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A new aurone glycoside from the whole plant of Bidens pilosa L.
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Abstract: Ten compounds were isolated from the 95% ethanol extract of the whole plant of Bidens pilosa L. by
silica gel column chromatography, polyamide column chromatography, Sephadex LH-20 column chromatography,
MCI column chromatography, and semi-preparative HPLC methods. Based on its physicochemical properties and
spectral data (UV, IR, MS, NMR), the structures of the isolates were identified as bidpilaurone glycoside A (1), Z-6-
O-(4"-O-acetyl-6"-O-p-coumarinyl- f-D-glucopyranosyl)-6,7,3’,4'-tetrahydroxyaurone (2), okanin 4'-O-f4-D-(4",
6"-diacetyl) glucopyranoside (3), Z-6-O-(6"-O-acetyl-f-D-glucopyranosyl)-6,7,3',4'-tetrahydroxyaurone (4), 6,7,3,
4'-tetrahydroxyaurone (5), Z-6-O-(6-O-coumarinyl-f-D-glucopyranosyl)-6,7,3",4'-tetrahydroxyaurone (6), Z-6-O-
(4,6-acetyl-f-D-pyranosyl)-6,7,3,4'-tetrahydroxyaurone (7), Z-6-O-(6"-O-p-coumarinyl-f-D-glucopyranosyl)-6,7,3’,
4'-tetrahydroxyaurone (8), luteolin (9), and 7-O-f-D-glucopyranosyl-5,3'-dihydroxy-3,6,4’-trimethoxyflavone (10).
Among them, compound 1 was a new aurone glycoside from B. pilosa L. Compounds 4 and 9 could partially inhibit
the lipid deposition induced by sodium oleate and palmitate in human liver HepG2 cells. Molecular docking
technology predicts that the potential target for its hypolipidemic activity may be peroxisome proliferator-activated
receptors y (PPARY).
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GiR A (AR B )G, R SR AR EE K
FETE I B T A IR R R A R F SRR T
FOE AU 28 AN LIRS DR 28 R I DA R B e
A N AT AR B TR AL R A R A i
A 25 B LB VR TR 3R 2R DA R A s R A AR
PRI FE R WY, A2 ) B AT AR I s 5 AR R
PRI PR DA B 7 98 55 2 Flg 140 B A L TE PR AT
FUK 2 48 T AE BT B AR I, o FL AL 57 140 5 il =2 1
A RACEYNETERT TR IIE . N 1 i — 0 B A
LA o i, TR EE AR A, AR SO
P B 95% L BE SRV AL 2 o EAT T BESE, L
LR PR A WAL 4y AR 3 10 MEE, TFEEN:
T A BEREER T A (1) Z-6-0-(4"-0- Lt R -6"-0-p-F .
Tk 5 - B-D- Wt Wee 71 %) i 58)-6,7,37,4- DY 52 FE F6 1 (2)+
okanin 4'-0O-f-D-(4",6"-diacetyl)-glucopyranoside (3).Z-
6-0-(6"-0- L.t 5 -p-D- M i 7] %) B 2% )-6,7,3",4'- DU $£ Jk
P& (4)+6,7,3",4'- VU2 FEFE [ (5)~ Z-6-O-(6-0-7FF 5.1t
F& - B-D- W VR 7] 25 B 5E)-6,7,3",4"- VU $2 FE RS B (6) Z-6-
O-(4,6'- £ 19 - B-D- Wit i 36 %) B 3% )-6,7,3",4'- DU F2 B 48
fiE] (7)Z-6-0-(6"-O-p-F¥ 5. 3 - B-D- ML i ] 45 b 55 -6,
7,3" A4-DUFREE T (8) KRB ZK (9).7-0-p-D-glucopy-
ranosyl-5, 3'-dihydroxy-3, 6, 4'-trimethoxyflavone (10).
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Figure 1 Structure of 1
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Figure 2 'H-"H COSY and key HMBC correlations of 1

P ORI (3271 em™) BREE (1 730 cm™). AU
(1 649.1 604 cm™) %5 J& AR5 4iE R Wi 0% . HR-ESI-MS
m/z: 637.156 8 [M+H]" (i1 54H: 637.155 1, C,,H,,0,,), 44
% 'H NMR #1 °C NMR ##8 #E0ll 73 1 208 C,,H,,0 -

ZAL A Y H NMR 3 (£ 1) BoRZKE AT — X408
PLEUARI JF B R F15 %5 0, 7.16 (1H, d, J = 8.4 Hz, H-
4),7.08 (1H, d, J = 8.4 Hz, H-5); [Fl i $2 7R 45 ¥4 o ik A7
16 ABX 4 R4, 6, 7.46 (1H, d, J= 1.8 Hz, H-2'), 6.85
(1H, d, J = 8.4 Hz, H-5"), 7.35 (1H, dd, J = 8.4, 1.8 Hz,
H-6"); 45 & "H NMR 1% A 8 i 258 4k & 40 Re AIE 1) U8 ot
T15 5 5, 6.69 (1H, s, H-10), % % ¥ (1) 3 5 i 1 0,
5.24 (1H, d, J = 7.8 Hz), LA 2 °C NMR i 4 i 3L Bk
Felgk 6. 182.4 (C-3) 155, Al HEMIML A0 1 PR+, H
M 11 R 2 B O B- R B . R K R B BT AR A JE I LC-
MS H 4z 73 A1 i o€ #  B A D-H &1 . 'H NMR 3 2
7 0, 2.08 (3H, s, CH,-OAc) LA A "C NMR i H1 5. 169.8
(C=0-0Ac), 21.1 (CH,-OAc) #EM 45 ¥ R A7 7E RS

PEAh, ZAL A H NMR (% 1) 8 88 7RG
DRI AL U T T % ) AABB # & R 881055 B R T 15
58, 6.80 (2H, d, J = 9.0 Hz, H-3", 5™), 7.55 2H, d, J =
9.0 Hz, H-2", 6™), &5 5 Je AU B 115 5 6, 7.56
(1H, d, J=16.2 Hz, H-7"), 6.43 (1H, d, J = 16.2 Hz, H-
8") FNBRIE B 5. 166.4 (C-9), 7 LUt 46 g v 47 7E
1A R & G .

