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TorEaifk, I 2Rt rESENGY) . ER ONRE I 95% CREHRIY) T 4 B 18 ML AW, an%E
Wit jz 2%-5-0-B-D LI ZREE (1), BAET-4-0-p-D-2", 4", 6"-= Z.I3)-M A A (). BET-4-0-p-D-(3", 4"-—
L E-6"- [ 2 -0f - L BRIE)- ML AT AT B (3) ARBRREE-7-0-B-D-MEM AT (4)+ WA -7-0-B-D-MEW A A (5
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Chemical constituents from Bidens bipinnata

CAO Yuan, QU Hui, YAO Yi, LIU Zhi-hui, FANG Zhu-yuan
Department of Pharmacy, Affiliated Hospital of Nanjing University of Chinese Medicine, Nanjing 210036, China

Abstract: Objective To study the chemical constituents from the herbs of Bidens bipinnata. Methods The compounds were isolated
and purified by various column chromatographies. Their structures were elucidated by means of physicochemical properties and
spectral analyses (MS, 'H-NMR, and *C-NMR). Results Eighteen compounds were isolated from 95% ethanol extract of B.
bipinnata and identified as quercetin-5-O-p-D-glucopyranoside (1), okanin-4'-O-B-D-(2", 4", 6"-triacetyl)-glucopyranoside (2),
okanin-4'-0-B-D-(3", 4"-diacetyl-6"-trans-p-coumaroyl)-glucopyranoside (3), luteolin-7-O-B-D-glucopyranoside (4), kaempferol-
7-0-B-D-glucopyranoside (5), kaempferol-3-O-p-D-rutinoside (6), quercetin-3-O-B-D-glucopyranoside (7), quercetin-7-O-p-D-
glucopyranoside (8), hyperoside (9), rutin (10), naringenin (11), apigenin (12), quercetin (13), 5, 7-dihydroxy chromone-7-O-
B-D-glucoside (14), caffeic acid (15), gallic acid (16), B-sitosterol (17), and sitosterol-3-O-glucopyranoside (18). Conclusion
Compounds 1 and 11 are obtained from the plants in Bidens L. for the first time, and compounds 3—7, 14, 15, and 18 are firstly
obtained from this plant.

Key words: Bidens bipinnata L.; quercetin-5-O-3-D-glucopyranoside; okanin-4'-O-p-D-(3", 4"-diacetyl-6"-trans-p-coumaroyl)-
glucopyranoside; luteolin-7-O-B-D-glucopyranoside; naringenin
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WERPRAERI A . TR G PR Sy, ANHE
FUR I 73 B AR R i 5 e i, I RE
K 95% SEESRHU 4y B A3 18 MELEW, 3l
U5 58 N 25 -5-O-B-D- 1L R A1 25 B 4F (quercetin-
5-0-B-D-glucopyranoside, 1), #-K75*-4"-0-B-D-(2",
4", 6"- = LI Hk )- itk W 7 % B 1 [okanin-4'-O-B-D-
(2", 4", 6"-triacetyl)-glucopyranoside, 2] H-K7*-4"-
O-B-D-(3", 4"- - LWt hk-6"- [ - -y G Kk )- it e
W2 BHEF [okanin-4'-O-B-D-(3", 4"-diacetyl-6"-trans-
p-coumaroyl)-glucopyranoside, 3]. K J# H 3 -7-0-
B-D- Ntk Mt 48] %8 B ¥ (luteolin-7-O-B-D-glucopyrano-
side, 4)+ 111 251}-7-O-B-D-ML I 7 % B (kaempferol-
7-O-B-D-glucopyranoside, 5). IZW}-3-0O-B-D-2
FHEE (kaempferol-3-O-B-D- rutinoside, 6). 1t )%
% -3-O-B-D- Mt g 4 %5 9% 7 ( quercetin-3-O-B-D-
glucopyranoside, 7). Mt 25 -7-O-B-D- kWi 7 25 4
1 (quercetin-7-O-B-D-glucopyranoside, 8). 42z
¥ Chyperoside, 9). /] C(rutin, 10). Hh =
(naringenin, 11). /73¢# (apigenin, 12). #f% %
(quercetin, 13). 5, 7- (A2 li-7-O-B-D-7Hi %
Bt (5, 7-dihydroxy chromone-7-O-B-D-glucoside,
14) . WNHERR ( caffeic acid, 15) B & TR (gallic acid,
16) . B-75 i I ( B-sitosterol, 17) i 2 b+ (sitosterol-
3-O-glucopyranoside, 18). tL541 1 F1 11 B IR
RATE R EAR, HEY3~T. 14, 15,
18 2 B IR AT i 43 A3 3
1 EE5H

