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Abstract: Objective To investigate the chemical constituents from the roots of Miao medicine Indigofera stachyodes. Methods
The compounds were isolated and purified by various column chromatographies and their structures were identified by
physiochemical properties and spectroscopic data. Results Twenty-four compounds were isolated from the EtOAc extract from the
roots of I. stachyodes and identified as formononetin (1), 7-hydroxy-3’,4'-dimethoxyisoflavone (2), genistein (3), calycosin (4),
daidzein (5), farnisin (6), 3'.4',7-trihydroxyflavone (7), luteolin (8), fisetin (9), liquiritigenin (10), erycibenin D (11),
3,4, 7-trihydroxyflavanone (12), dihydrokaempferol (13), fustin (14), 6,4'-dihydroxy-3'-methoxyaurone (15), sulfuretin (16),
(-)-3.,4',7-trihydroxy-3'-methoxyflavan (17), catechin (18), epicatechin (19), (-)-epicatechin-3-O-p-hydroxybenzoate (20),
medicarpin-3-O-p-D-glucoside (21), 2',4'-dimethoxy-3'-hydroxy-isoflavan-6-O-p-D-glucoside (22), 7-hydroxychromone (23) and
5,7-dihydroxychromone (24). Conclusion Compounds 2, 5—7, 11—15, 17, and 20—24 are firstly isolated from the genus
Indigofera, compounds 1, 10 and 16 are obtained from the roots of I. stachyodes for the first time. Compounds 3, 7, 8, 10, 15 and 16
exhibited significant inhibition of nitric oxide production in lipopolysaccharide-stimulated RAW 264.7 cells with ICsovalues in the
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range of 7.3—27.3 umol/L.

Key words: Indigofera stachyodes Lindl.; flavonoid; anti-inflammatory activity; liquiritigenin; fustin; 6,4"-dihydroxy-3'-methoxyaurone;

sulfuretin; medicarpin-3-O-p-D-glucoside

NS N ERHEEAE W RL (Papilionoideae) A
W B Y H B A Indigofera stachyodes Lindl. ()T
BEAR, FE AT REWAL. V. M B
Hy, HOBOIMERE HZ), R, G, iR, R
AURAANE . LRI G IMEFFZIh, Fi6 5
s AREAR. R, AL KRR
PRATHU  ERASEREM . SCEkIE, A FEE
AR S B R, BHAPIR. JURAPTA
S 2 HEERA, RS AT R B, A LR
UV IBE R £ TR ZEBGAL R 8 30 g 2 B (LPS)
7T RAW 264.7 EREA IR — 2 LA (NO),
BANHIREE (1ICs0) (N 58.9 png/mL. MEBHILZG
WL, AT NS ORI IR R £ Ba A
BT T BB ERS T, s %E T
24 N EK S, ol EE N T WAL R
(formononetin, 1). 7-¥83&-3"4'- — F 4 Jt 57 T i
(7-hydroxy-3',4’-dimethoxy- isoflavone, 2). ZvklAR
% (genistein, 3). FEEF T (calycosin, 4). K
5% (daidzein, 5). farnisin (6). 3'4",7- =5
fii (3',4',7-trihydroxyflavone, 7). KR % 2 (luteolin,
8). B &K (fisetin, 9). HHEZE (liquiritigenin,
10). erycibenin D (11). 3.4',7- =3 — S ¥
( 3,4 7-trihydroxyflavanone , 12). — & 1l 25
(dihydrokaempferol, 13). FEFUAZE (fustin, 14).
6,4"- — F& 5k -3 HOAE LB Bl ( 6,4"-dihydroxy-3'-
methoxyaurone, 15). Fi%§ % (sulfuretin, 16).
(-)-3.47- = ¥ B -3 BRI b [(-0)-3.4,7-
trihydroxy-3'-methoxyflavan, 17]. JLZ% (catechin,
18). & JLZ % (epicatechin, 19). (-)-epicatechin-3-
O-p-hydroxybenzoate (20). 3%t 4% & % -3-0--D-
%5 BE1F (medicarpin-3-O-B-D-glucoside, 21). 2’,4'-
T -3 PR R R B e -6-O-B-D- I A E T (27,47
dimethoxy-3'-hydroxy-isoflavan-6-O-B-D-glucoside ,
22). 7-¥2FEEEE (7-hydroxychromone, 23) il
5,7- 20 )5l (5,7-dihydroxychromone, 24).
He, th&W 2. 5~7. 11~15, 17, 20~24 ¥
HIRMAREEHEY 2533, &9 1. 10 #1 16
NERMIMAZ B85 (&9 3. 7. 8. 10,
15 Fi1 16 REW% #IH) LPS 55 E VR4 i RAW 264.7 &

it NO, L ICso 7E 7.3~27.3 umol/L.
1 NEEHH
1.1 XS5

R B - S B RAT B TR A CH AR B
/AA]); Varian Inova-500 BUAZ i L3R4 (3£ [H Varian
ANFE]D; B LC-20AT il & M m el (HA S
HEAF]D; %% HPLC 434 (YMC-Pack ODS-A,
250 mmX10 mm, 5pum; SPOLAR Ci3S5, 250 mmX
10mm, 5um); HEAR GFoss Tl ZE ik (&
AT s MR (200~300 H, #5iE
AL ) ODS (40~63 um, #[E Merck 2 & );
Sephadex™ LH-20( 3 # GE Healthcare Bio-Sciences
AB aT]); ik R (SE Fisher AF]D;
PEUY BT A E k. BERRZ . &
ot R R 4 R R VA T B0 A R PR A =R 40
afii7f); mIveSEE M2 BE (Sigma-Aldrich 2] );
NO 7 & (ALt BRI R ARG R A FD .
1.2 4Bk

