* 958 « ¢ $ % Chinese Traditional and Herbal Drugs 35 46 % 285 73 20154 4 A

GEFHRFERUERD TR

BTk, X, RO, KRS, KHE

FIEMRR A S e TR e, TR S55FIR /K 161006

B E. BRY WIRAEET Fructus arctii fEFE R IALEEINSY . 7535 SRARERCHE (OIS, T R0At (03 M T8 45 W & 7 ik AT
Sy esaifk, IR AR RPREAR AT AT AW E . R NS E N IE ORAERY T 4 SR S 12 MEEY,
I3 AEE A M (1D, isofouquierol (2). (22E)-50,8-3 421 1§1-6,22- —Jfi-3B-MF (3). 3B-hydroxy-21,22-epoxyursa-20
(30)-en (4D, 3B,21B-—[-2030)-#5-TH AL bt (5D FIHRM (60 435H T (7). carthamogenin (8). WIHEER (9). 4(14)-
Felfi-8a, 11-FF (10). monogynol A (11). PUREEE (12). £i® &YW 2. 3. 5. 6+ 105 11 A XRMZERY P 5
B, ALAEW 12 IEIRMNZED o B

EHEA: 4SBT P ARG P TRE S1E MY

RESES: R284.1 NERERD: A XERS: 0253 -2670(2015)07 - 0958 - 04

DOI: 10.7501/j.issn.0253-2670.2015.07.004

Chemical constituents from inflorescence bracts of Arctii Fructus

TANG Wan-xia, WU Xiao-feng, ZHAO Ming, ZHANG Wen-zhi, ZHANG Shu-jun
College of Chemistry and Chemical Engineering, Qiqihar University, Qiqihar 161006, China

Abstract: Objective To study the chemical constituents from the inflorescence bracts of Arctii Fructus. Methods The compounds
were isolated and purified by the methods of silica gel column chromatography, HPLC, and recrystallization, and the structures were
elucidated by the means of spectral analysis. Results Twelve compounds were isolated and identified as daucosterol (1),
isofouquierol (2), (22E)-5a,8-epidioxyergosta-6,22-dien-3p-ol (3), 3B-hydroxy-21,22-epoxyursa-20(30)-en (4), 3B,21p-dihydroxy-
20(30)-en-taraxastane (5), oleanolic acid (6), arctigenin (7), carthamogenin (8), caffeic acid (9), 4(14)-eudesmene-8a,11-diol (10),
monogynol A (11), and lupeol (12). Conclusion Compounds 2—3, 5, 6, 10—11 are obtained from the plants of Arctium L. for the first

time, and compound 12 is isolated from the inflorescence bracts of Arctii Fructus for the first time.
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1 NESHR

X-6 A AL (A R A R A
]); f#[H Bruker-600 MHz ¥ i SR (TMS
BRD s RO A% { . HITACHI L-7100, GL
Scirnces Inc. Inertsil PREP-ODS (250 mm X 10 mm)
HI PREP-Sil (250 mmX 10 mm) A4EMOREA,
BRE R (200~300 H, #SFEFELT) s
JEEERERIR G ),

BT T 2011 41 H 25 HR T
BT 2R, 555G IR A F B
SENFZE Arctium lappa L. T3 AR SE A6 T4
Fo WA (AL-20110125) $RAF T35 IR R 2FRAR
P
2 ERSESE

ABE T AL 13 kg, 25 °C N 95% 2.1 45.0
Lzl 4d, 3k, EEERI4 K, &I CRRIGH
WAL 1.0L, K 1.0 LRE, MIKHECK. B
P& CTEFNIE T REREI 3 IR, A AN A 7R AR Rk
Feedn ae e iU e, f9301E OhiA I 145.8 g+ i
% CHEAEINY) 188.0 g IE THEAEINY) 49.2 go I
145.8 g IE CUEAE Y, FHRERR A4 39, kIR
ECRe-BERE 208 (90 1. 61 4) YEliE, 733 8 AN
5y F1~8, F7 (3.0 g) & E 45 M3 2154 1 (600.0
mg); X F5 (4.0 g) RHATREEA (I8, K
ECE- BERRAEE (911, 7:3. 4:6) e, 4
B 12 ANy F5-1~5-12. %} F5-6 (500.0 mg) #E4T
T AT i 23 125, AR IE CUbE-TR IR SR (9 1 1,
6 . 4) FATVEM, 3325 45 F5-6-1~5-6-5. L
WXt F5-6-2 (77.0 mg) 4T HPLC 2ifk (IF &W-
S -BEIR 2.1 65 1 5 30, AR 4.0 mL/min),
/A 2 (5.0 mg, _=15.97 min), L& 3
(10.0 mg, %x=19.98 min). X} F5-8 (140.8 mg) #t
AT HPLC 2L (FEE-/K 7 © 3, AR & 4.0 mL/min),
HEMEEY 4 (6.0 mg, t;=20.18 min), L&Y 5
(5.0 mg, x=2548 min). tL5H 6 (5.0 mg, K=
30.14 min). X} F6 (3.03 g) HEATRERA: (0 1% 5 5,
WU IE CLpe-BS IR 206 (8 124 41 6) ATV,
133 7 AN F6-1~6-7. F6-4 (156.7 mg) AT
HPLC 4iifk CIECULE-BEIR L0 92 & 8, i 4.0
mL/min), 3257 (3.0 mg, t=15.98 min)
18 (8.0mg, (=20.15min). F7 (3.0 g) ¥4tk
JRRE A5 85, IR IE CbE-BE IR B (7 £ 3. 4 ¢
6) HATHENE, 3F] 5 AN F7-1~7-5. F7-4 845

