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# E. BW WA B Acorus tatarinowii TR ZE LRSS BILPU R IR AT L. A3k RAIEEAR. YMC. Sephadex
LH-20 %% Fof: @i R 3 T o S aifh, RIEEI MR 45 S 3SR L et 5 ma i . BTl fiE 2 5E (lipopolysaccharide,
LPS) i#51 RAW 264.7 EVEAIIU A I3 6 (interleukin 6, IL-6). IL-1B. MJRRZERAF o (tumor necrosis factor-a,
TNF-0) RAEFTHRIFREM—HMALE (NOO [hilae 1, R S WIIRIER. SR WA BT HBE 18
ANHARALEY), A4E O NEREL. 4 M. 2 AARIEEZ. 1 AMEERE . 1 ANEAE L 1 DN HABRELEY), 2 91%E R
LI (1), 3,5- " HEH-4-FRIRAE (2). 4-(CEIERE)ER (3). (2E)-3-(4-F2HE-3-HE IR EL)-2- NG IR G (4D,
RA-FIBEIE —+ Il (5) RaR-FTBERE — A dhlE (6). 4-FRHE-3-HEIL AR 218 (7). 3-Q-HERL I ER (8).
SARAARE (9. XTREHERT (100, B-41°ERE (1), o-ZiFEE (12). 2-ZBEE-EHAE (13). MEEXFR (14),
5.8,11,14,17- =R BMGEE (15 (- TEMAR (16D ()-IAREE (17D, 3 M (18). £t AW 2~9 ¥ H IRMNIZ
BT BT AN, BRSPS T S R P R AL S KA LR, LA 1~4. 6~12. 14~16 {F 20 pg/mL
JRERIRE T A8 B LPS 5 510 RAW 264.7 EMEGRAIH IL-6. IL-1B. TNF-o 48 MEGIMIR 4331 NO BB, B BT
BB RAEA o
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Chemical constituents from rhizoma of Acorus tatarinowii and its
anti-inflammatory activity
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Abstract: Objective To study the chemical compositions and their anti-inflammatory activities from the dried rhizoma of Acorus
tatarinowii. Methods The ethyl acetate layer of A. tatarinowii was phytochemically investigated by multiple step chromatography
techniques, such as silica gel, YMC, Sephadex LH-20 gel and other column chromatography techniques. The structures of these
isolates were unambiguously elucidated by means of extensive spectroscopic and comparison with corresponding data of the reported
literature. All the isolated compounds were evaluated for their anti-inflammatory effects via detecting inflammatory mediator releases
(IL-6+ IL-1B+ TNF-a) and NO medium level in RAW 264.7 macrophage cells induced by lipopolysaccharide (LPS). Results A total
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of 18 compounds, isolated from ethyl acetate layer of A. tatarinowii, were identified as protocatechualdehyde (1),
3,5-dimethoxy-4-hydroxypropiophenone (2), 4-(ethoxymethyl) phenol (3), pentyl (2E)-3-(4-hydroxy-3-methoxyphenyl)-2-
propenoate (4), E-ferulic acid docosyl ester (5), E-ferulic acid eicosyl ester (6), 4-hydroxy-3-methoxy cinnamic acid ethyl ester (7),
3-(2-methoxyethyl)phenol (8), trans-coniferyl aldehyde (9), 4-methoxyphenol (10), f-asarone (11), o-asarone (12),
2-acetoxyacorenone (13), p-hydroxybenzoic acid (14), 5,8,11,14,17-eicosapentaenoic acid (15), (-)-syringaresinol (16),
(-)-pinoresinol (17) and daucosterol (18). Conclusion Among all the isolates, compounds 2—9 are isolated from Acorus species for
the first time. Furthermore, compounds 1—4, 6—12, 14—16 could remarkably inhibited the secretion of inflammatory mediators
(IL-6. IL-1B. TNF-o) and NO medium level in LPS-stimulated RAW 264.7 macrophages cells at the concentration of 20 pg/mL,
comparable to DXM used as the positive control. All the results suggested that 4. tatarinowii possessed the anti-inflammatory activity.+

