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Studies on the chemical constituents of Bidens bipinnata L.
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[ABSTRACT] Objective: To investigate the bioactive chemical constituents in Bidens bipinnata L. for treatment of diabetes.
Methods: Extraction was done with 80% EtOH; isolation and purification were carried out on silica gel,Cis silica gel column,
and Sephadex-ILH20 column; and the chemical structures of the products were identified by physicochemical properties and spec-
tral analysis. Results: Nine compounds were obtained from Bidens bipinnata L. and their chemical structures were identified
as: quercitin( [ ) ,hyperoside (]I ) ,quercitin-7-O-rhamnopyranoside([ll ) ,6,7,3’4’-tetrahydroxy aurone(IV ) ,4,5-di-O- caffeoyl
quinic acid( V), stigmasterol 3-O-glucopyranoside ( V]),ethyl 3,4-dihydroxybenzoate( [ ), okanin(\Vll),and luteolin([X ). Con-

clusion: Except for okanin and hyperoside, the rest 7 compounds are isolated from the plant for the first time.
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VA B R BRI W) V5T BE Bidens bipinnata L.
AT, A4 R, BB AR S
50~100 cm Az T30, 5 BF L i A 4 [ 5 Sk ARAE
HAE 5~10 cm, FARAE, BU6E JERZIE ., B 8~9
HOCRE 9~11 H . 2588 RIS Z RO AL R, W)
i 1% O 9 6 ' 1 R =Y 1135 v = L R A
15 JER B TR M e e 45 XU
BT . AR OR , = e R ) 4 BOK AR
FHFIRIT MR IR . A 5256 % L 7 BAG B il B
ARG PE AR AL Y AL 22 23 HEAT T ST . N SR L TR T
AR 9 MEB W T ~IX At IE 1,

1 MBFFE

1.1 ALBAXA RY-2 BUE S AL K A2
JTRJE R IE) 5 Bruker Vector 22 ZLAMGIEEIY ;
Bruker DRX-500 #% % 95 4% ; Mat-212 i 2 5t % 1%
(EI-MS) ; Q-Tofmicro (ESI-MS) ; # J2 #1 HUk} . 7k iz
H(200~300 H) .M & 2 58 % mE K L) ;
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Sephadex-ILH20, Pharmacia 2~ ) ; & A it & Cis
(25~40 pm) ,Merk 23 7l ; HSGF s, Bt & AR, M 5 2
SRS REI T KA )T, A LR O FR LA
FH L, 2 O FPY oA Tl 9, LA R0 34 O Tl 4
20 % H, SO, S WLAE R = 2R L 90 & Ak
A A BRA A,

1.2 HH BEE 2004 4 9 AR TRUWRSN, &
I S NP o U B S e SV RS € S e
N B Y W5 B Bidens bipinnata L. FJHL b3
93

1.3 #RBRA5 & REE TR 20 ke, T 20 £5
80 Y0 & BE S B, WU Wk 46 S5 A5 2R T 0.8
kg, 328 HKIRE G 2 000 ml A7 i fi % B 6
.2 000 ml LR LBEEAEHL 8 ¥k .2 000 ml W ANIE T
Jist A6 BU6 U, 45 B A1 0l ik 38 43 20 g, LR & TR S A

CEFEET] BBk, Mk, 2500 .
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{ 1) Quercitin: Ri=0H, R,=0H;
(11) Hyperoside: Ry=-0-B-D-1=FL i R,=OH

(I Quercitin-7-O-rhamnopyranoside: Ry= OH , Ry=-0- a L[} B 28,

(IX) Luteolin: Ry= OH,R,=H

(VI Okanin

(V) 4.5-di-0- cafTeoyl quinic acid

1 I~V,W,KkEmrEs
Fig 1 Chemical structures of compounds [ -V , V[, X

70 g E TR 190 g, LR LHRHR 4 (70 @) #E4T
I (200~300 HOAEZ M, 1Ak « 2R S BEAS
[Fi] B 8] F YR A5 9 SR I R BE < oh A ik ik 2 TR TR
101 F15 = 1 PEWETE Y . 528 Sephadex-LH 20 #F
AT, BB, A B A W I (30 mg) . V(35
mg) . V[ (40 mg) ., HAVEM R 0 A 1 (30 o 5, FF
PEATREERE (200~300 EDAEZHT, FHE D « BN
Fe I e it . e sy - HBE 1« 1 VR U A,
% Sephadex-LH 20 #=JZ ¥, B B UE M, 15 2 IV (45
mg) . [X (60 mg) ., A VLWL 4 & IF 5, 1 247 Ak
& (200 ~ 300 H) K ZEHr. H £ 18 & FR kM. 7 4
Sephadex LH 20 #£)Z 41, HBEGR B F1 Coo AR BEHZ
FEZHr BB« K (60 : 40) VM43 5] T (100 mg) .
(32 mg). V(20 mg) .M (30 mg).,

