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Abstract: Objective To elucidate the active substances in Nepeta bracteata and their anti-inflammatory activities. Methods The
chemical constituents of N. bracteata were systematically isolated and purified by various chromatographic methods, and the
structures of the compounds were identified by spectral analysis and physicochemical properties. Meanwhile, MTT colorimetry was
used to test the anti-inflammatory activities of the compounds in vitro with hydrocortisone as the positive control. Results Twenty
compounds (two phenolic acids and 18 diterpenoids) were isolated and identified from N. bracteata and identified as
7-oxodehydroabietic acid (1), dehydroabietol (2), lambertic acid (3), 3B,7a-dihydroxy-abieta-8,11,13-triene (4), triptobenzene L (5),
13S5-hydroxy-9-0x0-9,10-seco-abiet-8(14)-en-18,10a-olide (6), 8,11,13-abietatriene-7a,18-diol (7), 3,19-dihydroxy-abieta-8,11,13-
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triene (8), 70,15,18-trihydroxy-abieta-8,11,13-triene (9),
19-acetoxy-15-hydroxy-abieta-8,11,13-triene  (12),

7a-hydroxy-abieta-8,11,13-trien-19-ylacetate  (13),

abieta-8,11,13-trien-7B-0l (10), 6a-hydroxycallitrisic acid (11),

salicylis acid (14),

trans-3-hydroxy-4-methoxy-cinnamic acid (15), 15-hydroxycallitrisic acid (16), 73-hydroxycallitrisic acid (17), 6-hydroxycallitrisic

acid (18), angustanoic acid G (19) and Jiadifenoic acid K (20). The results of anti-inflammatory activity showed that compound 11
inhibited the release of NO in LPS induced mouse macrophages RAW264.7, with ICso value of 0.256 mg/mL. Conclusion

Compounds 5, 6, 11 and 13 were isolated from Lamiaceae for the first time. Compounds 1, 3, 4, 7, 8, 10, and 12 are isolated from

Nepeta genus for the first time. Compounds 2, 9, 14 and 15 were isolated from N. bracteata for the first time. Compounds 11 had

certain anti-inflammatory activity, which had the value for further in-depth research.

Key words: Nepeta bracteata Benth.; diterpenoid; anti-inflammatory activity; triptobenzene L; 6a-hydroxycallitrisic acid; 7a-hydroxy-

abieta-8,11,13-trien-19-ylacetate
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L BAR AR B i A, DRI 0 o B )
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abieta-8,11,13- triene, 4)+ F5 M L (triptobenzene L,
5). 13S-hydroxy-9-0x0-9,10-seco-abiet-8(14)-en-18,10a-
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-3- AR -4- R EE R (rans-3-hydroxy-4-
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bracteata Benth. [] T f§ 4= ¥, LR 25 M b5 K
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2 4 N4y Fr. B6-3a~B6-3d. Fr. B6-3a (3.0 g)
1] £ AR (3t (HPLC-5CI18E, 250 mmX 10 mm, 3
um, 90%HEE, 2.0 mL/min) 7> EELEY 1 (3.6
mg). Fr. B6-3b (2.1 g) F il & W M i
(HPLC-5C18E, 250 mmX 10 mm, 3 um, 85% H i,
2.0 mL/min) 7 B34 &4 2 (3.6 mg). Fr. B6-3d
(1.2 g) H#I&WARERE (HPLC-5CI8E, 250 mm X

10 mm, 3 pm, 85%FEE, 2.0 mL/min) 43 E184LA
) 3(2.5 mg). Fr. B7(23.0 g) ARERH:1S Fr. B7-1~
B7-5 3t 5 ANERAL. Fr. B7-3 (10.0 g) JARERAESE,
8 4 M4y Fr. B7-3a~B7-3d. Fr.B7-3a (2.8 g) 1]
H]4- WA (HPLC-5C18E, 250 mmX 10 mm, 3 pm,
85% %, 2.0 mL/min) f3t.54) 4 (2.0 mg). 5 (4.2
mg). Fr. B7-3b (1.5 g) H il % ¥ M i
(HPLC-5C18E, 250 mmX 10 mm, 3 pm, 75% "F R,
2.0 mL/min) B2{LEY 6 (2.0mg). 7 (2.8 mg).
Fr.B7-3c (1.6 g) il it/ (HPLC-5CISE,
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&Y 8 (2.5mg). 9 (3.3mg). 10 (3.7mg). Fr.
B7-2 (143 g) MfEEAMAT 4 NEAL Fr. B7-2a~
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2.0 mL/min) % B 5346 &4 11(4.1 mg).12(2.9 mg)-
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Uik SR fa & 10% FBS ) DMEM
Re FRIFRRE, FESRTE 96 FLAR LA 50 uL/ALINAN . 2
Ja ZE i N RN 50 pL ) Griess Reagent I 1 11,
TRA], HWIEBDOGHCE 10 min, FIEEFRY 540 nm
EWIEE (4) 18, TH5H NO & .

