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Abstract: Objective To study the antipyretic and anti-inflammatory constituents from the active fraction of Reduning (RDN)
Injection. Methods In this study, the active fraction of RDN Injection was screened by the LPS-induced mouse endotoxin shock
model. The chemical constituents were isolated by chromatography on HP-20 macroporous resin, silica gel, MCI, ODS, reverse
MPLC, and HPLC repeatedly, and their structures were identified by spectral data and physicochemical property. Taking PGE, as the
evaluating indicator, the model of LPS-induced RAW264.7 cells was used to evaluare the in vitro anti-inflammatory activity of these
compounds. Results The 95% ethanol eluate of RDN Injection on the macroporous adsorption resin column was proved to be the
antipyretic and anti-inflammatory active fraction of RDN Injection. A total of 24 compounds were isolated and identified as
(4aS8,7a8,7bS)-4,4a,7a,7b-tetrahydro-2H-1,7-dioxacyclopent [cd] indene-5-carboxylic acid methyl ester (1), (4aS,7aS)-1,4a,5,7a-
tetrahydro-7-(hydroxymethyl)-cyclopenta [c] pyran-4-carboxy licacid methyl ester (2), 3a,5a-tetrahydrodeoxycordifoline lactam (3),
R-(Z)-4-methyl-5-[(2',6',6"-trimethyl-4'-0x0-2'"-cyclohexen-1'-yl) methylene]-2(5H)-furanone (4), (1a,20,3B,4p)-2,4-bis(4-hydroxy-3-
methoxyphenyl)-1,3-cyclobutanedicarboxylic acid (5), 4-[(6-O-benzoyl-B-D-glucopyranosyl) oxy]-3-methoxybenzoic acid (6),
syringaresinol (7), E-3-(3,4-dihydroxybenzylidene)-5-(3,4-dihydroxyphenyl) dihydrofuran-2-one (8), 6,7-dimethoxy coumarin (9),
7-hydroxy-6-methoxy coumarin (10), salicylic acid (11), syringaldehyde (12), phenylacetic acid (13), vanillin (14), caffeic acid (15),
aceto-vanillone (16), 3,5-di-O-caffeoylquinic acid (17), 4,5-di-O-caffeoylquinic acid (18), 3,4-di-O-cafteoylquinic acid methyl ester
(19), 3,5-di-O-caffeoylquinic acid methyl ester (20), 4,5-di-O-caffeoylquinic acid methyl ester (21), 5-O-caffeoylquinic acid ethyl ester
(22), 3,5-di-O-caffeoylquinic acid ethyl ester (23), and 4,5-di-O-caffeoylquinic acid ethyl ester (24). Among them, compounds 1, 10,
and 14—24 significantly inhibited PGE, expression in RAW 246.7 cells stimulated by LPS. Conclusion Compounds 1—9, 11—13,
and 22—24 are isolated from RDN Injection for the first time; And organic acids may be one of the main pharmacodynamic substances
of RDN injection for antipyresis and anti-inflammation.

Key words: Reduning Injection; PGE,; 6,7-dimethoxy coumarin; 7-hydroxy-6-methoxy coumarin; 5-O-caffeoylquinic acid ethyl ester; 3,5-
di-O-caffeoylquinic acid ethyl ester
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opent [cd] indene-5-carboxylic acid methyl ester (1)
(4aS8,7aS)-1,4a,5,7a-tetrahydro-7-(hydroxymethyl)-
cyclopenta [c] pyran-4-carboxylic acid methyl ester
(2). 30,50-tetrahydrodeoxycordifoline lactam (3).
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1-3%) W H 3E1-2(5H)-WEIEEH  {R-(2)-4-methyl-5-[(2',
6',6'-trimethyl-4'-oxo-2'-cyclohexen-1'-yl) methylene]-
2(5H)-furanone, 4} (10,20,3p,48)-2,4-W (4-F53E-3-
AR H)-13-H T = H R [(10,20,3p,4P)-2,4-
bis  (4-hydroxy-3-methoxyphenyl)-1,3-cyclobutane-
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HIEAL) EEE3-H AR R {4-[(6-O-benzoyl-
B-D-glucopyranosyl)oxy]-3-methoxybenzoic acid, 6} .
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hydrofuran-2-one , 8] . 6,7- — H % 3 &F & &
(6,7-dimethoxy coumarin, 9). 7-f23L-6-FALEF T
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caffeoylquinic acid, 17). 4,5-O- —WNHE &% 7 82
(4,5-di-O-caffeoylquinic acid, 18). 3,4-O- MMkt
Z TRl (3,4-di-O-caffeoylquinic acid methyl
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caffeoylquinic acid methyl ester, 20). 4,5-O-—_WAE
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RAW264.7 #8, XA 4 B B4 & AT AR 51
PHIRT SRR By (PGEy) M WMERIWIFT, 45BN
&Y 1. 10, 14~24 5 LPS % 5 RAW264.7 4]
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PYIG4E, DAD Kl #%); Agilent 1260 )45 7 = 208K
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BB RERS (RIEACHERARD; ZF-1 #
AN CEHEIR FYEAXER ] )s Thermo
Scientific BB15 & CO, 40 8% 77 46 (& [E FAHL A | ]
Varioskan Flash 429 2 IREMEARIC (EEFAEHE A
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e JIE 7R AT A FE R I, 40% R - 7K 3 S 67 42
HPLC #|4% % [ 2 XA HPLC #i 4%, 22L& 2
(18.5mg, (x=16 min). 7 (15.7 mg, =19 min).
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I3, LLHEE-ZK (30 1 70—0 : 100) ABEHFIEET
BEEEVEL, 132 11 M (Fr. 10-1~10-11),
Fr. 10-2 4/ 8 ) HPLC 1145 (- F R 7K i i
Ve, BEMLEY 15 (51.7 mg, =25 min); Fr.
10-5 & & AH HPLC fill 4 CFF - FE R /KRR FE
i), 15811k &% 5 (6.6 mg, ty=25 min). 8 (7.7 mg,
R=40 min). 17 (11.9 mg, Rr=26 min). 22 (243.9
mg, _R=23.5 min); Fr. 10-7 %2 & xAH HPLC #i
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i, BS54 ) 2 A HPLC il % (H
- R K MR FE BRI, 198654 18 (11.6 mg,
fr=38 min). 20 (11.9 mg, R=28 min). 21 (126.9
mg, =230 min); Fr. 13-7 & Jx & 4 HPLC #
& CHREE-FR KRR FE e ), AR 36&9 19 (17.1
mg, k=235 min); Fr. 13-8 & Jx & x4 HPLC
% (HEE-HRKBEERND, #EEY 3 (42.1
mg, {R=29.5 min),
3 HMETE