/N B EL 4T 2R RAW 264.7 1 1 b 5 BN 2 27
B JE 2R S ST BT A A O
1.3 %

M ANZT 2017 4 2 R HE SN EARFREX, &
R R Em AR ST AEEARE L
stachyodes Lindl. [ F#4R . ZjftbrA (ZY17020807)
FERCTAC I PR 25 R 2B 2y B 2 AR T o
2 ik
21 ERESSH

1 NS 24584 (20 k) FJ8% - Kt Ja » A 95%-
70%. 50% L FZ A HE L (RERIEA] 120 L, [BI3 2
h), PRIGERI L WO, S8R E (3.2kg).
KRB 50% HEE- /K 43 UG AR IE Ukt BE PR
CTEFERL, 33)IE CkeiBhr (20.29) EEER L g
£ (945.4 ) FI/KFBAL (1628.09).

Tt 2 FE BB A7 (418.4 ) ZF R (200~300 H)
FEEIE 3, IECOK-BEIR AR (100 0 1) BB
Vel 3) 10 M (Fr.A~J). Fr.B (857¢g) &
RERGAEEIE, IFEOE-BERR OB (10 0—0 @ 1) BE
Vel R 11 M4y (Fr. BL~B11). Fr. B9 &
Sephadex LH-20 #: i, — & FHke-HEE (1 1) ¥k
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/53] 9 N2 (Fr. B9a~B9i). Fr. Bod £ 4
BIRHM[ZIE-7K (35 65) 14 B aitb B34
1 (tg=27.0 min, 4.0 mg); Fr. B9g & il & AH[ L
iG-7K (25 1 75) 10 B4 S 284654 10 (1r=23.0
min, 43.2 mg); Fr. BOh 25 2F- i 45 J0kH [ BE- 7K
(65 : 35) 1Bt g EIA4Y 3 (tk=16.0 min,

1.5 mg). Fr. B10 £ Sephadex LH-20 F:faif, —4&
Fpe-FEE (1 1) BEMAE3 9 M4 (Fr. Bl0a~
B10i). Fr. B10d £l AH[ Z/iE-7K (35 1 65) ]
S EANAR RN EDY) 2 (tk=20.0 min, 2.5mg); Fr.
B10g & -1l & AH[ ZE-7K (51 95—55 © 45) 14r
BAEFL A 23 (tR=15.0 min, 26.5 mg) 144
W4 (Fr. B10gb~B10ge), Fr. B10gh £ 2F4i 4% A
[FEE-7K (35 :65) 1/ BEaifuFREY 17 (k=
17.0 min, 5.2mg) #111 (tg=25.0 min, 30.1 mg);
Fr. B10gc &l & AH[ 20 -7K (27 2 73) 15034k
B #AY 4 (tR=23.0 min, 2.9 mg); Fr. B10gd
2Kt AR 257K (35 1 65) 140 B 4tk 1531k
4915 (tr=17.0 min, 7.3mg). Fr.C (1.859) &
Sephadex LH-20 #H: e 3, & HFHe-FEE (11D %
i /5% 3 ™M/ (Fr.C1~C3). Fr.C2 (1.60g) &
ODS 435, FlZ-7K (20 : 80~100 : 0) HhEEHEI,
TLC £, A F:453 8 N4 (Fr. C2a~C2h). Fr. C2e
2P A2 BE-K (38 1 62) 1/ Esalifh 5304k
46 (tk=10.0 min, 2.8 mg): Fr. C2e FZ&FHi
BWAR[FFEE-/K (66 © 34) 1 EALEIMLEY 5
(tr=9.0min, 2.8 mg); Fr. C2c & A4 [Z -
K22 7815 B A5 254 12(tr=19.0 min,
9.0mg). 24 (tg=23.0 min, 1.2 mg) 1 13 (tg=27.0
min, 2.7 mg). Fr.G (7.25 g) % ODS H:fa i, H
fiE-7K (10 1 90—100 : OBEFEBEMAFH] 9 N7 (Fr.
G1~G9. Fr. G6 HI e, ZaifbE/HEMt
AW 21(14.7 mg), RHEZ: Sephadex LH-20 A,
TR A BE-FEEL D D BB 5 ML (Fr. Gea~
G6e). Fr. G6c &Yl & MAH[LNE-7K (42 158) ]
Bk BRELEY 7 (1r=9.0 min, 4.3 mg) Al
16 (tr=11.0 min, 64.4 mg); Fr. G6c 7 £ - il &
FH[FEE-7K (50 : 50) 14 BS4ifb 32 EY) 8 (tr=
31.0 min, 1.4 mg). Fr. G7 (1.1 g) %4 Sephadex LH-20
ik, HEEREEE 5 M (Fr. GTa~GTe),

