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Chemical constituents from roots of Lindera glauca
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Abstract: Objective To investigate the chemical constituents from the roots of Lindera glauca and their in vitro anti-inflammatory
activities. Methods The compounds were isolated and purified by many technologies, including silica gel column chromatography
(CC) and semi-preparative high-performance liquid chromatography (HPLC). Their structures were elucidated by high resolution
electrospray ionization mass spectrometry (HRESIMS), nuclear magnetic resonance (NMR), and calculated electronic circular
dichroism (ECD), etc. The in vitro anti-inflammatory activity of the compounds were evaluated using lipopolysaccharide (LPS)-
induced inflammatory model of RAW264.7 mouse macrophage cells. Results A total of 11 compounds were isolated from 95%
ethanol extract of the roots of L. glauca and their chemcial structures were identified as linderasesterterpenoid C (1), glaucatotone H
(2), glaucatotone I (3), glaucatotone G (4), glaucatotone C (5), glaucatotone K (6), glaucatotone F (7), glaucatotone L (8), glaucatotone
E (9), glaucatotone D (10), glaucatotone J (11). For the NO production on RAW 264.7 cells, compounds 1—11 exhibited inhibitory
rates from 36.25% to 87.62% at the concentration of 40 umol/L, and compound 6 showed the strongest inhibitory activity with
inhibitory ratio of (87.62 +4.21)%. Conclusion Compound 1 is a new sesterterpenoid and named as linderasesterterpenoid C.
Compounds 2—11 are guaiane-type sesquiterpenoids. The result of the in vitro anti-inflammatory activity showed that guaiane-type
sesquiterpenoids had obvious inhibitory activity on the NO release.
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M SREIFINZG, HEAR PO, s, 4%
RIE DI LR B ARAA 5T
AR DUBRRIR BRI THR L SAE F 2
BRI AR RRIBIERTT R BRAT I
OIIRAFRER, S RAT R R RIRZR.
FATFERIT, IR EZE R SRS, A fREE,
AR BRI T A BRIy, AT 2 AU
(RN TN N 7S AT

DRE— 25 S L I ARURR (0 4 2% 1 o3 5 1) 1 L
ZGEAER, AT FT LA IR 95% L EE 4R U At
TR, Lieric 2 sty B HoRYZ 48 L AR
ALY, N AR ] 11 MEEY), SRR
P 25 g 1 B AR 56 58 IX LA 51020 ) D9 Ll S AR

% C (1). glaucatotone H (2). glaucatotone (3).
glaucatotone G (4). glaucatotone C (5). glaucatotone
K (6). glaucatotone F (7). glaucatotone L (8),
glaucatotone E (9) . glaucatotone D (10). glaucatotone
J D U, fh&P1~1 MBI LK 1. Kk
B 1 ONEH AR, ar A O IR R C
(linderasesterterpenoid C). FEFRIEI+10), 1A+
A% s S Ak B B AR AN 2 v, B
WA B 4 B I A AL S kAT T AR SN PTAE
PR, 25 R G 1~11 7EWRE N 40 pmol/L
i X RAW264.7 21 1) NO AR il R 7E 36.25%~
87.62%, b &) 6 HATSRaRMANGNEE, HA
%A (87.62£4.21) %,

E1 LEW1~11 HLEEN

Fig.1 Chemical structures of compounds 1—11
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Nicolet IS50 #Y{ili Bt Az 21 4R A (SEH
Thermo Fisher A ]); MOS-450 ECD [& — A )¢ i4%
(2:1H BioLogic Inc 24 #]); Chirlpak IC i 4T (250
mmX4.5mm, 5pm, HECRIEHEAF]D; UV-3600i
plus AN WAL ZLAR T (HAR B iEE A w]D;
AUTOPOLIV-T H zljJig:{X (32 [H Rudolph Research
Analytical 2A%]); AB SCIEX QTRAP 5500 %Y/t
1 (3E[H AB SCIEX A ] ); Bruker AM-600 %A%
JLHRPEA (B Bruker A#]) o

