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ABSTRACT: AIM To study the chemical constituents from Ixeriduim chinese (Thunb.) Tzvel.. METHODS
The 95% ethanol extract from . chinese was isolated and purified by silica column and Sephadex LH-20, then the

structures of obtained compounds were identified by physicochemical properties and spectral data. RESULTS

Thirteen compounds were isolated and identified as quercetin (1), 5, 7, 4'-trihydroxy-6, 8-dimethoxyflavone

(2), luteolin (3), P-sitosterol (4), taraxasterol (5), apigenin-7-0-B-D-glucopyranoside (6), B-daucosterol
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(7), pseudotaraxasterol (8), apigenin (9), stigmasterol (10), taraxasteryl acetate (11), luteoloside (12),
palmitic acid (13). CONCLUSION Compounds 2, 5, 8, 11-13 are isolated from this plant for the first time.
KEY WORDS: Ixeriduim chinese ( Thunb.) Tzvel.; chemical constituents; isolation and identification

AR N 2 O B RN T S e AR N S
Ieriduim chinese ( Thunb.) Tzvel. B4 H ., BAAVE
Popag | mUNIHE AR, TGRS I . FLIH
PN 9 M Te 4 IR S 2R, 2 1 PR
259, BRI EHIR R U] h A/ N SER A 4T
R, BUEA, PURS MW, WYk
WFFE R H 25 ik B, ARIRER | BRI
AR ik — 2y HA g Ay, F-408r
M HAT BHEAEPERITIR | JUEAL . PR e IS
PILL R o i B E DF SR ) SRR, AR S g o
N SER AL T BT T RGEEE, N
13MeaY), Hbfea® 2, 5. 8. 11-13 yEHX
MIZAEY) o 53
1w

Waters Autospec Premier 776 JERREAY (ffufﬁj: Wa-
ters 2 #) ) ; Bruker Avance Il 800 MHz. Drx-600
MHz, Drx-500 MHz, AV-400 MHz ##;3RIL (1
= Bruke 24H]); TD BB R ({%%g?ﬁ],ﬁﬁ
ZAH]) 5 XT4-100A 1 B0 sl g AL (AL st RHL
HALERT ) 5 Agilent 1100 =5 R0 AR (354 (€ H
Agilent AH]) , HIRWHEE L Sephadex LH-20 ( 3£ [H
GE 47l) s WIR OB OFy, . HEIZNTRERE (7
By R T ) o 1R (3 Ael, 2G4 A Al
FIARAT) ; S X R (HS 83-48-7) , B-
A B (it 83-46-5) . BB E MT (L5 474-
58-8) B H LB AR R,

HAR /N SENE BV BRI M T, ) PE
B 24 R 3 AN B B4 e 7 g A6 R W AR /e 3
Ineriduim chinese ( Thunb.) Tzvel. BJ T4 E ) #5
A% (SKM20161009) 77 F ) P4 i B 24 K24 4k 35 24
{23 Re S RN
2 REESHE

i /N SEZT ALK 13. 8 kg, M 10 F%EE 95%
LB AR A, SIHRIBOR, WU A R 1
BESEW), RUHAMEE . CMROHE, AOTAEM, 15
FAREERALR T 7350 105. 7, 102.3 . 78.5 g, SAfli
FROL 70 g 8Bk AT 20 B, L S 45PN Aeh J3E O 3t
(100:0, 80 :1,60:1,50:1,30:1, 15:1,
10:1,8:1,5:1,1:1,0¢:1), 1815444
A~0, @5 B & wEIAE, S 05-14 B\ B B Uk,