Fr. G7c £l &AM EE-/K (65 @ 35) 14r&alith
BEEY) 22 (1R=25.0 min, 1.2mg). Fr. G5 (1.2
g) % Sephadex LH-20 fE i, FEE-/K (80 : 20)

VeliA53] 6 M4 (Fr. Gha~G5f). Fr. G5b £l
B[ EE-/K (33 1 67) [ B4k 58L& 14
(tr=20.0 min, 48.6 mg). Fr. G5e &} &WHA[Z
iG-7K (30 © 70) 1 B 4ifvAS 2|54 20 (tR=15.0
min, 4.2 mg); Fr. Ghe P& Pl & MiAH[ L ME-7K
(351 65) 1Bt EIAY 9 (tk=11.0 min,
48 mg). Fr. G4 (1.2 g) %4 Sephadex LH-20 i,
IR E] 5 M4 (Fr. Gda~G4e), Fr. Gad
202V S B PP EE-/K (22 0 78) 14 Eatith 554k
4718 (1r=20.0 min, 67.4 mg); Fr. G4d 43
HIR A -7k (27 @ 73) 14r B4tk 3314k &)
19 (tg=22.0 min, 42.5mg),
2.2 YRRESE FISEIE AN LS TE M SR

HUAHEOA A= K K RAW 264.7 201 i 1) 4% 4 g 45 i
N 2X 105N mL 4HAEEVRH, N 96 FLIR, HFL
100 uL, F 37 ‘CHE 5% CO, HIRG 74 this 9% 24 h,
W HRRFRIE, IR 100 umol/L FIFRFINAL &4
BBH XTI ZG (W[ESEE), 1% E 24 h 53 L1597
F, NN 0.5 mg/mL MTT,37 CHEHE 4 h, 32 MTT,
FFFLIIA 150 uL DMSO, BREK LEH 10 min, £f
SE SR VER G IIE 570 nm OB (A, it
e A5t RAW 264.7 40 A K i) 2 .

AR AE KN R =(A e —A sl A

PR IE IR FHHDH] NO AR RSLES, DL LPS 55
F) /N B LR 4T i RAW 264.7 41 i A A i 78, )
Griess 71 5E 43 9% LIl NO WREE . B B0
A K RAW 264.7 211 DL 2 X 105 AN mL (9 5 e ff
T 96 L, T 37 “C.5% CO, [k 3= f B 9% 24 h.,
FERRETREE, BRI S ) R S B AN R R
JE AR, BNKRER 3 AR5, fEFT RAW
264.7 411 1 h 5, IOANZBEAE 0.5 mg/mL (1) LPS
il RAW 264.7 4liffd, 37 CH¥E 4h J5, K Griess
PRSI 5 0 3B VR Y NO MR .
3 #R
31 HMEE

&9 1: A, ESI-MS m/z: 267 [M—H] .
H-NMR (500 MHz, CD3;OD) & 3.82 (3H, s,
4'-OCHj3), 6.58 (1H, brs, H-8), 6.76 (1H, dd, J = 8.9,
2.3 Hz, H-6), 6.97 (2H, d, J = 8.9 Hz, H-3', 5"), 7.45
(2H, d, J = 8.9 Hz, H-2', 6'), 7.91 (1H, d, J = 8.9 Hz,
H-5), 8.03 (1H, s, H-2); BBC-NMR (125 MHz,
CDs0D) & 55.7 (4-OCHs), 104.0 (C-8), 114.7 (C-6,
3, 5%, 120.5 (C-10), 125.1 (C-3), 126.2 (C-1), 127.5
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(C-5), 131.4 (C-2’, 6"), 154.0 (C-2), 159.0 (C-9), 160.9
(C-4"), 161.0 (C-7), 178.1 (C-4). VA ¥l 5 ki
EHRAR—FO, BEEENED 1 ATRIEER .

&Y 2: REEFR, ESI-MS m/z: 297 [M—
H]-. H-NMR (500 MHz, DMSO-dg) & 3.78 (6H, s,
3', 4-OCHg), 6.87 (1H, d, J = 1.5 Hz, H-8), 6.94 (1H,
dd, J = 9.0, 1.5 Hz, H-6), 6.99 (1H, d, J = 8.3 Hz,
H-5%, 7.12 (1H, dd, J = 8.3, 2.0 Hz, H-6"), 7.19 (1H,
brs, H-2"), 7.98 (1H, d, J = 8.8 Hz, H-5), 8.36 (1H, s,
H-2), 10.80 (1H, s, 7-OH); BC-NMR (125 MHz,
DMSO-dg) & 55.5 (3', 4-OCHs), 102.1 (C-8), 111.5
(C-5"), 112.8 (C-2"), 115.2 (C-6), 116.6 (C-10), 121.2
(C-6"), 123.3 (C-3), 124.6 (C-1"), 127.3 (C-5), 148.3
(C-3"), 148.6 (C-4)), 1533 (C-2), 157.4 (C-9), 162.6
(C-7), 174.6 (C-4). VL F#d 5 CihfiiE FA—30,
WS BB 2 R T-F2 55374 — WA O 57 0

& 3: KAER A, ESI-MS m/z: 269 [M—
H] . *H-NMR (500 MHz, CD;0OD) & 6.22 (1H, d, J =
2.0 Hz, H-6), 6.34 (1H, d, J = 2.0 Hz, H-8), 6.84 (2H,
d, J = 8.1 Hz, H-3', 5"), 7.37 (2H, d, J = 8.1 Hz, H-2/,
6), 8.06 (1H, s, H-2); 3C-NMR (125 MHz, CD;0D)
5. 94.8 (C-8), 100.1 (C-6), 106.3 (C-10), 116.2 (C-3,
5%, 123.3 (C-3), 124.7 (C-1"), 131.0 (C-2’, 6'), 154.8
(C-2), 158.8 (C-4"), 159.7 (C-9), 163.9 (C-5), 166.0
(C-7), 182.3 (C-4). LA FHdf 5 STk B A —EE,
M B B 3 YRR .