NO FE=1—(42s—A un)/A un
3 %R
3.0 HHEE

EM1: AT ERH K. ESI-MS m/z: 337
[M+Na]*, 3C-NMR. APT &5 7> 72\ CaoHa603-
'H-NMR (600 MHz, CDCls) 6: 7.90 (1H, d, J = 3.6
Hz, H-14), 7.43 (1H, dd, J = 1.8, 2.4 Hz, H-12), 7.34
(1H, d, J = 8.4 Hz, H-11), 2.30 (1H, d, J = 13.2 Hz,
H-5), 2.19 (1H, m, H-2b), 2.11 (1H, m, H-3b), 2.10
(1H, m, H-1b), 1.73 (1H, m, H-6b), 1.66 (1H, m,
H-3a), 1.55 (1H, m, H-6a), 1.46 (1H, m, H-2a), 1.43
(1H, m, H-1a), 1.32 (3H, s, H-16), 1.32 (3H, s, H-17),
1.21 (3H, s, H-19), 1.17 (1H, d, J = 7.0 Hz, H-15),
0.96 (3H, d, J = 7.8 Hz, H-20); 3C-NMR (150 MHz,
CDCL3) 0: 199.3 (C-7), 180.6 (C-18), 152.1 (C-9),
147.1 (C-13), 132.8 (C-14), 130.6 (C-8), 129.0 (C-12),
125.0 (C-11), 50.3 (C-5), 43.8 (C-4), 38.6 (C-1), 37.7
(C-10), 37.5 (C-3), 33.8 (C-15), 30.7 (C-6), 28.3
(C-20), 24.0 (C-17), 19.8 (C-2), 13.9 (C-19). L%
EEXT02, B A 18 7T-FARE ARSI

tE 2. ABTLEEKM K. ESI-MS m/z: 309
[M+Na]*, BC-NMR. APT i€ 73 F 3\ Ca0H300-
'H-NMR (600 MHz, CDCl3) 6: 7.18 (1H, dd, J = 7.8,
4.2 Hz, H-11), 7.05 (1H, d, J = 7.2 Hz, H-12), 6.93
(1H, s, H-14), 3.72 (1H, d, J = 11.4 Hz, H-18b), 3.49
(1H, d, J = 11.4 Hz, H-18a), 2.31 (1H, m, H-1b), 2.44
(1H, m, H-5), 2.22 (1H, m, H-3b), 2.01 (1H, m, H-6b),
1.93 (1H, m, H-7b), 1.87 (1H, m, H-2b), 1.60 (1H, m,
H-3a), 1.54 (1H, m, H-2a), 1.51 (1H, m, H-6a), 1.40
(1H, m, H-1a), 1.39 (6H, s, H-16, 17), 1.21 (1H, d, J =
7.2 Hz, 1.19 (1H, m, H-7a), 1.19 (3H, d, J = 6.8 Hz,
H-20), 1.12 (3H, s, H-19); 3C-NMR (150 MHz,
CDCLs) d: 146.5 (C-9), 144.7 (C-13), 1349 (C-8),
129.0 (C-14), 127.2 (C-12), 124.8 (C-11), 67.2 (C-18),
51.9 (C-4), 43.8 (C-5), 37.3 (C-1), 37.3 (C-10), 36.0
(C-3), 33.7 (C-15), 33.6 (C-20), 30.1 (C-7), 30.0
(C-6), 24.8 (C-17), 24.1 (C-16), 20.0 (C-2), 16.8 (C-19).
SRR L, B A 2 NI ERA TR

e 3: ABTLEEH K. ESI-MS m/z: 349
[M+Na]", BC-NMR. APT 3% 1€ 3 F 3 C20H2s030
'H-NMR (600 MHz, CDCly) 6: 6.83 (1H, s, H-14),
6.63 (1H, s, H-11), 3.21 (1H, m, H-15), 2.81 (1H, m,
H-7b), 2.67 (1H, m, H-7a), 2.43 (1H, m, H-2b), 2.13
(1H, d, J = 12.0 Hz, H-5), 2.19 (1H, m, H-1b), 2.11
(1H, m, H-3b), 1.68 (1H, m, H-6b), 1.65 (1H, m,
H-2a), 1.59 (1H, m, H-3a), 1.43 (1H, m, H-6a), 1.35
(1H, m, H-1a), 1.32 (6H, s, H-16, 17), 1.19 (3H, d, J =
7.2 Hz, H-18), 1.10 (3H, s, H-20); *C-NMR (150
MHz, CDCl3) d: 183.5 (C-19), 151.0 (C-12), 132.0
(C-13), 127.6 (C-8), 126.8 (C-14), 126.8 (C-9), 112.1
(C-11), 52.9 (C-5), 44.0 (C-4), 39.5 (C-10), 38.4
(C-1), 37.5 (C-3), 31.4 (C-7), 29.8 (C-6), 28.9 (C-15),
26.9 (C-18), 23.3 (C-20), 22.9 (C-17), 22.7 (C-16),
19.6 (C-2). A LLXTI4, W2t &9 3 AR

