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Chemical constituents from Elsholtzia bodinieri and their anti-inflammatory activities
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Abstract: Objective The purpose was to analyze the chemical compositions and their anti-inflammatory activities from Elsholtzia
bodinieri. Methods The separation and purification of compounds were performed by normal-phase silica gel chromatography
column (CC), Sephadex LH-20 CC, ODS CC, and high-performance liquid chromatography (HPLC). The structures of the isolated
compounds were identified based on the nuclear magnetic resonance spectroscopies (NMR) data and comparison with corresponding
data of the reported literature. All the isolated compounds were assessed for their anti-inflammatory effects via detecting
inflammatory mediator releases (IL-6, IL-1P, TNF-a) and NO medium level in RAW 264.7 macrophage cells induced by LPS.

Results A total of 19 compounds were isolated from the ethyl acetate layer of E. bodinieri, including 7 flavonoids, 5
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sesquiterpenoids, 3 triterpenoids, 3 steroids and 1 phenylpropanoids compound. The structures of these isolates were unambiguously
identified as apigenin (1), luteolin (2), chrysin (3), luteolin-7-O-B-D-glucoside (4), eriodictyol (5), pinocembrin (6), semecarpanone
(7), caffeic acid ethylene ester (8), oplodiol (9), 1B,4B,6B-trihydroxyeudesmane (10), 1B,10a,4p,5a-diepoxy-7aH-germacran-6-ol
(11), teucladiol (12), caryolane-1,9B-diol (13), oleanelic acid (14), ursolic acid (15), pomolic acid (16), Sa,8a-epidioxy-24(S)-
methylergosta-6, 9(11), 22-trien-33-ol (17), B-sitoster (18), stigmasterol (19). Conclusion Compounds 7, 9—13 and 17 are isolated
from this genus Elsholtzia for the first time. Compounds 1, 4, 9, 12—14 and 17—19 significantly reduce the release of NO and
inhibited the secretion of inflammatory mediators (IL-6. IL-1B. TNF-a) in LPS-stimulated RAW 264.7 macrophages cells at the
concentration of 20 pg-mL™!, comparable to DXM used as the positive control, which suggested that E. bodinieri might be possess
the anti-inflammatory activity.

Key words: Elsholtzia bodinieri Vaniot; isolated and identified; LPS induction; anti-inflammatory activity; inflammatory factors;

semecarpanone; oplodiol; 5a, 8a-epidioxy-24(S)-methylergosta-6, 9(11), 22-trien-33-ol

IREI Elsholtzia bodinieri Vaniot )% KRB 45
ML Bag. DNEFESE, NERFL (Labiatae)
8 Elsholtzia Willd. 2 £ 5 AREY), 15 25~30
cm, FEGMEFE SO SR, RS
NZG, ARAMNETE . KPR A REEREIR,
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HOEEE 719 MRS, 1s IR ILIREOR
(NMR) 51 (MS) S5 i Hs 45 & SO s 2
PEE T 19 MR EMRGEN, Hnl s
(apigenin, 1), ARBEZE (luteolin, 2). HEHR
(chrysin, 3). KB 5 & -7-0-B-D- #i & ¥ #
(luteolin-7-O-B-D-glucoside, 4) £ 5.} (eriodictyol,
5). F*#a % (pinocembrin, 6). semecarpanone (7).
W HERR 2. ) BE (caffeic acid ethylene ester, 8).
oplodiol (9). IB,4B,6B-trihydroxyeudesmane (10).
1B,100,4B,50-diepoxy-7aH-germacran-6B-ol  (11).
teucladiol (12). caryolane-1, 9B-diol (13). R
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1. 4. 9. 12~14. 17~19 fE B E[#K LPS 55
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A, BEFIA 10%MIR LB . NO WFI& (78
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R, 153 R IZEY) 674 g MIBEHREMWI A
EERKFESER B8, BFEs), L3 R4S 2R
I lRE, WERKERNEYH, SHIEDE
DA FRARNAEY 4 (43 ), HBER LBE)Z
IR IRAEIFENRE 246 g FIRER S, FIE
Ji-FEE (1:0~0: 1D HATERELM, SZEfE
(TLC) IBEFKCMIARE] S MEH Fr. 1~V.

