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Study on chemical constituents from whole herbs of Xanthium mongolicum
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Abstract: Objective To study the chemical constituents in the whole herbs of Xanthium mongolicum. Methods The chemical
constituents were isolated and purified by chromatography on silica gel column and HPLC, and their structures were elucidated by
spectral analysis. Results Seventeen compounds were isolated and identified as lasidiol p-methoxybenzoat (1), B-selinene (2),
xanthatin (3), xanthinosin (4), luteone (5), daucosterol (6), 4f,5B-epoxy xanthatin-1a,4a-endoperoxide (7), (6S,9R)-vomifoliol (8),
dehydrovomifoliol (9), 3(Z)-hexenyl-B-D-glycoside (10), 4-oxo-bedfordia acid (11), 11a,13-dihydro-8-epi-xanfbut (12), scopolin (13),
pinoresinol (14), B-sitosterol (15), quercetin (16), and methyl p-hydroxybenzonate (17). Conclusion The compounds 2, 8, 9, 10, and
17 are isolated from the plants of Xanthium L. for the first time and the compounds 1, §, 7, 11 and 13 are isolated from the whole herbs of
X. mongolicum for the first time.
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benzonate
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B3, B 1. 54 7 11, 13 A E IR R
Iyl

1 {XE5HH

X-6 AU R E AL (FEZR AR A PR A FDD;
Bruker AM-400 11 Bruker AM-600 B4 gL Rkt
1 FEEEIE R F AUTOPOL V R Bk
WA O 3% L : HITACHI L-7100 %%, HITACHI L-3350
INZEATOEKIES, GL SCIRNCES Inc. Inertsil PREP-
ODS (250 mmX 10 mm) F1 PREP-Sil (250 mmX 10
mm) AFNA KOS RN T S )
FEh (200~300 HD; )2 AR B G140 T
J AR, A HLERA E 2 A R e, I
bR 7R 23 B4l o

GHAL 20124 6 A 12 HTFFFWHEI/RTTNER
£, BRI, KFFIRRFHD S BI %
5E N Xanthium mongolicum Kitag., #x A (XM-
20120612) WG 15557 MG /R K25 RAR IR =
2 RESENE

TR B2 W H A 10.1 kg B, BRI F
10.0 L =000 5 d Jeukd, mE 3R, SRR
W, WORHRYER 1.0 L A4y, oK 2.5 L&, ik
HIECHE BEIR LBEFIIE T A 3 Wk, A IFAHIA
VAR IR T 4 A8 1 s i, 19 B11E e AR
Y 102.4 g. BSTR CTRASEY) 18.8 g+ 1E T BEAIY)
659 g,

HUE O 19.6 g, SRERCAEORE . 1EAH
il %5 HPLC AR 45 4 55 7 VR B AL 549
1 (163.3 mg). 2 (100.6 mg)- 5 (38.7mg). 6 (70.3
mg). 11 (152 mg). 15 (131.6 mg); GHELRE L
BRAEEY) 18.8 g LAk At B, IEAH P-4l 4 HPLC
AR T 2 d 55 78y s A3 A 3(205.8 mg)
4 (203.5mg). 7 (3.3 mg). 8 (2.1 mg). 9 (2.7 mg).
12 (1.5 mg). 13 (41.4 mg). 14 (20.3 mg). 16 (10.6
mg). 17 (22.0 mg); HAGHIE TREAERY) 302 ¢
COREI AT (1% A e AH -1 4 HPLC 4 s afifb 434k &
%10 (110.6 mg).

