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Abstract ; In order to study the chemical constituents, the ethanol extract of Ainsliaea yunnanensis was isolated and puri-
fied by the normal pressure silica column chromatography, Sephadex LH-20, the low pressure cyano chromatography and
preparative high pressure liquid chromatography. Ten compounds were isolated and identified as 3B-hydroxystigmast-5-
en-7-one(1) , 3B-hydroxystigmast-5,22-dien-7-one(2) , B-sitosterol (3) , stigmasterol (4) , B-daucosterol (5), stigmas-
terol glucoside(6) , 3,5-0-dicaffeoylquinic acid(7), 3,5-0-dicaffeoylquinic acid methyl ester(8), caffeic acid(9),
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protocatechuic acid(10). All compounds are isolated from this plant for the first time, and compounds 2 and 8 are isola-

ted from this genus for the first time. The discovery of the compounds may enrich the chemical constituents of A. yun-

nanensis and provide a theoretical basis for its rational and effective application.

Key words: Ainsliaea yunnanensis, separation and purification, structure identification

= LA (Ainslicea yunnanensis) , X WY 4 J
Al e R K25 FF (Asteraceae ) T L XUE (Ain-
sliaea) fHY) , FE A MAERE =/ M S5, 23R
EREA A Y . TR R, B W 8 T IR AT 7
D3 BT HXGER A R A (A AE,2013) 4R
B, = A LA H A v 24 3K 5 T Rk KU 4
BUR 077 SRR I 4, ads ] il Js A4 1 B 1Y
24570 (8 1 4£,2006a, b; J7 #,2015) 5 BUAC 25 27
W R, = R LS HoAl b 25 1R & 38 TR T
B Bt HpIE i ( F455,2013) , H OB
FHLEE Wi BA AR GF B B0 IR FIHT 28 1% M (Li et al.
2016) . UL, =g S LK 52 B ARG 1) 25 BT
PE B R AR HT A6 2 i IE AN B, [ i), = R
B JLIXUR A 27 il 3 22 A 2l =ik 2R fk &
W, i A A A P HRGE D (Li et al. 2016
Wu et al.,2016; Fang et al.,2017) ,

W 2 e A L XU R 2 5500 R il K B 4 T
Mo T LR AL ), 2 OB AR
WY b BA B IE PE C R SRR HEAT T R G
WEFE , iz A Bl 6335 7 s S 45 6 I 1% 2 R M
RILT 10 NEZM R RGE S R E5H (| 1) o
R 3p-F B L B 5071 (1) (3B HE L -5,
22-0-T-F (2) BT HE B (3) (B (4) -
BN (5) L H BE-3-0-8 AT (6) .3,5-0-—
W FE 25 S R (7) (3, 5-0- Wi HE Bt 25 e R H R
(8) MIMERR (9) JFILASHR (10) , Hrp k&) 2
18 A LKUE T E Ok

1 MEHFNE

RL: SCR BT B 2544 T 2009 4F 11 AR A =
P A AE T OBk B, b R A2 B B B A ) 0T 5T
ﬁﬁé*@gum%ﬁ%%jﬂﬁJLME(Amshaea)*ﬁ
W)z 92 )L (Ainsliaea yunnanensis) 5 b A (9 5
7 20091105) A7 755 T A6 5 1A 2 g T SC 32 e
SCHE 802 =,

{45 : Tnova 500 #% i HL PR 1L ( 32 EH Varian 24
H)) ;Q Exactive Plus # /55 73 9 3 W 57 56 FAY ( &1
Thermo 23 W) ) ; 1=y He ¥AH €8 335 A% ( 35 B Waters 24
F]) ; CombiFlash EZ 4= B shKHe/ H H il £ 0RH (2 13%
(3 1SCO 28 A)) 5 4K AL (36 [ Pall 24 7]) ;
Buchi Jig#% 7% &1L (Hitt Buchi 24 #]) ; TRU-SWEEP™
D RUERANT (S Crest 28 7)) 5 75 P 35 YR (36
Crest 23 7)) ; Sephadex LH-20 7l 7 5 4 5 i ( Hi
ML Pharmacia 2% ) ) ;160 ~ 200 H A% 0 3% ik fig A1
GF254 T2 ik ke (P EH BT ),
ST alE R (P E AL 2E R ) s IS R (3R
Fisher 22 F)) ; B4 75 (3£ Thermo 24H])

