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Chemical constituents of Tibetan medicine Ligularia virgaurea

WANG Yao, ZHANG Xinyu, LIAO Jiahui, WANG Hongling
Research Center for Traditional Chinese Medicine Resources and Ethnic Minority Medicine, Jiangxi University of Chinese
Medicine, Nanchang 330004, China

Abstract: Objective To investigate the chemical constituents of Tibetan medicine Ligularia virgaurea. Methods The compounds
were isolated and purified by silica gel column chromatography, Sephadex LH-20, ODS reversed-phase column chromatography and
semi-preparative HPLC, and the structures were identified by spectral data (NMR and MS). Results A total of 19 compounds were
isolated and identified as follows 1-[(1S,3aR,4R,7S,7aS)-4-hydroxy-4-hydroxymethyl-7-propan-2-yl-1,2,3,3a,5,6,7,7a-octahydroinden-1-
yl]ethanone (1), 10a-hydroxy-1-oxoeremophila-7(11),8(9)-dien-12,8-olide (2), 6a,10a-dihydroxy-1-oxoeremophila-7(11),8(9)-dien-
12,8-olide (3), 3-hydroxycacalolide (4), 6p-acetoxy-9-oxo-10aH-furanoeremophilane (5), pinoresinol (6), medioresinol (7),
syringaresinol (8), p-hydroxybenzoic acid (9), methyl 3,4-dihydroxybenzoate (10), syringic acid (11), 3,4,5-trimethoxybenzoic acid
(12), dimethy phthalate (13), syringin (14). lupeol (15), obtusifoliol (16), ethyl linoleate (17), 15-vaccenic acid (18), 10-eicosenoic
acid (19). Conclusion Compound 1 is a new compound, designated 14-hydroxy-oplopanone. Compounds 5—14, 16—19 are isolated
from L. virgaurea for the first time.
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15-vaccenic acid
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virgaurea (Maxim.) Mattf /&5l 25 “ H B 7 )3 5 1EY)
Z—, fE GEZED) 1 CRMARAE - 25 73 i) i
AiLE, BABER. MR, THKES, A
URABZH AT I SR I 5 25 75% SR B0,
W IRAF PSR KR EA RIFHNEITIER, Hbl
1T e 5 1% Toll B 32 AK /% e sk K 1--xB - (toll-like
receptor/nuclear factor kB, TLRs/NF-xB) FIESZFRIL
(Janus kinase, JAK) -{5 5% S AL S 0E A+
(signal transducer and activator of transcription ,

STAT) {5 5@k A KO, HAB TR E B E
3B3AMEEY), HAPEE 14 M5 11T AR,
4 DARIEZR 4 D HAE S, K 13 MEED
X RAW264.7 4iiffil NO HIRSHHEEAMHEIER] (P<
0.05. 0.01) ™81, 55 1 — PR FU s i BEE AL A
AW FLAR GRS 3 SR ST T, AR
BEPR CBRER ALy B AR E) 19 Meay (B D, 7
SIS E N 1-[(1S,3aR,4R,7S,7aS)-4-F7 5455 F 5 7-
5% -1,2,3,32,5,6,7,7a- )\ S Bli-1-F£ 1 2 W (1-

[(1S,3aR,4R,7S,7aS)-4-hydroxy-4-hydroxymethyl-7-
OH 0

propan-2-yl-1,2,3,3a,5,6,7,7a-octahydroinden-1-yl]
ethanone, 1). 10a-hydroxy-1-oxoeremophila-7(11),
8(9)-dien-12,8-olide ( 2 ) . 60,10a-dihydroxy-1-
oxoeremophila-7(11),8(9)-dien-12,8-olide (3 ) . 3-
6B-acetoxy-9-oxo0-100.H-
furanoeremophilane (5). FAJIERE (pinoresinol, 6).
S # g B ( medioresinol , 7). T &H B &R
( syringaresinol , 8 ) . XI & % XK H R ( p-
hydroxybenzoic acid, 9). 3.4- 3537 H R g
(methyl 3,4-dihydroxybenzoate, 10) . ] 7 2 (syringic
1), 345 = HHERFE] (34,5
trimethoxybenzoic acid, 12). 4R ~H R — H @5
(dimethy phthalate, 13). %7 #&1F (syringin, 14).
P S (lupeol, 15). #irtEE (obtusifoliol, 16)
VPR 2.l Cethyl linoleate, 17) 15--F J\ ik /& 12 (15-
vaccenic acid, 18). 10-—1Hx/iEE (10-eicosenoic
acid, 19). Ht, &YW 1 WHHEY, wiA
WA A EW 5~14. 16~19 BN IR
MBS B AR E

