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WE. BM  SODHESE M CIR BRI B2 Ay, TR iR TG PE, FiE RARECHE | Sephadex LH-
20, MCI ARl 45 = 0B B xR U AT 4y B alidl, MRS B s S e b G 450, B il JE R S RAW264. 7
2 It 4 i AR TR Xfﬁﬁﬁ#ﬁﬁﬂ*ﬁkﬁéﬁhx{ﬁ PEEATIR ., SR M sEma 20 MMeE Y, S E N
mucronuatol (1) ., "HEWAEEE (2). 2', 4'-dihydroxy-4-methoxy- B-hydroxychalcanonol (3) . 7-¥3k-4' &I — &
W (4), 4, 2, 4-=RETAERE (5).6, 7T “WREEAKRESGHE (6). 8-methoxy-7, 3, 4'-
trihydroxyflavone (7)., S#HHRR (8), 7-REAFEI (9), 7-WAE-4RERER (10), PEEMHEER (11), X
BREGHALRTFRIE (12), 4, 4-"HAREPOR (13) | XFEESRERTR (14) , MHFHAERFR (15)
R (16), HEER (17), BEME (18), WAEME (19). JUkRE (20), LAW10~11, 18~20 [ IC,,
{HHR (21.39+4.19) ~ (63.60£6.25) pumol/L, &it 1LE#1~2, 8~9, 15~18 J2 20 HEH KM IZMEY) h5r 155,
3~7, M~ HERNEREERY TSR3, (EY 10~11, 18~20 BAHIRIENE,
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Chemical constituents from the ethyl acetate fraction of Pterocarpus erinaceus
heartwood and their anti-inflammatory activity
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ABSTRACT: AIM To investigate the chemical constituents of the ethyl acetate fraction from the heartwood of
Pterocarpus erinaceus Poir, and to evaluate their anti-inflammatory activity. METHODS  The extracts were
isolated and purified by silica gel column, Sephadex LH-20, MCI and semi-preparative high-performance liquid
chromatography. The structures of the obtained compounds were identified according to spectroscopic data. An in
vitro inflammatory model was established using RAW264.7 cells to screen the anti-inflammatory activity of the
isolated isoflavonoids. RESULTS A total of twenty compounds were isolated and identified as mucronuatol (1),
dihydromonopterin =~ ( 2 ), 2', 4'-dihydroxy-4-methoxy-B-hydroxychalcanonol ~ ( 3 ),  7-hydroxy-4'-
methoxydihydroflavone (4), 4, 2', 4'-trihydroxy dihydrochalcone (5), 6, 7-dimethoxy-4'-hydroxydihydroflavone
(6), 8-methoxy- 7, 3’, 4'-trihydroxyflavone (7) , isoliquiritigenin (8) , 7-hydroxychromone (9), 7-methoxy-4'-
hydroxyisoflavone (10), cirsilineol (11), methyl p-hydroxy-o-methoxybenzoate (12), 4, 4’- dimethoxybiphenyl
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(13), p-methoxy-o-hydroxybenzoic acid (14) , p-methoxybenzoic acid (15), catechol (16) , liquiritigenin (17)
irilidin (18), monopterin (19), genistein (20). The IC,, values of compounds 10 —11 and 18 — 20 were
(21.39+4.19) - (63.60+6.25) pmol/L. CONCLUSION Compounds 1-2, 8-9, 15-18 and 20 are isolated

from P. erinaceus for the first time, while compounds 3—7, 11-14 are first isolated from the Pterocarpus genus.

Compounds 10-11 and 18-20 have anti-inflammatory activity.

KEY WORDS: Pierocarpus erinaceus Poir; heartwood ; ethyl acetate fraction; chemical constituents; isoflavones;

anti-inflammatory activity

Gkl Pterocarpus erinaceus Poir N E R
JEAEY), EEATTEENINIR . JLNE S5 E Y
P b A SCHRIE #R, R R R R A
AOAR B R B ATl Gl S i S B
s, IR TR BeAh, o H 2R R0 )
EREA AR A AR . B, ERANCT
RE SRR SE 24 b TR A= Wi e, e
HACZ Uy B A G OURY Tk, T, A
WFSEXTRIAE SR 0 1) LR SRR A T A 53
SrES, JFR A RAW264. 7 S AE BRI P AL 43 85 21 1
RO 5w WS TR G 1R, AT BEITEE T
20 MEEY, 4B 1R 1A
JEBRZE K 14 A EE, Hd, 5 S EELS Y
BRI PTRIENE, Jydt— 2D B R T8 S ) Ay
J G Rl B 2 R B R A T R AR
1 ##

LC3000 74 2 ] £ 2 B0 € 35 (X (HPLC)
(At alFrEERE A R AF) 3 Avance I HD 600
MHz B #% #6335 3% 3% A (75 & Bruker 2\ A )
Chromcore 5. C il A WA IS [ 915 73 T He R
(TR AR ] W B AR, HEJE B
(71 S TAHBRAH]) 5 Sephadex LH-20 (&
GE Healthcare A Hl), CBF (ikal), A1k,
THRWEE, CMROER . NER ., WEE (riral) Lk
MR RH R A BRAF]) .