X—4 TR H 5 508 00 A CIE 28 v A 2%
HPRAT]D; Agilent 1100 LC/MSD Trap JFi X (3
Agilent 22 #]); Bruker AV—500 1% #4410 (4l
Bruker A7), Sephadex LH-20 (50 um) (GE
Healthcare Bio-Sciences AB ‘A ] ). /2 KA (B i fE
K& (5 Byilg b T Do Bl py FA A il al, 3
(EREIIEI S B VT2

PLEFRLZR 2011 4 10 R A AL, &
HhE 25 BEK2E T 0% 55 72 N Bidens bipinnata L.,
FEUERRAS (201110510) AFJCTVLIRE BB 2527
SR
2 RBSSE

TR FEAE S kg, BHEE, 90% LBEHE WU
RIS 3 K, BEIR 2 hy GIFHRIGE, 9804
RIGRER, IR AR Ja M A ik L TSR £
AKULRNE T BEAEI . IR LB AC IR, (108 @) 28

T AT i, DAGG - BB BE el (95 © 5—>50 ©
50), TLC i, & I3 6 Mo Fr. 1~6. Fr. 1
STl , S5 - REARFE LM (100 & 0—95 ¢
5), HAEL NS 17 (30 mg). Fr. 2 SRERA: A1,
- TR BRI (95 1 5—80 1 20), FH&KRE
Sephadex LH-20 83, DAl FIRE-7K A Y
Faifh, 4465 11 (12 mg). 12 (10 mg). 13
(36 mg). 18 (38 mg). Fr.3 &b ail, & 1i-
FHBE B FEVERE (95 1 5—80:20), HAKRKE
Sephadex LH-20 A1 (%1%, DL2E R FF - /K R i
faitk, 1A 4 (11 mg). 5 (8 mg). 9 (20 mg)-
6 (12 mg). Fr. 4 2 )x & Sephadex LH-20 1 ¢ i% (
B FE-ZK) FORPEH A 2 S e A3 &5 1 (5
mg). 2 (22mg). 3 (10 mg). 7 (8§ mg). 8 (6 mg).
10 (36 mg). 14 (9 mg). 15 (12 mg). 16 (21 mg).
3 GHHETE

e 1. FOHR, mp 244~246 C; #hIR
Bl s N B, Molish W 2 M ESI-MS m/z:
487 [M+Na]’, 465 [M+H]"; 2> 13U H CyHy0120
'H-NMR (500 MHz, DMSO-dq) d: 7.65 (1H, d, J = 2.0
Hz, H-2), 7.52 (1H, dd, J = 8.5, 2.0 Hz, H-6"), 6.88
(1H, d, J = 8.5 Hz, H-5'), 6.76 (1H, d, J = 2.5 Hz,
H-8), 6.64 (1H, d, J = 2.5 Hz, H-6), 4.79 (1H, d, J =
7.5 Hz, gle-H-1"), 3.17~3.76 (6H, m, H-2", 3", 4",
5", 6"a, 6"b); “C-NMR (125 MHz, DMSO-dq) o
143.2 (C-2), 137.1 (C-3), 171.6 (C-4), 158.2 (C-5),
103.1 (C-6), 162.2 (C-7), 97.1 (C-8), 157.0 (C-9),
106.2 (C-10), 122.0 (C-1), 114.5 (C-2'), 145.0 (C-3"),
147.2 (C-4"), 115.6 (C-5'), 119.5 (C-6'), 103.6 (C-1"),
73.6 (C-2"), 75.5 (C-3"), 69.6 (C-4"), 77.5 (C-5"),
60.7 (C-6")o LA ¥ 5 Seikaiis—a7, #e et
EW 1 A 2 -5-0-B-D- R A 2R