hydroxycacalolide ( 4 ) .

acid ,

R,
H'H*H 9 R;=0H,R,=0H, Ry=R,=Rs=H 14
R, . - —R.= =Re=
) “No 10 R, =OMe, R,= Ry =OH, Ry=Rs=H COOH
11R;=R,=0OH, R;=R,=OMec, Rs=H P
HO 12 R, = OH, R,=Ry=R,=0Me, R;=H
OMe 13 R; = OMe, R; =Ry =Ry = H, Rs= COOMe 18

16
1 BEFETPIBEEIN 19 MLAYNEN

Fig.1 Structures of 19 compounds isolated from L. virgaurea
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T AL E T 2020 4F 8 HREVUIH &, hih
HEK A RS ENFRREBEDETRE L
virgaurea (Maxim.) Mattf. [f] T 4= 5,

2 RESSE

WERETRAeR 3. 7kg, H & W E-TKT
BE (101D AR K, GIFkgiRE, 7l
FH A K T R 20 S 7K ZE Y, 15 34 i kAL (73.8
g). BEER WA (1223 g) AUKHERAL (125.0 ).

IR A 2 R AT €, DAAT R - R £ T
(100 : 2~7 1 3) P, m&HE] 7AW Frol-1~
7o Fr. 122 i BRI O REIRFE (3 . Bl At (0
WL ODS AHAE (il H R b BRAS 24 &4 17
(213 mg). Fr. 1-4 &3 ODS AHFE AL, [ERE
Je A € vl FR B A (il A BRAS B4 &) 5 (13.81
mg). 15 (6.30mg). 16 (6.83 mg). 18 (42.14mg)
119 (38.45mg).

Bt iR LB A FH & bE-HRE (1 0 1D AR,
SRERAE RS, FIA BB A0 (10 0 1~6 1 4)
Ve, 18 6 N Fr.2-1~2-6. Fr.2-2 & RERAE
i, ODS S A At DL R 358 I Ak i AR R e B S5 45
FMk &9 13 (16.0 mg). Fr. 2-3 4 ODS AHF:E
i, DLFFEE-/K (3:7~9: 1) BREEBEML, B30
Fr.2-3-1~12, Fr.2-3-5 & BERERHE RS, A
BB 7 B BIA Y 3 (16.6 mg) £l 4 (35.7
mg). Fr. 2-3-8 LWt Cilb e i, 202 ke
B EE-/K (10 2 90~22 78, 3mL/min) ¥/l
BEMEY 14 (k=17 min, 4.8 mg). Fr.2-4 £k
Ak e, DL S -l RR 408 (100 2 1~10 1)
VeMif5 3 Fr. 2-4-1~6. Fr. 2-4-4 28 ] 5B EH: (i
JEyEAENLEY 2 (18.1 mg). 10 (62.4 mg) Fl
12 (11.2mg). Fr.2-4-5 ZRERAF RS, BB
it EEEL S 9 (309 mg). Fr.2-5 %4 ODS Jx
AR, RERERAAE GRS 11 (199
mg). Fr.2-6 2 ODS AR ik, SR RERAE (il
g i b IS5 259 1 (354 mg). 6
(24.6mg). 7 (10.1 mg) 18 (20.7 mg),

