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Abstract: Plants of Asteraceae are well known for containing biologically active chemical constituents., Within this
family, the genus Ainsliaea comprises 70 species, 48 of which are indigenous to China. Many Ainsliaea species are
used in Chinese folk medicine for various indications. A. yunnanensis , Ainsliaea compositae plant,is born in 1 700—
2 700 m above sea level of forests.forest margins,or mountain grass.mainly distributed in Yunnan, Sichuan and other
places. And it is used in clinic to treat injuries, fractures, rheumatism bones and muscles pain,indigestion, sores and
insect product disease. The latest pharmcological research revealed that A. yunnanensis had wide range of biological
activities, such as antioxidant,antitumor, antiinflammatory properties. To explore the material basis of antiinflamma-
tory activities and establish the basis for exploitation and utilization for the future, we had conducted a phytochemical
investigation on the EtOH extract of the aerial parts of A. yunnanensis. So far, several sesquiterpenes, triterpenes and

flavonoids, had been isolated from this genus. For example, arbutin, friedelin, friedelan-3-ol, fernenol fom A. frans
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Champ. 8a-hydroxy-1la, 13-dihydrozaluzanin C, 3-O-g-D-glucozaluzanin C from A. fragrans Champ. Acaciin,

luteolin, luteolin-7-O-B-D-glucoside, chrysoeriol-7-O-3-D-glucoside, apigenin-7-O-3-D-glucoside from A. bonatii

Beauverd. 3,5-dicaffeoylquinic acid and 4 ,5-dicaffeoylquinic acid from Ainsliaea fragrans Champ. Ainsliaca A,ain-

sliaea B, zaluzanin C, 3-O-(9Z, 12Z, 15Z-octadecatrienoyl ) glycerol, 3-0-(9Z, 2Z-octadecatrienoyl ) glycerol and

glueozaluzanin C from A. aceri folia SchBip and A. dissecta Franch Et Sav. Ainsliolide A, ainsliolide B, taraxinc acid,

taraxinic acid-14-O-g-D-glueopyranoside from Ainsliaea acerifolia vat subapoda. Three dimeric sesquiterpene lac-

tones were identified as ainsliadimer A,ainsliadimer B, ainsliadimer C from A. macrocephal ,and one dimeric sesquit-

erpene lactone was identified as gochnatiolide A from A. henryi,two triple sesquiterpene lactones(ainsliatriimer A,

ainsliatrimer B)from A. fulvioides. In the dissertation, we investigated the chemical constitients of A. yunnanensis

systematically, the plant material was collected in Chuxiong Yi Autonomous Prefecture, Yunnan Province,China and

identified by Prof. Tan Ceming,plant herbarium of Jiangxi Province. Eleven pentacyclic triterpene compounds were i

solated and identified as e-amyrin acetate(1) ,lupenyl acetate(2) , 3f-acetoxy-9(11) : 12-diene-ursan(3) ,a-amyrenone

(4) , lupenone(5) , balanophorin B(6) , bauerenyl acetate(7) , 3-hydroxy-11-oxo-olean-12-enyl palmitate(8) ,lupa-12,
20(29)-dien-33, 28-diol (9) , simiarenol (10) , lup-20(29)-ene-33-yl eicosanoate(11). These compounds were isolated
from A. yunnanensis by silica gel, ODS, Sephadex [.H-20, preparative HPLC and preparative TLLC and were identified
by spectral analysis( MS,' H-NMR, " C-NMR, DEPT, COSY, HSQC, HMBC,ROSEY). Compounds 1-6,9-11 were

isolated from A. yunnanensis for the first time. The genus Ainsliaea has been commonly used as crude material of

traditional Chinese medicine for a long time, but the study of the genus was sparse,therefore this study would accu-

mulat data for chemical constituents research of the genus.
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Fig. 1  Structure of compounds 1-11

(240 @)
( : =500:1~50: 1),
, B) (Fr.1-5),Fr.1
( - 500 : 1~100 : 1)
1(1.0 g 2(240 mg),Fr.2 Seph-
adex].LH-20( - 1:1)
3(48 mg) Fr.2.1,Fr.2.1
4(80 mg).Fr.3 Sephadex-
LLH-20( - 1.1) 5(70
mg) Fr.3.1,Fr.3.1 ( -
300 1~50: 1) 6(40 mg)
7(100 mg),Fr.4 SephadexLH-20
( - 1.1 8(39)mg
Fr.4.1,Fr.4.1 ( -

