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Chemical constituents from Xanthii Fructus
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Abstract: Objective To study the chemical constituents of Xanthii Fructus. Methods The compounds were isolated and purified
by chromatography on silica gel, ODS, and Sephadex LH-20 columns, and their structures were determined according to
physicochemical properties and spectral analyses. Results Fifteen compounds were obtained and identified as loliolide (1), (3S, 5R,
6S, 7E)-5, 6-epoxy-3-hydroxy-7-megastigmene-9-one (2), 7a-hydroxy-p-sitosterol (stigmast-5-ene-3f, 7a-diol) (3), stigmast-4-ene-
3B, 6a-diol (4), 6'-palmitoxyl-B-daucosterin (5), B-sitosterol (6), daucosterol (7), balanophonin (8), pinoresinol (9), xanthatin (10),
xanthinosin (11), xanthienopyran (12), p-hydroxybenzaldehyde (13), 3-methoxy-4-hydroxy-transcinnamaldehyde (14), and quercetin
(15). Conclusion Compounds 1—S5 are obtained from the plants in Xanthium L. for the first time, and compound 8 is isolated from
this plant for the first time.

Key words: Xanthii Fructus; Xanthium sibiricum Patr. ; stigmast-4-ene-3p, 6a-diol; 6'-palmitoxyl-p-daucosterin; xanthatin

& H Xanthium sibiricum Patr. A %§ %l
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SRR . WIS . B 2R S YR TT, A

gt EHEA: 2013-03-06
BEE&WE: hEBEEGELE ) EDE (KSCX2-EW-R-15)

FRIBIT SISm0 B2, BURZY RIS R W,
T HAPRE. SUE. srEf. k. B
B2 AR A 3 — 0 b WL 25 20 T
NI ITT R A SR, A SLix 6 H 1
95% LEFR I BEAT T WL AL 22 A ST, 73 B4
215 ML, 235915 5E 0 P45 IR (loliolide, 1)+
(3S, 5R, 65, 7E)-5, 6-epoxy-3-hydroxy-7-megastigmene-
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9-one (2). 7o-F£3E-B-75 i (7o-hydroxy-B-sitosterol,
3). 5 i-4-44-3B, 60a- W (stigmast-4-ene-3p,
6a-diol, 4). 6"-FAMEIESE-B-#HEE b1 (6'-palmitoxyl-
B-daucosterin, 5). B-7F ¥ (B-sitosterol, 6). B-
HHE N (B-daucosterol, 7). KT (balanophonin,
8). I IREE (pinoresinol, 9). & H-5 (xanthatin,
10). % H 2% (xanthinosin, 11). & F-4 kg
(xanthienopyran, 12). X FEIEKFEE (p-hydroxy-
benzaldehyde, 13). 3-FI4AE-4-F2 0k S A Je I (3-
methoxy-4-hydroxy-transcinnamaldehyde, 14).
# (quercetin, 15). WHEY) 1~5 A H RN HEHE
Yy B33, AW 8 i NG H > 435,
1 NE5H

Varian Inova—400 B8 AL MRS (GEH
Varian 2777 ); WFH—203 (ZF—1) =FH%4My
B CEARRRERESOLAT BR A ] 45 Mettler—AE100
LT R (Bt Mettler A#]); AR L2
TR G S UFEA TR PR A 7] );  Sephadex
LH-20 (Jii#& GE Healthcar 24 +]), ODS AF ik}
(50 pm, HA YMC A+, Jr TR 7 Hralisife

2RI B 2 N R LM RS E AR, &
L s 2 e G b (R A0 8 U 2 S = U B
BRI FT 00 %8 A S B G B Xanthium sibiricum
Patr. (1 T BB BRI R SE, b (ZY2011X001)
FEICT TR U AR CRE A T A 27 T RS =
2 RBSSE

GHFHHUT 9.0 kg, ¥, H 95%Z 5 4E
55 C RIS 3 U, BEK 2 he P, HIFIEH
WRIRAEIF IR E 1.2 kg, PUKIRE, KA A
k. WERR OME IE T IR S IFARHOR, IRk
A, 73 AT B R R A TR R R 330 g,
SRERMH OGS E, A hEE-IER CBE (30 11—
15:1-10:1—-7:1-4:1-2:1—->1:1—->1:0)
EREE IS, &I SR E A (i i 4y S 4lifk,
s EL T, AR EY) 3 (40 mg). 4 (5 mg).
5 (6mg). 6 (2.1 g). 7 (830 mg). 12 (6 mg)-
13 (10 mg). HUEEIR OBEM R 43 g, ARENRAE
o, A lisk-TA ] (100 1 0—~100 1 1—80 : 1—
5011201110 1—>5:1—-2:1—0: DML
B, A9 B0 50 & I A IR AT (3 OF &5 5
Sephadex LH-20 ¥:{6i% . ODS FE{0i . 42 (0
W MBI A 1(3.7 mg) 2(4 mg). 8(10 mg).