LC-2010 RUZE il & B s AOHAR a4 (X
BEHEOIERAREGRAT) 5 MR RP-Cis (250
mmX10mm, 5Spm, B#EHEARAR)D; ODS (50
um, HA YMC A#]D 5 #ERERER (80~120. 200~
300 H, & it TABR A FD; w2 Elk R (60
Foss, MHEWTHFFFT 5 0HT4E 95% LB Ay
TERRE BER O (BUNEREERF) D @il

HEERI G (BRI EAEFRIARATD - RAW
264.7 RIS 3 ERFEE B EiB4EE, DEME 1
FeHE, 10%H64- 1075 (Gibeo, [ , HHE. #5
FELNO A& CEa REVHEAFRAF) , CCK8
KMAFIE (AEAERHAERATD .

L BHABR BE i 2022 4E 11 H RETHHITE K H
WX, FEERUTT A B 245K 25 2 2% B sk T 350 48
SE N WAL L. glauca (Sieb. et Zucce.) Bl.. fEY)FEIE
FRA (LHQ-LG-2022-11) 71 T-Wiil H BE 25 K224
EREARARAE (4A402) .

2 FHE
21 RERESE

UL ARUR (45.0kg) VI TS, LL95%Z
fig 50 CHIRGRIEIEE 3 Ik, & HKHE i
FEHRGi1F CRAHIRIUR T (3.4kg) - HIRFRET
Ko, R A, AR B Z RS AEER,
REA BN T 1.4 Kgo
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iR E (14kg) SRR EGRE (80~120
HD /8, DLAhE-BEIR 4B (40 01,2001, 10 ¢
1.5:1. 21,101, 05 1) BEATRREE SR, 153
7 NS (Fro 1~7) o Fr. 4 (43.0 ) & IEMREER
FE, DU HEE-BE R B (12 0 150 0 1) HHTRRE
Vel 15332 AN (Fr. 41~4.32) . ¥ Fr. 45
AIFr. 46 &% N Fr. 45 (459) , %4 ODS #+
i, DAREE-/K (60 : 40—100 & 0) BRIV, 75
F) 54 ANH4y (Fr.45.1~4554) . Fr.45.4 (227.1
mg) &SmO A RE (2 fE-7K 65 : 35, 2.0
mL/min) %> 8515 24k 54 2(117.2 mg, t=17.8 min)
A3 (59mg, tr=20.1min) . Fr.4.8 (1.6g9) &}
il 2% = B 1 (2 B-7K 70 130, 2.0 mL/min)
NEEIEY 4 (79 mg, tr=20.8 min) . R
TLC KR 45 54 Fr. 4.12~4.24 45y &35 Fr. 4.12
(1295 @) , DIHFEE-/K (20 : 80—100 : 0) AW
T HFEATHE RGeS 3 45 DMHS (Fr. 4121~
4.12.45) . Fr.4.12.7 21 & oAl il (R EE-/K
24 176, 2.0mL/min) 7 &EHRAEY 5 (31.8mg,
tR=29.6 min) . Fr. 4.12.27 244 i R AH €33
(0.1%H iz FIEE-7K 63 © 34, 2.0 mL/min) 735, 15
) 11 N4 (Fr. 41227.1~4.12.2711) . Fr.
4.12.27.5(51.2mg) £ IC 41 (0.1%H iR £ Ji5-7K 51 :
49, 2.0 mL/min) #—S 4tk 7 EE 2L 54 1(13.9
mg, tr=22.1min) o I 1] 5 E OB A B
fi-7K 50 : 50, 2.0 mL/min) #—:%F Fr. 4.12.8
(598.0mg) 4, 53] 18 A~414r (Fr.4.12.8.1~
4.12.8.18) . Fr.4.12.8.6 (12.5mg) £ -l % w4k
WA B (FEE-/K 50 50, 2.0 mL/min) #—3
i3 2MLEY 6 (2.7 mg, tk=41.0 min) . Fr.
4.12.8.8 28 -1l £ = RCBAH 3 (T EE-7K 40 60,
2.0mL/min) 2 EA LAY 7 (3.0mg, tr=49.8
min) . 8 (9.8 mg, ts=70.2min) . Hf Fr.4.12.8.8.3
2 IC ¥ (HEE-/K 60 : 40, 1.0 mL/min) 7515
B4 9 (3.7mg, tk=21.9min) . 10 (3.4mg,
tr=25.2min) . Fr.4.12.8.13 % il % & SOk A
i (HEE-/K 60 : 40, 2.0mL/min) 7B 53L&
¥ 11 (10.1 mg, tr=24.7 min) .
2.2 IHRIEMNE