&Y 4: ALK AR, ESI-MS m/z: 283 [M—H] .
IH-NMR (500 MHz, CD3;OD) & 3.89 (3H, s,
4'-OCHs), 6.84 (1H, d, J = 2.2 Hz, H-8), 6.85 (1H, d,
J = 8.2 Hz, H-5'), 6.93 (1H, dd, J = 8.7, 2.2 Hz, H-6),
6.96 (1H, dd, J = 8.2, 1.9 Hz, H-6"), 7.16 (1H, d, J =
1.9 Hz, H-2), 8.05 (1H, d, J = 8.7 Hz, H-5), 8.16 (1H,
s, H-2): 1BC-NMR (125 MHz, CD;0OD) & 56.4
(4-OCH3), 103.3 (C-8), 114.0 (C-5"), 116.2 (C-6),
116.7 (C-2'), 118.0 (C-10), 122.9 (C-6"), 124.8 (C-3),
125.9 (C-1'), 128.5 (C-5), 147.8 (C-3'), 148.8 (C-4"),
154.8 (C-2), 159.8 (C-9), 165.1 (C-7), 178.1 (C-4). LA
FEE S SRR IE AR, WS R AE 4R

&9 5: AR A, ESI-MS m/z: 253 [M—H] .
'H-NMR (500 MHz, CD30D) &: 6.84 (1H, d, J = 2.4
Hz, H-8), 6.85 (2H, d, J = 8.6 Hz, H-3’, 5'), 6.93 (1H,
dd, J = 8.8, 2.4 Hz, H-6), 7.37 (2H, d, J = 8.6 Hz,

H-2', 6'), 8.05 (1H, d, J = 8.8 Hz, H-5), 8.13 (1H, s,
H-2); BBC-NMR (125 MHz, CD;0D) & 103.2 (C-8),
116.2 (C-3', 5'), 116.6 (C-6), 118.1 (C-10), 124.3
(C-3), 125.9 (C-1"), 128.5 (C-5), 131.4 (C-2', €)),
154.6 (C-2), 158.7 (C-9), 159.8 (C-4'), 164.9 (C-7),
178.2 (C-4). LA LH¥s 5 3CHRARaE A —F 110,
Y B 5 AKEEK.

&9 6: ¥k A, ESI-MS m/z: 283 [M—H] .
IH-NMR (500 MHz, CD3;OD) & 3.98 (3H, s,
4'-OCHs), 6.71 (1H, s, H-3), 6.93 (1H, dd, J = 8.8, 2.2
Hz, H-6), 6.95 (1H, d, J = 8.3 Hz, H-5"), 6.99 (1H, d,
J =22 Hz, H-8), 7.51 (1H, d, J = 2.1 Hz, H-2'), 7.54
(1H, dd, J = 8.3, 2.1 Hz, H-6'), 7.97 (1H, d, J = 8.8
Hz, H-5); C-NMR (125 MHz, CD3;OD) & 56.6
(4-OCHs), 1035 (C-8), 105.5 (C-3), 110.6 (C-2'),
116.3 (C-6), 116.8 (C-5"), 117.2 (C-10), 121.6 (C-6"),
124.0 (C-1'), 127.7 (C-5), 149.5 (C-3"), 151.9 (C-4),
159.7 (C-9), 165.1 (C-7), 165.9 (C-2), 180.3 (C-4). LA
R HE S SRR A S, M E A 68
farnisin,

WA T: TR AR, ESI-MS m/z: 269 [M—H] .
!H-NMR (500 MHz, CD3;0D) & 6.63 (1H, s, H-3),
6.91~6.97 (3H, m, H-6, 8, 5"), 7.39~7.42 (2H, m,
H-2', 6"), 7.96 (1H, d, J = 8.6 Hz, H-5); 3C-NMR (125
MHz, CDsOD) & 103.4 (C-8), 105.1 (C-3), 114.1
(C-2", 116.2 (C-6), 116.8 (C-5'), 117.2 (C-10), 120.2
(C-6"), 124.0 (C-1"), 127.7 (C-5), 147.0 (C-3'), 150.8
(C-4"), 159.6 (C-9), 164.9 (C-7), 166.0 (C-2), 180.3
(C-4). DL EE¥E 5 SCifholE A — 502, Wil et
EWT N 3 A T- =R E R .

tb &9 8: #E kA, ESI-MS m/z: 285 [M—H] .
'H-NMR (500 MHz, CD30D) & 6.21 (1H, d, J =2.0
Hz, H-6), 6.44 (1H, d, J = 2.0 Hz, H-8), 6.55 (1H, s,
H-3), 6.90 (1H, d, J = 8.2 Hz, H-5"), 7.37~7.40 (2H,
m, H-2', 6'); 3C-NMR (125 MHz, CD;0D) §&. 95.0
(C-8), 100.1 (C-6), 103.8 (C-3), 105.3 (C-10), 114.1
(C-2", 116.8 (C-5"), 120.3 (C-1"), 123.7 (C-6'), 147.1
(C-3", 151.0 (C-4'), 159.4 (C-9), 163.2 (C-5), 166.1
(C-2), 166.3 (C-7), 183.9 (C-4). LA - %¥is 5 SC ik ikiE
BEA—0, MR EWEY) 8 ARREEEK.

