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Study on flavonoids and flavonoid glycosides from Desmodium styracifolium
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Abstract: Objective To study the flavonoids and flavonoid glycosides of Desmodium styracifolium. Methods The chemical
constituents were isolated and purified by solvent extraction, MCI HP20, silica gel, Sephadex LH-20, ODS and preparative high
performance liquid chromatography. Their structures were identified by spectral data. Results Thirty-one flavonoids and flavonoid
glycosides were isolated from the ethyl acetate and n-butanol parts of the ethanol extract of the whole plant of D. styracifolium and
identified as 5,7-dihydroxy-2"-methoxy-3'4-methylenedioxyisoflavanone (1), 5,7-dihydroxy-2'4"-dimethoxyisoflavanone (2),
chrysoeriol (3), isorhamntin (4), pratensein (5), parvisoflavanone (6), 3,3’-dimethoxyquercetin (7), 5,7,3-trihydroxy-4'5"-
dimethoxyisoflavone (8), 5,7-dihydroxy-3'4"-dimethoxyflavone (9), eriocoumaronochromone (10), genistein (11), tricin (12),
3"-methoxydaidzein (13), ferreirin (14), kaempferol (15), luteolin (16), daidzein (17), 7,3 -dihydroxy-4',5-dimethoxyisoflavone (18),
spicatolignan B (19), quercetin (20), orobol (21), 3-methoxy kaempferol (22), apigenin (23), dihydrokaempferol (24), dalbergiodin
(25), 2"-hydroxygenistein (26), luteolin 7-O-B-D-glucoside (27), isoorientin (28), ambocin (29), isovitexin (30), and vicenin II (31).
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Conclusion Compounds 6-8, 10, 14, and 18-19 are isolated from D. styracifolium for the first time, which can enrich the structure

types of flavonoids in D. styracifolium.
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Fr. Y4 i 4353 9 3 AN A8 4> Sub. Fr. Y4-1~
3, Hrf Sub. Fr. Y4-3 (11.6 @) KR4 ZIERFE,
%t Sephadex LH-20 #, A E|LAY 1 (50 mg)
Ko 3 ANy Sub. Fr. Y4-3-3 (5.9 g) & R iR
¥, 4414 HPLC (35%MFE#/K, 205. 254 nm)
BEMEY 2 (10 mg, ®R=9.47 min). Fr. Y6 (10.7
K IRE Sephadex LH-20 #:43 24654 3(120 mg)
A4 (43mg), K4 Sub. Fr. Y6-1~4,
T84 Sub. Fr. Y6-4 (2.2 g) B4 ##% Sephadex LH-20
., BEMLEY S (80 mg) & 4 MEMEYr Sub. Fr.
Y6-4-1~4. Sub. Fr. Y6-4-3 (0.3 g) ZHERAE, 15
&Y 6(12.5 mg) [ 3 4~ 1 181 Sub. Fr. Y6-4-3-1~
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(2.5 @)% B Sephadex LH-20 ¥, 154k &4 11(162
mg). 12 (18 mg), ;& 3 /MILI#EH Sub. Fr. Y7-1~3.
Hr Sub. Fr. Y7-3 (0.8 g) RIRGRERHE, B
Sephadex LH-20 ¥, Fj£:Hil4 HPLC (50%HBEK,
205, 254 nm), AP 13 (29.2 mg, ®rR=11.52
min), FRIEBARLELH| & HPLC (65%FHEEK,
205, 254 nm), &P 14 (137 mg, ®=17.13
min). Fr. Y8 (1.0 g) ¥ Sephadex LH-20 ¥,
LAY 15 (200 mg) 116 (102 mg). Fr. Y9 (5.3
g) AR, BEY 17 (140 mg), K 3 NI
#3 Fr. Y9-1~3. Hrf, Fr. Y9-1 (200 mg) #KIK&HE
ek, 4 HPLC (60%H EE/K, 254, 330 nm) 1%
tb &%) 18(3.3 mg, tr=6.42 min). Fr. Y9-2(300 mg)
22 I Sephadex LH-20 £, 8465419 (4 mg).
Fr. Y10 (20 g) Z#ER Sephadex LH-20 ¥, 34L&
Y120 (52mg), 3 AW Fr. Y10-1~3,. Hrh
Fr. Y10-2 (2.4 g) KRG, B Sephadex
LH-20 A1 % HPLC (55% 9 F# 7K, 205 254 nm),
BELLAEY 21 (Tmg, ®rR=5.38min). 22 (5 mg,
tk=11.98 min), 23 (5.1 mg, ®%=15.22 min). Fr.
Y10-3 (1.8 g) & E#K Sephadex LH-20 £,
Z:4fil % HPLC (50%HEE/K, 254, 280 nm), 751k
A4 24 (3.6 mg, R=5.75 min). 25 (5.5 mg, rR=15.24
min). 26 (5.4mg, ®/R=7.23 min).
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G 1: B IRGE & (S . 'TH-NMR (600
MHz, DMSO-ds) d: 12.20 (1H, brs, 5-OH), 6.67 (1H,
d, J = 8.1 Hz, H-6"), 6.60 (1H, d, J = 8.2 Hz, H-5),
599 (2H, d, J = 5.1 Hz, H-6, 8), 5.87 (2H, s,
-O-CH,-0-), 4.42 (1H, m, H-2a), 4.38 (1H, m, H-2b),
430 (1H, m, H-3), 3.78 (3H, s, 2-OCH3); BC-NMR
(150 MHz, DMSO-ds) : 196.8 (C-4), 166.5 (C-7),
163.9 (C-5), 163.0 (C-9), 148.8 (C-4"), 141.3 (C-2,
136.9 (C-3"), 123.5 (C-6'), 120.5 (C-1"), 103.0 (C-5",
101.7 (C-10), 101.3 (-O-CH,-0-), 96.0 (C-6), 94.9
(C-8), 69.8 (C-2), 59.2 (2-OCH3), 47.0 (C-3). A L%
5 SRS B AR — B0, Sl & 1 558 N 5,7-
TR R -3 AT A A R R
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MHz, DMSO-ds) 6: 7.01 (1H, d, J = 8.4 Hz, H-6"),
6.47 (1H, dd, J = 8.3, 2.3 Hz, H-5"), 6.56 (1H, d, J =
2.4 Hz, H-3"), 5.99 (1H, d, J = 5.1 Hz, H-8), 5.87 (1H,
d, J = 5.1 Hz, H-6), 4.40 (1H, m, H-2a), 4.37 (1H, m,
H-2b), 4.27 (1H, m, H-3), 3.75 (3H, s, 2-OCH3), 3.70
(3H, s, 4-OCH3); '*C-NMR (150 MHz, DMSO-d) d:
197.0 (C-4), 166.5 (C-7), 163.8 (C-9), 163.0 (C-5),
160.2 (C-4"), 158.1 (C-2, 130.9 (C-6"), 115.3 (C-17,
104.9 (C-5'), 103.0 (C-10), 102.0 (C-3"), 96.1 (C-6),
949 (C-8), 69.7 (C-2), 55.7 (2-OCHs), 55.7
(4-OCH3), 45.9 (C-3). LA bF3ds 5 SCilifoxs b B A —
O, SIS 2 BEN 5,7- -2 A4 T
B A T

