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Phytochemical Constituents of Cirsium nipponicum (MAX.) Makino

Jong Hwa Lee and Kang Ro Lee*
Natural Products Laboratory, College of Pharmacy, Sungkyunkwan University, Suwon 440-746, Korea

Abstract — Nine compounds were isolated from the methanol extract of the aerial parts of Cirsium nipponicum. Their structures
were identified to be phytene-1,2-diol (1), -sitosterol (2), pectolinarigenin (3), epilupeol acetate (4), 9,12-octadecadienoic acid
(5), pinoresinol (6), apigenin (7), linaroside (8) and siparunoside (9) by spectroscopic means.
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el g,
#40) nEEo] Yo,

BC-NMR& Varian VXR-5003
VXR 3008 = %73 } ME}. EI-MS spectrum3} FAB-MS
spectrume VG70-VSEG(VG analytical, UK)E AMH-31315L,
nitrobenzyl alcohol& matrix 2 A}-8-8}5 . Open column
chromatography <= silica gel 60 (Merck, 70~230, 230~400
mesh ASTM Art. 7734 and 9385, Merck), Sephadex LH-
20 (Pharmacia)S AF-8-3}%) v} Prep. HPLC+ Gilson LC
306 pump, PDA model 2996, refractive index model 2414
7} A4 ¥ Waters delta 600 pumpE prep Nova-Pak HR
C-18 (6 pm, 19 x 300 mm) columne ©]-8-8fo] ARS-3I3ATE.
TLC plate= Kiesel gel 60F,;, precoated plate (Art.552,
Merck)E AF83193L, % % column chromatography8- 5-
e s }‘]O}“E HPAAIRS 10% H,SO&, 718 Aok 1
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F AFEZ 10U7F MeOH 8002 AloA] %x](_g
syetd k. FENS A 5T A2(250 9F H,00 &
BA1 7] %, Z}Z: p-hexane (1600 m/ x3, Hx.), methylene
chloride (1600 m/ x3, MC), ethyl acetate (1600 m/ x3,
EA), n-butanol (1600 m/ x3, n-BuOH)Z ©]£-3}%] solvent
partition 3} 3 T, Solvent partition 2 3} n-hexane fraction
(30 g), methylene chloride fraction (30 g), ethyl acetate
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Hexane fraction (40 g)& silica gel column chromato-
graphy (Hx:EA=4:1) 3}¢} H-1 (9.2 g), H-2 (9.6 g), H-3
(52g) 8 H4 (5.7gZ WFATh H288 (9.6 9% silica

gel column chromatography (Hx:EA=5:1)& 3t & 4jjof &

o7 (H-21~H-24) Wrom, o] 5 H-24 £3 (600 mg)
< silica gel column chromatography (Hx:EA=4:1) 2 RP
Lobar-A column (95% MeOH)E F-33le] 2 oum &
2 1 (10meyg AUt H-3 £3 (529% 4H& FHdlo
(100 mg) silica gel Lobar-A (Hx:EA=6:1)3} silica gel
column (Hx:Acetone=5:1)& 3l W4 £4 E4 2 (Tmg)
< At H4 #8 (5.7 2)Z silica gel column chromato-
graphy (Hx:Acetone=4:1)3} Sephadex LH-20 column
chromatography (Mc:MeOH=1:1)Z o|-&3}o] 34l Hubrk
4 3 20 mg)S IAT)

Methylene chloride fraction (30 g)< silica gel column
chromatography (Hx:Acetone=4:1)-& ©|-8-3 M-1 (2.2 g),
M-2 (1.6g), M-3 (29¢) @ M4 (4 )& ot M-1 2
¥ (2.2 g)< silica column chromatography (Hx:CHCl,:
Acetone=10:1:1)3} silica gel Lobar A column (Hx:EA=
20:1)& o3t B B2 242 4 Bmg)s dUTh M-
2 B8 4R E #319(250 mg) RP Lobar A column
(90% MeOH)= ©)&-3te] WA B2 52 5 (3 mg)t v
F4 B B 6 (Tmg)ye At

Ethyl acetate fraction (30 g)= silica gel column chro-
matography (CHCl;:MeOH=20:1)% ©]-8-8}d E-1 (50 mg),
E-2 29¢g), E-3 (1.8g), B4 (1.6g) 2 E-5 (1.8 & Y3
Atk B3 (1.8 g)F IFE F 3t (900 mg) silica
column chromatography (CHCL,:MeOH=20:1)S 433t v}
& MeOHE AAA sl wga 2 22 7 (13 mg)e
AU}, E4 FE5 IRE (500 mg) MeOHE A AR S &
Sto] Al Ebde]l 52 8 (30 mg)s LA

