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Chemical constituents from stems and leaves of Cirsium henryi

MAO Rui-hua, ZHONG Zhi-hong, WU Wen-ming, LIU Ye, RUAN Han-li
Faculty of Pharmaceutical Sciences, Tongji Medical College of Huazhong University of Science and Technology, Wuhan 430030,
China

Abstract: Objective To study the chemical constituents from the stems and leaves of Cirsium henryi. Methods The chemical
constituents were isolated by various chromatography techniques and their structures were elucidated on the basis of spectroscopic
analysis. Results Sixteen compounds were isolated and identified to be stearic acid (1), 2,3-dihydroxypropyl hexadecanoate (2),
palmitic acid (3), taraxasterol (4), pseudo taraxasterol (5), taraxa-sterol acetate (6), B-sitosterol (7), daucosterol (8), protocatechuic acid
(9), uracil (10), linarin (11), apigenin (12), quercitrin (13), acacetin (14), acacetin-7-O-p-D-glucoside (15), and 4-hydroxy-

3,5-dimethoxy benzoic acid (16), respectively. Conclusion Compounds 3 and 10—16 are isolated from the plant for the first time, and

compounds 10, 13, and 16 are isolated from the plants of Cirsium Mill. Emend. Scop. for the first time.

Key words: Cirsium henryi (Franch.) Diels; flavones; triterpenoids; uracil; quercitrin; 4-hydroxy-3,5-dimethoxy benzoic acid

SRVY K] Cirsium henryi (Franch.) Diels Z%§%}
(Compositae) #ijJ& Cirsium Mill. Emend. Scop. Z4FE
FEAKEY), XA, DARFIZE N2y M)
oA TSR LI, HA b 25 i TRk,
PRI TRYrai . I, PRI, AAJR I s
B OB R E S R b =
Tl BT KRR BRI R P A2 R
AU RPN IT R BRI 8E T 10 MLS
Yy, W] F& (p-hydroxycinnamic acid) Flr
FR (vanillic acid) /MU S180 HFEHAT

gt BHEA: 2016-02-25
HEEME: ERAKRRESEIINE (21572073, 31270394)
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R k=g 57 S LTS Ny ot/ D T S R NS I e
VO KB 25 AL 22 A AT T RGEWEIT, N or 8
HOE T 16 MEEY, il WEIRRR (stearic acid,

1), R ANERERE (23-dihydroxypropyl
hexadecanoate, 2). ¥R (palmitic acid, 3). Jii
INYEHSEE (taraxasterol, 4). DAl A G R (pseudo
taraxasterol, 5). A& BE LMRNE (taraxasterol
acetate, 6). B-ZFiilE (P-sitosterol, 7). HHEY MF
(daucosterol, 8). il LA (protocatechuic acid, 9)+
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PREWE Curacil, 10D Zé4ETF (linarin, 11). J73
% (apigenin, 12). #{Z+# (quercitrin, 13). &&
X # (acacetin, 14). &G EK-7-0-B-D-Hi Wi tF
(acacetin-7-O-B-D-glucoside, 15). 4-F£3£-3,5-

11

AIEKHR (4-hydroxy-3,5-dimethoxy benzoic acid,
16). & 1~16 MW 1. a9 3.

10~16 4 E XMNXED T B33, EY 10,

13, 16 Jy ¥ RN B R A 3 245 21

4:R=H

OH O OH &
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Fig.1 Structures of compounds 1—16

1 UEE5HR

Bruker AM-400 MHz #%#3:4R1% (Bruker 2
A]); HR-ESI-MS JUif (FEER K AT]D; X4 B
T A (b R A A PR A ] e 28 kA
C R ZRAEAACES) s A AR (200~300 H)D
2 ORI GFase G BIGEEA T B A
B8 5 fr 4l

SRUEKHI T 2004 £ 11 HRAE Tl b oA 28 s
X, ZeR AL A tH ot AT 2T % ks R
ARAC YT} S ] 75 i) J&& AF 49058 V8 K i) Cirsium henryi
(Franch.) Diels, T#IbRAILRAT T HE P RHE KA [H]
¥ RARADPHFEANE, AT N
20041101.