Key words: Acorus tatarinowii Schott; anti-inflammatory activity; LPS induction; inflammatory factors; 3,5-dimethoxy-4-hydroxy-

propiophenone; 4-(ethoxymethyl) phenol; trans-coniferyl aldehyde

FiETH Acorus tatarinowii Schott “NK g 2R
(Araceae) EVi#)E Acorus LIEY). & EH%H X507,
HARAR 2R (P EZGH) 2020 RIS BA 55
L B AR WIRTFE DI, TIRIT R
P, PR PRI . BAR. KGR
e, BARZG IR FU R, A ENHR ZE A B3
IPLR - AEINH] PLEE . PUPABSEERHBY, H
FEWAIT ARNER 5 RIEER . A5
TR A ZHEEESO, kP n A B
R, BB A 2 R, AR S
WA BT RIR P B T 18 Mk
YV, @R IR . PR SE T B i LR
% (protocatechualdehyde, 1). 3,5- — H 4 3E-4-5%
FEOR A (3,5-dimethoxy-4-hydroxypropiophenone,
2). 4-(ZEIFEHIL)ZER)Y [4-(ethoxymethyl) phenol,
3] (2E)-3-(4-F2 Fk-3- H A O 2K )-2- D A TR 2 I
[pentyl (2E)-3-(4-hydroxy-3-methoxyphenyl)-2-
propenoate, 4] Jx 2-Pil BRI — -+ bt FEfE (E-ferulic
acid docosyl ester, 5). 3 -FiT B — b 2L IS
( E-ferulic acid eicosyl ester, 6). 4-F23&-3-FHE LA
FEFR 2.1 (4-hydroxy-3-methoxy cinnamic acid ethyl
7). 3-2- HE L E)K B [3-2-
methoxyethyl)phenol, 8] & A M (trans-coniferyl
aldehyde, 9). X H 4 ZEIK M) (4-methoxyphenol,
10). B-4HI=¢ ik ( B-asarone, 11). -4l =k (o-asarone,
12). 2- Wi dk- Bl A B (2-acetoxyacorenone, 13).
Xt 2 B K R (p-hydroxybenzoic acid, 14 ).
5,8,11,14,17-— -l HI&EE (5,8,11,14,17-eicosapen-
taenoic acid, 15). (-)- T &FME [(-)-syringaresinol,
16]. (—)-FAJIBEE [(—)-pinoresinol, 17]. #HES MiF
(daucosterol, 18). 1, L&Y 2. 4~9. 11~12
NRNERUEY, WED 1. 3. 10, 14 AFE

ester ,

&Y, WEY 16, 17 NARMEEREY, e
Y13 s, LEm 18 NSRRIk &y, hE
W15 NHEABREL A, EY 2~9 NEIRMIZ
JEhrEss3 3l FAMEZ K (lipopolysaccharide,
LPS) 53 1) RAW 264.7 EREAH VRS T 18 AN Hfk
WEVINRIN S G, S5 RRI, SR IA
HiZE KA (dexamethasone, DXM) EL#L, &40 1~
4. 6~12. 14~16 7 20 pg/mL fit &% F£K LPS i
S RAW 2647 B F AAMBN R 6
(interleukin 6, 1L-6)+ IL-1pB+ A FEE T o (tumor
necrosis factor-o, TNF-a) %0 KT 43 F1 NO HIR:
B, BAEBERRIMNIRER .
1 g5

1290 UPLC/6540 Q-TOF H Bk U HR AT K AT A []
JRIEAL (3E[E Agiletn A7), Bruker AVANCE-III
(400, 500. 600 MHz) H!RZmEILHRME 140 ([
Bruker A ), Waters 600 2] £ 7 = 0B AH B ta itk
{)F1 Shimadzu SIL-20A 4% % HPLC, W& N
BRGNS, %A COSMOSILRP-Ci5 (250
mmX 10 mm, 5 um, COSMOSIL, HA) % Ultimate
XB-Cig (250 mmX 10 mm, 5 um, Welch, _E¥H
JB), MCI-4EK (75~150 pm, HA =352 05]),
YMC-5EE (50 pm, H A YMC R A F]), Sephadex
LH-20 #iSHELR (40~150 pm, i 5 kbt hr
Amersham Pharmacia Biotech AB A#]), &AHE &
e R IH 7SR KN Lichroprep RP-18 (40~63 pm,
B E AW EIERE Merck AT, FERFREMR A
BIERER (200~300 H, F &GRS EE R 2
7))o LPS (Solarbio A&, HEILE), BEERELLZ M
i (PBS). 54+ 1fLi% (FBS). Eagle £47%% (DMEM)
(Servicebio Technology, HE ). NO {5l & (F
B TAEM 5T, MTT (Sigma-Aldrich 2
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"), E L), TNF-a. IL-6 Al IL-1p K7 &
(MultiSciences Biotech A @], HHEHUMN D). HiZEKFA
(Jit'5 D1001A, KEFECHEWHEHAGRAR), H
BRI (takali, £ Fisher A#]), HA Tk
AR N EZE R

IR A BT 2020 4F 11 AR FamAE R
BT 3 ER M i s, REA R B BA B TR 22X
IR 9T 03 %5 58 A ENil A. tatarinowii Schott [1)T-J5
RZE, HETHEYARA (Liu20201103) £25CTH E R
=t B AR 78 TR )4 2 5 7 30 05 R n] Rp )
FE & & S SR=.