& 2. dEHAR, mp 170~172 C; #h1R
BBy ROV S BHE, Molish Y 52 B ; ESI-MS m/z:
577 [M+H]": 2 7R A CpHy014. 'H-NMR (500
MHz, DMSO-dq) d: 13.19 (1H, s, 2'-OH), 9.71 (1H, s,
3-OH), 9.10 (1H, s, 4-OH), 8.59 (1H, s, 3'-OH), 7.78
(1H, d, J = 9.0 Hz, H-6), 7.72 (1H, d, J = 15.0 Hz,
H-a), 7.70 (1H, d, J = 15.0 Hz, H-p), 7.29 (1H, d, J =
2.0 Hz, H-2), 7.22 (1H, dd, J = 8.5, 2.0 Hz, H-6), 6.83
(1H, d, J = 8.5 Hz, H-5), 6.74 (1H, d, J = 9.0 Hz,
H-5'), 5.36 (1H, d, J = 8.0 Hz, glc-H-1"), 5.21 (1H, t,
J=9.5 Hz, H-2"), 4.89 (1H, t, J= 9.5 Hz, H-4"), 4.20
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(2H, m, H-6"a, 6"b), 4.03 (1H, m, H-5"), 3.69 (1H, t,
J=9.5Hz, H-3"), 2.03 (3H, s, C-2"-O-CO-CHj), 2.02
(3H, s, C-6"-0-CO-CHj3), 2.00 (3H, s, C-4"-CO-CHj);
BC-NMR (125 MHz, DMSO-d;) d: 126.1 (C-1), 115.7
(C-2), 145.6 (C-3), 149.0 (C-4), 115.9 (C-5), 122.5
(C-6), 192.7 (C=0), 117.5 (C-0), 145.4 (C-B), 116.0
(C-1), 152.6 (C-2'), 134.5 (C-3), 149.8 (C-4"), 106.1
(C-5"), 121.3 (C-6'), 99.5 (C-1"), 73.9 (C-2"), 70.8
(C-3"), 70.8 (C-4"), 68.3 (C-5"), 61.7 (C-6"), 169.9
(C-6"-0OCO-CH3), 169.6 (C-2"-OCO-CHj), 169.3
(C-4"-0CO-CHj3), 20.6 (-CO-CH;), 20.5 (-CO-CH3),
20.3 (-CO-CHs). Lh -od 55 scmriion 50,
W& 2 BT -4-0-p-D-(2", 4", 6"-= LTk
R )L Wl 1 2 W