wEY 4. ABTLEH K. ESI-MS m/z: 323
[M+Na]*, BC-NMR. APT #5255 CaoH30020
'H-NMR (600 MHz, CDCL3) 6: 7.13 (1H, s, H-11),
7.12 (1H, s, H-14), 7.08 (1H, s, H-12), 4.31 (1H, m,
H-7), 3.37 (1H, m, H-3), 2.89 (1H, m, H-15), 1.82
(1H, m, H-1b), 1.79 (1H, m, H-6b), 1.72 (1H, m,
H-2b), 1.61 (1H, m, H-5), 1.57 (1H, m, H-1a), 1.48
(1H, m, H-6a), 1.47 (1H, m, H-2a), 1.23 (3H, d, J =
7.2 Hz, H-20), 1.13 (3H, s, H-16), 1.10 (3H, s, H-17),
0.94 (6H, s, H-18, 19); '*C-NMR (150 MHz, CDCl;)
d: 150.0 (C-13), 146.9 (C-9), 136.1 (C-8), 126.9
(C-14), 126.0 (C-11), 124.7 (C-12), 78.9 (C-3), 69.7
(C-7), 44.3 (C-5), 38.6 (C-10), 37.9 (C-4), 36.8 (C-1),
33.7 (C-15), 30.9 (C-6), 28.5 (C-20), 28.2 (C-2), 24.2
(C-16), 24.0 (C-17), 15.7 (C-18), 15.7 (C-19). &¥¥&
ELXHS), HEL G 4 N 3B, Ta- —FRFE-FA75-8,11,13-
=fie

EWs: AGTERMA. ESI-MS m/z: 325
[M~+Nal*, 3C-NMR. APT 1% 5 43 73\ CaoH30020
'H-NMR (600 MHz, CDCl3) ¢: 7.13 (1H, d, J = 7.2
Hz, H-11), 7.00 (1H, d, J = 7.2 Hz, H-12), 6.89 (1H, s,
H-14), 4.33 (1H, d, J= 11.2 Hz, H-19b), 3.53 (1H, dd,
J =117, 44 Hz, H-3), 343 (1H, d, J = 11.2 Hz,
H-19a), 2.92 (1H, m, H-7b), 2.83 (1H, m, H-7a), 2.79
(1H, d, J= 8.2 Hz, H-15), 2.34 (1H, ddd, J = 13.3, 3.4,
3.4 Hz, H-1b), 2.01 (1H, m, H-2b), 1.97 (1H, m,
H-6b), 1.91 (1H, m, H-2a), 1.66 (1H, m, H-6a), 1.54
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(1H, ddd, J = 13.3, 13.3, 3.5 Hz, H-1a), 1.46 (1H, dd,
J=12.3,1.2 Hz, H-5), 1.32 (3H, s, H-18), 1.22 (6H, d,
J=6.9 Hz, H-16, 17), 1.15 (3H, s, H-20); 3C-NMR
(150 MHz, CDCls) 6: 146.3 (C-9), 146.0 (C-13), 134.4
(C-8), 126.8 (C-14), 124.5 (C-11), 124.1 (C-12), 80.7
(C-3), 642 (C-19), 50.7 (C-5), 43.0 (C-4), 37.2
(C-10), 36.8 (C-1), 33.5 (C-15), 31.1 (C-7), 28.6
(C-2), 26.0 (C-20), 24.0 (C-16), 24.0 (C-17), 22.5
(C-18), 19.0 (C-6). &HHHLLXII), WELEY) 5
NS Lo

& 6: ABTLEMMH K. ESI-MS m/z: 357
[M+Nal*, 3C-NMR. APT &7 5€ 73 T3 CaoH3004.
'H-NMR (600 MHz, CDCls) 6: 6.50 (1H, d, J = 0.9
Hz, H-14), 2.69 (1H, ddd, J = 17.2, 10.3, 5.3 Hz,
H-11b), 2.44 (1H, ddd, J = 17.2, 6.4, 4.8 Hz, H-11a),
2.28 (1H, dddd, J = 13.5, 10.8, 5.9, 0.9 Hz, H-7b),
2.20 (1H, dddd, J = 13.5, 10.8, 5.0, 0.9 Hz, H-7a),
2.14 (1H, ddd, J = 13.5, 6.4, 5.3 Hz, H-12b), 1.96 (1H,
ddd, J = 13.5, 10.3, 4.8 Hz, H-12a), 1.92 (1H, d, J =
6.9 Hz, H-15), 1.80 (1H, t, J = 6.1 Hz, H -5), 1.70
(1H, m, H-1b), 1.68 (1H, m, H-2b), 1.53 (1H, m,
H-2a), 1.52 (1H, m, H-3b), 1.51 (1H, m, H-6b), 1.46
(1H, m, H-6a), 1.45 (3H, s, H-20) 1.39 (1H, m, H-3a),
1.29 (1H, m, H-1a), 1.26 (3H, s, H-19), 1.01 (3H, d,
J =12 Hz, H-16), 0.96 (3H, d, J = 7.4 Hz, H-17);
13C-NMR (150 MHz, CDCl3) 6: 199.1 (C-9), 180.4
(C-18), 28.4 (C-1), 148.1 (C-14), 139.4 (C-8), 85.0
(C-10), 72.3 (C-13), 55.2 (C-5), 48.5 (C-4), 37.0
(C-15), 34.1 (C-11), 30.8 (C-12), 29.7 (C-7), 25.4
(C-3), 23.7 (C-6), 222 (C-20), 19.7 (C-2), 19.7
(C-19), 17.5 (C-17), 16.4 (C-16). ZXIE LRI, T
ENEY 6 4 13S-hydroxy-9-0x0-9,10-seco-abiet-8
(14)-en-18,10a-olide.