N T E B S B EE 2 R U7 5K, B AR
P HSQC il i & T 5k LA SR F {55 (R D).
FR A HMBC 1% ] DL 43 it th 4 1) o 55 53 5, 5.24 (1H,
d,J=7.8 Hz, H-1") 56, 151.9 (C-6) #H%, H1 7] LLHE
T L A B R T BRI 6 AL AH IE . Ltk Ah, R4
HMBC i # % % B 11 6 625 715 5 5, 4.25 (1H, dd,
J=12.6, 6.6 Hz, H-6") 5 S 2 0f 75 T IE 2 F (1) B ik i
0. 166.4 (C-9™) FH2C, PR AT DAHEWT & G BEHE 1 9 A1 5
1 W 1) 6 1 AH % o

H IR HE 5 SCERU R GE AR L, R B A1
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Table1 'HNMR (600 MHz in DMSO-d,) and "C NMR (150 MHz
in DMSO-d,) data of 1

No. 5, (J in Hz) 5.
2 - 145.6
3 - 182.4
4 7.16 d (8.4) 113.9
5 7.08 d (8.4) 111.8
6 - 151.9
7 - 130.4
8 - 154.2
9 - 1172
10 6.69s 113.0
L - 1233
2 7.46 d (1.8) 118.4
3 - 145.5
4 - 148.4
5 6.85d (8.4) 116.0
6 7.35 dd (84, 1.8) 124.9
G 5.24d(7.8) 100.5
2" 3.62m 71.0
3" 5.00 £ (9.6) 737
4 3.51m 67.7
5" 3.93m 76.5
6" 4.43 dd (12.0, 1.8) 62.9

425 dd (12.0, 6.6)

1" - 125.0
2, 6" 7.55d (9.0) 130.4
3,5 6.80 d (9.0) 115.8
4 - 160.0
" 7.56 d (16.2) 145.1
8" 6.43 d (16.2) 113.8
% - 166.4

CH,CO-

-CH, 2085 211

C=0 - 169.8

5 7-6-0-(4"-0- .18 3£ -6"-0-p-75 & 3L - f-D- W 1 7
I WE3)-6,7,3",4"- DU 53 B 4 W 11 5 70 A% WG B4 e AR —
;A EW 1S SR G PC NMR $0HE o i %
B LA 2 2 B A 22 K. dE ik HMBC # 6, 5.00
(1H, t, J = 9.6 Hz, H-3") 55 §. 169.8 (C=0-OAc) #1%,
FE DRI 49 0% 3 B IR . T N 4K
4Rk BRI MRHE DL EEGR, (A1 e N

A

Control ‘ Model

50 pmol-L' 9 25 pmol-L' 9 50 pmol-L

15 pol'L" Lovastatin

Z-6-0-(3"-0- £, Bt % -6"-0-p- 7 . Bk 3 - p-D- Mt i ]
%) F£)-6,7,3",4'- VU 35 B R i, i 44l U AT B A E A
(bidpilaurone glycoside A).
2 LEMREMENN AR 53T 3T
2.1 SEMEMNR

FIMTT K Ak &40 1~10 5 A KT HepG2 41 il ()
AHMEETS I S5 R EoR, AP 1~10%F N H HepG2 4H
i 359 A 2 I LR B R 0 ) 4 D (IC, > 100 pmol- L)
¥ FCAE T 9 TR B — 6 AR TR B B & 5 5 HepG2 41 i
R R A AR, g8 R 3 TR, (A 4.9k E R
50 umol-L™ i, & HepG2 41 A J& 18] (10 fig 17 25 =2,
Peon B — € 1 B NRAE A5 £ WK B 25 umol L™ I,
HepG2 4 il J& [#] (1) i i 5 75 S A0 L A B B 238 4k, JL
FAAFERENRIER -
22 OFXEE

A TR IS S TR R AR SR TR A 4 911
1 F B A, R IR AR BE A5 RT RE 2 R UE T A
fifg 4 18 B ) RS 32 4K y (PPARY) 1 3SZ1, T 2% Eik
&S AT 2 Pt g RinE 4 por, 1k
E W) 4R 9 H 5 5% PHE264 77 /L T n-n HEARAE ], 55
LYS265 RAEABIEN . BRI A, G 41855k
GLU343.SER342 ;=& | S EH; (b &W 918 55 5% 2k
HIE266 /4 7 A8 EH .

LI

Nicolet IS5 FT-IR 4L 4} )t i 4%, Thermo Genesys-
10S UV-vis 5 4h 7306 06 BEAX (FEER WU R BHE A R A
7], 32 [H); Bruker AM 600 B! 4% i JL PR AN (A & 7 B
AR A A, B 1), Q-TOF SYNAPT HDMS Jit it 1%,
Waters 2535 7 semi-PHPLC (Fit & 2489 % UV &l 2%,
REF R A IR A 7], 3¢ [); YMC-Pack ODS-A 4 i
£ (250 mm x 10 mm, 5 um). YMC-Pack ODS-A i+
(250 mm x 20 mm, 5 pm). YMC-Pack ODS-A {4 i fF

B 0.5 o
0.44 *% >k
0.3

0.2

OD (490 nm)

0.1
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e
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Figure 3 Effects of 4 and 9 on lipid content in HepG?2 cells. A, B: Effects of 4 and 9 at 50, 25 pmol-L™ on lipid content in HepG2 cells.

