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Abstract: Objective To study the chemical constituents from the fruits of Xanthium sibiricum. Methods The constituents were
isolated and purified by silica gel column chromatography, ODS reverse phase column chromatography, Sephadex LH-20, MCI gel
CHP 20P, and HPLC methods. The structures were identified by HR-ESI-MS and spectral analysis methods. Results Fourteen
compounds were isolated from the fruits of X. sibiricum and the structures were identified as xanthiazone (1), 2-hydroxy-xanthiside (2),
uridine (3), indole-3-carbaldehyde (4), naphthisoxazol A (5), aminobenzene propanamide (6), N-benzoyl-2-aminoethyl [B-D-
glucopyranoside (7), o-hydroxypropioguaiacone (8), arbutin (9), icariside D1 (10), Icariside F2 (11), (+)-erythro-
guaiacylglycerol-8-O-4'-(coniferyl alcohol) ether (12), (—)-threo-guaiacylglycerol-8-O-4'-(coniferyl alcohol) ether (13), and coniferine
(14). Conclusion Compounds 3—14 are obtained from the fruits of X. sibiricum for the first time.
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FEVERPY, b ag RED. iR RE MK s
REREPA — R, i HAA PR, T
RABURIERT . BHT IO E R,
S SORGST SN 1 S SN R S SNV 7S R S AN
AR M ALRTZE) . BRI RSk
AR AT IO RIS H 1 & iR o S A
AHCRIENE, T SR AN A R s AL &9,
ARSI 5 H 5 70% SRR I BT RGTTT, 7
B3] 14 MEEY, 3% ek xanthiazone (1),
FRHAT B MEME XU FF (2-hydroxy-xanthiside, 2).
PRATF Curidine, 3). 3-W|WEFIEE (indole-3-carbaldehyde,
4). naphthisoxazol A (5). ZIHRKNE% (amino
benzenepropanamide , 6 ) . N-benzoyl-2-aminoethyl-
B-D-glucopyranoside (7). w-hydroxypropioguaiacone
(8). arbutin (9). icariside D1 (10). Icariside F2 (11)+
(+)-erythro-guaiacylglycerol-8-0-4'-(coniferyl alcohol)
ether (12). (—)-threo-guaiacylglycerol-8-O-4'~(coniferyl
alcohol) ether (13). coniferine (14). k&) 3~14
N E NS H g A o B3 2 o
1 XFES5HH

Bruker-400 #ZEILARGIEAL (45[E Bruker 2
H]); ACQUITY Ultra Performance LC™ & Jit B¢ 4%
(ZE[E Waters 24 +]); 2695-2996 #4534 HPLC {111
1% (3£ Waters A5 515-2414 ALl 4 HPLC (4
WAL (S Waters A ] D5 A EA R I FH 2 (3
M Gy Hy GFasy G B AR A D,
Sephadex LH-20 #¢f% (Pharmaciagongsi /A ), MCI
gel CHP 20P (HA=3540%/A 7)), ODS SAHFE
W CHA YMC aw)), Btk el Rt
B ])) WG S 2 Bl B Al K Milli-Q
4K (Millipore, USA) [l

G HF R T R e TR W R T TR B, A
Y obs A A T R ORI R 2R A 2 AR B
(20111077), £ Mo T B2 24 Ko7 22 ot v 2 8 U
= TR H BUR %8 A H Xanthium sibiricum
Patr. [ 40 R S
2 RBSSE

CHPF TR (2.7 k) H 70% LB 3
U B IHEBOR, s [BISCE 5 o 200 FH ISR 2055
IET WAL, A31E T B ACHGRAL 59.4 go 1E T HEH
R P pE- I (2001, 1001 521, 20 D)
Vel R SRR (10 01D 4T R

