KIRF=YIWIE 5T % Nat Prod Res Dev 2015 ,27:6-9 5

X E4RS :1001-6880 (2015 ) Suppl-0006-05

BARELERTHITAR

g&i\]ﬁ]’% ﬂﬂgz’%}i{ﬁgl,%—% mlyij’l*aé—gjél
VR R 2 R AR EG IR T v 2 2 ST SR BB 2SI AR A A SRR L )N 510632
MR 2R [ bR rh B 2GR B 2R SET, TH 510006

AR I SRS 2R A B 5/ MR R A T A O i A (.33 | Sephadex LH-20 4%
T A 2 2 o AR 3 S5 0 B ORISR 70 B 2 11 MBS W o AR E AT B0 B s A B A J5
S R I BB R (1) (4, 58-dihydroxy-28-(isobutyryloxy ) -108H-guai-11 ( 13 ) -en-12,83-olide (2) | arnicol-
ide C(3) .microhelenin C(4) .arnicolide B(5) L% (6) 8-F3-9, 10-X0 5 T k& JL T B (7) J3-FF &0 i )iz
2R (8) 3,3 - WAL E 2K (9) W% M (10) LR (1L) . Ho b5 4 F16 i NI h oy 433
KB AP AR S S E

FE 435 R284.1;R284.2 T ERFRIRAG : A DOI:10. 16333/;. 1001-6880. 2015. S. 002

Chemical Constituents from Centipeda minima
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Abstract: Eleven compounds were isolated from Centipeda minima and purified by repeated silica gel, Sephadex LH-20
column chromatography , and preparative HPLC. The structures were elucidated on the basis of their spectral characteris-
tics and identified as brevifolin (1) ,4,58-dihydroxy-23-(isobutyryloxy) -108H-guai-11(13) -en-12 ,83-olide (2) ,arni-
colide C (3) ,microhelenin C (4), arnicolide B (5) , ursolic acid (6) ,8-hydroxy-9, 10-diisobutyryloxythymol (7),
quercetin-3-methyl ether (8) ,quercetin-3,3’-dimethyl ether (9), daucosterol (10) , stigmasterol (11). Compounds 4

and 6 were isolated from this plant for the first time.
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(06115202) A7 T /U h SR HEY R
2 RBESSH

FRIGI A (1.8 ke) R 60 H A
I ¢ CO, A< MUK B 42 B GBI A A HUE 7 :20 MPa,
M 40 C, 73 B ):6.0 MPa, Ji .35 C,CO, i
#:20 L/h B[] 2 h) 75 8] SR (104.5 g) o Xt
ZER T AT R AL R A, A i BE- 2 2 £ TR (100
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2T (B O -2 1R g 100: 001 100) 15214k &
P 10(14.1 mg) Ff1 11(25.2 mg) ; Fr. 7 £ Sephadex
LH-20 (C2U05-HEE 1: 1) J5 , R4 #5284 HPLC (P -
K 75:25) 4iifl, 15 B L5 ) 3(18.2 mg) (4(15.4
mg) \5(20. 8 mg) ; Fr. 9 £ 6k I H: 2 Hr (G A5-H B
100: 0—1: 1) J&, 4 Sephadex LH-20 (5 {}i-H ¥ 1
t1) 1349 2(16.3 mg) ;Fr. 10 225 F B2 Rk
JEHT (S5-I EE 100: 0—1: 1) #5254 8 (98. 1
mg) 9(41.2 mg) ,

3 H#HEE

wEaEW1 TEFBRMSE CAlEE-LROmg) ;
ESI-MS m/z:369 [M +Na]*,715 [2M + Na] *; UV
(CHCL) : A, 244 nm; IR (KBr) v, :3479,1715,

max max

1232,1182,1045 em™ ;'H NMR (400 MHz, CDCI, )

5:7.64 (1H,dd,J = 6.0,1.6 Hz,H-2),6.03 (1H,
dd,J = 6.0,3.0 Hz,H-3),5.99 (1H,dt,J] = 7.2,
1.4 Hz,H-18),5.47 (1H,br s,H-6) ,4.74 (1H,m,
H-8),2.45 (1H,ddd,J = 15.3,6.0,2.2 Hz,H9),
1.87 (3H,dd,J = 7.3,1.4 Hz,H-19),1.70 (3H,t,
J = 1.4 Hz,H20),1.64 (1H,ddd,J = 15.2,
11.0,1.7 Hz,H9),1.52 (3H,d,J = 7.4 Hz, H-
13),1.21 (3H,d, J = 6.7 Hz,H-14),1.02 (3H,s,
H-15) ;C NMR (100 MHz,CDCl,) §:209.4 (C4),
178.9 (C-12),166.2 (C-16),161.8 (C2),138.9
(C-18),129.4 (C-13),127.2 (C-17),79.4 (C-8),
71.8 (C-6),54.8 (C-5),54.3 (C-1),48.8 (C-7),
40.9 (C9),40.4 (C-11),25.8 (C-10),20.3 (C-
20),19.6 (C-14),17.5 (C-5),15.6 (C-19),10.9
(C-13) o DA 5 Scik™® i i = 18 o %
Bls— 30, 8o e iz Ak G W o E i 2 E R R (brevi-
folin)