2 BEELH

TR 2 B %R LA ZE T 10.0 ke, B RE S, 1t
40 B , MU AS [R] v BE 1) & B W (95% . 80%
1 70% ) #4745 SR, B R AR 120 min, H =1k
PRBURA I G R A ENRE KR RE ST
AR SR JE A LI 700 AT 26 B, 45 3 9 T ok
0 LR SR AH RN IE T BEEAH

PR CBEAA (102.5 ¢) o IEAHAE B AE, A
[Fi] L 451 S 077 — PP el B R G, e 2445 31 7 S 4y
Fr.Y-1-Fr.Y-7, #8858 ZRAE0, ¥ Fr.Y-1 Ho3
HEATBE S AE €3 40 5, A dn ok — S - FH B (1
1:0.2)PEm, 55 6 A~44) Fr.Y-1-1-Fr.Y-1-6, H
R Y-1-2 A UL RS TOTE KT
UE BB 4 FH i 5 8 w8 FRBORE ( HT B -2K 100 = 0) 3247
aifh,, 152 AL-A Y 3(43.2 mg) F1 4(36.5 mg) ;
Fr.Y-1-3 2143 % FIR R SO oA ik e &2 4l fb s
FH 2% 750 w3 FVRAH (P s —0K 95 = 5) db AT 4k, 15
FMLEY 1(17.2 mg) F12(13.5 mg) ; Fr.Y-2 44>
B HEUITENT L AU T, K T v F i & A0
JEWAR (FFEE-7K 100 : 0) #E47Hl &, 15211k &% 5
(83.2 mg) f1 6(80.5 mg) ; Fr.Y-2 4 43 B} ¥ 5543 17F
TP Aoy ey, & -PEE(L : 0.5) VR,
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Fig. 1

1593 8 MY Fr.Y-2-1-Fr.Y-2-8, SR 5 ¥ Fr.Y-2-5
2 2R HIK R SRS W AR 0 [ &2 a4k s, il &
T = S AH (B - K 40 : 60) #EAT R 45, 15 24k
A 9(23.2 mg) F110(21.5 mg) ;Fr.Y-3 4053 &
EEERAE ks, A - EE (L 2 0.5) VR,
5310 45 Fr.Y-3-1-Fr.Y-3-10, Fr.Y-3-9 2 4}
FH ) 28 75 1 R RAH (B -OK 48 ¢ 52) EAT Il 4,
BEMEAY 7(13.8 mg) 1 8(15.7 mg) .

3 HMER

&1 HER AR, HR-ESI-MS m/z:
429.3723 [ M+H ] (B A X 43 F Fid C,H,,0,,
429.3727) ;5 F X C,0H,, 0, H-NMR ( 500 MHz,
CDCl,) 8: 5.69(1H, s, H-6), 3.67(1H, m, H-
3), 1.20(3H, s, H-19), 0.93(3H, d, J=7.5 Hz,

Structures of compounds 1-10

H-21), 0.85(3H, t, J=17.5 Hz, H-29), 0.83
(3H, d, J=7.0 Hz, H-26), 0.81(3H, d, J=7.0
Hz, H-27), 0.68 (3H, s, H-18) ;" C-NMR ( 125
MHz, CDCl,) §: 36.5(C-1), 31.4(C-2), 70.7(C-
3), 42.0(C-4), 165.2(C-5), 126.3(C-6), 202.4
(C-7), 45.6(C-8), 50.1(C-9), 38.9(C-10),
21.4(C-11), 38.4(C-12), 43.3(C-13), 50.1(C-
14), 26.5(C-15), 28.7(C-16), 54.9(C-17),
12.1(C-18), 17.5(C-19), 36.2(C-20), 19.1(C-
21), 34.1(C-22), 26.3(C-23), 46.0(C-24),
29.3(C-25), 19.9(C-26), 19.2(C-27), 23.2(C-
28), 12.1(C-29), DL I %¥s 5 SCHk (14 /Nl 4
2008 ) I 1Y 3B-F2FE 5 -5 -0 -7 - A B0HE — 2K