&) 3: s AR R (- S - 'TH-NMR
(600 MHz, DMSO-ds) o: 12.85 (1H, s, 5-OH), 7.50
(1H, m, H-6"), 7.47 (1H, m, H-5"), 6.90 (1H, d, J = 8.3
Hz, H-2"), 6.77 (1H, s, H-8), 6.50 (1H, d, J = 2.2 Hz,
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H-6), 6.17 (1H, s, H-3), 3.83 (3H, s, 3-OCH3);
3C-NMR (150 MHz, DMSO-ds) 6: 182.4 (C-4), 164.7
(C-7), 164.5 (C-2), 161.9 (C-9), 158.0 (C-5), 151.2
(C-3"), 148.6 (C-4"), 122.1 (C-6), 121.1 (C-1"), 116.4
(C-5"), 110.5 (C-2"), 104.3 (C-3), 103.7 (C-10), 99.5
(C-6), 94.8 (C-8), 56.5 (3-OCH3). P b4k 5 SCaik it
PEIEAR— 300, Wi &4 3 e A TR .

WEY 4: REEH KR E-FED. 'H-NMR
(600 MHz, DMSO-ds) : 7.69 (1H, d, J = 2.1 Hz,
H-2"), 7.64 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 6.90 (1H, d,
J = 8.4 Hz, H-5"), 6.45 (1H, d, J = 2.1 Hz, H-8), 6.16
(1H, d, J = 2.2 Hz, H-6), 3.79 (3H, s, -OCH3);
3C-NMR (150 MHz, DMSO-ds) J: 176.4 (C-4), 164.4
(C-7), 161.1 (C-9), 156.8 (C-5), 149.2 (C-4"), 148.0
(C-3"), 147.3 (C-2), 136.3 (C-3), 122.5 (C-1'), 122.3
(C-6"), 116.1 (C-2'), 112.1 (C-5'), 103.6 (C-10), 98.8
(C-6), 94.3 (C-8), 56.3 (-OCH3). PA_LHi 5 SCikxf
PEIEAR—2 Y, MO &) 4 e AR RER.

EYS: REamAR (EU-FEE. 'H-NMR
(600 MHz, DMSO-ds) d: 12.96 (1H, s, 5-OH), 10.88
(1H, s, 7-OH), 9.16 (1H, s, 3-OH), 8.34 (1H, s, H-2),
7.11 (1H, m, H-2", 6.95 (1H, dd, J = 8.2, 1.3 Hz,
H-6"), 6.79 (1H, d, J = 8.1 Hz, H-5"), 6.37 (1H, d, J =
2.3 Hz, H-8), 6.20 (1H, d, J = 2.0 Hz, H-6), 3.77 (3H,
s, 4-OCHj3); '3C-NMR (150 MHz, DMSO-ds) J: 180.2
(C-4), 164.3 (C-7), 162.0 (C-5), 157.6 (C-9), 154.3
(C-2), 147.3 (C-4"), 146.7 (C-3"), 122.3 (C-17), 121.7
(C-6"), 121.6 (C-3), 115.3 (C-2", 113.2 (C-5%), 104.5
(C-10), 99.0 (C-6), 93.7 (C-8), 55.7 (4-OCH3). LA L
s 530S LB A — 302, Wb S 5 e N
AREL R

