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Studies on flavonoids from Bidens pilosa
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Abstract: Objective To study the bioactive flavonoids from Bidens pilosa. Methods Various chromatographic methods including
silica gel and Sephadex LH-20 columns, middle pressure liquid chromatography, and high speed counter current chromatography were
applied to isolating and purifying the compounds. Their structures were confirmed based on the physicochemical properties and
spectral data. Results Six compounds were isolated from the ethyl acetate extract of B. pilosa, and their structures were identified as
2(R/S)-isookanin-3, 4'-dimethyl ether-7-O-B-D-glucopyranoside (1a-1b), quercetin-3, 4'-dimethyl ether-7-O-glucoside (2), quercetin
3, 4'-dimethyl ether-7-O-rutinoside (3), (2)-6-O-(6'-O-acetyl-p-D-glucopyranosyl)-6, 7, 3', 4'-tetrahydroxyaurone (4), maritimein (5),
and okanin 4-methyl ether-3'-O-B-glucoside (6). Conclusion Compound 1a-1b is a novel compound named bidenoside H.

Key words: Bidens pilosa L.; bidenoside H; quercetin-3, 4'-dimethyl ether-7-O-glucoside; maritimein; okanin 4-methyl ether-3'-O-
B-glucoside

= 0 W B ¥ Bidens pilosa L. % % Fl
(Compositae) JEFEJBELAKEY, |72 /3 A T3y
LA D, O IR H I B2 4l (AR BER 1)
W0H, RE R R THAMRR AT, TR IEE K
oo AR B REBR . R, BT
A, o A ROR AR R R R 2
— HPrE Ao A PRI A, B
Wb, RNER AT WE. AHLIRAEERI &Y
A, AR i B B S RN, Tt

gt EHEA: 2013-03-02

KB T AZAHD) A RIS BT IR S S
o3 FLAT R BRI R AR FH D 3 b A 2 2 H
T b — R AR ), A0 =i
B SR R > BEAT Ay B AN R, A L
B 95% LEFSRINYI T AR 6 NI A
Yy, el 2RISR RT3, 4
fit )-7-O-B-D- 7 % ¥ ¥ [2(R/S)-isookanin-3, 4'-
dimethyl ether-7-O-B-D-glucopyranoside, 1a/1b]. #ff
Je#-3, 4'- I E-7-O-ML IR 4 25 B (quercetin-3,

HEE&WE: BEEI LR ZEW “111 TF” TH (B08044); [EZXKHMREIAEEEIH (31070288, 31161140345); e RG-S [ = RHIFI

H (0910KYQN52)

EZ RN B T (1986—), Wi-L#fseE, #5005 0 BRI . R4 . Tel: (010)68936070 E-mail: liping2005hot@126.com
BIEEE R (1964—), ThdeRIERFHER . PIERE B BRI, FENF RGN AP R 2 8
IIAASEHT ST . Tel: (010)68930381  E-mail: long@mail kib.ac.cn



¢ &% Chinese Traditional and Herbal Drugs 3£ 44 % 25 18 ] 201349 A

© 2499 -
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F%-3"-O-B-T %5 (okanin 4-methyl ether-3'-O-
B-glucoside, 6). tL&W 1a/1b AL EW, 4
h B R He
1 XFES5HH

Bruker AV—400 BUZHIILIRAX (Hit: Bruker
AFED; PRSI A G EAAEARARD; &
MR O C Rl R ARG R AT V—
550 BV (Jasco 24 H]): VERTEX70 AU
HLH AR AT AR (FE]E Bruker 23 7]); ESI-MS
4 MSD1100 BB CRAECRIEA IR AT &
S HERJFHE &) LTQ Orbitrap Discovery B Fiili A% (3€
ThermoFisher A7) ); X—4 BB HUE AL )2
BRI FE OIS RE I N T By IR T
B AR A Sephadex LH-20, #:(Aif ] ODS 4
HA YMC Rttt B ks 38 oy 2 A at,
DA T

SCIG AP RLR BRI A 0T, b R R
Az iy S PR BT R 2 e AR R S 78 Ay S R AL
JEFY) = YL &L 5 Bidens pilosa L. E3 5, 1%
IEARAS (LCL—1032) £RA7 T R E bR A%
2 REBSSE

