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 ZE:BH IR RS Centipeda minima ZEFHREUH I = 02 0 R HGURIENE. BiE BRI AIE.
Sephadex LH-20 F:t43, ODS. MCI #: 5% J il & HPLC 55 2 Fh 43 77 i) HoAk 22 i 4T R G40 B, FIAH NMR. MS
FIARBOEH AR G WA BT EE: KA Griess EMENL AW IEZHE (LPS) 55/ B4 (RAW264.7) BRI
RIS BT NO FIdlE N, BTN GRS, SR A GR LRI SR 3 =6 17 A, 4
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(13>, PWEEE (14D, 3B,16B-RE-PIHE = (15). 16B-723- i 5.-20(29)-#%-3-H (16). garcinielliptone Q (17). 1L
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Abstract: Objective To study triterpenes and their anti-inflammatory activity from the ethanol extract of Centipeda minima.
Methods The compounds were isolated and purified by silica gel, Sephadex LH-20, MCI, ODS and RP-HPLC gel column
chromatography, and their structures were elucidated by NMR and MS spectroscopic techniques. The inhibitory activity of the
compound on the release of inflammatory mediators NO from mouse macrophages (RAW264.7) induced by lipopolysaccharide
(LPS) was determined by Griess method, and then the anti-inflammatory activity of the compounds was evaluated Results A total
of 17 compounds were isolated and identified as: 20-oxo-30-nortaraxastan-3B-yl acetate (1), 3B-acetoxytaraxaster-20-en-30-al (2),
3B-hydroxytaraxaster-20-en-30-al (3), taraxasterol (4), arnidiol (5), 3B,21B-dihydroxy-20(30)-en-taraxastane (6), faradiol (7),
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pseudotaraxasteryl acetate (8), taraxast-20-ene-3f,30-diol

18a-olean-12-ene-3,11-dione  (10), maniladiol (11), 3p-

hydroxyolean-12-en-11-one (12), coflodiol (13), lupeol (14), 3f,16B-dihydroxylup-20(29)-ene (15), 16B-hydroxylupa-20(29)-
en-3-one (16) and garcinielliptone Q (17). Compounds 2, 5—6, 8—10, 12—13, 15—17 displayed moderate inhibitory activity on

theoverproduction of NO in LPS-activated RAW 264.7 mouse macrophage cell lines, ICso values ranging from 11.9 to 27.1 umol/L.

Conclusion Compound 1 is a new natural product, and its '"H-NMR and '*C-NMR data was first completely assigned on the basis

of 1D and 2D NMR spectroscopic evidence. Compounds 2, 3, 6, 8—10, 12, 13, 15 and 16 are isolated from C. minima for the first

time. This work provided theoretical basis for clinical application of C. minima

Key words: Centipeda minima (L.) A. Br. et Aschers.; triterpenes; pseudotaraxasteryl acetate; 18a-olean-12-ene-3,11-dione; 20-o0xo-

30-nortaraxastan-3f3-yl acetate

{EAE Centipeda minima (L.) A.Br.et Aschers.
NI B 8 — SR A A, TR o
245 ) e P it A . RO ATAERIE P L R
WL YLAMARIESEHM, ok PR, 50,
e, BAENIED . MEEM 2R mK A
TIRITRIEII . EWIORZ . I, SN
SRR TRk, [ NS R AN B ) 23
TERIBE RN, HAAPIR. PR, BiE. JiX
W AR APTEALEE B RTRA R
Wt R R, WA B R BRI &Y E
BROR A AN R S A SN S s AN Y
MEHES, B EEmE., SEK AHRREED.
Hyik— 0 e A B R, RIS
2y, AR IO B R R LR
B B R 2 BT T RGN, s 2
OIEITEIL T 17 D= EY, s E N
20-0x0-30-nortaraxastan-3p-yl acetate (1) . 3p-
3B-hydroxy-
taraxaster-20-en-30-al (3). Ji /A J¢ {{§ B¥ (taraxasterol,
4). PBTH —FF (arnidiol, 5). 3B,21p-E%-20(30)-
M- T A O % [3B,21p-dihydroxy-20(30)-en-
taraxastane, 6], K% _BE (faradiol, 7). DhVA L
8 BE TR B8 ( pseudotaraxasteryl acetate, 8) .
taraxast-20-ene-3pB,30-diol (9). 180-7FI3H A -12-4-
3,11- M (18a-olean-12-ene-3,11-dione, 10). )&
$7 % (maniladiol, 11). 3B-F23E- 53 HR-12-4%-11-
il (3B-hydroxyolean-12-en-11-one, 12). coflodiol
(13). PSR (lupeol, 14). 3B,16p-F2IE- P E
£ [3B,16B-dihydroxylup-20(29)-ene, 15]. 16pB-
F£ 55 - 2P B ©-20(29)- Jfi -3- B [16B-hydroxylupa-
20(29)-en-3-one, 16]. garcinielliptone Q (17);
LS 1 RN, Eat 2~3. 6. 8~10.
12~13. 15~16 N EXMEABH P ERE] K
I Griess VEVFIMLED) 2. 5. 6. 8~10. 12, 13,

acetoxytaraxaster-20-en-30-al ( 2 ) .

15~17 %} LPS %5 RAW264.7 4R 0 58 7%
P, SGEREW, AW 5. 15~17 BERB PR
T, HAEEEMHIAREE (ICso) {BAE 11.9~27.1 pmol/L.
1 {UEEHH

Bruker AVANCE 111600 MHz #% 3t 4/R I 3 4%
(3ti+ Bruker A %)), Waters Xevo G2-S UPLC-Q/
TOF (34 [E Waters A ]), EYELAN-1100 % 51jig#%
KA (HAZR L EYELA A7), SB25-1DTN
FEFETE VA CT B 2 MR R AFD, it
—HLF R A1204 [MRFEI-FER 2408 (Rl f
FRAT]], ZF-20D BEfECE AN AT C g miT i
HAXZE) ), Waters €2695 4347 54 v 250 A € 3 A
(ZEHE Waters A H]), Waters 2535 il £5  i= 8GR A
R4 (32 B Waters A ], 77T RP C18 (A4
250 mm X 4.6 mm, 5 um, YMC-pack-A, Japan, 250
mmX20 mm, 5 um, YMC-pack-Alapan. = /E7&7A
K as (A7 S a s B AR A IR A FD; SER
TEALBRIGIRAE YIRS (i) AIRA
Al @ TAES (RS A RA R T % &
I BIBEZOCRME (HARREATD; £k
WX (ZE[E Molecular Devices A ] ).

