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Isolation and identification of chemical constituents in Xanthium sibiricum
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Abstract: Objective To study the chemical constituents in the aerial part of Xanthium sibiricum. Methods Compounds were
isolated by repeated silica gel, preparative TLC, MCI, and Sephadex LH-20 column chromatography. Their structures were identified
by their spectroscopic data. Results Seven compounds of susquiterpene were isolated and identified as xanthnon (1), xanthatin (2),
3-cycloheptene-1-acetic acid (3), xanthinosin (4), inusoniolide (5), 5-azuleneacetic acid (6), and 2-hydroxy xanthinosin (7),
respectively. Conclusion Compound 1 is a new compound named xanthnon, componds 3, 6, and 7 are obtained from this plant for the
first time, and compound 5 is yielded from the plants in Xanthium L. for the first time. Among them, compound 1 accounts for 0.1% of
the acrial part of X. sibiricum and has the potential to be exploited as a novel bactericide.
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Fig.1 Structure and key correlations of compound 1
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x1 L& 18 C-NMR. "H-NMR #1 HMBC #[#& (CD,0D)
Table1 "“C-NMR, 'H-NMR, and HMBC data of compound 1 (CD;0D)
{8 dc O HMBC
1 144.7 —
2 452 2.15 (1H, m, H-2a); 2.30 (1H, m, H-2b) 4
3 74.3 3.47 (1H, m, H-3)
4 70.3 3.63 (1H, m, H-4)
5 124.9 5.68 (1H, dd, J = 3.3, 8.7 Hz, H-5) 2,7,10
6 25.9 2.09 (1H, m, H-6a), 2.54 (1H, m, H-6b) 1,8, 11
7 48.1 2.53 (1H, m, H-7) 5
8 82.1 4.28 (1H, dt, J = 3.0, 12.5Hz, H-8) 6
9 36.6 1.81 (1H, dt,J = 3.8, 12.3 Hz, H-9a), 2.26 (1H, m, H-9b) 1,7, 14
10 34.4 2.65 (1H, m, H-10) 2,5,8
11 139.7 —
12 170.0 —
13 118.5 5.45,6.17 (2H, d,J= 3.1 Hz, H-13) 12,7
14 18.6 1.17 3H, d, J= 7.5 Hz, H-14) 1
15 19.8 1.23 3H, d, /= 6.3 Hz, H-15) 3

A 2: TR AR CH BRI  C1sH 19030
mp 114 °C, ESI-MS m/z: 247.3 [M+H]". “C-NMR
(100 MHz, CDCl5) 6: 144.4 (C-1), 148.3 (C-2), 124.4
(C-3), 198.2 (C-4), 138.0 (C-5), 26.9 (C-6), 47.2 (C-7),
81.2 (C-8), 36.4 (C-9), 28.9 (C-10), 139.0 (C-11),
169.5 (C-12), 118.6 (C-13), 18.6 (C-14), 27.6 (C-15);
'H-NMR (400 MHz, CDCl5) 6: 7.07 (1H, d, J = 16.1
Hz, H-2), 6.20 (1H, d, J = 16.1 Hz, H-3), 6.29 (1H, dd,
J=9.1,3.3 Hz, H-5), 2.80 (1H, ddd, J = 16.7, 9.1, 2.5
Hz, H-6a), 2.20 (1H, ddd, J = 16.7, 12.2, 3.3 Hz,
H-6b), 2.56 (1H, dt, J = 12.2, 2.6 Hz, H-7), 4.29 (1H,
dt, J=12.2, 2.6 Hz, H-8), 2.38 (1H, ddd, J = 12.8, 3.9,
2.6 Hz, H-9b), 1.85 (1H, dt, J = 12.8, 3.9 Hz, H-9a),
3.08 (1H, m, H-10), 6.20 (1H, d, J = 3.3 Hz, H-13a),
5.49 (1H, d, J = 3.3 Hz, H-13b), 1.16 (3H, d, J = 7.4
Hz, H-14), 2.30 (3H, s, H-15). DL EOGil#ed 5 Sk
WiE—, %A 2 hEH .

WA 3: kY, CisHpO0s. ESI-MS m/z:
251.2 [M+H]". "H-NMR (400 MHz, CDCl3) &: 5.42
(1H, dd, J = 3.5, 9.3 Hz, H-5), 2.26 (1H, m, H-6a),
2.09 (1H, dd, J = 9.3, 14.5 Hz, H-6b), 2.54 (1H, m,
H-7), 2.30 (1H, m, H-10), 6.29 (1H, brs, H-13a), 5.65
(1H, brs, H-13b), 1.11 (3H, d, J = 7.3 Hz, H-14), 2.17
(3H, s, H-15) ; "*C-NMR (100 MHz, CDC15) 6: 147.3

(C-1), 33.4 (C-2), 42.7 (C-3), 209.0 (C-4), 122.6 (C- 5),
32.7 (C-6), 39.4 (C-7), 31.5 (C-8), 33.8 (C-9), 37.1
(C-10), 1462 (C-11), 172.4 (C-12), 124.7 (C-13), 16.3
(C-14), 30.0 (C-15). L %5 scikdhis s,
W A 3 2N 3-cycloheptene-1-acetic acid.