BRI B34S Fr. 1~9, X Fr. 3 347 M
ODS F:thif, WEE-/K (10 1) YeMisks Fr. 3-1,
WA BAR AR 2, WK (11 4) 4k
A1 (18 mg). 2 (25 mg). 3 (7 mg). X}
Fr. 4 4T Sephadex LH-20 Hefic il (2 ils 02, HEE VG
Jit, &I JE3RAT 3 ANdlsy, o Fro 4-3 F& I %
WA B, WEE-K (10 1) WA EY 4
(19mg). 5 (27mg). 6 (141 mg). 7 (18.6 mg).
8 (27.7mg). Fr. 6 #47 MCI gel CHP 20P Jx & H: {4
MY, HEE-K (103) YEM, sS4l gt
AR A B, FIlE-/K (1.5 0 1) 2ibB3aw
9 (26.3 mg). 10 (282 mg). 11 (9.7 mg). 12 (17.9
mg). 13 (10.3 mg). 14 (259 mg),

3 GHHEE

WEW1: mOTOE WA, ST HEE. HR-
ESI-MS m/z: 239.061 6 [M]", 4> 724 C 1 H 3NSOs.
'H-NMR (400 MHz, CD;OD) &: 3.48 (2H, s, H-2),
6.54 (1H, s, H-6), 1.45 (3H, s, H-9), 1.45 (3H, s,
H-10), 444 (2H, s, H-11); “C-NMR (100 MHz,
CD;0D) 6: 29.7 (C-2), 164.7 (C-3), 131.0 (C-4a),
177.2 (C-5), 121.5 (C-6), 171.8 (C-7), 43.4 (C-8),
143.4 (C-8a), 27.5 (C-9), 27.4 (C-10), 61.2 (C-11). LA
MO SR a8, M et A 1 A
xanthiazone .

EY 2: wETOE MR, ST HEEL. HR-
ESI-MS m/z: 417.099 1 [M]", 5134 C17H;3NSOy.
'H-NMR (400 MHz, CD;0OD) &: 5.28 (1H, s, H-2),
6.67 (1H, s, H-6), 1.47 (3H, s, H-9), 1.46 (3H, s,
H-10), 4.52 (1H, d, J = 16.0 Hz, H-11a), 4.78 (1H, d,
J =16.0 Hz, H-11b), 436 (1H, d, J = 7.7 Hz, H-1"),
3.30 (1H, m, H-2'), 3.35 (1H, m, H-3"), 3.25 (1H, m,
H-4'), 3.38 (1H, m, H-5"), 3.47 (1H, d, J = 11.7, 2.0
Hz, H-6a’), 3.89 (1H, d, J = 11.7, 5.0 Hz, H-6b');
BC-NMR (100 MHz, CD;0D) §: 70.9 (C-2), 164.8
(C-3), 131.1 (C-4a), 177.2 (C-5), 123.2 (C-6), 167.2
(C-7), 43.4 (C-8), 143.4 (C-8a), 27.2 (C-9), 27.6
(C-10), 64.4 (C-11), 103.8 (C-1"), 75.1 (C-2'), 78.2
(C-3"), 71.7 (C-4"), 78.1 (C-5"), 62.9 (C-6"). VL %k
53R IE 8, et A 2 NI T
I Ol

WEY 3: ATE AR, ST HEE. HR-
ESI-MS m/z: 244.069 5 [M]", 4> T30 CoH1oN, 060
'H-NMR (400 MHz, CD;OD) &: 5.69 (1H, d, J = 8.1
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Hz, H-5), 8.00 (1H, d, J = 8.1 Hz, H-6), 5.89 (1H, d,
J=4.6 Hz, H-1'), 4.15 (1H, dd, J = 4.5, 3.6 Hz, H-2"),
4.15 (1H, dd, J = 4.5, 3.6 Hz, H-3'), 3.99 (1H, m,
H-4'), 3.78 (1H, m, H-5"); “C-NMR (100 MHz,
CD;0D) 6: 152.5 (C-2), 166.2 (C-4), 102.6 (C-5),
142.7 (C-6), 90.7 (C-1'), 71.3 (C-2'), 75.7 (C-3"), 86.4
(C-4"), 62.3 (C-5"). LL_E¥ds 5 Scuparoaa! 5%, %
WEEY) 3 N RTT