&) 3. HOKAK, mp 106~109 C; ik
BEWY RN S B, Molish 2N 5% FHYE; ESI-MS m/z
681 [M+H]": 7R A Cy4H3,0,. 'H-NMR (500
MHz, DMSO-d¢) 6: 7.78 (1H, d, J = 9.0 Hz, H-6),
7.70 (1H, d, J = 15.0 Hz, H-0), 7.65 (1H, d, J = 15.0
Hz, H-B), 7.56 (2H, d, J = 8.7 Hz, H-2"", 6", 7.54
(1H, d, J = 16.0 Hz, H-7""), 7.28 (1H, d, J = 1.8 Hz,
H-2), 7.21 (1H, dd, J = 8.4, 1.8 Hz, H-6), 6.83 (1H, d,
J = 8.4 Hz, H-5), 6.77 (1H, d, J = 9.0 Hz, H-5"), 6.75
(2H, d, J = 8.7 Hz, H-3"", 5", 6.40 (1H, d, J = 16.0
Hz, H-8""), 5.40 (1H, d, J = 7.8 Hz, H-1"), 3.71 (1H, t,
J=9.3Hz, H-2"), 5.23 (1H, t, J = 9.3 Hz, H-3"), 4.94
(H, t,J=9.3 Hz, H-4"), 4.16~4.28 (3H, m, H-5", 6"a,
6"b), 2.05 (3H, s, -CO-CHs), 2.02 (3H, s, -CO-CH3);
C-NMR (125 MHz, DMSO-d;) J: 126.1 (C-1), 115.9
(C-2), 145.5 (C-3), 149.2 (C-4), 115.9 (C-5), 122.4
(C-6), 117.4 (C-a), 145.6 (C-B), 192.0 (C=0), 115.8
(C-1), 152.6 (C-2'), 134.5 (C-3"), 149.9 (C-4'), 106.2
(C-5"), 121.4 (C-6'), 99.5 (C-1"), 70.9 (C-2"), 74.1
(C-3"), 68.7 (C-4"), 70.8 (C-5"), 61.8 (C-6"), 124.9
(C-1"), 130.4 (C-2"", 6"), 160.0 (C-4""), 115.8 (C-3"",
5", 121.4 (C-6'"), 145.3 (C-7"), 113.5 (C-8""), 166.2
(C-9"), 169.7 (-CO-CH;), 169.4 (-CO-CH3), 20.6
(-CO-CHj3), 20.4 (-CO-CH3). PA ¥4 5 SRR 1E—
FUO, etk S 5 BT -4-0-B-D-(3", 4”-
T LT -6"- e - T )- b A AR

&y 4. BOKAK, mp 260~262 C; ik
BEWY RN S B, Molish N % FHYE; ESI-MS m/z
471 [M+Na]', 449 [M+H]"; 7T HK CoiHz00110

'H-NMR (500 MHz, DMSO-dg) 6: 12.98 (1H, s,
5-OH), 7.44 (1H, dd, J = 8.5, 2.5 Hz, H-6'), 7.41 (1H,
d, J = 2.0 Hz, H-2'), 6.90 (1H, d, J = 8.5 Hz, H-5"),
6.78 (1H, d, J = 2.0 Hz, H-6), 6.74 (1H, s, H-3), 6.44
(1H, d, J = 2.0 Hz, H-8), 5.07 (1H, d, J = 7.5 Hz,
gle-H-1"), 3.72~3.18 (6H, m, H-2", 3", 4", 5", 6"a,
6"b); *C NMR (125 MHz, DMSO-dj) J: 164.5 (C-2),
103.3 (C-3), 181.4 (C-4), 161.2 (C-5), 99.6 (C-6),
162.7 (C-7), 94.8 (C-8), 156.6 (C-9), 105.3 (C-10),
121.6 (C-1"), 113.6 (C-2'), 145.7 (C-3'), 149.6 (C-4),
116.0 (C-5"), 118.8 (C-6'), 100.3 (C-1"), 73.2 (C-2"),
76.5 (C-3"), 70.0 (C-4"), 77.1 (C-5"), 61.0 (C-6"). LA
%t ek — a1, s E A 4 K
JiR B 25 -7-O-B-D- ML e 6 4 B

WEW 5. ke (HEE, mp 269~271 C;
ERRREEHR S L BH T, Molish S SLBHTE ;. ESI-MS
m/z: 447 [M—H], 471 [M+Nal]";: > 7R N
C21H20011. 'H-NMR (500 MHz, DMSO-dj) J: 12.50
(1H, brs, 5-OH), 9.56 (1H, brs, 4-OH), 8.08 (2H, dd,
J=17.0,2.0 Hz, H-2', 6'), 6.94 (2H, dd, J = 7.0, 2.0 Hz,
H-3', 5'), 6.80 (1H, d, J = 2.0 Hz, H-8), 6.42 (1H, d,
J = 2.0 Hz, H-6), 5.07 (1H, d, J = 7.5 Hz, glc-H-1"),
3.72 (1H, d, J = 10.5 Hz, H-2"), 3.19~3.51 (5H, m,
H-3", 4", 5", 6"a, 6"b); “C-NMR (125 MHz,
DMSO-ds) 0: 147.6 (C-2), 136.0 (C-3), 176.1 (C-4),
160.4 (C-5), 99.9 (C-6), 162.7 (C-7), 94.5 (C-8), 155.8
(C-9), 104.7 (C-10), 129.6 (C-1"), 121.5 (C-2', 6),
115.5 (C-3, 5'), 159.4 (C-4"), 104.7 (C-1"), 73.1
(C-2"), 76.5 (C-3"), 69.6 (C-4"), 77.2 (C-5"), 60.6
(C-6")o VA - 3od 55 Scikapis — s, e th s
Y1 5 Jg 1L 23 Wy-7-O-B-D- e 7 2 B

