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Abstract: Objective To study the chemical constituents from the whole plant of Achillea setacea. Methods The extract from A.
setacea was isolated and purified by MCI, Sephadex LH-20, ODS, silica gels and preparative HPLC. Their structures were identified
by spectral analysis combined with literature. The model of LPS-induced RAW264.7 cells was applied to screen the anti-inflammatory
activity of isolates. Results Nineteen compounds, including fifteen sesquiterpenes, a monoterpene, a norsesquiterpene, derivative and
two flavonoids have been isolated from the dichloromethane extract of 4. setacea, and they were identified as (35,3aS,6E, 9S,10F,
11a8)-cyclodeca[b]furan-2(3H)-one, 3a,4,5,8,9,11a-hexahydro-9-hydroxy-3,6,10-trimethyl (1), desacetylherbohde A (2),
millefoliumon D (3), sintenin (4), millefoliumon C (5), achigermalide D (6), leucodin (7), achillin (8), 8B-hydroxyachillin (9),
desacetylmatricarin (10), matricarin (11), achisecogunolide F (12), 1,10B-epoxyachillin (13), I-hydroxy-acyperone (14), millefoliumin
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A (15), loliolide (16), saniculamoid D (17), eupatorin (18), casticin (19). Conclusion Compounds 3, 5, 13 and 17 are isolated from

Achillea genus for the first time. Compounds 6—12 and 14—16 were isolated from Achillea setacea for the first time. Compounds 1—

19 were screened for anti-inflammatory activities in vitro. Compounds 13 and 18 significantly reduced the release of NO and inhibited

the secretion of inflammatory mediators in LPS-stimulated RAW264.7 macrophages cells, Compounds 13 and 18 exhibited the

inhibitory effects on LPS-stimulated RAW264.7 macrophages cells with median inhibition concentration (ICso) values of 19.93, 13.91

umol/L, respectively.

Key words: Compositae; Achillea setacea Waldst. et Kit.; sesquiterpenoid; anti-inflammatory activity; 1,10B-epoxyachillin; loliolide;

eupatorin

%%l (Compositae) E & Achillea LAY N % F
AERARREY), AL 200 F, A TARE
P BRI JEPHAEES . R B, FFBA. 2 ENRE
JEVRNEAEHIN . P EE RV 10 F, 73y ezt
E. mEEMELES, KE AT REE.
o ETAL I X . 22 -Z  Achillea setacea
Waldst. et Kit. X2 NPEFEERL. &, NEFE
J& 2 AEAE AR .

2o EE R BL 2y, [ T SRR, BRECT (b
RAFD), W4 LESE, F08 Eah, HAET AR E
AW RIE RN T AR — Fh B AR 5
FERDUNL. B BFE, MLHERE . R
S, VM. R Bk, BAMBERNR. IE AR
TIRED), f 0 B A RIEFIIZMANRITIER . 12
LRk sz b A/ DB wE . SR DL
LI L HRTE ), 0 22 28 PR A 2 B 53 A 2 B 1
KGR RGP T I SCIRIRIE, K2 HAGFih 2k
WEYLEDTR TT A RIEFHIHET S, 5140 Mohamed
S LIS PO P RN S TP R SR U AT 7 1, 193
T2 AEA REFPRIEERS s R &Y, &
JEREYI TS A s A R 2R, RO T
— W FE R h LM I 2R R, R
AR R AT ARIG =), AR ST — ST
PV IR 7 100 22 -3 v B 2 i 20 1R AT $R B
B, IEENEZ R (LPS) 31 RAW264.7 /MR
E VAR R A SORERE R, I B AR AL S Rt — %Ak
A (NO) B HmmIfE ] o A28 — @ beiihr
T EARE 19 MeEY (B D, B8 15 M
Wiy 1A 1 AR ATV 2 SRR R
e &Wy, %5E N (35,3aS,6E,9S,10E,11aS)-cyclodeca
[b]furan-2(3H)-one,3a,4,5,8,9,11a-hexahydro-9-hydroxy-
3,6,10-trimethyl (1). desacetyl herbohde A (2).
millefoliumon D (3). sintenin (4). millefoliumon C
(5). achigermalide D (6). % LMt BF% &
(leucodin, 7)+ 3 # (achillin, 8). 8B-hydroxyachillin

(9), WA X CEAR % (desacetoxymatricarin,
10). REZ SR (matricarin, 11)+ achisecogunolide
F (12). 1, 10B-SA & % (1,10B-epoxyachillin, 13).
1B-hydroxy-acyperone (14). millefoliumin A (15).
RN (loliolid, 16). saniculamoid D (17).
P22 % (eupatorin, 18). AE4LIZ (casticin,
19). L& 3. 5. 13, 17 A E RN ZIE B+ 55
HER], A 6~12. 14~16 NE IR M LLHE
B E]. LAY 1~19 HEAT RSN T R TE P
WE, RER, WEW 13 18 Bf BE M
RIEE.
1 XBES5HH