Sephadex LH-20 Hagkaifh, HEEEN, SEEw1
(17mg). 3 (144 mg), 4 (9.2 mg). 5 (16.3
mg) ., A4 G ZrkE A, S5-I B B R A,
Sephadex LH-20 #:aikalif, HREHELS MG EY
7 (6.7mg). 9 (7.1 mg), Hir H AR, &
ff-INBAYERE, Sephadex LH-20 #1433 4lifk,, H it
NEELE M EEY 10 (16.6 mg) . 11 (9.6
mg) . LIROBEEBAL 100 g LRk A, &i-H
Pk BE R G (100 : 0, 80 : 1, 60 : 1, 50 : 1,
30:1,15:1,10:1,8:1,5:1,1:1_,0°:
1), 844 m A~H, A5 C Lrkiet:, HEE-K
FREEVRMG, 9B 2 (6.5 mg) . 8 (10.3 mg) .
13 (12.9 mg), 44> G ZhEfeH:, I EE-ZKBS B2 Uk
B, BEY 6 (9.7 mg), 12 (11.8 mg) .
3 £HETE

LAY 1. EEEIRES S (HFEE), ESI-MS m/z.
303.26 [M+H]", mp 315~316 °C, 5 =41 K
DAY, AN TS B e O,
DN BT A5 (9 ) 5t o # 25 ,'H-NMR  ( DMSO-d,, 400
MHz) &: 12.48 (1H, s, 5-OH), 7.66 (1H, d,
J=11.8 Hz, H-2'), 7.53 (1H, d, J=7.8 Hz,
H-6"), 6.88 (1H, d, J=7.8 Hz, H-5"), 6.41
(1H, d, J=1.8 Hz, H-8), 6.17 (1H, d, J=
1.8 Hz, H-6), j& §. 8.08 (1H, s), 8.44
(1H, s), 8.67 (1H, s), 9.91 (1H, s), 12.18
(1H, s) %%~ 3’-OH, 3-OH, 4'-OH, 7-OH. 5-
OH M 15 % ;" C-NMR (100 Hz, DMSO-d,) §&:
145.5 (C-2), 136.1 (C-3), 176.2 (C-4),
158.2 (C-5), 98.5 (C-6), 164.3 (C-7), 93.6
(C-8), 159.8 (C-9) 103.4 (C-10) 122.3 (C-
1), 115.7 (C-2'), 146.9 (C-3'), 148.1 (C-
4"y, 115.3 (C-5'), 120.4 (C-6"), VI F¥iES
SCHR [13] HEA—FL, BEE i =,

fb&Wr 2. EEAE S (NE), mp262~264 C,
ERER-EN S N S P, ESI-MS m/z; 331.42 [ M+
H]*,'H-NMR ( DMSO-d,, 500 MHz) §. 12.79
(1H, s) HEF 5 FREES; 10.41 (2 H,
brs, 7, 4-OH); 7.88 (2H, d, J=8.9 Hz),
6.83 (2H, d, J=8.9 Hz) 2 W E &L IS
2. 6'M 3 ST F{ES; 6.76 (1H, s) K 3
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PEF{55; 3.82 (3H, s, -OCH,), 3.76 (3H, (100 MHz, CDCL;) &: 38.2 (C-1), 28.3 (C-2),
s, -OCH,) & 2 /~-OCH, W& 715 5;" C-NMR  80.1 (C-3), 37.9 (C-4), 55.8 (C-5), 18.5
(DMSO-d, , 125 MHz) & 163.2 (C-2), 109.4 (C-  (C-6), 41.1 (C-7), 40.0 (C-8), 48.7 (C-9),
3), 182.7 (C-4), 156.2 (C-5), 96.5 (C-6),  38.2 (C-10), 17.7 (C-11), 32.9 (C-12), 35.4
159.0 (C-7), 128.9 (C-8), 149.6 (C-9), 104.4  (C-13), 157.8 (C-14), 117.4 (C-15), 37.2
(C-10), 125.9 (C-1), 146.8 (C-2'), 116.9 (C-  (C-16), 35.5 (C-17), 48.1 (C-18), 36.6 (C-
3), 124.5 (C-4"), 122.9 (C-5'), 61.8 (6- 19), 29.1 (C-20), 33.5 (C-21), 35.3 (C-22),
OCH,), 57.0 (8-OCH,) ., Pk L %i# 5 CHk [14] 28.3 (C-23), 15.6 (C-24), 15.5 (C-25), 26.2
FEAR—F, WMENS, 7, 4-=REke, 8-“HHA  (C-26), 21.6 (C-27), 30.2 (C-28), 33.5 (C-