& 2 ik Y; HR-ESI-MS m/z:
375.1780 [ M + Na |* ( cale.375.1784 ); UV
(CHCL, ) : A, 241 nm; IR (KBr) v,, :3464,2969,
1748 ,1384,1161 cm™ ;' H NMR (400 MHz, CDCI,)
5:6.19 (1H,d, J = 2.2 Hz,H-13),5.59 (1H,d,J
= 1.7 Hz,H-13) ,4.804.85 (2H,m,H-2,8) ,2.51
(1H,m,H-17),1.20 (3H,s,H-15),1. 14 (6H,d, J
= 7.0 Hz,H-18,19),1.02 (3H,d,J = 6.2 Hz, H-
14);”C NMR (100 MHz,CDCl;) §:177.0 (C-16),
170.2 (C-12),141.9 (C-11),121.0 (C-13),83.4
(C-5),82.2 (C4),78.2 (C2),77.9 (C-8),56.1
(C-1),46.4 (C-3),40.0 (C-7),38.2 (C9),36.5
(C-6),34.2 (C-17),27.2 (C-10),20.6 (C-14),
19.8 (C-15),18.9 (C-19),18.7 (C-18), LI "%k
o5 Sck ' HRE By 4, 5B-dihydroxy-28- ( isobutyrylo-
xy ) -108H-guai-11(13)-en-12,8B-olide ¥4 — 2L, ik
HiE izt & ¥ 4, 58-dihydroxy-2B-(isobutyryloxy ) -
10BH-guai-11(13)-en-12,8B-olide,

a3 Tk, ESI-MS m/z:357 [ M +
Na]*;'H NMR (400 MHz,CDCL,) §:7.63 (1H,dd,
J =6.0,1.3 Hz,H2),6.00 (1H,m, H3),5.35
(1H,s,H-6),4.70 (1H,m,H-8),2.78 (1H, m,H-
7),1.45 (3H,d,J = 7.4 Hz,H-13),1.02 (3H,d, J
= 6.9 Hz,H-18),0.99 (3H,d, J = 7.5 Hz,H9),
0.98 (3H,s,H-15);"C NMR (100 MHz,CDCL,) §:
209.5 (C4),179.1 (C-12),175.7 (C-16),162.2

max
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(C-2),129.6 (€C-3),79.6 (C-8),71.9 (C-6),55.0
(C-5),54.1 (C-1),49.1 (C-7),41.1 (C-9),40.6
(C-11),34.0 (C-17),26.0 (C-10),19.8 (C-14),
19.0 (C-19),18.7 (C-18),17.7 (C-15),11.0 (C-
13) . DA %S 3ok 4 i amicolide € — 3,
W 2 AL B YA amicolide C,

wEWM4 TR ESI-MS m/z:369 [M +
Na]*;'H NMR (300 MHz,CDCl,) §:7.66 (1H,dd,
J =6.1,1.6 Hz,H2),6.60 (1H, m,H-18),6.04
(1H,dd,J = 6.1,3.1 Hz,H-3),5.44 (1H,s,H-6),
4.72 (1H,m,H-8),2.89 (1H,m,H-7),1.71 (3H,
brd,J = 8.3 Hz,H-19),1.69 (3H,br s, H-20),
1.52 (3H,d,J = 7.4 Hz,H-13),1.23 (3H,d,J =
6.6 Hz,H-14),1.03 (3H,br s,H-15);”C NMR (75
MHz,CDCl,) §:209.5 (C4),179.1 (C-12),166.6
(C-16),162.0 (C-2),137.8 (C-18),129.5 (C-3),
128.4 (C-17),79.5 (C-8),72.1 (C-6),55.0 (C-
5),54.2 (C-1),48.8 (C-7),41.0 (C9),40.5 (C-
11),25.8 (C-10),19.7 (C-14),17.6 (C-15),14. 4
(C-20),12.0 (C-19),10.9 (C-13), i %5
ik 238 19 microhelenin C —¢, Hchf 2 1%L AWK
microhelenin C,