Bruker Avance 11T 500 MHz A% REILIRAL (4
Bruker A]); ripieTOF6600 #Y = 20Uk 43 - /Y
AT AT [A] = 2 0% (AB CSIEX); = He il 4%
VR Co A FERE B JE LC50 A (b gt it AR
HIRATD; Agilent 1260 Infinity II LC = 80K 2
A R R A ] ; e 72 KA N-1000 2 ( |
T Z XS IR AT]); GFass HEHEER (5 il
AL TAHIRATD; ODS gel (HZA TOSOH A #]);
SMB MCI GEL (b 5 28 581 RS A TR A 7 )5 RP g
HEGEIERL (12 nm, K2 50 um, HA YMC A #]D;
itk all 20 (EE Merck A®]D; 40 Hr FREEAD 41
IR RV ARSIk 2 A PR A F] D NO-HR
- LA EBERR . (L-NMMA, fit5 S0011, #x
RAEWHERAGR AR /R 8% B %
(RAW264.7, R EFEAT]D; DMEM =ik
FAREME (FBS) GRPUGEHIEFEAT]); PBS 4%
WAl — L TR (5T Solarbio A ] ); PUH JEAH
ZMeEE (MTT, dbiE Solarbio AF]); HHEERIES
% (JE5T Solarbio AH]); 96 FLANMEREFEMR (SE[E
Costar A 7] ); NO —ZERF & LR AR AA]D;
fEZ 4 (LPS, Sigma A#]).
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Fig.1 Structures of compounds 1—19

2 IH3E A. setacea Waldst.. FEIFFEA (202108) 7%
TR R 2GR S R A A
2 REESSE

YIHE TSR (5.0kg), “RAPEHEETA
B3, BIK4A8h. AIFIEIR, HIeEd: 28 RIGRE
WA G, 1BEIRE 80.0g. 1T MCI filit:: Rl
HEEE 1 1RGN, KA 10%. 30%. 60%-
80%- 100% FRE-/KIHEATHEEBEML, 193] 5 PN
(A~E). AsZIGPL A I B 2 A 3E TR . DLH
FEARENA, B A (60%) ZH4rid SephadexLH-20
B, HATRUT S, AR 5 A4 (ANT~
AN5).

RYE D HTIARZE R, X AN2 453347 ODS &
WAL TR, DLFEE-K (1:9~9: 1) BRREREm, 3t
5 37 A4y (AN20DS1~AN20DS37). Ff i
AN20DS3 & -l AR il (22% . ME-7K), 133
&Y 9 ((r=54.3min, 5.00mg) 110 (1r=56.8
min, 7.20 mg). FE5 AN20DS16 22 i % A
i (0~50 min, 37%~72%ZME-/K), L4itkjE1S
&% 1 (1r=43.4 min, 26.47 mg). 3 (1r=32.0 min,
2.60mg). 7 (ig=412min, 1.65mg). 8 (;r=38.2
min, 28.60 mg). 11 (x=38.9 min, 4.67 mg). 15
(R=44.5min, 4.67mg). WRIEFHTWAHLER, HI
FE i AN20DS17~AN20DS19, 2 21| 4 A (57%
HEE-K) HEH6EY) 5 (r=11.2min, 1.44mg) F
17 (x=26.3 min, 2.25 mg). Fifih AN20DS25 Fl

AN20DS26 & J5 41l & WA (60% FHEE-7K) 15
FEY 4 (k=362 min, 5.98 mg). FFE
AN20DS4~AN20DS15 &9, GHERZEFERE, DL
FMIE-BE RS 288 (50 0 1~0 1) AREITH I R
¥, 53] 9 M (AN20415-1~AN20415-9), #f
il AN20415-4 F1 AN20415-5 22 Bk o
(30%~70%Z i), 1346EH 13 (=27 min, 3.86
mg) A1 16 (;r=18.5 min, 6.18 mg). £l AN20415-
6 P B (25%~T70%205), BLaY)
2 (r=18.8 min, 2.97 mg). ¥ AN20DS30-
AN20DS37 &I RERAE,  FahAH A A -1 R
LT, 193] 10 M7 (AN20307-1~AN20307-10).
FE S AN20307-3 Al AN20307-5 & 3 J5 2 241145 W
AL (41%8E-K) 1916 6 ((r=51.0 min,
1.24 mg) Al 14 (r=58.6 min, 3.95mg).

RIE D HTHAZE R, X B A5 KH ODS i
AT 738, DLHEE-/K (129~9 1 1) i3l
A HEAT BRI, 5 10 AN414r (BODSI1 ~
BODSI10). ¥#£f5h BODS7. BODSS il BODS9 &
I G 22 A RS (20% 157K BUEY 12
(r=29.9min, 2.02mg). 2% C 454 SephadexLH-
20 kAL i) £ A 15 (50% ~ 100% FH E -
KD, AW 18 ((r=18.6 min, 1.31 mg) Fl 19
(x=20.3 min, 1.31 mg).