AR A CCK-8 12: )% Griess VEHH T EWIH]
SHHEEME IR YE (NO BeilE) ATE I vPA
DA ZE KA BH T R, ELAAR (140 25 1 S S 44
LR TN,

3 &
3.1 HHEE

waE 1: BEJEER K, HRESIMS m/z
385.274 1 [M+H]" (WH5H A 385.273 7, CasH3705%),
R AN CosHseOs, AMBHEN 8. LLAHMEIE
BIRAEEIRIE (2924, 2360 cm™) FIIEEIRE (1697
cm D). 'TH-NMR i (£ 1) &R 2 MEEE [0n5.26
(1H, m, H-17), 5.22 (1H, ddt, J = 8.1, 6.5, 1.4 Hz, H-
21)], 3 MHIEHEE [6y 1.69 (H-25), 1.66 (H-24),
1.56(H-23)] A1 2 MXUEREE [0y 1.11 (1H, d,J=7.0
Hz, H-15), 0.98 (1H, d, J= 7.2 Hz, H-14)], A& H:Atl
9 )& W R E R B &S 5 . PC-NMR Al
DEPT #2//: 16 &40 1 25 MR(S S, 3% 5 A H &
WAE 5 (0c25.8+ 23.9. 192, 17.8. 17.7), 7T NLH

=1 &4 189 H-F1 BC-NMR (600/150 MHz, CDCls)
Table 1 'H- and 3C-NMR of compound 1 (600/150 MHz,

CDCly)
[i3bs OH dc
1 1455, C
2 208.2,C
3 1.95(m) 43.0, CH,
2.58 (dd, J = 18.5, 6.4 Hz)
2.65 (M) 37.9, CH
177.1,C
2.25 (dd, J = 15.5, 11.8 Hz) 32.3, CH:
2.40 (dd, J = 15.5, 3.2 Hz)
1.63 (m) 39.2, CH
1.85 (m), 1.88 (m) 26.1, CH»
1.38 (m), 1.79 (m) 333, CH>
10 2.87(m) 27.2,CH
11 52.1,C
12 180.9, C
13 1.93(m), 1.93 (m) 21.1, CH,
14 0.98(d,J=7.2Hz) 17.7, CHs
15 1.11(d,J=7.0Hz) 19.2, CHs
16 1.93(m), 2.11 (m) 22.2, CH,
17 5.26(m) 119.9, CH
18 136.2, C
19 2.48(dd,J=7.3,3.6 Hz) 43.0, CH
20 2.07 (m), 2.13 (m) 33.8, CH:
21 522(ddt, J=8.1,6514Hz)  124.0,CH
22 131.7,C
23 156 (s) 17.8, CHs
24 167(s) 25.8, CHs
25  1.70(d,J=17Hz) 23.9, CHs
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ST (6c43.0. 33.8. 33.3. 32.3. 26.1. 22.2,
21.1), 6 MRHEWES (6c 124.0. 119.9. 43.0.
39.2. 37.9. 27.2) HAFE 2 MEREK (6c 124.0.
119.9), 7 NZEW (0c 2082, 180.9. 177.1. 145.5.
136.2. 131.7. 52.1) HAHE 2 MREKRES (5
208.2.180.9) M1 4 MaEEEDK (6c 177.1.145.5.136.2+
131.7)e LAE 2 ANBREA 3 DX 35 T 8 MM
MBS A, B LEY 1 BA 3 . R
DL 315 S DA R DA 8 1 L SR 2 B Ay 4k
AW 1 "] 58N linderasesterterpenoids A Al B 4544
AL — 5 2k SR Ak & Aol