Magnification = 40x. n = 3, x £ 5. “P < 0.001 vs control group; "P <0.01, ""P < 0.001 vs model group
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LYS265

Figure 4 Molecular docking of 4 (right) and 9 (left)

(250 mm x 30 mm, 5 um, # =24 YMC, H A); Buchi
Heating Both 11 490 ¢ Jig #% 78 K AX (0 B BR A #, Hi
o)y A A R R )2 (% F IS G4, (60~ 100+
100~200.200~300.300~400 H , #& & ¥4 TA R
AT, HAEREE (/RS EHIEARAR, 18
[); SHB-B B4 FA /K 3B 25 58 O M K3 B T2 52 A B
A A, Y028 B S 7 A (b B B RS AR A
), T g EE A 2 (R T 7K KA 2R A R A
A]); R N g (AL T); CKX41 &
e (AR E Rk, HAR); % TS (EaiZR
I I ZR A i) 3 A PR \]); MCO-15AC 2 fifd 557 & 4
(ZEER S A&, HA). 414 DMSO.DMEM 1%
FEHE G 4 I (FBS, Gibeo M4 R H IR A 7], £
[); fi & % (insulin, 3% [E 2R 5w A BR 2 &) B4R A B2 i
(b 22 SO A AR B 1 A R A 7); 48 B 3 il % 75
PERIER (MTT, KIEE S EMBEARGIRAF); Hid
A IM3E (AusgeneX JE2E, WK FIIR); 1 EREN 98% (AL 1T
LA R 2 71); IBMX (= 99%, Reagent grade, | iff
BRREMBARE R 7]); F BRI AN (L
BT R T AR AR B B BR A A

PEFELT 2021423 M H 2 HA T AMARA
H, )V R R 2T A Bt R 2 IR AT T B 2 VT 5T
YT N AR AT BB AE YY) Y B BE Bidens pilosa L. T
M4, BRA (SCI-RAW000020) BLAE T o [H B& 24 R}
5% 24 AR 9 P 1B 5K R 24 B D I
1 RIS SE

VR EFHE A B A8 kg, W S5 10 £5 &1 95% L F
TNA R A EREL 2 VK, BRI 2 h, & IR BOR, IR K 4615

95% LB IR E 2.5 kg, FHZRR/K 3 8UE, 23 5 FH A0
K LR MR IE T BEHEAT AT, 15 24 il BE A7 Fr. A
(319 ) TR Z. T #3157 Fr. B (439 @)~ 1E T B %8 fi7 Fr. C
(452 g)~ KA Fr. D (1 337 g)

Bl 2.1 . FE BB A7 Fr. B (439 @) ZRE AT i i 43 15,
DL S bi- AL 2 45 (501 1~0:100) B B 5% Bt 3@ it
TLC W IF& FEAH AL 43, 19 2] Fr.B,~Fr.B, 3L 54N
4r. Fr.B, (83 g) ZREMKE (A, L & Fhi-H R4
(15:1~0:100) e, i#id TLC & H-4% 5 Fr.B, ,~Fr.B,,
7AW 45 . Fr.B,, (10 g) 4 Sephadex LH-20 t4 3%
(MeOH/CH,CL=1:1) ¥t/it, #id TLC & #1543 Fr.B,, ~
Fr.B,,, 352 M4y . Fr.B,,, (2.5 g) &R BEH: @15
#|Fr.B,,,,~FrB,,, JL6 N4 5. Fr.B,,, (295 mg)
22211 £ 1 LA (25% 2 85/0.1% H R K) 18 21L&
"8 (t, = 67.6 min; 8.3 mg); ¥ Fr.B, ,, (2.5 g) M REMAE
o B, DL S - H I R 45 (50:1~0:100) B fit,
W TLC & H /3 8 Fr.B,,, ,~Fr.B,,,, st 3 M4 4.
Fr.B,,,, (400 mg) £ il & = OB AH (28% £ J15/0.1%
R K) 13 246 & 3 (1, = 33.7 min; 50.9 mg)-4 (1, =
53.6 min; 16.2 mg) FLAH) 7 (¢, = 48.2 min; 30.0 mg);
Fr.B,,,, (1.4 g) &l & = ROBAH (25% L J/0.1%
E§ 7k) ?‘T—af §IJ FI'. B4.2.2.3.1NFr' B4.2.2.3.7 ;% 7 /[\ E[]Z éﬂ ﬁj\ ’ 4%
Fr.B,,, ;5 (512 mg) HI ¥ % i R0 AH (23% LE/0.1%
IR K) 2itb B 591 (¢, = 16.2 min; 4.3 mg) fb &
Y2 (t, = 17.1 min; 4.0 mg). b &4 5 (1, = 24.6 min;
20.1 mg) FLAEH9 (¢, = 40.1 min; 103.2 mg); Fr.B,,, .,
(179 mg) £l # 1o XA (28% 2 M1/0.1% FER K)
BEMLAEW6 (1, = 61.7 min; 8.2 mg) AL &4 10 (¢, =
30.2 min; 10.0 mg).
2 EMETE

a1 Bk R, BT HEE, 846254 nm F
RN EEBE, 10% W IR £ T 7 0 A B B 4
(120 °C), UV 78 7£ 207 A1 243 nm Ab fiz KW, IR &
b BRI (3271 em™)VFREE (1 730 cm™) (XUEE
(1 649.1 604 cm™) %5 & [R5 i IR Wi 0% . HR-ESI-MS
m/z: 637.156 8 [M+H]" (il 5 {H 637.155 1, C,,H,,0,,),
e 43 F 50~ C,H,,0,,. "H NMR (600 MHz, DMSO-
d,) f1°C NMR (150 MHz, DMSO-d,) ¥4 .3 1.