EY) 6: B AR (EA5-HEED .. 'H-NMR
(600 MHz, CsDsN) d: 13.03 (1H, s, 5-OH), 7.02 (2H,
d, J=2.4Hz H-5, 6", 6.54 (1H, dd, J = 2.0 Hz, H-6),
6.44 (1H, d, J=2.0 Hz, H-8), 4.72 (1H, t, J=10.9 Hz,
H-2a), 4.56 (1H, m, H-2b), 4.51 (1H, m, H-3), 3.94
(3H, s, 2-OCH3), 3.87 (3H, s, 3-OCH;); '3C-NMR
(150 MHz, CsDsN) 6: 198.4 (C-4), 167.0 (C-7), 166.1
(C-5), 164.8 (C-9), 153.4 (C-2', 4", 142.6 (C-3",
126.0 (C-6"), 120.3 (C-1"), 113.3 (C-5"), 103.6 (C-10),
97.8 (C-6), 96.7 (C-8), 71.8 (C-2), 61.2 (2“OCH3),
60.7 (3-OCHj3), 48.2 (C-3). LA EdE 5 sCikxt b JE
AR—33, Wb 59 6 %55 A parvisoflavanone.

AW 7: AL SRR (FEE). 'TH-NMR
(600 MHz, DMSO-ds) d: 7.61 (1H, d, J = 2.3 Hz,
H-2%, 7.54 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 6.93 (1H,
dd, J = 8.5, 2.0 Hz, H-5"), 6.45 (1H, d, J = 2.2 Hz,
H-8), 6.17 (1H, d, J = 2.2 Hz, H-6), 3.82 (3H, s,
3-OCH3), 3.76 (3H, s, 3-OCH3); *C-NMR (150 MHz,
DMSO-ds) d: 178.0 (C-4), 164.2 (C-7), 161.3 (C-5),
156.4 (C-9), 155.5 (C-2), 149.8 (C-3"), 147.5 (C-4",
137.8 (C-3), 122.3 (C-17), 120.8 (C-6"), 115.7 (C-5"),
112.0 (C-2'), 104.2 (C-10), 98.6 (C-8), 93.9 (C-6),
59.8 (3-OCHs), 55.7 (3-OCHs). LA F¥dRE 5 Scihxt
LA S04, Wl &9 7 Sl 3,3- A
it =

EY) 8: WE AR (FJ-HEE. 'H-NMR
(600 MHz, DMSO-ds) J: 12.86 (1H, s, 5-OH), 10.89
(1H, s, 7-OH), 9.23 (1H, s, 3-OH), 8.29 (1H, s, H-2),
6.62 (1H, d, J=2.0 Hz, H-2'), 6.57 (1H, d, J= 1.9 Hz,
H-6", 6.31 (1H, d, J=2.2 Hz, H-8), 6.14 (1H, d, J =
2.2 Hz, H-6), 3.70 (3H, s, 5-OCH3), 3.60 (3H, s,
4"-OCHs); BC-NMR (150 MHz, DMSO-ds) J: 180.0
(C-4), 164.4 (C-7), 162.1 (C-5), 157.6 (C-9), 154.8
(C-2), 152.9 (C-5"), 150.3 (C-3"), 136.4 (C-4"), 126.2
(C-1", 122.3 (C-3), 110.4 (C-2'), 104.5 (C-6"), 104.5
(C-10), 99.1 (C-6), 93.8 (C-8), 60.0 (4-OCH3), 55.9
(5-OCHs). LA R3S Ck 6 BT 5 R R
(5,7,3-=F2H5-6,4"5"- = W5 3 7 2D DS £ A
AIRKAUNE, AFEZLAETZUEDD 1 AHE
B, 4 2D-NMR B b, S &y 8
YN 5,1 3- = Fk-40 5 - T IR EE, A
WA, ARER|AFFHIE L REEE .

e 9: mEOEERAR (FEE. 'H-NMR
(600 MHz, DMSO-ds) J: 12.94 (1H, s, 5-OH), 7.54
(1H, dd, J=9.3, 2.2 Hz, H-6", 7.34 (1H, s, H-2'), 6.90
(1H, s, H-3), 6.88 (1H, d, J = 3.7 Hz, H-5"), 6.48 (1H,
d, J=2.1 Hz, H-8), 6.16 (1H, d, J = 2.3 Hz, H-6), 3.86
(6H, s, 3", 4-OCH3); '*C-NMR (150 MHz, DMSO-ds)
J: 181.9 (C-4), 164.2 (C-7), 163.7 (C-2), 161.5 (C-5),
157.4 (C-9), 150.8 (C-4"), 148.1 (C-3"), 121.6 (C-6"),
120.9 (C-1, 115.3 (C-5'), 110.7 (C-2"), 104.5 (C-10),
103.8 (C-3), 98.4 (C-6), 94.6 (C-8), 56.4 (3-OCH3),
55.5 (4-OCHs). LA E#f -5 SCiont b AR —2el,
OB B 9 Mg N 5,7- T FR -3 4 T HV AR R .