3 HEE

WED 1. AR (FED. [a]s—118.0 (¢
0.1, MeOH) . UV A (nm): 255 (2.97) . H
HRESIMS #7F m/z 289.158 5 At R/ 15 1%
[M+CI], i+5E N 254157 6, kA H 7R
Ci15H2603, AHIFIE N 3, HA 4 (KBr) i W B
A (332528 em™) AIERIE (1705em™) 55,

'H-NMR (600 MHz, CD;0D) &K ER 3 A~H
HAZ55 o 2.21 (3H, s), 0.94 (3H, d, J = 6.9 Hz), 0.70
(3H, d, J=6.8 Hz), 1 NMEFEAES ou3.71 (1H, d,
J=11.5Hz),3.65 (1H,d,J=11.5Hz); 3C-NMR (150
MHz, CD;OD)i% %5 15 AR 115 5, B4 3 4
L (50 16.0,22.3,29.7)s 5 MM HIE (5¢23.4,26.2,
29.8, 36.4, 63.2). 5 NIKHE (5c 30.7, 47.4, 50.6,
56.6,56.9). 2 MERIE S (dc 75.1,214.5), Hd
TN E S A | 2R (G
1) KIHY 7-epi-oplopanone JRAHALT. @ i A% 1
AR R, L&Y 1 7 'H-NMR Al BC-NMR
RG> T 651.09 GH, s) M oc19.4 155, £
HH ou 3.71 (1H, d, J = 11.5 Hz), 3.65 (1H, d, J=11.5
Hz) e 63.2 (55 #iElZH 1| MEHEES,
BT 1IAHEES, £ HMBC i (B 2) i oy
3.71 (1H, d, J=11.5 Hz), 3.65 (1H, d, J=11.5 Hz) f
dc 56.9 (C-1), 36.4 (C-9), 75.1 (C-10) A3, ki
M BAE 5IE/E C-10 f7; NOESY i1 7w H-1
F1H-6. H-14, H-6 F1 H-5. H-7 ¥JTCMHFES, ditk
AT E HAR A AL . idt— et A9 1 40T
A, R T (1R,55,6S,7S,10R)-1 A1 (1S,5R,6R,7R,10S)-
11 ECD ik (K 3), RKBMLEM 15 (1R,55,6S,
7S,10R)-1 [) ECD WZRVLACL R4f, #hefb&4 11

£1 &% 1A '"H-NMR F1 B3C-NMR #13E (600/150

MHz, CD30D)
Table 1 'H-NMR and '*C-NMR data of compound 1
(600/150 MHz, CD3;0D)
[3A OH dc
1 1.64(1H m) 56.9
2 1.88 (1H, m), 1.43 (1H, m) 26.2
3 1.99 (1H, m), 1.53 (1H, m) 29.8
4 214.5
5 2.74 (1H, ddd, J=11.6, 9.1, 5.0 Hz) 56.6
6 117 (1H, m) 47.4
7 1.94 (1H, m) 50.6
8 159 (1H, m), 1.17 (1H, m) 23.4
9 2.18(1H, m), 1.17 (1H, m) 36.4
10 75.1
11 1.48(1H, m) 30.7
12 0.70 3H, d, = 6.8 Hz) 16.0
13 0.94(3H,d, J=6.9 Hz) 223
14 3.71(1H,d,J=11.5H2) 63.2
3.65 (1H, d, J = 11.5 Hz)
15 221(3H,s) 29.7
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Fig.2 Selected 'H-'H COSY and HMBC correlation of

compound 1
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Fig.3 Calculated and experimental ECD spectra of

compound 1

SR 1R,55,68,7S,10R, fir 44 38 i B E T A

WEY 2: AR (FEL, CisHisOs ESI-
MS m/z: 263.1 [M + H]" . 'H-NMR (600 MHz,
CD;0D) 0: 6.03 (1H, s, H-9), 2.69 (1H, m, H-4), 1.92
(3H, brs, H-13), 0.97 (3H, d, J = 6.9 Hz, H-15), 0.65
(3H, brs, H-14); '3C-NMR (150 MHz, CD;OD) 6:
211.6 (C-1),37.3 (C-2),31.3(C-3),34.2 (C-4),46.8 (C-
5), 31.4 (C-6), 148.4 (C-7), 152.4 (C-8), 105.9 (C-9),
78.6 (C-10), 124.4 (C-11), 172.5 (C-12), 8.4 (C-13),
13.7 (C-14), 14.8 (C-15). LA NMR #¥5 5 ik 5
A—FU0, WS EAEY 2 A 10a-hydroxy-1-
oxoeremophila-7(11),8(9)-dien-12,8-olide