T ARSI H VLA T, &) K
SFRRE BT i BT ARG O M S GRS LR AR )
FIIE EAE Prerocarpus erinaceus Poir W0 HF, FEIERR
A (G5 202101) PRAF TP Hh B 25 R 2 SC B b
Az
2 REENE

FIAELEMLOM (50 kg) ZMPREALBE, LA 75%
TR S 2 W (Rt 10 2 1, 42
RRFE] 2 h) , SEIBOBGEIE IS, 980 M 4 1T WA AR
HERT 6.9 kg, BURT 6 kg, NN EEAMS LA
EREBAE (30~60 H), KUCKRH e, &

838

Bt LR TR P BT, AR R LRV
AL, B E] 1 700 ¢ I, WL R R HR AL
(1600 g), RAGERAE (60~100 H) 4385, LIA
MEE-Z R MG (100 : 1~3 = 7) SEATRREEVENL, 15
F4ANFER T (Fr A~Fr D),

Fr B 214 (68.53 g) FIHAEKH: (100 ~200
H) &, DiAamBt-ofOmE (100 : 1~1:1)
BREEVENL, 75 22 Mis3 (Fr Bl~Fr B22), Fr B12
(9.4 ¢) i EERH (100~200 H) 8, HA
TEE-NER (100 : 1~1: 1) BREEVEWE, 83 16 4
W4y (FrB12 A~Fr BI2 P), Fr BI2 N (1.3 g)
ISR A (100~200 H) 42085, FH Ak -r R
(100 : 1~1: 1) BRREEVEML, #5317 D (Fr
BI2 N1~Fr BI2 N17), Fr BI2 N3 (5.7 mg) %3
fil# HPLC (JshAHH BE-7K 30 = 70) 4385, 15 %]
A1 (1,=40 min, 1.1 mg) M2 (t,=44 min,
1.2mg), Fr.B. 13 (2 g) #idaERAH: (100 ~200
H) sres, HAmEE-NE (100 : 1~1: 1) BB
Ve, 15317 N4 (Fr BI3 A~Fr B13 Q), Fr
B13 M (341 mg) @it fkEH (100~200 H) 43
B A mEE-TNE (80 : 1~1: 1) BEEEPEML, 75
F| 7 4> (Fr B13 M1~Fr B13 M7), Fr B13 M3
(17.2 mg) Z2EH14 HPLC (R shAH I EE-K 55 -
45) e, MREMLAY 3 (14=4 min, 1.8 mg) ., 4
(ty =19 min, 1.2 mg) M5 (t, =24 min, 1.2
mg) .

Fr C (261.88 ¢) adfEficAE (100~200 H)
Gres, FMAMEE-CROEE (100 0 1~1:1) BB
VR, 153 34 N4> (Fr C1~Fr C34), Fr €26
(11 g) EITREMHE (100~200 H) 4385, A
BE-PNIR (50 = 1~1: 1) BREEVEME, 193] 15 iR
4% (Fr C26 A~Fr C26 0), Fr C26 C (12.1 mg)
2Bl & HPLC (U zhAHH BE-/K 55« 45) 7r i,
BEMEEY 6 (1,=14 min, 1.7 mg); Fr C26 D
(872.2 mg) % Sephadex LH-20 (i ZhHH — 4 B &%-
HEL1: 1) 408, %89 W4 (Fr €26 DI-Fr
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€26 D9), Fr €26 D9 (27.3 mg) Z2Ffhl % HPLC
(VEsh A EE-K 35 : 65) s, Balkaw 7
(tg=26 min, 1.2 mg) ., 8 (#; =28 min, 1.5 mg)
M9 (t,=34 min, 1.7 mg), FrC27 (8 g) iHilHE
JEHE (100 ~ 200 H ) ¢ &, A 3l BE-PY
(100 : 1~1:1) VML, 73515 Moy (Fr C27 A~
Fr C27 0), Fr C27 L (2.4 g) L REMCH: (100~
200 H) 438, HAMBE-NER (30 0 1~1:1) #
JEVEMG, 535 N4> (Fr €27 L1~Fr C27 L5),
Fr C27 L3 (14.8 mg) f#iJ{] Sephadex LH-20 (i3}
MHoE A E-HEL: 1) o8, 53459 10
(2.2mg), Fr C32 (12.6 g) kA (100~
200 H) 4385, HAMBE-NET (100 : 1~1:1)
VERE, 153 11 M4 (Fr C32 A~Fr C32 K), Fr
C32H (3 ¢g) @M (100~200 H) 435,
FHA BTN (100 < 1~1 : 1) e, 745 8 4
Wiy (Fr C32 H1~Fr €32 H8), Fr C32 H4 (67.7
mg) 22004 HPLC (Fish i EE-/K 55 @ 45) 43
B, BEMEA Y 11 (1,=40 min, 1.7 mg) .