2 hk
21 REES5SEH

FETHE TR 1 kg, BIEJE I 90% H FiE K
WK, a2 12h, RIEIn# (60 CLAD) [Rlifik
4k, BIRZ 3 h, 8T, &IEIGR, WUERYE
IR B2 200 g W B & BB HLG
IINGE = EEIR OB, 23 IR, 15 2B IR LR
MRS FNRE 19 go TERCHERE 5 A RER A o i
o3, PAEAG-FEE (1 0~1: 1) HEATRRRESM,
TLC &5~ 4 Ny (FrA~D).

FrA(2.7 @) 7E MCI #= 455, FHEE-7K (70 :
30—100 : 0) BEEVEME, & TLC KRB IFHAE
RERSAE %2, AMEE-BERR 08 (30 1 1)
eMARED 15 (12 mg).

Fr B (7 @ @i IEARERH RS 5S, Fihit-
BEER B (15 0 1—1 0 1) BREVEM, TLC
Iy, &IEEE 3 NS FrB-1~B-3. A FrB-1
(2.6 g) 2 R BUAH i FHEE-7K (40 © 60—100 : 0)
BhEEVE G5 8L A9 4 (32 mg) A3 (5 mg),
T2 2 1] 45 70 ROBR i 4l L5 21L& 10 (20
mg, R=15.5min; ZJi§-7K 55 : 45, 3.0 mL/min),
Al 14 (30 mg, ®R=25.5min; ZE-7K 5545, 3.0
mL/min). FrB-2 (580 mg) £l &m0 A et
VEAREML S 5 (25 mg, w=15.5 min; ZJ5-7K
70 : 30, 3.0 mL/min) 16 (68 mg, rR=18 min;
ZJE-7K 70 © 30, 3.0 mL/min). Fr B-3 (560 mg) %
F IEAHRE IR AT (i 40 5, &A7-HEE (15 0 15100 D
FEE Ve AR EY 13 (3.2 mg) A8 (13 mg).

Fr C (3 g) & AMMEL YMC A 38N &4 2,
SRJG FFEE-/K (40 @ 60—100 © 0) BEEEVERL, 153
4 NS FrC-1~C-4. WA FrC-2 (1.4¢) il
I EARRE AT B 7 B, & A-HEE (911531 D)

BEEEVER RS &Y 7 (12 mg) F19 (7 mg). I
H > Fr C-3(600 mg) 7ERERAE 72, & 4j5-FFEE 9 !
13 0 D BTG, FREH] % mSuf A A 5
FHEAY 11 (20 mg, ®R=15.5 min; ZJE-7K 65 :
35, 3.0mL /min). 12 (30 mg, ®R=25.5min; ZJfif-
K 65 %35, 3.0 mL/min).

FrD(2 g) % Sephadex LH-20 #: & /5-HEE (1 :
1 438, TLC il & 153 2 AN 445 Fr D-1 #
FrD-2, FrD-1 (1.3 g) KA IEARER A (55,
FT-HEE(R 1 153 1 DEREEGEMAA RN EY) 106.6
mg). 2 (19.3 mg) ARG, J&&IHFIFE RS
TR g, 20 2RI I, B R RN
418 (105 mg). FrD-2 (200 mg) il 4 7 =3¢
WA TE A5 254 16 (13 mg, tr=16.5 min;
ZHE-7K 43 1 67, 3.0 mL/min). 17 (65 mg, =20
min; ZJE-7K 43 167, 3.0 mL/min).
2.2 RIMRRIEEIEN

PRI SCHRIRIE (1 7 VA, BB X2, LPS 4.
FHPEXT R DEX 4UF152362H . ¥ RAW 264.7 ERELN
JILL 1X 105 MM HAE/mL (1% FEERTE 96 FLAR
IHHE 37 C. 5% COH57- ¥ H 24 ho DEX
FEUAL A 1~18 LA 20 pg/mL it sy FE N 21 b 21
LFR) 96 fLER . 4 h f5, EXEEAIA 10 uL 35
7755, LPS 0. DEX 4. S5 4 N A\ LPS(1.0 pg/mL)
B¥E 22 h, 05 min, WELM BER. HT
SE RIER T IIAHEHRFR: NO. TL-6+ IL-1B TNF-a.
3 3o B IER S 2 M B 5 v (ELISA) I3 NO A
R R A ORER 7 (TNF-o. IL-6 T IL-1P) f13
b VA NI L B 4 S VA RS
(MTT ) Kb &7 20 pg/mL X RAW 264.7
3 240 P A AR B PR 2