&Y 10: REAE AR R (FED. 'H-NMR
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(600 MHz, DMSO-ds) 0: 12.83 (1H, brs, 5-OH), 6.95
(1H, s, H-6", 6.54 (1H, d, J = 2.2 Hz, H-8), 6.27 (1H,
d, J= 2.9 Hz, H-6), 3.86 (3H, s, 3-OCH3), 3.70 (3H,
s, 5-OCHj3); 3C-NMR (150 MHz, DMSO-ds) 0: 178.5
(C-4), 164.2 (C-2), 163.8 (C-7), 162.1 (C-5), 154.7
(C-9), 152.1 (C-5, 136.8 (C-2), 135.2 (C-3"), 132.8
(C-4"), 117.6 (C-1"), 102.6 (C-10), 99.3 (C-6), 97.4
(C-3), 94.6 (C-8), 93.0 (C-6, 56.4 (3', 5-OCH3). LA
b EE S GG e EEA BT, RS 10 &
5E N eriocoumaronochromone.

A 11: HREAKHAKR (FED. 'H-NMR (600
MHz, DMSO-ds) d: 8.29 (1H, s, H-2), 7.33 (2H, d, J =
8.5 Hz, H-2', 6"), 6.78 (2H, d, J = 8.5 Hz, H-3', 5",
6.35 (1H, d, J = 3.1 Hz, H-6), 6.19 (1H, d, J = 3.1 Hz,
H-8); 3C-NMR (150 MHz, DMSO-d;) J: 180.3 (C-4),
164.4 (C-7), 162.1 (C-5), 157.7 (C-4"), 157.5 (C-9),
154.1 (C-2), 130.3 (C-2', 6), 122.3 (C-3), 1213
(C-1", 115.1 (C-3", 5", 104.5 (C-10), 99.0 (C-6), 93.8
(C-8) LA HH 5 SClhoxt L AR — 508, S &
Y11 B NGRIR R

&) 12: RIS (EU-FED . 'TH-NMR
(600 MHz, DMSO-ds) 6: 12.83 (1H, s, 5-OH), 7.27
(2H, brs, H-2, 6", 6.82 (1H, s, H-3), 6.54 (1H, d, J =
2.2 Hz, H-8), 6.16 (1H, d, J = 1.9 Hz, H-6), 3.81 (6H,
s, 3', 5-OCH3); '3C-NMR (150 MHz, DMSO-ds) :
182.5 (C-4), 164.8 (C-2), 164.5 (C-7), 161.9 (C-5),
158.0 (C-9), 148.8 (C-3', 5'), 140.3 (C-4", 121.1
(C-1%, 104.7 (C-2', 6), 104.3 (C-3), 104.1 (C-10),
99.6 (C-6), 95.0 (C-8), 56.9 (3", 5-OCH;). PL_E%#s
LSRR b AR — 200, Wtk & ) 12 B AE
f& % o

&P 13: RE AR AR (FED. 'TH-NMR
(600 MHz, DMSO-ds) 6: 8.30 (1H, s, H-2), 7.94 (1H,
d, J=8.7 Hz, H-5), 7.12 (1H, d, J = 2.0 Hz, H-8), 6.95
(1H, dd, J = 8.2, 2.0 Hz, H-6), 6.90 (1H, dd, J = 8.8,
2.3 Hz, H-6"), 6.83 (1H, d, J= 2.2 Hz, H-2"), 6.77 (1H,
d,J=8.1 Hz, H-5"), 3.63 (3H, s, 3-OCH3); '*C-NMR
(150 MHz, DMSO-ds) J: 174.8 (C-4), 162.6 (C-7),
157.5 (C-9), 153.2 (C-2), 147.2 (C-3"), 146.5 (C-4,
127.4 (C-5), 123.6 (C-3), 123.1 (C-17), 121.6 (C-6"),
116.7 (C-10), 115.2 (C-6), 115.2 (C-5", 113.2 (C-2"),
102.2 (C-8), 55.7 (-OCH3-3"). LA % 5 Skt L
BRI, HOBAAEY 13 SR 3-HAREKE

H It

&Y 14: EAERAK (FEE. 'H-NMR (600
MHz, DMSO-de) : 12.23 (1H, s, 5-OH), 6.84 (1H, d,
J =82 Hz, H-6'), 6.38 (1H, d, J = 1.8 Hz, H-3), 6.27
(1H, dd, J = 7.5, 1.8 Hz, H-5"), 5.84 (2H, s, H-6, 8),
4.40 (1H, t, J = 10.9 Hz, H-2a), 4.32 (1H, dd, J = 11.0,
5.6 Hz, H-2b), 4.20 (1H, dd, J = 11.0, 5.6 Hz, H-3),
3.63 (3H, s, 4-OCH;); "“C-NMR (150 MHz,
DMSO-ds) 6: 197.3 (C-4), 166.4 (C-7), 163.9 (C-9),
163.1 (C-4'), 158.4 (C-1'), 158.1 (C-5), 130.9 (C-6"),
113.3 (C-1", 107.1 (C-5"), 102.0 (C-10), 99.5 (C-3",
96.0 (C-6), 94.8 (C-8), 69.9 (C-2), 55.5 ((OCH3-4"), 45.9
(C-3). LA EHdl 5 Scihont LA —3502, #el b &4
14 55580 5,7,2- = F2 R4 WA B A S

taEY 15: EEkhAR (EJ-HE. 'H-NMR
(600 MHz, DMSO-ds) : 7.99 (2H, d, J = 8.9 Hz,
H-2', 6'), 6.89 (2H, d, J = 9.0 Hz, H-3", 5%, 6.42 (1H,
d, J=2.2 Hz, H-8), 6.15 (1H, d, J = 2.1 Hz, H-6);
13C-NMR (150 MHz, DMSO-dy) 5: 176.4 (C-4), 164.4
(C-7), 161.2 (C-9), 159.7 (C-4", 156.8 (C-5), 147.5
(C-2), 1362 (C-3), 130.2 (C-2', 6), 122.3 (C-1'),
116.1 (C-3", 5%, 103.6 (C-10), 98.9 (C-6), 94.2 (C-8)-
DL b2 5 SRR L B A — S, oA 15
LSS IIIEN

