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Abstract: Objective To investigate the chemical compositions of the ethyl acetate (EtOAc) fraction of Sophora flavescens and
evaluate their anti-liver fibrosis activity. Methods The EtOAc extraction of S. flavescens was separated and purified by various
column chromatography methods, including silica gel, polyamide, Sephadex LH-20 and Cis reversed-phase column chromatography.
The structures of the isolated compounds were elucidated based on modern spectroscopic techniques and physical and chemical
identification method. Transforming growth factor beta-1 (TGF-B1)-induced LX-2 cells were used as an in vitro model of hepatic
fibrosis, and the anti-fibrotic activities of the compounds were evaluated using the CCK-8 assay. Additionally, cell wound scratch assay,
real-time quantitative polymerase chain reaction (RT-qPCR), Western blotting, and flow cytometry assays were employed to investigate
the anti-liver fibrosis activity and mechanism of compound 14 (kushenol T). Results A total of 28 compounds were isolated from the
EtOAc of S. flavescens, and they were identified as follows: ethyl 2,4-dihydroxybenzoate (1), trifohrhizin (2), 2,4- dihydroxybenzoic
acid (3), kuraridin (4), kushenol N (5), kurarinol A (6), kushenol C (7), 8-isopentenyl-5-methoxy-7,2",4'-trihydroxy flavanonol (8), 2'-
hydroxy-isoxanthohumol (9), kurarinone (10), methyl 2,4-dihydroxybenzoate (11), sophoflavescenol (12), umbeliferone (13), kushenol
T (14), sophophenoside B (15), 6"-B-D-xylosegenistin (16), 3’,4"-methylenedioxyisoflavone-7-O-B-D-apiofuranosyl-(1—6)--D-
glucopyranoside (17), ambocin (18), kushenol O (19), 4’-hydroxy-3'-methoxyisoflavone-7-O-f-D-xylopyranosyl-(1—6)-f-D-
glucopyranoside (20), 3'-hydroxy-4’-methoxyisoflavone-7-O-B-D-apiofuranosyl-(1—6)-B-D-glucopyranoside (21), genistein (22),
isoxanthohumol (23), 8-isopentenyl-5-methoxy-7,4"-dihydroxyflavanonol (24), 2-(2',4'-dihydroxyphenyl)-5,6-methylenedioxy-
benzofuran (25), calycosin (26), daidzein (27), narirutin (28). Bioactivity screening revealed that compounds 9, 11—14, 17, 20, 23—
25 and 28 exhibited significant inhibitory effects on LX-2 cells. Among these, 14 demonstrated the most potent activity, markedly
downregulating the expression of hepatic fibrosis markers, such as a-smooth muscle actin (a-SMA), fibronectin (FN) and Collagen 1,
at both the gene and protein levels. Furthermore, 14 promoted cell apoptosis and suppressed TLR4 in the Toll-like receptors 4
(TLR4)/nuclear factor kappa-B (NF-kB) signaling pathway, myeloid differentiation primary response 88 (MyD88), and TGF-p-
activated kinase 1 (TGF-B-activated kinase 1), tumor necrosis factor a (TNF-a), and interleukin-1f (IL-1p). Conclusion Compounds
18, 25 and 28 were isolated from this species for the first time. Compounds 9, 11—14, 17, 20, 23—25 and 28 significantly inhibited
LX-2 cell proliferation. Among them, compound 14 had the most significant activity and exerts an anti-liver fibrosis effect through the
TLR4/NF-kB signaling pathway.

Key words: Sophora flavescens Ait.; hepatic fibrosis; kushenol T; LX-2 cells; TLR4/NF-kB signaling pathway; ambocin; narirutin
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necrosis factor o, TNF-a). IL-1p A5 58— L&
4 (inducible nitric oxide synthase, iNOS) FJFIAL],
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HFEFHEA I A AR K Toll #3244 (Toll-like
receptors , TLR ) /NF«xB . # 1k & K K + -B
(transforming growth factor-B, TGF-B) /Smad %%
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SRR, H A TLRA/NF-xB 72 S5
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matrix, ECM) [J43ilh. ECM FEEAFRL Yk
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TLR4/NF-xB 15518, A MG A4 R
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( trifohrhizin , 2 ). 24- K H K (24-
dihydroxybenzoic acid, 3). 5 ZWE (kuraridin, 4).
T ZEEN (kushenolN, 5). #5Z3Hi A (kurarinol
A, 6) TSHEC (kushenolC, 7). 8-FKJ&HIE-5-
FHAE(JE-7,2" 4/ - =2k — S B llE (8-isopentenyl-5-
methoxy-7,2',4'-trihydroxyflavanonol, 8) 2'-f8 -5 55
J&5 My ( 2'-hydroxy-isoxanthohumol , 9) . ¥ Z [l
(kurarinone, 10). 2.4- K HEHEE (methyl
2,4-dihydroxybenzoate, 11)+ sophoflavescenol (12).
B TEAE N B Cumbeliferone, 13). % Z: 8% T (kushenol
T, 14). sophophenoside B (15). 6"-ARHE-Gerl AR ZE
7 %) B (6"-B-D-xylose-genistin, 16 ) . 3'4'-
methylenedioxyisoflavone-7-O--D-apiofuranosyl-(1—
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21 REHSESE

TR Z 258 (20 kg) AL 95% 2B,
75% LB IR SEEL, FHR 2h, ARSI T Ik
95, 1BEIRERL 2.5 kg, BUEE SBA/KIERIE
WAL A g, BEPR CREREEL, S kR AL,
K BRI SRR AL IR IR e 19 B BEIR S BRI
) 1kg. ZEBAEREORE S, DA MEE-ER L
Big (1:0~1:1), Z&HFE-HEE (10:1~0: D
AR Z ARG R 7 ML Fr. A~G.

Fr. B @Atk aifh 515 8] 3 M Fr
B1~B3, Fr. B2 & LH-20 &t/Rkt:4litk, LLFHFES:
i, P&l e, BL70% H KA R4k
BEA 1 (7.5mg, ®=16.0min); Fr.B3 &}
il 2 VA E % , DL 63% B /K 2k 15 254 2(6.8
mg, RrR=18.8 min).

Fr. D R (1 DA ik -BE R <088 (20 -
1~0: 1) P33 4 M5 Fr.D1~D4. Fr.D2 &
FERCAE il DL S - (50 0 1~0 1 1) P
B3] 7 MRS Fr. D2-1~D2-7. D2-5 4 BBkt
i, LS GE-HEE (20 1 1~0 1) PeiE s 4 A
WS Fr. D2-5-1~D2-5-4. Fr. D2-5-4 £\ & WiAH
ik, L 40% MG KBENAS R &4 22 (4.9 mg,
R=14.6min). 23 (13.9mg, ®r=162min). 24 (7.5
mg, =283 min). Fr. D2-6 & LH-20 &tBiAE, H
FE-EH G (10D ditk, &WZERER%ENES
FEARFIR 20N Fr. D2-6-2, [AIRS2ILEY 25 (1.7
mg). ¥ Fr. D2-6-2 it — P& A I, 49%
KR Rk, BRI EY 26 (5.7 mg, =213
min) A127 (1.7mg, ®=31.8 min),

Fr. B i (o al DL & - HlE (1 0~
0: 1 ERBEMAFE] 7 M5 Fr. EI~E7. Fr.E3 &
R AT A, Doa B Ol (21 1~1: 1D
Vel JE PRy AR - (20 0 1~0 1 1D K
AUEMAEE] 3 AN Fr. E3-1~E3-3. Fr. E3-2 X
ZRB AL A, DUAMBE-BEIR R (41 1~1:
D e, FLLZEHGE-FHEE (100 1~0 1 1) Mt
533 5 AR Fr. E3-2-1~E3-2-5. Fr. E3-2-2 44
AR, 76% KBS B EY) 4 (161.6

mg, ®R=19.2min). 14 (39.8 mg, ®~=32.3 min),
Fr. E3-2-5 &4 il & AH B, 32% H B KR R BEML
HEMNAY 3 (22 mg, k=14.7min). Fr. B4 &fik
fekk i, & HG-HEE (10 0 1~0 0 1D PR
B 6 AN Fr. E4-1~E4-6. Fr. E4-1 241 £ A 2
W, 66% HEEKAE RVEHAFEML S 11 (6.3 mg,
tr=12.1min). Fr. E4-4 &R Wit B33 4 N
4% Fr. E4-4-1~E4-4-4. Fr. E4-4-3 | &M 03,
31% K 4i b H 2L G 13 (1.3 mg, =
12.5min). Fr. B4-6 ZREG O, —&F k- HEE
(20 1 1~0 : 1) ¥EMi/5#32] 6 NS Fr. E4-6-1~E4-
6-6. Fr. E4-6-4 2l 2 AH (41, 43%~71% L ME/KEH
FEWERL, 526EY 5 (50.6 mg, ®R=23.7 min). 6
(222mg, ®=24.9min). 7 (29.4mg, r=26.8 min),
Fr. E4-6-6 il AR A3, 52%~71% L5 /KBRREbE
i, BEMEY 8 (2.8 mg, ®r=18.1 min). 12 (6.1
mg, =228 min). 9 (17.3 mg, ®&=26.5 min). 10
(358.5mg, %&x=30.7 min).