WEY 4. AETEEMA, ST HEE. HR-
ESI-MS m/z: 146.052 8 [M+H]", 4> 13 4 CoH7NO.
'H-NMR (400 MHz, CD;OD) §: 8.09 (1H, s, H-2),
8.15 (1H, dd, J = 6.8, 1.2 Hz, H-4), 7.26 (1H, td, J =
7.2, 1.4 Hz, H-5), 7.23 (1H, td, J = 7.2, 1.4 Hz, H-6),
7.47 (1H, dd, J = 6.8, 1.3 Hz, H-7), 9.88 (1H, s, H-8);
BC-NMR (100 MHz, CD;0D) 6: 139.7 (C-2), 120.1
(C-3), 125.7 (C-3a), 125.0 (C-4), 122.4 (C-5), 123.6
(C-6), 113.1 (C-7), 138.9 (C-7a), 187.4 (C-8). LA %k
5 SCHRRE 8, LAY 4 3G

tEY 5: HEWRY, S THE.
HR-ESI-MS m/z: 188.062 8 [M+H]", 2 TN
C11HsNO,. 'H- NMR (400 MHz, CD;0D) : 7.19 (1H,
s, H-4), 7.69 (1H, brd, J = 7.8 Hz, H-5), 7.04 (1H,
ddd, J=17.8, 6.9, 0.9 Hz, H-6), 7.11 (1H, ddd, J = 7.8,
6.9, 0.9 Hz, H-7), 7.36 (1H, brd, J = 7.8 Hz, H-8),
3.86 (1H, dd, J = 9.2, 3.7 Hz, H-9a) 3.51 (1H, dd, J =
15.1, 3.7 Hz, H-90), 3.15 (1H, dd, J = 15.1, 9.2 Hz,
H-9B): "*C-NMR (100 MHz, CD;OD) 8: 174.6 (C-3),
109.7 (C-3a), 112.4 (C-4), 128.5 (C-4a), 119.4 (C-5),
120.1 (C-6), 122.9 (C-7), 125.1 (C-8), 138.4 (C-8a),
28.6 (C-9), 56.8 (C-9a). LA ¥ 5 kg —
H, WM etbEY 5 M naphthisoxazol A

WEY 6: ST EEMA, ST HEE. HR-
ESI-MS m/z: 165.079 0 [M]", 43 T2k CoH;1NO>,
'H-NMR (400 MHz, CD;0D) 6: 7.25~7.36 (5H, m,
H-2, 3, 4, 5, 6), 3.50 (1H, dd, J = 14.7, 4.0 Hz, H-2"),
3.33 (1H, d, J = 4.0 Hz, H-3"), 3.15 (1H, d, J = 14.5
Hz, H-3); “C-NMR (100 MHz, CD;OD) J: 137.4
(C-1), 173.9 (C-1"), 130.0 (C-2, 6), 130.4 (C-3, 5),
128.4 (C-4), 57.6 (C-2"), 38.3 (C-3") LA_L-%i#i 55 SCilik
B8, A 6 ALK N ELL .

WEY 7. ACTEEMA, ST HE. HR-
ESI-MS m/z: 328.131 8 [M+H]", 73 T2l C 5sH, NO;.
'H-NMR (400 MHz, DMSO-d;) J: 7.83 (2H, d, J=17.1