200 : 1~50: 1),0DS ( - 9+ 1~
1:0) 9(50 mg) 10
(15 mg), Fr.5 Sephadex.LH-20 (

- 1.1 ) Fr.5.1 Fr.5.2, Fr.5.1
ODS ( - 9:1~1:0)

11(10 mg).
2.2

1 (CDCl;) s, mp=231~232

C IRV (KBr)em: 2 980,2 975,1 735, 1 455,
1397,1 366,1 243,1 003,967. Cy,H5, O, ,
ESI-MS m/z: 469 [M ] ," H-NMR (600 MHz,
CDCl;)6:0.78,0.79,0.86,0.87,0.93,0.98,1.00,
1.06C  3H,CH; X 8),2.03(3H,s, H-2"), 4.49
(1H,dd,J =10.2,5.4 Hz,H-3),5.11(1H,t,] =3.6
Hz,H-12) ;" C-NMR (150 MHz,CDCl;)8:15.7(t,
C-25),16.7(q.C-26),16.9(q.C-24),17.5(q,C-29),
18.3(t,C-6),21.3(q,C-2"),21.4(q,C-30),23.2(q,
C-27),23.4(t,C-11),23.6(t,C-2),26.6(t,C-16),
28.1(q,C-23),28.1(q,C-28),28.7(t,C-15),31.3(t,
C-21),32.9(t.C-7),33.7(s,C-17),36.8 (s, C-10),
37.7(s,C-4),38.5(t,C-1),39.6(d,(-20),39.7(d,C-
19),40.1(s,C-8),41.5(t,C-22),42.1(s,C-14) ,47.7
(d,C-9),55.3(d.C-5),59.1(d,C-18),81.0(d,C-3),
124.3(d,C-12),139.6(d.C-13),171.0(s,C-1"),
, ( ,2006)
» 1 a- o

2 (CDCLy) s mp=217~218
C,IRvupx (KBr)em™:2 960,1 735,1 430,1 380,
1 246,1 005, 880. Cy, H;, O, , ESI-MS m/



112

35

2:469[ M ,' H-NMR (600 MHz, CDCl;) §:0.72
(3H.,s,H-28),0.79(3H,s, H-24),0.80(3H, s, H-
23),0.88(3H, s, H-25),0.94 (3H, s, H-27),0.98
(3H.s,H-26).1.63(3H.s, H-30),1.99(3H, s, H-
2'),4.51 (1H, br s, H-3),4.63(2H, br s, H-29);
¥ C-NMR(150 MHz,CDCl,) 8 14.4 (q.C-27),15.9
(q,C-26),16.1(q,C-25),16.4(q,C-24),17.9(q, C
28),18.1(1,C-6),19.2(q,C-30),20.9(t,C-11),21.5
(q.C-2"),23.6(t,C-2),25.0(t,C-12),27.4(t, C
15),27.8(q,C-23),29.7(t,C-21),34.1(t,C-7),35.5
(t,C-16),37.0(s,C-10),37.6 (t,C-1),37.9(d, C-
13),38.4(s,C-4),39.9(t,(-22),40.8(d,C-8),42.8
(5,C-14),42.9(s,C-17),47.9(C-18,d),48.2(d, C
19),50.3(d,C-9),55.3(d,C-5),81.2(d,C-3),109.2
(t,C-29),150.9 (s, C-20),171.3(s, C-1"),
. ( ,2012)
. 2 .
3 (CDCly) s mp=178~179
C IRV (KBr) em™: 2 960,1 735,1 679,1 275,
1 050,990. Cy, Hsy O, , ESI-MS m/z: 467
[M]*,"H-NMR (600 MHz, CDCl,)§:0.76,0.78,
0.79,0.85,0.86,0.96,0.99,1.12C 3H,CH, X 8),
1.98(3H,s,H-2"),4.50(1H,dd,J =11.8,4.8 Hz,
H-3),5.49(1H,d,J =5.8 Hz,H-12),5.55(1H.d,J
=6.0 Hz, H-11) ;" C-NMR (150 MHz, CDCl,) 5.
15.9(q,C-29),16.8(q,C-24),17.4(q.C-25),18.2(t,
C-6),21.0(q,C-30),21.5(q, C-2"),23.7(q,C-26),
24.3(t,C-2),25.4(q,C-27),25.6(t,C-16),28.2(q.
(-23),28.7(q,C-28),29.2(t,C-15),31.9(t,C-21),
32.1(1,C-7),34.6(s,C-17),36.8(1,C-1),37.9(s, -
10),38.6 (s, C-4),39.1(d, C-19),39.6 (d, C-20),
40.6(s,C-8),41.4(t,C-22),43.1(s,C-14),51.2(d,
C-5),55.4(d,C-18),80.5(d,C-3),115.9(d. C-11),
120.7 (d, C-12), 147.2 (s, C-13), 153.9 (s, C-9),