WEM 1. ABTLERH K. ESI-MS m/z: 325
[M+Nal*, 3C-NMR. APT & 5€ 73 T3 Ca0H30025
'H-NMR (600 MHz, CDCls) 6: 7.22 (1H, d, J = 7.2
Hz, H-11), 7.16 (1H, s, H-12), 7.14 (1H, d, J = 8.2 Hz,
H-14), 3.87 (1H, d, J = 11.4 Hz, H-19b), 3.55 (1H, d,
J=10.8 Hz, H-19a), 3.21 (1H, m, H-7), 2.88 (1H, m,
H-15), 2.61 (1H, m, H-3b), 2.35 (1H, m, H-3a), 2.22
(1H, m, H-1b), 2.07 (1H, m, H-2b), 1.99 (1H, m,
H-6b), 1.92 (1H, m, H-2a), 1.71 (1H, m, H-1a), 1.61
(1H, m, H-6a), 1.30 (1H, m, H-5), 1.24 (3H, s, H-18),

1.23 (3H, s, H-16), 1.13 (3H, s, H-17), 1.08 (3H, s,
H-20); *C-NMR (150 MHz, CDCl3) 6: 147.1 (C-13),
146.5 (C-9), 135.7 (C-8), 127.7 (C-14), 126.7 (C-11),
124.6 (C-12), 68.3 (C-7), 65.5 (C-19), 45.1 (C-5), 38.5
(C-4), 37.8 (C-10), 35.2 (C-1), 33.5 (C-15), 29.7
(C-3), 28.6 (C-2), 26.7 (C-20), 24.7 (C-18), 24.1
(C-16), 23.8 (C-17), 19.0 (C-6). ZHHLLXFI8], Hff
EWAEY) T N 8,11,13-FilAsr = Ms-To,18- 1.

&Y 8: ABTLEM K. ESI-MS m/z: 325
[M+Na]*, 3C-NMR. APT #5251 2\ Ca0H30020
'H-NMR (600 MHz, CDCl3) 6: 7.19 (1H, d, J = 6.2
Hz, H-11), 7.17 (1H, s, H-12), 7.09 (1H, s, H-14), 4.44
(1H, d, J= 11.4 Hz, H-19b), 4.22 (1H, d, J = 11.8 Hz,
H-19a), 3.36 (1H, dd, J = 4.2, 4.8 Hz, H-3), 2.95 (1H,
m, H-7b), 2.87 (1H, m, H-15), 2.37 (1H, m, H-1b),
2.28 (1H, m, H-7a), 2.23 (1H, m, H-2b), 2.09 (1H, m,
H-6b), 1.76 (1H, m, H-2a), 1.63 (1H, m, H-6a), 1.62
(1H, m, H-1a), 1.56 (3H, s, H-18), 1.49 (1H, m, H-5),
1.25 (3H, s, H-16), 1.23 (3H, s, H-17), 1.20 (3H, s,
H-20); *C-NMR (150 MHz, CDCl;) 6: 147.0 (C-9),
146.3 (C-13), 134.5 (C-14), 134.4 (C-8), 124.8 (C-11),
122.3 (C-12), 78.9 (C-3), 65.3 (C-19), 51.1 (C-5), 42.3
(C-4), 37.2 (C-10), 35.4 (C-1), 34.5 (C-15), 31.6
(C-7), 28.0 (C-2), 25.4 (C-20), 22.5 (C-16), 22.5
(C-17), 19.6 (C-6), 19.5 (C-18). ZHH ELXF116], Hff
TEWAW) 8 N 3B,19- F2HE-FAF-8,11,13- =/ o