3 HMETE

teEW 1 s IR, mp43.3~49.5 C.
'H-NMR (600 MHz, CDCl5) &: 8.01 (2H, d, J = 9.0
Hz, H-2', 6'), 6.95 (2H, d, J = 9.0 Hz, H-3, 5'), 5.51
(1H, brd, J = 42 Hz, H-2), 5.31 (1H, d, J = 4.2 Hz,
H-1), 3.86 (3H, s, -OCH3), 2.41 (1H, m, H-4), 2.31

(1H, m, H-4), 2.08 (1H, m, H-10), 2.06 (1H, d, J=
10.7 Hz, H-11), 1.87 (1H, m, H-5), 1.75 (1H, m, H-9),
1.71 (1H, m, H-8), 1.70 (3H, brs, H-15), 1.64 (1H, m,
H-5), 1.54 (1H, m, H-9), 1.43 (1H, m, H-8), 1.08 (3H,
s, H-14), 1.06 (3H, d, J = 6.8 Hz, H-13), 0.96 (3H, d, J
= 6.8 Hz, H-12); “C-NMR (150 MHz, CDCls) 6
165.9 (-CO), 163.3 (C-4"), 143.3 (C-3), 131.6 (C-2/,
6'), 123.1 (C-1"), 121.8 (C-2), 113.7 (C-3', 5'), 83.3
(C-6), 77.9 (C-1), 56.8 (C-10), 55.5 (-OCH;), 53.6
(C-7), 36.1 (C-9), 35.6 (C-5), 30.3 (C-4), 26.7 (C-11),
25.8 (C-15), 24.8 (C-8), 24.6 (C-13), 22.9 (C-14), 21.3
(C-12) VA % 55 scmpaiid — 80, ds et iy
1 4 lasidiol p-methoxybenzoate .

WEW 2. W EOIHIRY, [o]; +41.9°(c 0.09,
CHCl;). 'H-NMR (600 MHz, CDCls) 6: 4.72 (1H, s,
H-14), 4.71 (1H, s, H-14), 4.70 (1H, d, J = 1.8 Hz,
H-12), 444 (1H, d, J = 1.8 Hz, H-12), 2.31 (1H, brt,
J=13.9 Hz, H-3), 1.99 (2H, m, H-3, 7), 1.82 (1H, brd,
J=11.5Hz, H-5), 1.75 (3H, s, H-13), 1.65~1.40 (6H,
m, H-2, 6, 8), 1.28 (2H, m, H-1a, 9a), 0.85 (2H, m,
H-1b, 9b), 0.72 (3H, s, H-15); “C-NMR (150 MHz,
CDCly) d: 151.1 (C-4), 150.9 (C-11), 108.1 (C-12),
105.4 (C-14), 49.9 (C-5), 45.9 (C-7), 42.0 (C-1), 41.2
(C-3), 36.9 (C-10), 29.7 (C-6), 29.5 (C-8), 26.8 (C-2),
23.5(C-9), 21.0 (C-15), 16.4 (C-13). LA %4k 55 ik
WA, M s 2 b B