FrD (280 g) it MCI (Jish#l 2 BE-7K 20 -
80~90 : 10) &, 135 4 ¥ (Fr DI ~ Fr
D4), Fr D1 (3 ¢) adeERAHE (100~200 H) 43
B A M BE-NE (100 5 1~1: 1) RV,
836 N4 (Fr DI A~Fr DI F), Fr DI B
(134.3 mg) ffiH] Sephadex LH-20 (i zhA —&H
Bi-FEE 12 1) 438, 5% 5 A4 (Fr D1 Bl ~
Fr D1 B5), Fr D1 B2 (14.4 mg) Z2FH#l4% HPLC
(WM HE-K 25 = 75) 4r s, B3k&Y 12
(ty =13 min, 1.2 mg) F1 13 (¢ =20 min, 0.6
mg); Fr D1 B3 (13.4 mg) Z2Fiil#& HPLC (#ish
HZNE-7K 30 : 70) 4385, HEMLEY 14 (1,=6.5
min, 2 mg) F115 (t;=14 min, 1.4 mg); Fr DI
B4 (95.5 mg) f#if] Sephadex LH-20 ( JEMitH 54
ke, WEE=1:1) 28, 453 3 s (Fr DI
B4 A~Fr D1 B4 C), Fr D1 B4 C (33.1 mg) Z>F
il HPLC (WM ZHE-7K 15 : 85) 4y, 5%
&% 16 (1,=13 min, 1.4 mg), FrD2 (68.2 g)
WA (100~200 H) 208, A M-
CBE (100 : 1~1: 1) BEEVEML, 53] 7 5o
(Fr D2 A~FrD2 G), Fr D2 B (6.5 g) #idfkK
B (100~200 H) 4085, A hEBE-RED (100 :
I~1:1) BREEVEME, 1585 i (Fr D2 Bl~Fr
D2 BS), Fr D2 B4 (3.7 g) #ida:KH: (100~
200 H) 435, FHAME-NE (100 0 1~1: 1)

BREEVERG, 53] 10 N4> (Fr D2 B4 A~Fr D2 B4
J), Fr D2 B4 D (567.2 mg) f#iFf Sephadex LH-20
(WM AP Ee-EE 1 - 1) 208, 155 6 M
4% (Fr D2 B4 D1 ~Fr D2 B4 D6), Fr D2 B4 D3
(46.2 mg) Z2F1H% HPLC (W3 Z -7k 40 -
60) 4, SEMEAY 17 (t3=7 min, 5.8 mg) .
18 (¢, =10 min, 58.3 mg) #1119 (¢, =13 min,
3.4mg); FrD2B4 D4 (12.5mg) Z2FH14 HPLC
(WA ZWE-7K 45 = 55) 438, 1534kE% 20
(1, =20 min, 3.9 mg), ASLEFiil & HPLC Ak
MK A 210 nm, AR =R 3 mL/min,