2 ERESE

SRV R#I = 20 kg, BT AR, H 95%4
BB URTRI 4 IR, G HREUR, IRBEUE Y, 15
B ORERE 376 g, KRB RS TG, HKIKH
Al BEER WS I T REAREL,  [ISOR ) 1 A
AT 2> 120 g, BEER LBEERSr 86 g, 1F T Wi
Iy 40 go AR SRR (OIS B, A7 M-
FEW2 2,086 (100 @ 0—0 & 50) FIESES £ 0E- 1 EE (50 :
0—0 : 100> KPEMi Ak vEAF 2] 4 MR Fr.
1.1~Fr. 1.4. Fr. 1.1 (3.5 g) SLERAMGOIEN S, A
- 208 (100 1 0—10 : 90) 7431ba 1
(17.5mg). 2 (19mg); Fr. 1.2 (6.8 g) Lt
B, ATMER-BETR £ 05 (100 010 © 90) Y/t
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HEMEEM 3 (12 g); Fr. 13 (5.4 g) SfEFAN
RS, A VHEE-EE R Ol (100 1 0—5 1 95) VLI
HEMEEY 4 (200mg). 5 (32mg). 6 (25 mg);
Fr. 1.4 (7.6 g) Z&EEHFEINEY 7 (367 mg).
WK P W o e ek s € vl 2 2, A ek k- I P8 26 T
(100 : 0—10 : 90> BHREEVEME, A IFAHFEG S, F
28Rk I RE A I B oy B4k 3 Bk A 8 (120
mg). 9 (13 mg). 11 (22 mg). 13 (65 mg). 14
(32 mg). IE T B AR5, A whik-1s
1R M5 (100 0 0—~10 : 90) LA K ikl 2. ik - F1 i
(100 : 0—10 : 90> BHREEVEWE, A IFAHFEGSY, F
ZeRE A a0 [ B 4 B M AL A B A 10 (21
mg). 12 (17mg). 15 (27 mg). 16 (22 mg).

3 HMETE

&Y 1: ABA, mp67~69 C. '"H-NMR
(400 MHz, CDCl3) d: 2.31 (2H, t, J = 7.8 Hz, H-2),
1.63 (2H, m, H-3), 1.28 (28H, m, H-4~17), 0.88 (3H,
t,J=7.2 Hz, H-18); "C-NMR (100 MHz, CDCl;) ¢:
180.1 (C-1), 34.0 (C-2), 31.9 (C-16), 29.7, 29.6, 29.4,
29.4,29.2,29.1 (ZNNWHE C 755, C-4~15),24.7
(C-3),22.7 (C-17), 14.51 (C-18) LA - %#i 15 SCiikei
EHA 8, Wt &1 AR .

& 2. APk, 'TH-NMR (400 MHz,
CDCls) 6: 420 (1H, m, H-1a), 4.10 (1H, m, H-1b),
3.96 (1H, m, H-2), 3.72 (1H, m, H-3a), 3.65 (1H, dd,
J=11.0, 4.0 Hz, H-3b), 2.40 (2H, t, J = 7.0 Hz, H-2"),
1.64 2H, m, H-3"), 1.21~1.27 (24H, m, H-4'~H-15),
0.90 (3H, t, J = 7.0 Hz, H-16'); "C-NMR (100 MHz,
CDCLy) &: 1744 (C-1'), 70.3 (C-2), 65.2 (C-1), 63.4
(C-3), 34.2 (C-2'), 32.0 (C-3'), 29.7, 29.6, 29.5, 29.4,
293,292 (ZMIHIECIF 'S, C-4'~13"),25.0 (C-14"),
22.7(C-15"), 14.1 (C-16"), LA % 5 SOk aE JEA—
H, WEA A 2 ) R IR .