a2 AR, T R, %5254 nm T
7R A BE, 10% ¥R B 1R £ B ¥ W0 #h B BB 41
(120 °C), HR-ESI-MS m/z: 637.156 8 [M+H]" (it 5 1&
637.155 1, C,,H,,0,,), #5728 C,,H,0,,. 'HNMR
(600 MHz, DMSO-d,) d,, 7.56 (2H, d, J = 9.0 Hz, H-2",
6™, 7.55 (1H, d, J = 16.2 Hz, H-7"), 7.49 (1H, d, J =
1.8 Hz, H-2'), 7.33 (1H, dd, J = 8.4, 1.8 Hz, H-6"), 7.12
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(1H, d, J = 8.4 Hz, H-4), 7.04 (1H, d, J = 8.4 Hz, H-5),
6.85 (1H, d, J = 8.4 Hz, H-5"), 6.80 (2H, d, J = 9.0 Hz,
H-3", 5™, 6.69 (1H, s, H-10), 6.43 (1H, d, J = 16.2 Hz,
H-8"), 5.15 (1H, d, J = 7.8 Hz, H-1"), 4.77 (1H, t, J =
9.0 Hz, H-4"), 4.18 (2H, m, H-6"), 4.05 (1H, m, H-5"),
3.61 (1H, t, J = 9.0 Hz, H-3"), 3.53 (1H, m, H-2"), 2.07
(3H, s, CH,-OAc-3"); "C NMR (150 MHz, DMSO-d,)
J. 145.4 (C-2), 182.4 (C-3), 113.7 (C-4), 111.9 (C-5),
152.0 (C-6), 130.4 (C-7), 154.5 (C-8), 117.3 (C-9), 112.9
(C-10), 123.2 (C-1"), 118.3 (C-2'), 145.2 (C-3"), 148.4
(C-4"), 116.0 (C-5"), 124.9 (C-6"), 100.9 (C-1"), 73.1 (C-
2"), 72.9 (C-3"), 70.7 (C-4"), 71.4 (C-5"), 62.2 (C-6"),
124.9 (C-1"), 130.4 (C-2", C-6"), 115.8 (C-3", C-5"),
160.0 (C-4"), 145.4 (C-7"), 113.7 (C-8™), 166.2 (C-9"),
169.7 (C=0-OAc), 20.9 (CH,-OAc); LA % #5 5 Sk
BB AR — B, WS E A 2 N Z-6-0-(4"-0- LTk
$£-6"-0-p-77 521 ik -B-D- Wk Wi 7 26 i 45 )-6,7,3",4- DU $2
FERER -

a3 FAEHK, T HEE, £40254 nm
R NG BE, 10% ¥R 0 BR £ B W0 B R A
(120 °C), HR-ESI-MS m/z: 533.127 7 [M+H]™ (i1 5 14
533.1289, C,;H,,0,,), #Ell 4 ¥ N C,;H,,0,,. 'HNMR
(600 MHz, CD,0OD) §,, 7.55 (2H, d, J = 1.8 Hz, H-2'),
7.36 (1H, dd, J=8.4, 1.8Hz, H-6'), 7.25 (1H, d, /= 8.4 Hz,
H-4),7.08 (1H, d,J=8.4 Hz, H-5), 6.86 (1H, d,J= 8.4 Hz,
H-5"),6.77 (1H, s, H-10), 5.11 (2H, m, H-1", 3"), 4.43 (1H,
d,J=12.0Hz H-6"b),4.29 (1H,dd,J=12.0,6.6 Hz, H-6"a),
3.83 (1H, dd, J = 9.0, 7.2 Hz, H-2"), 3.74 (1H, dd, J =
9.0, 8.4 Hz, H-5"), 3.59 (1H, dd, J = 9.0, 8.4 Hz, H-4"),
2.16 (3H, s, CH,-OAc-6"), 2.07 (3H, s, CH,-OAc-4");
“C NMR (150 MHz, CD,0OD) &, 147.5 (C-2), 185.5 (C-
3), 115.6 (C-4), 113.5 (C-5), 153.4 (C-6), 134.5 (C-7),
156.3 (C-8), 119.3 (C-9), 115.8 (C-10), 125.4 (C-1"),
119.3 (C-2"), 146.8 (C-3"), 149.8 (C-4"), 116.7 (C-5"),
126.9 (C-6'), 102.6 (C-1"), 73.0 (C-2"), 78.0 (C-3"),
69.7 (C-4"), 75.4 (C-5"), 64.3 (C-6"), 172.5, 172.6
(C=0-OAc-4",6"), 21.1, 20.7 (CH,-OAc-4",6"); LA %
P 55 SCHR R A — B, % E S ) 3 4 okanin
4'-0-p-D-(4",6"-diacetyl)-glucopyranoside.