WE 1 R EBAREAE, HR-ESI-MS m/z:
209.068 1 [M-+H]", #E/RIZAAEDIIFNT 7T 0 &
208, Z54 "TH-NMR Fl *C-NMR ¥4, #0457
XA C1H ROy B EAEHIE N 6. "H-NMR (400
MHz, CD;0D) 6: 5.28 (1H, d, J = 4.4 Hz, H-1), 7.44
(1H, brs, H-3), 3.24 (1H, t, J = 7.2 Hz, H-5), 3.18 (1H,
m, H-6a), 2.61 (1H, m, H-6b), 5.53 (1H, brs, H-7),
3.64 (1H, m, H-9), 4.35 (2H, m, H-10), 3.68 (3H, s,
11-OCH;3); "C-NMR (100 MHz, CD;OD) d: 97.6
(C-1), 154.5 (C-3), 109.1 (C-4), 33.4 (C-5), 47.3
(C-6), 122.1 (C-7), 1453 (C-8), 55.8 (C-9), 65.5
(C-10), 169.6 (C-11), 51.7 (11-OCH3). _i&¥di 53¢
RATRE 5E PO AL, KR P e RS
&1 XS, RILZ 2 NEM 1 AE, 1A
WA, Ak, ZLEYE) HMBC i8R H-1 5
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Do Ft, BUeEY 1 $EN (4aS,7aS,7bS)-4,4a,
7a,7b-tetrahydro-2H-1,7-dioxacyclopent[cd]indene-5-
carboxylic acid methyl ester.

WE2: EEMA, HR-ESI-MS m/z: 211.096 4
[M+H]", 3R ZEWIIAEN 7 F & 210, 4
4 'H-NMR 1 PC-NMR ##, #E5 7 XA
CyHis04, AMWHES 5. 'H-NMR (400 MHz,
CD;0D) 6: 4.31 (1H, dd, J=11.2, 4.4 Hz, H-1a), 3.45
(1H, t, J = 10.8 Hz, H-1b),7.66 (1H, brs, H-3), 3.02
(1H, m, H-5), 2.82 (1H, m, H-6a), 2.04 (1H, m, H-6b),
5.75 (1H, brs, H-7), 2.73 (1H, m, H-9), 4.13 (2H,
brs, H-10), 3.70 (3H, s, 11-OCH;); "*C-NMR (100
MHz, CD;0D) ¢: 67.9 (C-1), 156.9 (C-3), 111.8
(C-4), 35.7 (C-5), 39.6 (C-6), 128.8 (C-7), 145.0
(C-8), 42.7 (C-9), 60.9 (C-10), 170.1 (C-11), 51.6
(11-OCH3). iR ¥ 5 Sk e 57 8 P9 i+
AL, HEEAFRETEY 2 T 1 ES
N R AE S AR A S S, HAbaw 2
HhtJg P> 1A, a2 91 £
ANERER RGP EMEY (B . Elik,
WEY) 2 €N (4aS,7aS)-1,4a,5,7a-tetrahydro-7-
(hydroxymethyl)-cyclopenta [c] pyran-4-carboxylic
acid methyl ester.

WEY 3: HEHKAK, HR-ESI-MS m/z: 543.200 4
[M+H]", 1 085.390 0 [2M+H]", 541.186 0 [M—H],
1083.372 7 2M—H], $#HEY 10 FIFEXT 47
JREA 542, 454 "H-NMR Al PC-NMR $c#&, #E
WA 737K CosH3oN2 O, AN
14. 'H-NMR (400 MHz, CD;OD) 6: 5.22 (1H,
overlapped, H-1), 7.51 (1H, d, J = 2.4 Hz, H-3), 3.32
(1H, overlapped, H-5), 2.43 (1H, m, H-6a), 1.49 (1H,
q, J = 13.2 Hz, H-6b), 5.18 (1H, dd, J = 10.4, 2.0 Hz,
H-7), 5.52 (1H, overlapped, H-8), 2.73 (1H, m, H-9),
5.27 (1H, dd, J= 17.2, 1.6 Hz, H-10a), 5.27 (1H, dd,

1 ®&41. 2. 4. 5 TZ 'H-'"H COSY (=) 1 HMBC (—») #83%
Fig. 1 Key HMBC (—») and "H-'H COSY (=== ) correlations of compounds 1, 2, 4, and 5
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J =104, 2.0 Hz, H-10b), 5.94 (1H, d, J = 5.6 Hz,
H-13), 3.47 (1H, d, J = 15.2 Hz, H-14a), 2.94 (1H,
ddd, J=15.6, 6.4, 2.0 Hz, H-14b), 7.28 (1H, d, J = 8.0
Hz, H-19), 7.07 (1H, m, H-20), 6.99 (1H, m, H-21),
7.42 (1H, d, J = 7.6 Hz, H-22), 4.72 (1H, d, J = 8.0
Hz, H-1'), 3.23 (1H, m, H-2), 3.38 (1H, m, H-3"), 3.34
(2H, m, H-4, 5'), 3.91 (1H, dd, J = 12.0, 2.0 Hz,
H-6a), 3.68 (1H, dd, J = 12.0, 5.6 Hz, H-6'b):
BC-NMR (100 MHz, CD;0OD) §: 97.7 (C-1), 150.0
(C-3), 108.9 (C-4), 27.9 (C-5), 33.3 (C-6), 52.8 (C-7),
133.8 (C-8), 44.4 (C-9), 120.5 (C-10), 166.9 (C-12),
52.0 (C-13), 24.0 (C-14), 106.8 (C-15), 133.7 (C-16),
138.4 (C-18), 112.0 (C-19), 122.7 (C-20), 120.0
(C-21), 1189 (C-22), 1279 (C-23), 174.8
(13-COOH), 99.9 (C-1"), 74.7 (C-2'), 77.9 (C-3"), 78.3
(C-4"), 71.5 (C-5"), 62.5 (C-6")o IR 5 SRR E
A -, WS EhEY 3 O~ 30,50
tetrahydrodeoxycordifoline lactam.

