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Abstract: Objective To study diterpenoids and their anti-inflammatory activities of Wujiapi (4canthopanacis Cortex, the root bark
of Acanthopanax gracilistylus W. W. Smith). Methods The chemical constituents were separated and obtained by MCI resin column,
silica gel column, thin-layer chromatography, semi-preparative HPLC and other methods. Their structures were identified by nuclear
magnetic resonance, mass spectrometry, infrared spectrum, and so on. The Griess method was used to evaluate the anti-inflammatory
activity by testing the inflammatory factor release model induced by lipopolysaccharide in mouse monocyte macrophage RAW264.7
cells. Results A total of 13 compounds were isolated from the 70% ethanol extract of Acanthopanacis Cortex, including seven ent-
pimarane diterpenoids: 7p-hydroxy-ent-pimara-8(14),15-dien-19-oic acid (1), 7-oxo-ent-pimara-8(14),15-dien-19-oic acid (2), 7p-
methoxy-ent-pimara-8(14),15-dien-19-oic acid (3), ent-pimara-6,8(14),15-trien-19-oic acid (4), 14-oxo-ent-pimara-8,15-dien-19-oic-
acid (7), 14-hydroxy-16-devinyl-ent-pimara-8,11,13-trien-17-oic acid (8), 7a-hydroxy-ent-pimara-8(14),15-dien-19-oic acid (11), and
6 ent-kaurene diterpenoids: 16a,17-dihydroxy-ent-kaur-19-oic acid (5), 17-hydroxy-ent-kaur-19-oic acid (6), ent-kaur-16-en-19-oic
acid (9), 17-oxo-ent-kaur-19-oic acid (10), 17-oxo-ent-kaur-15-en-19-oic acid (12), and 17-hydroxy-ent-kaur-15-en-19-oic acid (13).
Compound 8 is a new compound, named acangraciloic acid G1. Compound 3 and 4 are obtained from this plant for the first time. In
vitro anti-inflammatory activity studies showed that all of the compounds exhibited anti-inflammatory activities, among which 1—3
and 7 showed higher anti-inflammatory activities. The anti-inflammatory activities of pimarane diterpenoids are stronger than those of
kaurene diterpenoids. The activity order of C-7 substitution of pinane diterpenoids is B-OH > B-OCH3 > A® double bond > C=0 > a-
OH. Conclusion The compounds isolated and identified in this experiment and their activity research provide a basis for the
establishment of specific quality control methods for Acanthopanacis Cortex, as well as the rational development and utilization of
medicinal resources.

Key words: Acanthopanacis Cortex; diterpenoids; anti-inflammatory activity; acangraciloic acid G1; 7fB-methoxy-ent-pimara-
8(14),15-dien-19-oic acid; ent-pimara-6,8(14),15-trien-19-oic acid
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Ji-19- WA BE R [7B-methoxy-ent-pimara-8(14),15-
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W& 1. AT ERH K. HR-ESI-MS m/z:
317.211 1 [M—H], BWfE RN 317.2122, #0751
A Ca0H3003. 'H-NMR (600 MHz, CDCl3) 6: 5.69
(1H, dd, J=17.3, 10.4 Hz, H-15), 5.46 (1H, brs, H-14),
4.96 (1H, dd, J=10.4, 1.7 Hz, H-16), 4.84 (1H, dd, J =
17.4, 1.7 Hz, H-16), 4.28 (1H, brs, H-7), 2.20 (1H, dt,
J=14.0 Hz, H-3B), 2.12 (1H, m, H-9), 2.10 (2H, m, H-
6), 1.84 (1H, dd, J = 9.0, 7.0 Hz, H-5), 1.79 (1H, dt,
J=3.4,13.9 Hz, H-2B), 1.72 (1H, brd, J = 13.1 Hz, H-
1B), 1.59 (2H, m, H-11p, 12B), 1.47 (1H, dq, J = 3.0,
14.0 Hz, H-20), 1.27 (3H, s, H-18), 1.24~1.37 (2H, m,
H-1la, 12a), 1.12 (1H, m, H-3a), 1.11 (1H, ddd, J =
13.5,13.5, 4.5 Hz, H-10), 1.04 (3H, s, H-17), 0.63 (3H,
s, H-20); 13C-NMR (150 MHz, CDCls) 8: 183.4 (C-19),
146.4 (C-14), 140.2 (C-8), 133.2 (C-15), 113.3 (C-16),
73.2 (C-7), 48.3 (C-5), 45.7 (C-9), 39.2 (C-4), 39.2 (C-
1), 43.6 (C-10),38.5 (C-13),37.9 (C-3), 35.5 (C-12), 30.6
(C-6), 29.0 (C-18), 28.8 (C-17), 19.6 (C-2), 18.7 (C-11),
13.0(C-20). LA 35 SCiffoE—2, S e iz
EWIN TB-FHE-8(14),15- M- 19- S HFFABEIE o