3 SEHEE
&Y 1. otmiRY), % TS AR,
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HR-ESI-MS m/z: 251.162 3 [M+ H]" (it H 14
251.1642), 43 73N C1sH203. 'H-NMR (500 MHz,
CDCl3) 6: 4.85 (1Hdd, J=11.5,3.5 Hz, H-1), 2.25 (2H,
m, H-2),4.22 (1H, dd, J=10.5, 6.0 Hz, H-3), 4.67 (1H,
d, J=10.0 Hz, H-5), 4.59 (1H, m, H-6), 2.35 (IH m,
H-7), 1.60 (1H, m, H-8a), 1.97 (1H, m, H-8b), 2.22
(1H, m, H-9a), 1.84 (1H, m, H-9b), 2.41 (1H, m, H-11),
1.24 (1H, d, J=7.0 Hz, H-13),1.44 (3H, s, H-14), 1.70
(3H, s, H-15); 1BC-NMR (125 MHz, CDCl3) d: 125.2
(C-1), 35.1 (C-2), 78.1 (C-3), 142.3 (C-4), 124.1 (C-5),
81.3 (C-6), 54.4 (C-7), 28.4 (C-8), 41.1 (C-9), 137.6 (C-
10), 42.3 (C-11), 179.1 (C-12), 13.2 (C-13), 16.3 (C-
14), 11.8 (C-15). LA bHdfs 5 STk ARoE Fe AR — 5o,

WS EWEY 1 (35,3aS,6E,95,10E, 11aS)-cyclodeca
[b]furan-2(3H)-one,3a,4,5,8,9,11a-hexahydro-9-hydroxy-
3,6,10-trimethyl.

a2 AR, HIETEVMFRE, HR-
ESI-MS m/z: 251.162 3 [M+H]" GiH54H 251.1642),
7373 C1sH203. 'H-NMR (500 MHz, CDCl3) 6: 4.87
(1Hdd, J=12.0,4.0 Hz, H-1), 2.42 (1H, m, H-2a), 2.37
(1H, m, H-2b), 2.13 (1H, m, H-3a), 2.01 (1H, m, H-3b),
4.71 (1H, d, J=10.0 Hz, H-5), 4.79 (1H, t,J=10.0 Hz,
H-6),2.25 (1H, dt, J= 14.0, 6.0 Hz, H-7), 1.79 (1H, m,
H-8a), 1.59 (1H, m, H-8b), 4.24 (1H, dd, J = 10.0, 6.0
Hz, H-9), 2.67 (1H, d, J = 8.0 Hz, H-11), 1.23 (3H, d,
J=8.0 Hz, H-13), 1.43 (3H, s, H-14), 1.72 (3H, s, H-
15); BC-NMR (125 MHz, CDCl3) §: 129.2 (C-1), 25.7
(C-2),39.2 (C-3), 140.3 (C-4), 127.1 (C-5), 81.3 (C-6),
51.4 (C-7), 36.4 (C-8), 79.7 (C-9), 138.6 (C-10), 42.2
(C-11), 178.1 (C-12), 13.2 (C-13), 10.9 (C-14), 17.5
(C-15). LA R#¥E 5 30kl e A — 30, M e th
%) 2 N desacetylherbohde A .

W& 3: TRy, 2% TE O EE, HR-
ESI-MS m/z: 309.167 7 [M~+H]" (548 309.169 7),
43 F3 C17H2405. 'H-NMR (500 MHz, CDCl3) 6: 5.20
(1H, dd, J = 12.0, 3.0 Hz, H-1), 2.50 (1H, m, H-2a),
1.90 (1H, d, J = 5.0 Hz, H-2b), 4.28 (1H, dd, J = 10.5,
6.0 Hz, H-3), 4.63 (1H, d, J= 11.3 Hz, H-5), 4.60 (1H,
d, J=10.0 Hz, H-6), 1.80 (1H, m, H-7), 1.92 (1H, d,
J = 6.2 Hz, H-8a), 2.32 (1H, dd, J = 10.0, 8.2 Hz, H-
8b), 5.06 (1H, m, H-9), 2.28 (1H, m, H-11), 1.29 (3H,
d,J=7.0 Hz, H-13), 1.50 (3H, s, H-14), 1.74 (3H, s, H-
15), 2.03 (3H, s, H-2'); 3C-NMR (125 MHz, CDCl;)

5: 129.0 (C-1), 34.2 (C-2), 78.0 (C-3), 142.1 (C-4),
124.2 (C-5), 80.4 (C-6), 51.2 (C-7), 34.5 (C-8), 80.8 (C-
9), 135.6 (C-10), 42.1 (C-11), 177.9 (C-12), 13.4 (C-
13), 11.7 (C-14), 12.0 (C-15), 170.1 (C-1"), 21.4 (C-2").
DL Hdie 5 SO AR — ), WS et A 3
N millefoliumon D