FEEBRERERE (100~200. 200~300 H, 5
AL T ) ODS-A-HG 12 nm S-50 um ( HA YMC
/AT]); MCI gel CHP20P (75~150 yum, HA=3%
~vA]D; Silica gel 60 Fass (£[E Merck A#]); TLC
Silica gel 60 RP-18 F2s4( 3£ [E Merck /4 7] ); Sephadex
LH-20 (E[ GE ~a)); #EEGIRFER GFse (T
B T EARATD: s dca ik, &k,
BERR Ol PIER. HEE CREET RRMERE AR A
A, BIRGHEE. LN CRETRBHMERHA R
a8, AR CDCL (s A F ARG R A
m). WK ('S CAK7733), WAKO Afl;
I AT PR BRII RGN (S 20180712D1),
KRBT EDRZEIRAF]; Griess WANE—%H
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R MR & G RAEDE AR ; BEZHE
(LPS, Sigma-Aldrich A%]); RPMI 1640 (Gibco 2
DR

N BV RAW 264.7 (PR ERL2ERE B
AR AR T B A YR ) o

ASEES P IS A | A, M T b %
T2 T, SREP LRSI AR S E
REFBA B EYIEA B E Centipeda minima
(L.) A. Br. et Aschers. TR, PLRAE T REH
P2 R R 2A 7l (No.20180704).
2 REENE

RO BT 4200 4.8 kg BTRE S5 FH 10 15 B 95%
A 70% L BEFRSEE S 3 K, FK 2 h, #IE, &
FPEIOE, 76 35°CuEukdd, FomE, 1531897
B IZEHH 10 L KRR, 700 FA . — & k.
SR CBRANIE T E2EH, 15 L HC) 238 g —
AR 167 g« BiFE LBRIZEA) 105 g AIET
FESEEY) 103 go AR 7> S A e it 1
BB 2008 (100 @ 1—1: 1) BRE e, 153
9 M4 (Fr. A~D.

Fr. D (30.0 g) &RERH (G55, A mk-hs
R Mg (30 0 1100 1) BREESEML, 193] 8 MLy
(Fr. D1~D8). Fr.D3 (53 g) ZRERKE il 5,
B E-EE R 8 (30 © 110 & 1) BREEVEML, 753
5 MNMit4r (Fr. D3-1~D3-5), Fr. D3-3 (1.9 g) &
Sephadex LH-20 #EfAE i, — & Fe-HEEC(L 2 1D
Vel B5EMkE 2 (128 mg). Fr.D6 (52¢g) 4
PR AR B, A BE-BE IR £ (30 0 1—10 0 1) B
FEVEML, 53] 5 N4> (Fr. D6-1~D6-5). Fr. D6-2
(1.5 g) SRERFEEE, AmEBE-BER AE (20 1 1D
LTEVEML, 98] 6 NS> (Fr. D6-2-1~D6-2-6)
Fr. D6-2-4 (82.5 mg) Z#il#& HPLC (YMC-Pack
ODS-A, 250 mmX 10 mm, 5pm, 88%MH ) 753
thE5¥ 3 (tr=124.3 min, 4.8 mg). 4 (fr=57.5 min,
5.2 mg). 10 (= 67.2 min, 7.6 mg). Fr. D6-2-6 (43.2
mg) K ] 2% v 2 T R T R - TS R T
(10 : 1), HZ5L Sephadex LH-20 BEicAE (i, —
AR LE-FEE (1D Y, FEEY 1 (8.2 mg).
Fr. D6-3 (2.1 g) A At A7 il lk-BE L 2.6 (20 & 1D
EREVENL, 192 10 MRS (Fr. D6-3-1~D6-3-10)
Fr. D6-3-10 (51.8 mg) £:id Sephadex LH-20 ¥t A:
o, “EFRE-FEE (1D P, BREEY
14 (8.7 mg),

Fr. F (30.0 g) &R AN, AlBE-ER O
BEC10 @ 11 @ DBEFEBEM, 1531 8 ML/ (Fr. F1~
F8). Fr. F3 (3.8 g) £l Sephadex LH-20 &ttt (1
i, AP RE-HEE (11D P, 538 AN (Fr
F3-1~F3-8). Fr. F3-5 (1.7 g) & MCI i, H
BE-7K (70 1 30—~100 : 0) BREESEHL, 92 12 AN
43 (Fr. F3-5-A~F3-5-L). Fr.F3-5-D (238.6 mg) &
JAH ODS HE i, DLFHEE-/K (75%—>100%) H5
ek, 153 4 MR (Fr. F3-5-D-1~F3-5-D-4). Fr.
F3-5-H (268.3 mg) £l% HPLC (YMC-Pack
ODS-A, 250 mmX10 mm, 5 um, 75%Zf&), 15
FLE9) 5(r=11.5 min, 10.5 mg).7(r =29.3 min,
11.6 mg). 8 (r=32.3 min, 11.6 mg). 11 (rR=36.6
min, 12.4 mg). 13 (xk=40.1 min, 6.8 mg). 15
(tr=45.5 min, 12.3 mg). Fr.F3-5-K (38.6 mg) &
#i]4 HPLC (YMC-Pack ODS-A, 250 mm X 10 mm,
5um, 75%ZME), FEMLAEY) 6 (/=23.6 min, 7.3
mg). 16 (x=30.4 min, 6.4 mg). Fr. F3-5-L (56.8
mg) ZHl|4 HPLC (YMC-Pack ODS-A, 250 mm X
10 mm, 5 pum, 75% &), BEMHEY 12 (=
40.2 min, 6.6 mg) 17 (g=45.8 min, 8.2 mg).
Fr. F7 (2.7 g) £ Sephadex LH-20 BtRF: A, —
AP LE-HEECT - DY, 193] 10 N5 (Fr. F7-1~
F7-10). Fr. F7-10(2.2 )% MCI F:(fi, FIEE-/K (70 :
30—100 : OOBHEEBEML, 1331 10 N5 (Fr. F7-0-A~
F7-0-1), Fr. F7-0-1(3.3 g) &:#il|4 HPLC (YMC-Pack
ODS-A, 250 mmX 10 mm, 5 um, 88%Z M%), 15
FME 9 (r=27.3 min, 9.5 mg).