FLHCTR

&Y 3. IREEAHA, mp 328~329 C, b
[i78 %*ﬁj}iﬁfsﬁ@ Molish Jz v B, ESI-MS m/z:
287.36 [M+H]*,'"H-NMR ( DMSO-d,, 500 MHz)
5:6.58 (1H, s, 3-H), 12.94 (1H, s, 5-OH),
6.10 (1H, d, J=2.0 Hz, H-6), 6.36 (1H, d,
J=2.1Hz, H-8), ATLAHE H A 2 D REBAL,
M & 6.10 18 6.36 Al HIN 6 {7 Fl 8 fiifiY; 6.85
(1H, d, J=8.2 Hz, H-5'), 7.36 (1H, dd, J=
8.9, 2.2 Hz, H-6'), 7.38 (1H, d, J=2.2 Hz,
H-2") K78 B ¥ ABX HERSE, fAE 3, 4'-—
¥2 %7 C-NMR ( DMSO-d, ) &: 164.1 (C-2),
102.8 (C-3), 181.7 (C-4), 116.9 (C-5), 99.9
(C-6), 167.0 (C-7), 94.7 (C-8), 157.9 (C-
9), 103.2 (C-10), 121.2 (C-1"), 113.2 (C-
2'), 146.2 (C-3"), 151.3 (C-4'), 116.4 (C-
5'), 119.4 (C-6"), VL L#dE 5 3cmk [15] A
—E, W AARBEER,

WwEY 4. AR (&A1), Liebermann-
Burchard 5z vi [H I‘i Molish Jz v/ 5 FHM: 'ﬁﬁﬁ(«
Fis0) R 2 O A, 3 RO TRIAR PR A 39 &R
SR, ST RO AR AT A—EY, IR
E X RIS JE A mORRRAL, e R B—@‘éﬁ@?o

& 5. O (A ahEE-E07-H )
mp 224 ~225 C, EI-MS m/z: 426.35[M]*, 408
[M-H,0]".,'"H-NMR (500 MHz, CDCl,) &: 5.59
(1H, dd, J=8.0, 3.0 Hz, H-15), 3.28 (1H,
dd, J=11.0, 4.0 Hz, H-3), 2.09 (1H, dt, J=
13.0, 3.5 Hz, H-16b), 1.95 (1H, dd, J =
15.0, 3.0 Hz, H-16a), H ¥ 1.11 (3H, s
26), 0.99 (3H, s, H-23), 0.97 (3H, s, H-
28), 0.93 (3H, s, H-25), 0.92 (3H, s
27), 0.91 (3H, s, H-30), 0.95 (3H, s, H-
28), 0.85 (3H, s, H-24) Jy 8 CH, 1 H {15
B, HEEMh A 1 AR 1 A ;S C-NMR
2128

29), 30.2 (C-30), DA LEES3CHk [16] A
— 3, B T S

a6, BEAKAR (W), ERER-BEk
MBAPE, Molish Sl A BHE, 4R iZ A& A v
2K, EI-MS m/z: 432.38[M]*.'H-NMR ( DMSO-
d,, 500 MHz) &: 6.81 (1H, s, H-3), 6.43
(1H, d, J=2.1 Hz, H-6), 6.84 (1H, d, J=
2.1Hz, H-8); 7.92 (2H, d, ]—8 OHz) 6.91
(2H, d, J=8.7 Hz) 2 PNXHEWESHT)E N 2,
6'f, 3. 5" 155 125 (1H, s, 5-
OH), 10.42 (1H, s, 4'-OH), 5.08 (1H, d,
J=6.1 Hz, Gle-H-1"), 3.75~3.31 (6H, m, H#f
Xt F);"° C-NMR ( DMSO-d,, 100 MHz) §:
161.2 (C-2), 102.8 (C-3), 181.9 (C-4),
163.3 (C-5), 100.2 (C-6), 159.5 (C-7), 91.9
(C-8), 160.8 (C-9), 105.1 (C-10), 121.4 (C-
1), 129.3 (C-2'), 115.8 (C-3"), 156.9 (C-
4"y, 117.1 (C-5"), 129.1 (C-6')., MEXH(E 5
8: 99.8 (C-1"), 72.9 (C-2"). 77.1 (C-3"),
69.4 (C-4") . 76.7 (C-5"), 61.2 (C-6") #ERiZ%
WA A0, UL EEE S5 ocmk [17] BEA -3,
WS 58 TSR -T-0-B-D-