A 9: A TE LR K. ESI-MS m/z: 341
[M+Na]", BC-NMR. APT & %€ 73+ 3 C20H30030
'"H-NMR (600 MHz, CDCl3) J: 7.32 (1H, s, H-11),
6.89 (1H, s, H-12), 6.78 (1H, s, H-14), 4.43 (1H, m,
H-19b), 4.18 (1H, m, H-19a), 3.23 (1H, m, H-7), 2.32
(1H, m, H-1b), 2.28 (1H, m, H-3b), 2.17 (1H, m,
H-6b), 1.99 (1H, m, H-2b), 1.92 (1H, m, H-3a), 1.82
(1H, m, H-2a), 1.81 (1H, m, H-6a), 1.70 (1H, m,
H-5),1.59 (1H, m, H-1a), 1.53 (3H, s, H-18), 1.36 (3H,
s, H-16), 1.28 (3H, s, H-17), 1.06 (3H, s, H-20);
BC-NMR (150 MHz, CDCl;) J: 146.8 (C-9), 144.8
(C-13), 135.7 (C-8), 127.3 (C-14), 126.1 (C-11), 125.6
(C-12), 68.7 (C-7), 66.3 (C-19), 58.3 (C-15), 45.7
(C-5), 43.6 (C-4), 38.9 (C-1), 37.5 (C-3), 37.5 (C-10),
28.6 (C-2), 28.6 (C-20), 24.2 (C-16), 24.0 (C-17), 20.0
(C-6), 16.1 (C-18). &K LLXIIY, HiwEtb &9 9
N 70,15,18- =5 HL-A 75 -8,11,13- =i .
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E10: AETLEMA. ESI-MS m/z: 309
[M+Na]*, BC-NMR. APT i 73 F 3\ Ca0H300-
'H-NMR (600 MHz, CDCl;) d: 7.44 (1H, s, H-11),
7.14 (1H, d, J = 7.2 Hz, H-12), 7.08 (1H, d, J = 6.8
Hz, H-14), 2.87 (1H, s, H-15), 1.61 (1H, m, H-1a),
2.62 (1H, m, H-3b), 2.57 (1H, m, H-7), 2.56 (1H, m,
H-1b), 2.36 (1H, m, H-6b), 2.33 (1H, m, H-3a), 2.03
(1H, m, H-2b), 1.99 (1H, m, H-5), 1.97 (1H, m, H-2a),
1.48 (1H, m, H-6a), 1.32 (3H, s, H-18), 1.24 (3H, s,
H-16), 1.23 (3H, s, H-17), 1.21 (3H, s, H-20), 1.16
(3H, s, H-19); 3C-NMR (150 MHz, CDCl) 6: 146.7
(C-9), 145.3 (C-13), 138.3 (C-8), 126.0 (C-14), 125.4
(C-11), 124.6 (C-12), 71.7 (C-7), 50.2 (C-5), 43.6
(C-4), 39.1 (C-10), 37.4 (C-1), 33.9 (C-15), 32.1
(C-3), 29.9 (C-2), 28.8 (C-20), 24.2 (C-16), 24.0
(C-17), 23.3 (C-18), 19.9 (C-6), 14.3 (C-19). &HHELL
X0, HEAE) 10 FAEFE-8,11,13- =45 7B- I

&Y 1. AT EEN K. ESI-MS m/z: 339
[M+Na]", BC-NMR. APT 1% %€ 73 F 3 C20Has030
'H-NMR (600 MHz, CDCl3) §: 7.18 (1H, d, J = 7.4
Hz, H-11), 7.00 (1H, d, J = 7.8 Hz, H-12), 6.91 (1H, s,
H-14), 1.54 (1H, m, H-1a), 2.81 (1H, m, H-15), 2.76
(1H, m, H-3b), 2.61 (1H, dd, J = 9.0, 10.2 Hz, H-6),
2.36 (1H, m, H-7b), 2.33 (1H, m, H-3a), 2.19 (1H, m,
H-5), 2.19 (1H, m, H-1b), 2.03 (1H, m, H-2b), 1.99
(1H, m, H-2a), 1.67 (1H, m, H-7a), 1.37 (3H, s, H-18),
1.23 (3H, s, H-17), 1.22 (3H, s, H-16), 1.10 (3H, s,
H-19); *C-NMR (150 MHz, CDCl3) 6: 182.6 (C-20),
146.2 (C-9), 144.6 (C-13), 134.8 (C-8), 127.1 (C-14),
125.3 (C-11), 124.4 (C-12), 65.0 (C-6), 52.2 (C-5),
44.9 (C-4), 39.6 (C-10), 33.6 (C-15), 32.0 (C-3), 31.9
(C-1), 29.7 (C-2), 24.3 (C-16), 24.1 (C-17), 24.1
(C-18), 20.7 (C-7), 14.3 (C-19). LK LX), Hff
EEY 11 R 60-F2 B E A FIR -

& 12: HETERMA. ESI-MS m/z: 367
[M~+Nal*, 3C-NMR. APT 1% 5 43 73\ C22H3205.
'H-NMR (600 MHz, CDCl3) ¢: 7.39 (1H, s, H-12),
7.19 (1H, s, H-11), 7.16 (1H, s, H-14), 4.33 (1H, d, J =
11.2 Hz, H-20b), 4.01 (1H, d, J = 11.4 Hz, H-20a),
2.90 (1H, m, H-7b), 2.34 (1H, m, H-7a), 2.07 (3H, s,
H-22), 1.82 (1H, m, H-1b), 1.72 (1H, m, H-6b), 1.57
(1H, m, H-1a), 1.56 (1H, m, H-3b), 1.55 (1H, m, H-5),
1.52 (6H, s, H-16/17), 1.43 (1H, m, H-2b), 1.43 (1H,

m, H-6a), 1.21 (1H, m, H-3a), 1.21 (3H, s, H-18), 1.19
(1H, m, H-2a), 1.04 (3H, s, H-19); 3C-NMR (150
MHz, CDCls) 6: 171.5 (C-21), 148.0 (C-9), 146.0
(C-13), 134.7 (C-8), 124.9 (C-14), 124.6 (C-11), 122.1
(C-12), 73.5 (C-20), 67.0 (C-15), 51.2 (C-5), 38.7
(C-4), 37.2 (C-10), 36.0 (C-1), 31.6 (C-16), 31.6
(C-17), 31.2 (C-3), 30.4 (C-7), 29.4 (C-2), 27.4
(C-18), 25.7 (C-19), 21.1 (C-22), 19.3 (C-6). Z&¥¥&
ELXTRY, BEA A 12 8 15-F2 - FAF5-8,11,13-=
Hii-19- 2 FR TG -