BB 11— 4R ZgERERE S T R
W, 1 #4555 linderasesterterpenoid B AHALL,
RAELERB I 25 X0 (EAGE 1, F77E 1N
WKL (0c208.2), ZHRIEALTE C-2 Af B o
) HMBC B/ ) Hp-3 (Ju 1.95 F12.58) 5 C-2 #H
X, H-4 (6n2.65) 5 C-2 #15<LLI H-10 (552.87)
5 C2 fHxHE (B 2). [FRf, C-2. C-1 /1 C-5F
T o B-ANHAIERSE . ik, A 1T T 45
AR E (B 2).

2 &1 RYXEE H-"H COSY (====) F1 HMBC
() BXES
Fig.2 Key 'H-'"H COSY (===) and HMBC (- )
correlations of compound 1

7£ NOESY i1, H-6b (0n2.25)/H3-14 (61 0.98)
[IAH RS H-6b F1 Ha-14 JLH, FEBEE N B AL,

H-6a (0n 2.41)/H3-15 (on 1.11), H-6a/H-7 (du 1.63),
H-7/H-9a (du 1.36), H-7/H-19 (0n 2.48) K H-6a Al
H-7 MB& %% (J = 3.2 Hz) £ H-6a. H-7. H-
9a. Hs-15 F1 H-19 s2[F [ HoA o #958, i HEHf e
B (C-12) A B A, [FIRF, H-19/H-8 (du 1.88)
A H-6a/H-13 (ou 1.93) VLA B MAR I (C-12) 1)
K NOESY MHGMERE C-12 B adg S ik
—HhE 1 M4 mAE, #4177 iFHE ECD
(4R,7R,10S,11S,195-1; 4S,7S,10R,11R, 19R-ent-1), &
R (E3) ERiFHEAEY 1 1) Cotton effects HH 2k
LSRG EIEARY) A . R 14Xt /BN 4R,

— Expt. for 1
20 -~ ==+ Calcd. for 1
=+ Calcd.for ent-1

CD(medge)

—204

200 250 300 350 400
Anm
3 HEM1ZMSHE ECD
Fig. 3 Experimental and calculated ECD spectra of

compound 1

7R,10S,11S,19S. £ SCI Finder 5], %Ak &0 45T
WE, s LG C.

WEY 2: TESLIT R (FEEL), CisHao0s,
HR-ESI-MS m/z: 273.146 8 [M + Na]*. H-NMR (600
MHz, CDCls) 6: 6.27 (1H, d, J= 1.0 Hz, H-13b), 5.63
(1H,d,J=1.0 Hz, H-13a), 2.76 (1H, m, H-7), 2.40 (1H,
m, H-10), 2.13 (1H, m, H-4), 2.08 (1H, dt, J= 14.7, 2.3
Hz, H-6b), 2.00 (1H, m, H-6a), 1.98 (1H, m, H-2b),
1.84 (1H, m, H-9b), 1.66 (1H, m, H-2a), 1.65 (1H, m,
H-3b), 1.52 (1H, m, H-8b), 1.45 (1H, m, H-9a), 1.39
(1H, m, H-8a), 1.09 (1H, d, J=7.2 Hz, H-14), 1.08 (1H,
m, H-3a), 0.90 (1H, d, J = 7.2 Hz, H-15); '*C-NMR
(150 MHz, CDCls) d: 73.8 (C-1), 29.4 (C-2), 27.2 (C-
3), 40.0 (C-4), 72.3 (C-5), 33.8 (C-6), 37.5 (C-7), 29.5
(C-8), 30.8 (C-9), 32.2 (C-10), 146.2 (C-11), 172.2 (C-
12), 125.3(C-13),15.9(C-14), 16.8 (C-15). _Fih%¥
5 EEA -, WEEm 2 N
glaucatotone H.

