
(C-2"), 132.7 (C-3'), 116.1 (C-1), 114.1 (C-6), 114.2
(C-1)), 113.6 (C-5), 112.0 (C-6), 104.7 (C-5'), 103.0
(C-17), 79.1 (C-3"), 78.5 (C-5"), 74.7 (C-2"), 71.0
(C-4"), 62.5 (C-6"), 62.0 (3-OCHs), 61.6 (3'-OCHz). 5
SCHRAT RIS, S th A 2 0 3, 3- AR - AE
- A- L P 2 5 A

WG 3: AT EARIR, Co3Hn013. FAB-MS
mlz: 505 [M—H] . '"H-NMR (CsDsN, 400 MHz) &
8.47 (1H, s, H-5"), 7.82 (1H, s, H-5), 5.94 (1H, d, J =
7.8 Hz, H-1"), 4.26, 4.15 (6H, s, 3, 3'-2X OCH3), 3.84
(3H, s, 4-OCH;); "C-NMR (CsDsN, 100 MHz) 6:
159.1 (C-7), 158.8 (C-7), 155.1 (C-4), 153.1 (C-4),
142.9 (C-3), 142.1 (C-2), 142.0 (C-2', 3"), 114.2 (C-1),
113.6 (C-6), 113.4 (C-1"), 113.3 (C-5), 112.0 (C-6"),
111.5 (C-5), 108.2 (C-5"), 103.0 (C-1"), 79.2 (C-2"),
78.6 (C-3"), 74.9 (C-4"), 71.1 (C-5"), 62.4 (C-6"),
62.0 (3-OCHj3), 61.6 (3'-OCHs), 56.7 (4-OCH3). 53
Tk 0L, SeE A A 3 N 3, 37, 4 AR AR
Ti3-4-LE G A 25

& 4: A TCE BN K, CoiHagO10- FAB-MS
m/z: 431 [M—H] . '"H-NMR (CD;0D, 400 MHz)
7.28 (2H, d, J = 8.4 Hz, H-2', 6'), 6.92 (2H, d, J = 8.4
Hz, H-3', 5"), 6.26 (1H, d, J = 2.0 Hz, H-8), 6.17 (1H,
d, J = 2.0 Hz, H-6), 6.10 (1H, d, J = 8.2 Hz, H-1"),
4.29~3.48 (4H, m, H-2", 3", 4",5"),0.92 (3H, d, J =
4.9 Hz, H-6"); PC-NMR (CD;OD, 100 MHz) §: 179.3
(C-4), 165.9 (C-2), 162.9 (C-4'), 161.5 (C-9), 159.3
(C-7), 158.3 (C-5), 135.2 (C-3), 132.2 (C-2', 6'), 122.7
(C-1"), 116.7 (C-3', 5'), 105.6 (C-10), 103.4 (C-1"),
100.0 (C-6), 94.8 (C-8), 78.0 (C-3"), 75.8 (C-5"), 72.1
(C-2"), 72.0 (C-4"), 17.7 (C-6"). 5 3Cikxtfl”, %
EALE) 4 J 125 193-3-0-B-L-NE I FRL 2B 1

WG 5: WO TG ERFIR, CoiH2012. FAB-MS
mlz: 463 [M—H] . 'H-NMR (CD;OD, 400 MHz) &:
7.84 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 7.70 (1H, d, J =
2.0 Hz, H-2"), 7.59 (1H, d, J = 8.0 Hz, H-5"), 6.87 (1H,
d,J=1.5 Hz, H-8), 6.85 (1H, d, J = 1.5 Hz, H-6), 6.39
(1H, d, J = 8.0 Hz, H-1"); “C-NMR (CD;OD, 100
MHz) d: 179.5 (C-4), 166.2 (C-2), 163.1 (C-9), 159.0
(C-7), 158.5 (C-5), 150.0 (C-3'), 146.9 (C-4'), 135.6
(C-3), 123.2 (C-1"), 123.1 (C-6'), 117.8 (C-2'), 116.1

(C-5"), 105.7 (C-10), 104.3 (C-1"), 100.0 (C-6), 94.8
(C-8), 78.4 (C-3"), 75.8 (C-5"), 71.2 (C-2"), 70.0
(C-4"), 62.6 (C-6") 5 3CiRxHES, %eth &4 5
it e 25-3-0-B-D-ILR - FLBE T -