3 #ikE

&M 1: AEFAE, [a]f 30.0 (¢ 0.12, MeOH),
HR-ESI-MS 45 1 FE TR m/z 493.365 4
[M+Na]" GiHE1H 493.3658, C3Hs003Na). 4ié&r
'H-F1 BC-NMR #5045, i 2% 208 C31HsoOs.

7£ '"H-NMR (600 MHz, CDCl3) (£ 1) 1, &
7~ 8 MHEEES ou 0.85 (3H, s), 0.84 (3H, s), 0.87
(3H, s), 1.01 (3H, s), 0.95 (3H, s), 0.75 (3H, s), 1.11
(3H, d, J= 7.3 Hz) #12.05 (3H, s). 8 NMAHF AL
S 1 MERXHEZES on 448 (1H, dd, J =
11.0, 5.5 Hz) &b &I e S o5 1k =
i fE BC-NMR (150 MHz, CDCl3) (£ 1) 1, %
T3 AMHIERR S 5 1 DEIBREEIRIE S dc 218.9+
1 MEEBRFEETR(E S oc 171.2 F1 1 MERIR P IR
5 0c 81.0, 454 iR ID-NMR #dE, #tb&EM 1
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AT RE 2 2 A T RIS 1) 5 I3 L BT = R, 43
B EREE S iR EAR, KIZAE N EEE S
A1) 3B-acetoxy-20-taraxastene FHAEL, i BH P34
AR S . (&P 1 54AY) 3B-acetoxy-
20-taraxastene FEEEA[EIET C-20 EREMIHH KA
T, s R T B A, /£ HMBC 1,
B8 H-3 (6n 4.48) 5 C-30 (oc 171.2) MK, H-29
(0u 1.11)s H-22 (6n 1.40) 5 C-20 (6c 218.9) %K,

YRR S C-3 AHIE, BB EE S C-20 AHIE; [,
454y 'H-'"H COSY 1 NOESY M%(55, WiElh&
Y E5#4°4 20-0x0-30-nortaraxastan-3B-yl acetate.

&% 1 1 'TH-NMR F1 BC-NMR 15 5454 HSQC
F HMBC i B TIREE S HE Gk . 8
it Scifinder £5 %, 5 3CHRIRENE B E =) BA
AHIF R ZE G, TTAE OGSO MBS B s . % T
Uk, WEEY) 1 HRR =Y.

1 &YW ER

Fig.1 Chemical structure of compound 1

& 2: AENAK. HR-ESI-MS 440 T
Ty m/z 483.381 8 [M+H]" (514 483.383 8,
CxHs10s,), #aH 7+ AN CHs003. 'H-NMR
(600 MHz, CDCls) 6: 0.83 (3H, s, H-23), 0.84 (3H, s,
H-24), 0.86 (3H, s, H-25), 1.02 (3H, s, H-26), 0.94
(3H, s, H-27), 0.66 (3H, s, H-28), 1.00 (3H, d, J= 6.4
Hz, H-29), 2.03 (3H, s, H-32), 6.69 (3H, dd, J= 6.7,
2.7 Hz), 9.35 (1H, s, H-30), 4.47 (1H, dd, J=10.8, 5.8
Hz); BC-NMR (150 MHz, CDCl3) 6: 38.5 (C-1), 23.8
(C-2), 81.0 (C-3), 37.9 (C-4), 55.5 (C-5), 18.3 (C-6),
34.2 (C-7), 41.1 (C-8), 50.4 (C-9), 37.1 (C-10), 21.5
(C-11), 27.3 (C-12), 39.1 (C-13), 42.3 (C-14), 27.0
(C-15), 34.6 (C-16), 34.9 (C-17), 48.3 (C-18), 29.5
(C-19), 148.5 (C-20), 149.3 (C-21), 43.1 (C-22), 28.0
(C-23), 16.6 (C-24), 16.4 (C-25), 16.1 (C-26), 14.8
(C-27), 17.6 (C-28), 23.3 (C-29), 194.1 (C-30), 171.1
(C-31),21.4 (C-32). LA LJ i 5 CaRk i A

#=1 &1 8 H (600 MHz, CDCl3) #1 1*C (150 MHz,
CDCl) HHEEIRE

Table 1 'H (600 MHz) and 3C (150 MHz) NMR data of
compound 1

Teir OH dc

1 1.72 (1H, m), 1.01 (1H, m) 38.6

2 1.63 (2H, m) 238

3 4.48 (1H, dd, J=11.0, 5.5 Hz) 81.0

4 37.7

5 0.80 (1H, m) 55.6

6 1.53 (1H, m), 1.39 (1H, m) 183

7 1.40 (2H, m) 34.1

8 41.0

9 1.34 (1H, m) 50.5
10 37.9
11 1.54 (1H, m), 1.24 (1H, m) 213
12 1.59 (1H, m), 1.10 (1H, m) 25.8
13 1.56 (1H, m) 39.1
14 419
15 1.72 (1H, m), 1.04 (1H, m) 26.7
16 1.36 (1H, m), 1.26 (1H, m) 36.5
17 372
18 1.32 (1H, m) 499
19 2.05 (1H, m) 46.3
20 2189
21 2.53 (1H, m), 2.33 (1H, m) 33.4
22 1.40 (2H, m) 343
23 0.85 (3H, s) 28.0
24 0.84 (3H, s) 16.5
25 0.87 (3H, s) 16.6
26 1.01 (3H, s) 16.0
27 0.95 (3H, s) 147
28 0.75 (3H, s) 17.0
29 1.11 (3H, d, J=7.3 Hz) 22.1
30 171.2
31 2.05 (3H, s) 215

— B, WA EEY) 2 N 3B-acetoxytaraxaster-
20-en-30-al.