&S5  Tfatk; ESI-MS m/z:371 [M +
Na]*;'H NMR (300 MHz,CDCl,) 8:7.61 (1H,m,
H-2),5.98 (1H,m,H-3),5.36 (1H,s,H-6) ,4.68
(1H,m,H-8),2.78 (1H,dd,J = 10.2,6.5 Hz, H-
7),1.43 (3H,d,J = 7.4 Hz,H-13),1.16 (3H,d,J
= 6.7 Hz,H-14) ,0.94 (3H,s,H-15),0.81 (6H,d,
J = 7.8 Hz,H-19,20) ;”C NMR (75 MHz, CDCl,)
5:209.6 (C4),179.2 (C-12),171. 8 (C-16) ,162. 3
(C-2),129.5 (€C-3),79.6 (C-8),71.8 (C-6),54.8
(C-5),54.0 (C-1),49.1 (C-7),43.5 (C-17),41.0
(C-9),40.5 (C-11),25.9 (C-10),25.8 (C-18),
22.4 (C-19),22.3 (€20),19.7 (C-14),17.6 (C-
15),10.9 (C-13), DA E%¥cds 5 3cmk™ 4R 19 arni-
colide B —&, U B 1Z4L-5 )M arnicolide B,

WaEW6 kA ; ESI-MS m/z:479 [ M +
Na]*;UV (CHCL):A,, 245 nm; IR (KBr) v, :
2928, 1690, 1457,996 c¢m™;'H NMR (400 MHz,
C,D;N) §:5.51 (1H,s,H-12),3.47 (1H,m,H-3),
1.27 (3H,s,H-23),1.25 (3H,s,H-27),1.08 (3H,
s,H-26),1.05 (3H,s,H-24),1.02 (3H,d,J = 6.4
Hz,H-30),0.97 (3H,d,J = 6.0 Hz, H29),0.91

(3H,s,H-25) ;”C NMR (100 MHz,C,D,N) §:179.9
(C-28),139.3 (C-13),125.7 (C-12),78.2 C-3),
55.9 (C-5),53.6 (C-18),48.1 (C9),48.1 (C-
17),42.6 (C-14),40.0 (C-8),39.5 (C-19),39.4
(C-20),39.4 (C4),39.1 (C22),37.5 (C-10),
37.3 (C-1),33.6 (C-7),31.1 (C21),28.8 (C-
23),28.7 (C-15),28.2 (C-2),25.0 (C-16),24.0
(C-27),23.7 (C-11),21.4 (C-30),18.8 (C-6),
17.5 (C26),17.5 (C25),16.6 (C29),15.7 (C-
24) o DL KRS Somk Y R 0 3R — B B
SEZAE YA IRIR (ursolic acid) .

wEWMT TEOMPRY); ESI-MS m/z:361 [M +
Na]*;UV (CHCL):A,, 280 nm;IR (KBr) v, :
2975,1738, 1468, 1159 c¢cm™ ;' H NMR (400 MHz,
CDCL,) 6:6.91 (1H,d,J = 8.0 Hz, H5), 6.67
(1H,br s,H-2), 6.63 (1H,d, J = 8.0 Hz,H-6),
4.47 (2H,d,J = 11.9 Hz,H9) ,4.42 (2H,d,J =
11.9 Hz, H-10),2.54 (2H,m,J = 7.0 Hz, H2',
2'"),2.25 (3H,s,H-7),1.11 (12H,d,J = 7.0 Hz,
H-3",3"",4",4"");”C NMR (100 MHz, CDCL,) §:
177.4 (C-1",1'"),156.3 (C3),139.9 (C-1),
126.5 (C-5),120.5 (C-6),119.2 (C4),118.4 (C-
2),78.3 (C-8),67.1 (C9,10),33.9 (C2",2"),
20.9 (C9),18.7 (C3",3",4",4"), VI ¥Ry
SCHRT R TE Y 8-¥AFE-9, 10X TS L L —
B,z AL B Y R 8-FEFE-9 108U Tk A A
HBEM (8-hydroxy-9,10-diisobutyryloxythymol ) ,