Fr. 1 (20 g) B EAE MCIL 705, R
HEE-K (8:2~10:0) YA 2 MEh Fr. la
Al Fr. Ibo Fr. la HEERR B, R HEEES TR 2.0
(50 1 1~10 : 1) BEEELEMASE] 19 (17 mg), HEE
SR EL A 18 (100 mg), BTN E T EE
KA Y o

Fr. 11 (50 g) HeH A MCIL 738, FHEH
FEE-7K (8 1 2~10 : OPEi/FH] 3 MEH Fr. l(a~
), Fr. 1 a FRER 73 85, 43 Ay Bk -BE TR 2.5 (30 -
1) SRS RAY) 14 (4 mg), Fr. 11 b AR
oy, FAMEE-BEIR 4l (20 @ 1~10 0 1) BFEDE
i, 384LEY 15 (3 mg). Fr. IT ¢ it IEAHRERS
itk g3 BRI ) £ S RO A AR B A 12 (4
mg, ®=9.0min; ZJF-7K 75 1 25, 3.0 mL/min) I
thE5¥ 16 (20 mg, ®rR=17.5min; ZJE-/K 75 : 25,
3.0 mL/min)o

Fr. 111 (40 g) & %cH R MCI 735, F% T
HEE-/K (7:03~10:0) PElifF3 3 Mty Fro 11
(a~c), Fr.1la HEERTES, HATMBEEEER LR
AEREVEHAR S 17 (19 mg), Fr. III b H
Sephadex LH-20 LA f5-HEE (1 : 1) 31531465
¥ 6 (80 mg). Fr. Il ¢ KA IE M i s,
fi-HEE (50 0 1~40 @ 1) BREVEHAREEY 10
(5 mg), FEPHI&EBBAHANFEEY 11
(20 mg, ®x=7.0 min; ZJF-7K 67 : 33, 3.0 mL/min)
9 (4 mg, ®=10.0 min; ZJF-/K 67 :33, 3.0
mL/min).

Fr. IV (35.2 g) EeHH A YMC Mm% s
B, FHWEE-K (4:6~0:10) BEMAEE] 4 Mgy
Fr. IV (a~d), Fr. 1V a HIEMEERIEAIT 08, A
AT, AtEY S (30 mg). Fr. IV b A Sephadex

LH-20 B, DLEM-HEE (10 D 5EARE
M7 (23mg). Fr. IV ¢ FIEARERAT 70 & 15 24k
“ 3 (7 mg) FEIRM Fr. IV cl, ¥ Fr. IV cl %
FE & m i A 5 269 8 (4 mg, =
8.0 min; £ fi5-7K 56 : 44, 3.0 mL/min) 5 13 (8 mg,
rR=14.5min; Z}5-7K 56 : 44, 3.0 mL/min).

Fr. V(12.9 )R REER R B, FH&5-FEEC10 -
1~0: 1) BAEEVEML, TLC BEEMAEE] 2 AMEG
Fr. V (a~b), Fr. Va B IEMER#IT S, BE
Sephadex LH-20 73 1326 &4) 1 (92 mg), Fr. Vb
A YMC 23088, Belitf oy EE-7K (30 1 70)
HEEY 2 (20mg).
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IR SCHR T 7R, % RAW 264.7 ELREZH D DL
1 X105 AN/mL B AT 96 FLik |, 7£ 37 C.
5% COxBEFRMHINE 24 ho ASZIG W E X IEA .
LPS %S4 FHMEXT B ZE KA (dexamethasone,
DEX) ZIRISZIGZH, PHAEXT B 4L AN SEIR 41 BL 20
ng/mL A ) AR A9 1~19 85 DEX JIA 24t
FRUFI RAW 264.7 ERE4HAEH . JCE 4 h J5 X
HmA 10 pL BIREFRE, HRHEMA LPS (1.0
ug/mL) FLLE SN, B9R0E 24 h, Hao, K
MM FRIEW, B ER I A B2 (ELISA)
WIE NO (RIS, IR a0 B AT B )i 14
MEY . REHES IR, WE RAW
264.7 BRI #AER T (TNF-o. IL-6 A1 IL-1B)
(R IA 5 . N FH IO PP 5 S0 e 6 Tk 2 1 S . L £
(MTT) ¥EAEIIAL S P7E 20 pg/mL X% RAW 264.7 E
M5 £ f 2 < PR 520 o
3 HMEE

