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Abstract: The chemical constituents of the roots of Echinops integrifolius were studied. The compounds
were isolated and purified by silica gel column chromatography. Sephadex LH-20, semi-HPLC, preparative thin
layer chromatography and recrystallization. The structures were identified by physicochemical properties and
spectral data. Seven compounds were isolated from the roots of E. integri folius and identified as physcion (1),
(+)-11a, 13-dihydrodehydrocostuslactone (2), stigmasterol (3), 7-hydroxy-counmarin (4), scopoletin (5),
p-hydroxybenzoic acid (6) and skimmin (7), respectively, among which compound 6 was isolated for the first
time from this plant and compounds 1, 2., 5 and 7 were isolated for the first time from Echinops genus.
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Hance X M3k E. lati folius Taush. T M AE
@M A ESEE L PR E. lati foli-
us Taush. i S ARAE T W25 T, 065 47, 5 4G 0
7 s TR B RBE 25 h B R iE Sk E. ritro L.
TG T R 28 CFLIR A A5 s TE G % s s 24 v, )
3k E. sphaerocephalus L&Y (FHR) AL, EIRF
J A& AR A L R o, ot RS R B, R Sk R
L) T2 A Ry B L R (G AR R A
/LN NN T Y R I R S S N [ SN
P Tt e B By 52 38 A AL i B B R e
ROPURRE DU AR B ORAT | B I8 55 22 b 25 2L
PES BUA R R

3 [ W5 ) Sk AE WA A L WY B £ Y R A
iRk E. grijsii Hance X ¥Rk E. latifoli-
us Taush., 76 #5798 40 A 19 12 B, A 2% W 2 19 BF
HEBEEPTFRER L E. gmelinii Turcz. i
WISk E. ritro L. #ERISk E. sphaeroce phalus L.
MNRER L E. talassicus Golosk 2, H 1 4 %t
Rk E. integrifolius Kar. et Kir. EF B /04 T
ESE A ORCRL N B RN G 1) E S (T E SN SR T2
BT 385 AT TR B AR A L e v i R
ST PUAREY L A I A G i R Sk N T I
RITH. 2013 AF Z i1 E AR 56 T A gt i Sk Ak
N B 2 R RIS LT IA L A 2013 4R R
Fi2EH Senejoux F. # ZHil . Makabel B 48X} H 4>
PR S b AR 43 kA7 AL 2 Lo WF 5T, Karimov U X
FOR AT 9120 9 A 2 i F 5T, L r B 3 25 31 4>
S Y, Jeh 2 23 A S 1 OO Sk s e B S
B AL A RSk Jm B 43 B 00 T2 R
FRA LRl AR SOG4 ot il Sk Y
WRBEAT AL 7 B W 5T
1 SRIEER4Y
L1 FEakFE5HH

% : Bruker AVANCE 111500 % #% fif 4%
1, #85[H Bruker 23 7] 5 JY02S B2 A1 20 #7748, b 5T
B R A R ;X6 Y GO s e A, b 5t %
AL B A R H) ; LTQ Orbitrap XL spectrometer
Ji % AL, 2 B Thermo A #); EYELA N-1100V-
WD BUEEE 75 AL H A 2R 3 B AL 4 bR X 2 4t
FLAS b B A L FE E ILMVAC 23 # s SHB-B 7/ 3F
K E 2 L AR A IR T8 A R W) 5 LC3000
o RO £ A, b st B 7 i A R A BR 2 F

U < 2 0 3% B B (GF254) FAL € 3% £ i
(60~100 H.,100~200 H.200~300 H K& 300~

400 H)H ¥y B0 VAL T BR A w6 77 i s Sepha-
dex LH-20 , % ¥t GE Health care %Y 5 /5 208 A1
FH R S 03 B, R TR 2 B BB A BR A W)L
AR R o bl AL A T

FERE: 256 R 2011 4E 7 A SR [ T 58 B )
Z 5 FH B 50 ) 8y 2% b DX 24 R 36 BT M R+ 8
IR G 52k C Echinops integrifolius
Kar. et Kir.).

