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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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BeatAr s aite, IWHASE 7 MEEY, %
€ N HA (xanthnon, 1), %5 H-5* (xanthatin, 2).
3-cycloheptene-1-acetic acid (3). xanthinosin (4).
inusoniolide (5). 5-azuleneacetic acid (6). 2-hydroxy
xanthinosin (7). HH1, WHEY) 1 Hk&W,
GNEEA, AW 3. 64 T RN HRIY 4y
BARR], WEW s o E NG HE MY T o 153
1 NE5H

Bruker AV—400 BUAZ W4 EARANL; 72 EE Ak fie
GFas4n FEELIEIERS (200~300. 300~400 H) %
N B AL TT) s MCT (HAR =38
F]); Sephadex LH-20 (ff[EBRvC/Aw]); SLEG T H
WG A o pr 4t

GH 2010 4 7 FRAE T H AR R Al 1,
P IR AR MY K 27 b 2 B 5 K 7K S 56 T 48 7 Tk i ek
WY B Xanthium sibiricum Patrin ex Widder, FrAs
(%5 201007XA) PRAF T H IR ARME R 22 Fialk 2 e AR
2 RESSE

FRECE SR T2 )6 Hokb 384> 8 kg, 18 ki
o> AR P 3 Ik, BEHK 3 d, WRAiTT 400 g
BE . Rz B KRS SRR 3 0 [Rfos
FIFF ST 53 260 g.

INGE R ARERE (200~300 HD) FEE,
AT (100 @ 152 0 1) BRAEVERL, TLC A
HH133] 6 AN Fr. 1 (42 ). Fr.2 (37 g). Fr.3
(25g). Fr.4 (28 g). Fr.5 (40 g). Fr. 6 (35¢g),
Fr. 1~3 FZN/MRPERRRRI A S RE, SR 75
B Fr. 4 S04RERE (200~300 HD) AR, Aoiit-
AR (60 1 12 0 1) BREEVEME, & IFHIRIR 7 a2
Sephadex LH-20 F:(4if%, 4 MCI B, /K-
FlE (20151 :4) BREEVENG, &IFMHFERSY, i
Ja 3 AT R EZHERE (300~400 HD AE %4 251
FMLAY 3 (200 mg). 4 (63 mg) A5 (70 mg);
Fr. 5 £ (200~300 HD FEOI%E, Hr i,
Pl - FE A5 5, A S 2 (8 g), Fr.5
NIES - & TLC & W JF & JFAH R 23, e
Sephadex LH-20 #1143, S8 )5 73 7l FH MCI i (3
OK-HIEE 2 0 151 2 3) HEATARJEUR, S IFH IR
oy BJEGIRAERER (300~400 HD) A Ak G
1 (9mg). 6 (5mg) F17 (6mg).

3 FEMEE
a1 LRy, R4 (254 nm) ST

TR, 18 S%MR- LR RO HGEAL I 2+
WP, HR-ESI-MS 24 H 734 CisHpO,
(m/z VFEAE 267.159 1, 52l{E 267.158 6 [M+H] D),
RUIFNE Sy 50 L0ANEE EoR HHAE 3 378 em ™' b
-OH FHAEWL I, 1 760 cm™' Ab1FL4E 1176 M G ER
FRIBR LRI . A5 11 "TH-NMR 3545 H 2 W
W FILAS S 5y 1.17 (H-14), 1.23 (H-15); 1 PDIRIIIL
BV IS S oy 5.45 (H-13), 6.17 (H-13); 3 PMESR
FIR FFILAS 5 0y 3.47 (H-3), 3.63 (H-4), 4.28 (H-8).
PC-NMR #H1 DEPT 545 R34 K 2 A HIEAS
5 0c 18.6 (C-14), 19.8 (C-15); 4 NHFIAF S d¢
25.9 (C-6), 36.6 (C-9), 45.2 (C-2), 118.5 (C-13); 6
WHEAS S dc 34.4 (C-10), 48.1 (C-7), 70.3 (C-4),
74.3 (C-3), 82.1 (C-8), 124.9 (C-5); 3 NEMRAS T4,
Fi 1 AAATN BRI BRIE DR 5c 170.0 (C-12), 24
REEZER O 139.7 (C-11), 144.7 (C-1). R4 "H-"H
COSY i, H-14 5 H-10 #H¢, H-10 5 H-9 #HK,
H-9 5 H-8 #12¢, H-8 5 H-7 #15¢, H-7 5 H-6 #H
5%, H-6 5 H-5 fI5¢, alLAE S~ B YCHs-
CH-’CH,-*CH-"CH-°CH,-"CH; #i#l8 HSQC if#t4T
C. HHJE, dc 743 } C-3, dc 703} C-4, XA
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LI LR Bt : PCHs-'CH-"CH-’CH,. 44
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Fig. 1 Structure and key correlations of compound 1
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#*1 k&% 1H BC-NMR. 'H-NMR 1 HMBC #{iE (CD;0OD)
Table 1 “C-NMR, '"H-NMR, and HMBC data of compound 1 (CD;0D)
fir & ¢ Oy 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 82.1 428 (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, J= 6.3 Hz, H-15) 3