Fr. G it 7 G RE A (i A vl k-5 TR 2, 8 -
(20:1:0~0:0: 1) HWEE 8 ML Fr.Gl~
G8. Fr. G7 &R BEhAL (0, BEIR L. B5-FFEE (40 ¢
1~0: 1) 53] 6 MMfi% Fr. G7-1~G7-6. Fr. G7-5
FIRG BB A il DL = & - (200 1) ¥k
Bi/53) 4 AN Fr. G7-5-1~G7-5-4. Fr. G7-5-3 &
LH-20 DL RS/ 3] 3 N4y Fr. G7-5-3-1~G7-
5-3-3, Fr. G7-5-3-1 &Ml & AH L, 39% FHBE4iL
B35 18 (70.6 mg, =109 min), Fr. G7-6
RS AN, & R-FEE 20:1~0: D
Yemia 2 4 MRS Fr. G7-6-1~G7-6-4. Fr. G7-6-3
2 A B, 42% T R4S 20 & 4 28 (5.7
mg, rR=11.7min). 15 (3.5mg, ®R=13.3 min). Fr.
G8 LREMFE I, BEER L FG-FEE (40 D 1~0: 1) £
FEVEARE] 6 MRS Fr. G8-1~G8-6. Fr. G8-3 FX
SR A, EEHE-HEE (20 0 1~0 0 1) P
1551 6 MRS Fr. G8-3-1~G8-3-6. Fr. G8-3-4 AHEIR
R (200~300 HD, BERR LEE-HEE (50 2 1~0 -
D RRBEASE] 5 N Fr. G8-3-4-1~G8-3-4-5,
Fr. G8-3-4-3 Wil divfds, 2Pl il i, 26% H
EEAALAS 2L A4 20 (9.1 mg, r=11.8min). 21 (5.5
mg, k=144 min). 16 (23 mg, rR=17.3 min). 17 (45.5
mg, ®=21.1min). 19 (1954 mg, ®&=29.4 min).
2.2 WEYIRBTAE LB TFIE
2.2.1 LAY LX2 gl o~ TSR
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AU LX-2 Mir) e, EEath Gtk ik
ST ek > TSR N, DRI, SEXI b B T 2 4
WREEMRR o 25670 N2 I 2H S X IR RN, LX-
2 Aiffife 2 X 10* AN /mL I EEME 96 FLIRH,
9% 24h, SO ERFRE ., BREERE, FH
A R ZHA NN TC LI 3 3 6, A 0 20 LA G ML 375
BRI 28 MG, WRIEN 20 pmol/L. F3 41,
&Y 14 BEEAFEKEE (0.625. 1.25. 2.5, 5. 10
20, 40, 80 umol/L) HAT¥iik. 1EH 24h, FH 6
ANEFL. BJaINAN CCK-8 Rl T H 324 P E 1~
4h, fiFIBEFRCAE 450 nm KRG E (4) 18, it
AN ATE 2

MAEIE R = (A s A 2=e)/(A ww—A =)
222 LEVIPIFAYELIEETE L 10 ng/mL
(1) TGF-B1 175 AR LX-2 @ 4R 4E4i i
R, DK KBTS B Z40%), CCK-8 ¥ (J7¥:
[F] “2.2.17 T50) 383 RGN £ ) 4 38 i 0 B 4
B M E S P PO AR g 1

LX-2 MRE 7T 10% fad-migks s, &
T 37 C. 5% Al FRAa . et Al K 2 fl
HEIE 90% 5 LA 2 X 104 AN/mL % R & 96 L
B, 159R 24he MR TEREIREE, HRIRSIR A
7y, A EH (REHEFRE, AEMRD. MHRAH
CEF ARG . A4 (TGF-p1). FHMEZ54H
(TGF-B1+7/K ®HI ), 452540 (TGF-B1+F5illfk
G Hp, Bk 28 AMUA PRI BE 1 24 45 25k
M 20 pmol/L, 1EH] 24h, 4 6 ME L. itk
E) 14 25 25 200 5y v BRI R (0.0.625.1.25,
2.5, 5, 104 20 40. 80 pumol/L), A FEishik

(half maximal inhibitory concentration, ICso)
23 LEW 14 BT AR R EERNFIMR
231 ZAMRESEES B TR AR KA,
PL 5 X104 AN /mL %5 BEHAR 2] 6 LR, BEFLINA
2mL /] DMEM 584853758, B3R gl 22 % ik bR
J&, FEYHM R IR AT RIR BRAE I RS B S5 A 55
FRFE . MATMIER DMEM 15983, I HAKHE L
o, MSFLIMANFIYEZ (60 umo/L) M AN[AMR
LAY 14 (1. 2. 4umo/L), 4 3 MEAL,
B 48 he & SCHRATT AT, 10~100 umo/L 1
K RE TN LX-2 AR c R EE, B 60 pmo/L I
RE S Z ] TGF-B1 15 FHI4F4E i g RIA041,
IERL 60 pmo/L FIZK K& FAEABHMER IR 73 7k
JRJGH 0+ 24 48 h, i3] E BB A A T 52
FEHARR, Fa R U A AR ET o B /5 A Image J 3K
PR ERRIERE, MR 2.
PMGERLZE=(0 h RIJRTEE —24 h/a8 h RIPR % )0 h XIJR
il
232 BRI EREZ B EREE RN (real-
time quantitative polymerase chain reaction , RT-
qPCR) 5255 HONEUAEKIAN LX-2 4/, &S
36 BT 2 AbEE, B 3 MR AL, B539% 240 ),
FEREFREL, LN 1 mL TRIzol k77 24,
FH8 TRIzol 5500 M HH2HUE RNA, JHZIRH
ST & UL TR 4 cDNA . LA cDNA HARAR
4T RT-qPCR 38 . [BiskAF: 95 CHIALME 305,
95 CAMESs, 60 CiB-k 30s; H 40 MEH. LA
GAPDH NW 2, K 272k 5 H (13 K] 1A 5
Kisg. 5IMFHINE 1.

#F 1 RT-qPCR ##7ER RS I4IF5
Table 1 Primer sequences used for RT-qPCR analysis
A EE (5-3") S (5-3")
GAPDH GGAGTCCACTGGCGTCTTCAC GCTGATGATCTTGAGGCTGTTGTC
Collagen I GCCTCTGCTCTCCGACCTCTC GCTTTGTGCTTTGGGAAGTTGTCTC
a-SMA CTTCGTTACTACTGCTGAGCGTGAG CCCATCAGGCAACTCGTAACTCTTC
FN ACGACTGTGGACCAAGTTGATGAC CTGTGCTGCTACCTTCTACTGATG

2.3.3 Western blotting 5256 e HUAbT- X 5 A4 K 4
(1) LX-2 2000, (K Seie oy AT 25 b B, A543
ANEAL, HEFE 24 h R UEREE I RE A . B3 13E4T SDS-
PAGE HLVKSEN, MIKG R G, {EE A 5 PVDF
JBE E o H 5%HIMLE A4 9% PVDF A7 358 b 2
ZJGs A RPN a-SMA. %A Collagen 1.