EY 6: TEE S (FEE), mp 171~173 C;
SRR S B S FH M, Molish 2 B 5 BH ;. ESI-MS
m/zz 595 M+H], 593 M—H] : 2 7+ Nk
Cy7H30015. 'H-NMR (500 MHz, DMSO-dg) d: 12.57
(1H, brs, 5-OH), 10.81 (1H, brs, 7-OH), 10.09 (1H,
brs, 4-OH), 7.98 (2H, d, J = 8.8 Hz, H-2', 6'), 6.88
(2H, d, J = 8.8 Hz, H-3', 5"), 6.41 (1H, d, J = 2.0 Hz,
H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 5.32 (1H, d, J =
7.8 Hz, gle-H-1"), 4.50 (1H, brs, rha-H-1""), 3.05~
3.70 (10 H, m, H-2"~5", 6"a, 6"b, 2"~5""), 0.98
(3H, d, J = 6.0 Hz, CH3); "“C-NMR (125 MHz,
DMSO-dg) d: 156.6 (C-2), 133.4 (C-3), 177.5 (C-4),
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161.3 (C-5), 98.8 (C-6), 164.2 (C-7), 93.8 (C-8), 156.9
(C-9), 104.1 (C-10), 121.0 (C-1"), 130.9 (C-2', 6"),
115.2 (C-3', 5'), 160.0 (C-4); glc: 101.5 (C-1"), 74.3
(C-2"), 76.5 (C-3"), 70.1 (C-4"), 75.9 (C-5"), 66.9
(C-6"); tha: 100.9 (C-1""), 70.5 (C-2""), 70.7 (C-3""),
72.0 (C-4""), 68.3 (C-5""), 17.8 (C-6""). LA ¥ ¥ 5 3¢
pkaE — 2, W R 6 il 25 -3-0-B-D-
ZAREL

& 7. FOKAR, mp 240~242 °C; 1R
Bk SOV L BH T, Molish KON 2 BHE; ESI-MS m/z:
465 [M+H]"; 7 7R A CHy01. 'H-NMR (500
MHz, DMSO-dg) d: 12.63 (1H, brs, 5-OH), 7.60 (1H,
d, J = 2.0 Hz, H-2), 7.58 (1H, dd, J = 8.5, 2.0 Hz,
H-6'), 6.90 (1H, d, J = 8.5 Hz, H-5"), 6.41 (1H, d, J =
2.1 Hz, H-8), 6.20 (1H, d, J = 2.1 Hz, H-6), 5.58 (1H,
d, J = 7.5 Hz, glc-H-1"), 3.10~3.60 (6H, m, H-2"~
5", 6"a, 6"b); “C-NMR (125 MHz, DMSO-dq) 6
156.3 (C-2), 113.3 (C-3), 177.4 (C-4), 161.2 (C-5),
98.6 (C-6), 164.1 (C-7), 93.4 (C-8), 156.1 (C-9), 103.9
(C-10), 121.1 (C-1"), 115.1 (C-2"), 114.7 (C-3"), 148.4
(C-4"), 116.1 (C-5"), 121.5 (C-6'), 103.9 (C-1"), 74.0
(C-2"), 76.5 (C-3"), 69.9 (C-4"), 77.5 (C-5"), 60.9
(C-6")o VA - %di 5 scukafi — 8", e th s
W7 DMt Z2-3-O-B-D-NHk s A 2 B