&M 1: B AR K, ESI-MS m/z: 269 [M—H],
73 ¥R CisH1g0s. 'H-NMR (400 MHz, DMSO-ds)
5: 12.97 (1H, s, 5-OH), 10.58 (1H, brs, 7-OH), 7.93
(2H, d, J = 8.4 Hz, H-2', 6"), 6.93 (2H, d, J = 8.4 Hz,
H-3', 5%, 6.79 (1H, s, H-3), 6.49 (1H, d, J = 1.6 Hz,
H-8), 6.20 (1H, d, J = 1.6 Hz, H-6); '3C-NMR (125
MHz, DMSO-ds) 6: 164.2 (C-2), 102.8 (C-3), 181.7
(C-4), 161.4 (C-5), 98.8 (C-6), 163.2 (C-7), 93.9
(C-8), 157.3 (C-9), 103.7 (C-10), 121.1 (C-1'), 128.4
(C-2', 6", 115.9 (C-3", 5%, 161.2 (C-4", LA E¥IEL
Bl SCHRRES), SE A 1 TSR

&4 2: TR AR, ESI-MS m/z: 287 [M~+H]*,
437N CisH100s. 'H-NMR (400 MHz, DMSO-ds)
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d: 12.96 (1H, s, 5-OH), 7.41 (1H, d, J = 8.4 Hz, H-6"),
7.38 (1H, brs, H-2", 6.88 (1H, d, J = 8.4 Hz, H-5"),
6.65 (1H, s, H-3), 6.43 (1H, d, J = 2.4 Hz, H-8), 6.17
(1H, d, J =24 Hz, H-6); "BC-NMR (125 Hz,
DMSO-de) 6: 163.9 (C-2), 102.8 (C-3), 180.6 (C-4),
161.4 (C-5), 98.8 (C-6), 164.2 (C-7), 93.8 (C-8), 157.3
(C-9), 103.6 (C-10), 121.5 (C-1%, 113.3 (C-2"), 145.7
(C-3"), 149.7 (C-4"), 116.0 (C-5"), 119.0 (C-6") LA I3k
P22 ] SR AROED), e A 2 NRKB .

&Y 3: BRIEOHK R, ESI-MS m/z: 253 [M—
H]f, %%ﬂy\j Ci5H1004 - TH-NMR (400 MHz,
DMSO-ds) d: 12.79 (1H, s, 5-OH), 10.88 (1H, s,
7-OH), 8.01 (2H, d, J = 6.8 Hz, H-2', 6'), 7.53 (3H, m,
H-3,4',5"), 6.91 (1H, s, H-3), 6.48 (1H, d, J = 1.6 Hz,
H-8), 6.20 (1H, d, J = 1.6 Hz, H-6); '3C-NMR (125
Hz, DMSO-ds) d: 157.4 (C-2), 105.1 (C-3), 181.8
(C-4), 161.4 (C-5), 99.0 (C-6), 164.4 (C-7), 94.1
(C-8), 163.1 (C-9), 105.9 (C-10), 130.7 (C-1'), 126.3
(C-2', C-6"), 129.1 (C-3', C-5"), 131.9 (C-4"). DL E%f
PR AT R SCERDO), BE B 3 NA .

WY 4: WRIEEHRK, ESI-MS m/z: 447 [M—
H], 4+ T3~ C2H201 . 'H-NMR (400 MHz,
DMSO-ds) 0: 12.98 (1H, s, 5-OH), 9.68 (IH, s,
3-OH), 7.43 (1H, dd, J = 8.4, 1.6 Hz, Hz-¢'), 7.21
(1H, d, J = 1.6 Hz, H-2'), 6.88 (1H, d, J = 8.4 Hz,
H-5"), 6.77 (1H, d, J = 1.6 Hz, H-8), 6.75 (1H, s, H-3),
6.42 (1H, d, J= 1.6 Hz, H-6), 5.06 (1H, d, J= 6.0 Hz,
Glc-H-1), 3.40~3.10 (6H, overlapped, Glc-H-2~5,
6a, 6b); 3C-NMR (125 Hz, DMSO-ds) d: 162.9 (C-2),
105.3 (C-3), 181.9 (C-4), 161.1 (C-5), 99.5 (C-6),
164.4 (C-7), 94.6 (C-8), 156.9 (C-9), 103.1 (C-10),
121.3 (C-1"), 113.5 (C-2"), 145.8 (C-3"), 149.9 (C-4'),
115.9 (C-5"), 119.1 (C-6'), 99.8 (Glc-C-1), 73.0 (Gle-
C-2), 76.3 (Gle-C-3), 77.1 (Gle-C-4), 69.4 (Gle-C-5),
60.5 (Glc-C-6). LA FEidm 2 25 e SCikfoE !, %5
W) 4 WK BER-T-0-B-D-H E HEH