e 2: BETLERHMA. HR-ESI-MS m/z:
315.1952 [M—H] ", Hig{E R 315.196 6, HEll5r+
A CooH2s03. 'H-NMR (600 MHz, CDCl;) 6: 6.58
(1H, s, H-14), 5.68 (1H, dd, J = 17.5, 10.5 Hz, H-15),
5.00 (1H, dd, J = 10.5, 1.4 Hz, H-160), 4.76 (1H, dd,
J=175,1.4 Hz, H-16p), 3.13 (1H, dd, /= 18.8, 13.6
Hz, H-6a), 2.81 (1H, dd, J = 18.8, 5.0 Hz, H-6B), 2.19
(1H, m, H-9), 2.01 (1H, dd, /= 16.4, 5.0 Hz, H-5), 1.25
(3H, s, H-20), 1.13 (3H, s, H-18), 0.76 (3H, s, H-17);
BC-NMR (150 MHz, CDCls) 6: 200.6 (C-7), 182.1 (C-
19), 145.7 (C-15), 142.8 (C-14), 136.8 (C-8), 114.3 (C-
16), 51.7 (C-5), 50.4 (C-9), 44.0 (C-4), 39.3 (C-13),
38.8 (C-12), 38.7 (C-1), 38.0 (C-3), 37.3 (C-10), 35.0
(C-6), 28.4 (C-18), 28.3 (C-17), 19.6 (C-2), 19.1 (C-11),
12.9(C-20). LA 305 SOk —2®, #es e iz
EWIN T-oxo0-ent-pimara-8(14),15-dien-19-oic acid.

e 3: BETLERMA. HR-ESI-MS m/z:

331.226 8 [M—H] ", Hig{E } 331.2279, 5>+
3N C21H3103. 'H-NMR (600 MHz, CDCls) d: 5.70
(1H, dd, J = 17.3, 10.4 Hz, H-15), 5.40 (1H, s, H-14),
4.97 (1H, dd, J=10.4, 1.7 Hz, H-16), 4.88 (1H, dd, J =
17.3, 1.7 Hz, H-16), 3.60 (1H, t, J= 3.1 Hz, H-7), 3.16
(3H, s, H-21), 2.15 (2H, m, H-3), 2.06 (1H, m, H-6),
1.92 (1H, m, H-9), 1.76 (1H, m, H-5), 1.68 (2H, m, H-
1), 1.60 (2H, m, H-12), 1.46 (2H, m, H-2), 1.34 (2H, m,
H-11), 1.26 (3H, s, H-18), 1.08 (3H, s, H-17), 0.65 (3H,
s, H-20); 3C-NMR (150 MHz, CDCl3) 8: 183.6 (C-19),
146.4 (C-15), 135.5 (C-8), 134.5 (C-14), 113.2 (C-16),
81.7 (C-7),54.6 (C-21), 48.8 (C-5), 45.7 (C-9), 43.6 (C-
4), 39.1 (C-10), 38.8 (C-1), 38.7 (C-13), 37.8 (C-3),
35.5 (C-12), 29.9 (C-6), 29.6 (C-17), 28.8 (C-18), 19.5
(C-2), 18.7(C-11), 13.2(C-20). PA_E¥da 5 ik iE
—F, W ZAAEYIN TB-methoxy-ent-pimara-
8(14),15-dien-19-oic acid.