B 6: B G E Bk K, C1HyO11 . FAB-MS
miz: 447 [M—H] . 'H-NMR (CD;0D, 400 MHz) &
7.82 (1H, dd, J = 7.9, 2.0 Hz, H-6 ), 7.69 (1H, d, J =
2.0 Hz, H-2), 7.57 (1H, d, J = 7.9 Hz, H-5"), 6.83 (1H,
d, J=1.8 Hz, H-8), 6.80 (1H, d, J = 1.8 Hz, H-6), 6.35
(1H, d, J = 7.8 Hz, H-1"), 0.96 (3H, d, J = 5.2 Hz,
CH;); “C-NMR (CD;OD, 100 MHz) d: 179.6 (C-4),
165.9 (C-9), 163.2 (C-2), 159.3 (C-7), 158.5 (C-5),
149.8 (C-3'), 146.4 (C-4"), 136.2 (C-3), 122.9 (C-1"),
122.8 (C-6"), 118.9 (C-2"), 116.9 (C-5"), 105.9 (C-10),
103.5 (C-1"), 99.8 (C-6), 94.7 (C-8), 79.5 (C-3"), 73.2
(C-5"), 72.1 (C-2"), 71.9 (C-4"), 17.6 (C-6"). 5 ik
SHEC, S A 6 it £-3-0-B-L-ntLi i 2
i RE

WA T BT E R R CoyHyO)9. FAB-MS
m/z: 431 [M—H] . "H-NMR (CsDsN, 500 MHz) J:
8.31 (2H, d, J=7.5 Hz, H-2', 6'), 7.26 2H, d, J=17.5
Hz, H-3, 5"), 6.79 (1H, s, H-3), 6.73 (1H, s, H-8), 5.97
(1H, d, J = 7.9 Hz, H-1"); "C-NMR (CsDsN, 125
MHz) &: 183.1 (C-4), 164.9 (C-7), 164.6 (C-2), 162.8
(C-4"), 162.4 (C-5), 157.4 (C-9), 129.7 (C-2', 6'),
123.8 (C-1"), 116.9 (C-3', 5'), 106.2 (C-10), 105.4
(C-6), 103.3 (C-3), 99.2 (C-8), 83.6 (C-1"), 80.9
(C-3"), 75.6 (C-5"), 73.1 (C-2"), 72.4 (C-4"), 63.1
(C-6")o 5 3CHkA I, S5 tb & 7 91l 25 1-6-C-
B-D-HL Ity i 46 B 17

B 8: BT BN R , Co3HpnO12. FAB-MS
miz: 489 [M—H] . 'H-NMR (CD;0D, 400 MHz)
7.35 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 7.21 (1H, d, J =
2.0 Hz, H-2), 6.92 (2H, d, J = 8.0 Hz, H-5"), 6.37 (1H,
s, H-8), 6.19 (1H, s, H-6), 5.35 (1H, d, J = 7.2 Hz,
H-17), 2.08 (3H, s, H-2'"), 0.96 (6H, d, J = 6.4 Hz,
6"); C-NMR (CD;OD, 100 MHz) &: 179.5 (C-4),
172.7 (C-1""), 166.0 (C-7), 163.2 (C-5), 159.3 (C-2),
158.5 (C-9), 149.8 (C-3"), 146.5 (C-4"), 136.1 (C-3),
123.0 (C-6'), 122.9 (C-1'), 116.7 (C-2'), 116.4 (C-5"),
105.8 (C-10), 103.2 (C-1"), 99.9 (C-6), 94.7 (C-8),
75.3 (C-4"), 72.1 (C-2"), 70.4 (C-5"), 69.7 (C-3"),
21.1(C-2"), 17.7 (C-6"). F3cikat !, %sgfbss
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&) 9: B O TCE BN K , C30H3,015. FAB-MS
mi/z: 739 [M—H] . 'H-NMR (CD;0D, 500 MHz)
8.05 (2H, d, J = 16.0 Hz, H-7"", 7"""), 7.57 (6H, d, J =
8.5 Hz, H-2', 6,2, 6", 2", 6""),6.96 (6H, d, J= 8.5
Hz, H-3', 5", 3", 5", 3" 5", 6.50 (2H, d, J = 16.0
Hz, H-8", 8""), 6.33 (1H, d, J = 2.0 Hz, H-6), 6.15
(1H, d, J = 2.0 Hz, H-8), 5.64 (1H, d, J = 8.0 Hz,
H-1"); “C-NMR (CD;0D, 100 MHz) &: 179.4 (C-4),
168.8 (C-9""), 168.7 (s, C-9"), 165.6 (C-2), 163.0
(C-4'), 161.4 (C-4"), 161.2 (C-4""), 161.1 (C-9),
158.4 (C-5), 158.2 (C-7), 147.0 (C-7"), 146.6 (d,
C-7""), 134.8 (C-3), 132.2 (C-2", 6", 2", 6", 131.2
(C-2', 6", 127.2 (C-1""), 127.0 (C-1"""), 122.7 (C-1"),
116.8 (C-3', 5", 116.3 (C-3", 5", 3", 5""), 115.2
(C-8'"), 114.5 (C-8""), 105.7 (C-10), 101.0 (1"), 100.0
(C-6), 94.7 (C-8), 75.0 (C-3"), 74.0 (C-5"), 73.1
(C-4"), 71.0 (C-2"), 64.2 (C-6"). H3rihxtfmll, %
SEAL A 9 g Ll 25 Ty-3-O-B-D-HHL Wi 765 445 B -3, 6
T-E-(4-52 ) - AR S .