BuOH fraction (120 g)= silica column chromatography
(EA:MeOH:H,0=102:1)& F3)3l] B-1 (7 g), B-2 (2 g),
B-3 (2 g), B-4 (13 g), B-5 (1.5 g), B-6 (1 g), B-7 (3 g),
B-8 (2 g), ® B9 (9 )22 Tt ©l5 B3 28 (25
g)< Sephadex LH-20 column chromatography (MeOH)Z
ol-gsto] Al 7o 8 (B-31~33)2.& Y3t} o] F B-
32 (1 gy& RP Lobar-A column (60% MeOH)©. = & A5}
of FAERe £ 9 (10 mgyE AU

2t 1 - 74 gum ; EI-MS m/z (tel. int) : 312 (M,
23), 294 (6), 281 (55), 263 (45), 199 (28), 179 (13), 109
(83) ; '"H-NMR (CDCl;, 500 MHz, & ppm) : 5.15 (1H, s),
4.99 (1H, s), 422 (1H, dd, J=7.3, 3.0 Hz), 3.71 (1H, dd,
/=73, 3.0 Hz), 3.55 (1H, dd, /~11.2, 7.0 Hz), 0.87 (6H,
d, J=6.9 Hz), 0.86 (3H, d, J=6.9 Hz), 0.84 (3H, d, J=6.9
Hz) ; "C-NMR (CDCl,, 125 MHz, & ppm) : 14820 (C-
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3), 110.57 (C-17), 75.00 (C-2), 65.66 (C-1), 39.29 (C-14),
37.45 (C-8), 37.41 (C-10), 37.31 (C-12), 36.86 (C-6),
33.01 (C-4), 32.82 (C-11), 32.71 (C-7), 28.00 (C-15),
25.53 (C-5), 24.81 (C-13), 24.49 (C-9), 22.73 (C-20),
2263 (C-16), 19.77 (C-19), 19.70 (C-18).

StEE 2 - A B mp : 137°C 5 EI-MS m/z (rel.
int.) : 412 (M, 40), 396 (280), 381 (18), 329 (14), 303
(15), 213 (17), 83 (100) ; 'H-NMR (CDCl,, 500 MHz, &
ppm) : 5.35 (1H, m, H-6), 3.52 (1H, m, H-3), 1.01 (3H,
s, H-19), 0.92 (3H, d, H-21), 0.83 (3H, d, H-26), 0.81
(3H, s, H-27), 0.80 (3H, t, H-29), 0.68 (3H, s, H-18) ;
BC-NMR (CDCl,, 125 MHz, 3 ppm) : 140.7 (C-5), 121.7
(C-6), 71.8 (C-3), 56.8 (C-14), 56.0 (C-17), 50.1 (C-9),
45.8 (C-24), 42.3 (C-4,13), 39.8 (C-12), 37.2 (C-1), 36.5
(C-10), 36.1 (C-20), 33.9 (C-22), 31.9 (C-7,8), 31.6 (C-2),
29.1 (C-25), 282 (C-16), 26.0 (C-23), 24.3 (C-15), 23.0
(C-28), 21.1 (C-11), 19.8 (C-26), 19.4 (C-19), 19.0 (C-27),
18.8 (C-21), 12.0 (C-29), 11.9 (C-18).

SHEIE 3 - 34 E; mp : 215°C ; EI-MS m/z (rel.
int.) : 314 (M, 100), 299 (70), 296 (54), 271 (62), 268
(14), 133 (23), 69 (50) ; '"H-NMR (DMSO-d,, 500 MHz,
8 ppm) : 13.02 (1H, s), 8.02 (2H, d, /=89 Hz), 7.10 (2H,
d, J=8.9 Hz), 6.84 (1H, s), 6.60 (1H, s), 3.86 (3H, s),
3.76 (3H, s) ; "C-NMR (DMSO-d,, 125 MHz, & ppm) :
182.1 (C-4), 163.3 (C-2), 157.3 (C-7), 152.7 (C-5), 152.4
(C-9), 131.3 (C-6), 1283 (C-2.6"), 122.8 (C-1), 114.5 (C-
3',5"), 104.1 (C-10), 103.0 (C-3), 94.3 (C-8), 59.9 (6-
OMe), 55.5 (4-OMe)