&) 8: BOBRLRE AR (HEE), mp 221~
223 C; EhMRER SOV L FHYE, Molish Jo I 5 FH 1 5
ESI-MS m/z: 465 [M+H]"; 7 T34 Cp1Hy0100 'H-
NMR (500 MHz, DMSO-dg) 6: 12.50 (1H, brs, 5-OH),
7.72 (1H, d, J =2 Hz, H-2"), 7.56 (1H, dd, J = 8.5 Hz,
2.5 Hz, H-6"), 6.90 (1H, d, J = 8.5 Hz, H-5"), 6.76 (1H,
d, J=2.0 Hz, H-8), 6.42 (1H, d, J = 2.0 Hz, H-6), 5.07
(1H, d, J = 7.5 Hz, glc-H-1"), 3.72~3.19 (6H, m,
H-2"~5",6"a, 6"b); *C-NMR (125 MHz, DMSO-dj)
d: 146.9 (C-2), 135.5 (C-3), 175.8 (C-4), 160.1 (C-5),
98.6 (C-6), 162.0 (C-7), 93.6 (C-8), 155.2 (C-9), 103.9
(C-10), 121.3 (C-1"), 115.1 (C-2"), 144.7 (C-3"), 147.7
(C-4"), 115.0 (C-5"), 120.1 (C-6"), 99.8 (C-1"), 73.1
(C-2"), 76.1 (C-3"), 69.5 (C-4"), 77.2 (c 5"), 60.5
(C-6")o LA HHE 5 scmrapiE —8™M, e s
Y 8 Jyifit e 2-7-O-B-D- MR A AT HETY

EY9: HHEmAK (HED, mp 232~233
Cs HRRRER RNV LB M, Molish Y 52 BH
ESI-MS m/z: 465 [M+H]": 4> 734 Cy1HaO0120 'H-

NMR (500 MHz, DMSO-dj) 6: 12.63 (1H, brs, 5-OH),
7.66 (1H, d, J = 2.0 Hz, H-2"), 7.53 (1H, dd, J = 8.5
Hz, 2.0 Hz, H-6'), 6.86 (1H, d, J = 8.5 Hz, H-5"), 6.42
(1H, d, J=2.0 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6),
5.45 (1H, d, J = 7.5 Hz, gal-H-1"), 3.20~3.70 (6H, m,
H-2"~5",6"a, 6"b); *C-NMR (125 MHz, DMSO-dj)
5: 156.3 (C-2), 113.5 (C-3), 177.5 (C-4), 161.2 (C-5),
98.6 (C-6), 164.0 (C-7), 93.4 (C-8), 156.2 (C-9), 103.9
(C-10), 121.3 (C-1'), 115.1 (C-2"), 114.7 (C-3"), 148.4
(C-4"), 116.1 (C-5"), 121.8 (C-6'), 101.9 (C-1"), 71.3
(C-2"), 73.5 (C-3"), 68.0 (C-4"), 75.8 (C-5"), 60.5
(C-6")o VL ¥ 55 Seikafas — s, ety
Y19 K42 BkTF .

A 10: B R R CHREE), mp 314~316 C;
AR EERY SN LB, Molish [ 3 5B ESI-MS
ml/z 633 [M+Na]"s 73K CoH30O0160 575 T %
ML, 76 3 ORI ETT KRG ETF, RE(H
AT, REW AR TR, S EhEy)
10 577