&9 10: E@%ﬁﬁ”*ﬁj{ C30H26011 -
FAB-MS m/z: 561 [M—H] . 'H-NMR (CD;OD, 500
MHz) d: 7.98 (1H, d, J = 16.0 Hz, H-7""), 7.41 (2H, d,
J=82Hz, H-2"", 6"),7.32 (2H, d, J = 8.5 Hz, H-2/,
6'), 6.83 (2H, d, J = 8.2 Hz, H-3"", 5"), 6.80 (2H, d, J =
8.5 Hz, H-3', 5'), 6.68 (1H, d, J = 16.0 Hz, H-8""),
6.09~6.05 (4H, m, H-5, 6, 7, 8), 5.24 (1H, d, J= 7.5
Hz, H-1"); “C-NMR (CD;OD, 100 MHz) &: 179.4
(C-4), 168.4 (C-9"), 166.2 (C-2), 161.5 (C-4"), 161.2
(C-9), 159.3 (C-4'"), 146.6 (C-7""), 135.1 (C-3), 133.8
(C-5), 1322 (C-2', 6/, 2", 6""), 127.0 (C-1""), 122.7
(C-1"), 116.7 (C-3', 5), 116.0 (C-3", 5", 115.7
(C-8'"), 114.7 (C-8), 105.0 (C-10), 103.9 (C-1"), 100.0
(C-6), 94.8 (C-7), 78.0 (C-3"), 75.8 (C-5"), 75.7
(C-2"), 71.7 (C-4"), 64.2 (C-6"). 5 3cikxtl?, %
ENAY) 10 3 4'-hydroxyflavone-3-0-(6-O-trans-p-
coumaroyl)-p-D-glucopyranoside .

&Y 11: fﬁ@%%i*ﬁj{ C30H26013
FAB-MS m/z: 593 [M—H] . 'H-NMR (CD;0D, 400
MHz) 6: 7.98 (1H, d, J = 15.8 Hz, H-7'""), 7.28 (4H, d,
J=284Hz H-2',6,2",6"), 692 (4H, d, J = 8.4 Hz,
H-3', 5, 3", 5"), 6.80 (1H, d, J = 15.8 Hz, H-8'"),
6.26 (1H, d, J= 2.0 Hz, H-6), 6.17 (1H, d, J= 2.0 Hz,