i EME A 9 (20.5mg), X F7-2 (216.4 mg) i
17 HPLC 4lift, (IE CUbe-BEiR 20 8 1 2, Ml
4.0 mL/min) 3 £4k 54 10(5.5 mg, 1y =16.98 min).
X} F7-3 (340.5 mg) #E47 HPLC 2fifh, (HIfE-/K 8 !
2, B E 4.0 mL/min), 15246454 11 (5.0 mg,
r=19.48 min) 112 (20.6 mg, tr=24.67 min).
3 KT

WA 1: AR ARCHED . 'H-NMR (600 MHz,
DMSO-dy) 6: 5.32 (1H, brs, H-6), 4.23 (1H, d, J= 7.7
Hz, Gle-H-1), 3.42 (1H, m, H-3), 0.97 (3H, s, H-19),
0.74~0.91 (12H, m, H-21, 26, 27, 29), 0.65 (3H, s,
H-18). S AT ILEE, RE H—3 W
BIOSAR T BL RS Scike e — 8,
SEEY L HE T

WEY 2: AHEHURES T CREE . 'H-NMR (600
MHz, CDCL3) d: 5.80 (1H, ddd, J = 16.2, 15.0, 6.6 Hz,
H-23), 5.62 (1H, d, J = 16.2 Hz, H-24), 3.20 (1H, dd,
J=11.4, 4.8 Hz, H-3), 2.19 (2H, dd, J = 8.6, 6.0 Hz,
H-22), 1.32 (3H, s, H-26), 1.32 (3H, s, H-27), 1.12
(3H, s, H-21), 0.97 (3H, s, H-28), 0.96 (3H, s, H-18),
0.86 (3H, s, H-19), 0.84 (3H, s, H-30), 0.77 (3H, s,
H-29); “C-NMR (150 MHz, CDCL;) : 138.0 (C-24),
126.4 (C-23), 81.8 (C-3), 79.0 (C-20), 75.3 (C-25), 55.8
(C-5), 50.6 (C-9), 50.3 (C-14), 50.1 (C-17), 43.3 (C-22),
424 (C-13), 40.3 (C-8), 39.0 (C-4), 38.9 (C-1), 37.1
(C-10),35.2 (C-7), 31.1 (C-15), 28.0 (C-26), 27.5 (C-28),
27.3 (C-27), 25.4 (C-21), 25.0 (C-12), 24.8 (C-16), 24.6
(C-2), 21.5 (C-11), 18.2 (C-6), 16.4 (C-19), 16.2 (C-30),
15.5 (C-29), 15.4 (C-18). LA ¥t 5 ki —5,
W e &) 2 isofouquierol.

A 3: A EERR S (BETR 18D, mp 175~
178 ‘C. "H-NMR (600 MHz, CDCL3) J: 6.50 (1H, d,
J =182 Hz, H-7), 6.24 (1H, d, J = 8.2 Hz, H-6), 5.22
(1H, dd, J = 15.2, 7.2 Hz, H-23), 5.14 (1H, dd, J =
15.2, 7.2 Hz, H-22), 3.96 (1H, m, H-3), 1.00 (3H, d,
J=6.6 Hz, H-20), 0.90 (3H, d, J = 7.2 Hz, H-28), 0.88
(3H, s, H-19), 0.83 (3H, d, J = 6.7 Hz, H-27), 0.82
(3H, d, J = 6.7 Hz, H-26), 0.82 (3H, s, H-18):
BC-NMR (150 MHz, CDCl;) d: 135.4 (C-6), 135.2
(C-22), 132.3 (C-23), 130.8 (C-7), 82.2 (C-5), 79.4
(C-8), 66.5 (C-3), 56.2 (C-17), 51.7 (C-14), 51.1
(C-9), 44.6 (C-13), 42.8 (C-24), 39.7 (C-21), 39.4
(C-12), 37.0 (C-4), 36.9 (C-10), 34.7 (C-1), 33.1
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(C-25), 30.1 (C-2), 28.7 (C-16), 23.4 (C-11), 20.9