& 11: JetEEbiRgs W (HEE), mp 247~
250 C; EhERBERY SN LB, Molish 52 W 52 B 5
ESI-MS m/z 295 [M+Na]"; 73 734 CsH;,0s. 'H-
NMR (500 MHz, DMSO-dj) 6: 12.53 (1H, brs, 5-OH),
731 (2H, d, J = 8.5 Hz, H-2', 6'), 6.81 (2H, d, J = 8.5
Hz, H-3', 5'), 5.89 (1H, d, J = 2.1 Hz, H-8), 5.87 (1H,
d, J = 2.1 Hz, H-6), 533 (1H, dd, J = 12.9, 2.8 Hz,
H-2), 3.11 (1H, dd, J = 17.1, 12.9 Hz, H-3a), 2.68 (1H,
dd, J = 17.1, 2.9 Hz, H-3a); “C-NMR (125 MHz,
DMSO-dg) J: 80.8 (C-2), 44.3 (C-3), 198.1 (C-4),
165.8 (C-5), 97.3 (C-6), 168.8 (C-7), 96.4 (C-8), 165.2
(C-9), 103.6 (C-10), 129.3 (C-1"), 129.3 (C-2', 6"),
116.6 (C-3',5"), 159.3 (C-4"). LA ¥l 5 SRR IE—
O, W E A 11 kR

& 12: wEMA (FED, mp>300 C;
ERRREERS S LB, Molish Sz v LB ESI-MS
m/z: 293 [M+Na]’, 271 [M+H]"; 217N
CisH1¢0s. 'H-NMR (500 MHz, DMSO-d;) 6: 12.94
(1H, brs, 5-OH), 7.90 (2H, d, J = 8.9, 2.0 Hz, H-2', 6"),
6.92 (2H, d, J= 8.9, 2.0 Hz, H-3', '), 6.44 (1H, d, J =
2.0 Hz, H-8), 6.16 (1H, d, J = 2.0 Hz, H-6). L ¥
5 3cikapiE— 5, M e e S 12 R

&4 13: ﬁ&é%‘ﬂi( FE), mp 250~252 C;
ERRREER S SLBH T, Molish [ BLEATE; ESI-MS
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m/z: 303 [M+H]"; 2> 72Nk C1sH,007. Stz &0t
ML, 78 3 MR I R I, RE{E
KEEATH B, WA AN, MBS EREY
13 At 3

AW 14: ToEE i CRED, mp 176~178 C;
ESI-MS m/z: 363 [M+Na]’, 339 [M—H] ; 7> 74
CisH1609. 'H-NMR (500 MHz, CD;0D) &: 8.02 (1H,
d, J=6.0 Hz, H-2), 6.70 (1H, d, J = 2.2 Hz, H-8), 6.46
(1H, d, J=2.2 Hz, H-6), 6.26 (1H, d, J= 6.0 Hz, H-3),
5.03 (1H, d, J= 7.5 Hz, glc-H-1"), 3.20~3.70 (6H, m,
H-2"~5",6"a, 6"b); *C-NMR (125 MHz, CD;0D) §:
158.4 (C-2), 111.7 (C-3), 183.5 (C-4), 163.2 (C-5),
101.2 (C-6), 164.8 (C-7), 96.2 (C-8), 159.5 (C-9),
108.2 (C-10), 105.5 (C-1"), 75.6 (C-2"), 78.4 (C-3"),
71.0 (C-4"), 77.8 (C-5"), 62.6 (C-6"). LA bE¥¥is 5
pkabiE 5", WA 14 D 5, 7- RS
J - 7-O-B-D-761 2 B 1

EW15: Rtk i (FEE, mp 195~197
‘C; ESI-MS m/z: 179 [M—H], 359 [2M—H], 135
[M—H—CO00]; 4 T4 CoHgO4o 'H-NMR (500
MHz, CD;0D) 6: 12.07 (1H, brs, COOH), 9.48 (1H,
brs, 4-OH), 9.08 (1H, brs, 3-OH), 7.41 (1H, d, J =
15.8 Hz, H-7), 7.02 (1H, d, J= 2.1 Hz, H-2), 6.96 (1H,
dd, J = 8.2, 2.1 Hz, H-6), 6.75 (1H, d, J = 8.2 Hz,
H-5), 6.16 (1H, d, J = 15.8 Hz, H-8); "*C-NMR (125
MHz, CD;OD) d: 127.6 (C-1), 114.6 (C-2), 146.6
(C-3), 149.5 (C-4), 116.5 (C-5), 122.9 (C-6), 147.2
(C-7), 115.1 (C-8), 169.0 (COOH). LA ¥ 5 Sk
g5, MO 15 R .