&9 4: AEKEK, ESI-MS m/z: 247 [M+H]',
245 [M—H], HR-ESI-MS m/z: 247.144 2 [M+H]",
245.119 0 [M—H], HEWH AR5+ B2 A 246,
454 '"H-NMR M1 BC-NMR ¥, #Es 7R\
CisHis05, AMAIE RN 7. 'H-NMR (400 MHz,
CD;0D) 6: 6.10 (1H, s, H-3), 5.49 (1H, d, J = 10.8
Hz, H-6), 2.21 (3H, d, J = 0.8 Hz, H-7), 3.41 (1H, d,
J=10.8 Hz, H-1"), 5.92 (1H, s, H-3"), 2.58 (1H, brd,
J = 17.2 Hz, H-5'a), 2.15 (1H, brd, J = 17.2 Hz,
H-5'b), 1.00 3H, s, H-7), 1.08 (3H, s, H-8'), 1.93
(3H, s, H-9"); "*C-NMR (100 MHz, CD;OD) ¢: 170.8
(C-2), 117.9 (C-3), 157.1 (C-4), 154.6 (C-5), 110.6
(C-6), 11.7 (C-7), 50.7 (C-1'), 164.0 (C-2'), 126.6
(C-3"), 201.5 (C-4"), 48.5 (C-5"), 37.8 (C-6), 26.9
(C-7"), 28.0 (C-8"), 23.7 (C-9"). LA F¥diE it 5
HR AR 10 B 7 R A A% R B - AL, i
TR, B 4 LEIRIE R D 1 NER 2 N A
£ 1 ANAEAE, H 'H-NMR. “C-NMR %4 &
N BIANEEIEE], HENAA YD 4 NBTERR 1 47
FTERERA G S RERAE ST NBKATERR =
(E Do Hitk, BUEY 4 £EN R(2)-4-FF-
5-[(2,6',6'- = W B -4 AX-2- 30 O -17-58) T H
F1-2(5H)-FR IR

th&W 5. #OKAR, HR-ESI-MS m/z: 387.114 9
[M—H], 775227 8 [2M—H], 406.151 1 [M+

NH,]", Rt SRR 72N 388, 454
'"H-NMR A1 PC-NMR $4f , #EM %40 59007 7
N CaoHaoOs, AR 11. 654 5 () 'TH-NMR
(400 MHz, CD;0D) f/n T 16 MEfE S, HadE
KX 2 H 134-=“BRFERPFEEES [0
6.92 (2H, d, J = 1.2 Hz, H-2', 2"), 6.79 (2H, dd, J =
8.4, 1.2 Hz, H-6', 6"), 6.75 (2H, d, J = 8.0 Hz, H-5',
5", LA s X H 4 SRR LSS S [63.73 QH, t,
J=19.6 Hz, H-2, 4), 3.08 (2H, t, J = 9.6 Hz, H-1, 3)]
2 AHEIEEAES [03.84 (6H, s, 3", 3"-OCH3)];
BC-NMR (100 MHz, CD;0D) 454 DEPT-135 it
BIRT 20 MRS, B 2 MREWES 61773
(1, 3-COOH), 6 N HEZEmR(ES 6 134.5 (C-1, 1),
149.0 (C-3', 3", 146.5 (C-4', 4"), 10 MK HHAE 5
5 50.8 (C-1, 3), 44.5 (C-2, 4), 111.5 (C-2', 2"), 116.2
(C-5, 5™), 120.1 (C-6", 6") Fl 2 NHEIERIE T o
56.3 (3',3"-OCH;). R4 'H-'H COSY i, H-2,4
M H-1, 3 ZIEHAHRAG S, HEMZAL SR |
AT iRy, FRYE HMBC 4 H-2, 4 5 1,
3-COOH/C-1", 1"/C-6', 6"/C-2', 2" 1A A5 5, H-1, 3
5 1, 3-COOH/C-1", 1"HIAHRAE 5, 3, 3"-OCH; !
C-3, 3"MMXES, URELEWH» T X
CaoHOg e HoFrim gty (B 1), Fik, K&
5 X% N (10,20,3B,4P)-2,4-X (4-F2FE-3-FH 4 FETE
E)-13-H T = HR.

tEw) 6: HER A, ESI-MS m/z: 452 [M+
NH,]', 433 [M—H] , $E7-40 & AR A X 57 5
BN 434, 454 '"H-NMR. PC-NMR ##, #HEi%
A5 TN CuHpnOp0, AMAIE R 11,
'H-NMR (600 MHz, DMSO-dq) d: 7.43 (1H, d, J = 2.4
Hz, H-2), 7.14 (1H, d, J = 8.4 Hz, H-5), 7.36 (1H, dd,
J=8.4,1.8 Hz, H-6), 3.77 (3H, s, 3-OCHj3), 5.10 (1H,
d, J=17.2 Hz, H-1), 3.34 (2H, m, H-2, 3"), 3.26 (1H,
m, H-4"), 3.81 (1H, m, H-5), 3.18 (1H, m, H-2"), 4.58
(1H, dd, J = 11.4, 1.8 Hz, H-6'a), 422 (1H, dd, J =
12.0, 7.8 Hz, H-6'b), 7.92 (1H, dd, J = 7.8, 1.2 Hz,
H-2",6"), 7.50 (1H, t, J = 7.8 Hz, H-3", 5"), 7.65 (1H,
m, H-4"); C-NMR (150 MHz, DMSO-d;) J: 125.3
(C-1), 113.0 (C-2), 148.7 (C-3), 149.9 (C-4), 114.6
(C-5), 122.9 (C-6), 167.6 (C-7), 55.9 (3-OCHs3), 99.4
(C-1"), 73.4 (C-2'), 76.9 (C-3"), 70.4 (C-4), 74.1
(C-5"), 64.6 (C-6"), 129.9 (C-1"), 129.6 (C-2", 6"),
129.0 (C-3", 5"), 133.8 (C-4"), 165.9 (C-7"). Li&%k
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S5 CEEREA %D, MEELEY 6 A~
4-[(6-O-7 H i F-B-D- ML IR A A4 B ) 4836 0-3-FHAR
FEARHR,