WEW13: BETERMA. ESI-MS m/z: 367
[M~+Na]*, 3C-NMR. APT &7 5 7> 72\ C22H3205.
'H-NMR (600 MHz, CDCL3) d: 7.26 (1H, s, H-12),
7.20 (1H, d, J = 7.4 Hz, H-11), 7.13 (1H, d, J = 2.4
Hz, H-14), 4.28 (1H, d, J = 8.6 Hz, H-20b), 3.98 (1H,
d, J = 12.2 Hz, H-20a), 2.93 (1H, m, H-7), 2.86 (1H,
m, H-15), 1.99 (3H, s, H-22), 1.82 (1H, m, H-1b), 1.72
(1H, m, H-6b), 1.67 (1H, m, H-2b), 1.60 (1H, m,
H-3b), 1.54 (1H, m, H-1a), 1.54 (1H, m, H-5), 1.41
(1H, m, H-6a), 1.29 (1H, m, H-2a), 1.25 (3H, s, H-16),
1.24 (3H, s, H-17), 1.15 (1H, m, H-3a), 1.15 (3H, s,
H-18), 1.07 (3H, s, H-19); *C-NMR (150 MHz,
CDCL3) 6: 171.6 (C-21), 147.1 (C-9), 146.89 (C-13),
135.9 (C-8), 36.2 (C-1), 128.0 (C-14), 126.9 (C-11),
124.9 (C-12), 79.2 (C-7), 69.9 (C-20), 45.3 (C-5), 38.7
(C-10), 38.7 (C-4), 33.8 (C-15), 32.7 (C-3), 28.7 (C-2),
27.3 (C-16), 24.9 (C-17), 24.2 (C-18), 24.1 (C-19), 21.2
(C-22),19.1 (C-6). &EH XY, HEh 6913 4
Ta- I NATT-8,11,13-=Hi5-19- L TR TS .

&Y 14: RIEAHIRY) . ESI-MS m/z: 161
[M+Na]", BC-NMR. APT i¥&#fE 5> 72 C/HeO;3.
'H-NMR (600 MHz, CDCl3) 6: 7.93 (1H, dd, J = 8.0,
1.4 Hz, H-6), 7.52 (1H, dd, J = 7.8, 1.6 Hz, H-3), 7.02
(1H, brd, J = 8.0 Hz, H-4), 6.94 (1H, t, J = 7.4 Hz,
H-5), 10.40 (1H, s, OH); 3C-NMR (150 MHz, CDCl5)
5: 175.0 (1-COOH), 162.3 (C-2), 137.0 (C-4), 131.1
(C-6), 119.7 (C-5), 111.8 (C-1), 118.0 (C-3). &%
EEXTR3), #isE &4 14 KGR

WEPS: wREGFEA. ESI-MS m/z: 217 [M+
Na]*, BC-NMR. APT iZ&#f5E 5 F 3 CioH10040
'H-NMR (600 MHz, CDCls) 6: 7.69 (1H, d, J = 16.2
Hz, H-7), 7.11 (1H, d, J = 1.8 Hz, H-6), 6.99 (1H, dd,
J =174, 12 Hz, H-2), 6.94 (1H, d, J = 8.4 Hz, H-3),
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6.31 (1H, d, J= 15.6 Hz, H-8), 3.94 (3H, s, 5-OCH3);
3C-NMR (150 MHz, CDCls) 6: 172.0 (C-9), 143.1
(C-7), 139.9 (C-5), 138.6 (C-4), 126.8 (C-1), 126.3
(C-2), 114.1 (C-3), 114.0 (C-6), 109.5 (C-8), 56.1
(5-OCHa) . %085 LLXTRA, #y e b &9 15 = t-3-
H AR 2L -4- R S A RETR