A& 9: TR A, ESI-MS m/z: 285 [M—H] .
IH-NMR (500 MHz, CD3;0D) &: 6.89 (1H, d, J = 8.0
Hz, H-5"), 6.90 (1H, d, J = 2.0 Hz, H-8), 6.91 (1H, dd,
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J =95, 2.0 Hz, H-6), 7.67 (1H, dd, J = 8.0, 1.5 Hz,
H-6", 7.77 (1H, d, J = 1.5 Hz, H-2), 7.98 (1H, d, J =
9.5 Hz, H-5); *C-NMR (125 MHz, CD;0OD) &: 103.0
(C-8), 115.4 (C-10), 115.9 (C-2'), 116.0 (C-6), 116.2
(C-5"), 121.6 (C-6'), 124.4 (C-1"), 127.5 (C-5), 138.7
(C-3), 146.2 (C-2), 147.5 (C-3'), 148.6 (C-4"), 158.5
(C-9), 164.4 (C-7), 174.5 (C-4). LA - %¥is 5 SC ik kiE
FEAR—H, WETEAY 9 NIRE R

&9 10: Ak A, ESI-MS m/z: 255 [M—
H] . 'H-NMR (500 MHz, CD30OD) & 2.64 (1H, dd,
J=16.9, 2.9 Hz, H-3b), 2.99 (1H, dd, J = 16.9, 13.2
Hz, H-3a), 5.30 (1H, dd, J = 13.2, 2.9 Hz, H-2), 6.33
(1H, d, J = 2.3 Hz, H-8), 6.47 (1H, dd, J = 8.7, 2.3 Hz,
H-6), 6.81 (2H, d, J = 8.6 Hz, H-3', 5), 7.28 (2H, d,
J =8.6 Hz, H-2', 6"), 7.70 (1H, d, J = 8.7 Hz, H-5):
BBC-NMR (125 MHz, CDs;OD) &: 44.8 (C-3), 80.9
(C-2), 103.8 (C-8), 111.8 (C-6), 114.8 (C-10), 116.3
(C-3', 5, 129.0 (C-2', 6'), 129.8 (C-5), 131.2 (C-1"),
158.8 (C-4"), 165.5 (C-9), 166.8 (C-7), 193.5 (C-4). LA
FEE S SRR A B, s E A 10
NHEE.

&9 11 #EEHK, ESI-MS m/z: 301 [M—
H] . H-NMR (500 MHz, CD30D) & 3.87 (3H, s,
3-OCHs), 4.54 (1H, d, J = 11.9 Hz, H-3), 4.98 (1H, d,
J =11.9 Hz, H-2), 6.33 (1H, d, J = 2.2 Hz, H-8), 6.52
(1H, dd, J = 8.7, 2.2 Hz, H-6), 6.84 (1H, d, J = 8.2 Hz,
H-5%, 6.98 (1H, dd, J = 8.2, 1.9 Hz, H-6'), 7.12 (1H, d,
J=1.9Hz, H-2'),7.71 (1H, d, J = 8.7 Hz, H-5); 3C-
NMR (125 MHz, CD;OD) &: 56.4 (3'-OCHg), 74.5
(C-3), 85.6 (C-2), 103.7 (C-8), 112.1 (C-6), 112.4
(C-2"), 113.4 (C-10), 115.9 (C-5"), 122.2 (C-6"), 130.0
(C-5), 130.1 (C-1"), 148.2 (C-4"), 148.8 (C-3'), 165.0
(C-9), 166.9 (C-7), 194.4 (C-4). LA _%¥is 5 SC ik kiE
SR8, MUEENEY) 11 4 erycibenin Do

&Y 12: ARA, ESI-MS miz: 273 [M+
H]*. 'H-NMR (500 MHz, CD;0D) &: 4.52 (1H, d, J =
12.0 Hz, H-3), 5.00 (1H, d, J = 12.0 Hz, H-2), 6.33
(1H, d, J = 2.2 Hz, H-8), 6.53 (1H, dd, J = 8.7, 2.2 Hz,
H-6), 6.84 (2H, d, J = 8.2 Hz, H-3', 5), 7.37 (2H, d,
J=82Hz, H-2', 6, 7.73 (1H, d, J = 8.7 Hz, H-5);
BC-NMR (125 MHz, CD30D) &: 74.5 (C-3), 85.5
(C-2), 103.7 (C-8), 112.1 (C-6), 113.4 (C-10), 116.1
(C-3', 5, 129.5 (C-1"), 130.1 (C-5), 130.4 (C-2’, 6"),