Hz, H-2, 6), 7.46 (2H, d, J=7.1 Hz, H-3, 5), 7.53 (1H,
d, J = 7.2 Hz, H-4), 3.09 (1H, m, H-8), 3.53 (1H, m,
H-8), 3.86 (1H, m, H-9a), 3.62 (1H, m, H-9b), 8.44
(1H, t, J = 5.4 Hz, -NH), 4.18 (1H, d, J = 7.8 Hz,
H-1'), 3.20 (1H, m, H-2"), 3.17 (1H, m, H-3'), 3.25
(1H, m, H-4"), 3.28 (1H, m, H-5"), 3.78 (1H, dd, J =
12.0, 2.0 Hz, H-6a), 3.59 (1H, dd, J = 12.0, 5.0 Hz,
H-6'b); "*C-NMR (100 MHz, DMSO-d) &: 134.3
(C-1), 127.1 (C-2, 6), 1283 (C-3, 5), 131.2 (C-4),
166.4 (C-7), 39.3 (C-8), 61.0 (C-9), 103.1 (C-1), 73.4
(C-2"), 76.5 (C-3'), 70.0 (C-4"), 76.8 (C-5"), 63.0 (C-6").
DL E B 5 semkaRaa ™ — 8, et e 1k
N-benzoyl-2-aminoethyl-B-D-glucopyranoside.

WG 8: wmTE AR, ST HEE. HR-
ESI-MS m/z: 196.073 6 [M]", 4> T30 CioH 2040
'H-NMR (400 MHz, CD;0D) d: 3.16 (2H, t, J = 6.2
Hz, H-2), 3.94 (2H, t, J = 6.2 Hz, H-3), 7.55 (1H, d, J =
2.0 Hz, H-2'), 6.86 (1H, d, J= 8.2 Hz, H-5'), 7.58 (1H,
dd, J = 10.2, 2.0 Hz, H-6'), 3.90 (3H, s, OCH3);
BC-NMR (100 MHz, CD;0D) &: 199.7 (C-1), 41.7
(C-2), 58.9 (C-3), 130.6 (C-1"), 111.8 (C-2'), 153.4
(C-3"), 149.1 (C-4'), 115.8 (C-5'), 124.7 (C-6'), 56.4
(OCH3)o L %t 5 ek "™ — 8, s eth s
Y 8 4 o-hydroxypropioguaiacone.

EW9: AdoEEMmAR, ST HEE. HR-
ESI-MS m/z: 273.087 4 [M+H]", % TR N
C1oH1¢07. 'H-NMR (400 MHz, CD;0D) 6: 6.96 (1H,
d, J= 8.8 Hz, H-2), 6.69 (1H, d, J = 8.8 Hz, H-3), 6.67
(1H, d, J = 8.8 Hz, H-5), 6.94 (1H, d, J = 8.8 Hz, H-6),
472 (1H, d, J = 7.6 Hz, H-1"), 3.30 (1H, m, H-2"),
3.40 (1H, m, H-3"), 3.29 (1H, m, H-4"), 3.36 (1H, m,
H-5'), 3.70 (1H, dd, J = 12.0, 5.2 Hz, H-6a’), 3.88 (1H,
d, J=12.0 Hz, H-6b'); ">C-NMR (100 MHz, CD;0D)
5t 152.5 (C-1), 119.4 (C-2, 6), 116.6 (C-3, 5), 153.8
(C-4), 103.7 (C-1"), 75.0 (C-2'), 78.1 (C-3"), 71.5
(C-4"), 78.0 (C-5"), 62.6 (C-6"). VL -%i#k 5 kil
W5, EAL S 9 A arbutin.