EPa FBaOmR, T HEE, %5254 nm F
SR N IR BE, 10% W B R £ B N B SRR AT
(120 °C), HR-ESI-MS m/z: 491.120 4 [M+H]" (it 5 14
491.118 4, C,,H,,0,,), e 73+~ C,,H,,0,,- 'HNMR
(600 MHz, CD,0D) ¢,, 7.52 (2H, d, J = 1.8 Hz, H-2"),
7.32(1H,dd,J=8.4,1.8 Hz, H-6'), 7.20 (1H, d, /= 8.4 Hz,

H-4),7.01 (1H, d,J=8.4 Hz, H-5), 6.85 (1H, d,J=8.4 Hz,
H-5"), 6.70 (1H, s, H-10), 5.01 (2H, d, J = 7.2 Hz, H-1"),
4.30 (1H, dd, J =12.0, 1.8, Hz, H-6"a), 4.10 (1H, dd, J =
12.0, 7.2 Hz, H-6"b), 3.69 (1H, t, J = 9.0 Hz, H-2"), 3.39
(1H, m, H-5"), 3.37 (1H, m, H-4"), 3.22 (1H, m, H-3"),
2.03 (3H, s, CH,-OAc-6" ); “C NMR (150 MHz,
CD,OD) d,. 146.2 (C-2), 182.5 (C-3), 112.3 (C-4), 112.4
(C-5), 152.1 (C-6), 132.7 (C-7), 154.1 (C-8), 118.3 (C-
9), 112.4 (C-10), 123.3 (C-1"), 118.3 (C-2"), 146.1 (C-3"),
148.5 (C-4"), 116.0 (C-5"), 125.0 (C-6'), 101.1 (C-1"),
73.1 (C-2"), 75.5 (C-3"), 70.0 (C-4"), 73.8 (C-5"), 63.3
(C-6"), 170.3 (C=0-OAc), 20.7 (CH,-OAc); YA 35 5
SCERUIHRE B A — 3, S A 4 N Z-6-0-(6"-0-
T F55 - B-D- ik e ] 267 47 55)-6,7,3",4- DU 2 JEE R B
WEMS BAERK, BT HEE, %5254 nm
RN S BE, 10% ¥ B B £ WV VN A LR 4L 6
(120 °C), HR-ESI-MS m/z: 287.056 9 [M+H]" (i 51
287.055 0, C,;H,,0,), #EM 7> 7= 8 C,;H,,O,. 'HNMR
(600 MHz, DMSO-d,) d, 7.44 (1H, d, J = 2.4 Hz, H-2'),
7.36 (1H,d,J=8.4,2.4 Hz, H-6'), 7.11 (1H, d, J= 8.4 Hz,
H-5),6.85 (1H,d,J=8.4 Hz, H-5"),6.72 (1H, d,J=8.4 Hz,
H-4), 6.61 (1H, s, H-10); “C NMR (150 MHz, DMSO-d,)
5. 148.0 (C-2), 182.0 (C-3), 114.4 (C-4), 112.7 (C-5),
154.6 (C-6), 130.3 (C-7), 154.9 (C-8), 115.3 (C-9), 111.7
(C-10), 124.6 (C-1"), 118.3 (C-2"), 145.5 (C-3"), 146.0
(C-4"), 115.9 (C-5"), 123.6 (C-6"); LA _F 345 5 SC kU4
TERA 3, M B 58 6,7,3'4-IU53 FEpE .
a6 BAGkAR, BT HEE, %5254 T
TR NS BE, 10% WK IR R O REE BB a e
(120 °C), HR-ESI-MS m/z: 595.146 9 [M+H]" (it 5H 14
595.148 3, C, H,,0,,), #Elll 7 78 C; H,0,;. 'HNMR
(600 MHz, DMSO-d,) d, 7.62 (1H, d, J = 15.6 Hz, H-
7"),7.55 (1H, d,J=1.8 Hz, H-2"), 7.44 (2H, d,J=9.0 Hz,
H-2",6"),7.35 (1H, dd, J = 8.4, 1.8 Hz, H-6"), 7.17 (1H,
d, J = 8.4 Hz, H-4), 7.09 (1H, d, J = 8.4 Hz, H-5), 6.86
(1H, d, J = 8.4 Hz, H-5"), 6.80 (2H, d, J = 9.0 Hz, H-3",
5"), 6.73 (1H, s, H-10), 6.34 (1H, d, J = 15.6 Hz, H-8"),
5.04 (1H, d, J = 7.8 Hz, H-1"), 4.57 (1H, dd, J = 12.0,
2.4 Hz, H-6"a), 4.38 (1H, dd, J = 12.0, 7.2 Hz, H-6"b),
3.79 (1H, m, H-5"), 3.62 (1H, m, H-2"), 3.56 (1H, m, H-
3"), 3.47 (1H, m, H-4"); *C NMR (150 MHz, DMSO-d,)
d. 147.5 (C-2), 185.5 (C-3), 115.7 (C-4), 113.6 (C-5),
153.5 (C-6), 127.0 (C-7), 156.2 (C-8), 119.2 (C-9), 114.8
(C-10), 125.5 (C-1"), 119.3 (C-2"), 146.9 (C-3"), 149.7
(C-4"), 116.7 (C-5"), 126.9 (C-6'), 126.8 (C-1"), 131.2
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(C-2", C-6"), 116.9 (C-3", C-5"), 161.4 (C-4"), 146.9 (C-
7"), 114.8 (C-8"), 168.9 (C-9"), 103.0 (C-1"), 74.8 (C-
2", 77.4 (C-3"), 71.7 (C-4™), 75.9 (C-5"), 64.5 (C-6");
DA b H i 5 SCHR T TR B A — B MU A
6 N Z-6-0-(6-O-F 7. It & - B-D- 1 Ve 7] % # 25)-6,7,3,
4'- [ 55 B P