2 # B

2.1 eI vEHmiEe WO (MeOH),
m. p. 315~ 316°C , $h R £E By )z i 42 BB 41 4 ; Mol-
ish & W B P, EI-MS m/z. 302[ M* ], 274, 229,

153,128, 69, 4 F 3: Cis Hy O7," HNMR (500
MHz,DMSO-ds)8§:7. 69(d,1H,J=2.0 Hz,H-2"),
6.92(dd,1H,J=2.0,8.0 Hz,H-6"),6.89(d, 1H.,
J=9.0 Hz,H-5"),6.41(d,1H,J=2.0 Hz,H-8),
6.18(d,1H,J=2.0 Hz,H-6),12. 49(-OH), 10. 80
(-OH), 9.56 (-<OH), 9.30 (<OH), 9.26 (-OH),
BCNMR (125 MHz, DMSO-d6) §: 175.8 (C-4),
163.8(C-7),160. 6 (C-9), 156.0(C-5),147.6 (C-
47),146.7 (C-2),145.0 (C-37),135.6 (C-3),
121.9 (C-17),119.9(C-67),115.5 (C-57),115.0
(C-27),102.9 (C-10),98.1 (C-6),93. 3(C-8) , K ¥
SR AR IE B M R 2R 0 B AR — 3, DR e
&Y 1 i &R (quercitin) .

2.2 eyl hibs HOLEEBE
(MeOH) . m. p. 234 ~236°C ., Molish i 7 Jz 1 FH
P, ESI-MS (m/z): 465 [M + 1], & F iU
C,iH, 0y . HNMR (500 MHz, DMSO-d;) §: 6. 20
(d ,\1H.J=2.0 Hz,H-6),6.40(d,1H,J=2.0 Hz,
H-8),7.68(dd, 1H,J=2.0,8.5 Hz, H-2"),7.53
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(d,1H.J =2.0 Hz, H6’),6.82(d, 1H, ] = 8.5
Hz,H-5").5.36(d,1H.J=7.0 Hz,H-1"") A ¥EH
SRR 75 5, CNMR (125 MHz, DMSO-d6) 3.
177.4(C-4),164. 2(C-7),161. 2(C-5),156. 2(C-9) ,
156.1(C-2),148.4 (C-47),144.7 (C-37),133.4
(C-3),121.9 (C-67),121.0(C-17),115.9 (C-5"),
115.1 (C-27),103.8 (C-10),101.8 (C-177),98.6
(C-6),93.4(C-8),71.3(C-2"7),73.2(C-3"7),68.0
(C-477),75.9(C-5"7),60. 3(C-6""), LA F%HE 53
TR R T Y 4 22 MR MBI AR — B, I e
xR WS E QQMS”FF(hyperoside)

2.3 ey llvsgmbEs #HOLHERAEK
(MeOH), m.p.174 ~ 175°C, ESI-MS (m/z):
448.00(M" ), 4+ F 3 Cu Ha O, "HNMR (500
MHz, DMSO-d; ) §: 12.48 (s, IH,-OH), 9. 60 (s,
1H,-OH),9.46 (s, 1H,-OH), 9. 40 (s, 1H,-OH)
7.72(d,1H,J=2.0 Hz,H-2"), 7.59(dd,1H, ] =
2.0,9.0 Hz, H6"), 6.89(d,1H,J=9.0 Hz, H-
57) 6.78(d,1H.,J=2.0 Hz,H-8),6.41(d,1H, ] =
2.0 Hz,H-6),5.54(s,1H,H-17),5. 11(d,1H, ] =
4.0 Hz),4.48(d, 1H,J=5.0 Hz).,4.47(m,2H),
3.85(s,1H),3.65(m,1H),1.13(d.3H J =7 Hz,
Rha-Me) ., CNMR (125 MHz, DMSO-d6)§: 175.9
(C-4),161. 4(C-7),160. 3(C-5),155. 6(C-9),147. 8
(C-2),147.4 (C-47),145.0 (C-37),136.0 (C-3),
121.7 (C-17),120.1(C-67),115.5 (C-27),115.2
(C-57),104.6 (C-10),98.8 (C-6),98.4(C-1""),
94.1 (C-8),71.6 (C-477),70.2 (C-377),70.0 (C-
277),69.8 (C-577),17.9(C-6""), LI L% 5 X
R T A R 7-O- B AR — B o e
bAoA R 7-O- 2B (quercitin-7-O-rh-
amnopyranoside) ,