SEBG K GraphPad Prism 5.0 #Fi3E47 40
M, THEER X+ s Eox, 218 HBR A
RN BEWESRH KR E .
3 FHEE

t&W1: Ak K, ESI-MS m/z: 139 [M+H],
373N C7HeO3. 'TH-NMR (400 MHz, DMSO-ds ) o
9.70 (1H, s, -CHO), 7.26 (1H, d, J = 8.0 Hz, H-6),
6.90 (1H, d, J = 8.0 Hz, H-5), 6.90 (1H, s, H-2);
3C-NMR (125 MHz, DMSO-dy) J: 191.1 (C-7), 152.2
(C-4), 145.9 (C-3), 128.8 (C-6), 124.5 (C-1), 115.5
(C-5), 114.3 (C-2), LA EEIRE A o SCRAIE S, %
EEY 1 IR LAEE
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&9 2. HEK R, ESI-MS m/z: 211 [M+H]',
373N CiiH1404. "H-NMR (400 MHz, DMSO-djs)
5:9.21 (1H, s, 4-OH), 7.22 (2H, s, H-2, 6), 3.81 (6H,
s, 3, 5-OCH3), 3.22 (2H, m, H-8), 1.07 (3H, t, J=2.3
Hz, H-9); 3C-NMR (125 MHz, DMSO-ds) d: 200.1
(C-7), 148.8 (C-3, 5), 141.9 (C-4), 128.3 (C-1), 107.1
(C-2, 6), 57.3 (3, 5-OCH3), 31.9 (C-8), 9.8 (C-9), LA E
B2 7 SCERRIED), Bk & 2 N 3,5-HF
AT -4-FR LR

th &5 3: AR, ESI-MS m/z: 137 [M—H],
ﬁ}%ﬁy\j C8H1002o 1H-Nl\/IR (400 MHZ, CDC13) o:
7.10 (2H, d, J = 8.0 Hz, H-2, 6), 6.73 (2H, d, J = 8.0
Hz, H-3, 5), 4.25 (2H, s, H-7), 3.45 (3H, s, 8-OCH3);
3C-NMR (125 MHz, CDCls) 6: 156.8 (C-4), 129.3 (C-3,
5), 1284 (C-1), 1159 (C-2, 6), 73.5 (C-7), 57.7
(8-OCH3). LA EHEEE T SCkiiE!), Seihay
3 N A-(LEEEHEE) K.

&9 4: F R A, ESI-MS m/z: 263 [M—H],
7N CisH2004. 'H-NMR (400 MHz, CDCl3) 4:
7.61 (1H, d, J=16.0 Hz, H-7), 7.25 (1H, s, H-2), 7.05
(1H, d, J = 8.0 Hz, H-5), 6.91 (1H, d, J = 8.0 Hz, H-6),
6.28 (1H, d, J=16.0 Hz, H-8), 4.23 (2H, t, J= 7.2 Hz,
H-10), 3.92 (3H, s, 3-OCH3), 1.70 (2H, m, H-11), 1.36
(4H, m, H-12, 13), 0.88 (3H, t, J = 7.2 Hz, H-14);
BC-NMR (125 MHz, CDCl3) 6: 167.5 (C=0), 148.1
(C-3), 144.8 (C-4), 143.9 (C-7), 127.2 (C-1), 123.2
(C-6), 115.9 (C-5), 114.5 (C-8), 109.4 (C-2), 60.5
(C-10), 56.1 (3-OCH3), 29.9 (C-11, 12, 13), 14.5
(C-14). VL FHER& A FSCERGE, S 4
H(E)-3-(4-F7FE-3- A B 2R IR )-2- P A 1R T T