WA 7. Atk aE (FEL, mp 175~176 C,
ESI-MS m/z: 417 [M—H], 419 [M+H]", #Rits
PIRARSS HA R 2 TR BN 418, 454 'H-NMR #
BC-NMR ¥4, #1759 CopoHye05, AT
79 10. 'H-NMR (400 MHz, CD;0D) 6: 6.64 (4H, brs,
H-2, 2, 6, 6'), 4.70 (2H, d, J = 4.0 Hz, H-7, 7'), 3.13
(2H, m, H-8, 8'), 4.25 (2H, dd, J = 8.4, 6.4 Hz, H-9a,
9'a), 3.87 (2H, dd, J = 9.2, 3.2 Hz, H-9b, 9'b), 3.83
(12H, brs, 3, 3’, 5, 5-OCH3); "*C-NMR (100 MHz,
CD;0D) 6: 133.1 (C-1, 1), 104.5 (C-2, 2/, 6, 6'), 149.3
(C-3, 3", 136.2 (C-4, 4'), 149.3 (C-5, 5'), 87.6 (C-7,
7, 55.5 (C-8, 8), 72.8 (9, 9, 56.8 (3, 3', 5,
5'-OCHs). _iR¥HE 5 ki o 3L A —5,
M B T N T EIRE.

th &) 8: FOK A, HR-ESI-MS m/z: 315.087 6
[M-+H]", HEW AP TR RN 314, 45
# 'H-NMR #1 "C-NMR %#, #E %L a5
THA C17H 1406, HHEAMIAIE J9 11.'H-NMR (400
MHz, CD;0D) ¢: 3.62 (1H, ddd, J = 17.6, 12.4, 2.4
Hz, H-4a), 3.08 (1H, ddd, J = 17.6, 6.0, 3.2 Hz, H-4b),
5.50 (1H, dd, J = 8.4, 6.0 Hz, H-5), 7.03 (1H, d, J =
1.6 Hz, H-2'), 6.83 (1H, d, J = 8.0 Hz, H-5"), 6.96 (1H,
dd, J = 8.4, 1.6 Hz, H-6'), 7.40 (1H, t, J = 2.6 Hz,
H-7'), 6.77 (1H, d, J = 1.6 Hz, H-2"), 6.77 (1H, d, J =
8.0 Hz, H-5"), 6.69 (1H, dd, J = 8.0, 1.6 Hz, H-6");
BC-NMR (100 MHz, CD;0D) 6: 175.1 (C-2), 122.1
(C-3), 37.3 (C-4), 80.5 (C-5), 128.0 (C-1"), 117.8
(C-2"), 146.7 (C-3"), 149.2 (C-4"), 116.7 (C-5'), 124.9
(C-6"), 138.3 (C-7"), 133.4 (C-1"), 113.8 (C-2"), 146.9
(C-3"), 146.8 (C-4"), 116.4 (C-5"), 118.7 (C-6"). ik
Mo 5 ocarioE A -, WS EREw 8 A
E-3-(3,4- R FR I 3E)-5-(3,4- AR —4A
I -2 -]

WEY 9: s i (B, mp 145~147
'C, ESI-MS m/z: 207 [M+H]", Hntb& 4 rs
ST IREN 206, 454 'TH-NMR A1 PC-NMR ##%,
HEM 47N ClHO0s AMWAIFER 7. 'H-NMR
(400 MHz, CD;OD) &: 6.25 (1H, d, J = 9.2 Hz, H-3),
7.86 (1H, d, J = 9.2 Hz, H-4), 6.96 (1H, s, H-5), 7.12
(1H, s, H-8), 3.91 (3H, s, 6-OCH;), 3.87 (3H, s,

7-OCHs); "C-NMR (100 MHz, CD;OD) &: 163.8
(C-2), 113.6 (C-3), 145.9 (C-4), 110.0 (C-5), 148.1
(C-6), 154.8 (C-7), 101.0 (C-8), 151.3 (C-9), 113.1
(C-10), 56.8 (6, 7-OCHs). iR %4 5 Sk i FE A
—, S EEY 9 N6, 7- AR FE R,

&M 10: LR S (HED, mp 202~
204 ‘C, ESI-MS m/z: 193 [M+H]', 191 [M—H],
PR E VIR TR 192, 454 'H-NMR
A1 PC-NMR $idf, #2720 CioHgO4r AHLAN
J£J9 7. "H-NMR (400 MHz, CD;0D) d: 6.19 (1H, d,
J =92 Hz, H-3), 7.84 (1H, d, J = 9.2 Hz, H-4), 6.76
(1H, s, H-5), 7.10 (1H, s, H-8), 3.90 (3H, s, 6-OCHj3);
BC-NMR (100 MHz, CD;0OD) ¢: 164.1 (C-2), 112.6
(C-3), 146.1 (C-4), 109.9 (C-5), 147.1 (C-6), 153.0
(C-7), 104.0 (C-8), 151.4 (C-9), 112.5 (C-10), 56.8
(6-OCH3). k¥l 5 sCifdig s A —5), s
ENE 10 N 7-FF-6- FEEFTER.