WEY 3. YORIEW &K (SR 286D, mp
114.5~115 ‘C. 'H-NMR (400 MHz, CDCl3) &: 7.07
(1H, d, J = 16.0 Hz, H-2), 6.30 (1H, dd, J = 9.1, 3.4
Hz, H-5), 6.21 (1H, d, J = 3.3 Hz, H-13a), 6.20 (1H, d,
J =16.0 Hz, H-3), 5.50 (1H, d, J = 3.3 Hz, H-13b),
430 (1H, dt, J = 12.2, 2.6 Hz, H-8), 3.09 (1H, m,
H-10), 2.80 (1H, ddd, J = 14.2, 9.1, 2.6 Hz, H-6a),
2.56 (1H, m, H-7), 2.39 (1H, dt, J = 13.0, 3.0 Hz,
H-9b), 2.31 (3H, s, H-15), 2.23 (1H, ddd, J = 14.2,
12.5, 3.4 Hz, H-6b), 1.87 (1H, dt, J = 12.2, 3.8 Hz,
H-9a), 1.16 (3H, d, J = 7.6 Hz, H-14); "*C-NMR (100
MHz, CDCly) §: 198.3 (C-4), 169.6 (C-12), 150.2
(C-2), 144.6 (C-1), 140.3 (C-11), 137.9 (C-5), 124.6
(C-3), 118.6 (C-13), 81.5 (C-8), 48.9 (C-7), 36.6
(C-9), 30.3 (C-10), 27.6 (C-15), 26.8 (C-6), 18.5
(C-14). LA F3ds 55 scikapos — 80, e s
3t H A,
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WEY 4. LERERY . 'THNMR (400 MHz,
CDCl3) 6: 6.16 (1H, d, J = 3.4 Hz, H-13b), 5.53 (1H,
dd, J = 8.9, 2.9 Hz, H-5), 5.44 (1H, d, J = 3.4 Hz,
H-13a), 4.24 (1H, dt, J = 12.6, 2.9 Hz, H-8), 2.52 (1H,
m, H-6a), 2.20 (1H, m, H-9b), 2.12 (3H, s, H-15), 2.04
(1H, m, H-6b), 1.77 (1H, m, H-9a), 1.15 (3H, d, J =
7.3 Hz, H-14); "C-NMR (100 MHz, CDCl;) : 208.4
(C-4), 170.2 (C-12), 147.1 (C-1), 138.9 (C-11), 122.2
(C-5), 118.5 (C-13), 82.0 (C-8), 48.1 (C-7), 42.8
(C-3), 37.0 (C-9), 34.5 (C-2), 33.8 (C-10), 30.2 (C-
15), 25.8 (C-6), 18.6 (C-14). AL _¥udi 5 SRR IE—
Y, WEEAEY 4 NEHEE.

WEY 5 FWREWHL S (BR LB, mp
180.1~182.8 ‘C. 'H-NMR (600 MHz, CDCLy) o:
4.67 (1H, d, J = 3.1 Hz, H-29a), 4.55 (1H, d, J = 3.1
Hz, H-29b), 1.66 (3H, brs, H-30), 1.06 (6H, s, H-23,
26), 1.03 (3H, s, H-24), 0.92 (3H, s, H-27), 0.87 (3H,
s, H-25), 0.78 (3H, s, H-28); “C-NMR (150 MHz,
CDCl;) 6: 218.3 (C-3), 150.9 (C-20), 109.4 (C-29),
54.9 (C-5), 49.8 (C-9), 48.3 (C-18), 47.9 (C-19), 47.4
(C-4), 42.9 (C-14), 42.9 (C-17), 40.8 (C-8), 39.9
(C-22), 39.6 (C-1), 38.2 (C-13), 36.9 (C-10), 35.5
(C-16), 34.2 (C-2), 33.6 (C-7), 29.7 (C-21), 27.4
(C-15), 26.7 (C-23), 25.2 (C-12), 21.4 (C-11), 21.0
(C-24), 19.6 (C-6), 19.3 (C-30), 18.0 (C-28), 15.9
(C-25), 15.8 (C-26), 14.5 (C-27). LL_E%¥s L5 Skl
0, WA S P

&Y 6: AGPRCIRG & CFED, mp 277~
280 °C. 'H-NMR (400 MHz, DMSO-ds) HI *C-NMR
(100 MHz, DMSO-dg) 5 3k — 80", %5zt
a6 NTHE MY,

B 7. Tosh il (B LE, [o]y +59° (¢
0.10, CHCl;). 'H-NMR (600 MHz, CDCl;) ¢: 6.54
(1H, d, J= 8.4 Hz, H-3), 6.42 (1H, d, J= 8.4 Hz, H-2),
6.26 (1H, d, J = 3.6 Hz, H-13a), 5.52 (1H, d, J = 3.0
Hz, H-13b), 4.21 (1H, dd, J = 11.4, 6.0 Hz, H-5), 3.98
(1H, ddd, J = 12.0, 10.2, 3.0 Hz, H-8), 2.74 (1H, m,
H-7), 2.34 (1H, m, H-10), 2.29 (1H, m, H-6a), 2.25
(1H, m, H-6p), 2.23 (1H, m, H-90), 1.54 (3H, s,
H-15), 1.23 (3H, d, J = 6.7 Hz, H-14), 1.03 (1H, m,
H-9B); "“C-NMR (150 MHz, CDCl;) d: 169.6 (C-12),
138.0 (C-11), 135.3 (C-3), 124.6 (C-2), 121.2 (C-13),
95.2 (C-4), 81.6 (C-8), 79.4 (C-1), 77.5 (C-5), 38.8