ey 4: BETLEEHMA. HR-ESI-MS m/z:
299.200 7 [M—H], HiR{EH 299.2017, HEM 7+
ﬁy\j Co0H23026 "H-NMR (600 MHz, CDC13) 0: 6.6
(1H, dd, J=2.7, 11.6 Hz, H-6), 6.03 (1H, brd, /= 11.6
Hz, H-7),5.72 (1H,dd,J=17.2,10.1 Hz, H-15), 5.24
(1H, s, H-14), 4.96 (1H, dd, J = 10.3, 1.7 Hz, H-16),
4.86 (1H, dd, J=17.3, 1.8 Hz, H-16), 2.15~2.25 (1H,
m, H-3), 2.04~2.10 (1H, m, H-5), 1.91~1.99 (1H, m,
H-9), 1.79~1.91 (1H, m, H-11), 1.68~1.75 (2H, m,
H-1), 1.60~1.66 (1H, m, H-12), 1.53~1.55 (1H, m,
H-11), 1.50~1.53 (1H, m, H-2), 1.33 (3H, s, H-18),
1.28~1.31 (1H, m, H-12), 1.24~1.28 (1H, m, H-2),
1.07~1.09 (1H, m, H-3), 1.07 (3H, s, H-17), 0.63 (3H,
s, H-20); 3C-NMR (150 MHz, CDCl5) 8: 180.9 (C-19),
147.3 (C-15), 135.9 (C-8), 131.7 (C-14), 128.3 (C-7),
127.4 (C-6), 113.1 (C-16), 55.5 (C-5), 49.3 (C-9), 43.2
(C-4), 38.9 (C-13), 37.9 (C-10), 37.4 (C-3), 37.2 (C-1),
35.4 (C-12), 29.0 (C-17), 28.2 (C-18), 19.5 (C-11), 18.6
(C-2), 11.8(C-20), LA 34 5 ClifdiE — 200, s
EZNEYIN ent-pimara-6,8(14),15-trien-19-oic acid.

&Y 5. BT ERH K. HR-ESI-MS m/z:
3352219 [M—H] ", Hi{dk 3352228, HEl4r+
A Co0H3204. 'H-NMR (600 MHz, CDCl3) 6: 3.70
(1H, d, J = 11.3 Hz, H-17a), 3.59 (1H, d, J = 11.3 Hz,
H-178), 2.11 (1H, d, J = 13.4 Hz, H-3a), 2.02 (1H, brs,
H-13), 1.18 (3H, s, H-18), 0.98 (3H, s, H-20), 0.83 (1H,
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td, J = 13.0, 4.0 Hz, H-1p); BC-NMR (150 MHz,
CDCls) 6: 181.5 (C-19), 82.8 (C-16), 66.8 (C-17), 58.0
(C-5), 57.3 (C-9), 53.7 (C-15), 46.2 (C-13), 45.7 (C-8),
44.6 (C-4),43.2 (C-7),41.8 (C-1),40.7 (C-10),39.1 (C-
14), 38.1 (C-3), 29.3 (C-18), 27.1 (C-12), 23.2 (C-6),
20.1(C-2),19.5(C-11),16.1 (C-20). LA X3 5 ik
friE—3, WS I AN 160,17-dihydroxy-
ent-kaur-19-oic acid.

&Y 6: BT ERHAK. HR-ESI-MS m/z:
319.226 8 [M—H], HRME N 319.2279, #HEMl5r+=X
N C20H303. "H-NMR (600 MHz, CD;0D) d: 3.29 (1H,
s, H-17), 1.17 (3H, s, H-18), 0.96 (3H, s, H-20), 0.92~
0.81 (1H, m, H-1p); 3C-NMR (150 MHz, CD;0D) ¢:
181.8 (C-19), 67.9 (C-17), 58.5 (C-5), 57.1 (C-9), 46.5 (C-
15), 46.1 (C-8), 4.8 (C-4), 44.6 (C-16), 43.1 (C-14), 42.3
(C-1), 41.0 (C-10), 39.7 (C-13), 39.4 (C-7), 38.2 (C-3),
32.7(C-12),29.7 (C-18), 23.9 (C-6), 20.5 (C-2), 20.1 (C-
11),16.5 (C-20). LA 35 SCifhaE — 3502, #sE
ZMWAYIN 17-hydroxy-ent-kaur-19-oic acid.