(C-20), 20.6 (C-15), 20.0 (C-27), 19.6 (C-26), 18.2

(C-19), 17.6 (C-28), 12.9 (C-18). L F%¥ 5 SCiikIR

M, MEENAY 3N (22E)-50,8-FK A
§6-6,22- 4753 p-1HE .

WwEY 4: AR G, mp219~221 C;
'H-NMR (600 MHz, CDCl;) J: 5.04 (1H, brs, H-30a),
4.85 (1H, brs, H-30b), 3.45 (1H, d, J = 4.8 Hz, H-21),
3.19 (1H, dd, J = 11.4, 4.8 Hz, H-3), 2.90 (1H, d, J =
4.2 Hz, H-22), 1.99 (1H, dq, J = 6.8 Hz, H-19), 1.03
(3H, d, J = 6.8 Hz, H-29), 1.01 (3H, s, H-26), 0.95
(3H, s, H-23), 0.93 (3H, s, H-27), 0.82 (3H, s, H-25),
0.80 (3H, s, H-28), 0.75 (3H, s, H-24); "*C-NMR (150
MHz, CDCLy) d: 151.4 (C-20), 112.0 (C-30), 79.0 (C-3),
64.0 (C-22), 56.1 (C-21), 55.3 (C-5), 50.4 (C-9), 42.3
(C-14), 42.2 (C-18), 41.0 (C-8), 38.9 (C-4), 38.7 (C-1),
37.9 (C-13), 37.1 (C-10), 36.3 (C-17), 36.2 (C-19), 34.1
(C-7), 33.7 (C-16), 28.0 (C-23), 27.4 (C-2), 27.3 (C-29),
26.5 (C-15), 26.2 (C-12), 21.4 (C-11), 18.3 (C-6), 16.3
(C-25), 16.0 (C-26), 154 (C-24), 15.1 (C-28), 14.8
(C-27). VA b3 5 scikapi— 8, et & 4
A 3B-hydroxy-21,22-epoxyursa-20(30)-en.

B 5: g ih GARD, mp 256~258 C.
'H-NMR (600 MHz, CDCl;) J: 4.98 (1H, brs, H-30a),
4.89 (1H, brs, H-30b), 4.40 (1H, dd, J = 9.0, 4.8 Hz,
H-21), 3.20 (1H, dd, J = 11.4, 4.8 Hz, H-3), 1.96 (1H,
dd, J=13.8, 9.0 Hz, H-22a), 1.21 (3H, d, J = 7.0 Hz,
H-29), 1.02 (3H, s, H-28), 0.97 (3H, s, H-23), 0.95
(3H, s, H-24), 0.85 (3H, s, H-25), 0.77 (3H, s, H-26),
0.77 (3H, s, H-27); "C-NMR (150 MHz, CDCl) §:
156.6 (C-20), 113.6 (C-30), 79.0 (C-3), 71.3 (C-21),
55.3 (C-5), 50.4 (C-9), 48.8 (C-22), 48.4 (C-18), 42.2
(C-14), 40.9 (C-8), 39.0 (C-4), 38.9 (C-13), 38.8
(C-1), 38.1 (C-19), 37.7 (C-16), 37.1 (C-10), 34.1
(C-7), 33.9 (C-17), 28.4 (C-29), 28.0 (C-24), 27.4
(C-2), 26.4 (C-15), 26.2 (C-12), 21.4 (C-11), 18.3 (C-
6), 18.2 (C-28), 16.3 (C-25), 15.9 (C-26), 15.4 (C-23),
14.8 (C-27). LA F%lis 5 Scikapis — 20, #oe i
EY5 9 3B,21B-IE-20(30)-K-TH A TES b .