WA 3: AERA. HR-ESI-MS A H 0 F &
TUE)g m/z 461.340 5 [M+Na]" GiHHEAE 461.339 6,
C30H4602Na), #ERH DTN CaoHae02. 'H-NMR
(600 MHz, CDCls) o: 1.08 (3H, s, H-23), 1.03 (3H, s,
H-24), 0.96 (3H, s, H-25), 1.02 (3H, s, H-26), 0.98
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(3H, s, H-27), 0.68 (3H, s, H-28), 1.01 (3H, d, J=
6.5Hz, H-29), 6.72 (3H, dd, J= 6.7, 2.7 Hz, H-21),
9.37(1H, s, H-30); '3C-NMR (150 MHz, CDCl3) ¢:
39.8 (C-1), 34.3 (C-2), 218.3 (C-3), 47.5 (C-4), 55.0
(C-5), 19.8 (C-6), 33.6 (C-7), 41.0 (C-8), 49.9 (C-9),
36.9 (C-10), 22.1 (C-11), 27.4 (C-12), 39.2 (C-13),
42.5 (C-14), 27.0 (C-15), 36.5 (C-16), 34.9 (C-17),
48.3 (C-18), 29.5 (C-19), 148.5 (C-20), 149.3 (C-21),
43.1 (C-22), 26.8 (C-23), 21.2 (C-24), 16.3 (C-25),
16.0 (C-26), 14.8 (C-27), 17.7 (C-28), 23.3 (C-29),
194.2 (C-30). LA EHERESMHEY 2 1) 1D-NMR %
AL, FEZEREAED 3 1 C-3 AR Tk
A, B EY) 2 M OBEEIE R R T AW 3 IR
BRIE (6218.3). fE HMBC i1, 25 H-1 (6 1.96),
H-23 (6 1.08), H-24 (5 1.03) 5 C-3 (6 218.3) #H
XK, PEREAPRIELE 3 7, 454 HSQC. HMBC #f2%
R AR R IESIZR ML G4 3B-acetoxytaraxaster-
20-en-30-al [P ik, MEEHLED 3 A
3B-hydroxytaraxaster-20-en-30-al.

& 4: A A. HR-ESI-MS 45 7> 15
T m/z 449.376 2 [M~+Na]™ (i+548 449.375 9,
C30Hs0ONa), #RnH 0 FHA C3oHs00. 'H-NMR
(600 MHz, CDCl3) d: 1.02 (3H, s, H-23), 0.86 (3H, s,
H-24), 0.93 (3H, s, H-25), 0.85 (3H, s, H-26), 0.77
(3H, s, H-27), 0.97 (3H, s, H-28), 1.01 (3H, d, J= 6.5
Hz, H-29), 4.62 (1H, m, H-30a), 4.60 (1H, m, H-30b);
BC-NMR (150 MHz, CDCl;) d: 38.8 (C-1), 27.4
(C-2), 79.0 (C-3), 38.8 (C-4), 55.3 (C-5), 18.3 (C-6),
34.1 (C-7), 40.9 (C-8), 50.5 (C-9), 37.1 (C-10), 21.4
(C-11), 26.2 (C-12), 39.2 (C-13), 40.2 (C-14), 26.7
(C-15), 38.3 (C-16), 34.5 (C-17), 48.6 (C-18), 39.4
(C-19), 154.7 (C-20), 25.6 (C-21), 38.9 (C-22), 28.0
(C-23), 15.4 (C-24), 16.8 (C-25), 15.9 (C-26), 14.8
(C-27), 19.5 (C-28), 25.5 (C-29), 107.1 (C-30). PA_L
BRERE S ORI TE FE AR —ES), A 4
DA T

&Y 5: AR AK. HR-ESI-MS 45 H 70 15
TU&H m/z 465.370 0 [M+Na] ™ (11544 465.370 9,
C30H5002Na), T/%%ﬁ\:%%ﬁyg CSOHSOOZO 1H'Nl\/IR
(600 MHz, CDCl3) d: 1.02 (3H, s, H-23), 0.85 (3H, s,
H-24), 0.97 (3H, s, H-25), 0.84 (3H, s, H-26), 0.76
(3H, s, H-27), 0.98 (3H, s, H-28), 1.03 (3H, d, J= 6.8
Hz, H-29), 4.65 (1H, m, H-30a), 4.63 (1H, m, H-30b);

3C-.NMR (150 MHz, CDCl;) d: 38.8 (C-1), 27.4
(C-2), 79.0 (C-3), 38.9 (C-4), 55.4 (C-5), 18.3 (C-6),
34.0 (C-7), 40.0 (C-8), 50.0 (C-9), 37.1 (C-10), 21.4
(C-11), 25.9 (C-12), 38.8 (C-13), 42.3 (C-14), 36.0
(C-15), 77.4 (C-16), 40.9 (C-17), 47.7 (C-18), 39.0
(C-19), 153.6 (C-20), 25.0 (C-21), 35.3 (C-22), 28.0
(C-23), 15.4 (C-24), 16.4 (C-25), 16.3 (C-26), 15.9
(C-27), 12.8 (C-28), 25.3 (C-29), 107.4 (C-30). DL L
B RERE S SO IE A —E), SR EY S
ey B R

th &Y 6: A, HR-ESI-MS 4 7401
B TU g m/z 443388 2 [M+H] (1518 443.388 9,
C30Hs102), 77~ Ho 73 1 304 C30Hs002. 'TH-NMR (600
MHz, CDCl:) 6: 0.97 (3H, s, H-23), 0.77 (3H, s,
H-24), 0.85 (3H, s, H-25), 1.02 (3H, s, H-26), 0.93
(3H, s, H-27), 0.77 (3H, s, H-28), 1.21 (3H, d, J= 6.7
Hz, H-29), 4.98 (1H, d, J= 6.7 Hz, H-30a), 4.89 (1H,
d, J= 6.7 Hz, H-30b); 3C-NMR (150 MHz, CDCl;) ¢:
38.8 (C-1), 27.5 (C-2), 79.1 (C-3), 39.1 (C-4), 55.5
(C-5), 18.4 (C-6), 34.1 (C-7), 41.0 (C-8), 50.5 (C-9),
37.2 (C-10), 21.5 (C-11), 26.3 (C-12), 39.0 (C-13),
42.3 (C-14), 26.5 (C-15), 37.8 (C-16), 34.2 (C-17),
48.5 (C-18), 38.2 (C-19), 156.7 (C-20), 71.4 (C-21),
48.9 (C-22), 28.1 (C-23), 15.5 (C-24), 16.4 (C-25),
16.0 (C-26), 14.9 (C-27), 18.3 (C-28), 28.5 (C-29),
113.7 (C-30). LA _F 3 10 5 SOk JE A — 207,
W EAE YD 6 9 3B,21B- - EE-20(30)-45 -7 A Tt
8t .