159.2 (C-4'), 165.1 (C-9), 166.8 (C-7), 194.5 (C-4). L\
FEE S SRR A B, WS e A 12
N34, T- =5 dk T R

&Y 13: kAR, ESI-MS m/iz: 287 [M—
H] . 'H-NMR (500 MHz, CD;0D) &: 4.55 (1H, d, J =
11.6 Hz, H-3), 4.98 (1H, d, J = 11.6 Hz, H-2), 5.88
(1H, brs, H-6), 5.93 (1H, d, J = 1.8 Hz, H-8), 6.83
(2H, d, J = 8.2 Hz, H-3', 5), 7.35 (2H, d, J = 8.2 Hz,
H-2', 6'); 3C-NMR (125 MHz, CD3;0D) &: 73.6 (C-3),
85.0 (C-2), 96.3 (C-8), 97.3 (C-6), 101.8 (C-10), 116.1
(C-3', 5", 129.3 (C-1), 130.4 (C-2', 6"), 159.2 (C-4"),
164.5 (C-9), 165.3 (C-7), 168.7 (C-5), 198.5 (C-4). LA
EE S SRR E A B, WS E A 13
oW1 gL

&) 14: E Ok A, ESI-MS m/z: 287 [M—
H] . 'H-NMR (500 MHz, CD;0D) &: 4.49 (1H, d, J =
11.5 Hz, H-3), 4.93 (1H, d, J = 11.5 Hz, H-2), 6.32
(1H, d, J = 2.0 Hz, H-8), 6.52 (1H, dd, J = 8.7, 2.0 Hz,
H-6), 6.81 (1H, d, J = 8.2 Hz, H-5"), 6.86 (1H, dd, J =
8.2, 1.5 Hz, H-6"), 7.00 (1H, brs, H-2), 7.70 (1H, d,
J = 8.7 Hz, H-5); 3C-NMR (125 MHz, CD;0D) &
745 (C-3), 85.5 (C-2), 103.6 (C-8), 112.1 (C-6), 113.3
(C-10), 115.8 (C-2), 116.0 (C-5"), 120.9 (C-6"), 130.0
(C-5), 130.1 (C-1"), 146.1 (C-4"), 147.0 (C-3'), 165.0
(C-9), 166.7 (C-7), 194.5 (C-4). LA_-%¥5 5 SRk iE
B —08, HUS A 14 REBURE .

&) 16: kAR, ESI-MS m/z: 283 [M—
H] . 'H-NMR (500 MHz, CD3;OD) & 3.94 (3H, s,
3-OCHs), 6.70 (1H, dd, J = 8.4, 2.0 Hz, H-5), 6.71
(1H, d, J = 2.0 Hz, H-7), 6.74 (1H, s, H-10), 6.88 (1H,
d, J = 8.3 Hz, H-5'), 7.42 (1H, dd, J = 8.3, 1.5 Hz,
H-6"), 7.52 (1H, d, J = 1.5 Hz, H-2), 7.60 (1H, d, J =
8.4 Hz, H-4); 13C-NMR (125 MHz, CD30D) §&. 56.4
(3-OCH3), 99.4 (C-7), 114.1 (C-9), 1145 (C-5'),
114.8 (C-10), 115.5 (C-2'), 116.7 (C-5), 125.5 (C-1"),
126.8 (C-6"), 127.4 (C-4), 147.8 (C-2), 149.2 (C-3"),
150.4 (C-4'), 168.3 (C-8), 169.8 (C-6), 184.4 (C-3). LA
EE S SRR IE A B, WS E A 15
N 6,4'- F2HE-3'- F A SE RS

&9 16: BRI A, ESI-MS m/z: 269 [M—
H] . *H-NMR (500 MHz, CDs0D) &: 6.65~6.69 (3H,
m, H-5, 7, 10), 6.82 (1H, dd, J = 8.2, 2.0 Hz, H-5"),
7.20 (1H, d, J = 8.2 Hz, H-6'), 7.50 (1H, d, J = 2.0 Hz,
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H-2%), 7.57 (1H, d, J = 8.4 Hz, H-4); C-NMR (125
MHz, CD30OD) & 99.3 (C-7), 114.1 (C-2), 114.7
(C-9), 114.8 (C-10), 116.6 (C-5), 118.9 (C-5'), 125.5
(C-1"), 126.4 (C-6), 126.8 (C-4), 146.6 (C-3'), 147.6
(C-2), 149.3 (C-4"), 168.3 (C-8), 169.7 (C-6), 184.4
(C-3). DL EE¥E 5 Skl B A — 200, Wi etk
EH) 16 NI E

&Y 17: Ak A, ESI-MS m/z: 287 [M—
H]". 'H-NMR (500 MHz, CD30OD) & 2.72 (1H, dd,
J = 15.6, 5.5 Hz, H-4b), 2.90 (1H, dd, J = 15.6, 8.5
Hz, H-4a), 3.84 (3H, s, 3-OCHj3), 4.03 (1H, m, H-3),
4.66 (1H, d, J = 7.5 Hz, H-2), 6.29 (1H, d, J = 2.4 Hz,
H-8), 6.35 (1H, dd, J = 8.2, 2.4 Hz, H-6), 6.80 (1H, d,
J=8.2Hz, H-5'), 6.85 (1H, dd, J = 8.2, 2.0, Hz, H-6"),
6.87 (1H, d, J = 8.2 Hz, H-5), 6.96 (1H, d, J = 2.0 Hz,
H-2); BC-NMR (125 MHz, CD30D) &: 33.6 (C-4),
56.4 (3'-OCHs), 68.8 (C-3), 83.2 (C-2), 103.6 (C-8),
109.6 (C-6), 111.8 (C-2'), 112.7 (C-10), 116.0 (C-5),
121.2 (C-6'), 131.3 (C-1"), 132.1 (C-5), 147.5 (C-4"),
148.9 (C-3"), 156.2 (C-9), 157.9 (C-7). A L%l 5
BRI ITE B A — 320, WO E S 1T N (-)-3.4,7-
SRR3R AT