&Y 16: REEN K (HED. 'H-NMR (600
MHz, DMSO-ds) 6: 7.39 (1H, dd, J = 8.9, 2.2 Hz,
H-6", 7.37 (1H, d, J = 2.2 Hz, H-2'), 6.87 (1H, d, J =
8.3 Hz, H-5"), 6.65 (1H, s, H-3), 6.42 (1H, d, J = 2.1
Hz, H-8), 6.16 (1H, d, J = 2.2 Hz, H-6); *C-NMR
(150 MHz, DMSO-ds) &: 181.7 (C-4), 164.1 (C-2),
163.9 (C-7), 161.5 (C-5), 157.3 (C-9), 149.7 (C-4"),
145.7 (C-3", 121.5 (C-1%), 119.0 (C-6"), 116.0 (C-5",
113.4 (C-2'), 103.7 (C-10), 102.9 (C-3), 98.8 (C-6),
93.8 (C-8). LA HHR 5 STk x0T bE I A — 3123, #ieks
EY 16 S NARBEER.

EM 17 BEAE AR R (FED. 'TH-NMR
(600 MHz, DMSO-ds) o: 8.27 (1H, s, H-2), 7.94 (1H,
d, J = 8.6 Hz, H-5), 7.36 (2H, d, J = 8.5 Hz, H-2', 6,
6.92 (1H, dd, J = 8.8, 2.1 Hz, H-6), 6.84 (1H, d, J =
2.1 Hz, H-8), 6.79 (2H, d, J = 8.4 Hz, H-3', 5";
13C-NMR (150 MHz, DMSO-de) J: 174.7 (C-4), 162.5
(C-7), 157.4 (C-9), 157.2 (C-2), 152.9 (C-4"), 130.1
(C-2', 6'), 127.3 (C-5), 123.5 (C-3), 122.5 (C-1'),
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116.6 (C-10), 115.1 (C-6), 115.0 (C-3', 5", 102.1
(C-8). LA_LZdh 5 STk x b A — 824, Sl s
17 BENKEHTT.

&P 18: AR AR (HEEL. 'TH-NMR (600
MHz, DMSO-ds) 6: 10.81 (1H, s, 7-OH), 8.32 (1H, s,
H-2), 7.94 (1H, d, J = 8.8 Hz, H-5), 6.90 (1H, dd, J =
8.7, 2.2 Hz, H-6), 6.84 (1H, d, J = 2.3 Hz, H-8), 6.69
(1H, d, J = 2.0 Hz, H-2"), 6.64 (1H, d, J = 2.0 Hz,
H-6%, 3.75 (3H, s, 5-OCH3), 3.66 (3H, s, 4-OCH3);
I3BC-NMR (150 MHz, DMSO-ds) 6: 174.4 (C-4), 162.6
(C-7), 1574 (C-9), 153.6 (C-2), 152.8 (C-5"), 150.2
(C-3"), 136.1 (C-4"), 127.4 (C-17), 127.4 (C-5), 123.5
(C-3), 116.6 (C-10), 115.3 (C-6), 110.3 (C-2", 104.4
(C-6"), 102.2 (C-8), 60.0 (4-OCH3), 55.7 (5-OCH3).
PL_EHdE 5 Sk b B9 gliridin (7,3,5- =254 -
FRAAE e D) PS8 BAA AR KARIE, ANRlZ
WAEFZ AR S 2 1 AN HFEENES.
£ 2D-NMR 45 741, el 59 18 e N 7,3 -
R4 s TSR R, A C Ak S, R
7 B A FFHRIE (A% AR -

WA 19: R AR AR K (FED. 'H-NMR
(600 MHz, DMSO-ds) d: 7.51 (1H, dd, J = 15.9, 4.7
Hz, H-10), 7.20 (1H, brs, H-6), 7.19 (1H, brs, H-4),
6.87 (1H, d, J= 1.8 Hz, H-2'), 6.71 (1H, d, J= 4.8 Hz,
H-5", 6.72 (1H, dd, J = 4.8, 1.8 Hz, H-6'), 6.36 (1H,
dd, J = 15.8, 4.4 Hz, H-11), 5.50 (1H, m, H-2), 3.79
(3H, s, 7-OCHs), 3.70 (3H, s, 3-OCH3), 3.66 (1H, m,
H-3a), 3.45 (1H, m, H-3b); '3C-NMR (150 MHz,
DMSO-ds) d: 168.0 (C-12), 149.7 (C-8), 147.6 (C-3"),
146.5 (C-4"), 144.6 (C-7), 144.0 (C-10), 131.9 (C-1"),
129.9 (C-9), 127.8 (C-5), 118.7 (C-6"), 117.9 (C-4),
116.1 (C-11), 115.4 (C-5"), 112.2 (C-6), 110.4 (C-2"),
87.9 (C-2), 62.7 (C-3a), 55.8 (7-OCHs), 55.6
(3-OCH3), 52.7 (C-3). LA E¥a 55 SCifx b3k A —
oL, Wb 549 19 %% N spicatolignan B.