ey 7. BETLEEHMA. HR-ESI-MS m/z:
315.1955[M—H] ", Hig{E R 315.196 6, HEll5r+
ﬁy\j Co0H23035 "H-NMR (600 MHz, CD3OD) 0:6.04
(1H, dd, J = 17.7, 10.9 Hz, H-150), 5.07 (1H, d, J =
10.8 Hz, H-16), 4.97 (1H, d, J = 17.6 Hz, H-16), 2.40
(2H, m, H-6a, 6pB), 2.19 (1H, d, J= 13.0 Hz, H-30), 2.11
(1H, m, H-11a), 2.00 (1H, m, H-7p), 2.42 (1H, m, H-
7a), 1.96 (1H, m, H-2a), 1.95 (1H, m, H-1a), 1.92 (1H,
m, H-12a), 1.80 (1H, m, H-12f), 1.78 (1H, m, H-11p),
1.56 (1H, m, H-2B), 1.35 (1H, brd, J = 12.5 Hz, H-5p),
1.24 (3H, s, H-19p), 1.21 (1H, m, H-1p), 1.14 (3H, s,
H-17), 1.07 (1H, d, J = 4.2 Hz, H-3p), 1.04 (3H, s, H-
20); '3C-NMR (150 MHz, CD;0D) d: 204.5 (C-14),
181.0 (C-18), 165.2 (C-9), 143.4 (C-15), 130.1 (C-8),
113.1 (C-16), 53.1 (C-5), 47.3 (C-13), 44.4 (C-4), 40.9
(C-10), 38.2 (C-3), 37.1 (C-1), 34.6 (C-12), 28.7 (C-19),
26.3 (C-7),22.2 (C-17), 22.1 (C-6), 20.7 (C-11), 20.2 (C-
2),17.8(C-20). VA ¥ 5 ko —303), e
1ZA &N melanocane E.

EY 8: ABTEEMAK. [a]y-40.4 (c0.10,
MeOH); UV AMM (mm): 201 (3.38), 272 (2.09);

max

IR viver (em™"): 3390, 2909, 1696, 1639, 1416, 1265,

max

814. HR-ESI-MS m/z: 287.164 1 [M—H] ", FiR{EH AN
287.1653, #EM4rT20A CisHa40s5, AEFEN 7.

'H-NMR (& 1) 87~ F 2 MAHE [0u1.12(s), 1.27
()] A1 ASRUBEAIEF I [0u 2.14 (s)] HIMF(E. 18
it BC-NMR dc 122.7 (C-8), 147.2 (C-9), 116.6 (C-11),
127.4 (C-12), 120.3 (C-13), 151.7 (C-14) 6 N C 85
A] A SE IR IAEAE, 0u6.73 (J=8.4Hz),6.84(J=8.4
Hz) A LRI 2 ASHHARR T @it HMBC (B 1D
i 516.84 (J=8.4Hz) 5 C-9. C-11 fil C-14 {55
K, 6n6.73(J=8.4Hz) 5 C-8. C-9 1 C-13 {55 4H
X’ WERAELLT 11 A1 12 £7; JEiE HMBC #
H-7 #1 Hs-15 5 C-14 WA 5 AT HEN H FEAE
14 {75 83 HMBC H H3-16 5 ¢ 180.1 AH < AT HEN
BRIELE 17 7. HR4E HMBC + 6c 147.2 5 H-7. H-
12, H-18 fJ#H%, oc 122.7 5 H-6. H-7. H-11 #
%, 6c38.1 5 H-1. H-2. H-5. H-18 fAHISAT i —
HAE A5 M . #R4E 'H-"H COSY # H-1 5 H-2 )
5%, H-2 5 H-3. H-5 5 H-6. H-6 5 H-7. H-11
5 H-12 fIAHSE, 454 HMBC 5 8E, WHEEHF

£ 1 &Y 8 & 'H- 1 BC-NMR ##& (600/150 MHz,
CDs;0D)

Table 1 'H- and 3C-NMR spectroscopic data for compound
8 (600/150 MHz, CDs0D)

{3DA ou oc
lo 2.23 (m) 39.7
1B 1.31 (m)
2a 1.98 (m) 19.9
2p 1.56 (m)
3a 2.21 (m) 375
3B 1.07 (dt,J=13.2,4.2 Hz)
4 43.5

1.47 (d, J=12.6 Hz) 52.5
60 2.19 (m) 20.4
6p 1.96 (m)
To 2.90 (dd, J=16.8, 5.4 Hz) 25.8
7P 2.45 (m)

122.7

9 147.2
10 38.1
11 6.73 (d, J=8.4 Hz) 116.6
12 6.84 (d, /=8.4 Hz) 127.4
13 120.3
14 151.7
15 2.14 (s) 14.7
16 1.27 (s) 27.9
17 180.1
18 1.12 (s) 22.3
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4R (K 1), @it NOESY i H-5 5 H-1p. H-
7B+ H-16 AHOG, HERTHARXRY (] 2). 4560 B3
5, IFH O EYIEIEL, EY) 8 A
5E A 14-hydroxy-16-devinyl-ent-pimara-8,11,13-trien-
17-oic acid, % Sci-finder f%, & 1 MNHTHIFRAEA
B s, A A4 R 4EEE TUNER Gl.