e 3. HEmAR (FEE, CisHisOs, ESI-
MS m/z: 574.3 [2M+NH4]". 'H-NMR (600 MHz,
CD;0D) ¢: 6.10 (1H, s, H-9), 4.62 (1H, s, H-6), 3.20
(1H, m, H-4), 2.04 (3H, s, H-13), 1.07 (3H, d, /= 6.9
Hz, H-15), 0.56 (3H, s, H-14); '3C-NMR (150 MHz,

CD;0D) d: 209.9 (C-1), 37.4 (C-2), 30.5 (C-3), 29.3
(C-4), 48.4 (C-5), 69.1 (C-6), 148.6 (C-7), 150.8 (C-8),
106.5 (C-9), 80.6 (C-10), 127.4 (C-11), 172.2 (C-12),
8.6 (C-13),13.3(C-14), 14.4(C-15). VL= NMR %4
EICREEAR -0, e &Y 3 4 6a,100-
dihydroxy-1-oxoeremophila-7(11),8(9)-dien-12,8-olide.

tEY 4: AR (HEE, CisHis0s ESI-
MS m/z:262.1 [M]*. 'H-NMR (600 MHz, CDsOD) d:
3.09 (1H, m, H-4), 2.34 (3H, s, H-14), 1.67 (3H, s, H-
13), 1.16 3H, d, J = 6.9 Hz, H-15); '3C-NMR (150
MHz, CD;OD) ¢: 24.4 (C-1), 17.5 (C-2), 30.7 (C-3),
29.8 (C-4), 139.1 (C-5), 127.1 (C-6), 125.1 (C-7), 138.8
(C-8), 137.5 (C-9), 127.7 (C-10), 75.0 (C-11), 180.0
(C-12), 24.7 (C-13), 12.8 (C-14), 21.3 (C-15). VAL
NMR #fs 5 30k A —F, BSOS EREY 4 N
3-hydroxycacalolide.

W) 5: e R (FEE, C17H204, ESI-
MS m/z: 2912 [M + H]" . 'H-NMR (600 MHz,
CD;0D) d: 7.56 (1H, s, H-12), 6.39 (1H, s, H-6), 2.55
(1H,dd,J=11.5,3.4 Hz, H-10),2.18 (3H, s, H-2"), 1.92
(3H, s, H-13), 1.84 (2H, overlapped, H-2a, 4), 0.93 (3H,
d,J=6.7Hz,H-15),0.90 (3H, s, H-14); 3C-NMR (150
MHz, CDs;0D) ¢: 33.4 (C-1), 21.6 (C-2), 26.0 (C-3),
43.3 (C-4), 51.1 (C-5), 76.9 (C-6), 136.8 (C-7), 147.9
(C-8), 188.7 (C-9), 56.1 (C-10), 122.4 (C-11), 147.2
(C-12), 8.6 (C-13), 18.2 (C-14), 7.8 (C-15), 172.6 (C-
1),21.9 (C-2"). LL I NMR %l 5 SCilik 3 A — 5012,
W% EWEY 5 N 6B-acetoxy-9-oxo-10aH-
furanoeremophilane.