&Y 2 HEB KRR, HR-ESI-MS m/z:
427.3567 [ M+H ] " (IHE AN 53 F B CuH,,0,,
427.3571) ;50 ¥ CpH,,0,,' H-NMR (500 MHz,
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CDCL,) &: 5.69(1H, s, H-6), 5.17(1H, dd, J=
15.0, 8.5 Hz, Ha-22), 5.03(1H, dd, J=15.0,
8.5 Hz, Ha-23), 3.67(1H, m, H-3), 1.20(3H,
s, H-19), 1.02(3H, d, J=7.0 Hz, H-21), 0.85
(3H, t, J=7.5 Hz, H-29), 0.81(3H, d, J=7.0
Hz, H-26), 0.79(3H, d, J=7.0 Hz, H-27), 0.68
(3H, s, H-18); "C-NMR (125 MHz, CDCl;) .
36.5(C-1), 31.4(C-2), 70.7(C-3), 42.0(C-4),
165.2(C-5), 126.3(C-6), 202.3(C-7), 45.6(C-
8), 50.1(C-9), 38.7(C-10), 21.2(C-11), 38.4
(C-12), 43.1(C-13), 50.2(C-14), 26.6(C-15),
29.2(C-16), 54.8(C-17), 12.4(C-18), 17.5(C-
19), 40.4(C-20), 19.2(C-21), 138.2(C-22),
129.7(C-23), 51.4(C-24), 32.0(C-25), 21.6(C-
26), 21.4(C-27), 25.5(C-28), 12.4(C-29), LI
B S SR (i /NVHESE 2008 ) HiRGE 1Y 3Bk T
H§-5,22- 0710 B B — 3K

&Y 3 BB KRR, HR-ESI-MS m/z:
413.3775 [ M-H ] (33 AH X 43 F i it C,y H,e O,
413.3778) ; 43 T 30 C,yHy O, H-NMR ( 500 MHz,
CDCL,) &: 5.34(1H, m, H-6), 3.52(1H, m, H-
3), 1.03(3H, s, H-19), 1.01(3H, d, J=7.0 Hz,
H-21), 0.85(3H, t, J=6.5 Hz, H-29), 0.82
(3H, d, J=7.0 Hz, H-26), 0.80(3H, d, J=7.0
Hz, H-27), 0.70 (3H, s, H-18) ;" C-NMR ( 125
MHz, CDCL,) &: 37.3(C-1), 31.7(C-2), 71.8(C-
3), 42.3(C-4), 140.8(C-5), 121.7(C-6), 31.9
(C-7), 32.0(C-8), 50.1(C-9), 36.5(C-10),
21.1(C-11), 39.8(C-12), 42.3(C-13), 56.8(C-
14), 24.3(C-15), 29.2(C-16), 56.1(C-17),
11.8(C-18), 19.4(C-19), 37.3(C-20), 21.2(C-
21), 23.1(C-22), 26.1(C-23), 45.9(C-24),
34.0(C-25), 19.0(C-26), 21.1(C-27), 24.3(C-
28), 12.0(C-29), VI I %4l 5 sk ( = A %5,
2008 ) B [ B4+ {5 B 1 508 — B,

&% 4 HEBAKRIR, HR-ESI-MS m/z.
413.3776 [ M+H ] (TH5HEAX 43 F i i Cp,H,, 0,
413.3778) ; 5+ T3 C,y H,g O,' H-NMR ( 500 MHz,
CDCl,) 8: 5.35(1H, m, H-6), 5.15(1H, dd, J=
15.0, 8.5 Hz, Ha-22), 5.02(1H, dd, J=15.0, 8.5

Hz, Ha-23), 3.52(1H, m, H-3), 1.03(3H, s, H-
19), 1.01(3H, d, J=7.0 Hz, H-21), 0.85(3H, t,
J=6.5 Hz, H-29), 0.82(3H, d, J=7.0 Hz, H-26) ,
0.80(3H, d, J=7.0 Hz, H-27), 0.70(3H, s, H-
18) ;" C-NMR (125 MHz, CDCl,) &: 37.3(C-1),
31.7(C-2), 71.8(C-3), 42.3(C-4), 140.8(C-5),
121.7(C-6) , 31.9(C-7), 32.0(C-8), 50.2(C-9),
36.5(C-10), 21.1(C-11), 39.7(C-12), 42.2(C-
13), 56.9(C-14), 24.4(C-15), 28.9(C-16), 56.0
(C-17), 12.0(C-18), 19.4(C-19), 40.5(C-20),
21.2(C-21), 138.3(C-22), 129.3(C-23), 51.2(C-
24), 32.0(C-25), 19.0(C-26), 21.1(C-27), 25.4
(C-28), 12.2(C-29), LA - %##s 5 SOk (= A 5
2008 ) #1H 1) 1L S B BE — 3L