W) 3: TotERIREAR (FFEE) , CizH2604,
HR-ESI-MS m/z: 293.176 3 [M—H] . 'H-NMR (600
MHz, CDCls) 6: 6.29 (1H, d, J = 1.2 Hz, H-13b), 5.66
(1H, d, J = 1.2 Hz, H-13a), 3.38 (1H, td, J = 8.6, 7.0
Hz, H-16b), 3.32 (1H, td, J = 8.6, 7.0 Hz, H-16a), 2.69
(1H, m, H-7), 2.41 (1H, m, H-10), 2.14 (1H, m, H-6b),
2.01 (1H, m, H-2b), 1.93 (1H, m, H-8b), 1.83 (1H, m,
H-9b), 1.76 (1H, m, H-3b), 1.67 (1H, m, H-2a), 1.55
(1H, m, H-6a), 1.47 (1H, m, H-9a), 1.41 (1H, m, H-8a),
1.34 (1H, m, H-3a), 1.21 (1H, s, H-15), 1.14 (1H, d,
J=17.3Hz, H-14), 1.13 (1H, t,J= 7.0 Hz, H-17); 3C-
NMR (150 MHz, CDCl3) 6: 75.6 (C-1),29.2 (C-2), 30.3
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(C-3), 85.2 (C-4), 70.8 (C-5), 29.8 (C-6), 36.8 (C-7),
29.7 (C-8),30.9 (C-9), 32.7 (C-10), 146.2 (C-11), 171.5
(C-12), 125.1 (C-13), 15.7 (C-14), 19.8 (C-15), 57.6
(C-16), 16.2 (C-17)o R % 5 SCik ik 3 A —
S, #ENAY 3N glaucatotone 1.

&M 4. BOEHREAR (HEE , CisH220s,
HR-ESI-MS m/z: 273.146 1 [M + Na]*. *H-NMR (600
MHz, CDCls) 6: 6.20 (1H, d, J = 1.7 Hz, H-13b), 5.42
(1H, d,J=1.7 Hz, H-13a), 2.89 (1H, m, H-7), 2.48 (1H,
dd, J = 14.5, 3.0 Hz, H-6b), 2.43 (1H, m, H-2b), 2.24
(1H, m, H-4), 1.99 (2H, m, H-8b, 10), 1.96 (1H, m, H-
3b), 1.92 (1H, m, H-9b), 1.76 (1H, dd, J=14.5, 4.1 Hz,
H-6a), 1.69 (1H, m, H-8a), 1.51 (1H, m, H-3a), 1.45
(2H, m, H-2a, 9a), 1.03 (1H, d, J = 7.4 Hz, H-14), 0.89
(1H, d,J=6.9 Hz, H-15); 3C-NMR (150 MHz, CDCls)
J: 85.8 (C-1), 34.5 (C-2), 27.8 (C-3), 41.9 (C-4), 97.5
(C-5), 27.1 (C-6), 35.5 (C-7), 30.9 (C-8), 28.2 (C-9),
42.8 (C-10), 141.0 (C-11), 166.3 (C-12), 124.2 (C-13),
17.9 (C-14), 12.8 (C-15). _LiR¥¥E 5 kR iEH A
— U, Wt 54 4 4 glaucatotone Go