WA 6: TotalRY) (HFEE), CaoH206, ESI-
MS m/z: 359.1 [M + H]" . 'H-NMR (600 MHz,
CD;0D) ¢0: 6.94 (2H, d, J=1.9 Hz, H-2, 2"), 6.80 (2H,
dd,J=8.1, 1.9 Hz, H-6, 6"), 6.77 (2H, d, J= 8.1 Hz, H-
5,5",4.70 2H, d, J=4.1 Hz, H-7, 7"), 4.22 (2H, m, H-
9a, 9'a), 3.85 (6H, s, 2X-OMe), 3.83 (2H, m, H-9b,
9'b), 3.12 (2H, m, H-8, 8'); '3C-NMR (150 MHz,
CD;0D) ¢: 133.8 (C-1, 1"), 111.0 (C-2, 2"), 149.1 (C-3,
3", 147.3 (C-4,4"), 116.1 (C-5,5"), 120.0 (C-6, 6"), 87.5
(C-7, 7", 55.3 (C-8, 8", 72.6 (C-9, 9"), 56.4 (2 X -
OMe). L NMR $ifs 5 SCHRIEA — 513, #iss e
EY) 6 NI EEE .

WA T: TotakY) (FEE), C2iHas07, ESI-
MS m/z: 389.2 [M + H]". 'H-NMR (600 MHz,
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CD;0D) d: 6.95 (1H, d, J= 1.9 Hz, H-2), 6.81 (1H, dd,
J=28.1, 1.9 Hz, H-6), 6.77 (1H, d, J = 8.1 Hz, H-5),
6.66 (2H, brs, H-2', 6"), 4.71 (2H, d, J = 4.0 Hz, H-7,
7", 425 (2H, m, H-9a, 9'a), 3.87 (2H, m, H-9b, 9b"),
3.86 (3H, s, 3-OMe), 3.84 (6H, s, 3', 5-OMe), 3.14
(2H, m, H-8, 8'); *C-NMR (150 MHz, CD;OD) §:
133.8 (C-1), 111.0 (C-2), 149.1 (C-3), 147.3 (C-4, 4),
116.1 (C-5), 120.1 (C-6), 87.7 (C-7), 55.3 (C-8), 72.7
(C-9), 133.1 (C-1'), 104.5 (C-2', 6'), 149.3 (C-3', 5'),
136.2 (C-4'), 87.5 (C-7’), 55.5 (C-8'), 72.6 (C-9"), 56.4
(3-OMe), 56.8 (3', 5-OMe). LA NMR ##E 5 Ciik
FEAR -, S A T NIRRT .

G 8: Lt HPRY (HEE), CaaHaeOs, ESI-
MS m/z: 4192 [M + H]". 'H-NMR (600 MHz,
CD;0D) &: 6.67 (4H, s, H-2, 2/, 6, 6'), 4.73 (2H, d, J =
3.9 Hz, H-7, 7'), 4.28 (2H, m, H-9a, 9a’), 3.89 (2H, m,
H-9b, 9b'), 3.86 (12H, s, 3, 3/, 5, 5-OMe), 3.15 (2H, m,
H-8,8'); BC-NMR (150 MHz, CD;0D) 6: 133.1 (C-1,
1), 104.5 (C-2, 2', 6, 6), 149.3 (C-3, 3', 5, 5'), 136.1
(C-4, 4, 87.6 (C-7, 7'), 55.5 (C-8, 8"), 72.8 (C-9, 9"),
56.8 (3, 3,5, 5-OMe). Ll I NMR %l 5 SCiR B A
— 5], WEEREY) 8 N T HEER.

WEY9: R\ AR (FEE), CHqO;, ESI-
MS m/z: 139.0 [M + HJ* . 'H-NMR (600 MHz,
CD;0D) 6: 7.88 (2H, d, J = 8.5 Hz, H-2, 6), 6.82 (2H,
d,J =8.5Hz, H-3,5); *C-NMR (150 MHz, CD;OD)
8:122.9 (C-1), 133.0 (C-2, 6), 116.0 (C-3, 5), 163.2 (C-
4), 170.4 (-COOH). LAl NMR %45 SCHRIEA —
Fool, ¥ e G 9 AR .