WA 4: TetagmiRY, 5T @A EE, HR-
ESI-MS m/z: 351.178 1 [M+H]" (11544 351.1802),
73 F 2 CroH2606. 'H-NMR (500 MHz, CDCl3) §: 5.21
(1H, dd, J = 12.0, 3.5 Hz, H-1), 2.50 (1H, m, H-2a),
1.90 (1H, d, J = 5.0 Hz, H-2b), 4.28 (1H, dd, J = 10.5,
6.0 Hz, H-3), 4.63 (1H, d, J= 11.3 Hz, H-5), 4.60 (1H,
d, J=10.0 Hz, H-6), 1.80 (1H, m, H-7), 1.92 (1H, d,
J = 6.2 Hz, H-8a), 2.32 (1H, dd, J = 10.0, 8.2 Hz, H-
8b), 5.06 (1H, m, H-9), 2.28 (1H, m, H-11), 1.29 (3H,
d,J=7.0 Hz, H-13), 1.50 (3H, s, H-14), 1.74 (3H, s, H-
15), 2.03 (3H, s, H-2"); 3C-NMR (125 MHz, CDCls)
5: 127.8 (C-1), 31.0 (C-2), 78.5 (C-3), 137.2 (C-4),
125.5 (C-5), 79.2 (C-6), 45.6 (C-7), 30.2 (C-8), 80.0 (C-
9), 136.3 (C-10), 40.4 (C-11), 178.6 (C-12), 10.8 (C-
13), 11.5 (C-14), 12.3 (C-15), 169.8 (C-1'), 21.0 (C-2"),
169.5 (C-3"), 20.7 (C-4"). UL L%0d5 5 SClRARIE FE A
— O, W ENEY) 4 N sintenin.

WA 5: TetmiRY, ST @R, HR-
ESI-MS m/z: 309.167 8 [M+H]" Gi+#4# 309.169 7),
43 F28 C17H2405. 'TH-NMR (500 MHz, CDCl3) 6: 5.11
(1H, m, H-1), 2.55 (1H, m, H-2a), 2.33 (1H, dd, J =
16.0, 6.5 Hz, H-2b), 5.15 (1H, dd, J= 11.0, 6.0 Hz, H-
3), 4.67 (1H, d, J = 10.0 Hz, H-5), 4.56 (1H,t,J=9.5
Hz, H-6), 1.76 (1H, d, J = 11.0 Hz, H-7), 1.96 (1H, d,
J =14.5 Hz, H-8a), 1.86 (1H, dt, J = 14.5 Hz, H-8b),
4.10 (1H, dd, J = 10.5, 3.0 HZ, H-9), 2.28 (1H, m, H-
11), 1.30 (3H, d, J= 7.0 Hz, H-13), 1.50 (3H, s, H-14),
1.73 (3H, d, J= 1.5 Hz, H-15), 2.11 (3H, s, H-2"); '3C-
NMR (125 MHz, CDCl;) d: 126.1 (C-1), 31.5 (C-2),
78.9 (C-3), 137.7 (C-4), 125.6 (C-5), 80.1 (C-6), 51.2
(C-7), 36.5 (C-8), 79.4 (C-9), 140.8 (C-10), 42.0 (C-
11), 178.1 (C-12), 13.4 (C-13), 11.0 (C-14), 12.8 (C-
15), 170.2 (C-1"), 21.2 (C-2"). VA_E#¥E 5 CikikiE
FR—B, W ENEY) S5 A millefoliumon C.

WE 6: AR, G TEAFIHEE, HR-
ESI-MS m/z: 351.214 6 [M+H]" G54 351.216 6),
732 Ca0H3005. 'H-NMR (500 MHz, CDCl3) 6: 5.13
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(1H, dd, J = 12.0, 3.0 Hz, H-1), 2.55 (1H, m, H-2a),
2.31 (1H, m, H-2b), 5.19 (1H, dd, J=10.5, 6.0 Hz, H-
3),4.70 (1H, d,J=10.0 Hz, H-5), 4.76 (1H, dd, J=9.5,
9.5 Hz, H-6), 2.25 (1H, m, H-7), 1.86 (1H, m, H-8),
4.12 (1H, dd, J = 10.5, 3.0 Hz, H-9), 2.72 (1H, p, J =
8.0,8.0 Hz, H-11), 1.26 (3H, d, J = 8.0 Hz, H-13), 1.49
(3H, s, H-14), 1.73 (3H, s, H-15), 2.25 (2H, m, H-2),
2.13, (1H, m, H-3"), 0.98 (3H, d, J= 7.0 Hz, H-4"), 0.98
(3H, d,J=7.0 Hz, H-5"); 3C-NMR (125 MHz, CDCls)
9:126.2(C-1),31.6 (C-2), 78.7 (C-3), 137.3 (C-4), 125.9
(C-5), 79.8 (C-6), 45.9 (C-7), 33.7 (C-8), 79.6 (C-9),
140.8 (C-10), 40.7 (C-11), 179.2 (C-12), 11.3 (C-13),
11.2 (C-14), 12.8 (C-15), 172.3 (C-1"), 43.8 (C-2"), 26.0
(C-3"), 22.6 (C-4"), 22.7 (C-5"). VA_-H¥ 5 CikikiE
BRI, W e EY) 6 4 achigermalide D.