&M 5: AR A, ESI-MS m/z: 501 [M—H],
373N C3Hs4040 'H-NMR (400 MHz, CDCl3) o:
7.53 (1H, d, J = 15.6 Hz, H-7), 6.98 (1H, d, J = 2.0
Hz, H-2), 6.94 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.83
(1H, d, J = 8.0 Hz, H-5), 6.21 (1H, d, J = 16.0 Hz,
H-8), 5.88 (1H, s, 4-OH), 4.11 (2H, t, J = 6.8 Hz,
H-1"), 3.82 (3H, s, 3-OCH3), 1.62 (2H, d, J = 6.7 Hz,
H-2"), 1.17 (38H, m, H-3'~21"), 0.80 (3H, t, J = 6.8
Hz, H-22'); BC-NMR (100 MHz, CDCl;) J: 167.4
(C=0), 147.9 (C-4), 146.8 (C-3), 144.7 (C-7), 127.5
(C-1), 123.8 (C-6), 115.6 (C-8), 114.7 (C-5), 109.3
(C-2), 64.6 (C-1"), 55.8 (3-OCH3), 31.9 (C-2"), 22.7~
29.7 (C-3'~21"), 14.1 (C-22"), VA EEIEL AL

BRIRED, KA 5 SRR 1 Tk
HaTE

&M 6: Atk AR, ESI-MS m/z: 473 [M—H]
21N C30Hs004. 'H-NMR (400 MHz, CDCL3) 6:
7.70 (1H, d, J = 14.0 Hz, H-7), 7.03 (1H, d, J = 2.0
Hz, H-2), 7.04 (1H, dd, J = 8.0, 2.0 Hz, H-6), 6.95
(1H, d, J= 8.0 Hz, H-5), 6.72 (1H, d, J=14.0 Hz, H-8),
5.79 (1H, s, 4-OH), 4.06 (2H, t, J = 8.0 Hz, H-1"), 3.56
(3H, s, 3-OCH3), 1.70 (2H, m, H-2'), 1.19 (34H, m,
H-3'~19), 0.88 (3H, m, H-20); 3C-NMR (100 MHz,
CDClL;) d: 161.9 (C=0), 142.1 (C-4), 141.1 (C-3),
138.8 (C-7), 122.5 (C-1), 120.8 (C-6), 112.1 (C-5),
109.5 (C-8), 108.0 (C-2), 59.7 (C-1"), 58.3 (3-OCH3),
22.1~29.9 (C-3'~19"), 14.5 (C-20"), DL EHHEL
e SCHERFRTE S, S B 6 Jy e 2P B IR — 1 h
B

& 7: AR A, ESI-MS m/z: 223 [M—H],
73 73N CiuH1404. TH-NMR (400 MHz, CDCl3) o:
7.61 (1H, d, J = 16.0 Hz, H-7), 7.25 (1H, s, H-2), 7.05
(1H, d, J = 8.0 Hz, H-5), 6.91 (1H, d, J = 8.0 Hz, H-6),
6.28 (1H, d, J = 16.0 Hz, H-8), 423 (2H, q, J = 7.2
Hz, H-10), 3.92 (3H, s, 3-OCH3), 1.34 (3H, t, J = 7.2
Hz, H-11); *C-NMR (150 MHz, CDCl3) o: 167.5
(C=0), 148.1 (C-3), 146.8 (C-4), 144.9 (C-7), 127.2
(C-1), 123.2 (C-6), 115.8 (C-5), 114.8 (C-8), 109.8
(C-2), 60.5 (C-10), 56.1 (3-OCH3), 14.4 (C-11). LI E
A SR, B E) T 9 4-F3dE-3-
FPHEIR LK

&4 8: AR A, ESI-MS m/z: 151 [M—H],
737N CoH1202. 'H-NMR (400 MHz, CDCl3) 6:
7.78 (1H, t, J = 8.0 Hz, H-5), 7.21 (1H, d, J = 8.0 Hz,
H-4), 6.81 (1H, d, J = 8.0 Hz, H-6), 6.80 (1H, s, H-2),
4.37 (2H, m, H-8), 3.43 (2H, m, H-7), 3.36 (3H, s,
8-OCH3); '3C-NMR (100 MHz, CDCl;) J: 155.4
(C-3), 139.0 (C-1), 130.1 (C-4), 129.6 (C-6), 115.2
(C-2, 5), 74.4 (C-8), 57.7 (8-OCH3), 50.8 (C-7). LA L
LT A SRR B, e G 8 JuXt 3-(2-HH Ak
4% JFN P

& 9: AN A, ESI-MS m/z: 177 [M—H],
7 FHAN CioH1003. 'H-NMR (400 MHz, DMSO-d5s)
d:9.66 (1H, d, J = 8.0 Hz, H-9), 7.42 (1H, d, J = 16.0
Hz, H-7), 7.26 (1H, d, J = 1.6 Hz, H-2), 7.07 (1H, dd,
J = 8.4, 1.2 Hz, H-6), 6.96 (1H, d, J = 8.4 Hz, H-5),
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6.62 (1H, d, J= 16.0 Hz, H-8), 3.95 (3H, s, 3-OCH3);
BC-NMR (125 MHz, DMSO-ds) d: 193.8 (C=0),
153.2 (C-7), 149.1 (C-3), 147.1 (C-4), 126.8 (C-1),
126.6 (C-8), 1242 (C-6), 115.1 (C-5), 109.6 (C-2),
56.2 (3-OCH3), LA LEdE& A R sCmkifaElel, %e
WA 9 A AFAAARE .