FPLN FN BE PR L i N GAPDH H3df%
Pitk, f£4 CHABENHELR. WEERE, A
P4 IgG-HRP — 91, =i E 2h. XH ECL 1L
SRGIMT A BJE, 5B Imaged JART &
IRFEAEHEAT /04T, UL GAPDH E NN S, 18 H K
R AR RIL R,
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234 VARSI I T HUAE KR
LX-2 4, LA 5X10* AN/mL [4HAR% EHFRE] 6
R . Bi9% 24h J5, ARSI HIR, &AL
AR NI 25 2k B3 E0E E 24 he FEFRER)S,
WA . B0, EUABYTIE I 500 uL ¥
Binding Buffer B4, R/EMIA 5 uL RIS
V-5 B ER ¢ 6 & (annexin V-fluorescein
isothiocyanate, Annexin V-FITC) LA} 10 pL itk
PinE (propidiumiodide, PD), JR&HIE], BOLME
15 min. fx/5, 2 F AR BASO 4 A ) 3 TR0
HEATRSIN, 3 Ar H B9 O 24 P R G B T4 B A A
PR B o R E A
2.3.5 EAINLHIATST  SEIGACPEE “2.3.3” i, &
MR, st N TLR4. Hfit X TGF-B
HALME | (TGF-B-activated kinase 1, TAK1). &
PLANBEFE /4L 52 1 88 (myeloid differentiation
primary response 88, MyD88). %Pt A\ TNF-a. %
PN IL-1B. Pt AN NF«B p65. i A NF-kB p-
p65 FriEHUALL A R BTN GAPDH H 5 EHiiA,
BHET 4 CHELK. B/5LL GAPDH AN
Z, IHHHEMEARHENREE.
3 &R
3.1 WEVERERE

WEY 1: HEOTEERR AR, 732N CoHioO4,
ESI-MS m/z 183.1 [M+H]". 'H-NMR (600 MHz,
DMSO-ds) 6: 10.74 (2H, s, H-2, 4), 7.64 (1H, d, J= 8.8
Hz, H-6), 6.37 (1H, dd, /= 8.8, 2.3 Hz, H-5), 6.29 (1H,
d,J=2.4Hz H-3),4.31 2H, q, J= 7.1 Hz, H-7), 1.31
(3H,t,J="7.1 Hz,H-8); '3C-NMR (150 MHz, DMSO-
ds) 5: 169.7 (-CO0-), 164.7 (C-2), 163.3 (C-4), 132.0
(C-6), 108.8 (C-5), 104.4 (C-1), 102.9 (C-3), 61.2 (C-
7),14.6 (C-8). LA K 55 SRR IE B A — 21, i
W BAY) 1 N ethyl 2,4-dihydroxybenzoate .

e 2. MELEMKB AR, 717X h
C2H2010, ESI-MS m/z 447.4 [M+H]", 'H-NMR (600
MHz, DMSO-de) J: 7.36 (1H, d, J = 8.6 Hz, H-1), 6.99
(1H, s, H-7), 6.70 (1H, dd, J= 8.5, 2.5 Hz, H-2), 6.57~
6.52 (2H, m, H-6), 5.93 (2H, d, J = 14.8 Hz, -O-CHax-
0-), 5.57 (1H, d, J= 7.3 Hz, H-11a), 4.84 (1H, d, J =
7.5 Hz, H-1"), 4.27 (1H, dd, J = 10.6, 4.1 Hz, H-6a),
3.71~3.57 (1H, m, H-6a), 3.44 (2H, dd, /= 11.9, 5.8
Hz, H-6), 3.19~3.11 (4H, m, H-2'~5"; C-NMR
(150 MHz, DMSO-ds) 6: 158.5 (C-3), 156.2 (C-4a),

153.6 (C-10a), 147.5 (C-9), 141.1 (C-8), 131.9 (C-1),
118.3 (C-6b), 114.2 (C-11b), 110.4 (C-2), 105.4 (C-7),
104.0 (C-4), 101.1 (-O-CH,-0-), 100.3 (C-1", 93.3 (C-
10), 77.7 (C-11a), 77.1 (C-5"), 76.5 (C-3"), 73.2 (C-2"),
69.7 (C-4'), 65.9 (C-6), 60.7 (C-6"), 48.6 C-6a). LL_E
Bl 5 SCRIRIE AR — 07, W E a2 N
trifohrhizin.

WEY 3: AT ERM R, 772N CHOs,
ESI-MS m/z 155.1 [M+H]". 'H-NMR (600 MHz,
DMSO-ds) 0: 7.60 (1H, d, J = 8.7 Hz, H-6), 6.31 (1H,
dd, J = 8.6, 2.3 Hz, H-5), 6.24 (1H, d, J = 2.3 Hz, H-
3); BC-NMR (100 MHz, DMSO-ds) d: 172.4 (-COO-),
164.2 (C-2), 163.9 (C-4), 132.3 (C-6), 108.1 (C-5),
105.4 (C-1), 102.7 (C-3). LA L% 5 CkdhoE A
—E 08, WS AY) 3 N 2,4-dihydroxybenzoic
acid.

wEY 4: BEOATERBH AR, 571N
Ca6H3006, ESI-MS m/z439.5 [M+H]*. 'H-NMR (600
MHz, DMSO-ds) 6: 14.87 (1H, s, OH-9), 10.41 (1H, s,
OH-7), 10.18 (1H, s, OH-2'), 9.93 (1H, s, OH-4"), 7.43
(1H, d, J = 8.7 Hz, H-6"), 6.38 (1H, d, J = 2.5 Hz, H-
3", 6.32 (1H, dd, J= 8.4, 2.5 Hz, H-5"), 6.04 (1H, s, H-
6), 5.00~4.96 (1H, m, H-4"), 4.57 (1H, s, H-9"a), 4.51
(1H, s, H-9"b), 3.84 (3H, s, -OCH3), 2.54 (2H, td, J =
11.9, 10.7, 7.4 Hz, H-2), 2.48~2.43 (1H, m, H-2"),
2.01 (2H,t,J="7.8 Hz, H-3"), 1.65 (3H, s, H-10"), 1.59
(3H,s,H-7"), 1.51 (3H, s, H-6"); 3C-NMR (150 MHz,
DMSO-ds) 6: 192.0 (C-4), 165.2 (C-5), 162.6 (C-7),
161.1 (C-9), 160.3 (C-4'), 159.0 (C-2), 147.8 (C-8"),
138.7 (C-2), 130.4 (C-6), 130.3 (C-5"), 123.4 (C-4"),
122.8 (C-3), 113.8 (C-1", 110.8 (C-9"), 108.1 (C-8),
106.6 (C-5"), 104.5 (C-10), 102.6 (C-3"), 90.7 (C-6),
55.5 (-OCH3), 46.1 (C-2"), 30.8 (C-3"), 26.7 (C-1"),
25.6(C-1"),18.5(C-10"),17.6 (C-7"). LA_L%dE 5
MR e A —E 0, WS et A 4 O kuraridin.

a5 BEALEMRBKAK, 717N
Ca6H3007, ESI-MS m/z455.5 [M+H]". "TH-NMR (600
MHz, DMSO-ds) d: 7.14 (1H, d, J= 8.4 Hz, H-6"), 6.33
(1H, d,J=2.5Hz, H-3"), 6.24 (1H, dd, J= 8.4, 2.4 Hz,
H-5%, 6.12 (1H, s, H-6), 5.22 (1H, d, J=11.1 Hz, H-2),
4.87 (1H, t,J=6.9 Hz, H-4"), 4.51 (1H, s, H-9"), 4.44
(1H, s, H-9"b), 437 (1H, d, J = 11.1 Hz, H-3), 3.72
(3H, s, -OCH3), 2.44~2.38 (3H, m, H-2", 3"), 1.96~
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1.88 (2H, m, H-1"), 1.52 (6H, s, H-10", 7"), 1.45 (3H,
s, H-6"); BC-NMR (150 MHz, DMSO-ds) J: 190.9 (C-
4), 162.5 (C-5), 161.9 (C-7), 159.4 (C-9), 158.3 (C-4"),
157.0 (C-2%), 147.9 (C-8"), 130.5 (C-5"), 129.2 (C-6"),
123.5 (C-4"), 114.1 (C-1"), 110.7 (C-9"), 106.9 (C-8),
106.1 (C-10), 102.3 (C-3"), 102.3 (C-5"), 92.4 (C-6),
76.9 (C-2), 71.4 (C-3), 55.3 (-OCH3), 46.2 (C-2"), 30.9
(C-3"),26.6 (C-1"),25.5(C-6"),18.5(C-10"), 17.6 (C-
7M. LA EHdE 5 SOk RkiEE A — 320, G
%) 5 N kushenol N,