L 215 /‘F)
L o)
2 OH OH
3
HOOC™ HOOC tj
17 16 Y

1 &Y 8 MLH (L) FMx#E HMBC (>). 'H-'H
COSY (—) #% (&)

Fig. 1 Structure (left), key HMBC (—) and 'H-'H COSY
(—) correlations (right) of compound 8

2 L&Y 8 HIXHE NOESY X ()
Fig.2 Key NOESY correlations (<>) of compound 8

WEY 9: A EEEMA. HR-ESI-MS m/z:
301.216 7 [M—H] ", Hig{Ek 301.2173, 5+
A Co0H3002. 'H-NMR (600 MHz, CDCl3) 6: 4.80
(1H, brs, H-170), 4.74 (1H, brs, H-17B), 2.64 (1H, brs,
H-13), 2.23 (2H, m, H-15), 2.16 (1H, d, J= 12.0 Hz, H-
3), 2.05 (1H, d, J = 8.5 Hz, H-16), 1.99 (1H, dd, J =
11.2,2.2 Hz, H-14), 1.87 (2H, m, H-1, 2), 1.82 (2H, m,
H-6), 1.60 (2H, m, H-11), 1.52 (2H, dt,J=3.5, 13.0 Hz,
H-7), 1.46 (2H, m, H-12), 1.43 (1H, m, H-2), 1.24 (3H,
s, H-19), 1.14 (1H, dd, J= 11.4, 5.0 Hz, H-14), 1.06 (H,
d, J=5.2 Hz, H-5), 1.03 (1H, d, J = 7.0 Hz, H-9), 1.00
(1H, dt,J=4.5, 13.5 Hz, H-3), 0.95 (3H, s, H-18), 0.81
(1H, dt, J=13.4,3.6 Hz, H-1),0.76 (1H, s, H-20); '3C-
NMR (150 MHz, CDCls) d: 183.4 (C-19), 155.8 (C-16),
103.0 (C-17), 57.1 (C-5), 55.2 (C-9), 49.0 (C-15), 44.2
(C-8), 43.9 (C-13), 43.7 (C-4), 41.3 (C-7), 40.7 (C-1),
39.7 (C-14), 39.6 (C-10), 37.8 (C-3), 33.1 (C-12), 28.9
(C-18), 21.8 (C-6), 19.1 (C-2), 18.4 (C-11), 15.6 (C-

20). LA EEHE S SOk HRGE —E09, MUS e G
N ent-kaur-16-en-19-oic acid.

EY10: HETEEMAK. HR-ESI-MS m/z:
317.2114 [M—H], HIR{E N 317.2122, #HEWl5+
A Ca0H3003. 'H-NMR (600 MHz, CD;0D) : 9.59
(1H, d, J= 1.6 Hz, H-17), 2.62 (1H, t, J = 5.3, 9.2 Hz,
H-16), 2.00~2.03 (1H, m, H-3a), 1.30~1.85 (8H, m,
H-20, 3f, 11, 12, 140), 1.10 (3H, s, H-18), 0.86 (3H, s,
H-20), 0.75~0.83 (1H, m, H-1B); BC-NMR (150
MHz, CD;0D) 6: 203.9 (C-17), 178.6 (C-19), 56.0 (C-
5), 54.6 (C-9), 52.7 (C-16), 48.6 (C-8), 44.6 (C-4), 42.9
(C-7), 40.8 (C-1), 40.4 (C-15), 39.1 (C-10), 37.7 (C-
13), 37.3 (C-3), 37.0 (C-14), 30.5 (C-12), 28.6 (C-18),
22.2 (C-6), 18.9 (C-2), 18.3 (C-11), 15.4 (C-20). VL L
s 5 SOk aE — 20, W e A AN 17-oxo-
ent-kaur-19-oic acid.