&Y 20 wEREABR R (GU-HED.
'H-NMR (600 MHz, DMSO-ds) J: 12.48 (1H, s,
5-OH), 7.65 (1H, d, J = 2.0 Hz, H-2'), 7.52 (1H, dd,
J=8.5,2.3 Hz, H-6"), 6.86 (1H, d, J = 8.3 Hz, H-5"),
6.38 (1H, d, J=2.2 Hz, H-8), 6.16 (1H, d, J= 2.1 Hz,
H-6); 3C-NMR (150 MHz, DMSO-ds) d: 175.9 (C-4),
163.9 (C-7), 160.7 (C-9), 156.1 (C-5), 147.7 (C-4"),
146.8 (C-2), 145.1 (C-3"), 135.8 (C-3), 122.0 (C-17),

112.0 (C-6"), 115.6 (C-5"), 115.1 (C-2"), 103.0 (C-10),
98.2 (C-6), 93.4 (C-8). LA b¥¥at SCighx b I A —
T, WAL A 20 % MY 2.

&) 21: HE AR AR (FEE. 'TH-NMR (600
MHz, DMSO-ds) 0: 12.98 (1H, s, 5-OH), 8.26 (1H, s,
H-2), 6.97 (1H, d, J = 2.2 Hz, H-2"), 6.76 (1H, dd, J =
9.5, 2.3 Hz, H-6"), 6.75 (1H, d, J = 9.4 Hz, H-5"), 6.35
(1H, d, J = 2.2 Hz, H-8), 6.19 (1H, d, J = 2.2 Hz,
H-6); 3C-NMR (150 MHz, DMSO-ds) J: 180.3 (C-4),
164.3 (C-7), 162.1 (C-5), 157.6 (C-9), 154.0 (C-2),
145.6 (C-3"), 144.9 (C-4'), 122.4 (C-17), 121.7 (C-3),
120.0 (C-6, 116.6 (C-5'), 115.4 (C-2"), 104.5 (C-10),
99.0 (C-6), 93.7 (C-8). LA L #i 5 STk xS b He AR —
8, WA A 21 K8 NEB S

&) 22: BEEMAKR (HEE. 'TH-NMR (600
MHz, DMSO-ds) d: 7.91 (1H, d, J = 8.3 Hz, H-2),
7.42 (1H, dd, J = 8.5, 2.2 Hz, H-6"), 6.78 (1H, d, J =
8.2 Hz, H-5), 6.38 (1H, d, J = 1.9 Hz, H-8), 6.20 (1H,
d, J=2.0 Hz, H-6), 3.77 (3H, s, 4-OCH3); '3C-NMR
(150 MHz, DMSO-ds) 6: 177.9 (C-4), 164.2 (C-7),
161.3 (C-5), 157.5 (C-4"), 156.4 (C-9), 155.6 (C-2),
137.7 (C-3), 130.2 (C-2", 6'), 120.8 (C-1"), 115.8 (C-3",
59, 104.2 (C-10), 98.6 (C-6), 93.6 (C-8), 59.7
(4-OCHz). VA FHHE 5 SClkxf b B A —350120), e
& 22 %58 3-FAEIE L 2/ .

&Y 23: wEAEEARR R (FED. 'H-NMR
(600 MHz, DMSO-ds) J: 7.84 (2H, d, J = 8.7 Hz,
H-2', 6'), 6.91 (2H, d, J = 8.2 Hz, H-3", 5%, 6.58 (1H,
s, H-3), 6.44 (1H, d, J = 1.9 Hz, H-8), 6.19 (1H, d, J =
2.0 Hz, H-6); '3C-NMR (150 MHz, DMSO-ds) &:
183.9 (C-4), 166.3 (C-2), 166.1 (C-7), 163.2 (C-9),
162.8 (C-4), 159.4 (C-5), 129.5 (C-2', 6", 1232
(C-1, 117.0 (C-3’, 5", 105.3 (C-10), 103.8 (C-3),
100.1 (C-6), 95.0 (C-8). AL Hdis 5 Sk %o} b Fe A —
00, Mok A 23 S NIT R

EY 24: AARE KRR (FED. 'H-NMR
(600 MHz, DMSO-de) d: 7.27 (2H, d, J = 8.6, 2.2 Hz,
H-2', 6'), 6.76 (2H, d, J = 8.6 Hz, H-3", 5%, 5.87 (1H,
d, J=2.2 Hz, H-6), 5.82 (1H, d, J = 2.3 Hz, H-8), 5.01
(1H, d, J = 11.4 Hz, H-2), 4.56 (1H, d, J = 11.5 Hz,
H-3); BC-NMR (150 MHz, DMSO-ds) d: 197.9 (C-4),
167.1 (C-7), 163.3 (C-5), 162.6 (C-9), 157.8 (C-4"),
129.5 (C-2', 6%, 128.9 (C-1'), 114.9 (C-3’, 5", 100.4
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(C-10), 96.1 (C-6), 95.1 (C-8), 82.9 (C-2), 71.4 (C-3).
DL b B0 5 SCERA EE B A — 0, BeR LAY 24
Y N AL 2w .