&Y 10: FHEKK, ESI-MS m/z: 123 [M—
HI, 7+ XA CHsO,. 'H-NMR (400 MHz,
DMSO-de) 6: 9.37 (1H, s, 1-OH), 7.08 (2H, d, J = 8.4
Hz, H-2, 6), 6.70 (2H, d, J = 8.4 Hz, H-3, 5), 3.36 (3H,
s, 4-OCH3); 13C-NMR (100 MHz, DMSO-d;s) d: 156.8
(C-4), 129.8 (C-2, 6), 128.4 (C-1), 115.9 (C-3, 5), 57.7
(1-OCHs), VA EE#m 2225 ) SClikifoE! ), e s
V) 10 Joxf F AR

&P 11 REGAHRY), ESI-MS m/z: 209
IM+H]", 273N CiHis03. 'H-NMR (400 MHz,
CDCls) d: 6.83 (1H, s, H-6), 6.68 (1H, d, J = 11.6 Hz,
H-1'), 6.50 (1H, s, H-3), 5.80 (1H, dd, J = 11.6, 6.8
Hz, H-2’), 3.88 (3H, s, 2-OCHs), 3.83 (3H, s,
4-OCHj3), 3.80 (3H, s, 5-OCH3), 1.84 (3H, d, J = 6.8
Hz, H-3"); BC-NMR (100 MHz, CDCl;) &: 150.7
(C-4), 148.5 (C-2), 142.4 (C-1), 125.8 (C-1"), 124.8
(C-2)), 118.1 (C-5), 114.1 (C-6), 97.5 (C-3), 56.6
(2-OCH3;), 56.4 (4-OCH3), 56.1 (5-OCHs), 14.5
(C-3). VL REIREA A R SCEkRkaE!s), Setham
11 2y B-4H Tk

& 12: R EHARY), ESI-MS m/z: 209
[M+H]", 2 7&N CiHis0s. 'H-NMR (400 MHz,
CDCL) d: 6.93 (1H, s, H-6), 6.71 (1H, d, J = 16.0 Hz,
H-1'), 6.50 (1H, s, H-3), 6.10 (1H, dd, J = 6.6, 16.0 Hz,
H-2"), 3.88 (3H, s, 2-OCH3), 3.85 (3H, s, 4-OCH3), 3.81
(3H, s, 5-OCH;), 1.89 (3H, d, J = 6.6 Hz, H-3');
BC-NMR (100 MHz, CDCl) d: 150.6 (C-4), 148.7
(C-2), 1434 (C-1), 125.0 (C-1), 124.4 (C-2'), 1189
(C-5), 109.7 (C-6), 97.9 (C-3), 56.7 (2-OCH3), 56.4
(4-OCHj), 56.1 (5-OCH3), 18.8 (C-3"). LA EHHRL A
SCHRHRIEDN, BB 12 8 o413

&Y 13: RFEEAMPIRY), ESI-MS m/z: 279
[M+H]" 4T3 N C17H260;3, 'H NMR (400 MHz,
CDCls) 6: 6.33 (1H, d, J= 2.4 Hz, H-9), 5.14 (1H, dd,
J =24, 6.1 Hz, H-2), 2.90 (1H, dd, J = 2.4, 18.6 Hz,
H-10a), 2.86 (1H, dd, J = 6.1, 18.6 Hz, H-10b), 2.55
(2H, s, H-6), 2.22 (1H, ddd, J = 6.5, 8.9, 14.6 Hz,