WEWT AR, T HE, £402540m T
SR NI BE, 10% ¥R B R 4 I W0 B R 4 £
(120 °C), HR-ESI-MS m/z: 533.127 7 [M+H]" (it 514
533.128 9, C,;H,,0,,), #EM 7318 C,H,,0 5. 'HNMR
(600 MHz, DMSO-d,) 6, 7.52 (1H, d, J = 2.4 Hz, H-2"),
7.33 (1H, d,J=8.4,2.4 Hz, H-6'), 7.21 (1H, d, J= 8.4 Hz,
H-4),7.02 (1H, d,J= 8.4 Hz, H-5), 6.85 (1H, d,J=8.4 Hz,
H-5"), 6.71 (s, 1H, H-10), 5.14 (1H, d, J = 7.8 Hz, H-1"),
4.13 (1H, dd, J=12.6, 6.4 Hz, H-6"b), 3.59 (1H, m, H-3"),
3.54 (1H, m, H-2"), 4.72 (1H, t, J = 9.6 Hz, H-4"), 3.99
(2H, m, H-5",6"a), 2.06 (3H, s, CH,-OAc-6"), 2.00 (3H, s,
CH,-OAc-4'); *C NMR (150 MHz, DMSO-d,) 6, 145.7
(C-2), 182.5 (C-3), 114.0 (C-4), 111.7 (C-5), 152.0 (C-6),
133.0 (C-7), 154.3 (C-8), 117.3 (C-9), 113.1 (C-10), 123.3
(C-1), 118.4 (C-2"), 145.5 (C-3"), 148.5 (C-4'), 116.1
(C-5"), 125.0 (C-6"), 100.9 (C-1"), 72.9 (C-2"), 73.2 (C-
3"), 70.5 (C-4"), 71.2 (C-5"), 62.1 (C-6"), 170.1, 169.8
(C=0-OAc-4",6"), 20.9, 20.6 (CH,-OAc-4',6"); L\ I %¢
P 5 SCERUYHOE B A — 2, S AW T R Z-6-0-
(4,6~ £ 19t Fk - B- DA Ve 1 7] W 2% )-6,7,3"4- U 4 5 5 il

a8 AR, T HEE, %4254 nm
R NI BE, 10% IR B R £ I W0 B R A
(120 °C), HR-ESI-MS m/z: 595.146 9 [M+H]™ (it 5 14
595.148 3, C, H,,0,,), #EM 7318 C, H, 0 5. 'HNMR
(600 MHz, DMSO-d,) 6,, 7.56 (2H, d, J = 8.4 Hz, H-2",
6™, 7.55 (1H, d, J = 16.2 Hz, H-7"), 7.50 (1H, d, J =
2.4 Hz, H-2"), 7.31 (1H, dd, J = 8.4, 2.4 Hz, H-6'), 7.06
(1H, d, J = 8.4 Hz, H-4), 7.03 (1H, d, J = 8.4 Hz, H-5),
6.80 (1H, d, J = 8.4 Hz, H-5"), 6.80 (2H, d, J = 8.4 Hz,
H-3",5"), 6.67 (1H, s, H-10), 6.42 (1H, d, J = 16.2 Hz,
H-8"), 5.00 (1H, d, J = 7.2 Hz, H-1"), 4.44 (1H, dd,
J=12.0, 2.4 Hz, H-6"a), 4.28 (1H, m, H-6"b), 4.21 (1H,
m, H-4"), 3.74 (1H, m, H-5"), 3.42 (2H, m, H-2", 3");
“C NMR (150 MHz, DMSO-d,) . 148.4 (C-2), 182.5
(C-3), 115.8 (C-4), 113.9 (C-5), 152.0 (C-6), 130.4 (C-7),
156.0 (C-8), 118.2 (C-9), 115.3 (C-10), 125.0 (C-1"),
118.2 (C-2"), 146.0 (C-3"), 148.5 (C-4"), 115.8 (C-5"),
126.9 (C-6"), 101.5 (C-1"), 73.2 (C-2"), 75.8 (C-3"), 70.0
(C-4"), 74.1 (C-5"), 63.3 (C-6"), 125.0 (C-1"), 131.0

(C-2", C-6"), 117.2 (C-3", C-5"), 160.0 (C-4"), 146.0
(C-7"), 114.0 (C-8"), 166.5 (C-9"); LA L ¥4z 15 SC R
Rl HE A — 2, WS e B 84 Z-6-0-(6"-0-p-F5 5.
ik 5 - p- D - i ] 26 7 3 )-6,7, 3,4/~ 32 J RS o

A9 HEERK, T HEE, %4254 nm T &
AN NG BE, 10% WA IR £ B iUm #4535 64 (120 °C),
HR-ESI-MS m/z: 287.056 9 [M+H]" (i1 %1 287.055 0,
C,H,0,), #Ell 7+ C ;H, O,. 'HNMR (600 MHz,
DMSO-d,) 6, 12.96 (1H, s, 5-OH), 7.41 (1H, d, /= 8.4 Hz,
H-6"), 7.38 (1H, m, H-2'), 6.88 (1H, d, J = 8.4 Hz, H-5"),
6.67 (1H, s, H-3), 6.44 (1H, d, J= 2.4 Hz, H-8), 6.18 (1H,
d, J = 2.4 Hz, H-6); "C NMR (150 MHz, DMSO-d,) J,.
163.9 (C-2), 102.8 (C-3), 181.7 (C-4), 161.5 (C-5), 98.9
(C-6), 164.5 (C-7), 93.9 (C-8), 157.4 (C-9), 103.6 (C-10),
121.4 (C-1"), 113.4 (C-2'), 145.8 (C-3"), 149.9 (C-4"),
116.1 (C-5"), 119.0 (C-6"); LA & %4 15 STk 08 56 A
—3, MEENEMINKRBER.