B 6: K KA . 'H-NMR (600 MHz,
CDCl3) §: 5.28 (1H, brs, H-12), 3.21 (1H, dd, J = 11.4,
4.2 Hz, H-3), 2.81 (1H, dd, J = 13.4, 3.8 Hz, H-18),
1.12 3H, s, H-27), 0.98 (3H, s, H-23), 0.92 (3H, s,

H-30), 0.91 (3H, s, H-25), 0.89 (3H, s, H-29), 0.77
(3H, s, H-24), 0.74 (3H, s, H-26); “C-NMR (150
MHz, CDCls) J: 183.0 (C-28), 143.6 (C-13), 122.6
(C-12), 79.0 (C-3), 552 (C-5), 47.6 (C-9), 46.5
(C-17), 45.9 (C-19), 41.6 (C-14), 41.0 (C-18), 39.3
(C-8), 38.8 (C-4), 384 (C-1), 37.1 (C-10), 33.8
(C-21), 33.1 (C-29), 32.6 (C-7), 32.4 (C-22), 30.7
(C-20), 28.1 (C-23), 27.7 (C-15), 27.2 (C-2), 25.9
(C-27), 23.6 (C-30), 23.4 (C-16), 22.9 (C-11), 18.3
(C-6), 17.1 (C-26), 15.5 (C-24), 15.3 (C-25). DL %k
i 5 SRR IE — 3, SRS 6 N FFEURIR

a7 AR A, 'HANMR (600 MHz,
CDCls) d: 6.81 (1H, d, J = 7.8 Hz, H-5), 6.73 (1H, d,
J = 8.4 Hz, H-5'), 6.63 (1H, d, J = 1.8 Hz, H-2), 6.60
(1H, dd, J = 7.8, 1.8 Hz, H-6), 6.53 (1H, dd, J = 8.4,
1.8 Hz, H-6"), 6.45 (1H, d, J = 1.8 Hz, H-2'), 4.12 (1H,
dd, J=9.0, 7.2 Hz, H-9'a), 3.87 (1H, dd, J = 9.0, 7.2
Hz, H-9b), 3.84 (3H, s, H-12), 3.81 (3H, s, H-10),
3.80 (3H, s, H-11), 2.93 (1H, dd, J = 15.8, 5.0 Hz,
H-7a), 2.90 (1H, dd, J = 15.8, 6.6 Hz, H-7b), 2.62
(1H, ddd, J=7.2, 6.5, 4.6 Hz, H-8"), 2.54 (1H, dd, J =
15.5, 4.6 Hz, H-7a), 2.55 (1H, dd, J = 15.5, 6.5 Hz,
H-7'b), 2.47 (1H, dd, J = 6.6, 5.0 Hz, H-8); "*C-NMR
(150 MHz, CDCl;) 6: 178.8 (C-9), 149.0 (C-3), 147.9
(C-3"), 146.7 (C-4), 144.6 (C-4'), 130.5 (C-1), 129.5
(C-1'), 122.1 (C-6), 120.6 (C-6"), 114.1 (C-5), 111.8
(C-5"), 111.5 (C-2), 111.3 (C-2), 71.3 (C-9'), 55.9
(C-12), 55.86 (C-10), 55.8 (C-11), 46.6 (C-8), 40.9
(C-8"), 38.2 (C-7"), 34.5 (C-7). LA -%¥s 5 SCikikiE
— 5B WA T NS .

a8 GtaikY. "H-NMR (600 MHz,
CDCls) 6: 7.53 (1H, d, J= 1.8 Hz, H-7), 7.21 (1H, dd,
J =284, 1.8 Hz, H-6'), 7.04 (1H, d, J = 1.8 Hz, H-2'),
6.99 (1H, d, J = 8.4 Hz, H-5'), 6.81 (1H, d, J=7.8 Hz,
H-5), 6.74 (1H, dd, J = 7.8, 1.8 Hz, H-6), 6.62 (1H, d,
J=1.8 Hz, H-2), 5.91 (1H, brs, -OH), 4.28 (2H, d, J =
4.2 Hz, H-9"), 3.92 (3H, s, H-12), 3.86 (3H, s, H-10),
3.86 (3H, s, H-11), 3.83 (1H, dddd, J = 10.2, 4.2, 4.2,
1.8 Hz, H-8'), 3.08 (1H, dd, J = 14.4, 4.2 Hz, H-7"a),
2.65 (1H, dd, J = 14.4, 10.2 Hz, H-7'b); C-NMR
(150 MHz, CDCLy) d: 172.7 (C-9), 149.1 (C-3'), 148.1
(C-4"), 147.6 (C-4), 146.7 (C-3), 137.5 (C-7), 130.4
(C-1'), 126.5 (C-1), 125.6 (C-8), 123.9 (C-6), 120.7
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(C-6"), 115.0 (C-5), 112.7 (C-2), 112.3 (C-2'), 111.5
(C-5"), 69.7 (C-9"), 56.0 (C-12), 55.94 (C-10), 55.91
(C-11), 39.7 (C-8'), 37.3 (C-7"). UA_b il 5 SRR
M e AL S 8 S carthamogenin.