wEWS it (HEE) ,mp. 196 ~197
°C ;ESI-MS m/z:315 [M+H] *;UV (CH,OH) ;A
209,257,359 nm; IR (KBr) v,, :3422,1648,1613,
1366,1213,805 cm™ ;'H NMR (400 MHz, DMSO-d, )
5:12.67 (1H,s,5-OH) ,7.54 (1H,d,J = 2.2 Hz,
H-2'),7.44 (1H,dd,J = 8.4,2.2 Hz,H-6"),6.90
(1H,d,J = 8.4 Hz,H-5'),6.40 (1H,d,J = 2.0
Hz,H-8),6.18 (1H,d,J = 2.0 Hz, H6),63.78
(3H,s,3-OMe) ;” C NMR (100 MHz, DMSO-d, ) §:
177.9 (C4),164.1 (C-7),161.3 (C-5),156.3 (C-
9),155.6 (C2),148.7 (C4'),145.2 (C-3"),
137.6 (C-3),120.8 (C-1),120.6 (C-6"),115.8
(C-5"),115.4 (C2"),104.2 (C-10),98.5 (C-6),
93.6 (C-8),59.7 (3-OMe) . LI %35 3cik > 4
TE Y 3-SR B 2R — 3, o e i Ak B o 3-H
A M 2 (quercetin-3-methyl ether)
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HEM9 HEOss (NER),mp. 230 ~232 (C-8),30.7 (C2),29.7 (C-16),26.9 (C-28),

C ;ESI-MS m/z;329 [M-H]; UV (CH,0H): A,
209,255,356 nm; IR (KBr) v,, :3150,1651,1582,
1503,1214,808,717 em™ ;'H NMR (400 MHz, DM-
S0-d,) 6:12.67 (1H,s,5-0H),7.63 (1H,d,J =
2.0 Hz,H-2"),7.57 (1H,dd,J = 8.4,2.1 Hz, H-
6'),6.95 (1H,d,J = 8.4 Hz,H-5") ,6.46 (1H,d,J
= 2.0 Hz,H-8),6.19 (1H,d, J = 2.0 Hz,H-6),
3.85 (3H,s,3-OMe),3.80 (3H,s,3'-OMe) ;" C
NMR (100 MHz, DMSO-d,) §:177.8 (C4),164.1
(C-7),161.2 (C-5),156.3 (C9),155.4 (C=2),
149.7 (C-3"),147.4 (C4'),137.7 (C-3),122.2
(C6'),120.8 (C-1"),115.6 (C-5"),112.0 (C-
2'),104.2 (C-10),98.5 (C-6),93.8 (C-8),59.7
(3-OCH,),55.7 (3'-OCH, ). 14 b #cHi 5 3k
FRIERY 3,3"- R B R — 2, SO e A G
3,3"- " EM Y 2 (quercetin-3,3’-dimethyl ether) .

““EH 10 HEBAK, mp. 295 ~296 C,
Liebermann-Buerchard fz 1 [H #.'H NMR ( 400
MHz,CDCL,) 8:5.34 (1H, m,H=6),4.24 (1H,d,J
= 7.1 Hz,H-1");”C NMR (100 MHz, CDCl,) §:
141.3 (C-5),122.3 (C-6),103.0 (C-1"),79.0 (C-
3),78.9 (C-3"),78.5 (C-5"),75.8 (C=2"),72.2
(C4"),63.3 (C-6"),57.2 (C-17),56.5 (C-14),
50.81 (C9),46.5 (C-24),42.8 (C-13),40.2 (C-
12),39.7 (C4),37.9 (C-1),37.3 (C-10),36.8
(C20),34.6 (C-22),32.5 (C-7),32.5 (CB),
30.7 (C-2),29.9 (C-25),28.9 (C-16),26.1 (C-
23),24.9 (C-11),24.9 (C-15),23.8 (C-28),20.3
(C-26),19.8 (C-27),19.6 (C-21),19.4 (C-19),
12.9 (C-18),12.4 (C-29), Dk k¥ 5 3cmk' ™ )
EREAE N EEE B O A Yo e b
F (daucosterol) ,

HEw 11 JEERES, mp. 166 ~ 168 °C
Liebermann-Buerchard fz i [H #.'H NMR ( 400
MHz,CDCl,) 6:5.04 (1H,d,J = 7.3 Hz,H-6),
4.56 (1H,dd,J = 12.2,3.1 Hz,H-23) ,4.31 (1H,
dd,J = 12.8,5.8 Hz,H-22);"C NMR (100 MHz,
CDCl,) 6.:141.4 (C-5),139.2 (C-22),129.9 (C-
23),122.3 (C-6),72.2 (C-3),57.4 (C-17),56.7
(C-14),51.9 (C-24),50.8 (C9),42.9 (C-13),
41.2 (C-20),40.4 (C-12),39.8 (C4),37.9 (C-
1),37.4 (C-10),32.6 (C-7),32.6 (C-25),32.5

24.9 (C-15),21.9 (C-27),21.7 (C-11),21.7 (C-
21),19.7 (C26),19.5 (C-19),12.9 (C-18),12.6
(C-29) o DALl 5 Scmk'™ )18 19 565 me skt —
B, A Y F S (stigmasterol )

Q

Bl {Lawl-~11 MEEE

Fig. 1 Chemical structures of compounds 1-11
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