WEM 1. AtkRY), ST E0IRHEE, HR-
ESI-MS m/z: 247.132 7 [M+H]* GH5EAH 247.1329),
7313 Ci5Hi503. 'H-NMR (500 MHz, CDCl3) 6: 6.16
(1H, t,J= 1.5 Hz, H-3), 3.40 (1H, d, /= 10.0 Hz, H-5),
3.62 (1H, t, J=10.0 Hz, H-6), 1.93 (1H, m, H-7), 1.36
(1H, m, H-8a), 2.00 (1H, m, H-8b), 2.39 (1H, d, J=2.0
Hz, H-9a), 2.34 (1H, dd, J = 6.0, 2.0 Hz, H-9b), 2.24
(1H, dd, J = 12.5, 7.0 Hz, H-11), 1.27 3H, d, J = 7.0
Hz, H-13),2.42 (3H, s, H-14),2.27 (3H, s, H-15); 13C-
NMR (125 MHz, CDCl3) 6: 131.9 (C-1), 196.0 (C-2),
135.6 (C-3), 170.0 (C-4), 52.6 (C-5), 84.2 (C-6), 56.4
(C-7), 26.0 (C-8), 37.6 (C-9), 152.2 (C-10), 41.2 (C-
11), 177.6 (C-12), 12.3 (C-13), 21.6 (C-14), 19.9 (C-
15). LA EE#E 50k iiE A — 0, MUeE e s
M1 RECBER

W& 8: Ttk AR, ZETEF O EE, HR-
ESI-MS m/z: 247.132 3 [M+H]" G+ 247.1329),
4373 CisHi303. 'TH-NMR (500 MHz, CDCl3) 6: 6.13
(1H, m, H-3), 3.39 (1H, d, J=10.1 Hz, H-5), 3.78 (1H,
t, J = 10.3 Hz, H-6), 2.45 (1H, m, H-7), 1.83 (1H, m,
H-8a), 1.40 (1H, qd, J=12.5, 1.5 Hz, H-8b), 2.42 (1H,
dd, J = 4.5, 1.5 Hz, H-9a), 2.30 (1H, m, H-9b), 2.68
(1H, d, J=7.5 Hz, H-11), 1.11 (3H, d, J = 7.5 Hz, H-
13),2.40 (3H, s, H-14), 2.26 (3H, s, H-15); 3C-NMR
(125 MHz, CDCl3) 6: 131.8 (C-1), 196.1 (C-2), 135.5
(C-3), 170.0 (C-4), 52.5 (C-5), 84.2 (C-6), 56.3 (C-7),
26.1 (C-8),37.6 (C-9), 152.1 (C-10),41.3 (C-11), 177.6
(C-12),12.3 (C-13),21.6 (C-14),20.2 (C-15). LA %%

5 SRR A — 302, S E LAY 8 NE R

WEW9: HEARY), St TE O HMTEE, HR-
ESI-MS m/z: 263.127 7 [M+H]" (11518 263.127 8),
7313 Ci1sHi1s040 "H-NMR (500 MHz, CDCls) 6: 6.17
(1H, m, H-3), 3.38 (1H, d, J= 10.0 Hz, H-5), 3.85 (1H,
t,J=10.0 Hz, H-6), 2.76 (1H, dd, J=11.0, 13.5 Hz, H-
7),3.74 (1H, t, J=10.0 Hz, H-8), 2.51 (1H, td, J= 7.0,
10.5 Hz, H-9a), 2.40 (1H, dd, J = 2.5, 13.5 Hz, H-9b),
2.92 (1H, d,J= 7.5 Hz, H-11), 1.27 (3H, d, J=7.5 Hz,
H-13), 2.42 (3H, m, H-14), 2.29 (3H, s, H-15); 1C-
NMR (125 MHz, CDCl3) 6: 134.2 (C-1), 194.2 (C-2),
135.4 (C-3), 171.3 (C-4), 52.6 (C-5), 86.3 (C-6), 60.9
(C-7), 76.2 (C-8), 46.3 (C-9), 155.2 (C-10), 41.2 (C-
11), 179.6 (C-12), 15.8 (C-13), 22.5 (C-14), 18.6 (C-
15). LA BB 500 B e A — 3030, MU et &
¥ 9 74 8B-hydroxyachillin.

WEY 10: AR RY), 5T O EE, HR-
ESI-MS m/z: 263.125 7 [M+H]" GiH51H 263.127 8),
373 CisHis04. 'TH-NMR (500 MHz, CDCl3) d: 6.17
(1H, s, H-3), 3.38 (1H, d, J = 10.0 Hz, H-5), 3.73 (1H,
dd, J=6.0, 14.5 Hz, H-6), 2.12 (1H, m, H-7), 3.65 (1H,
m, H-8), 2.80 (1H, dd, J = 11.0, 14.0 Hz, H-9a), 2.36
(1H, dd, J = 2.0, 14.0 Hz, H-9b), 2.54 (1H, m, H-11),
1.46 (3H, d, J=7.0 Hz, H-13), 2.43 (3H, s, H-14), 2.30
(3H, s, H-15); BBC-NMR (125 MHz, CDCl;) d: 134.0
(C-1), 194.1 (C-2), 135.3 (C-3), 171.4 (C-4), 52.6 (C-
5), 86.3 (C-6), 60.9 (C-7), 76.4 (C-8), 46.5 (C-9), 155.1
(C-10),41.3(C-11),179.5 (C-12), 15.9 (C-13), 22.5 (C-
14), 18.4 (C-15). LA FE#E 5 SChkARoE A — 304,
W ENAEY) 10 A2 OB R