1.2 R#ERE5H3B

T A2 B 9 sk B v Al R R AR R 43 50
PSR Ak 27 5 MR DA i SR IR Qs i) Hh ok, SR )5
SR FH A TR AR M 0 3 70 4 T 1) Ak 27 B 25 By
JUAST S 52 B2 W5 026 43 . AR I il P R
(] o >R FH A S AT )23 7 o 0 A1 8 4 A 2 53 5 R A T
etk B, SR 5 P 4 0t I & Rk I A 833 | Sephadex
LH-20 B kE 045 | 5 25 5 & ] 4 0 2 00 5 0
BT BB AL 2= W o B O A ik, X T serh
o A P T Ak 2 B A3, AT R R O R R AT A S
fk.

KAt W5 3k i TR AR 6.6 kg M5 L K
W 10 f5 AR 80 95 % .50 % B 245 3R R 2
KA PO BB 2T, PB4 T S AR
568 g. 15T N A 1R KT VR A A U H ATk L
A BE LR LR B OE T BE ST A A5 2 A 0
AL 81 g, LR BRI 34 g, BUAT I kA B 80
g AT RE A (A4, A il — £ R R (100 ¢ 10~
0: DABREEVENL /53] A~T 3t 9 A4 4. Fr.D it 47
fik e A 3% L A Tl k- 2 R TR (100 2 0~1 ¢ 1A
FEVEME . 155 5 AN (Fr.D, ~D,) Fr.D, 21l %
HEZ s iR B A 13 me). Fr.G #4176k
JBEAE (B 3%, A Sl Bk — PR (100 : 0~3 + 1 BREEE
i A5 5] 6 N5 (Fr.G, ~Gy) . Fr.G, B4 ) 2 1Y
FEATE Ak 2 fb 3 24k 59 2(11 mg) ,Fr.H #47
ik e A 3% L A T k- 2 R £ TR (100 2 0~0 ¢ 1) 8
FEVEB S S 5 A5 (FroH, ~Hy) L Fr. H, LA i
Bk — 2R T8 (100 = 0~0 = 1) 8 B vk i K 8 45
BRI A 3105 mg). LR LG AE U oE 17 1k I
e, A H B — W (100 2 0~0 = DB
B33 K~Q 3 7 N4 4. Fr.K £ Sephadex
LH-20 &l % HPLC 4tk 5 28k &9 4(8
mg) ALE Y 5(3 mg),Fr.LL & Sephadex LLH-20
HE 3 Ay (Fr.Ly ~ L), Fr. L, #H{7 i IR A (0
P, A EE—TIER (10 ¢ 1~0 + DB EPER S &2k
il % HPLC 4 B2V B il & 15 24 59 6 (12 mg).
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Fr.M £ Sephadex LH-20 83| 3 P~ 43 (Fr.M, ~
M), Fr. M, A7 Rk AT €335, — 580 HH Jog- B (25
1~0+ DEREVERASE 3 440 (Fr.M, 1~M,3)
Fr.M,2 % Sephadex LH-20 J £l 4 HPLC % 4f
A5 7(6 mg).
2 #RE5ITE
2.1 HHEE

wEW 1O A, T, 207 C~209 C, %
HhET 365 nm B G B 9% . "H-NMR (500
MHz, Chloroform-d)# B /"4 12 MEFE5 ik
X 6:12.32 (1H, s, —OH), 12.13 (1H, s, —
OHD #0002 A [R) — Bk B 45 A 1 WA 2R 38 b i F2 5
BFES.6: 7.38 (1H, d, ] = 2.5 Hz, H-5),
6.69 (1H, d, J = 2.5 Hz, H- DM Z K 9
AR A AR F55.0: 7.63 (1H, br.s, H-
4), 7.09 (1H. br.s. H-2) 2 B A~ 5k 6] 457 (1)
AR TES .0 3.94 (3H, s, —OCH,) i & %
AER FH AT F155.0: 2.45 (3H, s,
—CHy)) BRHEZEERER LHFREEFHE5;°C
NMR (125 MHz, Chloroform-d) i 7% 16 4>
B AR KX E 14 ANRIE S 0. 190.8 (C-9),
182.1 (C-10), 166.5 (C-6), 165.2 (C-1), 162.5
(C-8), 148.5 (C-3), 135.3 (C-11), 133.2 (C-
14), 124.5 (C-2), 121.3 (C-4), 113.7 (C-13),
110.3 (C-12), 108.2 (C-5), 106.8 (C-7), HiHr ¢
190.8, 182.1 ¥k BE ok 15 5, Ui B 2 BUMR 2K 1L &
.6: 166.5,165.2 J 162.5 2K AT,
BSAE T 3 P A 3 3 — A H A3 O A 4 B, 0
56.1 P EERIZS .0 22.2 WP RIS S . 454
RAE R DL b e i S SR 12 R E R
F R IR AR B S E AW 1 W RER
H ik