171.6(s.C-1"), , (Nguy-
en et al.,2002) ; 3
9,12- o

4 (CDCly) , mp=177~178
CLIRVp (KBr) em™ 2 980,2 975,1 730,1 631,
1397,1 366,1 243,982,965 . Cy His O,

ESI-MS m/z: 425 [ M ]",' H-NMR (600 MHz,
CDCl;)6:0.78 (3H, br s, H-29),0.84 (3H, s, H-
28),0.99(3H,s, H-30),1.03(3H, s, H-26),1.04

(3H,s,H-24),1.08(3H,s, H-25),1.09(3H, s, H-
27),1.11(3H,s,H-23),5.12(1H,t, ] =4.2 Hz, H-
12) 3" C-NMR(150 MHz,CDCl;)§:15.4(q,C-25),
16.8(q,(G-26),17.4(q,(C-29),19.6(t,CG6),21.3(q,
C-30),21.4(q,CG24),23.1(q,C27),23.5(t,C11),
26.5(t,C-16),28.4(q,(-23),28.7(t,C-15),28.7(q,

C-28),31.2(t,C-21),32.4(t,CG7),33.7(s,C17),
34.1(1,(G-2),36.6(s,CG-10),39.4(t,C-1),39.5(d, &
19),39.6(d,(G-20),39.9(s,(-8) ,41.4(t,(C-22) ,42.2
(s,CG-14),46.9(d,C9),47.3(s,C4),55.2(d, CG5) s
59.1(d,C-18),217.5(d,(C-3),124.1(d,(12),139.7

(SaCﬁlg)o ’ ( ’
2011) , 4 a-
5 (CDCly) ymp=175~

176 °C. IRv,., (KBr) em': 2 940, 1 710, 1 430,
1 380,995, 880. Cy Hys O, ESI-MS m/z:
425[M 7" ,"H-NMR(600 MHz,CDCl,)8:0.78(3H,
s.H-28).0.91(3H. s, H-25).0.93 (3H. s, H-27).
1.00(3H,s,H-24),1.05(3H,s, H-26),1.06 (3H,s,
H-23),1.66(3H,s, H-30),4.56 (1H, br s, H-29b),
4.67 (1H, br s, H-29a);" C-NMR (150 MHz,
CDCL,)8:14.4(q,C-27),15.7(q, C-26),15.9(q, C-
25),18.0(q,C-28),19.3(1,C-6),19.6(q,C-30),21.0
(q,C-24),21.4(t,C-11),25.9(t,C-12),26.8 (1, C
15).26.9(q,C-23),29.8(t,C-21),33.5(t,C-7),34.1
(t,C-2),35.8(t,C-16),36.8(s,C-10),38.1(d, C-
13),39.9(t,C-1),39.9(t,C-22),40.7(s,C-8),42.8
(s,C-17),42.9(s, C-14),47.3 (s, C4),48.1(d, C
19).48.2(d, C-18),49.8 (d, C-9),54.9 (d, C-5),
109.3(t,C-29),150.8 (s, C-20),218.0(s,C-3),
. ( ,2001)
. 5 .