B2y (b L345y) 5 kg, ¥, F 95%Z 0
ARIRPEE 3 UK, BRIK 2 he JRIRAETFR T 687 g,
TN (10 758 TR K P Vs P P /AR, IR I 54
MHAhsE . =M. MR ORR. 1E T REAHG 7
TR, BN R . B L BR ALY
(50 g) bakfctaitts, PL=&HFFe-FEE (100 : 0—
121 BREEVENG, W2 ARG I3 8] 6 NMis
Fr. A1~A6: it/ Fr. AS 1 ODS FE 5,  FIRE-ZK B
FEVEIE, 40% FEEEE I 4 e i ik Sephadex LH-20
G2 3 N4 Fr. BI~B3, b Fr. B3 4l
REFERAE A, HEEY) 1a/1b (3 mg); 50%
F VLI 2> ik . ODS AR i 5 15 24k &4 2
(6 mg); 70% F RV 43 28 Hp s il 2% (6 1815 14k
A3 (15mg) A6 (9mg); 90% FH VLT /3 2
PR O A% AR RS 4 (18 mg) HI1'S
(14 mg),

3 Mm% E

EY) 1a/1b: EETERH K (FED, mp
246~248 °C, Libermann-Burchard Jz WV 5 FH M, %8
AT 254 nm N R BEEDRG, 5% HaSOs SBEAM ik
Lt AN EoRERSE (344879 cm™). B3t
(1 61121cm ). ZEFF (1 513.12~1 384.27 cm ™)
I . UV A" (nm): 233, 281, ESI-MS m/z:
4773 IM—H], KHZWEVIRAIR 77 e A
478; MR 2> RIS HR-ESI-MS m/z: 477.139 56
[M—H] (Cy3HasOyy, THHAEN 477.139 6D, Hi5E 5>
TN CpsHpsO11, AERIEEH 11,

'H-NMR (400 MHz, CD;OD) 2 /RiZAL &)
52 1A S AR BY A 3 S b AR ) S FHR A, A28
RKIUAEES MR IR BERm AT 7S 6 4.94
(2H, dd, J=17.2,3.7 Hz), &R 55 6 7.38 (2H,
dd, J = 8.9, 1.7 Hz), &3 2 f7 7155 6 5.53
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Table 1 NMR data of compound 1a/1b
[Z0A Oy Sc
2 5.54 (2H, dt,J=17.6, 3.5 Hz) 80.0, 79.9
3 3.20 (2H, dd, J=17.0, 12.0 Hz), 2.85 (2H, ddd, /= 17.0, 7.2, 3.1 Hz) 43.6,43.4
4 192.4
5 7.38 (2H, d, J = 8.9 Hz) 1172
6 6.93 (2H, d, J=8.9 Hz) 109.5
7 150.8
8 135.2
9 150.8
10 116.9
1 131.6
2 7.19 (2H, brs) 110.4
3 149.2
4' 149.4
5' 6.96 (2H, dd, /= 8.3, 1.6 Hz) 119.1
6' 7.01 2H, d,J=8.3 Hz) 110.3
2XOCH,3 3.86 (6H, s) 55.1
2X OCH, 3.84 (6H, s) 55.1
Glc
1" 4.94 (2H, dd, J=17.2,3.7 Hz) 101.5,101.4
2" 3.43 (2H, m) 733
3" 3.41 (2H, m) 76.1
4 3.32 (2H, m) 69.8
5" 3.38 (2H, m) 77.0
6" 391 (2H,d,J=12.0 Hz), 3.71 (2H, dd, J=12.2, 5.2 Hz) 60.1

(C-4") A%, NOESY i, Wigs| H-2'. H-5"7%1
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Fig.1 Key HMBC and COSY correlations
of compound 1a/1b
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EY 2. BETE A, ESI-MS m/z: 493
[M+H]". '"H-NMR (400 MHz, DMSO-ds) 6: 7.56
(1H, d, J = 2.1 Hz, H-2"), 7.57 (1H, dd, J = 9.2, 2.3
Hz, H-6"), 7.12 (1H, d, J = 9.3 Hz, H-5"), 6.79 (1H, d,
J =2.1 Hz, H-8), 6.45 (1H, d, J = 2.1 Hz, H-6), 5.08
(1H, d, J = 7.4 Hz, H-1"), 3.87, 3.81 (% 3H, s,
-OCH3); "“C-NMR (100 MHz, DMSO-dg) J: 156.0
(C-2), 1382 (C-3), 1782 (C-4), 160.9 (C-5), 99.2
(C-6), 163.0 (C-7), 94.5 (C-8), 156.0 (C-9), 105.9
(C-10), 122.1 (C-1"), 115.1 (C-2"), 146.3 (C-3"), 150.4
(C-4'), 111.9 (C-5"), 120.4 (C-6), 99.8 (C-1"), 73.1
(C-2"), 77.1 (C-3"), 69.5 (C-4"), 76.4 (C-5"), 60.6
(C-6"), 59.8 (3-OCH3), 55.7 (4-OCH3). DL ¥l 5
BRIROE 2, MO A 2 Al -3, 4
Fik-7-O-NHLHRe T 2 T o