9 (12mg). 10 (40 mg). 11 (22 mg). 14 (6 mg).
15 (6.7 mg).
3 HEMEE

WA 1: TEEMPIRY), SEIMT 254 nm FH %
586, 5% HySO4- ZEA . "H-NMR (400 MHz,
CDCl3) 6: 5.66 (1H, s, H-7), 431 (1H, m, H-3), 2.46
(1H, dt, J=14.1, 3.0 Hz, H-4a), 1.98 (1H, dt, J = 14.7,
2.4 Hz, H-2a), 1.79 (3H, s, H-11), 1.76 (1H, m, H-4b),
1.53 (1H, m, H-2b), 1.48 (3H, s, H-10), 1.28 (3H, s,
H-9); "*C-NMR (100 MHz, CDCly) &: 182.5 (C-6),
172.0 (C-8), 112.8 (C-7), 86.7 (C-5), 66.7 (C-3), 47.2
(C-2), 45.5 (C-4), 35.9 (C-1), 30.6 (C-9), 26.9 (C-11),
26.4 (C-10). LA F%cd 5 ek iiaE — 2, # e
AW EE AR,

WEY 2. TEORSRY), 2IMT 254 nm FAH %
3G, 5% HySO4- L1 i 5 (4. "H-NMR (400 MHz,
CDCly) 8: 7.01 (1H, d, J = 15.9 Hz, H-7), 6.27 (1H, d,
J = 15.9 Hz, H-8), 3.89 (1H, m, H-3), 2.27 (3H, s,
H-10), 1.18 (6H, s, H-11, 13), 0.96 (3H, s, H-12):
BC-NMR (100 MHz, CDCl3) d: 197.5 (C-9), 142.5
(C-7), 132.6 (C-8), 69.4 (C-6), 67.3 (C-5), 63.9 (C-3),
46.6 (C-4), 40.5 (C-2), 35.1 (C-1), 29.3 (C-10), 28.2
(C-12),24.9 (C-11), 19.8 (C-13). L %l 55 SCHik4R
S0, MEEEREY 2 K (3S, 5R, 68, TE)-5, 6-
epoxy-3-hydroxy-7-megastigmene-9-one.