3 LML TE

& 1. AEm AR, ESI-MS m/z: 303. 1
[M+H]*_,'H-NMR (600 MHz, Acetone-d,) &: 8.15
(1H, s, 7-OH), 7.53 (1H, s, 3'-OH), 6.72 (1H,
d, J=8.5 Hz, H-5'), 6.65 (1H, d, J=8.5 Hz,
H-6'), 6.37 (1H, dd, J=8.2, 2.5 Hz, H-6),
6.89 (1H, d, J=8.2 Hz, H-5), 6.29 (1H, d, J=
2.5 Hz, H-8), 3.94 (1H, t, J=10.3 Hz, H-2b),
4.18 (1H, ddd, J=10.3, 3.6, 2.1 Hz, H-2a),
3.86 (3H, s, 4’-0CH,), 2.93~2.89 (1H, m, H-
4a), 3.83 (3H, s, 2'-OCH,), 3.49~3.41 (1H,
m, H-3), 2.79 (1H, ddd, J=15.6, 5.3, 2.1
Hz, H-4b) ;"C-NMR (150 MHz, Acetone) 8: 157.6
(C-7), 156.0 (C-8a), 148.4 (C-2'), 146.7 (C-
3'), 140.4 (C-4'), 131.0 (C-5), 128.2 (C-1'),
117.3 (C-6'), 114.2 (C-4a), 108.9 (C-6), 108.0
(C-5"), 103.7 (C-8), 71.0 (C-2), 60.9 (4'-
OCH,), 56.5 (2'-OCH,), 32.8 (C-3), 32.1 (C-
4), VA EEIRS Gk [3] B RA B, #E
>N mucronuatol ,

EY 2. HEOKARIR, ESI-MS m/z: 271.1
[M+H]*,'"H-NMR (600 MHz, Acetone-d,) &: 7.74
(1H, d, J=8.7 Hz, H-5), 7.23 (2H, d, J=8.7
Hz, H-2', 6'), 6.89 (2H, d, J=8.7 Hz, H-3',
5'), 6.58 (1H, dd, J=8.7, 2.3 Hz, H-6), 6.41
(1H, d, J=2.3 Hz, H-8), 4.64 (2H, dd, J=
7.7, 3.6 Hz, H-2), 3.90 (1H, dd, J=7.7, 5.5
Hz, H-3), 3.77 (3H, s, 4’-OCH,) ;" C-NMR (150
MHz, Acetone) 6: 191.0 (C=0), 165.3 (C-7),
164.4 (C-4"), 160.0 (C-8a), 130.6 ( C-6'),
130.1 (C-5), 129.2 (C-1'), 115.2 (C-4a), 114.8
(C-3"), 111.4 (C-6), 103.4 (C-8), 72.6 (C-2),
55.5 (4’-0CH,), 51.7 (C-3), VI b % 5 sciik
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(4] fRIEHEA 3, e AR,

EW 3. HEmAIR, ESI-MS m/z; 287.1
[M-H] ,"H-NMR (600 MHz, Methanol-d,) 6: 7. 67
(1H, d, J=9.0 Hz, H-6'), 6.80 (2H, d, J=8.6
Hz, H-3, 5), 6.32 (1H, dd, J=9.0, 2.2 Hz, H-
5'),6.25 (1H, d, J=2.2 Hz, H-3"), 7.11 (2H,
d, J=8.6 Hz, H-2, 6), 5.15 (1H, dd, J=7.6,
4.8 Hz, H-B), 3.05 (1H, dd, J=14.0, 4.8 Hz,
H-aa), 2.87 (1H, dd, J=14.0, 7.6 Hz, H-ab),
3.74 (3H, s, 4-OCH,);" C-NMR ( 150 MHz,
MeOD) &6: 204.3 (C=0), 166.2 (C-2"), 159.9
(C-4"), 159.6 (C-4), 133.4 (C-6'), 131.5 (C-2,
6), 130.6 (C-1), 114.7 (C-3, 5), 110.2 (C-1"),
103.5 (C-3"), 74.2 (C-B), 55.6 (C-a), 107.7
(C-5"), 42.2 (4-0CHy), bid%ds53CHk [5]
%&lﬁ%z&#ﬁ, W e R 2", 4'-dihydroxy-4-
methoxy- B- hydroxychalcanonol ,

G 4. BEHKIR, ESI-MS m/z: 269. 1
[M+H]*,"H-NMR (600 MHz, Acetone-d,) 8: 7.89
(1H, d, J=8.9 Hz, H-5), 6.81 (2H, d, J=8.6
Hz, H-3', 5'), 6.35 (1H, d, J=2.4 Hz, H-8),
6.46 (1H, dd, J=8.9, 2.4 Hz, H-6), 7.16 (2H,
d, J=8.6 Hz, H-2', 6'), 5.19 (1H, dd, J=7.6,
4.5 Hz, H-2), 3.75 (3H, s, 4-OCH,), 3.09
(1H, dd, J=14.0, 4.5 Hz, H-3a), 2.88 (IH,
dd, J=14.0, 7.6 Hz, H-3b) ;" C-NMR (150 MHz,
Acetone) 8: 204.6 (C=0), 167.1 (C-4'), 159.4
(C-8a), 166.8 (C-7), 133.6 (C-1'), 131.4 (C-
6'), 130.4 (C-5), 114.4 (C-3"), 111.3 (C-4a),
109.6 (C-6), 103.8 (C-8), 73.9 (C-2), 55.4 (4'-
OCH,), 42.0 (C-3), biR%dES5CHk (6] fitiA
FAR—F, N T4 PR AR,