&Y 16: HETEEEMA . ESI-MS m/z: 339
[M+Na]*, 3C-NMR. APT 1&# 5 7> 72\ CaoHazOs.
'H-NMR (600 MHz, CDCls) J: 7.22 (2H, s, H-11, 12),
7.16 (1H, s, H-14), 2.91 (1H, dd, J = 16.0, 5.6 Hz,
H-7b), 2.56 (1H, m, H-7a), 2.38 (1H, m, H-3b), 2.21
(1H, m, H-6b), 2.12 (1H, m, H-2b), 2.11 (1H, m,
H-6a), 2.07 (1H, m, H-1b), 1.59 (1H, d, J = 10.2 Hz,
H-5), 1.58 (1H, m, H-2a), 1.56 (6H, s, H-16, 17), 1.33
(3H, s, H-18), 1.24 (1H, m, H-1a), 1.23 (1H, m, H-3a),
1.12 (3H, s, H-20); '*C-NMR (150 MHz, CDCls) 9:
183.2 (C-19), 146.6 (C-9), 146.1 (C-13), 135.3 (C-8),
125.7 (C-11), 125.0 (C-14), 122.3 (C-12), 72.5 (C-15),
52.9 (C-5), 43.9 (C-4), 38.8 (C-1), 38.5 (C-10), 34.8
(C-3), 32.3 (C-7), 31.79 (C-16), 31.67 (C-17), 28.9
(C-18), 23.3 (C-20), 21.1 (C-6), 19.9 (C-2). LH ¥t
TR0, B SEAL G 16 S 15-F AR

WEW17: AL EMA. ESI-MS m/z: 339
[M+Na]", BC-NMR. APT 1% %€ 73 F 3 C20Has030
'H-NMR (600 MHz, CDCL3) &: 7.19 (1H, d, J = 7.2
Hz, H-11), 7.15 (1H, d, J= 1.8 Hz, H-12), 7.13 (1H, d,
J=1.8 Hz, H-14), 479 (1H, d, J = 4.8 Hz, H-7), 2.33
(1H, m, H-1b), 2.29 (1H, d, J = 7.2 Hz, H-5), 2.09
(1H, m, H-2b), 2.09 (1H, m, H-6b), 2.00 (1H, m,
H-3b), 1.47 (1H, m, H-3a), 1.44 (1H, m, H-2a), 1.43
(1H, m, H-1a), 1.36 (1H, m, H-6a), 1.35 (6H, s, H-16,
17), 1.23 (1H, d, J = 7.2 Hz, H-15), 1.10 (3H, s,
H-19), 1.04 (3H, s, H-20); '3C-NMR (150 MHz,
CDCl3) d: 183.3 (C-18), 146.9 (C-9), 145.8 (C-13),
136.0 (C-8), 128.0 (C-14), 127.0 (C-12), 125.7 (C-11),
68.7 (C-7), 45.8 (C-5), 43.7 (C-4), 38.6 (C-1), 37.5
(C-3), 37.5 (C-10), 33.7 (C-15), 29.8 (C-6), 28.7
(C-20), 24.2 (C-17), 24.0 (C-16), 22.2 (C-19), 20.0
(C-2). EEPRLLXTRS20), W e A 17 8 1B-F23E
i SRR -

tE18: AT A . ESI-MS m/z: 339
[M+Na]*, 13C-NN[R\ APT l%ﬁ%ﬁfﬁ?ﬁ C20H2803o
'H-NMR (600 MHz, CDCl3) §: 7.44 (1H, d, J = 5.2

Hz, H-14), 7.17 (1H, d, J = 7.8 Hz, H-11), 7.10 (1H, d,
J=1.8Hz, H-12), 4.75 (1H, dd, J = 6.6, 6.0 Hz, H-6),
2.54 (1H, d, J = 6.6 Hz, H-5), 2.33 (1H, m, H-1b),
2.18 (1H, m, H-7b), 2.03 (1H, m, H-2b), 1.98 (1H, m,
H-3b), 1.96 (1H, m, H-2a), 1.59 (1H, d, J = 12.2 Hz,
H-3a), 1.59 (1H, d, J = 12.6 Hz, H-7a), 1.33 (6H, s,
H-16, 17), 1.25 (1H, m, H-1a), 1.22 (1H, m, H-15),
1.16 (3H, s, H-19), 0.60 (3H, s, H-20). '*C-NMR (150
MHz, CDCl;) d: 182.8 (C-18), 146.7 (C-9), 145.2
(C-13), 138.2 (C-8), 126.0 (C-14), 125.4 (C-12), 124.6
(C-11), 71.7 (C-6), 50.2 (C-5), 43.6 (C-4), 39.1
(C-10), 39.0 (C-1), 37.1 (C-3), 33.8 (C-15), 32.1
(C-7), 24.2 (C-17), 24.1 (C-16), 23.3 (C-20), 20.0
(C-2), 14.6 (C-19). ZHHE LLXF2260, FiENEY)
18 1y 6-F2 B AN FHIR -

WEM19: HETERMA. ESI-MS m/z: 323
[M+Na]", BC-NMR. APT & %€ 43 F 3 C1oH2403,
'H-NMR (600 MHz, CDCl3) : 7.65 (1H, d, J = 8.2
Hz, H-12), 7.65 (1H, s, H-14), 7.24 (1H, d, J = 5.4 Hz,
H-11), 2.75 (1H, m, H-6b), 2.63 (1H, m, H-7b), 2.57
(3H, s, H-17), 2.47 (1H, m, H-7a), 2.44 (1H, m, H-1b),
2.18 (1H, m, H-2b), 2.07 (1H, m, H-3b), 1.98 (1H, m,
H-6a), 1.54 (1H, d, J = 11.6 Hz, H-5), 1.40 (1H, m,
H-2a), 1.37 (3H, s, H-18), 1.37 (1H, m, H-1a), 1.17
(1H, m, H-3a), 1.01 (3H, s, H-20); 3C-NMR (150
MHz, CDCl3) J: 198.4 (C-15), 183.0 (C-19), 153.8
(C-9), 136.0 (C-13), 134.6 (C-8), 129.0 (C-14), 126.1
(C-11), 126.0 (C-12), 52.6 (C-5), 44.0 (C-4), 39.3
(C-10), 38.5 (C-1), 36.9 (C-3), 32.1 (C-7), 29.9
(C-18), 24.2 (C-17), 22.1 (C-20), 20.8 (C-6), 20.3
(C-2). &H LTI, HhE &Y 19 NARK G.