H-8), 6.10 (1H, d, J = 7.9 Hz, H-1"); "“C-NMR
(CD;0D, 100 MHz) &: 179.3 (C-4), 168.8 (C-9"),
165.9 (C-2), 162.9 (C-4"), 161.5 (C-9), 161.4 (C-4""),
159.3 (C-7), 158.3 (C-5), 146.6 (C-7""), 135.2 (C-3),
132.2 (C-2', 6/, 2™, 6"), 127.0 (C-1""), 122.7 (C-1"),
116.7 (C-3', 5, 3", 5, 114.7 (C-8""), 105.7 (C-10),
103.4 (C-1"), 100.0 (C-6), 94.8 (C-8), 78.0 (C-3"),
75.8 (C-5"), 72.1 (C-2"), 72.0 (C-4"), 64.4 (C-6"). 5
SCHRAT IR, Stk A 10 IS -3-0-B-D-it
W 8 24 B -6 - E-(4-F2 35 - A AR PR T

tEY 12: E@%%i*ﬁ\?ﬁ C30H4303 «
FAB-MS m/z: 457 [M+H] . 'H-NMR (CD;0D, 500
MHz) 6: 5.23 (1H, s, H-11), 3.16 (1H, m, H-3), 1.07 (3H,
s, H-24), 0.98 (3H, s, H-25), 0.92 (3H, s, H-26), 0.89
(3H, d, J= 6.0 Hz, H-29), 0.84 (3H, d, J—64Hz H-30),
0.80 (3H, s, H-27), 0.77 (3H, s, H-28); “C-NMR
(CD;OD, 125 MHz) §: 181.4 (C-23), 139.2 (C-9),
126.5 (C-11), 79.4 (C-3), 56.3 (C-21), 53.9 (C-18),
48.6 (C-5), 47.5 (C-14), 47.0 (C-4), 41.0 (C-17), 40.5
(C-1), 37.6 (C-12), 33.6 (C-10), 31.3 (C-15), 29.1
(C-22), 28.7 (C-20), 27.4 (C-2), 25.5 (C-19), 24.0
(C-25), 21.5 (C-29, 30), 19.1 (C-28), 17.5 (C-27), 17.3
(C-26), 17.1 (C-24), H3ciint '™, %eth i 12
4 3B-hydroxy-9(11)-fernen-23-oic acid.

WA 13: O JEE R K, C30HygO3. ESI-MS
miz: 457 [M+H] . "H-NMR (CD;0D, 500 MHz) &:
5.24 (1H, s, H-11), 3.97 (1H, m, H-2), 3.24 (1H, m,
H-1), 1.08 (6H, s, H-23, 24), 0.98 (5H, s, H-25, 28),
0.95 (6H, s, H-26, 27), 0.89 (6H, d, J = 6.5 Hz,
H-29), 0.86 (3H, d, J = 6.5 Hz, H-30); "“C-NMR
(CD;0D, 125 MHz) &: 207.0 (C-3), 137.9 (C-9),
125.8 (C-11), 79.1 (C-2), 77.3 (C-1), 55.2 (C-21),
52.7 (C-18), 47.9 (C-14), 47.6 (C-4), 45.6 (C-5), 44.5
(C-8), 41.5 (C-13), 38.8 (C-16), 38.7 (C-12), 33.7
(C-10, 17), 31.3 (C-15), 29.1 (C-22), 27.6 (C-7, 20),
25.5 (C-19, 6), 24.0 (C-25), 23.6 (C-29, 30), 21.2
(C-28), 18.3 (C-27), 17.0 (C-26), 15.6 (C-24), 15.5
(C-23). H3Cikx 10, St &9 13 4 1, 2-
dihydroxy-9(11)-arborinen-3-one.

G 14: FHETJCE TR K, Co7HagO3. ESI-MS
miz: 419 [M+H]". "H-NMR (CD;OD, 500 MHz)
530 (1H, d, J = 3.5 Hz, H-6), 3.31~3.63 (4H, m,
H-2, 3, 21), 3.31 (1H, m, H-3), 1.21 (3H, s, H-19),
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1.16 (3H, s, H-18), 0.92 (6H, d, J = 7.0 Hz, H-26, 27);
BC-NMR (CD;OD, 125 MHz) ¢: 145.0 (C-5), 122.8
(C-6), 69.3 (C-2), 68.3 (C-3), 66.1 (C-21), 49.5
(C-14), 48.4 (C-1), 48.0 (C-17), 45.5 (C-13), 43.3
(C-25), 42.7 (C-4), 41.5 (C-10), 39.4 (C-24), 38.3
(C-9), 35.5 (C-12), 33.5 (C-11), 31.4 (C-20), 31.0 (C-8),
263 (C-22, 7), 24.3 (C-23, 16), 24.1 (C-15), 19.0
(C-27, 26), 18.9 (C-19), 14.9 (C-18). 5 3Cikxt !,
KA 14 2 cholest-5-ene-2, 3, 21-triol.