&YW 2. O KK "H-NMR (500 MHz.
Chloroform-d) #H &: 5.20 (1H, br.s, H-15a),
5.05 (1H, br.s, H-15b), 4.86 (1H, s, H-14a),
4.77 (1H, s, H-14b) A AL F1F 5.0 4.03
(1H. t, J = 9.6 Hz, H-6) K% %Mk b1 5115
5,0:1.16 (3H, d, J] = 7.8 Hz, H-13) H &R
FES. HMETES 6: 2.89 (1H, m, H-1),
2.82(1H, t, ] = 9.0 Hz, H-5), 2.67 (1H, m,
H-11);*C-NMR (125 MHz, Chloroform-d )%
8: 180.1 (C-12) Ik M AF 5, 0. 151.9 (C-4),
150.2 (C-10), 111.8 (C-14), 109.5 (C-15) Nk
5% ,0: 85.3 (C-6) Bk A l55.0: 37.6 (C-8),
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32.6 (C-9), 30.2 (C-3), 29.8 (C-2) I hefr W H
WA .0: 11.5 (C-13) N H R A5 5 HAKR 5
5:0: 52.3 (C-7), 47.1 (C-1), 45.0 (C-5), 39.5
(C-1D. 5 A Bl AF B 8 DL B B0 s 5 SCk
C13THRAE B9 C+)-11a, 13- & Z &K F P Bis X IR,
FEAR L HEEEY 2 H(+)-11a, 13- A E
AARF NS

WEW 3 AEE RS (CE P L. T, 165
C~167 ‘C,TLC & 10% Hi R L FE (105 °C) %
214, Liebermann-Burchard = W & H . 5 5§
B bR S =AM R g F L2 REEA R, B
RAIESA TR B2 G 3 7 .

a4 mE LB (PR, T,, 226 °C~
227 °C % 4MT 254 nm M 365 nm A K A9¢6,
B0 HEM AT B8 B A 2R KA Y. 'H-NMR (500
MHz, Methanol-d ) i ¢: 7.84 (1H, d. J =
9.4 Hz, H4), 6.18 (1H, d, ] = 9.4 Hz, H-3)
FEHEEREARGY 3.4 MR FIETI. 8. 7.45
(1H, d, J = 8.5 Hz, H-5), 6.79 (1H, dd, J =
8.5, 2.2 Hz, H-6), 6.71 (1H, d, ] = 2.2 Hz,
H-8)h ABX i RA MR 715 5. HR-ESI-
MS (pos.): m/z 163.0387 [M-+H]1", v B H 4
TR 162, ZiG BRAE B K DL B EE 5 5
B4 R IE B 7-5 3675 0 0 R, AR — B0, B
ENEY 4 T REFGR.

Ews. mEasm(FEE, T, 203 °C~
204 °C ,2RHMT 254 nm JZ 365 nm F A 1 A5k,
B HEM AT B8 A 2R KA. 'H-NMR (500
MHz, Methanol-d ) #&H ¢: 7.85 (1H, d, J =
9.4 Hz, H-4),6.19 (1H, d. J = 9.4 Hz, H-3)H
BUREARTR AR FF 5,6 7.10 (1H,
s.» H5), 6.76 (1H, s, H-8) HM NI A5 5
,8: 3.90 (3H, s, 6-OCH,) iy B4 HL 4 15 5 .
HR-ESI-MS (pos.): m/z 215.0314 [M+Na]",
VI H i 192, £ BRAE B R DL Bk
s 5 SCHR [ 15 1418 1Y A B 75 38 0k I, A — 3,
WA Y 5 WREHE.