AW 16: otk i (L), mp 234~236 C;
FeCls st W BHYE: ESI-MS m/z: 193 [M+Na]'; 41
KN CiHeOso HE AT TR T ILHEE, 75 3 FiA
A1 I RSP RIT, REMA ST 8, BE
SN TR, MU RS 16 HEE TR

WA 1T AEEHE Chmi-NED, mp 138~
139 C; 10%MR-LEE S, 105 Chi#s el ta;
Libermann-Burchard o V. FH 48 21 (8 U AR A SR 2R (1,
KR EY) . 5 p-2 i IR, 75
3 PRI T R T, REEA AT h—3L,
TREIE A TR, WSS e aY 1T Kl B-4 H L

& 18: AEHAR (E-FED, mp 145~
146 C; 10%Mi IR £ W% W i 20 (%, Libermann-
Burchard % W BHTE, Molish bW FHME. Ll MF

X IEEEEE, 7E 3 RN RETT RGEP I TT, R
LR OAT A3, AW TR, SEEs
Y18 A MY,

SE

[1] VEHBTBEERe. 2 Ri [M]. il BIgRFAER
iR, 1986.

2] £ ¥, #R%, HEE & WHENHERS S5
HER (1], BARZIY SRR, 2009, 24(3): 147-150.

[3] BAEAE, RESE, T, & WE RS AUR
HRC [7]. = EEPIRTIL, 2004, 26(1): 121-126.

[4] WangJ, Yang H, Lin Z W, et al. Flavonoids from Bidens
pilosa var. radita [J]. Phytochemistry, 1997, 46(7):
1275-1278.

[5]1 FEwE, AW, 45rby, & =SB s R BF
5% [J]. W2y, 2005, 36(1): 20-21.

(6] + Ek, EJIR B, S ANEREE P EER IS
oy K HANE AR O e (0], TP E s Rk,
2006, 16(3): 168-171.

[71 Tamura Y, Nakajima K I, Nagayasu K 1, et al. Flavonoid
5-glucosides from the cocoon shell of the silkworm,
Bombyx mori [J]. Phytochemistry, 2002, 59: 275-278.

[8] Hoffmann B, Hoelzl J. New chalcones from Bidens pilosa
[J]. Planta Med, 1988, 54(1): 52-54.

(91 7 bHfE, Bk, BOIAL, & b2 WAL R T 1
WHIT (3], MR 25752441, 2009, 25(4): 283-286.

[10] Hoffmann B, Hoelzl J. Further acylated chalcones from
Bidens pilosa [J]. Planta Med, 1988, 54(5): 450-451.

[11] “FWRZR, REHE, 38 0, 55 o SR H R s 2k
&) (3. HE2, 2004, 35(3): 257-259.

[12] Ak U, T, SAT PRI R AR O T
5% [J]. AR 5IIRER, 2011, 26(6): 469-472.

[(13] BT, £ OB, R, S5 A i ob 0 B i i 1K
gy (7], 2557274, 2000, 35(5): 363-366.

[14] ¥#igam, EEF, xR, % WS 2E R 15 5
FIEE [J]. &dh 5240, 2008, 10(9): 15-17.

[15] 2Ehfn, EA595. RIS EoT (7). hEegy,
2012, 43(12): 2337-2341.

[16] % JF, B, shICH, 5. Bk gk 2 s 8T 5T
(D [J1. H¥24, 2012, 43(6): 1068-1070.

[17] Tian X, Zhou S X, Wei H L, et al. Flavonoids from the
herb of Bidens pilosa [J]. J Chin Pharm Sci, 2011, 20:
518-522.

[18] HB¥EHE, RURE, HJ¥, & StleBiiR B AL
FHOTST (1] BURZII SRR, 2013, 28(3):278-281.

[19] £ Ik, EJ5R), bk, & DEREE PR T
BRI FANI A ROEYE [7]. B2y, 2007, 38(5):
647-649.

&