EW 15 Atstdn CHED, W 10%0E- 4
g B AT NHCH L4 4, Liebermann-Burchard J hV.
P EAT HHEE-BE R 206 A7 - I . S
ﬁﬂﬁ 3 PSRRI, H Rfﬁ%ﬂﬁéﬁﬁv% B-

BEE—E, B tw s o - HE

EY 16: ABIEEMER, W 10%@%@?&-&
B AT INBC R L ), R - S -
A -HEE-7K 3 MOANFJEIT 44T, L REEAZ
T EHE M2, B aY 16 it M.

B LA 09 BB AR b B A IR ﬁi

MR AADAFE 5 BT RFLEA AN E R E S

I E AL ES LR M T

B EICHR

(11 PEMIERER LS. PEEYE M) b B4

HiRRAE, 1984,

[2] Su J D, Osawa T, Kawakishi S, et al. A novel anti-
oxidative synergist isolated from Osbeckia chinensis L.
[J]. Agric Biol Chem, 1987, 51(12): 3449-3450.

[3] Su J D, Osawa T, Kawakishi S, et al. Anti-oxidative
flavonoids isolated from Osbeckia chinensis L. [J]. Agric
Biol Chem, 1987, 51(10): 2801-2803.

[4] Sul D, Osawa T, Kawakishi S, et al. Tannin anti-oxidants
from Osbeckia chinensis [J]. Phytochemistry, 1988,
27(5): 1315-1319.

[S] Massiot G, Chen X F, Lavaud C, ef al. Saponins from stem
bark of Petersianthus macrocarpus [J]. Phytochemistry,

1992, 31(10): 3571-3576.

(6]

[12]

[14]

[15]

[16]

Pakulsk G, Budzianowski J. Ellagic acid derivatives and
naphthoquinones of Dionaea muscipula from in vitro
cultures [J]. Phytochemistry, 1996, 41(3): 775-778.
Mareck U, Herrmann K, Galensa R, The
6-C-chinovoside and 6-C-fucoside of luteolin from
Passiflora edulis [J]. Phytochemistry, 1991, 30(10): 3486-
3487.

Bezuidenhoudt B C B, Brandt E V, Ferreira D. Flavonoid
analogues from Pterocarpus species [J]. Phytochemistry,
1987, 26(2): 531-535.

Kim H J, Woo E R, Shin C G, ef al. A new flavonol
glycoside gallate ester from Acer okamotoanum and its

et al

inhibitory activity against human immunodeficiency
virus-1 (HIV-1) integrase [J]. J Nat Prod, 1998, 61(1):
145-148.

Manguro Arot L O, Williams L A D. A flavonol glycoside
from Embelia schimperi leaves [J]. Phytochemistry, 1997,
44(7): 1397-1398.

Vermes B, Farkas L, Nogradi M, et al. The synthesis of
afzelin, paconoside and kaempferol 3-O-B-rutinoside [J].
Phytochemistry, 1976, 15(8): 1320-1321.

Karl C, Miiller G, Pedersen P A. Flavonoide aus Salix
alba. Die struktur des Terniflorins und eines weiteren
acylflavonoides [J]. Phytochemistry, 1976, 15(6): 1084-
1085.

Merfort I, Wray V, Barakat H H, et al. Flavonol
triglycosides of Nigella
Phytochemistry, 1997, 46: 359-363.

Chen X L, Wang T E, Jiang B, ef al. A new fernane-type

from seeds sativa [J].

triterpenoid from Teucrium integrifolium [J]. Nat Prod
Lett, 2000, 14(6): 459-462.

Bohlmann F, Misra L N, Jakupovic J, ef al. Guaianolides,
heliangolides, diterpenes and cycloartenol derivatives
from Balsamorhiza sagittata [J]. Phytochemistry, 1985,
24(9): 2029-2036.

Tanaka R, Matsunaga S. Supinenolones A, B and C,
fernane type triterpenoids from Euphorbia supina [J].
Phytochemistry, 1989, 28(11): 3149-3154.

Roccatagliata A J, Maier M S, Seldes A M. New sulfated
polyhydroxysteroids from the Antarctic ophiuroid Astrotoma
agassizii [J]. J Nat Prod, 1998, 61(3): 370-374.