SlEHE 4 - A B 2; mp : 167°C ; EI-MS m/z (rel.
int.) : 468 (M), 453 (4), 218 (26), 189 (22), 135 (12),
121 (12), 95 (13), 63 (100) ; 'H-NMR (CDCl,, 500 MHz,
& ppm) : 4.68 (2H, dd, /=2.5 Hz, H-29), 4.56 (1H, m, H-
3), 2.03 (3H, s, 3-OAc), 1.69 (3H, s, H-30), 1.02 and
0.93 (3H, s, CH,), 0.85 (6H, s, 2 x CHy), 0.82 and 0.72
(3H, s, 2x CH,) ; "C-NMR (CDCL, 125 MHz,  ppm) :
17122 (C=0), 151.20 (C-20), 109.58 (C-29), 81.23 (C-3),
55.65 (C-5), 55.51 (C-9,18), 43.24 (C-17), 41.11 (C-14),
40.25 (C-8), 38.65 (C-22), 38.31 (C-1), 37.34 (C-13),
35.83 (C-4), 34.47 (C-10), 34.37 (C-16), 29.93 (C-7),
28.19 (C-21), 27.69 (C-23), 26.39 (C-15), 23.96 (C-12),
21.54 (C-2), 21.20 (C-11), 19.53 (C-30), 18.45 (C-6),
16.93 (C-28), 16.73 (C-24), 16.41 (C-25), 16.22 (C-26),
14.75 (C-27).

B18IE 5 - WA 22 FAB-MS : 281 ((M+H]) ; 'H-
NMR (CDCl,, 500 MHz, & ppm) : 5.38 (4H, m, H-9, 10,
12, 13), 2.78 (2H, t, J=6.8 Hz, H-11), 2.36 (2H, t, J=7.3
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Hz, H-2), 2.06 (4H, dd, J=14.0, 7.0 Hz, H-8, 14), 1.65
(2H, m, H-3), 1.34 (14H, m, -(CH,)-) ; "C-NMR (CDClL,
125 MHz, § ppm) : 178.4 (C-1), 130.46 (C-9), 130.26 (C-
10), 128.31 (C-12), 128.15 (C-13), 32.15, 31.76, 29.91,
29.87, 29.37, 29.31, 29.28, 27.42, 25.87, 24.97, 22.91,
22.79, 14.28.

SHeIE 6 - V|3 Bk mp : 127°C ; EI-MS m/z (rel.
int.) : 358 (M", 67), 327 (10), 205 (21), 163 (31), 151
(100), 137 (52), 131 (30) ; 'H-NMR (CDCl,, 500 MHz, &
ppm) : 6.82 (6H, m, H-2', 2", 5, 5", 6', 6"), 5.57 (2H, s,
OH), 474 (2H, d, J=4.5 Hz, H-2, 6), 425 (2H, dd, J=9.2,
7.0 Hz, H-4, 8), 3.90 (6H, s, OMe), 3.88 (2H, dd, J=9.2,
3.6 Hz, H-4, 8), 3.10 (2H, m, H-1,5) ; "C-NMR (CDCI,,
125 MHz, & ppm) : 147.0 (C-3', 3"), 145.3 (C-4', 4™,
133.1 (C-1', 1"), 119.2 (C-6', 6", 114.5 (C-5', 5"), 108.7
(C-2', 2"), 86.1 (C-2, 6), 71.8 (C-4, 8), 56.1 (OMe), 54.4
(C-1.5).

SHEHE 7 - VA H2 ; EI-MS m/z (rel. int) : 270
(M", 100), 269 (30), 242 (40), 153 (36), 121 (27), 118
(20), 69 (15) ; 'H-NMR (DMSO-d,, 500 MHz, & ppm) :
12.93 (1H, s, 5-OH), 7.92 (2H, d, J=8.3 Hz, H-6), 6.95
(2H, d, J=8.3 Hz, H-5"), 6.76 (1H, s, H-3), 6.48 (1H, s,
H-8), 6.16 (1H, s, H-6) ; "C-NMR (DMSO-d,, 125 MHz,
8 ppm) : 181.7 (C-4), 164.2 (C-7), 163.7 (C-2), 161.4 (C-
4, 161.1 (C-5), 157.3 (C-9), 128.5 (C-2, 6, 121.1 (C-1"),
115.9 (C-3", 103.6 (C-10), 102.8 (C-3), 98.8 (C-6), 93.9
(C-8).