&9 5. #E kK, ESI-MS m/z: 289 [M+H],
37N CisHi20so 'H-NMR (400 MHz, DMSO-ds)
5: 12.4 (1H, s, 5-OH), 9.04 (2H, s, 3', 4-OH), 6.87
(1H, brs, H-2'), 6.74 (1H, d, J = 8.0 Hz, H-6"), 6.72
(1H, d, J = 8.0 Hz, H-5'), 5.88 (1H, d, J = 2.4 Hz,
H-8), 5.87 (1H, d, J = 2.4 Hz, H-6), 5.38 (1H, dd, J =
10.0, 2.4 Hz, H-2), 3.18 (1H, dd, J = 14.0, 10.0 Hz,

H-3a), 2.67 (1H, dd, J = 14.0, 2.4 Hz, H-3b);
BC-NMR (125 Hz, DMSO-ds) 0: 78.4 (C-2), 42.0
(C-3), 196.3 (C-4), 163.4 (C-5), 95.7 (C-6), 165.6
(C-7), 94.9 (C-8), 162.9 (C-9), 101.7 (C-10), 129.4
(C-1'), 114.3 (C-27), 145.7 (C-3"), 145.2 (C-4"), 115.3
(C-5"), 117.9 (C-6"). VI Hdi & 25 [ STkl 12,
KB 5 NEE

&Y 6: IR (HEE), ESI-MS m/z:
257 IM—H], 378 CisHi204. 'H-NMR (400
MHz, DMSO-ds) 6: 12.11 (1H, s, 5-OH), 7.51~7.37
(5H, m, H-2'~6"), 5.91 (1H, d, J = 1.6 Hz, H-6), 5.89
(1H, d, J = 1.6 Hz, H-8), 5.57 (1H, dd, J = 12.4, 3.8
Hz, H-2), 3.16 (1H, dd, J = 16.0, 12.4 Hz, H-3a), 2.77
(1H, dd, J = 16.0, 3.8 Hz, H-3b); '3C-NMR (125 Hz,
DMSO-ds) d: 78.3 (C-2), 42.1 (C-3), 195.9 (C-4),
162.7 (C-5), 95.1 (C-6), 166.9 (C-7), 95.9 (C-8), 163.5
(C-9), 101.7 (C-10), 138.7 (C-1'), 126.6 (C-2', 6",
128.5 (C-3'~5", A LHlEs b sCmiakia!s), %
EEY 6 NTFFA R,

&9 7. K, ESI-MS m/z: 597 [M—H],
7 F 3N C30H30013. 'TH-NMR (400 MHz, DMSO-ds)
§:12.01 (2H, s, 5-OHy, 5-OHy), 5.85 (2H, dd, J=2.4,
1.6 Hz, H-61, 6n), 5.82 (1H, d, J= 2.0 Hz, H-8y), 5.78
(1H, d, J = 2.6 Hz, H-8;), 4.89 (1H, m, H-2), 4.64
(1H, m, H-2p), 3.57 (6H, s, 1-OMe;, 1-OMen), 3.37
(2H, m, H-3",3"), 2.89 (4H, m, H-3; 311), 2.73 (4H, m,
H-2"1 2'), 2.26 (3H, s, H-51-CHs), 2.23 (3H, s, H-
5m-CHs); 3C-NMR (125 Hz, DMSO-ds) d: 76.0
(C-21), 38.6 (C-31), 195.8 (C-4y), 101.6 (C-4ay), 162.2
(C-51), 96.0 (C-61), 163.4 (C-71), 94.8 (C-8)), 166.5
(C-8ay), 172.2 (C-17%), 29.9 (C-2%), 51.0 (C-3%), 208.0
(C-4%), 31.2 (C-5%), 51.7 (1-OMe), 77.0 (C-2n), 38.3
(C-31), 195.3 (C-4y), 101.6 (C-4an), 162.1 (C-5n),
96.1 (C-611), 163.4 (C-7n), 94.8 (C-81), 166.5 (C-8an),
171.8 (C-1"n), 31.3 (C-2"n), 51.0 (C-3n), 206.9 (C-4"),
29.4 (C-5"), 51.5 (1-OMe). LA 3 2 75 1) SClikdk
B4, SE B 7 N semecarpanone.