&Y 11: BEMA, ESI-MS miz: 139 [M+
H]", 137 [M—H], #RUEEMRIFN TN
138. 44 "H-NMR #1 PC-NMR 38, ik &4
15 F 2N CHeOs, THEEAMAE A S, "H-NMR
(400 MHz, CDs;0D) d: 6.85 (1H, overlapped, H-3),
7.43 (1H, m, H-4), 6.89 (1H, overlapped, H-5), 7.85
(1H, dd, J = 8.0, 1.2 Hz, H-6); "*C-NMR (100 MHz,
CD;OD) &: 114.5 (C-1), 163.2 (C-2), 118.1 (C-3),
136.6 (C-4), 120.0 (C-5), 131.6 (C-6), 173.8 (C-7). -
RBE S SRR E X RS A B, et A
11 /KR

EW12: AGARIRG B (FED, mp 110~
113 °C, ESI-MS m/z: 181 [M—H], 183 [M+H]",
FREEPIRIA 7 THEAN 182, 454 "H-NMR
A1 BC-NMR %, HEM4>F3N CoH 004, AR
JEJ9 5. "H-NMR (400 MHz, CD;0D) ¢: 7.19 (2H, s,
H-2, 6), 9.72 (1H, s, H-7), 3.89 (6H, s, 3, 5-OCH3);
BC-NMR (100 MHz, CD;0D) &: 129.1 (C-1), 108.2
(C-2, 6), 149.5 (C-3, 5), 143.6 (C-4), 192.9 (C-7), 56.8
(3, 5-OCHy). k¥ 5 ks FA 5",
Y& 12 NT .

AW 13: REEM A, ESI-MS m/z 135 [M—
HI, $ORUAE DI ARS 4> T s 1360 454
'H-NMR Al "C-NMR ##, #EalH 5o 7R N
CsHs0,, HEASAEME N 5. "H-NMR (400 MHz,
CD;OD) ¢: 7.26 (5H, overlapped, H-2, 3, 4, 5, 6), 3.58
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(1H, s, H-7); "“C-NMR (100 MHz, CD;0OD) &: 136.2
(C-1), 130.3 (C-2, 6), 129.4 (C-3, 5), 127.8 (C-4), 42.2
(C-7),175.9 (C-8). _FiR¥dfs 53k F Az,
MU B A Y13 N LR

A 14: othdt s (FEE), mp 81~84 C,
ESI-MS m/z: 153 [M+H]", 151 [M—H], #&rik&
PIRI AR 4 TR &8RN 152. 454 'H-NMR H
PC-NMR ¥i#fs, HEMAL ST RAN CeHgOs,
HEAARMAE A 5. "H-.NMR (400 MHz, CD;0D)
5:7.42 (1H, d, J = 1.2 Hz, H-2), 6.93 (1H, d, J = 8.0
Hz, H-5), 7.43 (1H, dd, J = 7.6, 1.2 Hz, H-6), 9.73
(1H, s, H-7), 3.91 (3H, s, 3-OCH3); "C-NMR (100
MHz, CD;OD) §: 130.7 (C-1), 111.3 (C-2), 149.7
(C-3), 154.7 (C-4), 116.3 (C-5), 127.9 (C-6), 192.9
(C-7), 56.4 (3-OCHs). _iREHE 5 CRkifE A —
HO, WM AL A ) 14 NE R

tEY15: AL F (AR, mp 194~198
‘C, ESI-MS m/z: 179 [M—H] ", 34L& WFIHXT
ST IREHN 180, 454 'TH-NMR A1 PC-NMR ##3,
HEMZAL A 43T 308 CoHgOy, 1A AFN
4 6. "H-NMR (400 MHz, CD;0D) 8: 7.02 (1H, d, J =
2.0 Hz, H-2), 6.76 (1H, d, J = 8.4 Hz, H-5), 6.92 (1H,
dd, J = 8.0, 2.0 Hz, H-6), 7.50 (1H, d, J = 16.0 Hz,
H-7), 6.21 (1H, d, J = 15.6 Hz, H-8); "*C-NMR (100
MHz, CD;OD) ¢: 127.8 (C-1), 115.0 (C-2), 146.8
(C-3), 149.4 (C-4), 116.0 (C-5), 116.4 (C-6), 146.7
(C-7), 122.8 (C-8), 171.5 (C-9). & ¥ 5 k4R
HEAR 5, MO LA 15 IR .

b &M 16: HEKER, ESI-MS m/z: 167 [M+
H]', 189 [M+Na]", #&/RILEWIHIAN 7 F RN
166, 454 "H-NMR 1 PC-NMR %4, 0 4FX
9 CoH 10053, THEHAMIFNEE A 5. 'H-NMR (400 MHz,
CD;0D) 8: 7.53 (1H, d, J = 2.0 Hz, H-2), 6.86 (1H, d,
J = 8.0 Hz, H-5), 7.56 (1H, dd, J = 8.0, 2.0 Hz, H-6),
3.90 (3H, s, 3-OCHj), 2.53 (3H, s, 7-CHs); "“C-NMR
(100 MHz, CD;OD) &: 130.8 (C-1), 112.2 (C-2), 149.3
(C-3), 153.7 (C-4), 116.1 (C-5), 125.5 (C-6), 199.8 (C-7),
26.5 (C-8), 56.7 (3-OCH;). Fik ¥k 5 kiR iE R A
— 5, %A 16 N 2.