& 7. Htad MM AR . HR-ESI-MS 4
BT E TN m~z 465370 2 [M+Na]™ (iFEA{H
465.370 9, C30Hs002Na), $27n H 5T 54 C30Hs0020
IH-NMR (600 MHz, CDCLs) d: 0.99 (3H, s, H-23),
0.76 (3H, s, H-24), 0.84 (3H, s, H-25), 1.05 (3H, s,
H-26), 1.00 (3H, s, H-27), 0.72 (3H, s, H-28), 1.01
(3H, d, J= 6.0 Hz, H-29), 1.64 (3H, brs, H-30), 5.30
(1H, d, J= 7.0 Hz, H-21), 3.20 (1H, dd, J= 11.4, 4.7
Hz, H-3), 3.43 (1H, dd, J= 11.5, 4.8 Hz, H-16);
BC.NMR (150 MHz, CDCl;) d: 38.9 (C-1), 28.4
(C-2), 79.1 (C-3), 38.9 (C-4), 55.4 (C-5), 18.4 (C-6),
34.3 (C-7), 41.2 (C-8), 47.7 (C-9), 37.2 (C-10), 21.7
(C-11), 27.5 (C-12), 36.0 (C-13), 42.6 (C-14), 36.7
(C-15), 76.5 (C-16), 40.0 (C-17), 50.0 (C-18), 39.0
(C-19), 139.9 (C-20), 118.4 (C-21), 37.7 (C-22), 28.1
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(C-23), 15.5 (C-24), 16.2 (C-25), 16.4 (C-26), 21.7
(C-27), 11.7 (C-28), 16.5 (C-29), 22.6 (C-30). LA ik
T S SRR A — S, MUOS A T N
KA,

& 8: HENAK. HR-ESI-MS 45 Hi0 T2
TUEH m/z 483.383 0 [M+H]" (i1518 483.383 8,
C32Hs103), 77~ HoJr 1 3004 CaoHsoO3. 'TH-NMR (600
MHz, CDCl:) &: 0.84 (3H, s, H-23), 0.85 (3H, s,
H-24), 0.88 (3H, s, H-25), 0.96 (3H, s, H-26), 0.92
(3H, s, H-27), 1.06 (3H, s, H-28), 1.12 (3H, d, J= 6.5
Hz, H-29), 1.89 (3H, brs, H-30), 2.05 (3H, s, H-32),
5.71 (1H, brs, H-21), 4.48 (1H, dd, J= 11.3, 5.2 Hz,
H-3): 3C-NMR (150 MHz, CDCls) J: 38.5 (C-1), 23.8
(C-2), 81.0 (C-3), 37.9 (C-4), 54.4 (C-5), 18.2 (C-6),
34.3 (C-7), 41.2 (C-8), 50.3 (C-9), 37.1 (C-10), 21.8
(C-11), 27.8 (C-12), 38.5 (C-13), 42.1 (C-14), 26.4
(C-15), 28.6 (C-16), 44.9 (C-17), 45.4 (C-18), 36.9
(C-19), 162.8 (C-20), 123.1 (C-21), 206.2 (C-22), 28.1
(C-23), 16.7 (C-24), 16.5 (C-25), 16.2 (C-26), 14.7
(C-27), 18.8 (C-28), 22.8 (C-29), 22.3 (C-30), 171.2
(C-31), 21.5 (C-32). LAyt Bu 5 CkikiE F A
— B, WA 8 NPT A TS BT L BRI -

& 9. AR, HR-ESI-MS 45 H1 7> 755
T m/z 465.373 9 [M+Na] ™ (548 465.3709,
C30Hs002Na), $E7nFsrF 30N C30Hs002. 'H-NMR
(600 MHz, CDCl3) d: 0.97 (3H, s, H-23), 0.76 (3H, s,
H-24), 0.85 (3H, s, H-25), 1.04 (3H, s, H-26), 0.96
(3H, s, H-27), 0.77 (3H, s, H-28), 1.01 3H, d, J= 6.5
Hz, H-29), 5.59 (1H, dd, J= 6.5, 1.7 Hz, H-21), 3.20
(1H, dd, J= 11.5, 4.8 Hz, H-3), 4.12 (1H, d, J= 12.7
Hz, H-30a), 4.01 (1H, d, J = 12.7 Hz, H-30b);
BC-NMR (150 MHz, CDCl) d: 38.9 (C-1), 27.7
(C-2), 79.2 (C-3), 39.0 (C-4), 55.4 (C-5), 18.4 (C-6),
34.3 (C-7), 41.2 (C-8), 50.6 (C-9), 37.2 (C-10), 21.7
(C-11), 27.1 (C-12), 39.3 (C-13), 42.5 (C-14), 27.5
(C-15), 36.8 (C-16), 34.6 (C-17), 48.6 (C-18), 32.1
(C-19), 143.8 (C-20), 120.8 (C-21), 41.8 (C-22), 28.1
(C-23), 15.5 (C-24), 16.4 (C-25), 16.1 (C-26), 14.9
(C-27), 17.8 (C-28), 22.6 (C-29), 65.6 (C-30). LA ik
T EHE S ORI E AR — B0, MR A 9N
taraxast-20-ene-3f,30-diol.

th&9 10 AR K. HR-ESI-MS 44 H T
BTN m/z 439.356 6 [M+H] (514 439.357 6,

C30H4702), &7~ Ho 73 3 A C30HasO2- 'H-NMR (600
MHz, CDCl;) : 1.07 (3H, s, H-23), 1.27 (3H, s,
H-24), 0.89 (3H, s, H-25), 0.87 (3H, s, H-26), 1.37
(3H, s, H-27), 1.10 (3H, s, H-28), 1.17 (3H, s, H-29),
0.91 (3H, s, H-30), 5.62 (1H, brs, H-12); 3C-NMR
(150 MHz, CDCL3) 6: 39.9 (C-1), 34.6 (C-2), 217.4
(C-3), 47.9 (C-4), 55.6 (C-5), 18.9 (C-6), 32.3 (C-7),
36.8 (C-8), 61.2 (C-9), 32.5 (C-10), 199.7 (C-11),
128.2 (C-12), 171.3 (C-13), 43.7 (C-14), 26.6 (C-15),
26.5 (C-16), 32.5 (C-17), 47.8 (C-18), 45.4 (C-19),
31.2 (C-20), 34.4 (C-21), 36.6 (C-22), 26.7 (C-23),
21.6 (C-24), 15.8 (C-25), 18.7 (C-26), 23.6 (C-27),
28.9 (C-28), 33.2 (C-29), 23.5 (C-30). LA I e i i
i R A, WA 10 v 180-
FEBUR-12-075-3,11- .