(C-7), 36.5 (C-9), 35.0 (C-6), 30.8 (C-10), 20.1
(C-15), 14.3 (C-14). VL -¥dh 5 ek i —a7,
W E A 7 A 4B,5B-epoxy-xanthatin-1a,4a-
endoperoxide.

& 8: Jotadiigk (SR 18D, mp 112~114
‘C; [a]1y +215.2° (¢ 1.0, MeOH). "H-NMR (600 MHz,
CDCls) 6: 5.90 (1H, brs, H-4), 5.87 (1H, dd, J = 15.7,
5.4 Hz, H-8), 5.79 (1H, d, J = 15.7 Hz, H-7), 4.41 (1H,
dt, J = 6.4, 5.4 Hz, H-9), 2.44 (1H, d, J = 17.1 Hz,
H-2b), 2.24 (1H, d, J = 17.1 Hz, H-2a), 1.89 (3H, d,
J=1.1Hz, H-13), 1.30 (3H, d, J = 6.4 Hz, H-10), 1.08
(3H, s, H-11), 1.01 (3H, s, H-12); "C-NMR (150
MHz, CDCly) 6: 197.8 (C-3), 162.6 (C-5), 135.6
(C-8), 1289 (C-7), 126.8 (C-4), 78.9 (C-6), 67.9
(C-9), 49.6 (C-2), 41.1 (C-1), 24.0 (C-12), 23.6
(C-11), 22.8 (C-10), 18.8 (C-13). LL_%¥s 5 STk
-8, M EAY) 8 M (6S,9R)-vomifoliol .

WY 9: T E K. "H-NMR (600 MHz,
CDCly) d: 6.83 (1H, J = 15.6 Hz, H-8), 6.46 (1H, d,
J =15.6 Hz, H-7), 5.96 (1H, s, H-3), 2.50 (1H, J =
17.3 Hz, H-2), 2.34 (1H, d, J = 17.3 Hz, H-4), 2.30
(3H, s, H-10), 1.88 (3H, d, J = 1.4 Hz, H-11), 1.11
(3H, s, H-12), 1.02 (3H, s, H-13); "“C-NMR (150
MHz, CDCls) &: 196.9 (C-9), 197.3 (C-3), 160.4 (C-
5), 144.9 (C-7), 130.4 (C-8), 127.9 (C-4), 79.3 (C-6),
49.6 (C-2), 41.4 (C-1), 28.4 (C-10), 24.3 (C-12), 22.9
(C-13), 18.7 (C-11). BA_I-¥dh 5 3cikap i —2",
W 254 9 4 dehydrovomifoliol.

A 10: LA CHED, mp 165~168 C;
[a]®¥ —107.5° (¢ 1.0, H,0). 'H-NMR (600 MHz,
DMSO-de) d: 5.44 (1H, m, H-3), 5.34 (1H, m, H-4),
5.00~4.81 (3H, m, 3X-OH), 4.46 (1H, brs, -OH),
412 (1H, d, J="7.8 Hz, H-1"), 3.72 (1H, q, J = 7.4 Hz,
H-1a), 3.64 (1H, brd, J = 11.5 Hz, H-6'), 3.42 (2H, m,
H-1, 6), 3.20~2.80 (4H, m, H-2'~5"), 2.28 (2H, q,
J=17.0 Hz, H-2), 2.02 (2H, m, H-5), 0.92 GH, t, J =
7.5 Hz, H-6); “C-NMR (150 MHz, DMSO-d;) 6
133.4 (C-3), 125.5 (C-4), 103.2 (C-1'), 77.3 (C-5"), 77.2
(C-3'), 73.9 (C-2), 70.5 (C-4), 68.6 (C-1), 61.5 (C-6"),
27.9 (C-2), 20.6 (C-5), 14.6 (C-6). LA -E¥s 5 ki
E, WA 10 4IR-3- CUS EE-B-D-
HPHET .