&Y 3. A K. 'THINMR (400 MHz,
CDCls) d: 2.25 (2H, t, J = 7.8 Hz, H-2), 1.61 (2H, m,
H-3), 1.31 (24H, m, H-4~15), 0.92 (3H, t,J= 7.2 Hz,
H-16); "“C-NMR (100 MHz, CDCl;) 6: 179.5 (C-1),
36.4 (C-2), 24.9 (C-3), 29.9, 29.8, 29.6, 29.5 (£ /ML
3 C 159, C-4~13),31.9 (C-14), 23.6 (C-15), 14.5
(C-16)o LA 5 ks A — 50, e
B 3 S KNIRIR -

AW 4: kK. '"H-NMR (400 MHz, CDCl)
5. 4.61 (2H, m, H-30), 3.20 (1H, dd, J = 10.2, 2.4 Hz,

H-3), 0.96 (3H, d, J = 7.0 Hz, H-29), 1.04 (3H, s, H-26),
0.90 (3H, s, H-27), 1.02 (3H, s, H-23), 0.93 (3H, s,
H-28), 0.83 (3H, s, H-25), 0.77 (3H, s, H-24); "*C-NMR
(100 MHz, CDCLy) 6: 38.8 (C-1), 26.9 (C-2), 79.2 (C-3),
38.9 (C-4), 55.3 (C-5), 18.0 (C-6), 33.8 (C-7), 40.0 (C-3),
50.1 (C-9), 37.2 (C-10), 21.4 (C-11), 26.8 (C-12), 38.8
(C-13), 42.3 (C-14), 26.9 (C-15), 38.3 (C-16), 33.2 (C-17),
48.7 (C-18), 39.4 (C-19), 154.7 (C-20), 35.4 (C-21), 38.8
(C-22), 28.0 (C-23), 15.9 (C-24), 16.8(C-25), 16.3 (C-26),
14.8 (C-27), 19.5 (C-28), 25.6 (C-29), 107.1 (C-30). LA -
bl 50 A — 2, MBS 4 A
S

WA 5: TEH AR, mp 196~198 C.'"H-NMR
(400 MHz, CDCL3) 6: 4.61 (2H, m, H-30), 3.20 (1H, dd,
J=10.2, 2.4 Hz, H-3), 1.63 (3H, s, H-29), 1.04 (3H, s,
H-26), 1.02 (3H, s, H-23), 0.93 (3H, s, H-28), 0.90 (3H,
s, H-27), 0.83 (3H, s, H-25), 0.76 (3H, s, H-24);
BC-NMR (100 MHz, CDCl5) J: 38.8 (C-1), 27.4 (C-2),
79.0 (C-3), 40.1 (C-4), 55.2 (C-5), 21.4 (C-6), 34.4
(C-7), 41.1 (C-8), 50.4 (C-9), 38.8 (C-10), 21.6 (C-11),
28.0 (C-12), 39.4 (C-13), 42.2 (C-14), 27.0 (C-15), 38.3
(C-16), 36.3 (C-17), 48.6 (C-18), 37.1 (C-19), 139.9
(C-20), 118.0 (C-21), 41.1 (C-22), 34.1 (C-23), 15.4
(C-24), 183 (C-25), 16.0 (C-26), 14.7 (C-27), 183
(C-28), 26.2 (C-29), 25.5 (C-30). LA ¥t 5 SCiikd
ERA S, MR 5 T AT