SIEHE 8 - 4 B9 mp : 250°C ; FAB-MS : 477
(IM+H]") ; 'H-NMR (DMSO-d,, 500 MHz, & ppm) :
12.90 (1H, s, 5-OH), 8.06 (2H, d, J=8.9 Hz, H-2', 6"),
7.13 (2H, d, J/=8.9 Hz, H-3', 5", 7.03 (1H, s, H-8), 6.94
(1H, s, H-3), 5.12 (1H, d, J=7.3 Hz, H-1"), 3.86 (3L, s,
4-OMe), 3.77 3H, s, 6-OMe), 3.51 (1H, m, H-6"b), 3.49
(1H, m, H-5"), 335 (1H, m, H2"), 3.26 (1H, m, H-4") ;
PC-NMR (DMSO-d,, 125 MHz, & ppm) : 182.36 (C-4),
164.09 (C-2), 162.40 (C-4"), 156.54 (C-7), 152.54 (C-5),
152.19 (C-9), 132.69 (C-6), 128.44 (C-2', 6"), 122.73 (C-
19, 114.77 (C-3', 5, 100.20 (C-1"), 105.90 (C-10), 103.39
(C-3), 94.35 (C-8), 76.45 (C-3"), 75.75 (C-3"), 73.16 (C-
2"), 69.51 (C-4"), 60.32 (C-6"), 55.56 (6-OMe).

SIEE 9 - I ¥ FAB-MS : 623 ((M+H]) ; 'H-
NMR (DMSO-d,, 500 MHz, § ppm) : 12.95 (5-OH), 8.03
(2H, d, J=9.45 Hz, H-2, 6'), 7.09 (2H, d, J=9.45 Hz, H-
3,5, 6.94 (2H, s, H-6,8), 5.12 (1H, d, J=7.02 Hz, H-1"),
4.70 (1H, brs, H-1"), 3.96 (3H, s, 3-OMe), 3.76 (3H, s,
7-OMe), 3.63 (m), 3.47 (m), 1.05 (3H, d, J=6.10 Hz, H-
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6" ; "C-NMR (DMSO-d,, 125 MHz, & ppm) : 182.36
(C-4), 164.09 (C-7), 162.40 (C-5), 156.54 (C-4"), 152.54
(C-9), 152.19 (C-2), 132.69 (C-3), 128.44 (C-2', 6"),
122.73 (C-1'), 114.77 (C-3', 5), 105.90 (C-10), 10339 (C-
1™), 9435 (C-1"), 76.45 (C-6), 75.75 (C-2"), 73.16 (C-
5™), 72,00 (C-3"), 70.76 (C-2"), 70.43 (C-5"), 69.51 (C-
4™), 6831 (C-4"), 65.96 (C-6"), 60.32 (C-3-OMe), 55.36
(C-7-OMe), 17.76 (C-6™).
dn o g

9 12 T gumy E2 24 10% H,SO, (in EtOH)
of olg) Aoz NIt 'H-NMR spectrumol A& §
5.15 (1H, s, Ha-17) 2 5 4.99 (1H, s, Hb-17)914 olefinic
proton signal, & 4.22 (1H, dd, J=7.3, 3.0 Hz), 6 3.71 (1H,
dd, /=73, 3.0 Hz) 2 & 3.55 (1H, dd, ~11.2, 7.0 HzpllA
oxygenated proton signal®] =T B8 § 0.87 (6H, d,
J=6.9 Hz, H-16, 20), 5 0.86 (3H, d, J=6.9 Hz) 2 & 0.84
(3H, d, J=6.9 Hz)°|X] methyl group signalE°] #2=3]c}.
BC-NMR spectrumelX e & 1482 (C-3)9F & 110.57 (C-17)
oA olefinic carbon signal, & 75.0 (C-2), § 65.6 (C-1PIA]
oxygenated carbon signal®] &= At} o]4Fe] AE e} &
AATLE BalA 313t 19 72Z phytene-1,2-diolZ
AT, T84 data'¥e} ¥)a2sle] phytene-1,2-diol® &
At