AW 10: FHETCEM AR, 58T FIE. HR-
ESI-MS m/z: 417.152 2 [M+H]", 43 T4 C1oHas0100
'H-NMR (400 MHz, CD;0D) 8: 7.41 (2H, m, H-2, 6),
7.32 (2H, m, H-3, 5), 7.26 (1H, m, H-4), 3.23 (2H, m,
H-7B), 4.00 (2H, m, H-8a), 4.31 (1H, d, J = 8.0 Hz,
H-1'), 3.27 (1H, m, H-2'), 3.40 (1H, m, H-3'), 3.39
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(1H, m, H-4"), 3.37 (1H, m, H-5"), 3.61 (1H, dd, J =
12.0, 4.0 Hz, H-6"), 3.98 (1H, dd, J = 12.0, 2.0 Hz,
H-6'), 5.03 (1H, d, J = 2.4 Hz, H-1"), 3.91 (1H, brs,
H-2"), 3.74 (1H, d, J = 10.0 Hz, H-4"), 3.97 (1H, d,
J=10.0 Hz, H-4"), 3.58 (2H, s, H-5"); *C-NMR (100
MHz, CD;0OD) 6: 139.0 (C-1), 129.3 (C-2, 6), 129.3
(C-3, 5), 128.7 (C-4), 37.5 (C-7B), 71.8 (C-801), 103.2
(C-1'), 75 (C-2'), 78 (C-3'), 71.8 (C-4"), 77 (C-5"), 68.7
(C-6"), 111 (C-1"), 78.1 (C-2"), 80.6 (C-3"), 75.1
(C-4"), 65.6 (C-5") DA% 5 Seikaiaa ™ —2,
MU B AW 10 24 icariside D1

&Y 11: AETEERM A, ST HiE. HR-
ESI-MS m/z: 403.153 3 [M+H]", TR N
C1sH2010. 'H-NMR (400 MHz, CD;0D) §: 7.42 (2H,
m, H-3, 5), 7.33 (2H, m, H-2, 6), 7.26 (1H, m, H-4),
4.87 (1H, d, J = 11.0 Hz, H-7a), 4.62 (1H, d, J = 11.0
Hz, H-7b), 4.84 (1H, d, J = 7.2 Hz, H-1), 3.29 (1H, m,
H-2'), 3.35 (1H, m, H-3"), 3.37 (1H, m, H-4'), 3.34
(1H, m, H-5"), 3.61 (1H, dd, J = 12.0, 4.0 Hz, H-6'),
3.98 (1H, dd, J = 12.0, 2.0 Hz, H-6'), 5.04 (1H, d, J =
2.4 Hz, H-1"), 4.65 (1H, brs, H-2"), 3.71 (1H, d, J =
10.0 Hz, H-4a"), 3.95 (1H, d, J = 10.0 Hz, H-4b"),
3.56 (2H, s, H-5"); "*C-NMR (100 MHz, CD;0D) 6:
139.0 (C-1), 129.3 (C-3, 5), 129.3 (C-2, 6), 128.7
(C-4), 71.8 (C-7), 103.2 (C-1), 75.0 (C-2'), 78.1
(C-3"), 71.8 (C-4"), 77.0 (C-5"), 68.7 (C-6'), 111.0
(C-17), 78.1 (C-2"), 80.6 (C-3"), 75.0 (C-4"), 65.6
(C-5")o VL -d 55 Sk ™5, e th iy
11 A 1cariside F2.

B 12: AR TEM AR, ST HEE. HR-
ESI-MS m/z: 377.152 2 [M+H]", 73130 CyHa4070
'H-NMR (400 MHz, CD;OD) §: 7.01 (1H, d, J = 1.8
Hz, H-2), 6.74 (1H, d, J = 8.1 Hz, H-5), 6.84 (1H, dd,
J=8.1, 1.8 Hz, H-6), 4.82 (1H, d, J = 6.0 Hz, H-7),
430 (1H, dt, J = 5.6, 3.8 Hz, H-8), 3.73 (1H, dd, J =
12.0, 4.0 Hz, H-9a), 3.86 (1H, dd, J = 12.0, 6.0 Hz,
H-9b), 6.86 (1H, d, J = 1.0 Hz, H-2), 6.98 (1H, d, J =
8.0 Hz, H-5"), 7.00 (1H, dd, J = 8.0, 1.0 Hz, H-6"),
6.52 (1H, d, J = 14.0 Hz, H-7'), 6.22 (1H, dt, J = 14.0,
6.0 Hz, H-8'), 4.19 (1H, dd, J = 5.8, 1.4 Hz, H-9"),
3.80 (3H, s, OCH3), 3.79 (3H, s, OCHs); "C-NMR
(100 MHz, CD;0D) ¢: 134.1 (C-1), 111.9 (C-2), 148.7
(C-3), 147.0 (C-4), 115.7 (C-5), 121.0 (C-6), 74.1