E 10 HERR (HEEE), CsHsOs, ESI-
MS m/z: 169.0 [M+H]". 'H-NMR (600 MHz, CsDsN)
0:8.17 (1H, dd, J = 8.2, 1.9 Hz, H-6), 8.08 (1H, d, J =
1.9 Hz, H-2), 7.31 (1H, d, J = 8.2 Hz, H-5), 3.76 (3H,
s, OMe); '3C-NMR (150 MHz, CsDsN) d: 125.1 (C-1),
114.0 (C-2), 148.5 (C-3), 152.9 (C-4), 116.4 (C-5),
124.3 (C-6), 169.4 (COO-), 56.0 (OMe). LA NMR
B 5 SR AT, MU e A 10 4 3.4-
TREORHIR .

WEY 11: B AK (ZHETD, CoH1oOs,
ESI-MS m/z: 199.0 [M+H]*. 'H-NMR (600 MHz,
DMSO-ds) 6: 7.19 (2H, s, H-2, 6), 3.79 (6H, s, 2 X -
OMe); '3C-NMR (150 MHz, DMSO-ds) &: 120.8 (C-
1), 106.9 (C-2, 6), 147.4 (C-3, 5), 140.1 (C-4), 167.4

(-COOH), 56.0 (2X-OMe). LL_F NMR ¥#z 5 ik
FEAR—FOY, MUSEE 11 AT B

WA 12: EEMR (HFEE), CioH120s, ESI-
MS m/z: 213.1 [M + H]*. 'H-NMR (600 MHz,
CD;0D) d: 7.34 (2H, s, H-2, 6), 3.88 (6H, s, 3, 5-OMe),
3.82 (3H, s, 4-OMe); *C-NMR (150 MHz, CD;0D)
8:128.0 (C-1), 108.1 (C-2, 6), 154.2 (C-3, 5), 143.1 (C-
4), 170.0 (-COOH), 56.6 (3, 5-OMe), 61.1 (4-OMe).
PL b NMR s 5 5CREEA — 30, # @ ay)
12 4 3,4,5-—HEAERHR.

WEY13: TLEMAR (HEE), CioH1904, ESI-
MS m/z: 195.1 [M+H]*. 'H-NMR (600 MHz, CD;0OD)
8:7.75 (2H, dd, J=5.7, 3.3 Hz, H-3, 6), 7.63 (2H, dd, J =
5.7,3.3 Hz, H-4, 5), 3.90 (6H, s, 2X-OMe); 3C-NMR
(150 MHz, CD;0D) ¢: 133.3 (C-1, 2), 132.4 (C-3, 6),
129.9 (C-4,5),169.6 (-C=02), 53.1 (2X-OMe). DAL
NMR H#f 5 SRR A— 0, U e &4 13 4
R IR .

WA 14: AEBOIRY) CHEE), C17H2409, ESI-
MS m/z: 373.1 [M + H]*. 'H-NMR (600 MHz,
CD;0D) ¢: 6.75 (2H, s, H-2, 6), 6.55 (1H, d, J = 15.8
Hz, H-7), 6.33 (1H, dt,J=15.8, 5.6 Hz, H-8), 4.59 (1H,
d, J=7.8 Hz, H-1"), 4.22 (2H, m, H-9), 3.86 (6H, s, 3,
5-OMe), 3.78 (1H, dd, J = 12.0, 2.3 Hz, H-6'), 3.67
(1H, dd, J = 12.0, 5.2 Hz, H-6'a), 3.48 (1H, m, H-2"),
3.42 (2H, m, H-4', 5", 3.21 (1H, m, H-3"); 3C-NMR
(150 MHz, CD;0D) J: 135.8 (C-1), 105.4 (C-2, 6),
154.3 (C-3, 5), 135.3 (C-4), 131.3 (C-7), 130.0 (C-8),
63.6 (C-9), 105.3 (C-1"), 75.7 (C-2"), 78.3 (C-3"), 71.3
(C-4"),77.8 (C-5"), 62.5 (C-6", 57.0 (3, 5-OMe). LA L
NMR #0455 3R E A — S, MU e &7 14 4
KTHH.