&Y 17: AR, ESI-MS m/z: 517 [M+
H]', 515 [M—H], AN 2T RN
516, 454 'H-NMR F1 °C-NMR ¥, WL &9
1> TN CosHpyOrpr AHIFIEA 14, 'H-NMR

(400 MHz, CD;0D) ¢: 2.30~2.16 (4H, m, H-2, 6),
5.42 (1H, m, H-3), 3.96 (1H, dd, J = 8.0, 3.2 Hz, H-4),
5.40 (1H, m, H-5), 7.06 (2H, d, J = 2.4 Hz, H-2', 2"),
6.77 (2H, d, J = 8.0 Hz, H-5', 5"), 6.96 (2H, brd, J =
8.4 Hz, H-6/, 6"), 7.57 (1H, d, J = 15.6 Hz, H-7"), 6.27
(1H, d, J = 16.0 Hz, H-8"), 7.61 (1H, d, J = 15.2 Hz,
H-7"), 6.36 (1H, d, J = 15.6 Hz, H-8"); "*C-NMR (100
MHz, CD;0D) 6: 75.0 (C-1), 38.2 (C-2), 72.1 (C-3),
71.1 (C-4), 72.9 (C-5), 36.3 (C-6), 178.7 (C-7), 127.8
(C-1"), 127.9 (C-1"), 115.1 (C-2', 2"), 146.8 (C-3', 3"),
149.5 (C-4'), 149.6 (C-4"), 116.5 (C-5', 5"), 123.0
(C-6', 6"), 147.0 (C-7"), 147.2 (C-7"), 115.2 (C-8"),
115.7 (C-8"), 168.5 (C-9'), 169.0 (C-9"), Lik¥di Y
SCRRIRE X RS A Y, M AW 17 N
3,5-0-—WIHEREZE T 1%

&Y 18: AR, ESI-MS m/z: 517 [M+
H]", 515 [M—H], #RUEEMRIFN TN
516, 454 'H-NMR F1 PC-NMR ¥4, #HEW L&
({15 F RN CosHuOrpy AHIRIEEN 14, 'H-NMR
(400 MHz, CD;0D) ¢: 2.23~2.07 (4H, m, H-2, 6),
436 (1H, m, H-3), 5.11 (1H, dd, J = 9.2, 2.4 Hz, H-4),
5.65 (1H, m, H-5), 6.99 (1H, d, J = 1.2 Hz, H-2'), 6.73
(1H, d, J = 8.4 Hz, H-5"), 6.90 (2H, dd, J = 8.0, 1.6
Hz, H-6', 6"), 7.50 (1H, d, J = 15.6 Hz, H-7), 6.18
(1H, d, J = 16.0 Hz, H-8), 7.01 (1H, d, J = 1.6 Hz,
H-2"), 6.73 (1H, d, J = 8.4 Hz, H-5"), 7.59 (1H, d, J =
16.0 Hz, H-7"), 6.28 (1H, d, J = 16.0 Hz, H-8");
BC-NMR (100 MHz, CD;0OD) d: 76.5 (C-1), 38.4
(C-2), 69.1 (C-3), 75.9 (C-4), 69.1 (C-5), 36.8 (C-6),
178.2 (C-7), 127.6 (C-1'), 127.7 (C-1"), 114.7 (C-2/,
2"), 146.8 (C-3', 3"), 147.9 (C-4', 4"), 116.4 (C-5', 5"),
1232 (C-6', 6"), 147.6 (C-7"), 147.7 (C-7"), 115.1
(C-8', 8"), 168.5 (C-9"), 168.6 (C-9"), ik 5
Rk A — 5, W LA 18 4 4,5-0- 1
HEREZE TR .

WA 19: A AK, ESI-MS m/z: 531 [M+
H]', 529 [M—H] , $#&RUEEWHN > FREN
530, 454 'H-NMR F1 PC-NMR ¥4, HEW L&
15> TN CogHasO12r AHFIEA 14, "H-NMR
(400 MHz, CD;0D) ¢: 2.34~2.13 (4H, m, H-2, 6),
5.61 (1H, m, H-3), 5.03 (1H, dd, J = 8.0, 3.2 Hz, H-4),
431 (1H, m, H-5), 3.75 (3H, s, 7-OCHj3), 7.02 (2H, d,
J =2.0 Hz, H-2', 2"), 6.73 (1H, d, J = 8.4 Hz, H-5"),
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6.90 (1H, dd, J = 8.0, 2.0 Hz, H-6'), 7.53 (1H, d, J =
15.6 Hz, H-7), 6.25 (1H, d, J = 16.0 Hz, H-8'), 6.75
(1H, d, J = 8.0 Hz, H-5"), 6.87 (1H, dd, J = 8.0, 2.0
Hz, H-6"), 7.55 (1H, d, J = 16.0 Hz, H-7"), 6.26 (1H,
d, J=16.0 Hz, H-8"); "*C-NMR (100 MHz, CD;0D)
J: 75.6 (C-1), 41.4 (C-2), 66.1 (C-3), 75.2 (C-4), 69.9
(C-5), 36.8 (C-6), 176.2 (C-7), 127.7 (C-1'), 127.8
(C-17), 115.0 (C-2), 114.9 (C-2"), 146.8 (C-3', 3"),
149.6 (C-4", 4), 116.5 (C-5, 5"), 123.2 (C-6"), 123.1
(C-6"), 147.4 (C-7", 7)), 115.1 (C-8"), 115.2 (C-8"),
168.4 (C-9"), 168.5 (C-9"), 53.0 (7-OCH;). ik%dE
SRR IE R RS A B, WM E A 19 A
3,4-O- - WHER 22 T 18 I .

&Y 20: FHEKAR, ESI-MS m/z: 531 [M+
H]', 529 [M—H], AN 2T FEN
530, 454 'H-NMR F1 °C-NMR ¥4, #HEWr L&
1> TN CagHagO12r AHIFIEA 14, 'H-NMR
(400 MHz, CD;0D) 6: 2.31~2.16 (4H, m, H-2, 6),
5.39 (1H, m, H-3), 3.97 (1H, dd, J = 6.4, 3.2 Hz, H-4),
5.32 (1H, m, H-5), 3.68 (3H, s, 7-OCHj3), 7.05 (1H, d,
J=2.4Hz, H-2"), 6.77 (1H, d, J = 8.4 Hz, H-5"), 6.97
(2H, dd, J = 8.0, 1.8 Hz, H-6', 6"), 7.54 (1H, d, J =
16.0 Hz, H-7"), 6.21 (1H, d, J = 16.0 Hz, H-8'), 7.06
(1H, d, J = 2.0 Hz, H-2"), 6.78 (1H, d, J = 8.0 Hz,
H-5"), 7.61 (1H, d, J = 15.6 Hz, H-7"), 6.34 (1H, d,
J =15.6 Hz, H-8"); "*C-NMR (100 MHz, CD;0D)
5 73.2 (C-1), 35.2 (C-2), 68.2 (C-3), 70.5 (C-4),
70.8 (C-5), 34.2 (C-6), 174.2 (C-7), 126.2 (C-1"),
126.4 (C-17), 113.7 (C-2'), 113.4 (C-2"), 145.5
(C-3"), 145.4 (C-3"), 148.2 (C-4"), 148.4 (C-4"),
115.1 (C-5', 5"), 121.6 (C-6'), 121.7 (C-6"), 145.8
(C-7), 146.1 (C-7"), 113.7 (C-8"), 114.0 (C-8"),
166.5 (C-9"), 167.3 (C-9"), 51.6 (7-OCHz). L ik#
5 SCHR AR E A Y, s E S 20 K
3,5-O- W HE P 45 T 1R R I o