&) 8: I AR, ESI-MS m/z: 207 [M+
H*, 2 73 A~ CiuH10s. 'H-NMR (400 MHz,
DMSO-ds) d: 7.63 (1H, d, J = 12.8 Hz, H-7), 7.34
(1H, dd, J = 4.8, 1.2 Hz, H-10), 7.11 (1H, d, J = 1.6
Hz, H-2), 7.07 (1H, dd, J = 6.4, 1.6 Hz, H-6), 6.78
(1H, d, J = 6.4 Hz, H-5), 6.34 (1H, d, J = 12.8 Hz,
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H-8), 4.87 (1H, dd, J=11.2, 1.2 Hz, H-11a), 4.69 (1H,
dd, J = 112, 4.8 Hz, H-11b); 3C-NMR (125 Hz,
DMSO-ds) 6: 125.2 (C-1), 115.0 (C-2), 145.6 (C-3),
149.1 (C-4), 115.7 (C-5), 122.0 (C-6), 147.4 (C-7),
112.0 (C-8), 163.8 (C-9), 141.4 (C-10), 97.9 (C-11).
PA 2508 22 25 Bl SRk ARaE S, et A 8 ik
P& 2. )T -

b & 9: Ak A, ESI-MS m/z: 239 [M—H],
TN CisHas02. "H-NMR (400 MHz, DMSO-d)
d:5.25 (1H, brd, J = 4.8 Hz, H-8), 4.25 (1H, s, 1-OH),
3.78 (1H, s, 4-OH), 3.05 (1H, d, J= 8.8 Hz, H-1), 2.11
(1H, m, H-11), 1.95~1.57 (8H, m, H-2, H-3, H-6,
H-9), 1.03 (3H, s, CHs-15), 0.98 (6H, d, J = 5.6 Hz,
12, 13-CH3), 0.83 (3H, s, CH3-14); 3 C-NMR (125 Hz,
DMSO-ds) d: 78.1 (C-1), 26.9 (C-2), 39.8 (C-3), 69.0
(C-4), 46.1 (C-5), 22.9 (C-6), 141.8 (C-7), 115.9
(C-8), 40.5 (C-9), 37.3 (C-10), 34.5 (C-11), 21.1
(C-12),21.8 (C-13), 11.7 (C-14), 29.6 (C-15). DL L%
P22 25 ] SCERIRIEL), %58 A1) 9 4 oplodiol.

EY 10 HERK, ESI-MS m/z: 257 [M—
H . %> 73X A~ CisHx03. 'H-NMR (400 MHz,
DMSO-ds) 6 : 5.62 (1H, d, J = 2.4 Hz, 1-OH), 5.45
(1H, s, 4-OH), 4.33 (1H, d, J = 3.6 Hz, 6-OH), 3.05
(1H, dt, J = 4.0, 7.6 Hz, H-1), 1.96 (1H, m, H-11),
1.16 (3H, s, CHs-15), 1.03 (3H, d, J = 5.2 Hz
12-CH3), 0.86 (3H, d, J = 5.2 Hz, 13-CH3), 0.80 (3H,
s, 14-CHz); '3C-NMR (125 Hz, DMSO-ds) J: 77.8
(C-1), 28.1 (C-2), 35.7 (C-3), 71.8 (C-4), 46.4 (C-5),
71.8 (C-6), 49.7 (C-7), 23.5 (C-8), 40.3 (C-9), 40.0
(C-10), 24.8 (C-11), 22.2 (C-12), 22.4 (C-13), 14.0
(C-14), 24.5 (C-15). LA E%0ds 28 25 e SCERARaE 0 7-18],
WA 10 N 1B,4B,6pB-trihydroxyeudesmane .