EW 7. A K, mp 290 ~ 292 C,
Liebermann-Burchard Jz i FH P, Molish [z v % BH
Mo, GmOKfE, FPC R &A%, Rz
BV EIRTTE, ERHZ AR, 3 AR
PR TI R G RTE, 250 8 RE LR 1T —
Y I HAG X R SR A T SRR, B R
o B-EHE M,

a8, MR, iR w6,
mpl90~ 193 °C, ESI-MS m/z: 426.32[M] ", 'H-
NMR (300 MHz, CDCl,) 6: 4.69 (1H, brs, H-
30a), 4.56 (1H, brs, H-30b) W7 1 > B R
TE5, B G EA N AEE, 3.18
(1H, dd, J=11 Hz, 5.4 Hz, H-3), H 1.68
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(3H, s, H-30), 1.01 (3H, s, H-26), 0.95
(3H, s, H-27), 0.91 (3H, s, H-23), 0.88
(3H, s, H25), 0.78 (3H, s, H-28), 0.76
(3H, s, H-24) 7 MMFRGS, 46 ik
2% m o X W5 S R AR C-NMR (75 MHz,
CDCL,) &: 37.8 (C-1), 28.5 (C-2), 76.9 (C-
3), 39.2 (C-4), 55.6 (C-5), 17.8 (C-6),
35.8 (C-7), 41.2 (C-8), 51.4 (C9), 36.7
(C-10), 21.7 (C-11), 25.6 (C-12), 38.7 (C-
13), 42.5 (C-14), 28.3 (C-15), 38.2 (C-16),
35.6 (C-17), 47.8 (C-18), 39.7 (C-19),
154.2 (C-20), 26.5 (C-21), 41.8 (C-22),
28.2 (C-23), 15.8 (C-24), 16.6 (C-25), 16.9
(C-26), 16.2 (C-27), 21.2 (C-28), 109.4 (C-
29), 26.8 (C-30), DL EXIESSCHk [19] A
—, WO AR

&Y 9. REEOKAR (W), $hiR-BEk
N BH M, ESI-MS m/z: 270.24[M] *.'H-NMR
(DMSO-d,, 400 MHz) &: 12.99 (1H, s, 5-OH),
10.81 (1H, brs, 7-OH), 10.46 ( 1H, brs, 4'-
OH), 7.93 (2H, d, J=8.7 Hz), 6.95 (2H, d,
J=8.7Hz) /52, 6F3 ., SMiHET1ES;
6.8 (1H, s, H-3), 6.51 (1H, d, J=2.0 Hz,
H-8), 6.20 (1H, d, J=2.0 Hz, H-6), A[LLFE
B PR F R EUAL, Y C-NMR ( DMSO-d,, 100
MHz) §: 165.4 (C-2), 104.9 (C-3), 182.9 (C-
4), 162.6 (C-5), 99.87 (C-6), 164.10 (C-7),
96.1 (C-8), 157.8 (C-9), 104.8 ( C-10),
121.76 (C-1'), 128.4 (C-2', 6'), 117.9 (C-3',
5'), 163.5 (C-4"), Vs %5 ocmk [18] HeA
—3, BUEEERNTRR,

LAY 10 TCEEHRES A, S 145~ 146 C
it I -V A T S 07 P, 7 R T VR L TR 2 I 8 £y
s, FRZEYTTRe N IR, 55 H EX I
mn LR G, 3 FOR TR i R R G
FF, 48R ROE AR AT h—5", I 5%
HESHIR B I ARG, MO o w7 (S