&Y 20: HETCERMA . ESI-MS m/z: 339
[M+Na]*, 3C-NMR. APT #&#i 52 5> T2\ Ca0H25030
'H-NMR (600 MHz, CDCl3) 6: 6.92 (1H, s, H-14),
6.91 (1H, d, J = 7.6 Hz, H-12), 6.70 (1H, d, J = 6.4
Hz, H-11), 2.88 (1H, m, H-7b), 2.82 (1H, m, H-15),
2.01 (1H, m, H-1b), 1.81 (1H, m, H-3b), 1.76 (1H, m,
H-6b), 1.74 (1H, m, H-2b), 1.73 (1H, m, H-7a), 1.50
(3H, s, H-20), 1.49 (1H, m, H-3a), 1.44 (1H, m, H-2a),
1.43 (1H, m, H-1a), 1.34 (1H, m, H-6a), 1.26 (3H, s,
H-19), 1.19 (6H, d, J = 7.2 Hz, H-16, 17); '3C-NMR
(150 MHz, CDCls) d: 180.8 (C-18), 151.5 (C-9), 141.5
(C-13), 128.1 (C-8), 128.1 (C-14), 125.1 (C-12), 115.2
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(C-11), 853 (C-10), 55.4 (C-5), 48.8 (C-4), 36.8
(C-1), 36.6 (C-3), 33.5 (C-15), 29.2 (C-7), 26.5 (C-6),
24.4 (C-16, 17), 22.4 (C-20), 20.0 (C-2), 18.4 (C-19).
BRI, B EY) 20 AFHEAEER K.
3.2 EWIMKEMITMN

HHEE 1 ATAn, 5 ik R L-& Y% RAW 264.7
G 24 e EL A Sk VR o DU A o] iR D B X FE
waEP 1. 2. 11 M 18 AR PRGN, Hrp
&Y 11 PR IEEAIRTET, 1Cs {4 0.256
mg/mL. BAPREERILEY 1. 2. 11, 184
el —mighit, HoNood ERBUREEHEE 1AM

R1 LAY RAW 264.7 HRREAVITAIER
Table 1 Anti-inflammatory effects of compounds on RAW

264.7 macrophages

e ICso/(mg-mL™)
1 0.87410.012
2 0.735+0.046
3 ND

4 ND

5 21.713£0.003
6 10.521£0.101
7 ND

8 ND

9 ND
10 3.482+0.146
11 0.256+0.005
12 ND
13 ND
16 ND
17 ND
18 0.67510.003
19 1.453+0.017
20 ND
Sk TT R 0.000 210 140.000 135 8

ol 1 MR BE B, MR ICs fE R, X
4 MEE PTG TE HsR B 59K IONE S 11.18.2,
1; RAEL AT LLRS, L&Y 11 A1 18 /N oeih B
WUREAA 1 A FRIEA 1 AN RIE, LaY) 2 75oudh
EREUREAT | AR, A 1 N TuH R G
K 1 ANREE. IR, BRI E YISO BRI
o A RE L Y B PIRIE I A,
H BRI ARIE RN A7 AEA S DI PTR TG E4f

B E R R FE A S P 5E VEEAR T HBUR E 92
B A
4 e

KEHITRFEL RERE I AZM, BAAEZ%
P I AFNEZ DR, HTERITRE % 2R
Wi JBRE RBRSEIE . KEHRITE AR AME RN
REERES T Z A, B KT T 7
B, BRI o S HL 2 TS R &
Gt gt. Bk, ALK EHITT R TR SR, M
H 95% 2B HE B AT I R AN — S0 B AR BG4
BAib T 20 FLEY), SPGEMEITRIELLME S E,
HAH 18 MBI NG EY) . NO 1ER 2REAH
SR EESR T, R BRSO R MR A
RIEAFER R E B . M5l Z A
R R TEERBE, SAERKENHFFE—H
R G R, F=A NO BT N, R, AHF
FUl I A YN LPS i 31/ RAW264.7 Eilkg
SR NO [IsZI R VPN S A S PT 2 TE Pk
ERFUWLEY 1. 2. 11, 18 X LPS iFSH
RAW264.7 B4 NO HIR S HA AN FEFEE T
POHIER, Fa &Y 10 e AR Ry, H
ICso 1 0.256 mg/mL. A5 T KGR TFHT
RAEFH ML BAEER, KRBT — I K
FIRFEHE T R 2K .
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