&Y 1. AT EEMA. HR-ESI-MS m/z:
317.211 8 [M—H] ", HR{E N 317.2122, #El5r+
ﬁyﬂ C20H30035 "H-NMR (600 MHz, CD3OD) 0:5.74
(1H, dd, J = 16.8, 10.2 Hz, H-15), 5.60 (1H, brs, H-14),
4.95 (1H, dd, J = 10.8, 2.4 Hz, H-16), 494 (1H, dd, J =
16.8, 1.8 Hz, H-16), 3.87 (1H, brs, H-7), 2.80 (1H, ddd,
J=12.7,4.7,12 Hz, H-6p), 2.55 (1H, q, J = 12.7 Hz, H-
6a), 2.24 (2H, dt, J = 14.0 Hz, H-3p), 2.16 (1H, m, H-9),
1.86 (1H, dd, J=9.6, 7.8 Hz, H-5), 1.79 (1H, dt, J= 13.8,
4.8 Hz, H-2p), 1.73 (1H, brd, J = 13.2 Hz, H-1p), 1.59
(2H, m, H-11B, 12B), 1.44 (1H, dq, J = 14.4, 4.2 Hz, H-
20), 1.25 (3H, s, H-18), 1.25~1.36 (2H, m, H-11a,
12a), 1.12 (1H, m, H-3a), 1.11 (1H, ddd, J=13.2, 13.2,
6.6 Hz, H-1a), 1.04 (3H, s, H-17), 0.67 (3H, s, H-20);
3C-NMR (150 MHz, CD;0D) 6: 181.1 (C-19), 148.2 (C-
15), 141.6 (C-8), 125.8 (C-14), 113.5 (C-16), 73.4 (C-7),
54.1 (C-5), 50.0 (C-9), 44.6 (C-10), 40.2 (C-4), 40.1 (C-
1), 39.1 (C-3), 39.0 (C-13), 36.5 (C-12), 34.9 (C-6), 29.7
(C-17),29.4 (C-18), 20.6 (C-2), 20.3 (C-11), 14.3 (C-20).
DL B4 5 SOk — 30, Sz e s To-
hydroxy-ent-pimara-8(14),15-dien-19-oic acid.

& 12: ABTEEH K. HR-ESI-MS m/z:
317.1958 [M—H] ", Hi{E kN 315.196 6, HEMl5r+
A CaH2503. 'H-NMR (600 MHz, CDCl3) 6: 9.73
(1H, s, H-17), 6.57 (1H, s, H-15), 3.04 (1H, d, J = 3.6
Hz, H-13), 2.17 (1H, d, J = 10.8 Hz, H-3a), 1.26 (3H,
s, H-18), 1.00 (3H, s, H-20), 0.83 (1H, td, /= 16.8, 12.6
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Hz, H-1B); BC-NMR (150 MHz, CDCls) 6: 189.3 (C-
17), 182.2 (C-19), 161.3 (C-15), 148.7 (C-16), 56.6 (C-
5), 50.9 (C-9), 46.0 (C-8), 43.7 (C-4), 43.0 (C-7), 40.6
(C-1), 40.1 (C-10), 38.2 (C-14), 37.9 (C-13), 37.8 (C-
3), 28.9 (C-18), 25.1 (C-12), 20.2 (C-6), 19.0 (C-2), 18.7
(C-11), 15.5 (C-20), LA FHdE 5 CmkHaE —20e), i
KB ZANEYIN 17-0x0-ent-kaur-15-en-19-oic acid.
&9 13: E@?ﬁmﬁé*ﬁﬁl{ HR-ESI-MS m/z:
317.2112[M—H], EiB{E N 317.2122, #HEWHT
9 Ca0H30030 1H—NMR (600 MHz, CDCL) ¢: 5.37
(1H, d, J=10.3 Hz, H-15), 4.19 (2H, d, J = 2.0 Hz, H-
16), 2.54~2.58 (1H, m, H-13), 2.10 (1H, m, H-3a),
1.23 (3H, s, H-18), 0.98 (3H, s, H-20), 0.80~0.94 (1H,
m, H-1B); BC-NMR (150 MHz, CDCl;) 6: 182.4 (C-
19), 146.4 (C-16), 135.9 (C-15), 61.7 (C-17), 57.1 (C-
5), 49.3 (C-8), 48.0 (C-9), 44.3 (C-7), 44.0 (C-4), 41.5
(C-13), 41.1 (C-1), 40.2 (C-10), 39.6 (C-14), 38.4 (C-3),
29.3 (C-18), 25.9 (C-12), 21.1 (C-6), 19.5 (C-2), 19.3 (C-