&Y 11: AEK K. HR-ESI-MS 45 H 4> 175
T H m/z 465.370 9 [M~+Na] ™ (1544 465.3709,
C30Hs002Na), $E7nFsrF 30N C30Hs002. 'H-NMR
(600 MHz, CDCl3) d: 1.00 (3H, s, H-23), 0.79 (3H, s,
H-24), 0.94 (3H, s, H-25), 0.99 (3H, s, H-26), 1.22
(3H, s, H-27), 0.80 (3H, s, H-28), 0.89 (3H, s, H-29),
0.91 (3H, s, H-30), 5.25 (1H, t, J= 3.4 Hz, H-12), 3.23
(1H, dd, J=11.4, 4.3 Hz, H-3), 4.20 (1H, dd, J= 114,
4.3 Hz, H-16); 3C-NMR (150 MHz, CDCl3) ¢: 38.7
(C-1), 27.4 (C-2), 79.1 (C-3), 38.9 (C-4), 55.3 (C-5),
18.5 (C-6), 32.8 (C-7), 40.0 (C-8), 47.0 (C-9), 37.5
(C-10), 23.7 (C-11), 122.5 (C-12), 143.7 (C-13), 43.9
(C-14), 35.7 (C-15), 66.2 (C-16), 37.0 (C-17), 49.2
(C-18), 46.7 (C-19), 31.1 (C-20), 34.3 (C-21), 30.7
(C-22), 28.2 (C-23), 15.7 (C-24), 15.6 (C-25), 17.0
(C-26), 27.3 (C-27), 21.6 (C-28), 33.4 (C-29), 24.1
(C-30)o LA P E 4 5 R B A — 502, ik
YKEEY 11 T e B

&Y 12: AEH K. HR-ESI-MS 45 H 4T
B TUE g m/z 441373 3 [M+H] T GHEAE 441.373 3,
C30H4902), #7R Ho 731 A C30HagO2. 'H-NMR (600
MHz, CDCl;) &: 1.00 (3H, s, H-23), 1.13 (3H, s,
H-24), 0.80 (3H, s, H-25), 1.14 (3H, s, H-26), 1.35
(3H, s, H-27), 0.90 (3H, s, H-28), 0.85 (3H, s, H-29),
0.88 (3H, s, H-30), 5.58 (1H, s, H-12), 3.23 (1H, dd,
J=113,5.1 Hz, H-3), 2.13 (1H, dd, J= 11.4, 4.5 Hz,
H-18); BC-NMR (150 MHz, CDCl;) &: 39.3 (C-1),
26.6 (C-2), 78.9 (C-3), 39.3 (C-4), 55.1 (C-5), 17.6
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(C-6), 32.9 (C-7), 43.5 (C-8), 61.9 (C-9), 37.2 (C-10),
200.5 (C-11), 128.6 (C-12), 170.8 (C-13), 45.6 (C-14),
26.6 (C-15), 27.5 (C-16), 32.5 (C-17), 47.7 (C-18),
45.5 (C-19), 31.2 (C-20), 34.6 (C-21), 36.7 (C-22),
28.9 (C-23), 16.5 (C-24), 15.7 (C-25), 18.9 (C-26),
23.6 (C-27), 28.2 (C-28), 33.2 (C-29), 23.6 (C-30). LA
R S SRR E AR —E), S R A
12 79 3B-F2HE-FF 3R -12-0d- 118

& 13: FF K . HR-ESI-MS 45 H 70 15
TN m/z 465369 0 [M+Na]™ (i151H 465370 9,
C30H5002Na), T/%%ﬁ\:%%ﬁyg CSOHSOOZO 1H'Nl\/IR
(600 MHz, CDCl3) d: 0.99 (3H, s, H-23), 0.76 (3H, s,
H-24), 0.85 (3H, s, H-25), 0.86 (3H, s, H-26), 1.24
(3H, s, H-27), 1.00 (3H, s, H-28), 0.94 (3H, s, H-29),
0.70 (3H, s, H-30), 3.23 (1H, d, J= 11.4, 4.5 Hz, H-3),
3.58 (1H, dd, J=12.7, 3.6 Hz, H-16); 3BC-NMR (150
MHz, CDCl3) §: 39.0 (C-1), 27.5 (C-2), 79.1 (C-3),
38.9 (C-4), 55.5 (C-5), 18.5 (C-6), 35.1 (C-7), 41.3
(C-8), 50.5 (C-9), 37.4 (C-10), 21.8 (C-11), 25.2
(C-12), 134.5 (C-13), 46.3 (C-14), 27.5 (C-15), 75.9
(C-16), 40.1 (C-17), 131.8 (C-18), 34.9 (C-19), 33.0
(C-20), 35.4 (C-21), 38.7 (C-22), 28.2 (C-23), 15.6
(C-24), 16.5 (C-25), 17.9 (C-26), 22.9 (C-27), 16.8
(C-28), 32.3 (C-29), 24.4 (C-30). LA %¥E A i Al
ol s 5 S Rk E — S04, F45 G HSQC.HMBC
FBC-NMR 1%, Z5E00T, SHLEY 13 Wbk 4
Pt AT IHE, MR EY 13 24 coflodiol.

th&9 14: AR K. HR-ESI-MS 44 H50 T
BT A m/z 427.392 6 [M+H] GiHE1H 427.394 0,
C30Hs10), $g7nH 47308 C30Hs00. 'H-NMR (600
MHz, CDCl:) &6: 0.99 (3H, s, H-23), 0.75 (3H, s,
H-24), 0.88 (3H, s, H-25), 1.03 (3H, s, H-26), 0.96
(3H, s, H-27), 0.86 (3H, s, H-28), 1.68 (3H, s, H-30),
470 (1H, d, J= 1.9 Hz, H-29a), 4.56 (1H, brs, H-29b),
3.12 (1H, dd, J= 11.4, 4.8 Hz, H-3); 3BC-NMR (150
MHz, CDCl3) d: 39.5 (C-1), 28.2 (C-2), 80.2 (C-3),
38.9 (C-4), 57.0 (C-5), 19.6 (C-6), 32.2 (C-7), 40.2
(C-8), 50.9 (C-9), 35.9 (C-10), 22.3 (C-11), 24.2
(C-12), 38.4 (C-13), 42.2 (C-14), 27.3 (C-15), 34.5
(C-16), 43.7 (C-17), 49.0 (C-18), 48.8 (C-19), 152.9
(C-20), 31.0 (C-21), 40.2 (C-22), 28.7 (C-23), 16.2
(C-24), 17.0 (C-25), 16.9 (C-26), 15.3 (C-27), 19.7
(C-28), 109.9 (C-29), 19.8 (C-30). PA Lyt Hds 53¢