k& s  HEK KRR, HR-ESI-MS m/z:
599.4274 [ M+Na ] " (FHEAHX] 73 F i & Cy5Hg O Na,
599.4282) ; 4+ F 3 C,sHy O, H-NMR (500 MHz,
pyr) 8: 5.37(1H, br s, H-6), 5.09(1H, m, H-
1'), 4.45(1H, m, H-3), 1.01(3H, d, J=7.0
Hz, H-21), 0.95(3H, s, H-19), 0.91(3H, t, J=
6.5 Hz, H-29), 0.89(3H, d, J=7.0 Hz, H-26) ,
0.88(3H, d, J=7.0 Hz, H-27), 0.67(3H, s, H-
18) ;" C-NMR (125 MHz , pyr) &: 39.8(C-1),
29.9(C-2), 79.0(C-3), 40.4(C-4) , 141.4(C-5),
122.4(C-6) , 34.7(C-7), 30.8(C-8), 50.8(C-9),
25.2(C-10), 20.5(C-11), 26.8(C-12), 43.0(C-
13), 57.3(C-14), 23.9(C-15), 29.9(C-16),
56.7(C-17), 12.5(C-18), 19.7(C-19), 37.4(C-
20), 19.7(C-21), 36.9(C-22), 38.0(C-23),
46.5(C-24), 29.1(C-25), 19.5(C-26), 20.0(C-
27), 21.8(C-28), 12.7(C-29), 103.1(C-1"),
75.8(C-2"), 79.1(C-3"), 72.1(C-4"), 78.6(C-
5'), 63.3(C-6"), LI I %H 5 SClk (#ouk 5%,
2018) HE 1Y B-HAE T I Bl B A — 3,

fKE&® 6 @ H KR, HR-ESI-MS m/z.
597.4120 [ M+Na ] (HHEEARXS 43 F it Cy5HygOgNa,
597.4126) ; 7+ F 2\ Cys Hyy O4.' H-NMR ( 500 MHz,
pyr) 8: 5.37(1H, br s, H-6), 5.22(1H, dd, J=
8.0, 16.0 Hz, H-22), 5.10(1H, m, H-1"), 5.08
(1H, dd, J=8.0, 16.0 Hz, H-23), 1.10(3H, d,
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J=7.0 Hz, H-21), 0.95(3H, s, H-19), 0.94(3H,
t, J=6.5 Hz, H-29), 0.90(3H, d, J=7.0 Hz, H-
26), 0.88(3H, d, J=7.0 Hz, H-27), 0.69(3H, s,
H-18) ;" C-NMR ( 125 MHz, pyr) &: 37.9(C-1),
30.7(C-2), 79.1(C-3), 39.8(C-4), 141.4(C-5),
122.4(C-6), 32.6(C-7), 32.7(C-8), 51.9(C-9),
37.4(C-10), 22.0(C-11), 41.3(C-12), 42.8(C-
13), 56.5(C-14), 25.0(C-15), 29.8(C-16), 57.4
(C-17), 13.0(C-18), 19.9(C-19), 40.3(C-20),
21.8(C-21), 139.3(C-22), 129.9(C-23), 50.8(C-
24), 32.5(C-25), 19.7(C-26), 21.7(C-27), 26.2
(C-28), 12.6(C-29), 103.0(C-1"), 75.8(C-2"),
79.0(C-3"), 72.1(C-4"), 78.5(C-5"), 63.3(C-6")
DL K0 5 Sk (% 2245, 2015) 48 19 5 £ BE-3-0-
HIEWE T PR A — B

fk&W 7 RE A MAR, HR-ESI-MS m/z.
515.1191 [ M-H ] (iH5AAXT 20 F i & C,sH,, 0,5,
515.1184) ;4 F 3 CyH,, 0, H-NMR (500 MHz,
CD,0D) &: 7.55(1H, d, J = 16.0 Hz, H-7"), 7.52
(1H, d, J = 16.0 Hz, H-7"), 7.02(2H, t, J=1.5
Hz, H-2', H-2"), 6.93(2H, m, H-6', H-6"), 6.74
(2H, d, J = 8.0 Hz, H-5', H-5"), 6.31(1H, d,
J = 16.0 Hz, H-8'), 6.22(1H, d, J = 16.0 Hz, H-
8”), 5.39(1H, m, H-5), 5.34(1H, m, H-3), 3.94
(1H, m, H-4), 2.00-2.30(4H, m, H-2, H-6);"C-
NMR (125 MHz, CD,0D) &: 72.5(C-1), 36.0(C-
2), 70.6(C-3), 74.7(C-4), 72.1(C-5), 37.6(C-
6), 177.4(C-7), 127.9(C-1"), 115.1(C-2"), 147.3
(C-3"), 149.6(C-4"), 115.5(C-5"), 123.1(C-6"),
147.1(C-7"), 116.4(C-8'), 168.9(C-9"), 127.8(C-
1), 115.1 (C-2"), 146.8 (C-3"), 149.5 (C-4"),
116.4(C-5"), 123.0(C-6") , 146.8(C-7"), 115.2(C-
8"), 168.3(C-9"), VI FHHELS G EY 8 B A
K5 3cHk (oA, 2019) X H, e e LAY N
3,5-0-ZIHEBEZE IR .