SR 2= WAl Buptk BxEx 'HNMR spectrumel 4]
8 5.35 (1H, m, H-6)°!| olefinic proton signal, & 3.52 (1H,
m, H-3pPA oxygenated proton signale] ZE=AT}. § 1.01
(3H, s, H-19), 6 0.92 (3H, d, H-21), 6 0.83 (3H, d, H-
26), 5 0.81 3H, d, H-27), & 0.80 (3H, t, H-29) 2 & 0.68
(3H, s, H-18)°1A1 terminal methyl group 67117} 2=t

BCNMR spectrum dataolx & 140.7, & 1217904 olefinic
carbon signal, & 71.8%14] oxygenated carbon signale] -2
Hoet o) gy AREN Y A+E FHiA s 29
PFE Besitosterol® 3R, A data' 9} W}
o] B-sitosterolZ E-G st

3PE 38 A Bud EFEA 10% H,SO, (in EtOH)
of ofs) FoZ uhy & ko g WA 'HNMR
spectrumo| A= § 13.02 (1H, s, H-5)°14] flavonoid®] 57
22 58 92| hydroxy group signal, 8 8.02 (2H, d, J=
89 Hz), & 7.10 (2H, d, J~8.9 Hz)l|l*] para X2 aromatic
proton signal®o] 2= Ao} B3 § 6.84 (1H, s, H-8), §
6.60 (1H, s, H-3PlA singlet proton signal, § 3.86 (3H, s),
5 3.76 (3H, s)°ll 4] methoxyl group signato] 2= ¢},
PC-NMR spectrum®| 1= & 182.1 (C-4)°ll 4] oxygenated
carbon signal, & 157.353} § 152.7° 4] hydroxylated carbon
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signal (C-7, C-5), 8 59.99} § 55.5°11 41 methoxylated carbon
signal (C-6, C-4'p| HZ=|QT. oVde] AFES BaiM 8t
& 39 =& flavonoid E39l| methoxy groupe] XSl
pectolinarigenin® 2 33813, FAXMC] data'Vs} B s}
o pectolinarigenin® 2 343193t}

AE 4= WA 2} 2224 'HNMR spectrumol]
A= 8 4.68 (2H, dd, J=2.5 Hz, H-29)°) X methylene
proton signale] #2= 2™, § 2,03 (3H, s)I| A acetyl
proton signalS #&& 5= YAk "C-NMR spectrumol| 4]
= 8 171.22 (C-Ac)*| Al acetyl signal, & 151.20 (C-20)=}
3 109.58 (C-29)%1141 methylene signale] = Th, oA
o] AuEd EIRAE FalM SRkE 49 725 epilupeol
acetate® AL FHAE data'”s} v w3t o] 2
epilupeol acetateZ A7 31T}

F33E 5= WA 2 S22 'HANMR spectrumol]
A= 8 5.38 (4H, m)°llA] olefinic proton signal, & 2.78
(2H, t, J=6.8 Hz)°I A 270 2] double bond Atolo] =
methylene group signal, 8 2.36 (2H, t, J=7.3 Hz)ol| A 27}
9] allylic methylene group signal, & 2.06 (4H, dd, J=14.0,
7.0 Hz)ellA 2709] allylic methylene group signalS #-2g+
& ARG TE S 1.34 (14H, m)l A 7702} methylene
group signal 2 § 0.90 (3H, t, /=7.3 Hz)*ll4] methyl group
& AT 5= AAT PC-NMR spectrumel] A& § 1784
(C-1)°ll4] oxygenated carbon signal, § 128~131 (C-9, 10,
12, 13)9l41 olefinic carbon signal, § 14~33%4 methylene
carbon signalo] &=L} o] ABES Ea g
B 59 $F= 9, 12-octadecadienoic acid® 39T &
ko) data®9} H)w 3l ©]E 9, 12-octadecadienoic acid
2 g3

318 62 p|RHA B BAE 'HNMR spectrumoilA]
& 3-methoxy-4-hydroxy phenyl group2] &84l pattern®.
24§ 6.89 (4H, m), 5 6.82 (2H, m)*1A] 371¢] aromatic
proton signalE3 & 3.90 (6H, s)°A 1709 aromatic
methoxyl groupoll €3 signalEo] A=},

BCNMR spectrum data®l A& & 10709] signalSo| o
2= AT} 71 F 3-methoxy-4-hydroxy phenyl group=ol £
3 signalE ]9 3 54.4, 86.1 2 71.891A 370¢) signal
£o] #FHA=T C)27E furofuran ring®] EAE 73
g AU o] AE2HE F9E 62 3-methoxy-4-
hydroxy phenyl group2 X33l A %9 furofuran
type lignan®] pinoresinolZ F3333, B9 data®s}
H|w&te] o]& (+)-pinoresinolZ Y3},