waEw 6: M LERBAK, 4+ TXA
C36Hu60s, BSI-MS m/z 559.8 [M-+H]". 'H-NMR (600
MHz, DMSO-ds) o: 7.22 (2H, dd, J = 8.4, 2.8 Hz, H-
5", 6.33 (2H, s, H-6/, 3"), 6.26 (1H, dt, /= 8.5, 2.5 Hz,
H-8), 6.12 (1H, s, H-6), 5.42 (1H, dd, J=13.3, 2.7 Hz,
H-3), 5.39 (1H, dd, /= 13.3, 2.7 Hz, H-2), 4.96~4.92
(1H, m, H-9""), 4.91~4.88 (1H, m, H-9""), 4.56 (1H, s,
H-9"),4.51 (1H, s, H-9"),4.48 (1H, s, H-4""), 4.38 (1H,
s, H-4"), 3.70 (6H, s, -OCH3), 2.49~2.44 (4H, m, H-
3", 3", 243~2.35 (2H, m, H-2", 2""), 2.00~1.88
(4H, m, H-1",1""), 1.58 (3H, s, H-7""), 1.56 (3H, s, H-
7", 1.53 (3H, s, H-6""), 1.51 (3H, s, H-6"), 1.49 (3H, s,
H-10""), 1.43 (3H, s, H-10"); BC-NMR (150 MHz,
DMSO-ds) o: 188.9 (C-4), 162.4 (C-7), 158.1 (C-4"),
155.1 (C-9), 147.9 (C-8"), 147.6 (C-8""), 130.6 (C-5"),
130.6 (C-5""), 127.2 (C-6"), 123.4 (C-4"), 123.4 (C-4""),
116.6 (C-2", 110.7 (C-1%, 107.1 (C-5), 106.9 (C-8),
102.3 (C-3"),92.4 (C-6), 73.5 (C-2), 55.2 (-OCH3), 46.7
(C-2"), 46.3 (C-2""), 31.0 (C-3"), 30.7 (C-3""), 26.9
(C-7"), 26.9 (C-7'"), 25.5 (C-1"), 25.5 (C-1""), 18.6
(C-6", 18.3 (C-6""), 17.6 (C-10"), 17.5 (C-10""). LA
AR 5 ORI E B AR Y, MU ER S 6
kurarinol A .

e 7. MELEMKB AR, 71N
C25H2607, ESI-MS m/z439.5 [M+H]*. "TH-NMR (600
MHz, DMSO-ds) ¢: 12.59 (1H, s, OH-5), 10.50 (1H, s,
OH-4"), 9.68 (1H, s, OH-2"), 7.36 (1H, s, H-6"), 6.35~
6.31 (2H, m, H-3', 5", 6.24 (1H, s, H-6), 4.94 (1H, t,
J=17.0 Hz, H-4"), 4.55 (1H, s, H-9"), 4.45 (1H, s, H-
9",2.71 (2H, d,J=7.6 Hz,H-3"),2.01 2H,d,J=17.3
Hz,H-1"), 1.60 (3H, s, H-6"), 1.54 (3H, s, H-10"), 1.44
(3H, s, H-7"); 3C-NMR (150 MHz, DMSO-d) 6:
161.1 (C-7), 160.4 (C-5), 158.2 (C-4"), 154.4 (C-3),

148.9 (C-8"), 147.6 (C-2), 130.8 (C-5"), 123.1 (C-4"),
111.0 (C-9"), 106.5 (C-5"), 104.8 (C-8), 103.2 (C-10),
97.3 (C-6), 46.4 (C-2"), 30.8 (C-3"), 26.7 (C-1"), 25.5
(C-6"),18.4(C-10"),17.6 (C-7"). VAR5 kiR
TERA ), B2 AW 7 N kushenol C.

a8 W EERKEAK, 7 TXA
C21H2207, ESI-MS m/z387.4 [M+H]". 'HNMR (600
MHz, DMSO-ds) 0: 7.09 (1H, d, J= 8.4 Hz, H-6"), 6.32
(1H,d,J=2.4 Hz, H-3"), 6.21 (1H, dd, /= 8.4, 2.4 Hz,
H-5"), 6.15 (1H, s, H-6), 5.23 (1H, d, J = 10.7 Hz, H-
2),5.07 (1H, t,J="7.2 Hz, H-2"), 4.38 (1H, d, J=10.7
Hz, H-3), 3.71 (3H, s, -OCH3), 3.04 (2H, t, /= 6.9 Hz,
H-1"),1.55(3H, s, H-4"),1.48 (3H, s, H-5"); *C-NMR
(150 MHz, DMSO-ds) J: 191.1 (C-4), 162.4 (C-7),
162.2 (C-9), 160.2 (C-5), 159.9 (C-4"), 158.6 (C-2"),
130.8 (C-3"), 129.8 (C-6"), 123.3 (C-2"), 115.0 (C-1"),
109.7 (C-8), 107.3 (C-5"), 103.8 (C-3"), 102.7 (C-10),
95.2 (C-6),78.8 (C-2),73.2(C-3),25.4 (C-4"),23.1 (C-
1), 17.9 (C-5"). LA EE¥s 5 SCik i aiE 2 A — 522,
W EWEY) 8 4 8-isopentenyl-5-methoxy-7,2",4 -
trihydroxy flavanonol.

a9 MO LEMB A, TN
C21H2,06, ESI-MS m/z371.4 [M+H]*. '"H-NMR (600
MHz, DMSO-dy) 6: 7.17 (1H, d, J= 8.4 Hz, H-6"), 6.33
(1H, d, J=2.5Hz,H-3"), 6.25 (1H, dd, J= 8.4, 2.5 Hz,
H-5"), 6.13 (1H, s, H-6), 5.45 (1H, dd, /= 12.7, 2.9 Hz,
H-2), 5.11 (1H, tt, J= 7.3, 1.5 Hz, H-2"), 3.70 (3H, s,
3-OCH3), 3.11 (2H, d, J= 7.3 Hz, H-1"), 2.88 (1H, dd,
J=16.3,12.9 Hz, H-3), 2.50~2.46 (1H, m, H-3), 1.58
(3H, s, H-4"), 1.55 (3H, s, H-5"); 3C-NMR (150 MHz,
DMSO-de) d: 188.8 (C-4), 161.9 (C-7), 161.5 (C-9),
159.6 (C-5), 158.2 (C-2"), 155.5 (C-4"), 129.9 (C-1"),
127.4 (C-6"), 122.9 (C-3"), 116.3 (C-5"), 107.5 (C-8),
106.3 (C-2"), 104.4 (C-10), 102.4 (C-3"), 92.6 (C-6),
73.5 (C-2), 55.3 (-OCH3), 44.0 (C-3), 25.5 (C4"), 21.5
(C-1"),17.5(C-5"). VA EHdE 5 iRt A — 323,
W B AW 9 S 2-hydroxy-isoxanthohumol .