6 (CDCl,) »mp=69~70
“C IRV (KBr)em™:2 914,2 850,1 730, 1 641,
1471,1 381,1 265,1 173,980. Cy Hy O,
ESI-MS m/z: 665 [ M ] ." H-NMR (600 MHz.
CDCL,)8:0.78 (3H, s, H-28),0.85(3H, s, H-16),
0.93(3H,s,H-24),1.02(3H,s,H-26),1.67(3H, s,
H-30),2.29(2H,t,] = 7.8 Hz, H-2"),4.45(1H,
dd,J =11.4,5.4 Hz, H-3),4.56 (1H, s, H-29b),
1.68(1H,s,H-29a) ; * C-NMR (150 MHz,CDCL,)&
14.1(q.C-16"),14.5(q, C-27),16.0(q, C-24) , 16.2
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(q.C-26),16.6(q, C-25),18.0(t,C-6),18.2(q. C
28),19.3(q,C-30),21.0(t,C-11),22.7(t,C-15"),
23.8(1,C-2),25.0(t,C-3"),25.2(1,C-12),27.5(1,C-
15).28.0(q,C-23),29.2-29.9 (1, C-4"-13"),29.9 (¢,
C-21),31.9(t,C-14"),34.1(t,C-2"),34.2(t,C-7),
35.6(t,C-16),37.1(d,C-13),37.8(t,C-1),38.1(s.
C-10),38.4 (s, C4),40.0(t,C-22),40.9 (s, C-8),
42.8(s,C-14),43.0(s, C-17),48.0(d, C-19),48.3
(d,C-18),50.4(d,C-9),55.4(d,C-5),80.6(d,C-3),

109.3(t,C-29).150.9(s,C-20),174.3(s, C-1"),
) ( ,2005)
) 6 B.
7 (CDCly) s mp=293~294

C IRV (KBr)em™:2 910,2 845,1 710, 1 650,
1370,1 007,950. Cs; Hsy O, ESI-MS m/
2:469[M |7 ,'H-NMR (600 MHz,Pyridine)§:0.73,
0.75,0.82,0.91,0.91,0.94,0.99,1.00C 3H,s CH,
x8),1.01(3H.d,]J=6.4 Hz,H-29),2.07(3H,s, H-
2').,4.67(1H,dd,J=11.7,4.1 Hz,H-3 ),5.41(1H,
br s, H-7) ;" C-NMR (150 MHz, Pyridine) §: 12. 6
(q,(G-25),15.4(q,(C-23),16.5(t,15),20.6(q, G
30),22.1(q,C-27),22.3(q,(C-26),23.2(t,G2),23.2
(q,C-2"7,23.7(t,C-6),23.7(q,C-29),25.3(q, C-
28),27.0(q,(C24),28.6(t,CG11),28.9(t,CG21),
31.2(t,CG-12),31.7(d,CG-13) ,31.7(C-17,s) , 32.1 (¢,

C-16),34.7(s,(10),35.0(d, C-19),35.9(s,CG4),
37.4(t,CG1),37.4(t,(G22),37.6(d,G20),40.9(s,

G-14).,47.7(d,(CG-18),50.2(d, G5),54.5(d,G9),
80.4(d7C73)91162(daC77)91449(53(178)71690
(SaCflr)c ’ ( )
2005) . 7

8 (CDCly), mp=79~ 80

C IRV (KBr)em™: 2 926,2 855,1 735.1 665,
1375,1 346,1 005, 970. Cy Hi O, , ESE
MS m/z:679[M]" ,' H-NMR (600 MHz,CDCI,)§
0.85(3H, s, CH;),0.89 (12H, s, CH; X 4),1.12
(3H,s,CH;),1.15(3H,s,CH;),1.35(3H,s,CH;)
4.50(1H,dd,J = 11.4,4.8 Hz,H-3),5.57(1H,s,
H-12) ;" C-NMR (150 MHz, CDCl;)¢:14.1(q, C-
16'),16.1(q, C-24),16.4(q, C-25),17.4(t,C6),
18.7(q,C-26),22.8(t,C-15"),23.3(q. C-27),23.5
(q,C-30),23.6(t,C-2),25.1(t,C3),26.4(t,