WA 11: A5 AR EER 285D . 'H-NMR (600
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MHz, CDCLy) &: 6.27 (1H, s, H-13a), 5.64 (1H, s,
H-13b), 5.42 (1H, dd, J = 9.1, 3.5 Hz, H-5), 2.52 (2H,
m, H-3), 2.51 (1H, m, H-10), 2.25 (4H, m, H-2, 6a, 7),
2.18 (3H, s, H-15), 2.06 (1H, dd, J = 14.8, 9.3 Hz,
H-6B), 1.79 (2H, m, H-8, 9), 1.68 (1H, m, H-8), 1.62
(1H, m, H-9), 1.10 3H, d, J = 7.2 Hz, H-14); “C-
NMR (150 MHz, CDCl5) &: 208.4 (C-4), 170.6 (C-12),
146.8 (C-2), 142.9 (C-11), 139.8 (C-1), 122.5 (C-5),
118.9 (C-13), 48.2 (C-7), 42.5 (C-3), 37.0 (C-10), 34.5
(C-8), 33.8 (C-2), 30.2 (C-6), 25.8 (C-15), 18.6
(C-14). DA_EXod 5 semrapis kA — 5™, Mke
WA 11 24 4-oxo-bedfordia acid.

W 12: AR (BER 488D, mp 77.5~
78.6 C. '"H-NMR (600 MHz, CDCl3) J: 7.05 (1H, d,
J=16.2 Hz, H-2), 6.26 (1H, dd, J = 9.6, 3.6 Hz, H-5),
6.18 (1H, d, J = 16.2 Hz, H-3), 4.54 (1H, dt, J = 12.6,
3.0 Hz, H-8), 3.02 (1H, m, H-11), 2.72 (1H, m, H-10),
2.42 (1H, m, H-6), 2.32 (1H, m, H-6), 2.30 (3H, s,
H-15), 2.20 (1H, m, H-7), 2.10 (1H, m, H-9), 1.69
(1H, m, H-9), 1.23 (3H, d, J = 7.8 Hz, H-13), 1.16
(3H, d, J = 7.8 Hz, H-14); “C-NMR (150 MHz,
CDCls) 6: 198.8 (C-4), 179.0 (C-12), 146.5 (C-2),
143.4 (C-1), 136.5 (C-5), 125.8 (C-3), 79.9 (C-8), 40.3
(C-11), 382 (C-7), 36.4 (C-9), 31.2 (C-10), 27.5
(C-15), 22.8 (C-6), 21.6 (C-14), 12.3 (C-13). LA F%k
5 SCakRE 8, MRS 12 5 110,13-
dihydro-8-epi-xanfbut.

WGP 13 HEEE W (BTR CIR), mp 203~
205 C; FEAMT (254 nm) F 2= GI0,
'H-NMR (400 MHz, CDCl3) 6: 7.60 (1H, d, J = 9.6
Hz, H-4), 6.27 (1H, d, J = 9.6 Hz, H-3), 6.92 (1H, s,
H-5), 6.85 (1H, s, H-8), 6.27 (1H, d, J = 9.2 Hz, H-3),
6.15 (1H, s, -OH), 3.95 (3H, s, -OCH3); "*C-NMR
(100 MHz, CDCls) 8: 161.4 (C-2), 152.0 (C-9), 149.6
(C-7), 143.9 (C-6), 143.3 (C-4), 113.4 (C-3), 111.4
(C-10), 107.4 (C-5), 103.1 (C-8), 56.4 (C-OCH3). LA
S kR S, RS 13 K
[EESIATR