e 4: LEMARY), CisHyO0s0 ESI-MS: m/z
271.3 [M+Na]". 'H-NMR (400 MHz, CDC]13) : 5.52
(1H, dd, J = 8.7, 3.1 Hz, H-5), 2.47 (1H, m, H-6a),
2.02 (1H, m, H-6b), 4.24 (1H, dt, J = 12.4, 2.8 Hz,
H-8), 1.77 (1H, m, H-9a), 2.30 (1H, m, H-9b), 5.45
(1H, d, J = 3.2 Hz, H-13a), 6.16 (1H, d, J = 3.2 Hz,
H-13b), 1.14 (3H, d, J = 7.2 Hz, H-14), 2.17 (3H, s,
H-15); "*C-NMR (100 MHz, CDCL) : 146.3 (C-1),
34.4 (C-2), 42.7 (C-3), 208.0 (C-4), 121.6 (C-5), 26.0
(C-6), 48.2 (C-7), 82.0 (C-8), 37.0 (C-9), 34.0 (C-10),
139.8 (C-11), 170.1 (C-12), 118.5 (C-13), 18.5 (C-14),
30.0 (C-15). LA o6l #odis 5 Sc ik i — a1,
WL 24 &) 4 4 xanthinosin.

W& 5: LOMPIRY), CisHyOs. ESI-MS m/z:
2494 [M+H]. “"C-NMR (100 MHz, CDCl3) &:
146.0 (C-1), 33.1 (C-2), 41.7 (C-3), 207.7 (C-4), 123.7
(C-5), 81.4 (C-6), 47.7 (C-7), 30.8 (C-8), 23.9 (C-9),
37.5 (C-10), 140.0 (C-11), 170.2 (C-12), 118.7 (C-13),
15.7 (C-14), 30.0 (C-15); 'H-NMR (400 MHz,
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CDCl;) d: 2.32 (2H, m, H-2), 2.56 (2H, m, H-3), 5.65
(1H, d, J = 2.2 Hz, H-5), 4.71 (1H, dd, J = 10.3, 2.2
Hz, H-6), 2.50 (1H, m, H-7), 6.12 (1H, d, J = 3.2 Hz,
H-13a), 5.43 (1H, d, J = 3.1 Hz, H-13b), 1.06 (3H, d,
J=17.5Hz, H-14), 2.14 (3H, s, H-15). LA FGids
5 SriRARaE — 25, 2 A 5 2 inusoniolide..

WEw6: TOuRY, CisHyuOs50 ESI-MS m/z:
253.4 [M+H]". 'H-NMR (400 MHz, CDCl3) 6: 1.92
(1H, m, H-1), 1.72 (1H, m, H-2a), 1.46 (1H, m, H-2b),
2.05 (1H, m, H-3a), 1.37 (1H, m, H-3b), 3.72 (1H, t, J =
8.8 Hz, H-4), 1.76 (1H, dd, J = 14.5, 2.5 Hz, H-6a), 1, 50
(1H, dd, J = 14.5, 12.0 Hz, H-6b), 2.82 (1H, m, H-7),
1.87 (1H, m, H-8a), 1.62 (1H, m, H-8b), 1.65 (2H, m,
H-9), 1.89 (1H, m, H-10), 6.26 (1H, brs, H-13a), 5.63
(1H, brs, H-13b), 0.98 (3H, d, J = 7.0 Hz, H-14), 0.92
(1H, s, H-15); C-NMR (100 MHz, CDCls) ¢: 44.4
(C-1), 23.4 (C-2), 29.0 (C-3), 78.9 (C-4), 44.8 (C-5), 40.3
(C-6), 34.2 (C-7), 31.2 (C-8), 33.6 (C-9), 34.5 (C-10),
147.0 (C-11), 172.0 (C-12), 124.4 (C-13), 16.8 (C-14),
16.9 (C-15). LA EJ6i$di 5 ScmiafE —2d™, i
THAEM 6 K 5- azuleneacetic acid.

B 7: CEMPIRY), CisHyO40 ESI-MS mi/z:
265.3 [M+H]". "H-NMR (400 MHz, CDCl3) 6: 4.50
(1H, dd, J = 9.6, 1.4 Hz, H-2), 2.73 (1H, dd, J = 17.2,
9.6 Hz, H-3a), 2.62 (1H, dd, J = 17.2, 2.7 Hz, H-3b),
5.86 (1H, dd, J=9.2, 3.2 Hz, H-5), 2.55 (1H, ddd, J =
15.1,9.2, 2.2 Hz, H-6a), 2.11 (1H, ddd, J = 15.1, 12.0,
3.2 Hz, H-6b), 2.44 (1H, m, H-7), 431 (1H, dt, J =
12.5, 2.9 Hz, H-8), 2.32 (1H, dt, J = 13.1, 3.4 Hz,
H-9b), 1.71 (1H, dt, J = 12.4, 3.4 Hz, H-9a), 2.82 (1H,
m, H-10), 6.16 (1H, d, J = 3.3 Hz, H-13a), 5.45 (1H,
d, J=3.3 Hz, H-13b), 1.19 (3H, d, J = 7.4 Hz, H-14),
2.22 (3H, s, H-15); “C-NMR (100 MHz, CDC13) ¢:
148.3 (C-1), 73.9 (C-2), 48.7 (C-3), 209.1 (C-4), 123.7
(C-5), 25.2 (C-6), 48.2 (C-7), 82.2 (C-8), 36.9 (C-9),
29.8 (C-10), 139.4 (C-11), 169.9 (C-12), 118.5 (C-13),
19.3 (C-14), 30.9 (C-15). LA Y6l Hds 5 ki s
— ), WA &) 7 4 2-hydroxy xanthinosin.
4 it
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