AR FE AR — 30, WS e e & 14 3R R TR

&9 15: A ARK . HR-ESI-MS 245 4> T8
TN m/z 465368 4 [M+Na]™ (i34 465370 9,
C30Hs002Na), $E7nFsrF 30N C30Hs002. 'H-NMR
(600 MHz, CDCl3) d: 0.95 (3H, s, H-23), 0.78 (3H, s,
H-24), 0.81 (3H, s, H-25), 1.02 (3H, s, H-26), 0.97
(3H, s, H-27), 0.75 (3H, s, H-28), 1.67 (3H, s, H-30),
470 (1H, brs, H-29a), 4.59 (1H, brs, H-29b):
3C-NMR (150 MHz,CDCls) d: 38.9 (C-1), 27.5 (C-2),
79.0 (C-3), 38.9 (C-4), 55.4 (C-5), 18.4 (C-6), 34.3
(C-7), 41.0 (C-8), 50.1 (C-9), 37.2 (C-10), 21.0
(C-11), 24.9 (C-12), 37.4 (C-13), 44.2 (C-14), 37.0
(C-15), 77.1 (C-16), 48.7 (C-17), 47.8 (C-18), 47.7
(C-19), 150.1 (C-20), 30.0 (C-21), 37.8 (C-22), 28.1
(C-23), 15.5 (C-24), 16.3 (C-25), 16.2 (C-26), 16.1
(C-27), 11.8 (C-28), 109.9 (C-29), 19.5 (C-30). LA I
B VE RS S SRR AR — B0, M e A
15 79 3B, 16B-F2 2P i & % o

th&9 16: AEFAK. HR-ESI-MS 4H T2
T B TN mz 463354 6 [M+Na]' (it51{E
463.355 2, C30HasO2Na), $e7n H 7 N C30Has0s0
'H-NMR (600 MHz, CDCl;) 6: 1.07 (3H, s, H-23),
1.02 (3H, s, H-24), 0.93 (3H, s, H-25), 1.08 (3H, s,
H-26), 1.00 (3H, s, H-27), 0.81 (3H, s, H-28), 1.68
(3H, s, H-30), 4.71 (1H, d, J= 1.5 Hz, H-29a), 4.60
(1H, brs, H-29b), 3.62 (1H, dd, J = 11.1, 4.7 Hz,
H-16); 3C-NMR (150 MHz, CDCls) &: 39.7 (C-1),
343 (C-2), 218.2 (C-3), 47.7 (C-4), 55.1 (C-5), 19.8
(C-6), 33.7 (C-7), 41.0 (C-8), 49.5 (C-9), 37.0 (C-10),
21.5 (C-11), 25.0 (C-12), 36.9 (C-13), 44.3 (C-14),
37.5 (C-15), 77.2 (C-16), 48.8 (C-17), 47.8 (C-18),
47.5 (C-19), 150.1 (C-20), 30.0 (C-21), 37.8 (C-22),
26.8 (C-23), 21.2 (C-24), 16.2 (C-25), 16.1 (C-26),
15.9 (C-27), 11.8 (C-28), 110.0 (C-29), 19.5 (C-30).
AL 9 R BE 5 kAR S AR — 28], s et s
Y116 7 16B-F255-2P) i 52.-20(29)-Jfi-3-F

& 17: AK K. HR-ESI-MS 4 H 4T
BT A m/z 433.388 2 [M+H] (514 433.388 9,
C30Hs302), 77~ Ho 73 1 304 C30Hs202. 'TH-NMR (600
MHz, CDCl:) &: 0.96 (3H, s, H-18), 0.77 (3H, s,
H-19), 1.14 (3H, s, H-21), 1.62 (3H, s, H-26), 1.69
(3H, s, H-27), 0.84 (3H, s, H-28), 0.97 (3H, s, H-29),
0.88 (3H, s, H-30), 5.12 (1H, t, J= 7.4 Hz, H-24), 3.20
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(1H, dd, J= 11.6, 4.8 Hz, H-3); '3C-NMR (150 MHz,
CDCl3) d: 39.0 (C-1), 27.4 (C-2), 79.0 (C-3), 39.0
(C-4), 49.9 (C-5), 18.3 (C-6), 27.5 (C-7), 42.3 (C-8),
50.6 (C-9), 37.1 (C-10), 21.5 (C-11), 31.2 (C-12), 40.4
(C-13), 50.2 (C-14), 35.2 (C-15), 24.8 (C-16), 55.9
(C-17), 15.5 (C-18), 15.3 (C-19), 75.4 (C-20), 25.4
(C-21), 40.5 (C-22), 22.5 (C-23), 124.7 (C-24), 131.7
(C-25), 17.7 (C-26), 25.7 (C-27), 16.2 (C-28), 28.0
(C-29), 16.4 (C-30). LA btk ot 5 SOkl iE A
— 0, WM EMA Y 17 4 garcinielliptone Q.
4 IMRTEMNE

AR5 504 KR RAW 264.7 41, 4% 1X
103 AN/mL WRFERRE, AR RERINZE 96 FLANMES
FEMHR, B LI 200 pl 20 3. b6 5, 76 37 C.
5% COr 7= 597 1 h, BALFHIIA LPS (%%
JRERE 1 pg/mL) KA (50~12.5 pmol/L),
FE 0 PR O e I 15 B 25 2540 (50~12.5 pmol/L).
LPS ZH CAINgEMEe &) =S AT IRA (SR
DMSO) FlPHPEZ M3 E (Indomethacin). &L
AfHRA (HSS) 4. /NREWEAIM RAW 264.7 1£
37 C. 5% COy 1HIRIHFEAH H 5% 24 h J5 WS+
W EIEW 100 pL % 2 Eghrtct, W5E 540 nm 4t
IO E (4D 1, FFRA Griess iER2UN & b &
YIXE NO BRI 2R o TS Edm ik =
(ICs0), ZHHNE 2.
5 e