H-3), 2.02 (3H, s, COCH3), 1.76 (3H, s, H-14), 1.06
(3H, d, J = 6.2 Hz, H-12), 1.00 (3H, d, J = 6.2 Hz,
H-13), 0.89 (3H, d, J= 7.1 Hz, H-15); '3C-NMR (100
MHz, CDCl;) 6: 200.4 (C-7), 170.6 (C=0), 144.2
(C-9), 135.1 (C-8), 76.4 (C-2), 60.1 (C-1), 47.6 (C-5),
46.5 (C-6), 39.8 (C-3), 39.4 (C-10), 39.1 (C-4), 25.4
(C-11), 21.4 (C-12, 13), 18.1 (C-15), 15.7 (C-14). LA
HERA A SCERIRERY), et aY 13 8 2-4
T - i A

thE5Y) 14: HEKER, ESI-MS m/z: 151 [M—
H]", 43 73N C/Hs03. 'H-NMR (400 MHz, CDCl5)
5:7.95 (2H, d, J = 8.8 Hz, H-3, 5), 6.86 (2H, d, J = 8.0
Hz, H-2, 6); '*C-NMR (150 MHz, CDCl3) 6: 167.1
(COOH), 159.9 (C-4), 132.1 (C-2, 6), 122.9 (C-1),
1154 (C-3, 5), VA LBIREE R SCkiiER 22, %e
&Y 14 XTI .

&P 15: ot EIMARY), ESI-MS m/z: 303
IM+H]" 253N CaoH3002, FEW IS
267 [M—O,H,+H], 233 [M—CsHyo+H], 155 [M—
CiHie+H]Y, 151 [M—CoH 1,0, +H]*, i#f 5 SChk A
A—F23241, TH-NMR (400 MHz, CDCls) §: 5.30~
5.50 (10H, m, H-5, 6, 8,9, 11, 12, 14, 15, 17, 18), 2.79
(8H, m, H-7, 10, 13, 16), 2.10 (2H, m, H-19), 1.90
(2H, t, J=2.4 Hz, H-2); 3C-NMR (125 MHz, CDCls)
5: 168.1 (C-1), 127.1~131.9 (C-5, 6, 8, 9, 11, 12, 14,
15, 17, 18), 29.3~31.5 (C-7, 10, 13, 16), 25.6~27.1
(C-2,3,4,19), 14.1 (C-20). LA 42 5 1 SCikik
TERS, A 15 4 5.8,11,14,17- R FL R .«

& 16: BEMAK, [a]y -13.33 (¢ 0.06,
MeOH), ESI-MS m/z: 417 [M—H]", 7> 71N
C2H2605. 'H-NMR (400 MHz, DMSO-ds) &: 6.60
(4H, s, H-2, 6,2',6), 4.62 (2H, d, J= 2.0 Hz, H-7, 7"),
4.17 (4H, m, H-9, 9"), 3.76 (12H, s, 3, 5, 3', 5'-OCH3),
3.06 2H, m, H-8, 8); DBC-NMR (125 MHz,
DMSO-ds) d: 147.9 (C-3, 5, 3, 5'), 134.8 (C-4, 4'),
131.5 (C-1, 1'), 103.6 (C-2, 6, 2', 6'), 85.6 (C-7, 7'),
71.1 (C-9, 9"), 56.0 (3, 5, 3, 5'-OCH3), 53.7 (C-8, 8").
DA B 22 2 ) SRR E RS, S e S 164 (—)-
TEM.

wEW 17: HEHAK, [a]y 940 (c 0.10,
MeOH), ESI-MS m/z: 357 [M—H], 2 73RN
C20H206. 'H-NMR (400 MHz, DMSO-ds) J: 6.60~
6.86 (6H, m, H-2, 5, 6, 2', 5', 6"), 4.74 (2H, d, J = 3.6
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Hz, H-7, 7'), 4.07 (4H, m, H-9, 9'), 3.73 (6H, s, 3,
3'-OCH3), 3.01 (2H, m, H-8, 8"); '3C-NMR (150 MHz,
DMSO-ds) d: 147.5 (C-3, 3'), 145.9 (C-4, 4'), 131.5
(C-1, 1), 118.6 (C-2, 2", 115.1 (C-5, 5"), 110.4 (C-6,
6'), 85.2 (C-7, 7", 71.0 (C-9, 9"), 55.6 (3, 3'-OCH3),
53.6 (C-8, 8"). VL LAl &2 7] SChk BT, %Eth
HEV 1T N NERE.

b &Y 18: HEK KR, ESI-MS m/z: 577 [M+
H]", 43 T30 C3sHe00s. 'H-NMR (400 MHz, CDCl3)
8: 5.34 (1H, d, J = 4.8 Hz, H-6), 4.42 (1H, m, H-3),
422 (1H, J = 10.5 Hz, Glu H-1"), 3.09~4.20 (5H, m,
Glu H-2'~6'), 0.77~0.99 (12H, m, 4XCHs), 0.65
(3H, d, J = 42 Hz, CH;3); “C-NMR (100 MHz,
CDCls) 6: 140.4 (C-5), 121.2 (C-6), 100.8 (C-1"), 78.7