15),26.4(t,C-16),28.0(q.,(G23),28. 7(q,C728)q
29.3-29.9 (t, C-4-13"),31.0 (s, C-20), 31.9 (t, C
14'),32.3(s, C-17),32.7(t,C7),33.0(q, C-29),
34.2(1,C-2").34.8(t,C-21).36.5(t,C-22),36.9(s,
C-10),38.1(s,CG4),38.8(t,C-1),43.4(d,(C-8),45.1
(t,G-19),45.4(s,C-14),47.6(d,C-18),55.0(d,
5),61.7(d,C9),80.3(d,C3),128.1(d, C-12),

130.4(s,C-13),174.6(s.C-1"),200.1(s.C-11),

s (Menzeth et al.,2002)

, 8 -11-

-12- -3 o

9 (CDCl;) ,mp=178
~179 C, IRV (KBr) em™ ;3 422, 3 050, 2 920,
1660,1 370,1 343,1 020,970. CsoHyi Oy
ESI-MS m/z: 441 [ M ]"," H-NMR (CDCl;. 600
MHz)6:0.84,0.86,0.88,0.98,1.01,1.68C 3H,
CH,; X6),3.34,3.85C 1H,d,J=10.4 Hz,H-28),
3.94(1H,t,J=2.6 Hz,H-3),5.26 (1H,t,J = 5.3
Hz, H-12), 5. 73 (2H, s, H-29) ;" C-NMR (150
MHz CDCl3)¢6:14.5(q,CG27),15.3(q,C-24),15.6
(q,C-26),15.7(q,(C-25),18.3(t. G6),23.3(t, &
11),26.6(t,C-15),27.4(t,G-2),27.4(q.CG30),28.7
(q,CG-23),29.8(t,(G21),29.9(t,CG16),34.3(t. &
22),35.7(t,CG-7),36.9(s,(C-10),38.7(t,C-1),38.8
(s,C4),40.8(s,C-8),47.2(s,C-17),47.7(d, C
18),48.3(d,(-19),50.4(d,(9),51.2(s,CG-14),55.
2(d.G5),59.1(t,(G-28),79.0(d,(G3),109.3(t, G

29),129.7(d,(C12),139.6(s,C-13),150.9 (s, G
200, ; (Rasa et al.,
2002) , 9 12-

10 (CDCL,) » mp =231~ 232

“C IRV (KBr)em™:3 420, 3 050,1 660, 1 370,
1 342,1 003,965. Cy Hyy O, ESI-MS m/z;
427[M7* ,'H-NMR(600 MHz,CDCL,)&:0.85(3H,
d.J =6.5 Hz, H-30),0.89(3H.,d,J =6.5 Hz, H-
29).0.78.0.88.,0.92,1.01,1.04,1.13C 3H.s.CH,
X6),3.47(1H,br s, H-3),5.61 (1H, br s, H6);
B C-NMR(150 MHz,CDCL )& 14.5 (g, C-27),15.2
(q,C-26),15.5(q,C28),17.3(q, C-25),17.6(t,C-
1),19.4(t,C-19),21.9(q,C-29),22.9(q,C-30) ,23.5
(t.C-7).24.9(q.C-24),27.3(t.C-2) . 27.8(t.C-20)
28.5(t,C-15),28.5(q,C-23),28.6(t,C-12),30.3(d,
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(C-22),33.6(t,C-11),34.3(s,C-9),34.9(t,C-16),
38.1(s,C-13),38.8(s,C-14),40.3(s,C-4),42.3(s,
C-17),43.7(d,C-8),49.7(s,C-10),51.2(d, C-18),
59.5(d,(C-21),75.8(d,C-3),121.5(d, C-6),141.5
(s,C5), , ( ,
2010) . 10

11 (CDCly) , mp=156~57
C,IRvp (KBr)em™':1 730,1 668,1 397,1 366,
1243,1 023,1 003,984,967, Cy Hg O,
ESI-MS m/z: 721 [M ], H-NMR (600 MHz,
CDCl;)6:0.78(3H, s, H-28),0.83(3H, s, H-25) ,
0.85(3H.,s,H-24),0.87(3H,s, H-23),0.93(3H,s,
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