&M 25: HEERAK (FEL. 'TH-NMR (600
MHz, DMSO-ds) 6: 6.79 (1H, d, J = 8.2 Hz, H-6"),
6.30 (1H, d, J = 2.4 Hz, H-3"), 6.16 (1H, dd, J = 8.2,
2.5 Hz, H-5"), 5.87 (2H, d, J = 7.2 Hz, H-6, 8), 4.46
(1H, m, H-2a), 434 (I1H, m, H-2b), 4.14 (1H, m,
H-3); 3BC-NMR (150 MHz, DMSO-ds) J: 197.6 (C-4),
166.6 (C-7), 164.0 (C-5), 163.2 (C-9), 157.9 (C-2'),
156.2 (C-4"), 131.1 (C-6", 112.1 (C-17), 106.5 (C-5"),
102.8 (C-3%, 102.2 (C-10), 96.1 (C-6), 95.0 (C-8),
69.9 (C-2), 46.3 (C-3). LA FHs 5 3Cmk xS b A —
O, Hek ik &4 25 %5 N dalbergiodin.

&) 26: HEEOLEFEN R (FEE. 'TH-NMR
(600 MHz, CD;0D) 4: 8.00 (1H, s, H-2), 7.03 (1H, d,
J = 8.2 Hz, H-6", 6.38 (1H, d, J = 2.3 Hz, H-8), 6.35
(1H, dd, J = 8.4, 2.5 Hz, H-5", 6.34 (1H, d, J = 2.2
Hz, H-3"), 6.22 (1H, d, J = 2.1 Hz, H-6); 3C-NMR
(150 MHz, CD;0D) §: 182.7 (C-4), 166.0 (C-7), 163.7
(C-5), 160.2 (C-4"), 159.8 (C-9), 157.8 (C-2'), 156.7
(C-2), 133.2 (C-6", 122.6 (C-3), 110.8 (C-1"), 108.1
(C-5"), 106.2 (C-10), 104.2 (C-3"), 100.2 (C-6), 94.8
(C-8). LA A5 sCifoxf b B A —302), et &
W) 26 Y558 N 2RI YRR

&Y 27: B E AR RCHEE . 'TH-NMR (600
MHz, DMSO-ds) J: 12.96 (1H, s, 5-OH), 7.42 (1H,
dd, J = 8.4, 2.3 Hz, H-6", 7.39 (1H, d, J = 2.3 Hz,
H-2"), 6.88 (1H, d, J = 8.4 Hz, H-5%, 6.76 (1H, d, J =
2.2 Hz, H-8), 6.73 (1H, d, J = 2.2 Hz, H-6), 6.40 (1H,
s, H-3), 5.05 (1H, d, J = 7.5 Hz, H-1"), 3.15~3.68
(6H, m, H-2"~6"); 13C-NMR (150 MHz, DMSO-ds)
J: 182.0 (C-4), 164.5 (C-7), 163.0 (C-2), 161.2 (C-5),
157.0 (C-9), 150.0 (C-4'), 145.9 (C-3"), 121.4 (C-17),
119.3 (C-6", 116.1 (C-5"), 113.6 (C-2"), 105.4 (C-3),
103.2 (C-10), 99.9 (C-1"), 99.6 (C-6), 94.8 (C-8), 77.2
(C-4"), 76.4 (C-3"), 73.2 (C-2"), 69.6 (C-5"), 60.6
(C-6")o LA EHE 5 SCHfont EE A — 332, Hrki b
HW) 27 B NAR B AT,

B4 28: 3 il 44 R CHEED . TH-NMR (600
MHz, DMSO-ds) d: 7.40 (H, dd, J = 2.3, 8.2 Hz,
H-6'), 7.37 (1H, d, J = 2.3 Hz, H-2"), 6.86 (1H, d, J =
8.2 Hz, H-5%, 6.60 (1H, s, H-3), 6.45 (1H, s, H-8),

4.86 (1H, d, J = 4.9 Hz, H-1"), 3.65~4.63 (6H, m,
H-2"~6"); 13C-NMR (150 MHz, DMSO-ds) 5: 181.9
(C-4), 163.7 (C-2), 163.3 (C-7), 160.7 (C-5), 156.2
(C-9), 149.7 (C-4"), 145.8 (C-3"), 121.5 (C-1%, 119.0
(C-6", 116.1 (C-5"), 113.3 (C-2"), 108.9 (C-6), 103.4
(C-10), 102.8 (C-3), 93.5 (C-8), 81.7 (C-5"), 79.0
(C-3"), 73.1 (C-1"), 70.7 (C-2"), 70.2 (C-4"), 61.6
(C-6")o LA EEHE S Sk EE A — 233, ki tk
H1) 28 % E N FETHAT,