a0 ROk R, T HEE, %4254 nm
TR A BB, 10% W B R £ B v O AR B A
(120 °C), HR-ESI-MS m/z: 523.143 2 [M+H]" (it & 14
523.144 6, C,,H,,0,,), #7317~ C,,H,i0, ;.o 'HNMR
(600 MHz, CD,0OD) 4, 7.56 (2H, m, H-2', 6'), 7.12 (1H,
d, J = 9.0 Hz, H-5"), 6.96 (1H, s, H-8), 5.11 (I1H, d,
J =172 Hz, H-1"), 3.87 (3H, s, 4-OCH,), 3.79 (3H, s,
3-OCH,), 3.76 (3H, s, 6-OCH,), 3.71 (1H, m, H-5"), 3.47
(2H, m, H-6"), 3.31 (2H, m, H-2", 4"), 3.18 (1H, m, H-
3"); *C NMR (150 MHz, CD,0D) 6. 156.1 (C-2), 138.0
(C-3), 178.4 (C-4), 151.4 (C-5), 132.2 (C-6), 156.6 (C-
7), 94.1 (C-8), 151.4 (C-9), 106.3 (C-10), 122.2 (C-1"),
1152 (C-2"), 146.4 (C-3"), 150.4 (C-4"), 111.9 (C-5"),
120.4 (C-6"), 100.3 (C-1"), 73.2 (C-2"), 77.2 (C-3"), 69.5
(C-4"), 76.7 (C-5"), 60.6 (C-6"), 59.8 (3-OCH,), 55.7
(6-OCH,), 60.4 (4'-OCH,); VA I H(4f 5 SCHR"> i 1 3k A
— 2, W% S 10 SN 7-0- B-D-glucopyranosyl-
5,3'-dihydroxy-3,6,4'-trimethoxyflavone.
3 EMME AR 5 F RS A
3.0 JEMEMK
3.1.1 ABFHepG2 4R AU 4H R S iE MM %
MTT 2 6 Ak & 40 1~10 X} T8 40 i HepG2 FI 41
MoEEiE e . IR 2 5 = AR B H KA 90% 140 i,
PAEEAL 6x10° AN 41 B 35 21 45 70 T 96 FLAK, B 4L 100 pL,
BT 37°C.5% CO, I 1597 24 he BEAL /Y N
1 0] HE ZEL RN 25 245 20 (25403 2R 50 pmol L), BRI
FERE 3 AN AL, A 4 NG BE S5, 4% HE 43 25 43 T3 I N AH B
WAl LM E 24 h )5, Wb BiG, ILE S
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MTT 10 pL, 46420 & 4 ho W% & 52 BE, Wkd B3, N
A DMSO 100 pL, H EgFr{% 2212 Z R 10 min, 7490 nm
A I FE TR B S T AN AT R
3.1.2  XHER N -IRHEER SN EBX & 15 S HepG2 4 A A5
BREEMEM B H A K 1) HepG2 41 i UL & 5L
310N YH I A1 R T 12 FLR P, L2 mL, B T
37 °C5% CO, 55 746 1 15 97 24 ho 54 WG BE 5, n
N T R BN — K7 A R 4 (400~200 pumol-L™), & 1% Ath 7T
(15 pmol-L™") AIA [ ¥k £ (2550 umol-L™") 11k &)
1~10, & THE AP IR 72 24 he TSR EH
PBS 2% Mk i e 4 L, 8 F 4% 2 0% R IS I e v I
Y, 2 J5 e o geta, BB M RERF . RE
FEFL AN 1 mL 5 P4 T 2 I A5 HCA0 B A i ek, R L
100 pL %2 96 LR 1, BRI E 490 nm ARV EE
3.1.3 ZitE 5S4 KA GraphPad Prism (version 8)
Guit AR SR g R AT G . KR EER
3, R E 3AFAT AL, &5 FECFIAE, B s
B x £ s Romo &5 5 A RBEAT B R R %
0T, AP <0.01 N ZE T gt L.
32 SFXEEA

7E RCSB PDB (https://www.rcsb.org) HU4# 2 H# DA
hypolipidemic 24y ¢ B 18] #E AT 48 2, 1B 58 mOR I il
A A S TE )OS 24K y (PPARy) 1) 3SZ1 (43 H%
#:2.30 A, ¥4 3SZ1 5 A Schrodinger suite 11.8 384T
PRAG BRI 5T AN e BB AL D) K e B de /M S —
RINVGEE ., A& 1~10 5\ Schrodinger suite 11.8
AT /N e, TSI S T S AT R .
4 BRIKFRANPELE XSO BY B E

WALEP1 (1 mg), I 2 mol-L" #: % 3 mL {E
90 °C/K ¥ FIN#IK AR 2.5 he H4IR S WILEWR 45 T-18 5
Jn7K 1.0 mL, F N &8 .16 1.0 mL 3£ HL, # 5 =K.
LR OB JE WA 1, 15 2L & 1 I G, K2 R4
TR AR . TEMRYE 5 K2 RS N L
1% F G R R 21 (1 mg) FAALEE (1 mL) 7E 60 °C/K ¥ T N
1.5 h, FHINNAR B K R F R EE (20 uL) 7E 60 °C/K
WRIMAL5 he BECT mg D3 & BEFRAE I L-2E
AR S 2 h (1 mg) ATIEIE (1 mL) £ 60 °C/KIE T
hO# 1.5 hy BRI A 2R S SRR IR (20 pL) £E 60 °C
KU R INE 1S ho K A5 30 8 AR At W AT AR A
D71 %) Wi b A AT A AT BT A B o TR 43 AT SR
4 : TripleTOF 6600 UPLC-MS (AB SCIEX); Kinetex
C18 100 A (50 mm x 2.1 mm, 2.6 pm); KA ¥ 0.1%
2K (A)-FFEE (B), 0~20 min, 10%~100% B; #:I5
40 °C, ¥tk 0.3 mL-min™; G A& IE B P, @it
Xof LU A BB AR S AT AR (¢, = 14.1 min, m/z 447.125 4

[IM+H]") 5 D-%1 % B b5 i 7 424 (2, =14.1 min, m/z
447.125 4 [M+H]") [P £5 B8 B [ A0 )53 3 508, i e L&
WK IR 2 % R B OR DR T RE D

(G S Y R R IPIWIE ST S INCE (5 P AN R E
O B 2 iy TR IE ST IR M B AR TR T B SUB G X1
TR S B W A FE R SRR v XIS S R
AR SR PRI S AR T AR .