&Y 5. BEBAIR, ESI-MS m/z; 257.1
[M+H]*,'"H-NMR (600 MHz, Acetone-d,) &: 7.80
(1H, d, J=8.8 Hz, H-2"), 7.11 (2H, d, J=8.4
Hz, H-2, 6), 6.75 (2H, d, J=8.4 Hz, H-3, 5),
6.41 (1H, dd, J=8.9, 2.4 Hz, H-3"), 6.31 (1H,
d, J=2.4Hz, H-5"),3.23 (2H, t, J=7.5 Hz, H-
a),2.91 (2H, t, J=7.7 Hz, H-B) ;"C-NMR (151
MHz, Acetone) 6: 204.8 (C=0), 166.2 (C-2"),
166.0 (C-5"), 156.5 (C-4), 133.6 (C-6'), 132.8
(C-1), 130.2 (C-2), 116.0 (C-3), 113.5 (C-1"),
109.0 (C-5"), 103.5 (C-3"), 40.4 (C-a), 30.4
(C-B)o FiR¥ES Gk [7] B HA—F, i
840

WENA, 2, 4RI A AR,

K& W 6. MK, ESI-MS m/z: 299. 1
[M+H]*,"H-NMR (600 MHz, Methanol-d,) &: 7.71
(1H, d, J=8.8 Hz, H-5), 7.11 (2H, d, J=8.6
Hz, H-2', 6'), 6.80 (2H, d, J=8.6 Hz, H-3',
5'),6.35 (1H, d, J=8.8 Hz, H-6), 5.16 (1H,
dd, J=7.6, 4.9 Hz, H-2), 4.58 (3H, s, 7-
OCH,), 3.75 (3H, s, 8-OCH,), 3.06 (1H, dd,
J=14.0, 4.9 Hz, H-3a), 2.88 (1H, dd, J=14.0,
7.6 Hz, H-3b) ;" C-NMR (150 MHz, MeOD) §:
192.7 (C=0), 162.1 (C-4"), 159.9 (C-8a),
156.8 (C-7), 135.8 (C-8), 133.0 (C-1"), 130.1
(C-2"), 122.8 (C-5), 113.3 (C-5'), 110.1 (C-
4a), 103.1 (C-6), 79.5 (C-2), 62.2 (8-OCH,),
53.5 (7-OCH, ), 42.3 (C-3), Vi _E%¥s5 Sck
(8] i deA 3, #EEN6, 7 ZHHH-4-
FREL S

fk&W 7. A @ E K, ESIMS m/z: 299. 1
[ M+H ]*,'H-NMR ( 600 MHz, Methanol-d, ) §:
7.36 (1H, d, J=8.5Hz, H-5), 7.19 (1H, d, J=
8.0 Hz, H-5"), 7.01 (1H, d, J=2.2 Hz, H-2"),
6.84 (1H, dd, J=8.5, 2.2 Hz, H-6'), 6.47 ~
6.33 (2H, m, H-5, 6), 3.84 (3H, s, 8-OCH,);
BC-NMR ( 150 MHz, MeOD) §. 177.1 (C-4),
161.1 (C-6), 160.4 (C-8a), 159.1 (C-2), 157.5
(C-4"), 156.4 (C-3"), 132.6 (C-8), 125.6 (C-
5), 112.0 (C-1"), 112.4 (C-6'), 111.8 (C-4a),
111.3 (C-7), 108.1 (C-2'), 103.9 (C-5"), 96.5
(C-3), 56.1 (8-OCH;) , VA FHHE 53wk [9] it
1 H A — 2, % E N 8-methoxy-7, 3, 4'-
trihydroxyflavone,,

k&Y 8. {0 [E R, ESI-MS m/z; 257.1
[M+H]",'"H-NMR (600 MHz, Acetone-d,) &: 13. 64
(1H, s, 4’-OH), 9.55 (1H, s, 2’-OH), 9.07
(1H, s, 4-OH), 8.13 (1H, d, J=8.9 Hz, H-6'),
7.84 (1H, d, J=15.3 Hz, H-a), 7.77 (1H, d,
J=15.3 Hz, H-B), 7.75 (2H, d, J=8.6 Hz, H-2,
6), 6.93 (2H, d, J=8.6 Hz, H-3, 5), 6.47
(1H, dd, J=8.8, 2.4 Hz, H-5"), 6.37 (1H, d,
J=2.4 Hz, H-3") ;®C-NMR (150 MHz, Acetone) &:
192.9 (C=0), 167.6 (C-4"), 165.6 (C-2'),
161.0 (C-4), 145.2 (C-B), 133.3 (C-6'), 131.8
(C-6), 127.6 (C-1), 118.3 (C-a), 116.8 (C-5),
114.5 (C-1'), 108.7 (C-5"), 103.8 (C-3"), LI I
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B 530k [10] MIEEREA -3, e T
FHER,