2.4 e NEME ARG LRGP
(MeOH), m. p. 286 ~288°C, ESI-MS(m/z): 286
(M, 43 F 3 Ci; Hy, Oy, HNMR (500 MHz, DM-
SO-ds)d: 6.61(s,1H,=CH),6.73(d.1H,J=38.0
Hz.H-4),6.85(d,1H,J=9.0 Hz,H-5"),7.11(d,
1H,J=8.0 Hz, H5),7.37(dd, 1H, ] =2.0,9.0
Hz ,H6’), 7.43(d,1H,J =2.0 Hz, H-2"),8. 3-
10. 56 (brs, 4 X Ar-OH),"* CNMR (125 MHz, DM-
SO-d6)§: 181.9(C-3),154.9 (C-6),154.3 (C-8),
147.8 (C-47),145.8 (C-2),145.4 (C-37),130.1

(C-7),124.4 (C-67),123.5 (C-17),118.3 (C-27),
115.9 (C-4),115.1 (C-57),114. 5 (C-9),112.5 (C-
10),111. 6(C-5), A I $48 Fn Scikt a8 19 6,7,
3747 - U 3 A T K0 o IR — 3L O A IV
6,7,3747-DU 2 FEME W (6,7,3747- tetrahydroxyau-
rone) .

2.5 feyp Ve MmEr HESMHERK
(MeOH) ,ESI-MS(m/2) :516[M" ], 43> F 3 Cos Has
O, ."HNMR(500 MHz,DMSO-d6)5: 7. 45(d,2H,
J=16.0 Hz, H-7’,H-7""),7.05(d, 2H, ] = 1. 0
Hz,H-2.2"7),6.93(m,2H,H6",6""),6.73(d.
2H.J=7.5 Hz, H-5",5"7),6.20(d, 1H, ] = 16.0
Hz, H-87),6.16 (d, 1H, ] = 16.0 Hz, H8’"),
5.50~5.55(m, 1H, H5),4.94(dd, 1H, ] =2.0 ,
10.0 Hz,H-4),4.15(m,1H,H-3),2. 13(m,2H, H-
6),2.09(m,2H,H-2); "CNMR(125 MHz,DMSO-
d6)d: 176.5(C-7,C=0),166.1(C=0,C-1"),
166. 0(C=0,C-1""),148. 67(C-6",C-6""),148. 65
(C-77), 145.7 (C-777) 145.4 (C-37), 145.3 (C-
377),125.3(C47,C4"7),121.3(C-97,C977"),
115.9(C-877),115.8(C-87),114.9 (C-57,C-5"),
113.7 (C-27),113.7(C-277),75.8(C4),75.0(C-
1),68.6(C-3),68.1(C-5),39.7(C-6),38.0 (C-2),
DL b 5000 0 SC R R A 4 5- X0 HE BBE 4s T R AR A
— LB IV N 4, 5-RUHE B 4 TR (4., 5-
di-O-caffeoyl quinic acid) ,

2.6 &PV EHEZT HOAKEKGEIRE-2
f2 £ 1) . Molish & 1 BH P, ESI-MS (m/z) . 574
[M™ 1.5 73 Cis His O . "HNMR (500 MHz, DM-
SO-ds)d: 5.32(s,1H),5.16(d,1H,J =8.0 Hz).
4.67(dd, 3H, J =8.0 Hz),4.23(d,2H,J =8.0
Hz),0~3.45 (48H);*CNMR (125 MHz, DMSO-
d6)3: 140.3(C-5), 1. 6(C-22),128.7(C-23),120. 9
(C-6),100.7 (C-17),76.9(C-3"),76.7(C5"),
73.3(C-27),70.1(C-4"),61. 0(C-6"),56. 0(C-14) ,
55.4(C-17),50. 3(C-24),49.5(C-9),45.1(C-13),
41.7(C-20),40.0(C-12),39.3(C-4),38.2(C-1),
36. 7(C-10),31.3(C-25),31.2(C-7),31.0(C-8),
29.1(C-2),28.7(C-16),25.5(C-28),24. 6(C-15),
23.6(C-21),22.5(C-11),20. 8(C-26),20.4(C-6),
19.4(C-19),11. 6(C-18),11.4(C-29), LA E ¥ HHn
SCHRE B Y TS B 3-O-7 200 T B0 X R — 3k,
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e b & W VI o B B 3-O-% % B8 7 (stigmas-
terol 3-O-glucopyranoside) ,