WEW 6: LKA, mp 213~215 °C. 'H-NMR
(400 MHz, CDCls) &: 4.70 (2H, s, H-30), 4.55 (1H, brs,
H-3), 2.04 (3H, s, 3-CH5CO), 0.92~2.48 (20H, m,
H-1,2,6,7, 11, 12, 15, 16, 21, 22), 1.08 (3H, d, J= 5.0
Hz, H-29), 0.99 (3H, s, H-26), 0.96 (3H, s, H-27),
0.94 (3H, s, H-28), 0.91 (3H, s, H-23), 0.91 (3H, s,
H-24), 0.86 (3H, s, H-25); “C-NMR (100 MHz,
CDCls) 8: 38.6 (C-1), 26.5 (C-2), 81.3 (C-3), 37.8 (C-4),
553 (C-5), 18.5 (C-6), 34.3 (C-7), 41.2 (C-8), 50.7
(C-9), 374 (C-10), 21.7 (C-11), 26.0 (C-12), 39.5
(C-13), 42.3 (C-14), 26.7 (C-15), 38.1 (C-16), 34.8
(C-17), 489 (C-18), 39.4 (C-19), 154.9 (C-20), 25.7
(C-21), 39.1 (C-22), 282 (C-23), 15.6 (C-24), 16.8
(C-25), 164 (C-26), 15.0 (C-27), 19.7 (C-28), 252
(C-29), 107.3 (C-30), 171.3 (3-C = 0), 21.6 (3-CH;CO).
DL - Hid 5 Sk R A8, e A 6
VS D S T L PR
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WY T TOEPIRSS B D . "H-NMR (400
MHz, CDCl) 6: 5.34 (1H, d, J = 5.2 Hz, H-6), 3.50
(1H, m, H-3), 1.00 (3H, s, H-19), 0.92 (3H, d, J = 8.0
Hz, H-21), 0.86 (3H, t, J = 8.0 Hz, H-29), 0.82 (3H, d,
J = 1.6 Hz, H-26), 0.80 3H, d, J = 7.6 Hz, H-27), 0.66
(3H, s, H-18); "*C-NMR (100 MHz, CDCls) J: 141.2
(C-5), 120.0 (C-6), 69.5 (C-3), 56.0 (C-17), 55.4 (C-14),
49.8 (C-9), 45.1 (C-24), 42.0 (C-13), 42.0 (C-4), 39.5
(C-12), 372 (C-1), 36.5 (C-20), 36.7 (C-10), 33.4
(C-22), 31.7 (C-2), 31.2 (C-7), 31.6 (C-8), 28.9 (C-25),
28.5 (C-16), 25.7 (C-23), 24.2 (C-15), 23.6 (C-28), 21.7
(C-11), 204 (C-26), 19.3 (C-27), 19.3 (C-19), 19.0
(C-21), 11.4 (C-18), 11.3 (C-29). LA L-#di 55 ek ia
AR, MR T R B

&Y 8: FK K. 'HINMR (400 MHz,
Pyr-ds) 5: 3.94 (1H, m, H-3), 5.36 (1H, d, J = 2.6 Hz,
H-6), 0.69 (3H, s, H-18), 0.96 (3H, s, H-19), 1.00 (3H,
d, J = 6.1 Hz, H-21), 0.88 (3H, d, J = 7.1 Hz, H-26),
0.90 (3H, d, J=7.1 Hz, H-27), 0.91 3H, t, J = 7.4 Hz,
H-29), 5.07 (1H, d, J = 7.7 Hz, H-1"), 4.01 (1H, t, J =
7.8 Hz, H-2"), 4.23 (1H, m, H-3'), 4.23 (1H, m, H-4"),
3.94 (1H, m, H-5"), 442 (1H, d, J = 11.7 Hz, H-6'a), 4.37
(1H, dd, J = 11.7, 4.7 Hz, H-6'b): “C-NMR (100 MHz,
Pyr-ds) 6: 141.4 (C-5), 122.4 (C-6), 103.1 (C-1'), 79.1
(C-3"), 79.0 (C-3), 78.6 (C-5'), 75.9 (C-2'), 72.2 (C-4"),
63.4 (C-6), 57.3 (C-14), 56.8 (C-17), 50.9 (C-9), 46.6
(C-24), 43.0 (C-13), 40.5 (C-12), 40.0 (C-4), 38.0 (C-1),
37.4 (C-10), 36.9 (C-20), 34.7 (C-22), 32.7 (C-7), 32.6
(C-8), 30.8 (C-2), 30.0 (C-25), 29.3 (C-16), 27.0 (C-23),
25.0 (C-15), 23.9 (C-28), 21.8 (C-11), 20.5 (C-27), 19.9
(C-26), 19.7 (C-19), 19.5 (C-21), 12.7 (C-29), 12.5
(C-18)0 LA ¥t 5 Sepkdfig A8, ket
w8y B-IE M.