&) 18: IR, ESI-MS m/z: 289 [M—
H] . H-NMR (500 MHz, CD30D) &: 2.53 (1H, dd,
J =16.2, 8.1 Hz, H-4b), 2.86 (1H, dd, J = 16.2, 5.4
Hz, H-4a), 4.01 (1H, m, H-3), 4.59 (1H, d, J = 7.5 Hz,
H-2), 5.88 (1H, d, J = 2.0 Hz, H-6), 5.95 (1H, d, J =
2.0 Hz, H-8), 6.72 (1H, dd, J = 8.1, 1.6 Hz, H-6"), 6.78
(1H, d, J = 8.1 Hz, H-5'), 6.85 (1H, d, J = 1.6 Hz,
H-2); BBC-NMR (125 MHz, CD30D) &: 28.3 (C-4),
68.6 (C-3), 82.6 (C-2), 95.4 (C-8), 96.2 (C-6), 100.7
(C-10), 115.1 (C-2"), 116.1 (C-5"), 120.0 (C-6"), 132.0
(C-1"), 146.0 (C-3'), 146.1 (C-4"), 156.7 (C-9), 157.4
(C-7),157.6 (C-5). LA ¥ 5 ik FaA—322,
WS B EY) 18 NILE R

&Y 19: AR A, ESI-MS m/z: 289 [M—
H] . 'H-NMR (500 MHz, CD30OD) & 2.75 (1H, dd,
J = 16.8, 1.5 Hz, H-4b), 2.87 (1H, dd, J = 16.8, 4.3
Hz, H-4a), 4.16 (1H, m, H-3), 4.80 (1H, s, H-2), 5.94
(1H,d, J = 1.5 Hz, H-6), 5.97 (1H, d, J = 1.5 Hz, H-8),
6.77 (1H, d, J = 8.2 Hz, H-5), 6.80 (1H, dd, J = 8.2,
1.0 Hz, H-6"), 6.99 (1H, brs, H-2"); 3C-NMR (125
MHz, CD30D) &: 29.2 (C-4), 67.3 (C-3), 79.7 (C-2),

95.8 (C-6), 96.3 (C-8), 100.0 (C-10), 115.2 (C-2'),
115.9 (C-5"), 119.4 (C-6'), 132.1 (C-1"), 145.6 (C-4"),
145.7 (C-3"), 157.2 (C-9), 157.4 (C-7), 157.8 (C-5). LA
RS SCER IR E B A, A 19
NERILER.

&9 20: IR, ESI-MS m/z: 409 [M—
H] . H-NMR (500 MHz, CDs0OD) &: 2.87 (1H, dd,
J = 17.4, 2.6 Hz, H-4b), 3.01 (1H, dd, J = 17.4, 4.6
Hz, H-4a), 5.05 (1H, s, H-2), 5.52 (1H, m, H-3), 5.96
(1H,d, J = 2.1 Hz, H-6), 5.98 (1H, d, J = 2.1 Hz, H-8),
6.68 (1H, d, J = 8.2 Hz, H-5"), 6.75 (2H, d, J = 8.7 Hz,
H-3", 5", 6.78 (1H, dd, J = 8.2, 1.7 Hz, H-6'), 6.95
(1H, d, J = 1.7 Hz, H-2"), 7.74 (2H, d, J = 8.7 Hz,
H-2", 6”); BC-NMR (125 MHz, CD3;0OD) & 26.7
(C-4), 70.2 (C-3), 78.6 (C-2), 95.9 (C-6), 96.6 (C-8),
99.4 (C-10), 115.1 (C-2), 116.0 (C-5'), 116.1 (C-3",
5, 119.2 (C-6"), 122.3 (C-1"), 131.5 (C-1"), 132.9
(C-2", 6"), 146.0 (C-3', 4), 157.9 (C-5, 7, 9), 163.4
(C-4"), 167.4 (-COO-)» LA % dfi 5 SRR B Ha A —
;R4 % EWEY 20 J(-)-epicatechin-3-O-p-
hydroxybenzoate .