& 10 HExLERK K, TN
C26H3006, ESI-MS m/z439.5 [M+H]*. '"H-NMR (600
MHz, DMSO-ds) J: 7.22 (1H, dd, J = 8.4, 2.7 Hz, H-
6, 6.33 (1H, d,/J=2.4Hz,H-3"), 6.26 (1H, dd, /=8 4,
2.4 Hz, H-5"), 6.12 (1H, s, H-6), 5.43 (1H, dd, J=13.3,
2.7 Hz, H-2), 4.92~4.87 (1H, m, H-4"), 4.56 (1H, dd,
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J=2.,1.5Hz, H-9"), 448 (1H, d, J = 2.6 Hz, H-9"),
3.70 (3H, s, -OCH3), 2.82 (1H, dd, J = 16.4, 13.2 Hz,
H-3),2.58~2.51 (1H, m, H-2"), 2.47 (1H, dd, J=10.4,
2.7 Hz, H-3), 2.44~2.37 (1H, m, H-1"), 2.03~1.97
(1H, m, H-1"), 1.92 (2H, m, H-3"), 1.58 (3H, s, H-10"),
1.53 (3H, s, H-7"), 1.43 (3H, s, H-6"); '*C-NMR (150
MHz, DMSO-ds) 5: 188.9 (C-4), 162.5 (C-5), 162.0 (C-
7), 159.6 (C-9), 158.1 (C-4"), 155.2 (C-2"), 147.9 (C-
8", 130.6 (C-5"), 127.2 (C-6"), 123.4 (C-4"), 116.4 (C-
1), 110.7 (C-9"), 107.0 (C-8), 106.2 (C-5"), 104.4 (C-
10), 102.3 (C-3", 92.5 (C-6), 73.5 (C-2), 55.2 (-OCH3),
46.3 (C-2"), 44.3 (C-3), 30.7 (C-3"), 26.9 (C-1"), 25.4
(C-6"), 18.6 (C-10"),17.5(C-7"). LA ¥ 5 CHikR
TEHEA ), W% 2 &9 10 4 kurarinone
& 11: B JEE R K, 4§ A CsHgOs,s
ESI-MS m/z 169.2 [M+H]*. 'H-NMR (600 MHz,
DMSO-d) 6: 7.63 (1H, d, J = 8.8 Hz, H-6), 6.36 (1H,
dd, J=8.8,2.3 Hz, H-5), 6.29 (1H, d, J= 2.3 Hz, H-3),
3.83 (3H, s,-OCH3); 3C-NMR (150 MHz, DMSO-ds)
J: 169.5 (-COO0-), 164.3 (C-4), 162.7 (C-2), 131.6 (C-
6), 108.4 (C-5), 103.9 (C-1), 102.5 (C-3), 52.0 (-
OCHs). A EHHE 5 iAo FA — 3024, e
1A% 11 2N methyl 2,4-dihydroxybenzoate.
e 12: HELEMB K, TN
C21H2006, ESI-MS m/z369.4 [M+H]*. 'THNMR (600
MHz, DMSO-ds) J: 8.01 ~7.97 (2H, m, H-3', 5'),
6.94~6.89 (2H, m, H-2', 6'), 6.44 (1H, s, H-6), 5.17
(1H, tt, J = 6.9, 1.5 Hz, H-2"), 3.79 (3H, s, -OCH3),
3.46 (2H, d, J=6.9 Hz, H-2"), 1.75 (3H, s, H-4"), 1.62
(3H, s, H-5"); 3C-NMR (150 MHz, DMSO-ds) §:
171.7 (C-4), 159.0 (C-7), 158.5 (C-5), 155.9 (C-9),
142.3 (C-2),137.3 (C-3), 131.4 (C-3"), 129.1 (C-2', 6"),
123.3 (C-1'), 122.8 (C-2"), 115.9 (C-3', 5%, 107.3 (C-
8), 105.6 (C-10), 96.0 (C-6), 56.2 (-OCH3), 25.9 (C-
4"),22.0(C-1"),18.3 (C-5"). VA -%di 5 Sk fiiE 5
A, EENEY) 12 24 sophoflavescenol.
WGP 13: BT E K R, 732N CoHgO3,
ESI-MS m/z 163.1 [M+H]". 'H-NMR (600 MHz,
DMSO-ds) 6: 7.93 (1H, d, J = 9.4 Hz, H-3), 7.52 (1H,
d, J=8.5 Hz, H-5), 6.78 (1H, dd, J= 8.5, 2.3 Hz, H-6),
6.71 (1H, d, J= 2.3 Hz, H-8), 6.19 (1H, d, J = 9.4 Hz,
H-4); 3C-NMR (150 MHz, DMSO-ds) J: 161.4 (C-7),
160.4 (C-2), 155.5 (C-9), 144.5 (C-4), 129.6 (C-5),

113.1 (C-6), 111.3 (C-3), 111.2 (C-10), 102.1 (C-8).
DL b Hd b SRR TE e A — 260, B e A 54 13
A umbeliferone .

wE 14 HELEMEH R, 7+ Ah
C25H3006, ESI-MS m/z427.5 [M+H]*. '"H-NMR (600
MHz, DMSO-d) 6: 12.09 (1H, s, 5-OH), 7.49 (1H, dd,
J=12,7.8 Hz, H-6", 7.18 (1H, m, H-4"), 6.89 (2H, d,
J =72 Hz, H-3", 5", 5.98 (1H, s, H-6), 5.63 (1H, dd,
J=3.0,13.2 Hz, H-2), 491 (1H, t, J= 5.4 Hz, H-4"),
4.58 (1H, s, H-9"a), 4.51 (1H, s, H-9"b), 3.03 (1H, m,
H-3pB), 2.77 (1H, dd, J= 2.4, 12.4 Hz, H-3a), 1.96 (2H,
m, H-3"), 1.59 (3H, s, H-10"), 1.51 (3H, s, H-9"), 1.42
(3H, s, H-7"): “C-NMR (150 MHz, DMSO-ds) &:
196.7 (C-4), 165.0 (C-7), 161.3 (C-5), 160.5 (C-9),
154.0 (C-2"), 147.8 (C-8"), 130.7 (C-4"), 126.4 (C-6"),
125.3 (C-5"), 119.0 (C-5", 115.3 (C-3"), 110.8 (C-4"),
106.6 (C-8), 95.4 (C-6), 74.0 (C-2), 41.4 (C-3), 46.4 (C-
2,30.7 (C-1"), 26.6 (C-3"), 25.5 (C-6"), 18.7 (C-10",
17.6 (C-7")0 VL L-#ds 5 SCHRIRGE S A — 2127, g
LN AW 14 4 kushenol T,

& 15 HELEMH R, o+ Ah
C2sHos016: ESI-MS m/z 585.5 [M+H]" 'THNMR (600
MHz, DMSO-ds) 5: 7.94 (2H, d, J = 8.4 Hz, H-2", 6'),
6.91 (2H, d,J=8.4Hz,H-3",5"), 6.54 (1H, s, H-5), 6.44
(1H, s, H-3), 497 (1H, d, J = 7.6 Hz, H-1"), 4.80 (1H,
d, J=2.6 Hz, H-1"), 4.06 (2H, q, J = 7.0 Hz, H-4"),
3.85 (2H, dd, J= 14.6, 10.2 Hz, H-6"), 3.71 (1H, d, J =
2.4 Hz, H-2"), 3.55 (2H, d, J = 9.4 Hz, H-5"), 3.43
(1H, dd, /= 10.9, 6.5 Hz, H-3"), 3.27 (1H, d, /= 10.6
Hz, H-2"), 3.21 (1H, t, J = 8.2 Hz, H-5"), 3.12 (1H, t,
J=9.2Hz, H-4"); 3C-NMR (150 MHz, DMSO-dj) &
169.7 (C-7), 167.2 (C-7"), 164.2 (C-6), 162.8 (C-4",
161.3 (C-4), 151.7 (C-2), 132.4 (C-2"), 131.7 (C-6"),
119.4 (C-17, 115.7 (C-3"), 115.4 (C-5), 109.4 (C-1"",
104.4 (C-3), 103.6 (C-1), 101.7 (C-5), 9.8 (C-1"), 78.8
(C-3"),76.3 (C-2"), 76.0 (C-3"), 75.5 (C-5"), 73.4 (C-
2", 73.1 (C-4"), 69.7 (C-4"), 67.5 (C-6"), 63.4 (C-
5o LA b EdE 5 SRR IE B A —E28, s e A
¥ 15 A sophophenoside B.