AP 1: TEHIRY), ESI-MS m/z: 255 M+
HI*, 2 73X A CisHxO03. 'H-NMR (400 MHz,
DMSO-ds) d: 4.85 (1H, d, J = 5.2 Hz, 6-OH), 3.38
(1H, m, H-6), 3.02 (1H, dd, J = 8.8, 6.0 Hz, H-1), 2.72
(1H, d, J = 8 Hz, H-5), 2.14-1.54 (8H, m, H-2, 3, 8, 9),
1.54 (1H, m, H-11), 1.29 (3H, s, CH3-15), 1.23 (3H, s,
CH3-14), 0.86 (6H, d, J = 6.2 Hz, 12, 13-CH3);
BC-NMR (125 Hz, DMSO-ds) d: 59.0 (C-1), 24.2
(C-2), 34.1 (C-3), 58.9 (C-4), 67.6 (C-5), 68.7 (C-6),
48.9 (C-7), 22.6 (C-8), 40.5 (C-9), 59.3 (C-10), 31.5
(C-11), 20.5 (C-12, C-13), 16.5 (C-14), 16.4 (C-15).

DA b Bs 42 18 ) SOk o ), b a Y 11
1B,100,4p,50-diepoxy-7aH-germacran-6p-ol.

EY 12: TEEWARY), ESI-MS m/z: 239
[IM—H]", 13N CisH602. 'H-NMR (400 MHz,
DMSO-ds) d: 4.65 (2H, d, J = 13.2 Hz, H-14a, 14b),
4.41 (1H, s, 4-OH), 3.85 (1H, dd, J = 6.8, 3.2 Hz,
H-6), 3.78 (1H, d, J = 3.2 Hz, 6-OH), 2.19 (1H, dd,
J=8.8, 3.2 Hz, H-1), 2.01 (1H, m, H-7), 1.55 (8H, m,
H-2, 3, 8, 9), 1.16 (3H, s, CH3-15), 0.92 (3H, d, J =
5.2 Hz, CHs-12), 0.87 (3H, d, J = 5.2 Hz, CH3-13);
BC-NMR (125 MHz, DMSO-ds) 6: 42.8 (C-1), 26.4
(C-2), 40.4 (C-3), 79.5 (C-4), 60.0 (C-5), 70.6 (C-6),
48.3 (C-7), 23.4 (C-8), 36.6 (C-9), 153.2 (C-10), 29.2
(C-11), 21.5 (C-12), 21.4 (C-13), 106.9 (C-14), 23.9
(C-15), VL EE R A b SCRRaE 22l BEih &
¥ 12 A4 teucladiol.

&P 13: AR A, ESI-MS m/z: 239 [M—
H ", 2 7N CisHx02. 'H-NMR (400 MHz,
DMSO-ds) d: 422 (1H, d, J = 2.8 Hz, 9-OH), 3.93
(1H, s, 1-OH), 3.17 (1H, dd, J = 14.8, 2.0 Hz, H-9),
2.09 (1H, m, H-2), 1.88 (2H, m, H-3), 1.78 (1H, m,
H-5), 0.93 (6H, s, 13, 14-CH3), 0.76 (3H, s, CH3-15);
3C-NMR (125 Hz, DMSO-ds) 6: 69.0 (C-1), 38.1
(C-2), 34.1 (C-3), 34.2 (C-4), 43.0 (C-5), 20.2 (C-6),
35.0 (C-7), 38.8 (C-8), 70.2 (C-9), 28.0 (C-10), 33.3
(C-11), 43.1 (C-12), 20.9 (C-13), 30.5 (C-14), 27.2
(C-15), VL EHURAE ] SCRIERY, BEWEY)
13 A caryolane-1, 9p-diol.