50 100 C LPS3.1256.2512.5 25 50 100

NO ¥R /(umol L")
o B ® oo
o & o

~ oo o

11),15.8 (C-20). LA F3#E 5 SChifhaE — 3509, e
ZMAYIN 17-hydroxy-ent-kaur-15-en-19-oic acid.
3.2 MRTEMIFIELER

3.2.1  HARLAYINTNHL RAW264.7 41 11505
W 55X IR, 13 M SR EAE 3.125~
100 umol/L, ZHAEIE JI7E 80% LA |, R EMZR,
AYCNTE 3.125~100 pumol/L AZiRFE i A HH Bl 41 g
BPE, DRE SO0 BETE M SRR ST LA R R L 1
TARIEHINS .

3.2.2  HARLAEYIXT LPS HI¥ RAW264.7 4
NO & =IME T RN R H 2 B A 3 1)
LGB RIER, KA MTT T 1 408
PRSI, 725 D0 HRAH A A7 15 28 100%. 5 LPS
AL, 8 M EI BA IR IENE, &Y 1~3,
7 BAERGEMPTR G, R HAED 1~5. 7. 9,
10 (& IR E 3G, NO & &k, P
PERESE: (B 6. 9 TREIREAE 25~100 pmol/L B}
APURIENE, R REIR R AR AT ARG (B 3D,

50 100 C LPS3.1256.25125 25 50 100 0 50 100 C LPS3.125625125 25 50 100

DiDOX WA U(pmol L) DiDOX A 2/(umol - L) DiDOX A 3/(umol L")
=129 T 16 .
— - _
S 8 I 124, ; 8
g 8 _
X
g 0 0 0
> 50 100 C LPS3.125625125 25 50 100 50 100 C LPS3.12562512.5 25 50 100 50 100 C LPS3.12562512.5 25 50 100
“ DIiDOX A4 4/(umol-L ™) DiDOX A0 5/(umol-L ) DiDOX &4 6/(umol - L)
= 12 o 40 ] 16
z g - 301 12
. 20 8
§~ 4 ; 10 4
20 0
> 50 100 C LPS3.125625125 25 50 100 50 100 C LPS3.125625125 25 50 100 50 100 C LPS3.12562512.5 25 50 100
Z DiDOX 1A T (umol L) DIiDOX A4 8/(umol-L ™) DIiDOX A4 9/(umol-L )
12 T T 40
T I 30
— .
z 8 _ 20
£ 4 10
=0 0 0
® 50 100 C LPS3.12562512.5 25 50 100 50 100 C LPS3.12562512.5 25 50 100 50 100 C LPS3.12562512.5 25 50 100
S DIiDOX &4 10/ (umol L") DiDOX AP 11/ (umol - L) DIiDOX B4 12/(umol L")
o 40
Z 30
£ 20
= 10
= o)
®
z 50 100 C LPS3.125625125 25 50 100
Z DiDOX A4 13/(umol - L")

DiDOX-BTEXTIE  C-2 Xt LPS-IIA LPS
DiDOX-positive control ~ C-blank control LPS-add LPS

3 13 MEAIRT NO BHINEIER (n=3)
Fig. 3 Inhibitory activities of 13 compounds (n = 3)
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AR AR 3] 13 A iR &Y, 25N
7T AR HEAY) 1~4. 7. 8. 11, LK 6
A SRR LAY 5. 64 9. 104 12, 13. 1k
E 8 1 BRI ki, LAY 3 N 4
RTEE RZAEY I

PRAMTL R IEPERE TR I, HEAa e Y i P 28
T S T RS R A . XA e R
M 5T R AE 45 R AT ORI, XA 7 ALEL
RIEVENRAF A B-OH>B-OCH; > AS X4 >C=0>a-
OH GiEMENF N 1>3>4>2>11).

ASIG 0 B 4 I N B s A A S I
PERE T, 9 N B 2 e bl ) 0 o 42 1) 7 32 3
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