&% 29: B 5[ 7458 R CHEED . 'TH-NMR (600
MHz, DMSO-ds) 6: 12.90 (1H, s, 5-OH), 8.35 (1H, s,
H-2), 7.36 (2H, d, J = 8.1 Hz, H-2", 6", 6.81 (2H, d,
J = 8.1 Hz, H-3", 5'), 6.70 (1H, d, J = 1.8 Hz, H-8),
6.44 (1H, d, J = 1.8 Hz, H-6), 5.02 (1H, d, J = 7.6 Hz,
H-1"), 4.79 (1H, d, J = 3.1 Hz, H-1"), 3.10~3.91
(10H, m, glc-H, api-H); BC-NMR (150 MHz,
DMSO-ds) d: 180.6 (C-4), 163.0 (C-7), 161.7 (C-5),
157.6 (C-4"), 157.4 (C-9), 154.7 (C-2), 130.3 (C-2',
6", 122.6 (C-3), 121.1 (C-17), 115.2 (C-3’, 5%, 109.5
(C-1"), 106.2 (C-10), 99.9 (C-1"), 99.7 (C-6), 94.7
(C-8), 78.8 (C-3"), 76.5 (C-3"), 76.0 (C-2"), 75.6
(C-5"), 734 (C-4™), 73.1 (C-2"), 70.0 (C-4"), 67.9
(C-6"), 63.3 (C-5"). LA 2545 5 SRR Lb A — B4,
WO A 29 %8 NYRIAR 2K -7-0-B-D-WR IR
3 -(1—6)-O-P-D-NH 5 7 7 B

&Y 30: B A4 R CHEE) . 'TH-NMR (600
MHz, DMSO-de) 6: 7.87 (2H, d, J = 8.7 Hz, H-2', 6),
6.90 (2H, d, J = 8.4 Hz, H-3, 5", 6.72 (1H, s, H-3),
6.48 (1H, s, H-8), 4.58 (1H, d, J = 9.9 Hz, H-1"),
3.13-4.06 (6H, m, H-2"~6"); '3C-NMR (150 MHz,
DMSO-de) d: 182.0 (C-4), 164.3 (C-7), 163.6 (C-2),
161.5 (C-4'), 160.9 (C-5), 156.5 (C-9), 128.6 (C-2,
6", 121.2 (C-1'), 116.2 (C-3', 5'), 109.1 (C-6), 103.3
(C-10), 102.9 (C-3), 94.0 (C-8), 81.7 (C-5"), 79.2
(C-3"), 733 (C-1"), 70.8 (C-2"), 70.3 (C-4"), 61.6
(C-6"). LA -H¥E 5 Selkont LA — 333, Hekifb
HY 30 8 N R IR

&Y 31: SRR RKCHED . 'TH-NMR (600
MHz, DMSO-ds) 6: 13.68 (1H, s, 5-OH), 7.93 (2H, d,
J=8.6Hz, H-3",5'), 6.96 (2H, d, J = 8.7 Hz, H-2, 6'),
6.78 (1H, s, H-3), 5.05 (1H, d, J = 8.3 Hz, H-1"), 4.80
(I1H, d, J = 8.3 Hz, H-1"); *C-NMR (150 MHz,
DMSO-ds) 6: 182.5 (C-4), 164.4 (C-2), 161.3 (C-4"),
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161.3 (C-7), 158.7 (C-5), 155.2 (C-9), 129.2 (C-2', 6,
121.6 (C-1"), 116.1 (C-3"), 116.0 (C-5"), 107.5 (C-6),
105.4 (C-8), 104.0 (C-10), 102.7 (C-3), 82.0 (C-5"),
80.9 (C-5"), 78.9 (C-3""), 77.9 (C-3"), 74.1 (C-1"),
73.4 (C-1"), 72.0 (C-2""), 71.0 (C-2"), 70.6 (C-4""),
69.3 (C-4"), 61.5 (C-6""), 59.8 (C-6"). VA EH¥IEH
SCHRGS BE R A — S, MU A& 31 K8 N4ER
T2,
4 itig

AW TR FH 2 a5 o BEEOR S R IR =) 451
HRETTE, TR AR RS I 4 A5 2
31 AR, Hrh Sl S R 14 A R
PO 2R 9 AN A 14 A R
Wi 5 A RBEEAATAEY) 2 4, FEAMRE 1) e
TH R RS R Hidr, AR
KHIT T R PRI S5 K28, 1 Zhao
B0 2007 FH KT 8 MEAY, BEFILTAR
A RTINS R A 23 B A5 3 A 7 B R
. AW EARIN S AR HETE 2 MR
HIRM & 358, #—BFE 7T &%k
b TSR R AR

&N AT A 2 B, HIRRIEH B85
ANWrERAIE, HEHEA RIS A . T a
REOHEN, HMREZ, SRR, ek
B SRR A B 5 HRTT W IR RS (A 4t
IS B o MR AN SE BT ST AR SMIA IR R G 45
AHMRAEAY, BRUE T 4B S T ) DLdE i FH
p38/MAPK 38 &It B /N b e 4 M 3 2 1 W
T, WDE NG B AR, NI R
REAITE L Zhou S8R FH R R R A RE S A
FEREEFL, 45RR T S8 LI v] feil g His
v BLR S B PRIEEE T ROVE T, 4 K SR PR
REAWIER. IR S4B R B2 R sy, W
& geRiAR () FMEKEH T (17) @ik
YER A AT 7 IR A0 B )R s ik, R I TR
AUBBRIE A= AR B, 1L 25 (15) Refgdit i
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