tEY 1. TEESE (FED, S TE0mM
HIE%, HR-ESI-MS m/z: 305.138 4 [M+H]" (i+54
305.138 4), 432\ Ci17H200s. 'H-NMR (500 MHz,
CDCls) d: 6.18 (1H, d, J = 1.0 Hz, H-3), 3.43 (1H, d,
J=10.0 Hz, H-5), 3.89 (1H, t, J = 10.0 Hz, H-6), 2.73
(1H, td, J = 11.0, 7.0 Hz, H-7), 4.75 (1H, td, J = 11.0,
2.0 Hz, H-8), 2.65 (1H, dd, J = 13.0, 11.0 Hz, H-9a),
2.42 (1H, d, J=2.0 Hz, H-9b), 2.82 (1H, dd, J = 12.5,
7.0 Hz, H-11), 1.11 (3H, d, J=7.0 Hz, H-13), 2.29 (3H,
d,J=1.0 Hz, H-14), 2.45 (3H, s, H-15), 2.10 (3H, s, H-
2"); BC-NMR (125 MHz, CDCl3) 6: 133.3 (C-1), 195.0
(C-2), 135.8 (C-3), 169.4 (C-4), 51.6 (C-5), 81.3 (C-6),
59.3 (C-7), 70.4 (C-8), 44.5 (C-9), 145.1 (C-10), 40.9
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(C-11), 176.5 (C-12), 15.0 (C-13), 21.5 (C-14), 20.0
(C-15), 169.8 (C-1"), 21.2 (C-2"). LA % 5 SRR
TEHRA ), MU AEY) 11 T TR .

&P 12: LRy, ST O EE,
HR-ESI-MS m/z: 363.105 5 [M + Na]* (i} & {4
363.105 00, 7313 CisH200s. 'H-NMR (500 MHz,
CDCls) 6: 5.20 (1H, d, J = 11.0 Hz, H-6), 2.48 (1H, m,
H-7), 5.42 (1H, m, H-8), 2.25 (1H, m, H-9a), 2.13 (1H,
m, H-9b), 2.62 (1H, m, H-11), 1.28 (3H, d, J= 7.0 Hz,
H-13), 1.65 (3H, s, H-14), 1.85 (3H, s, H-15), 2.11 (3H,
s, H-2'); BC-NMR (125 MHz, CDCl3) d: 133.4 (C-1),
169.1 (C-2), 105.3 (C-4), 156.7 (C-5), 72.7 (C-6), 52.8
(C-7), 71.4 (C-8), 43.5 (C-9), 69.8 (C-10), 41.4 (C-11),
176.1 (C-12), 14.4 (C-13), 28.5 (C-14), 25.0 (C-15),
169.8 (C-1"), 21.2 (C-2"). LA_L2#s 5 STk 2 A
— e, WA 12 O achisecogunolide Fo

&Y 13: L s (FED, SE T
Ff%, HR-ESI-MS m/z: 263.128 1 [M+H]" GHE1H
263.127 8), 7313 CisHis04. 'H-NMR (500 MHz,
CDCl3) d: 6.20 (1H, dd, J = 2.0, 1.5 Hz, H-3a), 3.04
(1H, d, J = 10.5 Hz, H-5), 4.24 (1H, t, J = 10.0 Hz, H-
6), 1.92 (1H, m, H-7), 1.53 (1H, m, H-8a), 1.63 (1H, m,
H-8b), 2.21 (1H, dd, J = 15.5, 5.5 Hz, H-9a), 2.03 (1H,
m, H-9b), 2.61 (1H, d, J= 7.5 Hz, H-11), 1.16 (3H, d,
J=17.5Hz, H-13), 1.75 (3H, s, H-14), 2.36 3H, t, J =
1.2 Hz, H-15); BC-NMR (125 MHz, CDCl3) 6: 67.0
(C-1), 201.0 (C-2), 133.2 (C-3), 176.7 (C-4), 49.7 (C-
5), 79.7 (C-6), 51.8 (C-7), 19.8 (C-8), 34.6 (C-9), 65.2
(C-10), 39.3 (C-11), 179.1 (C-12), 9.9 (C-13), 18.9(C-
14),20.9 (C-15). LA -3dm 5 Skl 5 A — 207,
WS ENAEY 13 8 LI0B-HAE R