WAEY 5: Tt itk (FEE) , CisHaoOs,
HR-ESI-MS m/z: 225.148 5 [M+ H]*. H-NMR (600
MHz, CDCl) §: 2.69 (1H, m, H-7), 2.38 (1H, m, H-4),
2.32 (1H, m, H-6b), 2.27 (1H, m, H-2b), 2.26 (1H, m,
H-9b), 2.05 (1H, m, H-3b), 2.00 (1H, m, H-8b), 1.99
(1H, m, H-6a), 1.97 (1H, m, H-10), 1.95 (1H, m, H-8a),
1.47 (1H, m, H-9a), 1.44 (1H, m, H-3a), 1.40 (1H, m,
H-2a), 1.00 (1H, d, J= 7.8 Hz, H-12), 0.94 (1H, d, J =
7.0 Hz, H-13); BC-NMR (150 MHz, CDCl;) J: 85.2
(C-1), 33.0 (C-2), 28.3 (C-3), 37.9 (C-4), 98.4 (C-5),
26.6 (C-6), 39.0 (C-7), 26.0 (C-8), 24.9 (C-9), 40.4 (C-
10), 181.8 (C-11), 14.9 (C-12), 12.5 (C-13). _Fid%¥z
5wk A — 20, #e HOA glaucatotone Co

AW 6: At E MR, CisH203, HR-ESI-
MS m/z: 273.146 1 [M+ Na]*. H-NMR (600 MHz,
CDCl3) 0: 5.21 (1H, d, J=2.1 Hz, H-15b), 5.17 (1H, d,
J =2.1 Hz, H-15a), 2.66 (1H, m, H-3b), 2.47 (1H, m,
H-3a), 2.53 (1H, m, H-11), 2.40 (1H, m, H-2b), 2.27
(1H, dd, J= 14.9, 3.5 Hz, H-6b), 2.15 (1H, dd, J = 14.9,
3.5 Hz, H-6a), 2.07 (1H, m, H-7), 2.04 (1H, m, H-10),
1.99 (1H, m, H-8b), 1.92 (1H, m, H-9b), 1.62 (1H, m,
H-8a), 1.55 (1H, m, H-2a), 1.45 (1H, m, H-9a), 1.34
(1H, d, J = 7.5 Hz, H-13), 1.05 (1H, d, J = 7.4 Hz, H-

14); 3C-NMR (150 MHz, CDCls) &: 84.9 (C-1), 33.1
(C-2), 27.4 (C-3), 152.4 (C-4), 93.6 (C-5), 21.0 (C-6),
33.9(C-7),30.6 (C-8), 28.4 (C-9), 41.8 (C-10), 41.3 (C-
11), 174.1 (C-12), 17.9 (C-13), 17.8 (C-14), 110.2 (C-
15). R EdE 5 SOk G A — 20T, #e &Y
6 4 glaucatotone K.

W& 7. TSR (B, CuaH220s,
HR-ESI-MS m/z: 261.145 8 [M + Na]*. *H-NMR (600
MHz, CDCls) 6: 2.45 (1H, d, J = 1.7 Hz, H-11b), 2.42
(1H, m, H-6b), 2.36 (1H, d, J = 1.7 Hz, H-11a), 2.34
(1H, m, H-7), 2.22 (1H, m, H-3b), 2.16 (2H, m, H-
4,8b), 2.00 (1H, m, H-2b), 1.72 (2H, m, H-6a, 10), 1.67
(1H, m, H-2a), 1.66 (2H, m, H-9b, 9a), 1.44 (1H, m, H-
3a), 1.26 (1H, m, H-8a), 1.12 (1H, d, J= 7.3 Hz, H-14),
0.93 (1H, d, J= 6.9 Hz, H-13); '3C-NMR (150 MHz,
CDCl;) 6: 85.4 (C-1), 36.6 (C-2), 29.8 (C-3), 46.0 (C-
4), 97.1 (C-5), 26.4 (C-6), 26.0 (C-7), 31.6 (C-8), 28.2
(C-9), 38.3 (C-10), 39.6 (C-11), 171.2 (C-12), 17.8 (C-
13),19.1 (C-14). IR EHE 5 SCiik i 18 3 A — £ 15,
fifa e AW 7 N glaucatotone Fo