& 21: AR A, ESI-MS m/z: 531 [M+
H]', 529 [M—H], RGN T REN
530, 454 'H-NMR F1 °C-NMR ¥4, WL a9
15> TN CagHagO12r AHIFIEA 14, 'H-NMR
(400 MHz, CD;0D) &: 2.28~2.08 (4H, m, H-2, 6),
434 (1H, m, H-3), 5.10 (1H, dd, J = 8.0, 2.8 Hz, H-4),
5.54 (1H, m, H-5), 3.71 (3H, s, 7-OCHj3), 7.00 (1H, d,
J =24 Hz, H-2), 6.75 (2H, d, J = 8.0 Hz, H-5', 5"),

6.90 (1H, dd, J = 8.4, 2.0 Hz, H-6"), 7.50 (1H, d, J =
16.0 Hz, H-7"), 6.15 (1H, d, J = 15.6 Hz, H-8'), 7.02
(1H, d, J = 2.0 Hz, H-2"), 6.75 (1H, d, J = 8.0 Hz,
H-5"), 6.92 (1H, dd, J = 8.0, 2.0 Hz, H-6"), 7.59 (1H,
d, J = 16.0 Hz, H-7"), 6.29 (1H, d, J = 15.6 Hz,
H-8"); "*C-NMR (100 MHz, CD;OD) §: 75.8 (C-1),
38.5 (C-2), 69.1 (C-3), 74.9 (C-4), 68.6 (C-5), 38.4
(C-6), 175.2 (C-7), 127.7 (C-1"), 127.5 (C-1"), 115.2
(C-2',2"), 146.8 (C-3', 3"), 149.8 (C-4"), 149.7 (C-4"),
116.5 (C-5, 5"), 123.1 (C-6', 6"), 147.7 (C-7', 7"),
114.7 (C-8'), 114.6 (C-8"), 168.5 (C-9), 167.9
(C-9"), 53.1 (7-OCH3). i %i¥E 5 SCHik s JE A
— 20 M ks LAY 21 R 4,5-0- I HERE S 5
1% H s

&% 22: HEKK, ESI-MS m/z: 383 [M+
H]", 381 [M—H], #REEMRIFN TN
382, 454 'H-NMR F1 PC-NMR ¥4, #HEW L&
(117313 N C1sHp000, AAIE N 8. "H-NMR (400
MHz, CD;0OD) &: 2.19~2.01 (4H, m, H-2, 6), 4.15
(1H, m, H-3), 3.75 (1H, brd, J = 6.0 Hz, H-4), 5.28
(1H, m, H-5), 4.10 (2H, m, H-8), 1.21 (3H, t, J = 7.0
Hz, H-9), 7.04 (1H, brs, H-2), 6.78 (1H, d, J = 8.4 Hz,
H-5'), 6.92 (1H, brd, J = 8.0 Hz, H-6"), 7.52 (1H, d,
J =15.6 Hz, H-7'), 6.22 (1H, d, J = 15.6 Hz, H-8');
BC-NMR (100 MHz, CD;OD) ¢: 75.8 (C-1), 37.8
(C-2), 71.9 (C-3), 72.6 (C-4), 70.4 (C-5), 37.8 (C-6),
174.9 (C-7), 62.6 (C-8), 14.3 (C-9), 127.5 (C-1'),
114.9 (C-2'), 146.6 (C-3"), 149.5 (C-4"), 116.5 (C-5"),
123.0 (C-6'), 147.1 (C-7'), 115.1 (C-8"), 168.3 (C-9').
R S SRR E R R S A Y, s e s
W) 22 9 5-O-WHEREZE T R LT -

&9 23: AHER A, ESI-MS m/z: 545 [M+
H]', 543 [M—H] , FEREYRARN T RN
544, %54 'H-NMR Fil C-NMR #38, #Helbrib &4
23 1993 F 3N CorHogOras AMEFIEE N 14, "H-NMR
(400 MHz, CD;OD) &: 2.31~2.15 (4H, m, H-2, 6),
5.40 (1H, m, H-3), 3.98 (1H, dd, J = 6.4, 3.2 Hz, H-4),
5.32 (1H, m, H-5), 4.12 (2H, m, H-8), 1.23 GH, t, J =
7.0 Hz, H-9), 7.05 (1H, d, J = 1.6 Hz, H-2'), 6.78 (2H,
d, J= 8.4 Hz, H-5',5"), 6.96 (2H, dd, J = 8.0, 2.0 Hz,
H-6', 6"), 7.54 (1H, d, J = 16.0 Hz, H-7"), 6.21 (1H, d,
J = 15.6 Hz, H-8'), 7.06 (1H, d, J = 1.6 Hz, H-2"),
7.61 (1H, d, J = 15.6 Hz, H-7"), 6.34 (1H, d, J = 16.0
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Hz, H-8"); “C-NMR (100 MHz, CD;OD) ¢: 74.5
(C-1), 36.6 (C-2), 72.0 (C-3), 69.7 (C-4), 72.3 (C-5),
35.6 (C-6), 175.1 (C-7), 62.6 (C-8), 14.3 (C-9),
127.6 (C-1), 127.9 (C-17), 115.1 (C-2'), 114.8
(C-2"), 146.9 (C-3"), 146.8 (C-3"), 149.8 (C-4"),
149.5 (C-4"), 116.5 (C-5', 5"), 123.0 (C-6"), 123.1
(C-6"), 147.1 (C-7'), 147.4 (C-7"), 115.1 (C-8"),
115.4 (C-8"), 168.7 (C-9'), 168.0 (C-9"). ik
5wk A -5, W% am 23 N
3,5-0- — MIHERE 28 TR L1