WEY 9: Lt Ras d (D, mp 199~201
‘C. '"H-NMR (400 MHz, DMSO-d;) &: 7.33 (1H, d,
J=2.0Hz, H-2), 7.27 (1H, dd, J = 8.2, 2.0 Hz, H-6),
6.76 (1H, d, J = 8.2 Hz, H-5). Ll %¥s 5 ki iE
AP, et B 9 N R LRI -

&P 10 KEAMH K. 'TH.NMR (400 MHz,
DMSO-dg) 6: 11.02 (1H, s, NH-3), 10.83 (1H, brs,
1-NH), 7.41 (1H, d, J= 5.7 Hz, H-6), 5.45 (1H, d, J= 5.7
Hz, H-5); “C-NMR (100 MHz, DMSO-d) 6: 164.0
(C-4), 151.2 (C-2), 141.9 (C-6), 99.9 (C-5). LA -%i¥i 5

SCERIREIEA S, SRR A 10 g JRIENE

WEw1: REETLETEM AR, mp 255~257
‘C, FeClz. Mg-HCI } Molish % 3 [H Y%, EI-MS m/z:
593 [M+H]". "H-NMR (400 MHz, DMSO-dq) : 3.84
(3H, s, 4-OCH3), 6.45 (1H, d, J = 2.2 Hz, H-6), 6.79
(1H, d, J = 2.2 Hz, H-8), 6.94 (1H, s, H-3), 7.14 (2H,
d, J=9.0 Hz, H-3, 5'), 8.05 (2H, d, J = 7.0 Hz, H-2',
6", 12.9 (1H, s, 5-OH), 1.07 (3H, d, J = 6.4 Hz,
Rha-H-6), 4.54 (1H, s, Rha-H-1), 5.06 (1H, d, J = 7.3
Hz, Gle-H-1); “C-NMR (100 MHz, DMSO-dg) o:
55.3 (4-OCHj3), 94.5 (C-8), 99.6 (C-6), 104.3 (C-3),
105.5 (C-10), 114.4 (C-3'), 114.4 (C-5), 122.8 (C-1"),
128.2 (C-2"), 128.2 (C-6'), 156.6 (C-9), 161.5 (C-5),
162.2 (C-4'), 162.6 (C-7), 164.1 (C-2), 182.3 (C-4), 65.8
(Gle-C-6), 69.3 (Gle-C-4), 73.3 (Gle-C-2), 75.4 (Gle-C-5),
76.0 (Gle-C-3), 99.8 (Glc-C-1), 17.5 (Rha-C-6), 68.5
(Rha-C-5), 70.5 (Rha-C-2), 712 (Rha-C-3), 723
(Rha-C-4), 100.4 (Rha-C-1). LA %l 15 SCRRIE FEAS
—3P, e A 11 SR

EW) 12: WO AR (HEE, mp>300 C.
'H-NMR (400 MHz, DMSO-d¢) d: 12.95 (1H, s,
5-OH), 10.57 (1H, brs, 7-OH), 10.57 (1H, brs, 4-OH),
7.90 (1H, d, J = 8.8 Hz, H-2"), 7.90 (1H, d, J = 8.8 Hz,
H-6), 6.91 (1H, d, J = 8.8 Hz, H-3'), 6.91 (1H, d, /= 8.8
Hz, H-5"), 6.75 (1H, s, H-3), 6.46 (1H, d, J=2.0 Hz, H-8),
6.17 (1H, d, J = 2.0 Hz, H-6); “C-NMR (100 MHz,
DMSO-dg) d: 164.3 (C-7), 102.6 (C-3), 181.5 (C-4), 161.7
(C-5), 98.8 (C-6), 163.8 (C-2), 94.2 (C-8), 157.3 (C-9),
103.5 (C-10), 120.9 (C-1), 1282 (C-2'), 1282 (C-6'),
116.2 (C-3"), 116.2 (C-5'), 160.8 (C-4"). LA % 15 3k
oA g, WEEA 12 R,