A 3: TR K, ESI-MS m/z: 639 [M+H]
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5-OH), 9.45 (1H, brs, 3'-OH), 7.56 (1H, s, H-2'), 7.54
(1H, dd, J=8.3, 2.2 Hz, H-6'), 7.16 (1H, d, J = 8.4 Hz,
H-5'), 6.73 (1H, d, J = 2.1 Hz, H-6), 6.45 (1H, d, J =
2.1 Hz, H-8), 5.44 (1H, d, J = 4.8 Hz, H-1""), 5.08
(1H, d, J = 7.3 Hz, H-1"), 3.86, 3.80 (% 3H, s,
-OCH3), 1.07 3H, d, J = 6.2 Hz, H-6""); "*C-NMR
(100 MHz, DMSO-ds) 6 156.0 (C-2), 1382 (C-3),
178.2 (C-4), 160.9 (C-5), 99.2 (C-6), 162.9 (C-7), 94.5
(C-8), 156.0 (C-9), 105.9 (C-10), 122.1 (C-1"), 115.2
(C-2"), 146.3 (C-3"), 150.3 (C-4"), 112.0 (C-5"), 120.5
(C-6'), 100.5 (C-1"), 73.0 (C-2"), 76.2 (C-3"), 70.7
(C-4"), 75.6 (C-5"), 66.1 (C-6"), 99.8 (C-1""), 70.3
(C-2"), 69.6 (C-3""), 72.0 (C-4""), 68.3 (C-5""), 17.8
(C-6""), 59.8 (3-OCHs), 55.6 (4'-OCH3). LA F¥i#E 5
SCHRIRE B, W et A 3 i 23, 4
- 7-0-25 B BT

&Y 4: BN A, ESI-MS m/z: 491 [M+H]',
m/z: 513 [M+Na]". 'H-NMR (400 MHz, DMSO-d)
6:7.47 (1H, d, J = 1.9 Hz, H-2"), 7.36 (1H, dd, J = 8.3,
1.9 Hz, H-6"), 7.23 (1H, d, J = 8.5 Hz, H-4), 7.03 (1H,
d, J = 8.6 Hz, H-5), 6.88 (1H, d, J = 8.3 Hz, H-5"),
6.72 (1H, s, H-10), 5.02 (1H, d, J = 7.5 Hz, H-1"),
431 (1H, m, H-6"b), 4.12 (1H, dd, J = 11.9, 6.8 Hz,
H-6"a), 3.43 (1H, dd, J = 11.2, 5.4 Hz, H-2"), 3.39~
3.21 (3H, overlapped, H-3", 4", 5"), 2.04 (3H, s,
-0Ac). PR ek s, s
Y 4K (2)-6-0-(6"-O- Lt - B-D-NE s 71 25 Bl 2 ) -6,
7,3, 4"-DYFRHEAE I o
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H] . 'H-NMR (400 MHz, CD;0D) 8: 7.56 (1H, d, J =
2.0 Hz, H-2'), 7.36 (1H, dd, J = 8.4, 2.0 Hz, H-6"),
7.25 (1H, d, J = 8.5 Hz, H-4), 7.14 (1H, d, J = 8.6 Hz,
H-5), 6.87 (1H, d, J = 8.3 Hz, H-5"), 6.77 (I1H, s,
H-10), 4.99 (1H, d, J = 7.6 Hz, H-1"), 3.92 (1H, dd,
J=12.1, 2.0 Hz, H-6"a), 3.73 (1H, dd, J = 12.1, 5.4
Hz, H-6"b), 3.61~3.48 (3H, overlapped, H-2", 3",
4"),3.42 (1H, m, H-5"), L % 5 soikapos —ad ",
M et B 5 i EA T

&4 6: FEERIAR, ESI-MS m/z: 465.0 [M+
H]', 487.1 [M+Na]". "H-NMR (400 MHz, CD;0D)

0:7.79 (1H, d, J=15.3 Hz, H-B), 7.65 (1H, d, J= 9.3
Hz, H-6'), 7.62 (1H, d, J= 15.4 Hz, H-a), 7.25 (1H, d,
J=2.0 Hz, H-2), 7.22 (1H, dd, J = 8.3, 2.0 Hz, H-6),
6.99 (1H, d, J= 8.3 Hz, H-5), 6.85 (1H, d, /= 9.1 Hz,
H-5"), 499 (1H, d, J = 7.5 Hz, H-1"), 3.92 (3H, s,
-OCH3;), 3.90 (1H, m, H-6"a), 3.72 (1H, dd, J = 12.1,
5.5 Hz, H-6"b), 3.54~3.43 (4H, overlapped, H-2", 3",
4", 57y, L% oo — 8, s e s
) 6 by BR T -4- T E-3"-O-B-HI A B 1

SE Ik
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