&M 16: HELEMH R, XA
C26H28014, ESI-MS m/z 565.5 [M+H]". 'H-NMR (600
MHz, DMSO-ds) 6: 12.93 (1H, s, 5-OH), 8.39 (1H, s,
H-2), 8.16 (1H, s, OH-4"), 7.40 (2H, d, J = 8.5 Hz, H-
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2', 6%, 6.83 (2H, d, J = 8.7 Hz, H-3', 5"), 6.77 (1H, d,
J=2.4 Hz, H-8), 6.48 (1H, d, J = 2.4 Hz, H-6), 5.03
(1H, d, J= 7.3 Hz, H-1"), 4.17 (1H, d, J = 7.6 Hz, H-
1'),3.92 (1H, d, J=10.2 Hz, H-6"a), 3.71~3.61 (4H,
m, H-2"~5"), 3.33~3.25 (2H, m, H-6"b, 4'"), 3.20
(1H, t, J= 8.8 Hz, H-5""a), 3.08 (1H, t, /= 8.8 Hz, H-
5"b), 3.00~2.96 (2H, m, H-2"", 3""); BC-NMR (150
MHz, DMSO-ds) 6: 180.5 (C-4), 163.2 (C-9), 162.9 (C-
4", 161.6 (C-7), 157.5 (C-8), 157.3 (C-5), 154.5 (C-2),
130.1 (C-2/, 6", 122.6 (C-1%, 121.0 (C-1), 115.1 (C-3/,
5", 106.2 (C-10), 104.1 (C-8), 99.8 (C-1"), 99.6 (C-
1", 94.5 (C-6), 76.5 (C-3"), 76.3 (C-3""), 75.7 (C-5"),
73.4 (C-2"), 73.0 (C-2"), 69.6 (C-4"), 69.5 (C-4"),
68.5 (C-5"), 65.6 (C-6"). LI L2 5 SCHR o A
— (P9, MU A B 16 4 6"-B-D-xylose-genistin.

twaEm 17 we e R, 5708
C2sH3,016, ESI-MS m/z 625.6 [M+H]"- '"H-NMR (600
MHz, DMSO-ds) o: 8.40 (1H, s, H-2), 8.06 (1H, d, J=
8.7 Hz, H-5), 7.28 (1H, d, J = 2.5 Hz, H-8), 7.19 (1H,
dd, /= 8.9, 2.5 Hz, H-6), 7.16 (1H, d, J= 1.8 Hz, H-
2, 7.07 (1H, dd, J = 8.1, 1.9 Hz, H-5"), 6.98 (1H, d,
J= 8.0 Hz, H-6"), 6.05 (2H, s, -OCH,0-), 5.05 (1H, d,
J=7.4Hz,H-1"),4.18 (1H,d, J= 7.4 Hz, H-1""), 3.95
(1H,d,J=10.0 Hz, H-4""a), 3.71~3.65 (2H, m, H-6"),
3.61 (1H, dd, J=11.6, 6.7 Hz, H-5"), 3.33~3.30 (3H,
m, H-2"~4"), 3.19 (1H, t, J = 9.2 Hz, H-4"b), 3.08
(1H,t,J=8.8 Hz, H-2""), 3.01~2.95 (2H, m, H-5"");
BC-NMR (150 MHz, DMSO-dc) d: 174.6 (C-4), 161.4
(C-7), 157.0 (C-9), 153.9 (C-2), 147.0 (C-3"), 147.0 (C-
4", 127.1 (C-5), 125.6 (C-3), 123.4 (C-1", 122.4 (C-
2", 118.5 (C-10), 115.6 (C-6), 109.4 (C-6"), 108.1 (C-
5, 104.1 (C-8), 103.7 (C-1""), 101.0 (-OCH20-),
100.1 (C-1"), 76.5 (C-3"), 76.4 (C-5"), 75.8 (C-3""),
73.4 (C-2"), 73.1 (C-2"), 69.8 (C-4"), 69.5 (C-4""),
68.6 (C-6"), 65.6 (C-5""), LI 204 5 CER I A
— B0, WS ENEY) 17 N 3',4-methylenedioxy-
isoflavone-7-O-B-D-apiofuranosyl-(1—6)-O-p-D-gluco-
pyranoside.

e 18: Bt LEREM K, 717N
C26H28014, ESI-MS m/z 565.5 [M+H]"- 'HNMR (600
MHz, DMSO-ds) J: 12.93 (1H, s, 4-OH), 8.38 (1H, s,
H-2), 7.40 (2H, d, J = 8.5 Hz, H-2', 6'), 6.83 (2H, d,
J=8.5Hz,H-3',5",6.73 (1H, d,J=2.2 Hz, H-8), 6.46

(1H,d,J=2.4 Hz, H-6), 5.04 (1H, d,J= 7.4 Hz, H-1"),
4.81 (1H, d,J=3.3 Hz, H-1""),3.93 (1H, d,J=9.4 Hz,
H-4'a), 3.87 (1H, d, J = 9.3 Hz, H-4""b), 3.76 (1H, d,
J=3.1Hz, H-2"),3.66~3.57 (3H, m, H-5"", 5"), 3.46
(3H, dd, J = 11.2, 7.2 Hz, H-6", 4", 3.40~3.24 (2H,
m, H-2",3"); 3C-NMR (150 MHz, DMSO-ds) J: 180.5
(C-4), 162.9 (C-7), 161.6 (C-5), 157.5 (C-9), 157.2 (C-
4", 154.6 (C-2), 130.2 (C-2', 6", 122.5 (C-3), 121.0 (C-
1, 115.1 (C-3", 57), 109.4 (C-1"), 106.2 (C-10), 99.8
(C-6), 99.6 (C-1"), 94.6 (C-8), 78.7 (C-3"), 76.4 (C-
2'"),76.0 (C-2"), 75.6 (C-3"), 73.3 (C-6"), 73.0 (C-5"),
69.9 (C-4"), 67.7 (C-4""), 63.3 (C-5""). VL L%k 5
BRI TE R A — B, 2 -5 18 7y ambocin.

Em 19: B LERK K, 217N
C27H30013, ESI-MS m/z 563.5 [M~+H]*. 'H-NMR (600
MHz, DMSO-ds) 6: 8.40 (1H, s, H-2), 8.07 (1H, d, J =
8.7 Hz, H-5), 7.53 (2H, d, J = 8.7 Hz, H-2, 6"), 7.28
(1H, d, J=2.5 Hz, H-8), 7.19 (1H, dd, J= 8.9, 2.4 Hz,
H-6), 7.00 (2H, d, J = 8.9 Hz, H-3', 5%, 5.05 (1H, d,
J=17.6Hz,H-1"),4.96 (1H,d,J=11.8 Hz, H-1""), 4.18
(1H, d,J=7.6 Hz, H-6"a), 3.96 (1H, d, J= 11.6 Hz, H-
6'b), 3.79 (3H, s, -OCH3), 3.72~3.65 (2H, m, H-5"),
3.61 (1H, dd, J= 11.6, 6.7 Hz, H-5"), 3.33~3.30 (3H,
m, H-2"~4""),3.19 (1H, t,J=9.2 Hz, H-4"), 3.08 (1H,
t,J=8.8 Hz, H-2""), 2.99 (1H, q, /= 11.3, 10.7 Hz, H-
3"); 13C-NMR (150 MHz, DMSO-ds) d: 174.7 (C-4),
161.4 (C-7), 159.0 (C-4%, 157.0 (C-9), 153.6 (C-2),
130.1 (C-2', 6", 127.1 (C-5), 124.0 (C-17), 123.4 (C-
10), 118.5 (C-3), 115.5 (C-6), 113.6 (C-3', 5'), 104.1
(C-8), 103.7 (C-1"), 100.1 (C-1"), 76.5 (C-3"), 76.4
(C-2"), 75.8 (C-5"), 73.4 (C-4"), 73.1 (C-3""), 69.7 (C-
2", 69.5 (C-4"), 68.6 (C-6"), 65.6 (C-5""), 55.1 (-
OCH3). LA EH 53O A — 3032, e
&%) 19 N kushenol O.