1407
#
1204

00

s M= *}_*I_*][T ***{

60 * T

|-|-|-x-

IL-6/(pg'mL™")
*
*

Hi

404

207

XHLPSDex1 2 34567 8 9101112131415161718

At/

600+

5004 #

400+

300+

TNF-a/(pg-mL™")

2004

100

%ﬁﬁLPSDen 234567 89101112131415161718
WEY)

(C-3), 76.9 (C-3"), 76.7 (C-5"), 73.5 (C-2'), 70.1 (C-4"),
61.1 (C-6"), 56.2 (C-14), 55.1 (C-17), 49.6 (C-9), 45.1
(C-24), 41.8 (C-13), 40.1 (C-12), 38.3 (C-4), 36.9
(C-1), 36.6 (C-10), 35.5 (C-20), 33.3 (C-22), 31.4
(C-7), 31.3 (C-8), 29.3 (C-2), 28.7 (C-25), 27.8
(C-16), 25.4 (C-23), 23.9 (C-15), 22.6 (C-28), 20.6
(C-11), 19.7 (C-27), 19.1 (C-19), 18.9 (C-26), 18.6
(C-21), 11.7 (C-29), 11.5 (C-18). LA 3@t 5
BRAREPSILL X, S E A 18 AR M.
4 IRITEMETFIE

LA AR A 1~18 X LPS S
RAW 264.7 EWg4Hf - % 5EH 5 (IL-6. IL-1B.
TNF-0) [0 LL K NO (R RPN Hgt 28 s 1,
ZER LA 1. DEX APHTEXTIELL, XHIE4 KA RAW

1807

160

*

A

HH*
i+
H

HH*

HH+*
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HH*
HH *
=
[ K3

1204
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80+
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40+

204

0_
ABLPSDex1 2 3 45 6 7 8 9 101112131415161718
&)

H—|*
=3
=

——

NO/(umol-L™)
*
HH *
HH =

[ K3

*

)
HH =

0_
MIELPSDex1 2 34567 8 9101112131415161718
wED

XA R #P<<0.05; 5 LPS 4ELEL +P<<0.05
#P < 0.05 vs control group; *P < 0.05 vs LPS group
1 EY 1~18 1] LPS S H) RAW264.7 53l KAE T BRI KT
Fig.1 Compounds 1—18 inhibit LPS-induced RAW264.7 secretion of inflammatory mediators
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264.7 EREANHLBEA IS N LPS, 4B A7 R A 45
FW, WWAWITE 20 pg/mL JREWREE AN LPS
TEOLR, % RAW264.7 BG4 A KAR LA
FEATEM . {HEE RAW264.7 EWE4H 450 LPS
Ja, SXIRAAAMLEE, 1L-6. IL-1B. TNF-a & 5EK T
&, NO WA R EE N (P<0.05). 5 LPS
AR LRI, KBS WITE 20 ng/mL JTEIRFER 68
A 32 kD JOREIR 7 IL-6. IL-1B. TNF-a f1 57,
) NO 4 (P<<0.05). 5 DEX HAHELER, R
EY) 4~6 4b, HAMAEWYITE 20 pg/mL T AEEATF
(RN NO IR thok, SFRTEXTREZH (DXM 41)
AL, HEEY) 1~16. 18 Xf JREK T IL-6 I T 5
UFHANEIRCR . FIFER), 7E 20 pg/mL REIRE T,
&Y 1~4. 6~10. 11~16. 18 XF KAEK T IL-1p
FeIL T A ARSI 2, EMFERERE T, hEY
1. 2. 8. 14, 15 HEEELFHAMH] TNF-o 1530
5 itig

ARSI A TR ZE B R SRR AL AT
W2z, MR s IE%E T 18 MEEY, &
69NN ERL. 4 M. 2 MARIERE. 1 AME
Py 1AL 1AM EY), HdikE
Y 2~9 NERMZEH S ERE . ERAMTRIEN
FKH, KEZEBMUEYAE 20 pg/mL KBRS T
LPS 5 3] RAW264.7 EWRAH A H 480E K+ (IL-6
IL-1B TNF-o) {14334 AT NO A i & 8 (P<0.05)6
LiBR X HRZGAHEC R, B Re B3 FEIK LPS
7T 0 RAW 264.7 Aifdh 2OREK+ (IL-6+ IL-1B-
TNF-a) KIEIE, %] NO K&K, BARIEA
PLRIEH

gk bR, ARSI FEE T A EHRZE S
FRZBIEERAR T, SCER g R — P IRE TR S
WIRZREG N, R T HREDRIEMER Y5
FEAl, i A A R R IT R N R —E 1
IR AR
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