WA 14: TotleiRY), Zis TR O EE, HR-
ESI-MS m/z: 235.169 5 [M+H]" (11571 235.169 3),
43 F 3 CisH2»02. 'TH-NMR (500 MHz, CDCl3) 6: 3.83
(1H, d, J = 12.5 Hz, H-1), 2.65 (1H, dd, J = 16.5, 5.2
Hz, H-2a), 2.57 (1H, dd, J = 16.5, 13.0 Hz, H-2b), 2.80
(1H, dt, J = 14.5, 2.5 Hz, H-6a), 2.10 (1H, m, H-6b),
2.02 (1H, m, H-7), 1.58 (1H, m, H-8a), 1.75 (1H, m, H-
8b), 1.36 (1H, m, H-9a), 2.16 (1H, m, H-9b), 4.79 (1H,
m, H-12), 1.79 (3H, s, H-13), 1.18 (3H, s, H-14), 1.78
(3H, s, H-15); 3C-NMR (125 MHz, CDCls) d: 74.6 (C-
1), 42.5 (C-2), 197.2 (C-3), 129.7 (C-4), 161.5 (C-5),
32.9 (C-6), 45.1 (C-7), 26.6 (C-8), 37.8 (C-9), 41.3 (C-

10), 149.0 (C-11), 109.5 (C-12), 20.7 (C-13), 16.3 (C-
14), 11.0 (C-15). VA -#¥m 5 Sk 5 A — ),
W E AW 14 24 1B-hydroxy-acyperone .

WA 15: TotleiRY, Sia TS O EE, HR-
ESI-MS m/z: 381.153 1 [M+H]" (11548 381.154 4),
313 C19H2405. 'H-NMR (500 MHz, CDCl3) 6: 5.25
(1H, d, J= 11.0 Hz, H-6), 2.53 (1H, m, H-7), 5.54 (1H,
m, H-8), 2.17 (1H, dd, J = 16.0, 3.0 Hz, H-9a), 2.32
(1H, dd, J=16.0, 5.0 Hz, H-9b), 2.68 (1H, dq, J=13.5,
7.0 Hz, H-11), 1.27 3H, d, J=7.0 Hz, H-13), 1.68 (3H,
s, H-14), 1.88 (3H, s, H-15), 6.23 (1H, dg, J = 7.0, 1.0
Hz, H-3'), 2.06 (3H, dd, J = 7.0, 1.5 Hz, H-4"), 1.90
(3H, s, H-5"); 3C-NMR (125 MHz, CDCls) 6: 126.6
(C-1), 167.2 (C-2), 106.1 (C-4), 157.7 (C-5), 73.1 (C-
6), 52.7 (C-7), 73.1 (C-8), 43.8 (C-9), 69.7 (C-10), 41.4
(C-11), 177.1 (C-12), 14.5 (C-13), 28.4 (C-14), 24.4
(C-15), 166.5 (C-1"), 126.5 (C-2"), 141.3 (C-3"), 15.9
(C-4'),20.4 (C-5". LA FE#E 5 SClRARaE A —0),
% B B 15 A millefoliumin A

&Y 16: K RY), 5T HEE, HR-ESI-
MS m/z: 197.116 6 [M+H]" Gi+54H 197.1172), &
T3 C11H1603. 'H-NMR (500 MHz, CDCl3) J: 1.46
(1H, s, H-1), 1.27 (1H, s, H-2), 1.52 (1H, m, H-4a), 1.76
(1H, m, H-4b), 4.32 (1H, m, H-5), 1.98 (1H, m, H-6a),
2.46 (1H, m, H-6b), 1.78 (1H, s, H-7), 5.68 (1H, s, H-
10); 'BC-NMR (125 MHz, CDCl3) : 26.5 (C-1), 27.0
(C-2), 36.0 (C-3), 45.6 (C-4), 66.8 (C-5), 43.7 (C-6),
36.0 (C-7), 86.8 (C-8), 172.0 (C-9), 112.9 (C-10), 182.6
(C-11). A3 5 SR i Fe AR — (20, s 5E
e 16 HBEFARE.

&Y 17: LPRY), 5T HEE, HR-ESI-
MS m/z: 245.150 9 [M+Na]* (i+548 245.151 2),
43 F 3R C14H202. 'H-NMR (500 MHz, CDCl3) 6: 2.13
(1H, m, H-1a), 2.03 (1H, t, J= 6.0 Hz, H-1b), 2.06 (1H,
m, H-2), 1.64 (1H, m, H-4), 1.04 (1H, dt, J=10.0, 3.5
Hz, H-5), 0.67 (1H, m, H-6), 1.73 (1H, ddd, J = 10.0,
7.0, 3.5 Hz, H-7a), 1.65 (1H, m, H-7b), 2.55 (1H, m, H-
8), 1.82 (1H, dd, J = 9.5, 5.0 Hz, H-10), 1.78 (1H, m,
H-11), 0.91 (3H, d, J= 4.0 Hz, H-12), 0.90 3H, d, J =
4.0 Hz, H-13), 2.17 (3H, s, H-14); BC-NMR (125
MHz, CDCl3) d: 23.1 (C-1), 32.9 (C-2), 214.4 (C-3),
34.6 (C-4), 30.1 (C-5), 46.5 (C-6), 24.9 (C-7), 41.8 (C-
8), 208.9 (C-9), 28.1 (C-10), 31.2 (C-11), 19.7 (C-12),
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19.3 (C-13), 30.1 (C-14). LA E#¥i 5 SCHk4RiE FEA
—E2, WA W) 17 N saniculamoid Do