&) 21: AR A, ESI-MS miz: 477 [M+
HCOO] . H-NMR (500 MHz, DMSO-dg) &: 3.12~
3.32 (4H, m, H-2'~5"), 3.44 (1H, m, H-6'a), 3.64-3.66
(3H, m, H-6p, 6a, 6'B), 3.69 (3H, s, 9-OCHs), 4.28
(1H, m, H-6a), 4.84 (1H, d, J = 7.5 Hz, H-1'), 5.60
(1H, d, J = 6.5 Hz, H-11a), 6.42 (1H, d, J = 2.2 Hz,
H-4), 6.46 (1H, dd, J = 8.2, 2.6 Hz, H-8), 6.55 (1H, d,
J = 2.6 Hz, H-10), 6.71 (1H, dd, J = 8.5, 2.2 Hz, H-2),
7.25 (1H, d, J = 8.2 Hz, H-7), 7.39 (1H, d, J = 8.5 Hz,
H-1); 3C-NMR (125 MHz, DMSO-ds) & 38.9 (C-6a),
55.3 (9-OCHjs), 60.7 (C-6'), 66.0 (C-6), 69.7 (C-4"),
73.2 (C-2)), 76.5 (C-3"), 77.1 (C-5"), 77.8 (C-11a), 96.4
(C-4), 100.3 (C-1"), 104.0 (C-10), 106.1 (C-8), 110.4
(C-2), 114.2 (C-11b), 119.2 (C-6b), 125.3 (C-7), 132.0
(C-1), 156.2 (C-4a), 158.5 (C-10a), 160.3 (C-9), 160.6
(C-3). DL EE¥a 5 Skl S A — 202, Witk
HY) 21 N NE R -3-0-B-D-Hi & HE H

&) 22: AR A, ESI-MS m/z: 463 [M—
H] . H-NMR (500 MHz, CDs0OD) &: 2.86 (1H, dd,
J =15.6, 4.4 Hz, H-4b), 2.97 (1H, dd, J = 15.6, 10. 8
Hz, H-4a), 3.73 (3H, s, 2'-OCHs), 3.76 (1H, d, J =4.5
Hz, H-3), 3.82 (3H, s, 4-OCH3), 4.01 (1H, t, J = 10.0
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Hz, H-2b), 4.27 (1H, m, H-2a), 4.65 (1H, d, J = 7.5
Hz, H-1"), 6.34 (1H, d, J = 2.5 Hz, H-5), 6.44 (1H, dd,
J =85, 2.5 Hz, H-7), 6.52 (1H, d, J = 8.5 Hz, H-5"),
6.87 (1H, d, J = 8.5 Hz, H-6'), 6.96 (1H, d, J = 8.5 Hz,
H-8);: BC-NMR (125 MHz, CDsOD) & 31.3 (C-4),
33.4 (C-3), 55.6 (4-OCHg3), 56.6 (2'-OCHj3), 62.0
(C-6"), 70.8 (C-2), 70.9 (C-4"), 75.3 (C-2"), 77.7
(C-5"), 78.3 (C-3"), 102.3 (C-1"), 104.5 (C-5'), 107.2
(C-5), 107.9 (C-7), 115.7 (C-10), 122.8 (C-1'), 124.2
(C-6"), 131.2 (C-8), 135.3 (C-3"), 150.0 (C-2'), 152.8
(C-4"), 156.5 (C-9), 160.5 (C-6). LA I %¥E 5 kK
TEHEAR—FR0), W Eth &Y 22 2/, 4- A
HE-3'-F2 5L 5 8 )5t -6-O-B-D- T & HE T

&) 23: E kA, ESI-MS m/z: 161 [M—
H] . *H-NMR (500 MHz, CD;OD) & 6.18 (1H, d, J =
6.0 Hz, H-3), 6.75 (1H, d, J = 2.3 Hz, H-8), 6.85 (1H,
dd, J = 8.9, 2.3 Hz, H-6), 7.89 (1H, d, J = 8.9 Hz,
H-5), 7.96 (1H, d, J = 6.0 Hz, H-2); 13C-NMR (125
MHz, CDsOD) & 103.5 (C-8), 112.7 (C-3), 116.6
(C-6), 118.2 (C-10), 127.9 (C-5), 157.7 (C-2), 160.1
(C-9), 165.2 (C-7), 179.5 (C-4). LA _-%¥5 5 sk ikiE
BEAR 2T, e 23 N TR SR

&Y 24: KAMKA, ESI-MS miz: 177 [M—
H] . *H-NMR (500 MHz, CD;0OD) & 6.19 (1H, d, J =
5.9 Hz, H-3), 6.21 (1H, d, J = 2.1 Hz, H-6), 6.34 (1H,
d, J = 2.1 Hz, H-8), 7.97 (1H, d, J = 5.9 Hz, H-2); *C-
NMR (125 MHz, CD30D) & 95.1 (C-8), 100.2 (C-6),
106.6 (C-10), 111.6 (C-3), 158.1 (C-2), 159.9 (C-9),
163.5 (C-5), 166.2 (C-7), 183.4 (C-4). VL ¥k 5
BRI A — 28, WS e B 24 4 B,T- 525k
0 J5 i
32 MRIMRRIEMLER

FIF LPS 51 RAW 264.7 [ K54 i {5
B 6oy B R0 1) 24 MU ST T RSN 2 5 PE
fifiid, {4 Griess iM% NO HI& =, HitH ICso.
ZER BRI AW 3. 7. 8. 10, 15. 16 AL LPS
755 RAW 264.7 EREAIUR NO,  J ICso {H 7351
(27.3+0.1). (18.140.3). (95+2.3), (22.1+3.6).
(22.8+2.3). (7.3+£1.6) pumol/L [BHHH:xHEZ405]e
3 ICso B (41.241.4) pumol/L]. iXLeZEEFKH, 1L
NSRIT 9T 500 v] B 5 3 A BT & 2 284k &)
AK, HBURAERNSIE R — 25
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