AW 13: S L (PR, mp 251~253 C.
'H-NMR (400 MHz, DMSO-ds) d: 0.81 (3H, d, J = 6.0
Hz, Rha-5-CHs), 3.08~3.30 (1H, m, Rha-H-4), 3.08~
3.30 (1H, m, Rha-H-5), 3.46~3.52 (1H, m, Rha-H-3),
3.94~3.99 (1H, m, Rha-H-2), 5.24 (1H, d, J = 1.7 Hz,
Rha-H-1), 6.20 (1H, d, J=2.2 Hz, H-6), 6.38 (1H, d, J =
2.2 Hz, H-8), 6.87 (1H, d, J = 8.4 Hz, H-5'), 7.26 (1H,
dd, J=8.7,2.0 Hz, H-6"), 7.29 (1H, d, J = 2.0 Hz, H-2'),
9.36, 9.73, 10.89 (% 1H, brs, 7,3',4-OH), 12.66 (1H, s,
5-OH); "“C-NMR (100 MHz, DMSO-dy) o&: 17.8
(Rha-C-6), 70.3 (Rha-C-5), 70.6 (Rha-C-3), 70.8
(Rha-C-2), 71.5 (Rha-C-4), 93.9 (C-8), 99.0 (C-6),
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102.2 (Rha-C-1), 104.4 (C-10), 115.7 (C-2"), 115.9
(C-5"), 120.9 (C-6"), 121.0 (C-1"), 134.7 (C-3), 145.7
(C-3"), 148.9 (C-4), 156.9 (C-9), 157.8 (C-2), 161.8
(C-5), 164.8 (C-7), 178.3 (C-4). LI E¥¥i 5 kIR
WA ST, Mt A 13

AW 14: AL CREE, mp 259~262 C,
ERIR-BEN I N FHYE, EI-MS m/z: 284 [M]". H-NMR
(400 MHz, DMSO-d) 6: 12.96 (1H, s, 5-OH), 10.81
(1H, s, 8-OH), 7.94 (2H, d, J = 8.7 Hz, H-2', 6"), 6.93
(2H, d, J = 8.8 Hz, H-3', 5), 6.90 (1H, d, J = 2.5 Hz,
H-6), 6.87 (1H, s, H-3), 6.43 (1H, d, J = 2.1 Hz, H-8),
3.88 (3H, s, 4-OCH;): "C-NMR (100 MHz,
DMSO-ds) d: 182.2 (C-4), 164.6 (C-7), 162.8 (C-2),
161.9 (C-5), 157.8 (C-9), 128.9 (C-2', 6"), 122.0 (C-1"),
115.4 (C-3', 5'), 105.3 (C-10), 103.3 (C-3), 99.3 (C-6),
94.3 (C-8), 55.4 (4'-OCH3). LA L E 5 SOk S A
— U, s e A 14 A AR E .

A 15: BRI 45 CRIFE , mp 260~262 °C,
SRR AT Molish S8R B, BRI/ AT HE T 2
B, "H-NMR (400 MHz, DMSO-ds) : 12.92 (1H, s,
5-OH), 8.05 (2H, d, J=8.9 Hz, H-2', 6'), 7.14 (2H, d, J =
8.9 Hz, H-3', 5"), 6.95 (1H, s, H-3), 6.86 (1H, d, J= 1.8
Hz, H-8), 6.46 (1H, d, J = 1.8 Hz, H-6), 5.08 (1H, d, J =
7.4 Hz, Glc-H-1), 3.87 (3H, s, 4-OCH;); “C-NMR (100
MHz, DMSO-dg) 6: 163.9 (C-2), 103.9 (C-3), 182.2
(C-4), 161.6 (C-5), 99.7 (C-6), 163.2 (C-7), 95.1 (C-8),
157.1 (C-9), 105.6 (C-10), 55.73 (C-4-OCH3), 122.8
(C-1'), 128.6 (C-2'), 114.8 (C-3'), 162.3 (C-4'), 114.7
(C-5'), 128.6 (C-6'), 100.1 (Glc-C-1), 73.3 (Glc-C-2),
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