AW 14 AEEPIRG W (HED, mp 122.0~
123.5 ‘C. 'H-NMR (400 MHz, DMSO-dg) &: 6.90
(2H, d, J = 2.4 Hz, H-2, 2'), 6.89 (2H, d, J = 8.0 Hz,
H-5, 5'), 6.82 (2H, dd, J = 8.0, 2.4 Hz, H-6, 6'), 5.58
(2H, s, Ar-OH), 4.74 (2H, d, J = 4.4 Hz, H-7, 7'), 4.24

(2H, m, H-9, 9'), 3.91 (6H, s, 2X-OCHs), 3.86 (2H,
dd, J =9.2, 3.2 Hz, H-9, 9'), 3.10 (2H, m, H-8, 8');
BC- NMR (100 MHz, CDCls) 6: 146.7 (C-3, 3"), 145.2
(C-4, 4", 132.9 (C-1, 1), 119.3 (C-6, 6"), 114.2 (C-5,
5", 108.6 (C-2, 2"), 85.8 (C-7, 7'), 71.6 (C-9, 9'), 55.9
(3, 3'-OCHj3), 54.1 (C-8, 8"). LA ¥ 5 ScikikiE—
HIP, WE S 14 IR .

E 15: LR (R O, mp
128~130 ‘C. 'H-NMR (400 MHz, CDCls) J: 5.35
(1H, brd, J = 4.8 Hz, H-6), 3.54 (1H, tt, J = 9.6, 4.8
Hz, H-3), 1.01 (3H, s, H-18), 0.92 (3H, d, J = 6.7 Hz,
H-21), 0.86 (3H, t, J = 8.0 Hz, H-26), 0.84 (3H, d, J =
7.2 Hz, H-28), 0.81 (3H, d, J = 7.2 Hz, H-29), 0.68
(3H, s, H-19). LA F3d 5 scmkipos — 80, #e
WED 15 N B-15 K 1

&) 16: B R R (B, mp 312~315 C;
'H-NMR (600 MHz, DMSO-ds) 6: 12.50 (1H, brs,
5-OH), 10.74 (1H, brs, 7-OH), 9.34 (3H, brs, 3, 3,
4'-OH), 7.66 (1H, d, J = 2.0 Hz, H-2"), 7.53 (1H, dd,
J =8.4,2.0 Hz, H-6'), 6.87 (1H, d, J = 8.4 Hz, H-5"),
6.39 (1H, d, J = 2.0 Hz, H-8), 6.1 (1H, d, J = 2.0 Hz,
H-6); “C-NMR (150 MHz, DMSO-d;) d: 176.0 (C-4),
163.1 (C-7), 160.8 (C-9), 156.1 (C-2), 147.6 (C-5),
146.1 (C-3"), 135.7 (C-3), 121.9 (C-1"), 119.9 (C-6"),
115.4 (C-5"), 115.0 (C-2'), 102.8 (C-10), 98.1 (C-6),
93.3 (C-8). LA bXds b5 3cmkiE —8, et
HW16 Mt %

&Y 17: LR H (B LB, mp
122~124 °C. "H-NMR (600 MHz, CDCL;) 6: 8.03
(2H, d, J = 9.0 Hz, H-2, 6), 6.93 (2H, d, J = 9.0 Hz,
H-3, 5), 3.88 (3H, s, -OCH3); “C-NMR (150 MHz,
CDCls) 6: 167.2 (-CO-), 160.1 (C-4), 131.8 (C-2, 6),
127.9 (C-3, 5), 122.4 (C-1), 51.9 (-OCH3). L. -%d
HcmaioE S, MOSEI A 17 R
FH R F R
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