2.7 tepngmir TOELM(CRLEE .
ESI-MS(m/2) : 182[ M " J, &5 & W i A1 3% , 2 43
F3 G Hie O, "HNMR (500 MHz, DMSO-ds) §:
7.41(d,1H,J=2.0 Hz),7.40(dd,1H,J=2.0,8.0
Hz),6.79(d, 1H, J =8.0 Hz),4.29(2H), 1.25
(3H) ;"CNMR (125 MHz,DMSO-d6)§:168. 4(C=
0),151. 6 (C-4),146.2(C-3),123.6 (C-6),122.9
(C-1),117.4(C5),115.8(C-2),61. 7 (-O-CH,) ,
14. 64(CH;) . AR5 LI Pk 04l 4 e STy
3,4- " F KPR LB Cethyl 3,4-dihydroxybenzo-
ate) ,

2.8 eVl HmERE K@ PR IR S
(CHCly) , m. p. 225 ~227°C , #9828 21, HCl-Mg #
S0 B . Molish [ i B M. ET-MS 2288 (M '),
153(3:0%), 152,136,135, H 2 HLEAF A A B i
FAV A 05, a8 Cis Hi: Os,' HNMR (500
MHz,DMSO-d; ) §: 7.76 (d, 1H, ] = 9.0 Hz, H-
57),7.68(d,2H,J =16.0 Hz, H-8, H-a), 7. 29(d,
1H,J=2.0 Hz, H2),7.23(1H,dd, ] =2.0,9.0
Hz,H-6) ,6.81(d,J=9.0 Hz,H-5),6.77(d.1H,
J=9.0 Hz.H-6"); *CNMR(125 MHz,DMSO-d6)
5: 192. 7(C=0),152. 4(C-27),150. 0(C-37),149. 0
(C-4),145.6 (C-B ), 145.5(C-4"), 134.4(C-3),
126.1(C-17),122.6 (C-6),121.4(C-5"),117.5 (C-
@) »115.9 (C-2),115.7 (C-5),106.5 (C-6"), LA I
U2 SR R SR R O — B s e e S
YW R 27,337,473, 4-H B IEA HE (BT,
okanin) .

2.9 HeHmNegHmEr WEAEHM, mp
328~330°C ,EI-MS (m/2): 286,153,134,69, 2T
& Cis Hy Os.,' HNMR (500 MHz, DMSO-d; ) §:
7.41(dd,1H,J=2.0,8.5 Hz, H67),7.39(d,1H,
J=2.0 Hz, H-27),7.38 (d.1H.J = 8.5 Hz, H-
5'),6.78(d,1H.,J =2.0 Hz, H-8),6.45(d, 1H,
J=2.0 Hz, H-6),12.9 (-OH), 8. 9-11.5 (-OH X
3),"”CNMR (125 MHz,DMSO-d6)5: 181.6(C-3),
164.1 (C-7),163.9 (C-2),161.5 (C-9),157. 3 (C-

57),149.7 (C-47),145.7 (C-37),121.5(C-67),
119.0 (C-17),116.0 (C-57),113.4 (C-27),103.7
(C-10),102.9 (C-3),98.8 (C-6),93.8(C-8), LA I
H0H A SCHRY G R R R B S E A Y
X J AR 2 (luteolin) .

AT IA A i L 51 19 2 o B AU e A2 5 2
T EORE PRI S I i ) AL TR o T AR A
M 10 ) 2 B — 2 TR TR RO (VR L R S
ROy B Tz 0 A B 2 B R M, H b 7R R W
TET i B 3R RIA R R 2K A0 A i 1 4 o A B R
AR 0 B 1) £ T MR 4208, R B e L B4R
YRR Ao EL AT I ) B T ok, L I ot i 3
LT B4R B 2 = g R R T A 2K R
TR IR ST RS . A IE I AT 55 v 4y B 45 3
22 P [R) 26 0 B I 2 R o o AT 4 A P B 4 2
KRA Ttk — LIV
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