&M 11, TEMA, mp 213~215 C, B
Tl W 40 {0, ESI-MS m/z: 468.35[ M ]*,'H-
NMR (300 MHz, CDCl,) 6: 4.69 (1H, brs, H-
29a), 4.52 (1H, brs, H-29b), 4.45 (1H, dd,
J =55 Hz, 11 Hz, H3), 2.12 (3H, s, -
CH,CO), Hr1.11 (3H, s, H-30), 1.05 (3H,
s, H-26), 0.94 (3H, s, H-27), 0.86 (3H, s,

H-23), 0.83 (3H, s, H-25), 0.82 (3H, s, H-
28), 0.81 (3H, s, H24) RT7TMMAHFEES,; §
2,12 OB LA REAME 5" C-NMR (75
MHz, DMSO-d,) &: 39.3 (C-1), 27.9 (C-2),
80.1 (C-3), 37.5 (C-4), 54.6 (C-5), 19.1
(C-6), 33.2 (C-7), 40.9 (C-8), 50.1 (C-9),
38.2 (C-10), 21.6 (C-11), 24.8 (C-12), 39.1
(C-13), 41.1 (C-14), 27.3 (C-15), 38.7 (C-
16), 37.1 (C-17), 50.2 (C-18), 40.1 (C-19),
152.3 (C-20), 25.8 (C-21), 383 (C-22),
28.2 (C-23), 17.3 (C-24), 16.1 (C-25), 16.4
(C-26), 14.9 (C-27), 20.1 (C-28), 107.7 (C-
29), 25.1 (C-30), 171.2 ( COCH, ), 21.4
(COCH,) , DA &S 3CHk [21] FEA -3, ik
YT AT B R TR
EY 12, EEERR(PE), mp 236~238 C,
ESI-MS m/z: 448.38(M]*, 43+ C,,H,,0,,, 3k
PR -y SN i 21 4 7R A B A SE , B Eh - AR R S
N, BRI B ERGR , HRGEHA 5-0H {1 3-
OH,'H-NMR ( 500 MHz, DMSO-d,) &: 12.88
(1H, s, 5-OH), 7.39 (1H, dd, J=8.4, 2.2
Hz), 7.42 (2H, d, J=2.2 Hz), 7.10 (1H, d,
J=8.4 Hz) 7il4r 6, 2’ S 155, 6.82
(1H, d, J=2.1Hz, H-8), 6.75 (1H, s, H-3),
6.51 (1H, d, J=2.1 Hz, H-6), 5.09 (1H, d,
J = 7.5 Hz, Gle-H-1");"” C-NMR ( 125 MHz,
DMSO-d,) 6: 164.6 (C-2), 103.9 (C-3), 179.8
(C-4), 157.1 (C-5), 100.3 (C-6), 163.5 (C-
7), 96.7 (C-8), 161.2 (C-9), 105.3 (C-10),
120.4 (C-1'), 113.5 (C-2'), 149.7 ( C-3"),
146.5 (C-4"), 116.8 (C-5'), 121.2 ( C-6"),
99.8 ( Gle-C-1"), 73.1 (Gle-C-2"), 76.3 ( Gle-
C-3"), 70.2 (Gle-C-4"), 77.1 (Gle-C-5"), 61.6
(Gle-C-6") , DA s 530k [22] HA—2, &
Y e N ARREAT
&Y 13, [ast i (A ME-INE ), ESI-
MS m/z: 279 [M+Nal®, AHXF4rF Bt 256, H-
NMR (600 MHz, CDCl,) &: 2.37 (2H, t, J=
7.7 Hz, H-2), 1.63 (2H, m, H-3) #Ell K-
CH,CH,COO-25 4 F Bt; 1.18 ~ 1.29 (24H, m,
H-4~H-15), #7750 12 -CH,-f55; 0.94 (3H,
t, J=6.4 Hz, H-16) J 1 A~ H HAf55;" C-NMR
(150 MHz, CDCl,) &: 180.2 (C-1), 33.2 (C-
2), 31.4 (C-3), 29.2~30.1 (C-4~C-13), 32.4
2129
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(C-14), 22.5 (C-15), 14.3 (C-16), 13.8 (C-
18) ., VA ¥R 530k [22] A3, W N

SE .
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