WwEY 3. AEMA, PC-NMR (DEPT) &Hor
A 29 MfEYS, i 2 MERIRFR (9 713,
65.3) Al 1 A=A (6 146.2, 123.8), UL 15 &
AR RN CooHso0,, AWHIE N 5. 'H-
NMR (400 MHz, CDCLy) 6: 5.59 (1H, d, J = 5.4 Hz,
H-6), 3.83 (1H, brs, H-7), 3.58 (1H, m, H-3), 0.99 (3H,
s, H-19), 0.93 (3H, d, J = 6.6 Hz, H-21), 0.85 (3H, d,
J =172 Hz, H-29), 0.83 (3H, d, J = 6.6 Hz, H-26), 0.82
(3H, d, J = 6.6 Hz, H-27), 0.69 (3H, s, H-18); "C-NMR
(100 MHz, CDCls) 6: 146.2 (C-5), 123.8 (C-6), 71.3
(C-3), 653 (C-7), 55.7 (C-17), 49.5 (C-14), 458
(C-24), 423 (C-4, 13), 42.1 (C-9), 40.4 (C-12), 37.5
(C-10), 37.4 (C-8), 369 (C-1), 36.1 (C-20), 33.9
(C-22), 31.8 (C-2), 29.1 (C-25), 289 (C-16), 25.9
(C-23), 25.3 (C-15), 23.1 (C- 28), 21.2 (C-11), 19.8
(C-26), 19.0 (C-27), 18.9 (C-21), 18.2 (C-19), 12.0
(C-29), 11.6 (C-18). Lk ¥ 5 3cifdiis —30%,
WEAY) 3 A Ta-FRIh-B-43 Hi 1 .
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A 4: AIEHAR, PC-NMR (DEPT) i
A 29 MfES, s 2 MEERFE 6 713,
65.3) Fl 1A —=HUBUEE (0 146.2, 123.8), LL {5 B
A 1208 CooHso0,r MBI 5. Hik
A 3 AHELE, U U R Ak TR L A B R
T 751K "H-NMR (400 MHz, CDCL3) 8: 5.55 (1H, brs,
H-4), 422 (1H, m, H-3), 4.18 (1H, m, H-6), 1.02 (3H,
s, H-19), 0.93 (3H, d, J = 7.2 Hz, H-21), 0.84 (3H, d,
J=6.9 Hz, H-29), 0.82 (3H, d, J = 7.2 Hz, H-26), 0.80
(3H, d,J= 7.2 Hz, H-27), 0.71 (3H, s, H-18); *C-NMR
(100 MHz, CDC1;) 6: 147.6 (C-5), 128.7 (C-4), 74.2
(C-3), 68.0 (C-6), 56.1 (C-17), 51.2 (C-14), 45.8
(C-24), 423 (C-13), 42.1 (C-9), 40.5 (C-12), 39.7
(C-7), 39.1 (C-10), 36.8 (C-8), 36.7 (C-1), 36.1 (C-20),
33.9 (C-22), 31.9 (C-2), 29.2 (C-25), 28.9 (C-16), 26.1
(C-23), 25.4 (C-15), 23.1 (C-28), 21.2 (C-11), 20.9
(C-26), 19.8 (C-27), 18.9 (C-21), 18.7 (C-19), 12.2
(C-29), 12.0 (C-18). LL_-%¥edh 5 scilikahig—5", %
YA 4 15 -4-075-3P, 60- B,

&Y 5: WA, 'HINMR (400 MHz,
CDCls) 6: 5.35 (1H, brs, H-6), 4.37 (1H, d,J= 7.2 Hz,
H-1'), 430 (1H, m, H-3); “C-NMR (100 MHz,
CDCly) §: 174.2 (C-17), 140.3 (C-5), 122.0 (C-6),
101.3 (C-1"), 79.9 (C-3), 76.2 (C-5"), 73.7 (C-3"), 73.3
(C-2'), 70.4 (C-4"), 63.7 (C-6"), 56.7 (C-14), 56.2
(C-17), 50.1 (C-9), 45.7 (C-24), 423 (C-13), 40.5
(C-12), 39.7 (C-4), 38.9 (C-10), 37.2 (C-1), 36.1
(C-20), 34.3 (C-7), 33.9 (C-22), 31.9 (C-2), 31.8
(C-8), 29.6 (C-23), 29.1 (C-26), 28.2 (C-16), 26.2
(C-28), 24.2 (C-15), 21.2 (C-11), 19.8 (C-27), 19.1
(C-21), 18.7 (C-25), 19.3 (C-19), 14.1 (C-16"), 11.9
(C-29), 11.8 (C-18). LA I %4l 15 scik 4o — 2™
MBS 5 O 6/ - R IE-B- 91 MY

WA 6: TOEHE ChmMBE-BSIR 208D, mp
136~137 'C, L5 B-4 5 WX e T 75 2 Pl 7 R 40
JFEE4T TLC X, Rf ﬁ&ﬂéﬁﬁj*ﬁi HRE
AT, M EEY 6 h B4 i

a7 AERAK, mp 298~300 C 5 B-
B N U AE 2 BRI R LT AT TLC X
W, REMEMZBEAT N8, HIRAEHE AT,
WO T B-HE NS

& 8: HaikY. 'H-NMR (400 MHz,
CDCly) d: 9.61 (1H, d, J = 7.8 Hz, H-9"), 7.41 (1H, d,

J = 15.8 Hz, H-7), 7.11 (1H, s, H-6"), 7.02 (1H, s,
H-2'), 6.89 (1H, s, H-2), 6.88 (1H, d, J = 8.0 Hz, H-6),
6.87 (1H, d, J = 8.0 Hz, H-5), 6.60 (1H, dd, J = 15.8,
7.8 Hz, H-8'), 5.62 (1H, d, J = 7.1 Hz, H-7), 3.95 (2H,
m, H-9), 3.93 (3H, s, 3'-OCH3), 3.87 (3H, s, 3-OCHa):
BC-NMR (100 MHz, CDCL) 8: 193.2 (-CHO), 153.1
(C-7"), 151.5 (C-4'), 146.7 (C-3), 145.9 (C-4), 144.8
(C-3), 132.2 (C-5"), 129.1 (C-1), 128.1 (C-1'), 126.4
(C-8"), 119.4 (C-6), 118.1 (C-6'), 114.5 (C-5), 112.3
(C-2"), 108.7 (C-2), 88.9 (C-7), 63.9 (C-9), 56.1
(3'-OCH3), 56.0 (3-OCHj3), 53.0 (C-8). LA E¥#i 53¢
wkdE B, W 8 AT