& 14: A K, ESI-MS m/z: 455 [M—
H]~, 713N C30Has03. 'H-NMR (400 MHz, CDCl;)
d:5.28 (1H, brs, H-12), 3.21 (1H, dd, J = 10.4, 4.0 Hz,
H-3), 2.81 (1H, dd, J = 13.6, 4.0 Hz, H-18), 1.13 (3H,
s, H-23), 0.98 (3H, s, H-27), 0.92 (3H, s, H-24), 0.90
(3H, s, H-29), 0.89 (3H, s, H-30), 0.76 (3H, s, H-25),
0.74 (3H, s, H-26); 3C-NMR (125 Hz, CDCl;) 6: 38.7
(C-1), 28.0 (C-2), 79.0 (C-3), 38.3 (C-4), 55.1 (C-5),
18.2 (C-6), 33.7 (C-7), 39.2 (C-8), 47.6 (C-9), 37.0
(C-10), 27.9 (C-11), 122.6 (C-12), 143.5 (C-13), 41.5
(C-14), 27.6 (C-15), 23.3 (C-16), 45.8 (C-17), 40.9
(C-18), 46.4 (C-19), 30.6 (C-20), 33.7 (C-21), 32.5
(C-22), 27.1 (C-23), 15.5 (C-24), 15.3 (C-25), 17.1
(C-26), 25.9 (C-27), 182.7 (C-28), 32.4 (C-29), 23.5
(C-30). L EHURAE I SCERIERY, BENEY
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&P 15: AR AR, ESI-MS m/z: 455 [M—
H]_, %%fﬁﬂy C30H403 o TH-NMR (400 MHz,
DMSO-ds) 6: 5.12 (1H, t, J= 6.8 Hz, H-12), 4.28 (1H,
d, J = 5.2 Hz, 3-OH), 2.99 (1H, m, H-3), 1.03 (3H, s,
H-23), 0.89 (3H, s, H-25), 0.89 (3H, d, J = 7.4 Hz,
H-30), 0.86 (3H, s, H-26), 0.80 (3H, d, J = 7.6 Hz,
H-29), 0.74 (3H, s, H-24), 0.67 (3H, s, H-27);
BC-NMR (125 Hz, DMSO-ds) J: 38.2 (C-1), 27.5
(C-2), 76.8 (C-3), 38.3 (C-4), 54.7 (C-5), 17.9 (C-6),
32.6 (C-7), 41.6 (C-8), 47.0 (C-9), 35.5 (C-10), 22.8
(C-11), 124.5 (C-12), 138.1 (C-13), 40.0 (C-14), 26.9
(C-15), 23.8 (C-16), 46.8 (C-17), 52.3 (C-18), 38.4
(C-19), 38.4 (C-20), 30.1 (C-21), 35.3 (C-22), 28.2
(C-23), 15.2 (C-24), 16.0 (C-25), 16.9 (C-26), 23.2
(C-27), 178.2 (C-28), 17.0 (C-29), 21.0 (C-30). Ll L
a2 A D SRR IERY, B E 15 A Y I5R .

tEY 16: HEMK, ESI-MS m/z: 473 [M—
H ", 4> T3 A CiHiOs. 'H-NMR (400 MHz,
DMSO-ds) 8: 5.16 (1H, t, J= 5.6 Hz, H-12), 4.29 (1H,
d, J = 4.4 Hz, 3-OH), 3.75 (1H, s, 19-OH), 3.00 (1H,
m, H-3), 1.28 (3H, s, H-27), 1.03 (3H, s, H-26), 0.90
(3H, s, H-23), 0.89 (3H, s, H-24), 0.85 (3H, d, J = 2.4
Hz, H-30), 0.80 (3H, s, H-29), 0.74 (3H, s, H-25);
BC-NMR (125 Hz, DMSO-ds) d: 38.1 (C-1), 27.0
(C-2), 76.9 (C-3), 38.4 (C-4), 54.8 (C-5), 18.1 (C-6),
32.7 (C-7), 40.1 (C-8), 46.7 (C-9), 36.5 (C-10), 23.1
(C-11), 126.8 (C-12), 138.6 (C-13), 41.1 (C-14), 28.1
(C-15), 25.2 (C-16), 46.9 (C-17), 53.2 (C-18), 71.6
(C-19), 41.4 (C-20), 25.9 (C-21), 37.2 (C-22), 28.2
(C-23), 16.0 (C-24), 16.3 (C-25), 16.0 (C-26), 23.9
(C-27), 178.9 (C-28), 26.4 (C-29), 15.1 (C-30). Ll L
B2 A ) SRR E ™), BE &Y 16 24 3B,190-
TRHE-12-M5-28- 5 5