& 20 HETLERMAK, TN
C27H30014, ESI-MS m/z 579.5 [M+H] ", TH-NMR (600
MHz, DMSO-ds) 6: 8.36 (1H, s, H-2), 8.06 (1H, d, J =
8.9 Hz, H-5), 7.27 (1H, d, J = 2.4 Hz, H-8), 7.18 (1H,
dd, J= 8.9, 2.4 Hz, H-6), 7.06 (1H, s, H-2"), 6.97 (2H,
s, H-5",6", 5.05~5.02 (1H, m, H-1"), 4.18 (1H, d, J =
7.6 Hz, H-1""), 3.95 (1H, d, J = 11.6 Hz, H-6"2), 3.79
(3H, s, -OCH3), 3.73~3.58 (4H, m, H-2""~5"), 3.30
(3H,d,J=82Hz, H-2""~4"),3.18 (1H, t,J=9.3 Hz,
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H-6'b), 3.01~2.96 (2H, m, H-5""); 3C-NMR (150
MHz, DMSO-dg) 0: 174.6 (C-4), 161.4 (C-7), 156.9 (C-
9), 153.5 (C-2), 147.6 (C-4), 146.1 (C-3", 127.1 (C-5),
124.5 (C-3), 123.5 (C-1", 119.7 (C-6", 118.6 (C-10),
116.4 (C-5", 115.5 (C-6), 112.0 (C-2"), 104.1 (C-8),
103.6 (C-1"), 100.1 (C-1"), 76.5 (C-3""), 76.4 (C-3"),
75.8(C-5"),73.4 (C-2"),73.1 (C-2""), 69.8 (C-4"), 69.5
(C-4", 68.6 (C-6"), 65.6 (C-5""),55.7 (-OCH3). AL
Hefs 5 OCHARIE I A — 200, S e a1 20 0 4'-
hydroxy-3'-methoxyisoflavone-7-O-B-D-xylopyranosyl-

(1—6)-0-B-D-glucopyranoside .

taEm 21 At tEMmE R, 2708
C27H30014, ESI-MS m/z 579.5 [M+H]". "H-NMR (600
MHz, DMSO-ds) o: 8.34 (1H, s, H-2), 8.06 (1H, d, J =
8.9 Hz, H-5), 7.24 (1H, d, J = 2.1 Hz, H-8), 7.15 (1H,
dd, J= 8.9, 2.2 Hz, H-6), 7.06 (1H, s, H-2"), 6.97 (2H,
s, H-5',6",5.06 (1H, d,J=7.2 Hz, H-1"), 4.82 (1H, d,
J=3.1 Hz, H-1"), 3.94 (1H, d, J = 9.3 Hz, H-4"a),
3.89 (1H, d, /= 10.2 Hz, H-4""), 3.80 (3H, s, -OCH3),
3.64 (1H, s, H-2"), 3.60 (1H, d, J = 9.3 Hz, H-6'Db),
3.46 (2H, dd, J=11.1, 7.5 Hz, H-5""),3.39 (1H, d, J =
11.2 Hz, H-6"a), 3.35 (1H, s, H-2"), 3.32 (1H, d,J=2.6
Hz, H-5"), 3.31 (1H, s, H-3"), 3.15~3.11 (1H, m, H-
4"); BC-NMR (150 MHz, DMSO-ds) 6: 174.8 (C-4),
161.4 (C-7), 157.0 (C-9), 153.7 (C-2), 147.7 (C-4",
146.1 (C-3"), 127.1 (C-5), 124.5 (C-3), 123.6 (C-1"),
119.8 (C-6", 118.6 (C-10), 116.4 (C-2", 115.5 (C-6),
112.0 (C-5"), 109.5 (C-1""), 103.7 (C-8), 100.1 (C-1"),
78.8 (C-3"), 76.5 (C-2""), 76.0 (C-3"), 75.7 (C-5"),
73.4(C-2"),73.1(C-4"",70.0 (C-4"),67.9 (C-6"),63.2
(C-5"), 55.7 (-OCH3). VA% 5 SCk e R A —
HBO, ¥ e A 21 4 3-hydroxy-4'-
methoxyisoflavone-7-O-B-D-apiofuranosyl-(1—6)-O-
B-D-glucopyranoside.

& 22 HELEERB K, TN
Ci5H100s, ESI-MS m/z271.2 [M+H]*. "H-NMR (600
MHz, DMSO-ds) : 12.95 (1H, s, 7-OH), 8.31 (1H, s,
H-2), 7.37 (1H, d, J = 8.4 Hz, H-2’, 6'), 6.81 (1H, d,
J=8.4Hz H-3",5",6.37 (1H, s, H-6), 6.24~6.19 (1H,
m, H-8); *C-NMR (150 MHz, DMSO-ds) 6: 180.2 (C-
4), 164.7 (C-7), 162.0 (C-5), 157.6 (C-4"), 157.4 (C-9),
153.9 (C-2), 130.2 (C-2', 6", 122.3 (C-3), 121.3 (C-1"),
115.1 (C-3%, 5%, 104.3 (C-10), 99.1 (C-6), 93.7 (C-8)-

DA b 250405 5 SRR AR — B3, i e S 22
N genistein.

tE&m 23 B EERBKE K, TN
C21H2,0s, ESI-MS m/z355.2 [M+H]*. '"H-NMR (600
MHz, DMSO-dg) J: 7.28 (2H, d, J= 8.5 Hz, H-2', 6'),
6.77 (2H,d,J=8.5Hz,H-3",5"),6.14 (1H, s, H-6), 5.31
(1H,dd, J=12.4,2.7 Hz, H-2), 5.09 (1H, t,J=7.1 Hz,
H-2"),3.70 (3H, s, -OCH3), 3.11 (2H, d,J=7.0 Hz, H-
1", 2.93 (1H, dd, J = 16.3, 12.5 Hz, H-3a), 2.56 (1H,
dd, J =164, 2.9 Hz, H-3b), 1.58 (3H, s, H-4"), 1.53
(3H, s, H-5"); BC-NMR (150 MHz, DMSO-de) &
188.2 (C-4), 161.7 (C-5), 161.4 (C-9), 159.6 (C-7),
157.4 (C-4"), 130.0 (C-17), 129.6 (C-3"), 127.8 (C-2',
6", 122.9 (C-2"), 115.1 (C-3", 5", 107.5 (C-8), 104.5
(C-10), 92.7 (C-6), 77.9 (C-2), 55.3 (-OCH3), 44.7 (C-
3),25.5(C-4"),21.5(C-1"),17.6 (C-5"). VL EXIRES
SCHR AR E AR —HBY, MK EN G 23 N
isoxanthohumol.

a2 HEOELERBM KR, TN
C21H2,06, ESI-MS m/z371.1 [M+H]*. '"H-NMR (600
MHz, DMSO-ds) 6: 7.29 (2H, d, J= 7.9 Hz, H-2', 6"),
6.77(2H,d,/J=79Hz,H-3",5"),6.17 (1H, s, H-6), 5.07
(1H, t, J=7.7 Hz, H-2"), 4.90 (1H, d, J = 11.2 Hz, H-
2),4.25 (1H, d, J=11.2 Hz, H-3), 3.72 (3H, s, -OCH3),
3.06 (2H, s, H-1"), 1.57 (3H, s, H-4"), 1.47 (1H, s, H-
5"); 13C-NMR (150 MHz, DMSO-ds) J: 190.4 (C-4),
162.2 (C-7), 160.9 (C-9), 159.5 (C-5), 157.5 (C-4",
130.1 (C-3"), 129.1 (C-2, 6", 128.1 (C-19, 122.7 (C-
2", 114.8 (C-3',5",107.4 (C-8), 102.4 (C-10),92.9 (C-
6), 82.2 (C-2), 72.6 (C-3), 55.4 (-OCH3), 25.5 (C-4"),
21.4 (C-1"), 17.5 (C-5"). VL b #¥n 5 S0k IE LA
— B, B EMAEY) 24 N 8-isopentenyl-5-
methoxy-7,4'-dihydroxyflavanonol.

& 25: B EERBM K, TN
C15H120s5, ESI-MS m/z273.3 [M+H]*. '"H-NMR (600
MHz, DMSO-de) J: 9.58 (2H, s, 2', 4'-OH), 7.20 (1H,
s, H-7), 6.31~6.27 (1H, m, H-4), 6.29 (1H, s, H-3),
6.23~6.17 (1H, m, H-5", 5.96 (1H, s, H-10a), 5.91
(1H, s, H-10b); '3C-NMR (150 MHz, DMSO-ds) &:
159.3 (C-4"), 156.5 (C-2"), 150.9 (C-8), 148.7 (C-6),
145.1 (C-2), 143.5 (C-5), 131.5 (C-3), 121.9 (C-9),
109.4 (C-1%, 109.0 (C-5%, 107.0 (C-10), 102.7 (C-6",
101.0 (C-7), 98.0 (C-3",93.4 (C-4). LA ¥k 5 ik
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RIEFAR —FB0, e aY 25 N 2-2'4*-
dihydroxyphenyl)-5,6-methylenedioxybenzofuran.