&% 9. B [E K, ESI-MS m/z: 163.0
[M+H]*_,"H-NMR (600 MHz, Acetone-d,) &: 8.00
(1H, d, J=6.0 Hz, H-2), 7.94 (1H, d, J=8.7
Hz, H-5), 6.96 (1H, dd, J=8.7, 2.3 Hz, H-6),
6.86 (1H, d, J=2.3 Hz, H-8), 6.15 (1H, d, J=
6.0 Hz, H-3);" C-NMR (150 MHz, Acetone) §:
176.5 (C-4), 163.9 (C-7), 159.2 (C-8a), 156.2
(C-2), 127.8 (C-5), 118.9 (C-4a), 115.8 (C-
6), 113.1 (C-3), 103.4 (C-8), LI %5 SCiik
[11] HREFA—F, SN 7- 560 5

K& 10, @A E K, ESI-MS m/z: 267.1
[M-H] ,'"H-NMR (600 MHz, Acetone-d,) &: 8.21
(1H, s, H-2), 8.10 (1H, d, J=8.9 Hz, H-5),
7.48 (2H, d, J=8.6 Hz, H-2', 6'), 7.08 (1H,
dd, J=8.9, 1.6 Hz, H-6), 7.06 (1H, d, J=1.3
Hz, H-8), 6.89 (2H, d, J=8.6 Hz, H-3', 5'),
3.97 (3H, s, 7-OCH,);"” C-NMR ( 150 MHz,
Acetone) 8: 175.7 (C-4), 165.0 (C-7), 158.8
(C-4"), 158.2 (C-8a), 153.4 (C-2), 131.1 (C-
6'), 128.1 (C-5), 125.4 (C-3), 124.3 (C-1'),
119.2 (C-4a), 115.8 (C-3"), 115.4 (C-6), 101.1
(C-8), 56.5 (7-OCH;) ., LA b%d 530k [12]
REHEA -, BEEHN T-PEELRER
B

L& 11, [ RE R, ESI-MS m/z: 345.1
[M+H]*,'"H-NMR (600 MHz, Acetone-d,) 6: 8.26
(1H, s, H-2), 7.47 (2H, d, J=8.6Hz, H-2',
6'), 6.91 (2H, d, J=8.6Hz, H-3', 5'), 6.71
(IH, s, H-6), 3.98 (3H, s, 8-OCH,), 3.80
(3H, s, 7-OCH,) ;" C-NMR (150 MHz, Acetone)
5. 182.1 (C-4), 160.3 (C-7), 158.6 (C-8),
154.6 (C-4"), 154.4 (C-2), 152.3 (C-5), 135.1
(C-8a), 131.2 (C-2'), 124.8 (C-3), 122.3 (C-
3), 116.0 (C-1"), 105.4 (C-4a), 91.6 (C-6),
60.5 (8-OCH,), 56.8 (8-OCH,) . UL %5 ik
[13] B A5, Hosw LR R

k& 12, A @ EAK, ESI-MS m/z; 182.0
[M+H]","H-NMR (600 MHz, Methanol-d,) &: 7.72
(1H, d, J=8.6 Hz, H-6), 6.48 (1H, d, J=2.2
Hz, H-3), 6.39 (1H, dd, J=8.6, 2.2 Hz, H-5),
3.82 (3H, s, -COOCH,), 3.80 (3H, s, 2-
OCH,) ;"C-NMR (150 MHz, MeOD) &; 168.1 (C=

0), 164.7 (C-4), 163.3 (C-2), 134.9 (C-6),
111.2 (C-1), 108.3 (C-5), 100.4 (C-3), 56.1
(2-0CH,), 52.0 (-COOCH,) . LI I %¥ 5 SCHk
[14] HREFEA-F, B X R BB T A SR
HH R e