L) 2: TOHERGARCEIHEE-PIED , C1sH 9030
mp 114 °C, ESI-MS m/z: 2473 [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, CDC13) 8: 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). LA EGil$d 5 Scmk
a5, M EAY 2 N EHE,

& 3: TLOMPIRY, CisHpOs3. ESI-MS m/z:
251.2 [M+H]". "H-NMR (400 MHz, CDCl5) &: 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) J: 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). LA _F¥d 5 scirdiis—a "),
W E WA 3 24 3-cycloheptene-1-acetic acid.

WA 4: ToMARY), CisHyOs. ESI-MS: m/z
271.3 [M+Na]". '"H-NMR (400 MHz, CDC13) 6: 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, CDCl3) d: 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). DA il ¥ 5 e ki — s,
W EALE Y 4 4 xanthinosin.

AW 5: TotaikY), CisHyOs30. ESI-MS m/z:
249.4 [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),
157 (C-14), 30.0 (C-15); 'H-NMR (400 MHz,
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CDCl5) &: 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). L FoGi %
5 cakaiE — 8, M LA 5 4 inusoniolide s

&) 6: TSEMPIRY), CisHpuO3. ESI-MS mi/z:
253.4 [M+H]". 'H-NMR (400 MHz, CDCl5) &: 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, CDCl5) J: 44.4
(C-1), 23.4 (C-2), 29.0 (C-3), 78.9 (C-4), 44.8 (C-5), 40.3
(C-6), 342 (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 Foeiid 5 scmdhs —5, i
THAEW) 6 Sl 5- azuleneacetic acid.

&Y 7. TRy, CisHaO40 ESI-MS m/z:
265.3 [M+H]". "H-NMR (400 MHz, CDC13) 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, CDCl3) §:
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 a4l 5 ks
— Bl % e &) 7 4 2-hydroxy xanthinosin.
4 g

AR SIS 5 A A0 B S P R 1) A TR S )
Ak 2 B AT T B %, A3 7 ARk 2%
ey, b, (A 2 = R 42, Benoit
AN B MERE 2 B W BHEXT I, RS2 T 624 A

BRI (ATCC 66-390), Jeit&FKE (LMA
9061085) FIUHEIE B (CBS 113-26) [l k.
IR BOR AW TR W], «, B AEIT y R
W SR RE ], BRI SR R M BTR] feal ol 5
W12 A 15 A0 L T 4 B F 0325 1 S5 ) G 12
Koo & 4. 7 WHAYL Candida albicans. C.
glabrata. Aspergillus fumigatus “SITHIEVERY, Tx}
WY 5 F 6 FG T FARE R D SRS 3 41,
WEA o, p Ay WERERER], WIFTRMERA
T 1 R o %) s 2 A 5 1 1 e S
VA 5T b BRI DR LR S ) TR e T A
o, BANHUNTy BRSSP mt, (0 B A ik
WA TR ST o

52 3Lk
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