kEwmoe.AasHHE,.T,, 213 C~214
CLEHAMT 254 nm F A KB, 365 nm T L9,
10% 8% BR & B (105 °CH) A i . "H-NMR (500
MHz, Methanol-d ) & ¢: 7.88 (2H, d. | =
8.4 Hz, H-2.6), 6.82 (2H, d, J = 8.4 Hz, H-
3.5) J R r O R BRI FRIE 15 5 C-NMR (125
MHz, Methanol-d )i ¢: 170.2 (—COOH) 2}y
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MBS 5.0 163.3 (C-4), 133.0 (C-2,6),
122.8 (C-1), 116.0 (C-3,5) N 6 NI HHE S,
i BB AE K DL B R 5 Sk 16 4 1Y
XPFRHEAR R AT B A B B e a6
Xif 6 3R R

wEaEWm 7. HOBAK, T, 206 C~207 C,%¥
HMKT 365 nm T A #4206, 'H- NMR (500
MHz, Methanol-d ) i1 ¢: 7.90 (1H, d. J =
9.5 Hz, H4), 6.29 (1H, d, J = 9.5 Hz, H-3)
HEEREARGE 3.4 R PRS0, 7.57
(1H, d, J = 9.2 Hz, H-5), 7.09 (1H, d, J] =
9.0 Hz, H-6), 7.08 (1H, s, H-8) NH I} 1R
F15%5.0: 5.04 (1H, d, J = 7.5 Hz, H-1) A #j
EBEEE ERNR R (5 5.0 3.91 (IH, dd, ] =
12.1, 2.3 Hz, H-6a), 3.71 (1H, dd, J = 12.0,

5.7 Hz, H-5), 3.46 ~3.55 (3H, m, H-2, 3, 6

b), 3.38~3.42 (1H, m, H-4") Jy %285 0 i
F1E 5 ;"C-NMR (125 MHz, Methanol-d,) it
8:163.1 (C-2) HkHEmAE 5,0 162.2 (C-7),
156.7 (C-9), 145.6 (C-4), 130.4 (C-5), 115.3
(C-6), 115.2 (C-10), 114.3 (C-3), 105.0 (C-8)
g DU R AR (5 5,0 : 101.9 (C-1), 78.4 (C-3),
77.9 (C-5),74.8 (C-2), 71.3 (C-4"), 62.5 (C-6")
R B S AR T A BB B KL
U RSO 5 SR 17 R 1 A S T R AR —
BB E Y T A .

2.2 itig

S E 3k

& 1 BA 2R 23R, SCRRI I £
kg tfe 1 a5fe SR 458 0 B 1P R 3 G A 4 Y b
SR PE AR 2B IS B AT A B B B
WEPES . LB 2 A YR R SRR IR i A 2k
5 N BRTE S R 4 vh o A 5ok )z b e
Y B B g 45 22 B AR T M R A AT IO
R AL EAARENETEE MR (100 pmol/L) K
X N B SR A A AN i R S5 JR A i r) 1 GE B A
HAF TR R R AE . A S W 4.5 1T AR ELR K
&y e 8RSk R AR b Y R A R I, A
HHA Z T A W16 P B 5 S 1k g 9k 12 1 H A
B2 25 BRBLRN G5 b RS b5 5 B Bl .
B 16 e PR IR IMILAE T 48 BRI L e IR B i 55 iz
R 245 S VR T R AROR PR AR L A A% B Bt L T
ANTEBUHTFHRERASRS LG 7 BA%R
7 D RE A4 7 I IE P, 5 Benazepril #1 Losar-
tan SFHE AR B 5 KR AR BCR 40097 B 2D
REAS 42 19 254 B AT AHAL 28, (B AR R W) v &5 1
A R BRI B A L BV A A RO RS T
Hi e .

3 it

ARSI 5 DN A G it i Sk B9 AR R B AR 3] 7 A
&, b Ak & 9 6 D9 iE OO A G g il =k rh 73
BAREL LAY 1.2.5 AT O E O RISk JE Ay
BRI AT AE RS TR kR fAAE ar  4
BT A2 W 1) R AR R R R e 22 0 0% PR 5 S fk
BYRIATEABEE T W) B AE AL
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