e EW) 8: LA, CisH2403, HR-ESI-MS m/z:
275.162 2 [M+ H]*. H-NMR (600 MHz, CDCl3)
3.17 (1H, d, J=10.9 Hz, H-6), 2.93 (1H, m, H-7), 2.76
(1H, dg, J = 18.1, 7.3 Hz, H-12b), 2.59 (1H, dq, J=
18.1, 7.3 Hz, H-12a), 2.52 (1H, m, H-4), 2.24 (2H, m,
H-2b, 3b), 2.01 (1H, m, H-9b), 1.70 (1H, m, H-10),
1.67 (1H, m, H-8b), 1.66 (1H, m, H-3a), 1.40 (1H, m,
H-9a), 1.36 (1H, m, H-2a), 1.32 (1H, m, H-8a), 1.21
(1H, d, J = 7.4 Hz, H-15), 1.09 (1H, d, J = 7.2 Hz, H-
14), 1.05 (1H, t, J = 7.3 Hz, H-13); BC-NMR (150
MHz, CDCL3) 6: 78.7 (C-1), 31.1 (C-2), 27.4 (C-3), 43.5
(C-4),214.2 (C-5),48.9 (C-6),44.5 (C-7),23.3 (C-8),27.6
(C-9), 39.9 (C-10), 214.3 (C-11),35.0 (C-12), 7.7 (C-13),
15.4 (C-14), 16.8 (C-15). _FiR¥dl 5 g F A —
O, Wi &) 8 A glaucatotone Lo

A 9: A TEE B KR, CiaH2002, HR-ESI-
MS m/z: 221.153 8 [M+ H]*. H-NMR (600 MHz,
CDCls) 6: 2.96 (1H, m, H-4), 2.93 (1H, m, H-7), 2.87
(1H, m, H-10), 2.61 (2H, m, H-3b, 8b), 2.55 (1H, dd,
J=16.1, 3.7 Hz, H-8a), 2.23 (1H, m, H-6b), 2.15 (1H,
s, H-12), 2.02 (1H, m, H-6), 1.96 (1H, ddd, J = 18.6,
2.0, 0.8 Hz, H-3a), 1.66 (1H, m, H-9b), 1.60 (1H, m, H-
9a), 1.15 (1H, d, J=7.2 Hz, H-14), 1.05 (1H, d, J=7.2
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Hz, H-13); BC-NMR (150 MHz, CDCls) &: 144.0 (C-
1), 208.3 (C-2), 43.3 (C-3), 37.2 (C-4), 177.1 (C-5),
26.1 (C-6), 50.5 (C-7), 29.2 (C-8), 28.9 (C-9), 27.8 (C-
10), 209.6 (C-11), 27.7 (C-12), 17.7 (C-13), 19.2 (C-
14). R EHE 5 SR E A — S, et &
9 °/y glaucatotone E.

WEY 10: ABTLEMH K, CuH002, HR-
ESI-MS: m/z: 221.153 4 [M+ H]*. H-NMR (600
MHz, CDCl3) §: 3.01 (1H, m, H-10), 2.70 (1H, m, H-
4), 2.68 (1H, m, H-6b), 2.60 (1H, dd, J = 18.6, 6.5 Hz,
H-3b), 2.47 (1H, m, H-6a), 2.44 (1H, m, H-7), 2.21
(1H, s, H-12), 2.00 (1H, m, H-8b),1.99 (1H, m, H-3a),
1.85 (1H, m, 9b), 1.81 (1H, m, H-8a), 1.54 (1H, m, H-
9a), 1.14 (1H, d, J=7.0 Hz, H-14), 0.99 (1H, d, J=7.3
Hz, H-13); BC-NMR (150 MHz, CDCls) §: 145.6 (C-
1), 207.6 (C-2), 43.0 (C-3), 37.9 (C-4), 175.0 (C-5),
32.1 (C-6), 51.4 (C-7), 27.2 (C-8), 32.0 (C-9), 27.0 (C-
10), 210.5 (C-11), 28.1 (C-12), 17.5 (C-13), 19.1 (C-
14). IR 5 SCRkRoE AR — 20, HiE e
10 >y glaucatotone Do