WA 9: B AR (BSIR 215D . 'H-NMR (400
MHz, CDCls) d: 7.40 (1H, d, J = 16.0 Hz, H-7), 7.01
(1H, s, H-2), 6.96 (1H, d, J = 8.0 Hz, H-6), 6.76 (1H,
d, J = 8.0 Hz, H-5), 6.17 (1H, d, J = 16.0 Hz, H-8);
BC-NMR (100 MHz, CDCL) &: 167.9 (C-9), 149.0
(C-3), 145.7 (C-7), 144.1 (C-4), 126.0 (C-1), 1213
(C-6), 114.9 (C-2), 114.5 (C-8), 114.1 (C-5). LA L%k
5 SckabaE 2, s e S 9 g .

AW 10: TLEEHIRE A (RED, mp 125~
128 °C. 'H-NMR (600 MHz, CDCls) J: 4.73 (1H, brs,
H-14a), 441 (1H, brs, H-14b), 4.00 (1H, ddd, J =
10.8, 10.8, 6.3 Hz, H-8), 2.30 (1H, br d, J = 13.0 Hz,
H-5), 1.31 (3H, s, H-12), 1.29 (3H, s, H-13), 0.75 (3H,
s, H-15); »C-NMR (150 MHz, CDCl;) 6: 150.0 (C-4),
105.5 (C-14), 75.2 (C-11), 69.2 (C-8), 54.2 (C-7), 50.2
(C-9), 49.4 (C-5), 41.4 (C-1), 37.0 (C-10), 36.6 (C-3),
30.3 (C-13), 26.0 (C-6), 24.0 (C-12), 22.9 (C-2), 17.3
(C-15). LA %l 55 scikaion — 80, sseth s
Y110 2y 4(14)-Ke-80,11- %,

EY 11 FEEs S (D, mp 221~222 C,
'H-NMR (600 MHz, CDCl3) 6: 3.20 (1H, dd, J = 9.6, 4.8
Hz, H-3), 1.23 (3H, s, H-29), 1.13 (3H, s, H-30), 1.07
(3H, s, H-25), 0.98 (3H, s, H-26), 0.96 (3H, s, H-27),
0.85 (3H, s, H-24), 0.82 (3H, s, H-23), 0.77 (3H, s,
H-28); “C-NMR (150 MHz, CDCls) 8: 79.0 (C-3), 73.5
(C-20), 55.2 (C-5), 50.3 (C-9), 49.9 (C-19), 48.3 (C-18),
447 (C-17), 43.5 (C-14), 41.4 (C-8), 40.2 (C-22), 38.8
(C-4), 38.7 (C-1), 37.1 (C-13), 37.5 (C-10), 35.6 (C-16),
34.6 (C-7), 31.9 (C-30), 29.7 (C-21), 29.1 (C-12), 28.0
(C-23),27.6 (C-2), 27.4 (C-15), 24.8 (C-29), 21.6 (C-11),
19.5 (C-28), 18.6 (C-6), 16.4 (C-24), 15.7 (C-25, 26),
15.1 (C27)o DA _Edh 5 Soikapon —2™, Wekedt
) 11 24 monogynol A.

&Y 12: FHER R (AR, mp 213~216 C;
'H-NMR (600 MHz, CDCl;) J: 4.68 (1H, brs, H-29a),
4.58 (1H, brs, H-29b), 3.20 (1H, dd, J = 11.4, 4.8 Hz,
H-3), 1.68 (3H, s, H-30), 1.03 (3H, s, H-26), 0.97 (3H,
s, H-23), 0.94 (3H, s, H-27), 0.83 (3H, s, H-25), 0.79
(3H, s, H-28), 0.76 (3H, s, H-24); "“C-NMR (150

MHz, CDCly) &: 151.0 (C-20), 109.4 (C-29), 79.0
(C-3), 55.3 (C-5), 50.4 (C-9), 48.3 (C-18), 48.0
(C-19), 43.0 (C-17), 42.8 (C-14), 40.8 (C-8), 40.0
(C-22), 38.9 (C-4), 38.7 (C-1), 38.0 (C-13), 37.2
(C-10), 35.6 (C-16), 34.3 (C-7), 29.8 (C-21), 28.0
(C-23), 274 (C-2, 15), 25.1 (C-12), 20.9 (C-11), 19.3
(C-30), 18.3 (C-6), 18.0 (C-28), 16.2 (C-25), 16.0 (C-26),
15.4 (C-24), 14.6 (C-27). LA_- et 15 ek — ',
WS e A 12 h 2P e S

SE R
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