ARSEERH Z Mg, WIS E AR
Fz2 LAY LPS iESEREEBERESSEN B NO RUHNEE
L (;is,n=3)
Table 2

production (x +s,n=3)

Inhibitory activity of compounds on NO

WEH) ICso (umol-L71)?
5 11.940.3
15 19.8%+1.6
16 223403
17 24.5+0.2
Indomethacin 16.7x£1.2
HSS 46.4+3.5

LA 2. 6. 8~10. 12~13 Xt LPS i F EME 4N IUREAL 45 /R NO
AT 35 1 (IC 50> 40 pmol-L71),

aCompounds 2, 6, 8—10, 12—13 were inactive against cell lines tested
(ICs0> 40 pmol-L™).

NO B R =([NO2 Lps — [NO2 JLps+ea )/ ([NO2 JLps —

[NO2]x:1)

[NO2Tes A LPS ZHZ0 5% 773 FyEW P NO2 Ik %,

[NO2 Tups+ s N 25 249 2H A B 15 55 2% BB NO2 Ik,

[NO2 e N2 FI 0 IR AL AT Bl 55 3 35 R NO2 IR

CTESERUI b oy B AR 3] 17 A =i A9, @it 3

PRALA JSURH e 1 S B 4 e E L SR S R,

LS 1 NHRIR= W), FF B OO H A A

HARIAT AR, LAY 2~3. 6. 8~10. 12~13,

15~16 H XN EE P EAR . EHRIGMT

AR, A 5. 15~17 SoR T SR E B &

S
AR, FEME G I T EAL 2 R AR

Vst — B E IS, B IRGAEREARL

ViR EERt, P AR, it e 2

A FH R AR 2 FH B4 5 FE it

SE

(1] TEEE P EEDERERA S, TEEYE M)
b5t BEEHRRAL, 1983.

[2] GKEPEE, KAV, REAS BB Rl RN A A 24 BEATT 7T
B 7] ##MAk, 2015(19): 76-77.

3] HIOE, Mg, BREGE. BAREMTIFER [J].
g2, 2019, 17(11): 1874-1879.

[4] Akhmetova V R, Shakurova E R, Khalilova A Z, et al.
Synthesis and transformations of 20-oxo-30-nortaraxasteryl
acetate derivatives [J]. Russ J Org Chem, 2007, 43(3):
363-369.

[5] Shiojima K, Suzuki H, Kodera N, er al. Composite
constituents: Thirty-nine triterpenoids including two
novel compounds from Ixeris chinensis [J]. Chem Pharm
Bull, 1996, 44(3): 509-514.

6] BRER, Z3H, AN, & M S EES b2 pl
SYWEFE [I]. 24#1, 2007, 30(3): 291-294.

[71 Dail Q, Zhou B, Wang Y L, et al. Two new triterpenoids
from Saussurea petrovii [J]. Chin Chem Lett, 2001, 12(2):
151-154.

[8] Yahra S, Morita Y, Nohara T. Studies on the constituents
of Chrysanthemi Flos [1]. Jpn J Pharmacog, 1990, 44(4):
335-338.

[91 Kuo Y H, Chaiang Y M. Five new taraxastane-type
triterpenes from the aerial roots of Ficus microcarpa [J].
Chem Pharm Bull, 1999, 47(4): 498-500.

[10] Dai J, Zhao C, Zhang Q, et al. Taraxastane-type
triterpenoids from Saussurea petrovii [J]. Phytochemistry,
2001, 58(7): 1107-1111.



T84

Chinese Traditional and Herbal Drugs

HS51% F19H 20208210 5 * 4915 «

[11]

[12]

[13]

[14]

[15]

[16]

[17]

RO B, B, S DU)ITERUB R A
T [J]. HEZEEIRE, 2005, 39(12): 900-902.
Quijano L, Rios T, Fronczek F R, ef al. The molecular
structure of maniladiol from Baccharis salicina [J].
Phytochemistry, 1998, 49(7): 2065-2068.

Martins L R, Takahashi J A. Rearrangement and oxidation
of B-amyrin promoted by growing cells of Lecanicillium
muscarinium [J]. Nat Prod Res, 2010, 24(8): 767-774.
Pyrek J St. Terpenes of compositae plants. Part VIII
amyrin derivatives in Calendula officinalis L. tlowers.
The structure of coflodiol (ursadiol) and isolation of
manilladiol [J]. Ann Soc Chim Polon, 1977, 51(12):
2493-2497.

X EH., AT L LR LB AL R I M B 23 R T
F¢ [D]. BB WAL EE 2R, 2010.

Mahato S B, Kundu A P. 13C NMR spectra of pentacyclic
triterpenoids—a compilation and some salient features
[J]. Phytochemistry, 1994, 37(6): 1517-1575.

REF, EFHY, L, 5. =R IRE A s

[18]

[19]

[20]

[21]

g [J]. B2 EEEZ, 2010, 21(3): 565-567.

Wei Y, Ma C, Chen D, et al. Anti-HIV-1 protease
triterpenoids from Stauntonia obovatifoliola Hayata
subsp. intermedia [J]. Phytochemistry, 2008, 69(9):
1875-1879.

Lin K W, Huang A M, Yang S C, et al. Cytotoxic and
antioxidant constituents from Garcinia subelliptica [J].
Food Chem, 2012, 135(2): 851-859.

Zhao F, Chen L, Zhang M, er al. Inhibition of
lipopolysaccharide-induced iNOS and COX-2 expression
by indole alkaloid, 3-(hydroxymethyl)-6,7-dihydroindolo
[2,3-a] quinolizin-(12H)-one, via NF-«kB inactivation in
RAW 264.7 macrophages [J]. Planta Med, 2013, 79(9):
782-787.

Jin X, Song S, Wang J, er al. Tiliroside, the major
component of Agrimonia pilosa Ledeb ethanol extract,
inhibits MAPK/INK/p38-mediated
lipopolysaccharide-activated RAW 264.7 macrophages
[J]. Exp Ther Med, 2016, 12(1): 499-505.

inflammation in