WA 17 TTEMRY), ESI-MS m/z 427 [M—
H], 130N CasHaaOs. 'TH-NMR (400 MHz, CDCls)
9: 6.50 (1H, d, J = 6.8 Hz, H-7), 6.24 (1H, d, J = 6.8
Hz, H-6), 5.22 (1H, dd, J = 12.0, 6.0 Hz, H-22), 5.18
(1H, dd, J = 12.0, 6.4 Hz, H-23), 3.97 (1H, m, H-3),
0.99 (3H, d, J = 5.6 Hz, H-27), 0.90 3H, d, J = 5.6
Hz, H-28), 0.87 (3H, s, H-19), 0.83 (3H, d, J = 4.2 Hz,
H-26), 0.82 (3H, d, J = 4.2 Hz, H-21), 0.81 (3H, s,
H-18); '3C-NMR (125 Hz, CDCls) J: 34.6 (C-1), 31.9

(C-2), 66.5 (C-3), 36.8 (C-4), 82.1 (C-5), 135.4 (C-6),
130.7 (C-7), 79.4 (C-8), 51.0 (C-9), 36.9 (C-10), 20.6
(C-11), 39.3 (C-12), 44.5 (C-13), 51.0 (C-14), 23.4
(C-15), 28.6 (C-16), 56.1 (C-17), 12.8 (C-18), 18.1
(C-19), 39.7 (C-20), 20.8 (C-21), 135.2 (C-22), 132.3
(C-23), 42.7 (C-24), 33.0 (C-25), 19.6 (C-26), 19.9
(C-27), 17.5 (C-28). VA b Hdis 48 25 [ STk i i 2],
YR EY 17 N Sa,8a-3 - 58-24(S)- FH HE 3 £ 5 -
6,22- . J75-3p-T .

EY) 18, 19 5 B-HEEE. o B EE0 I 3L
W, AFERREIFARIT REEAIF, 55 IR
B ISATRE, WHeitea 18 A B 8 EE, 1L
HEWN19 5B,

4 IR TEMERIEN

WAL S 1~19 X LPS %58 RAW
264.7 /NR EREGIH R NO FIRE, AR Sk i B
A EAFENE S, EE SR, WE LPS 75
T RAW 264.7 EWEAH R H 2 0E K (TNF-a. IL-6
AUIL-1B) [ 7 Wb 2 R VPN HpT & 1, 25 R WA 1.
K LPS A LPS 554, Dex NFHMEXTIERAL, 1~
19 HsRini . 45K, 5XHAAHE, LPS %%
1) RAW 264.7 /N E VA - NO Rk LA &% 980
7 (TNF-a. IL-6 A1 IL-1p) HIMWEETE. 5
LPS HAHLL, KZEAbEMTE 20 png/mL 1 SR FE
T # BB A A A NO B RE B & K E B T
(TNF-o. IL-6 F1IL-1B) M50, A 4. 7. 94
12~14. 17~19 SRR HUAIH] NO IR, o
1G4 19 Fi] NO BRI RE F7AH 4 T FHPEXT A 2H .
FRPEHIH] NO BHIHIRR, EBLEY) 40 7. 9.
12~14. 17~19 FA47 RIER T HME, 25 FRRFL
GV 4. 9 REB U AT TNF-a 700, Hrhies
V)9 BIAIHISCR S AP BRAAR Y LAY 4. 9.
12~14. 17, 19 TEHIH] IL-6 15 3h 3R H TE 4F
FIERT, o 134 19 B3I BRI T BE X B4
&Y 4. 9. 12, 13 17. 19 E405] IL-1B F 20 Wb
R LA, Horh 4 B H SRR TR
PEXTIRAH (B 1.

5 g

A SEIONT AR R IR AR ISR L R E AT AT
M B I S AR A 194, B 1~T A
HERAAEY), 9~13 At BRI EY), 14~16
NZBERAEY, 17T~19 AR EY, 8 K
WEREY, HF 7. 9~13. 17 HIXNZEH
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Fig.1 Compounds 1—19 inhibit LPS-induced RAW264.7 secretion of inflammatory mediator
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