& 26: B REMBM K, 5+ TN
C16H 1205, ESI-MS m/z285.3 [M+H]"+ 'H-NMR (600
MHz, DMSO-ds) J: 8.28 (1H, s, H-2), 7.95 (1H, d, J =
8.9 Hz, H-5), 7.05 (1H, d, J = 1.8 Hz, H-2'), 6.94 (2H, d,
J=3.3 Hz, H-5', 6", 6.92 (1H, dd, J= 8.7, 2.2 Hz, H-6),
6.85 (1H, d, J=2.2 Hz, H-8), 3.79 (3H, s, -OCHs); '3C-
NMR (150 MHz, DMSO-de) 6: 174.6 (C-4), 162.9 (C-
7), 157.4 (C-9), 153.0 (C-2), 147.5 (C-4"), 146.0 (C-3"),
127.2 (C-5), 124.7 (C-17), 123.3 (C-3), 119.7 (C-6"),
116.4 (C-2', 10), 115.3 (C-6), 111.9 (C-5", 102.1 (C-8),
55.7 (-OCHs). PA 345 5 SR ARaE FE A — B B7), iy
AW 26 4 calycosin.

& 27 BELERR KR, TN
C15H1004, ESI-MS m/z255.2 [M+H]". 'H-NMR (600
MHz, DMSO-ds) o: 8.27 (1H, s, H-2), 7.94 (1H, d, J =
8.7 Hz, H-5), 7.37 (2H, d, J = 8.7 Hz, H-2, 6", 6.91
(1H, dd, J = 8.7, 2.4 Hz, H-6), 6.84 (1H, s, H-8), 6.80
(2H, d, J = 8.5 Hz, H-3", 5); 3C-NMR (150 MHz,
DMSO-dy) d: 174.7 (C-4), 157.5 (C-4"), 157.2 (C-9),
152.7 (C-2), 130.1 (C-2", 6", 127.2 (C-5), 123.4 (C-3),
122.6 (C-1%), 114.9 (C-3", 5", 102.1 (C-8). LAl ¥ifz
5O E F AR — B, WG 21 A
daidzein.

& 28: HELERM A, 717N
C27H32014, ESI-MS m/z 581.5 [M~+H]*. 'H-NMR (600
MHz, DMSO-de) 6: 12.04 (1H, s, 4-OH), 8.18 (1H, s,
OH-5), 7.34 (2H, d, J = 8.4 Hz, H-2', 6'), 6.79 (2H, d,
J=8.0 Hz, H-3", 5", 5.50 (1H, ddd, J = 12.9, 9.7, 3.1
Hz, H-2), 4.98 (1H, dd, J = 10.3, 7.7 Hz, H-1"), 4.51
(1H, s, H-1"), 1.08 (1H, d, J = 4.4 Hz, H-6""); '>C-
NMR (150 MHz, DMSO-de) 6: 197.3 (C-4), 163.6 (C-
7), 163.0 (C-5), 162.8 (C-9), 157.9 (C-4"), 128.6 (C-2),
128.5 (C-6", 115.3 (C-3"), 115.3 (C-5"), 103.4 (C-10),
100.7 (C-1""), 99.5 (C-1"), 96.5 (C-6), 95.6 (C-8), 78.7
(C-2), 76.3 (C-3"), 75.6 (C-5"), 73.0 (C-2"), 72.2 (C-
4", 70.8 (C-3"), 70.4 (C-2""), 69.7 (C-4"), 68.4 (C-
5'),42.2(C-3), 17.9(C-6""). PA_EHds 5 Sk iE 3
AP, %2 A 28 4 narirutin.

3.2 EYIMFAE LS EFEMEIFIE

TEAT U A AT PR L /T, X 28 MU

VI 4n i S AT IR . 45 IR RIS 4~7. 10

X LX-2 MMEEEERCR, A AR <
50%. JEEfH FH TGF-B1 A LX-2 4o 2 T g
28 MEAPIIIPUT AR b ig M0k, 45 1R B, 11
MEAEYD 9. 11~14. 17, 20, 23~25 }% 28 HA K
UF BT E TE ( 2-A) . BRI A9 14 X LX-
2 RN (- 2-B), RN EA & I
LX-2 IG5 EE, 3 ICso A 4.80 pmol/L (& 2-
C), T PIRBIHPUF A4 iG P A R -
33 LEW 14 BT A% LEE R EIERNE
330 U RPESCE SEIRIAML, SR
24, 48h, L&Y 14 (2. 4umol/L) BEWS 2
WL LX-2 i friERs (P<<0.05. 0.01) , HEH
S EM I, HAE 4 pmol/L B/ F 5
(B 3-A) , REMLEY 14 BAHERFRIFNH LX-
2 AR
332 B4 EMRIRERE S & A KP
TERFEF AL BT 040, o-SMA. FN Al Collagen | 1
NIRRT A e fbr &4, HFRIAAKPIAR S
LT YA HERE BB 9 o a-SMA A& LR 2T 4 40 it 1)
PrEMEE A, TR RS K ERIA; FN &
St R SEY, LR
Ferb 2% E Tt Collagen | U2 40 i A1 35 i 1) 3= 8 il
oy 2 —, Hid R IA R FTEF4Etb i) S RVERAE - R,
Krillix 3 MbrEMIK mRNA FIE A RIAKF, #E
BTG 2503 FFEF 4L T TSR

RT-gPCR 45 R 7Rx, SHEAHMIL, (L& 14
. =R o-SMA. FN AT Collagen | ) mRNA
FIk KT B E L (P<<0.05. 0.01) , H S
EHIFIEARE (B 3-C) .

T HGIENIAE R TR, ED) 14 4 a-SMA.
FN #1 Collagen | 18 HRIEKFRRAK, Hordmf &
HEFHLTHAY (P<0.05. 0.01) , EIHHE
et (B 3-B) o DAL RERIHIL G 14 REFNH]
A SR GH M (0 S B BE AL R, FERe IR BFAF
etk bR EY (0-SMA. FN. Collagen 1) 15 [ Fl &
HKPRIL, B&EENPUTFA4ENET.
333 hEW141FS X240 ERT:  ERFET
YEAL I T, AR T s L & 52 00 . BF
FORAIME (HSCs) F 58 TG0 55 3 5 R BT 47 4 Ak
AR SRR SRR, 05T HSCs T # A 240
Il BT 21 2 A 1 B B2 SR 2 — 1400, DRI, G0 240 P O
TR DLREBS IR N T R 259006 B 41 4 AL SRR R 5200

iR Reie s B EoR (B 4) , SR,
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il 5
120 = C -
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i ey T
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1& 604 = 60 HO
= =
8 A = - HO O
OH O
KHHE 0.6251.252.5 5 10 20 40 80 DMSO 0.8% =5 05 0 s 2.0
C/(pmol-L™) 1gC
A28 MEEYXF LX-2 A5 R0 s B-AG & 14 22 IR EIE: CALEM) 14 1 1Cs Mg SxTI4ltbi: #P<<0.01; HRAIA

lAs: "P<<0.05 ™P<0.01 ""P<0.001.

A-anti-proliferative activity of 28 compounds against LX-2 cells; B-safe concentration screening of 14; C-ICs value of 14; #P < 0.01 vs control group; “P <

0.05 "P<0.01 "P<0.001vs model group.
B2 LEMIRFAENESTFE (X+s,n=6)
Fig.2  Screening of compounds for anti-hepatic fibrosis activity (X £ s, n =6)
A B Collgen [ s 0K _ 5
HH##
ST T T - PN A
LI T
GAPDH[ === === 00,
MR BE AL 2 4 MR BE AL 2 4
H1% 14/(umol L7 H1Z 14/(umol L)
= o]
Q1.5 1.5
& o > it
L__=2 4 S 1.0 . * S 10 *
1.0 14/(umol-L™") Py = wk o
. L pagict E 05 505 '
o ) $0 20
- =P i M BE KR L 2 4 S MRBEALL 2 4
;@ 314 1 pmol-L! B% 14/(umol- L) BI% 14/(umol- L™
2 142 pymol-L™! C :
H 14 4 pmol-L™! < <
= ‘ 225 # éz.s
F £ 20 2.0
S 15 * E 1.(5)
S 1.0 =] 1.
Bosill [ 205
20 = 30
S UHE R AL 2 4 H
4% 14/(umol L)
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Fig. 3 Effects of compound 14 on LX-2 cell migration, fibrosis-related protein expression, and corresponding mRNA levels
(Xxts,n=3)
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Fig.5 Western blotting analysis of 14 inhibiting hepatic fibrosis via TLR4/NF-kB pathway
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