&Y 11 HAREAR, CraH2002, HR-ESI-
MS m/z: 243.136 7 [M+ Na]*. H-NMR (600 MHz,
CDCls) d: 2.73 (1H, m, H-6b), 2.65 (1H, m, H-10), 2.60
(1H, m, H-2b), 2.50 (1H, m, H-12b), 2.46 (1H, m, H-
12a), 2.43 (1H, m, H-2a), 2.42 (1H, m, H-3b), 2.38 (1H,
m, H-7), 2.37 (1H, m, H-3a), 2.22 (1H, m, H-6a), 1.98
(1H, m, H-8b), 1.85 (1H, m, H-8a), 1.81 (1H, m, H-9b),
1.67 (1H, m, H-9a), 1.17 (1H, d, J= 7.2 Hz, H-14), 1.02
(1H,t,J=7.2Hz, H-13); 3C-NMR (150 MHz, CDCl;)
5: 180.1 (C-1), 29.9 (C-2), 34.2 (C-3), 208.7 (C-4),
138.1 (C-5),24.3 (C-6),49.5 (C-7), 27.6 (C-8),31.2 (C-
9), 37.0 (C-10), 213.4 (C-11), 34.1 (C-12), 7.8 (C-13),
17.0 (C-14). ¥R 5 SClRARoE B A —F 07, 7
EWAWY) 11 4 glaucatotone J o
3.2 JEMNE

KH CCK-8 VAL APt aniu &, 78 40
umol/L W FIEE RAW264.7 4Hji 24 h, 11 ML
HEVBRA W B EETE, IL%R 2.

KH Griess VAL A YIMPLR G, 76 40
umol/L ¥ T IEH RAW264.7 4Hfif 24 h, tL&W) 1~
11 7EIRFEN 40 pmol/L Bt LPS #5531 RAW 264.7
YRR NO A= i R AE 36.25%~87.62%, FH1 6 il
IR, N (87.6214.21) %. FENE 2.

®2 AW 1~1 BPIEMRLER (x+s,n=3)
Table 2 Anti-inflammatory activitiies of compounds 1—11

(Xts,n=3)

& A FAF I 1% NO #11 2/%
1 104.12+0.47 52.17+1.61
2 92.61+4.25 49.26+2.40
3 112.06+1.31 59.34+2.52
4 82.37+£2.06 52.37£3.02
5 99.36+1.25 60.29+3.10
6 106.32£2.15 87.62+4.21
7 92.06+1.68 56.27+2.06
8 87.32+0.52 58.32+0.72
9 102.26 £1.27 61.48+2.83
10 104.85+1.63 36.25+0.73
11 94.10+1.94 46.49+4.06
HoZEKAN 86.27 +3.06 90.26+£1.64

4 g

AHIE TR L EIRUAR AT 95% L BEHREL, £V
k. b BERR CERIRIRZER, A s AL
ST B R 11 MEEY, RIS EE DL
SEA TR, S E AR B A, AR 1A
AR A (1D 110 MBI KRS i
K& (2~110) « Hrr, (&Y 1 ¥ i
WERAA o X L R A 4622 B2 B 7, SRl
BRI & BEF R AR R T — ekl . S axt
RAW 264.7 41 B[] NO A= sl 2R i P 45 R B i
BIARJE B P R GV B A H K APLR AT
W77, il — PR L AUR B A B R 1 %
(R ZTERTE R AL T 4%
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