SHFE 72 v By B@2 '"HANMR spectrumd]
A= 8 1293 (1H, s, 5-OH)IA flavonoide] S32¢l 5
21219 hydroxyl group signal, 8 7.92 (2H, d, J=8.3 Hz), &
6.95 (2H, d, J=8.3 Hz)oll A para F e Z X9 aromatic
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proton signal®] #ZEAch E3 § 6.76 (1H, s, H-3), §
6.48 (1H, s, H-8), 5 6.16 (1H, s, H-6)%1 4] singlet proton
signalo] FZEIT}. “C-NMR spectrumell A= § 181.7 (C-
4)o) Al oxygenated carbon signal, & 164.2 (C-7), 8 161.4
(C-4) 28]AL § 161.1 (C-504 hydroxylated carbon signal
o] =}t

olde] AE2HE SFE 72 flavonoid E&ell hydroxyl
group 370 7F X34 apigenin® 2 F3 31 3, 4]
data™®} B) L3l o] 2 apigenin® & AT

3E 82 I Ey EA2 'HNMR spectrumol 4]
£ 6 12.90 (1H, s, 5-OHPIA] flavonoide] S4291 54
=] 9] hydroxyl group signal, 5 8.06 (2H, d, /=8.9 Hz, H-
2, 6", 8 7.13 (2H, d, J=8.9 Hz, H-3', 5)°|*] para FE|=
)8 aromatic proton signalo] FZEH At 3 § 6.94
(1H, s, H-3)ollA X]$k=]x] ¢5& proton signal, § 3.86 (3H,
s, 4#-OMe)°} & 3.77 (3H, s, 6:OMe)ll4] methoxy signal®]
AT 283§ 5.12 (1H, d, /=73 Hz, H-1")°l| A
anomeric proton signal® & 3.51 (1H, m, H-6"b), & 3.49
(1H, m, H-5"), & 3.35 (1H, m, H-2"), § 3.26 (1H, m, H-4")
oM ] proton signalo] FAFATE. PC-NMR spectrumel]
ME 8 182.36 (C-4)91 A oxygenated carbon signal, &
16240 (C4), 152.54 (C-5)14] methoxylated carbon signal,
8 100.2 (C-1"°lA4] anomeric carbon signal®] 7}z} #2ts]
ATt

olde] A5 2RE SRME 82 flavonoid 2o methoxy
group Vit Bo] X$E Fel2 FHsI, £ data”™
¢} B3l o|Z linaroside® A3t

35HE 9¢ 3 B 222 'HNMR spectrumoll A
= 6 1295 (1H, s, 5-OHPIA flavonoid®] E42¢1 54 )
2] 2] hydroxyl group signal, 8 8.03 (2H, d, /=9.45 Hz, H-
2, 6), 6 7.09 (2H, d, J/=9.45 Hz, -3, 5014 para T
2 X]3+¢ aromatic proton signalo] FZETH T3 § 6.94
(H, s, H-6, 8IA RIZ=R] 9k proton signal, § 5.12 (1H,
d, /~<7.02 Hz, H-1M2} & 4.70 (1H, brs, H-1"PIA glucoset
rhamnose®] anomeric proton signale] z}z} #&= ) 2
22 5 3.96 (3H, s, 3-OMe), § 3.76 (3H, s, 7-OMe)ol| 4]
Z}7} methoxy signale] ZHA= AT} § 3.63 (m), § 3.47 (m)
ol A1 39| proton signale] #HEFHSL 2, § 1.05 (3H, d,
J=6.10 Hz, H-6")°l|A] rhamnose2] methyl proton signal©]
FZHIYTE "CNMR spectruml A& & 182,36 (C-4)914]
oxygenated carbon signal, & 103.39 (C-1"), 94.35 (C-1")
A 2z} 9] anomeric signale] FEE A TH § 60.32 (3-
OMe), 55.36 (7-OMe)llXl= methoxyl carbon signal ©]
Z= Qi) o)de] AR EHE 33E 9= flavonoid 2]
methoxy group 2717} X|&={S1AL, glucose?} rhamnose”}
Ad o] XEH ol Fel2 FPslx, T3] data™
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Fig. 1. The structures of compounds (1~9) isolated from Cirsium nipponicum.
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