&Y 13, IRE A A, ESI-MS m/z: 215.0
[M+H]*,"H-NMR (600 MHz, Methanol-d,) &: 7. 96
(4H, d, J=8.8 Hz, H-2, 2', 6, 6'), 6.97 (4H,
d, J=8.8 Hz, H-3, 3’, 5, 5'), 3.86 (6H, s, 4,
4’-0CH,) ;" C-NMR (150 MHz, MeOD) §: 163.4
(C-4, 4"y, 131.3 (C-1, 1), 27.0 (C-2, 2', 6,
6'), 113.2(C-3,3",5,5'), 54.5 (4, 4'-OCH,) ,
PLEBEE S SR [15] RIEEA -, ke h
4, 4 - AR,

&Y 14, A @R R, ESI-MS m/z: 167.1
[M-H] ,'H-NMR (600 MHz, Methanol-d,) &: 7.76
(1H, d, J=8.8 Hz, H-6), 6.45 (1H, dd, J=
8.8,2.5Hz, H-5), 6.43 (1H, d, J=2.5 Hz, H-
3), 3.82 (3H, s, 4-OCH,) ;" C-NMR (150 MHz,
MeOD) &: 175.7 (C-7), 167.1 (C-4), 165.4 (C-
2), 132.9 (C-6), 107.9 (C-5), 107.1 (C-1),
101.6 (C-3), 56.0 (4-OCH,), P\ I %¥s 5 ik
[16] B FA—F, B E X H AR R R
IR,

&M 15, H @ EAK, ESI-MS m/z: 153.1
[M+H]*,'"H-NMR (600 MHz, Methanol-d,) &8: 7.97
(2H, d, J=8.9 Hz, H-2, 6), 6.98 (2H, d, J=
8.8 Hz, H-3, 5), 3.86 (3H, s, 4-OCH;);" C-
NMR (150 MHz, MeOD) &: 170.7 (-CO0), 165.0
(C-4), 132.8 (C-2, 6), 124.8 (C-1), 114.7 (C-
3, 5),56.0 (4-0CH,), i E%dE 53k [17]
I HEA B, B T AR R

k& 16. A @ FE &, ESI-MS m/z: 111.0
[M+H]*,'"H-NMR (600 MHz, Methanol-d,) &: 7. 87
(2H, d, J=8.7 Hz, H-3, 4), 6.81 (2H, d, J=
8.7 Hz, H-2, 5);”C-NMR (150 MHz, MeOD) §:
161.9 (C-1, 6), 131.6 (C-3, 4), 114.6 (C-2,
5), VL EBUR S Scmk [18] HRiE A —3, dik
TE R

&Y 17, 84 [# K, ESI-MS m/z: 257.1
[M+H]*,"H-NMR (600 MHz, Methanol-d,) &: 7.73
(1H, d, J=8.7 Hz, H-5), 7.33 (2H, d, J=8.6
Hz, H-2', 6'), 6.82 (2H, d, J=8.5 Hz, H-3',
5'), 6.50 (1H, dd, J=8.7, 2.3 Hz, H-6), 6.36
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(1H, d, J=2.3 Hz, H-8), 5.38 (1H, dd, J=
13.1, 2.9 Hz, H-2), 3.05 (1H, dd, J=16.9,
13.1 Hz, H-3b), 2.69 (1H, dd, J=16.9, 3.0 Hz,
H-3a) ;”"C-NMR (150 MHz, MeOD) &. 193.6 (C-
4), 166.9 (C-7), 165.6 (C-9), 159.0 (C-4'),
131.4 (C-1"), 129.9 (C-5), 129.0 (C-2', 6'),
116.3 (C-3", 5'), 115.0 (C-10), 111.8 (C-6),
103.8 (C-8), 81.0 (C-2), 45.0 (C-3), LI F%E
53CHR [19] HoBEEA 3, BESENHER,

&Y 18, IRE A, ESI-MS m/z: 301.0
[M+H]*,"H-NMR (600 MHz, Methanol-d,) &: 8.06
(1H, s, H-2), 7.37 (2H, d, J=8.6 Hz, H-2',
6'), 6.84 (2H, d, J=8.6 Hz, H-3", 5'), 6.44
(IH, s, H-8), 3.87 (3H, s, 6-OCH;) ;" C-NMR
(150 MHz, MeOD) &: 182.6 (C-4), 158.8 (C-4'),
158.8 (C-5), 155.0 (C-7), 155.0 (C-2), 154.6
(C-9), 132.8 (C-6), 131.4 (C-2', 6'), 124.2
(C-1'), 123.3 (C-3), 116.3 (C-3", 5'), 106.7
(C-10), 95.0 (C-8), 60.9 (3-OCH,) . LI I %¥s
53CHR [20] HOBEREA 2, BEEENTREER,