FUERSE: A5 & 1 WA EAE R 2 R

References

[17 Jiangsu New Medical College. A Dictionary of Traditional
Chinese Medicine ( H' 2§ K & #t) [M]. Shanghai: Shanghai
People's Publishing Press, 1997: 1354.

[2] Wang Q, Zhang Y, Chen FH. Research progress on the chemical
composition and pharmacological effects of total flavonoids
from Bidens bipinnata [J] Anhui Med Pharm J (% #{ 5 24),
2009, 13: 1011-1013.

[3] Lin R, Chen YL, Shi T. Flora of China ( *F & i 4 &) [M].
Beijing: Science Press, 1985: 45.

[4] LiSZ. Ompendium of Materia Medica (A %44 B) [M]. Beijing:
Medical Press, 1982: 1917.

[5] Silva MG, Vieira I, Menges F, et al. Variation of ursolic acid
content in eight Ocimum species from northeastern Brazil [J].
Molecules, 2008, 13: 2482-2487.

[6] Jang JH, Park JE, Han JS. Scopoletin inhibits a-glucosidase in
vitro and alleviates postprandial hyperglycemia in mice with
diabetes [J]. Eur J Pharmacol, 2018, 834: 152-156.

[7] Jia MR, Li XW. Summary of Chinese Ethnic Medicine Annals
(P R 25 5 ) [M]. Beijing: Science Press, 2005: 95.

[8] Shen YW, Sun ZL, Shi PY, et al. Anticancer effect of petroleum
ether extract from Bidens pilosa L. and its constituent's analysis
by GC-MS [J]. ] Ethnopharmacol, 2018, 217: 126-133.

[91 Pang XJ, Lu LL, Li DW, et al. The effect of total flavonoids
from Bidens bipinnata on insulin resistance in HepG2 cells [J]. J
China Pharm (1 2 57), 2022, 33: 968-974.

[10] Wang YQ, Li SJ, Man YH, et al. Serum metabonomics coupled
with HPLC-LTQ/orbitrap MS and multivariate data analysis on
the ameliorative effects of Bidens bipinnata L. in hyperlipidemic
rats [J]. J Ethnopharmacol, 2020, 262: 113-116.

[11] Guo ML, Ma XY, Gong YQ, et al. Protective effect of ethyl
acetate extract from Bidens bipinnata on liver cell damage
induced by endoplasmic reticulum stress [J]. China J Chin Mater
Med (H [E H 252 ), 2021, 46: 3893-3899.

[12] Qiu KK, Gao XL, Ma XY, et al. Effect of Bidens bipinnata
decoction on improving learning and memory impairment in
mice induced by LPS induced central nervous system inflamma-
tion [J]. J Chin Med Mater (1 Z5#4), 2020, 43: 1709-1715.

[13] Zeng XY, Zhang T, Pan WS, et al. Research progress on chemical



1764 - 252524k Acta Pharmaceutica Sinica 2024, 59(6): 1757-1764

[14]

[15]

[16]

[17]

[18]

constituents of medicinal plants of Bidens genus [J]. J Chin Med
Mater ("1 Zj#1), 2017, 40: 748-753.

Li CH, Zhu YJ, Yu SH, et al. A new orange ketone glycoside
compound from Bidens pilosa [J]. Chin Tradit Herbal Drugs (1
£L2j), 2019, 50: 5389-5394.

Okuyama T, Li S, Kuang HX, et al. A new aurone glucoside
and a new chalcone glucoside from Bidens bipinnata Linne [J].
Heterocycles, 2003, 61: 557-561.

Zhang Y, Tu PF. Chemical constituents of Coreopsis tinctoria
[J]. Chin Pharm J (H[H 245 4% ), 2012, 37: 3581-3584.

Sashida Y, Ogawa K, Kitada M, et al. New aurone glucosides
and new phenylpropanoid glucosides from Bidens pilosa [J].
Chem Pharm Bull, 1991, 39: 709-711.

Zhao AH, Zhao QS, Peng LY, et al. A new chalcone glycoside
from Bidens bipinnata [J]. Acta Bot Yunnanica (z #d f64)1F 7%),

[19]

[20]

(21]

[22]

(23]

2004, 26: 121-126.

Li S, Kuang HX, Okuyama T, et al. Study on the effective
constituents of Bidens bipinnata (II) [J]. Chin Tradit Herb Drugs
(FP#EZY), 2004, 35: 972-975.

Yang XW, Huang MZ, Jin YS, et al. Phenolics from Bidens
bipinnata and their amylase inhibitory properties [J]. Fitoterapia,
2012, 83: 1169-1175.

Tian X, Zhou SX, Wei HL, et al. Flavonoids in Bidens pilosa [J].
Chin Pharm J (FF'[H 25 2% 24 %), 2011, 20: 518-522.

Puhl AC, Bernardes A, Silveira RL, et al. Mode of peroxisome
proliferator-activated receptor y activation by luteolin [J]. Mol
Pharmacol, 2012, 81: 788-799.

Kamel MS, Assaf MH, Hasanean HA, et al. Monoterpene gluco-
sides from Origanum syriacum [J]. Phytochemistry, 2001, 58:
1149-1152.