&) 24: AR A, ESI-MS miz: 545 [M+
H]', 543 [M—H], #REWIHEN T REN
544, %54 "H-NMR Hil C-NMR $#%, HEWr4>+ =%
9 Cy7Hag0100 AMHIEH 14, "H-NMR (400 MHz,
CD;0D) §: 2.23~2.07 (4H, m, H-2, 6), 4.35 (1H, m,
H-3), 5.12 (1H, dd, J = 8.4, 2.4 Hz, H-4), 5.54 (1H, m,
H-5), 4.15 (2H, m, H-8), 1.24 (3H, t, J = 7.2 Hz, H-9),
7.00 (1H, d, J= 1.2 Hz, H-2'), 6.74 (2H, d, J = 8.0 Hz,
H-5',5"), 6.91 (2H, dd, J = 8.0, 1.2 Hz, H-6', 6"), 7.50
(1H, d, J = 15.6 Hz, H-7"), 6.17 (1H, d, J = 16.0 Hz,
H-8'), 7.02 (1H, d, J = 1.2 Hz, H-2"), 7.60 (1H, d, J =
16.0 Hz, H-7"), 6.29 (1H, d, J = 16.0 Hz, H-8");
BC-NMR (100 MHz, CD;OD) &: 75.7 (C-1), 38.5
(C-2), 69.1 (C-3), 74.9 (C-4), 68.6 (C-5), 38.3 (C-6),
174.7 (C-7), 62.7 (C-8), 14.3 (C-9), 127.5 (C-1"),
127.7 (C-1"), 114.7 (C-2'), 114.5 (C-2"), 146.8 (C-3"),
146.7 (C-3"), 149.7 (C-4"), 149.6 (C-4"), 116.5 (C-5,
5", 123.1 (C-6', 6"), 147.6 (C-7'), 147.7 (C-7"), 115.1
(C-8"), 115.2 (C-8"), 168.5 (C-9"), 167.9 (C-9"). ik
ol 5 v R A -, Mt A 24 A
4,5-0- " WNHEBEZE TR LB -
4 WEMIKIMA PGE, BTN

BN LA 0.25%6ERE (4 0.02% EDTA) ik,
% 10% FBS ) DMEM 157756 34N il 2 FE N 1 X
10°AN/mL, 55180 % 24 FLIR, 7L 400 pL, Fif
BUG NG TR 46195 24 h )5, BUHE 24 FLbG sk
BV, IMNTCHLIE Y DMEM 1595 200 41 ) 2 24
Brgpdk (SEIRILE 3 4L, x4l fEfLm
A 495 pL & 0.1% DMSO B i%E DMEM % 7
B BRI . AEFLINA 495 uL & 0.1%DMSO [
TCIfLiE () DMEM 53558 4524520 : &FLIN 495 puL
& FH N VR B RE AL ) DMEM 8558 38), Nz sete)q
H 24 FLBUBIN CO, M5 72 #3598 1 he 1 h 5,

Frxs 24, HRB LA 5 ul 1 100 pg/mL 1Y
LPS (& JR&EWE N 1 ng/mL), SHEAEFLIIAN 5
ul B M3 1) DMEM 55325, InZgse B ok 24
LB CO, A5 TR FE 4k 245 7% 18 he W BE4H
M 7R, P fL EiEHCIE DMEM Mk 8
T, 4% Elisa W0 & U0 Bkl PGE, & & . JF4%
HRA AT B A 2

MR = (A4 PGE, ‘P& & — 452541 PGE, ‘T4
B)/(HM 4 PGE, T % B — X B4 PGE, “TH & )

ARSI K LPS %5 RAW264.7 iR, LU
RN LR T PGE, 173 W A VRN FE AR, - Eidi )
WL (ICso) EHMIMALE R WE 1, UAbEMHIR
R (umol/L) [ XF HUE MR AL bR, ] R
NP, BEIESCCRIMENE 2, 4RETR,
&9 1. 10, 14~24 % PGE, 3 B A R IFH
MEER, HAEY 1. 100 14, 15, 21, 23 F
24 [f) ICso ft/N T 50 pmol/L, ¥iLHIIX 7 Mb&W)
B RAF RSN ARG, AR — P AR
PURAFEREAT PEANY o A 256 45 S Uk B A ML IR 28 B
I3 EE TSR P R BT RAE I Z R

®1 WEWIEIMIK (PGE,) I ICs BINTE

Table 1 Determination of ICsg of in vitro anti-inflammatory

activity (PGE,) of compounds

&Y ICso/(umol- L") | tb&¥  ICso/(umol-L™")

1 12.94 19 54.08

10 21.38 20 81.47

14 15.14 21 4276

15 28.25 22 82.04

16 50.47 23 36.06

17 84.53 24 4236

18 83.95

5 it

TERTEAB FC A b, AHIE TT 4% SR B I 1
B RS BT LR, M FAEE TR SR AT
TR B % T 24 MEEY, FERA LPS 5
T RAW264.7 4HHII AL, X 53 2515 B4 & AT
PRGN PGE, 70 WA E FIE 7T, 45 R 7R, (a1 1.
10. 14~24 X} LPS /55 1) RAW264.7 4iiffi PGE,
153 WA BA RIS ER . Falk a7 e A HLR
KR vl e N TSRO RAE I 22
WSSy e AWILEE TG TSR B,
o 4Eas 7 HG IR R B i SRt o 7 J5 2R T,
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Fig. 2 Dose-effect relationship of inhibition of compounds on PGE,
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