k& 8 kB Ak, HR-ESI-MS m/z:
529.1347 [ M-H] (35 AR 73 F i it CxH,ys0,,,
529.1341) ;%> 72\ C,,H,,0,,,'H-NMR ( 500 MHz,
CD,0D) &: 7.59(1H, d, J = 16.0 Hz, H-7"),
7.51(1H, d, J = 16.0 Hz, H-7"), 7.02(2H, t,

J=1.5 Hz, H-2', H-2"), 6.93(2H, m, H-6', H-
6"), 6.76(2H, d, J = 8.0 Hz, H-5', H-5") , 6.31
(1H, d, J = 15.0 Hz, H-8'), 6.19(1H, d, J =
15.0 Hz, H-8"), 5.36(1H, m, H-5), 5.28 (1H,
m, H-3), 3.95(1H, m, H-4), 3.65(1H, s, OMe-
7), 2.14/2.28(4H, m, H-2, H-6) ; *C-NMR( 125
MHz, CD,0OD) &: 72.2(C-1), 35.6(C-2), 69.7
(C-3), 74.6(C-4), 72.0(C-5), 36.7(C-6),
175.6(C-7), 127.8(C-1"), 115.2(C-2"), 147.4
(C-3"), 149.7(C-4"), 115.4(C-5"), 123.1(C-
6'), 147.1(C-7"), 116.5(C-8'), 168.8(C-9"),
127.6(C-1"), 114.8(C-2"), 146.8(C-3"), 149.5
(C-4"), 116.5(C-5"), 123.0(C-6"), 146.8 ( C-
7"y, 115.3(C-8"), 167.9(C-9"), 53.0( OMe-7) ,
DL EE 5 Sk (oo AE,2019) HGE R 3,5-0-2
WA P 4 2 1R PP IR %) B B A — 3

a9 RiEEHAKIR, HR-ESI-MS m/z.
179.0348 [ M-H | (I+5AHX 4> ¥ i & C,H,0,,
179.0339) ; 43 ¥ X C,H,0,,' H-NMR ( 500 MHz,
DMSO) &: 7.40(1H, d, J=15.0 Hz, H-7), 7.02
(1H, s, H-2), 6.96(1H, d, J=10.0 Hz, H-6),
6.75(1H, d, J=10.0 Hz, H-5), 6.17(1H, d, J=
15.0 Hz, H-8) ;" C-NMR (125 MHz, DMSO) 3.
125.7(C-1), 114.7(C-2) , 144.7(C-3), 148.2( C-
4), 115.2(C-5), 121.2(C-6), 145.6 (C-7),
115.8(C-8), 168.0(C-9) . A b ¥ ¥ 5 Sciik (1)
M5 452019 ) iz 8 A MR Y B AR — 3

EW 10 IRE A AR, HR-ESI-MS m/z:
153.0193 [ M-H " (i+5 A% 4r 7 Bi & C, H,0,,
153.0182) ; 4r ¥ C,H,0,,' H-NMR ( 500 MHz,
CD,0D) &: 7.34(2H, m, H-2, H-6), 6.70( 1H,
d, J=10.0 Hz, H-5);"” C-NMR ( 125 MHz,
CD,0D) &: 123.0(C-1), 117.7(C-2), 146.0( C-
3), 151.5(C-4), 115.7(C-5), 123.9(C-6),
170.2(C-7) o LA % 5 SCmk (5K #4245, 2017)
38 A9 S L2 R AR B S AR — 2k

4 Ptk 5E®

AWFFEN 2 1 S LR - H 25 i 3k 7y B 4
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£ 10 MG, 148 6 A BiARIE 3 ANIRIIRZE M 1
AR, 4= DOZFP o IR B AR 2 ik s g
G ERERE T = m I o TR
3 A () SCHR & B, 3Bk A W B AT — BT R
LA, (LAY 3 F1 4 X AT 41 SMMC-
7721 WS s BRI OF REE i 4 M UR T
(ZPRHEAE,2012) 5 [FIEE fb59 3 F1 4 BAHL 2
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