& 15 AERAR (Z4h), CiHs0, ESI-
MS m/z: 425.7 [M—H] . 'H-NMR (600 MHz, CDCls)
0: 4.68 (1H, brs, H-29a), 4.56 (1H, brs, H-29b), 3.17
(1H, dd, J = 11.5, 4.8 Hz, H-3), 2.38 (1H, dt, J= 5.8,
16.3 Hz, H-19), 1.67 (3H, s, H-30), 1.02 (3H, s, H-28),
0.96 (3H, s, H-27), 0.94 (3H, s, H-26), 0.82 (3H, s, H-
25),0.78 (3H, s, H-24), 0.75 (3H, s, H-23); 3C-NMR
(150 MHz, CDCl;) d: 38.8 (C-1), 28.1 (C-2), 79.2 (C-
3), 40.2 (C-4), 55.4 (C-5), 18.5 (C-6), 34.4 (C-7), 39.0
(C-8), 50.6 (C-9), 37.3 (C-10), 21.1 (C-11), 25.3 (C-
12), 38.2 (C-13), 43.1 (C-14), 27.6 (C-15), 35.7 (C-16),
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43.0 (C-17), 48.1 (C-18), 48.4 (C-19), 151.1 (C-20),
30.0 (C-21),41.0 (C-22), 29.8 (C-23), 15.5 (C-24), 16.3
(C-25), 16.1 (C-26), 14.7 (C-27), 18.2 (C-28), 109.5
(C-29), 19.4 (C-30). LA~ NMR ¥i#5 5 kA —
22, MO EAED 15 NP R

th&W16: HERAR (FMh), CiHsiO, ESI-
MS m/z: 426.4 [M]*. '"H-NMR (600 MHz, CDCl;) &
4.71 (1H, s, H-30a), 4.65 (1H, s, H-30b), 3.10 (1H, m,
H-3), 1.02 (6H, overlapped, H-26, 27), 0.99 (3H, d, J =
6.3 Hz, H-21), 0.97 (3H, s, H-19), 0.92 (3H, d, J= 6.4
Hz, H-29), 0.91 (3H, s, H-28), 0.71 (3H, s, H-18); 13C-
NMR (150 MHz, CDCl3) 8: 35.1 (C-1), 31.3 (C-2), 76.7
(C-3), 39.3 (C-4), 47.2 (C-5), 20.8 (C-6), 28.3 (C-7),
133.7 (C-8), 134.7 (C-9), 36.6 (C-10),21.9 (C-11), 25.7
(C-12), 44.6 (C-13), 50.0 (C-14), 31.4 (C-15), 31.2 (C-
16), 50.5 (C-17), 15.9 (C-18), 18.9 (C-19), 36.5 (C-20),
18.4 (C-21), 35.0 (C-22), 30.9 (C-23), 157.0 (C-24),
33.9(C-25),22.0 (C-26), 22.2 (C-27), 24.6 (C-28), 15.2
(C-29),106.1 (C-30). LA NMR ¥ 5 CRRFEA—
2, MU EAE) 16 B

AW 17: s IR (S, CaoH3602, ESI-
MS m/z: 307.3 [M—H] . 'H-NMR (600 MHz, CDCl3)
d: 5.33 (4H, m, H-9, 10, 12, 13), 4.11 (2H, q, J = 7.1,
H-1'), 2.75 2H, t, J= 6.9 Hz, H-11), 2.27 (2H, t, J =
7.6 Hz, H-2), 2.03 (4H, m, H-8, 14), 1.60 3H, t,J=7.5
Hz, H-2"), 0.87 (3H, t, J = 6.8 Hz, H-18); 3C-NMR
(150 MHz, CDCl3) 6: 174.0 (C-1), 34.5 (C-2), 25.1 (C-
3), 29.3 (C-4), 29.8 (C-5), 29.8 (C-6), 29.7 (C-7), 27.3
(C-8), 130.2 (C-9), 130.3 (C-10), 27.3 (C-11), 128.2
(C-12), 128.0 (C-13), 31.7 (C-14), 22.7 (C-15), 29.3
(C-16), 29.5 (C-17), 14.4 (C-18), 64.3 (C-1"), 14.2 (C-
2. A b NMR #5455 SR B AR — 529, MU Etl
HEW 17 RINER 2,15