&Y 9. AEESIRY. "H-.NMR (400 MHz,
CDCl3) d: 6.88 (2H, d, J = 2.0 Hz, H-2, 2'), 6.88 (2H,
s, H-5, 5'), 6.81 (2H, dd, J = 2.0, 8.0 Hz, H-6, 6'), 4.72
(2H, s, H-7, 7'), 4.22 (2H, m, H-9b, 9'b), 3.88 (6H, s,
2X-OCHs), 3.85 (2H, m, H-9a, 9'a), 3.08 (2H, m,
H-8, 8'); "*C-NMR (100 MHz, CDCl;) J: 146.7 (C-3,
3%, 145.2 (C-4, 4'), 132.9 (C-1, 1), 118.9 (C-6, 6"),
114.2 (C-5, 5'), 108.6 (C-2, 2'), 85.9 (C-7, 7)), 71.7
(C-9, 9", 55.9 (3, 3'-OCHa), 54.1 (C-8, 8", LA %k
cwkapiE 5, M e A 9 RAMIREE.

&Y 10 TLEOTORGE CHmsE-a D .
'H-NMR (400 MHz, CDCl3) 6: 7.07 (1H, d, J = 16.1
Hz, H-2), 6.29 (1H, dd, J = 9.1, 3.3 Hz, H-5), 6.20
(1H, d, J = 16.1 Hz, H-3), 6.20 (1H, d, J = 3.3 Hz,
H-13a), 5.49 (1H, d, J = 3.3 Hz, H-13b), 4.29 (1H, dt,
J=12.2, 2.6 Hz, H-8), 3.08 (1H, m, H-10), 2.80 (1H,
ddd, J=16.7,9.1, 2.5 Hz, H-6a), 2.56 (1H, dt, J = 12.2,
2.6 Hz, H-7), 2.38 (1H, ddd, J = 12.8, 3.9, 2.6 Hz,
H-9b), 2.30 (3H, s, H-15), 2.20 (1H, ddd, J = 16.7, 12.2,
3.3 Hz, H-6b), 1.85 (1H, dt, J = 12.8, 3.9 Hz, H-9a),
1.16 (3H, d, J = 7.4 Hz, H-14); "C-NMR (100 MHz,
CDClL3) 8: 198.2 (C-4), 169.5 (C-12), 148.3 (C-2), 144 .4
(C-1), 139.0 (C-11), 138.0 (C-5), 124.4 (C-3), 118.6
(C-13), 81.2 (C-8), 47.2 (C-7), 36.4 (C-9), 28.9 (C-10),
27.6 (C-15), 26.9 (C-6), 18.6 (C-14). VL % 5 Cik
g, WA 10 A HE,

e 1. kY. "H-NMR (400 MHz,
CDCls) d: 6.16 (1H, d, J = 3.2 Hz, H-13b), 5.52 (1H,
dd, J = 8.7, 3.1 Hz, H-5), 5.45 (1H, d, J = 3.2 Hz,
H-13a), 4.24 (1H, dt, J= 12.4, 2.8 Hz, H-8), 2.47 (1H,
m, H-6a), 2.30 (1H, m, H-9b), 2.17 (3H, s, H-15), 2.02
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(1H, m, H-6b), 1.77 (1H, m, H-9a), 1.14 (3H, d, J =
7.2 Hz, H-14); "C-NMR (100 MHz, CDCl;) 6: 208.0
(C-4), 170.1 (C-12), 146.2 (C-1), 139.6 (C-11), 121.6
(C-5), 118.4 (C-13), 82.0 (C-8), 48.1 (C-7), 42.6
(C-3), 37.0 (C-9), 34.3 (C-2), 33.9 (C-10), 30.0
(C-15), 25.8 (C-6), 18.4 (C-14). DL I $¥s 15 SCik i i
—g M, s EA S 11 N EH R,