&) 18: TR, 5T HEE, HR-ESI-
MS m/z: 345.097 6 [M+H]" ({1514 345.0969), 43
T2 CisH1607. 'H-NMR (500 MHz, CDCl3) J: 6.58
(1H, s, H-3), 6.55 (1H, s, H-8), 7.48 (1H, d, J= 2.0 Hz,
H-2'), 6.96 (1H, d, J = 8.5 Hz, H-5"), 7.44 (1H, dd, J =
8.5,2.0 Hz, H-6"), 12.75 (1H, s, OH-5), 5.75 (1H, s, 3'-
OH), 3.98 (1H, s, 4-OMe), 3.93 (1H, s, 6-OMe), 3.97
(1H, s, 7-OMe); BC-NMR (125 MHz, CDCl3) d: 164.0
(C-2), 104.2 (C-3), 182.8 (C-4), 153.3 (C-5), 132.8 (C-
6), 158.9 (C-7), 90.7 (C-8), 153.4 (C-9), 104.7 (C-10),
124.7 (C-1'), 110.9 (C-2"), 146.2 (C-3"), 149.7 (C-4"),
112.5 (C-5'), 119.3 (C-6'), 61.0 (4-OMe), 56.5 (6-
OMe), 56.3 (7-OMe). LA I %di 5 SCih s 3 A —
;22, M E 18 NFEE R

WEY19: FEMAKRY), 5% T HEE, HR-ESI-
MS m/z:375.108 5 [M+H]" (it%54E 375.1074), &
T2 Ci9H1505. 'H-NMR (500 MHz, CDCl3) J: 6.51
(1H, s, H-8), 7.68 (1H, d, J = 2.0 Hz, H-2"), 6.97 (1H,
d, J= 8.5 Hz, H-5), 7.73 (1H, dd, J = 8.5, 2.0 Hz, H-
6), 12.60 (1H, s, 5-OH), 5.71 (1H, s, 3'-OH), 3.87 (1H,
s, 4'-OMe), 3.96 (1H, s, 3-OMe), 3.99 (1H, s, 6-OMe),
3.92 (1H, s, 7-OMe); '*C-NMR (125 MHz, CDCls) 6
164.2 (C-2), 182.5 (C-4), 153.1 (C-5), 132.9 (C-6),
158.7 (C-7), 90.9 (C-8), 153.5 (C-9), 104.5 (C-10),
124.8 (C-1"), 111.0 (C-2'), 146.3 (C-3"), 149.9 (C-4"),
112.3 (C-5"), 119.5 (C-6'), 61.4 (4-OMe), 60.3 (3-OMe),
56.8 (6-OMe), 56.1 (7-OMe). LA EXddiE 5 CiikRiE L
AR—F, WA 19 R ER
4 MRTEMIFIE

KR LPS 55 1) RAW264.7 41 i ik 7k 4 5E
BRI 7, X eemt2E S B il 7 B A3 2 14k
B9 ATHUR ISR . B A RRES R i
1) RAW264.7 4}l (AR EE R 1X10° 4A~/mL),
FRAN R, R 96 FLARH, 7E 37 C. 5% CO,
W R R 9% 24 he W EXTHRZ] (X DMEM }:77255).
R (1 pg/mL LPS). SEIG4H [1 pg/mL LPS+
(3.125. 6.25. 12.5. 25, 50. 100, 200 500 pmol/L
a1, B3 ANESL. 5557 240, KH Griess
WA EIRAE 7V, R A AR 7R R NO 1 & = (&5
RO 200 R — %% &1 (nitric oxide synthase,
NOS) #iil) 551) NO- 5 F - LR S ISR £ (L-NMMA)

PE N B PE 25 6 I8 . A i@ 5 MTT 52 536 3F £l
RAW264.7 4HME M, HERR AP AR EEET
Yoo I st BRI, SHRAMLL, L&Y 13 7E 50
umol/L R FEI (1) NO 2R 77.4%, HAF-HAm)
W (median inhibition concentration, ICso) {EH AN
19.93 umol/L, t.A4) 18 1E 50 umol/L ¥ FERT [ NO
2 92.0%, H ICsofH N 13.91 pmol/L, &
Y113 A1 18 B R E pi R IE . BAMEZ NO-FLH
- LR EBEIR 32 1Cs0 fE4 23.8 umol/L.

20
# T

H *

ok H
e
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CM L1234567 8 910111213141516171819
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NO ¥ & /(umol-L™")

C-XTHEAL, MBI, L-BHIE IR 53 AL #P<0.01,
S LR *P<0.05 “P<0.01.
C- control group, M-model group, L-positive control group; #P < 0.01

vs control group, “P<0.05 P <0.01 vs model group.
E2 A& 1~19 7£ LPS iESH RAW264.7 HAa4K LD
#l NO By =4 7K F
Fig.2 Compounds 1—19 inhibited levels of NO product in
LPS-induced RAW264.7 cells
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