(C-7), 862 (C-8), 62.2 (C-9), 133.1 (C-1"), 111.4
(C-2"), 151.9 (C-3'), 149.0 (C-4"), 118.9 (C-5"), 120.7
(C-6'), 128.5 (C-7'), 131.5 (C-8"), 63.8 (C-9), 56.5
(OCHs), 56.3 (OCH3). PA_F%j#i 5 ki,
WS EAL AW 12 Ok (+)-erythro-guaiacylglycerol-
8-0-4'-(coniferyl alcohol) ether.

EM13: HEJEE TR K. HR-ESI-MS m/z:
377.167 9 [M+H]", 4 TR H CyHx07. 'H-NMR
(400 MHz, CD;0D) ¢: 7.05 (1H, d, J = 1.8 Hz, H-2),
6.75 (1H, d, J = 8.1 Hz, H-5), 6.85 (1H, dd, J = 8.1,
1.8 Hz, H-6), 4.88 (1H, d, J = 5.6 Hz, H-7), 4.30 (1H,
dt, J = 5.2, 4.4 Hz, H-8), 3.73 (1H, dd, J = 12.0, 3.9
Hz, H-9a), 3.47 (1H, dd, J = 12.0, 5.3 Hz, H-9b), 7.02
(1H, d, J = 1.8 Hz, H-2'), 6.99 (1H, d, J = 8.1 Hz,
H-5'), 6.91 (1H, dd, J = 8.1, 1.8 Hz, H-6'), 6.53 (1H, d,
J =159 Hz, H-7), 6.22 (1H, dt, J = 15.9, 5.8 Hz,
H-8'), 4.19 (1H, dd, J= 5.7, 1.1 Hz, H-9'), 3.81 (3H, s,
OCHj3), 3.86 (3H, s, OCH3); “C-NMR (100 MHz,
CD;0D) ¢: 133.8 (C-1), 111.8 (C-2), 148.9 (C-3),
147.2 (C-4), 115.9 (C-5), 120.8 (C-6), 74.0 (C-7), 87.1
(C-8), 61.9 (C-9), 133.2 (C-1"), 111.3 (C-2'), 151.7
(C-3"), 149.2 (C-4'), 118.8 (C-5), 120.8 (C-6"), 128.6
(C-7), 131.4 (C-8'), 63.8 (C-9'), 56.4 (OCHs3), 56.6
(OCH3). VA -¥d 5 Sk ™8, e th &
Y 13 4 (-)-threo-guaiacylglycerol-8-O-4'-(coniferyl
alcohol) ether.

WEY 14 HETEIEM K, ST HIE.
HR-ESI-MS m/z: 342.131 5 [M]", 2+ ¥+ N
C16H2,05. 'H-NMR (400 MHz, CD;0D) : 7.05 (1H,
d, J = 1.7 Hz, H-2), 7.06 (1H, d, J = 8.3 Hz, H-5),
6.94 (1H, dd, J = 8.3, 1.8 Hz, H-6), 6.54 (1H, d, J =
15.9 Hz, H-7), 6.27 (1H, dt, J = 15.8, 5.7 Hz, H-8),
421 (2H, dd, J = 5.7, 1.3 Hz, H-9), 3.86 (3H, s,
3-OCHj3), 4.79 (1H, d, J= 7.8 Hz, H-1"), 3.44 (1H, m,
H-2), 3.27 (1H, m, H-3"), 3.35 (1H, m, H-4"), 3.46
(1H, m, H-5"), 3.84 (1H, m, H-6a"), 3.71 (1H, dd, J =
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