WA 12: FIER R, C7H 048, ESI-MS
m/z: 317.1 [M+H] . "H-NMR (400 MHz, DMSO-d)
8:9.10 (1H, brs, 5-OH), 7.47 (1H, s, H-4), 7.11 (1H, d,
J = 1.5 Hz, H-3), 6.52 (1H, dd, J = 14.8, 11.2 Hz,
H-10), 6.17 (1H, dd, J = 14.8, 11.2 Hz, H-11), 6.10
(1H, d, J = 6.8 Hz, H-8), 5.87 (1H, dt, J = 14.8, 7.2
Hz, H-12), 5.74 (1H, dd, J = 14.8, 6.8 Hz, H-9), 3.58
(2H, t, J = 6.5 Hz, H-14), 2.61 (3H, d, J = 1.5 Hz,
H-15), 229 (2H, m, H-3); “C-NMR (100 MHz,
DMSO-dg) : 169.8 (C-6), 150.8 (C-5), 144.9 (C-3a),
144.6 (C-2), 135.2 (C-10), 135.2 (C-8a), 134.8 (C-12),
131.5 (C-11), 127.1 (C-8b), 125.9 (C-9), 121.7 (C-3),
121.3 (C-4a), 114.3 (C-4), 81.5 (C-8), 62.0 (C-14),
37.1 (C-13), 16.0 (C-15). DA -t 55 Soikdian — 5,
WS A A 12 9 15 AR o

WA 13: B tmIikY . "H-NMR (400 MHz,
CDCl3) d: 9.72 (1H, s, -CHO), 9.40 (1H, brs, -OH),
7.70 (2H, d, J = 8.4 Hz, H-2, 6), 6.85 (2H, d, J = 8.4
Hz, H-3, 5); *C-NMR (100 MHz, CDCls) 6: 190.6
(-CHO), 165.3 (C-4), 1322 (C-2, 6), 127.3 (C-1),
116.2 (C-3, 5)o VL -¥cdf 5 scipapis—21), g
SEALE ) 13 R IR A

WA 14: W EMIRY . "H-NMR (400 MHz,
CDCly) 6: 9.65 (1H, d, J= 7.7 Hz, H-3"), 7.40 (1H, d, J =
16.0 Hz, H-1%), 7.12 (1H, dd, J = 8.2, 1.9 Hz, H-6), 7.07
(1H, d, J = 1.9 Hz, H-2), 6.96 (1H, d, J = 8.2 Hz, H-5),
6.59 (1H, dd, J = 16.0, 7.7 Hz, H-2), 3.95 (3H, s,
3-OCHz). HA 3 AN FHRATAF S 6 7.12, 7.07, 6.96
(R B0 A AR 2RI ABX 6 R%E, 4 1,3, 4
HURZEFR . BC-NMR (100 MHz, CDCL) &: 194.0 (C-3'),
153.1 (C-1'), 148.9 (C-4), 146.9 (C-3), 126.6 (C-1),
126.4 (C-2"), 124.0 (C-6), 114.9 (C-5), 109.5 (C-2), 56.0
(3-OCH3). VA 3l 55 sk — 8, ety
Y14 g 3-FAEFE-4-F2 0 S U 18

& 15: SEEHA. "TH-.NMR (400 MHz,
DMSO-dg) 6: 12.49 (1H, brs, 5-OH), 10.80 (1H, brs,

7-OH), 9.62 (1H, brs, 3'-OH), 9.38 (1H, brs, 3-OH),

9.32 (1H, s, 4-OH), 7.67 (1H, d, J = 2.0 Hz, H-2"),

7.54 (1H, dd, J = 2.0, 8.5 Hz, H-6"), 6.88 (1H, d, J =

2.0 Hz, H-5"), 6.40 (1H, d, J = 2.0 Hz, H-8), 6.18 (1H,

d, J = 2.0 Hz, H-6); "*C-NMR (100 MHz, DMSO-dq)

0: 175.8 (C-4), 163.9 (C-7), 160.7 (C-9), 156.1 (C-2),

147.7 (C-5), 146.8 (C-4"), 145.0 (C-3"), 135.7 (C-3),

121.9 (C-1"), 119.9 (C-6"), 115.6 (C-5"), 115.0 (C-2"),

103.0 (C-10), 98.1 (C-6), 93.3 (C-8). LA_-%di 15 3Ciik

s —S, wE A 15 i &

SE 3k
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