k&Y 19 H G E K, ESI-MS m/z; 269. 1
[M+H]*_.'H-NMR (600 MHz, Acetone-d,) &: 8.17
(1H, s, H-2), 8.05 (1H, d, J=8.7 Hz, H-5),
7.56 (2H, d, J=8.8 Hz, H-2', 6'), 7.00 (1H,
d, J=2.3 Hz, H-8), 6.98 (2H, d, J=8.8 Hz, H-
3',5"), 6.8 (1H, dd, J=8.7, 2.3 Hz, H-6),
3.83 (3H, s, 4'-OCH,);"” C-NMR ( 150 MHz,
Acetone) 8: 175.6 (C-4), 165.2 (C-7), 160.4 (C-
9), 158.9 (C-4'), 153.3 (C-2), 131.0 (C-2',
6'), 128.4 (C-4), 125.6 (C-1'), 124.9 (C-3),
118.2 (C-10), 115.9 (C-6), 114.4 (C-3", 5'),
103.1 (C-8), 55.5 (4'-OCH,), D L% 5 SCiik
[21] HEFEA—F, WS e s R,

fE& W 20, H @K, ESI-MS m/z: 2711
[M+H]*,"H-NMR (600 MHz, Methanol-d,) &: 8.06
(1H, s, H-2), 7.37 (2H, d, J=8.6 Hz, H-2',
6'), 6.85 (2H, d, J=8.5 Hz, H-3', 5'), 6.34
(1H, d, J=2.1 Hz, H-8), 6.22 (1H, d, J=2.1
Hz, H-6);"” C-NMR (150 MHz, MeOD) &: 182.3
(C-4), 166.1 (C-7), 163.9 (C-5), 160.0 (C-
4'), 158.8 (C-9), 154.8 (C-2), 131.4 (C-2',
6'), 124.7 (C-3), 123.3 (C-1"), 116.3 (C-3',
5'), 106.3 (C-10), 100.2 (C-6), 94.8 (C-8), VA
FEIESSCER [10] s AR — 5k, ok e o g
842

BIARE,
4 mEFEEHRR

/N RAW264. 7 413 R0 F T25 KR 3Rirh,
FE 37 °C, 5% CO, fHIRRE =40 P H LB 5%, Bk
TR KM, 28 PBS Yeik . B0 AbHS,
e 4 3R 5L T B IR R A0 e %5 & 1x10°/mL,
PL 100 wL/fLEERRF 96 fLtl, EXGFHA T E
24 h, WESHAMH., A4 (1 pg/mL LPS) . MH
PE25 40 (50 pmol/L #i fz ). B4 (M
1 pg/mL LPS BC il 50, 25, 12.5, 6.25, 3.125
pmol/ L AL AR ) , £ THIN 254, %
A 24 h JFHUS0 pL BVEW, INASERAY Griess | i
FIFN Griess TTiAF, F 540 nm P ALM%E OD 14,
I 1C, 15,

HRIEL 1 BB o], SREEZE S
PUR I ME 5 H R I (4 47 B AR A A 6, ELAAR
T, 47 g AU, A YRR TR AR X
B 5 Mgl AREERERR TG PE, MLk, 47 AL
ARIESAIXT 1% PEOR 55 1 2R e 2 (HAS W
JE, 45 A6 A R BURIERT, (G iR
ISR IPTARIGTE . 25 B IR, 7 (A% A 2 Y
FEPEDTR TG CHER ER, ME e 5 AR 6 i
REIBURIL AR aR A S BT R SR

R1 SEMEUEWICE (x=s, n=3)

Tab.1 IC,, values of various compounds (x+s, n=3)

L&) 1C5o/ (mol - L")
10 63. 606. 25
11 25.5420. 12
18 21.39+4. 19
19 39.08=+1. 59
20 35.21+1. 13
itz % 20. 14£1.32
5 #ig

ARSI A LALLM 1 LR R BT T
2z itat, bR sr s3T50 1 20 MBS,
2R, tba1~2, 8~9, 15~18, 20 N
DNZHYh A, EW3~7, 11~14 HERMN
EHBEAY P EER, U EERES TiIZEMEY
A e, D SRR A A A o1 3 2
SERRL TR S AETE TR D, AR SEE
WL LPS 55 RAW264. 7 RAERLHL, JF B Xt &R 51
SEERLA Y (10~11, 18~20) B GEINHITE
PEVEANY, 4558 W% RS o B e PR I
PE, L8 BITR, ABFRAMGESE TR SR 12
BT R, IAk2E B f EERT AL R T LR ) 25 F Ay
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