WA 18: W3 Bk (&), CisH340,, ESI-
MS m/z: 283.5 [M+H]*. 'H-NMR (600 MHz, CDCl3)
J: 5.34 (2H, m, H-15, 16), 2.34 (2H, t, J = 7.6 Hz, H-
2),2.01 (2H, m, H-17), 0.88 (3H, t, J= 6.7 Hz, H-18);
13C-NMR (150 MHz, CDCl3) 6: 180.3 (C-1), 34.2 (C-
2), 27.4 (C-3), 29.2 (C-4), 29.4 (C-5), 29.5 (C-6), 29.6
(C-7), 29.7 (C-8), 29.8 (C-9), 29.8 (C-10), 29.8 (C-11),
29.8 (C-12), 32.1 (C-13), 27.3 (C-14), 130.2 (C-15),
129.9 (C-16), 22.8 (C-17), 14.3 (C-18). LL_F NMR %1
W5 SCHRFE AR —F), M e E 18 8 15-1)\

WEY19: Ak AR (F45), CaHis02, ESI-
MS m/z:311.7 [M+H]". 'H-NMR (600 MHz, CDCls)
8: 5.34 (2H, m, H-10, 11), 2.34 (2H, t, J= 7.5 Hz, H-
2),0.88 (3H, t,J= 6.7 Hz, H-20); '*C-NMR (150 MHz,
CDCls) 6: 180.3 (C-1), 34.2 (C-2), 24.8 (C-3), 29.9 (C-
4), 29.8 (C-5), 29.8 (C-6), 29.8 (C-7), 29.7 (C-8), 29.7
(C-9), 130.0 (C-10), 130.0 (C-11), 27.4 (C-12), 29.5
(C-13), 29.5 (C-14), 29.4 (C-15), 29.2 (C-16), 29.6 (C-
17), 32.1 (C-18),22.8 (C-19), 14.3 (C-20). LA - NMR
K 5 ORI AR —F0, e A 19 4 10-—
ARV
4 g

ENTFIWI e = SRS A i
Ry B3] 19 MG, B4 5 MEEEE 1~
5). 3MARIERZE (6~8). 6 MHERI (9~14).
SANHABERUL &Y (15~19), HP &1
&, tEY 5~14. 16~19 BN E IR FH T 5L
By EsigEl,

R SCE s, WEY 6 X s £ b
(lipopolysaccharides, LPS) i3] RAW264.7 4il il
NO REHCRA W MHNEH, FEENHIKEE (median
inhibition concentration, ICso) A (51.04+3.00)
umol/LB7); Ak -&4) 7 REsE RS LPS 53 (1) B #EK
PR IR 40 e BMDCs H 41 /25 -12 T2 p40
K14 %, ICsofE A (2.00£0.15) umol/LI281; k&4
8 7£ 25. 50. 100 pmol/L ¥KFE K, S EA M
#] LPS Hll¥ 1 RAW264.7 408 NO. R FIIR 2 Ea-
IR IRBE R -0 AR FR-1B EARIRA T 3R-6 7K
P & mRNA #ik, [ FEE S SR A,
WEAEE-2. AT «B 1) mRNA K& (7K P2,
AP 9 1E 25 pmol/L W FE T fig W3 i B 1y
RPCH M 3D BRIE 2 0E A 1) L 5T 45 8 2R il
(matrix metalloproteinase, MMP1. MMP3, MMP13)
1) mRNA 7KFBY%; (54 10 FEHK BN 10 pmol/L
X LPS Hl ¥ RAW264.7 Filg 4 i B A FHE A,
REAMHIZ IR T «B B AL A A G &R 6 B2 A:01,
1EE9 11 78 100 umol/L ¥R & I I 35 P4 LPS 53
(1] RAW264.7 B4R RS0 R F--an BT ZIIRER
B I A -6 HIF= A0 bk, AR aT b
RIFEE0E RIER. BARUEMEABETR
TEPESY, S AR Ak S o AR B A A AT IR
TE PRI S AR LRI T, B S B B aIE )
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