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Abstract Cang Er Zhi (Fructus Xanthii), from the fruit of Xanthium sibiricum Patr., is a commonly used traditional Chinese
medicine for chronic rhinitis with a little toxicity. In order to prove the material of X. sibiricum that produce bioactivities,
it is necessary to investigate its chemical constituents. Solvent extraction, repeated column chromatography on silica, C-18
and MCI were used for isolating compounds from the 80% MeOH/H,O extract of X. sibiricum, and MS and NMR spectral
evidences were used for structure elucidation. Seven compounds were isolated: Ferulic acid (1), caffeic acid (2), chlorogenic
acid (3), 4-O-caffeoyl quinic acid methyl ester (4), N-(1-D-deoxyxylitolyl)-6,7-dimethyl-1,4- dihydro-2,3-quinoxalinedione (5),
caffeic acid choline ester (6) and dihydrophaseic acid sodium salt 4’-O-f-D-glucopyranoside (7). Among of them, compounds
4~7 were isolated from X. sibiricum for the first time. Figl, Ref 10
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Fig. 1 The chemical structures of compounds 4~7
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& P1: C H,0,, Bk (Z-HEE) . ESI-MS: m/z
193 [M - H]. 'H-NMR (600 MHz, CDCL,) 6: 7.56 (1H, d, J =
15.7 Hz, H-7) , 706 (1H, d, J= 1.8 Hz, H-2) , 6.95(1H, dd, J
=18, 8.5Hz, H-6), 6.84 (1H, d, J=8.5Hz, H-5), 6.23 (1H,
d, J=157 Hz, H-8) , 3.79 (3H, s, —OCH,) . I ¥ ¥
5 3CHRB31—3%, # e MBI 2R (Ferulic acid) .

& ¥2: CHO,, BE M (S0 -HEE) . 'TH-NMR (600
MHz, DMSO-d,) 6: 9.54 (1H, brs, 4-OH) , 9.12 (1H, brs,
3-OH), 7.38 (1H, d, J = 16.2 Hz, H-7), 7.00 (1H, d, J= 1.8
Hz, H-2), 693 (1H, dd, J= 1.8, 8.4 Hz, H-6), 6.73 (1H, d,
J=84Hz, H-5), 623 (1H, d, J=16.2 Hz, H-8) . L\ I i %k

5 5 SCHR[4]— 3%, B e HUmMERR (Caffeic acid) .

fe& 3. C H 0, FEHAK. 'H-NMR (600 MHz,
DMSO-d,) 6: 2.5 (1H, brs, —COOH) , 9.56 (1H, brs,
4'-OH), 9.13 (1H, brs, 3’-OH) , 7.43 (1H, d, J = 15.7 Hz,
H-7'), 7.04 (1H, d, J=2.2 Hz, H-2"), 6.99 (1H, dd, J=2.2,
8.4 Hz, H-6'), 6.78 (1H, d, J = 8.4 Hz, H-5"), 6.16 (1H,
d, J=15.7 Hz, H-8'), 5.08 (1H, d, J = 4.4 Hz, H-5) , 3.94
(1H, brs, H-3), 3.57(1H, d, J = 4.0 Hz, H-4) , 2.02 (2H,
m, H-6), 1.96 (1H, brd, J = 4 Hz, H-2a), 1.80 (1H, brd,
J=5Hz, H-2b). UL 0¥ 5 SCHR[S]— 30, B2 b et iR

(Chlorogenic acid) .

G ¥4: C H,0,, EEHKAK. 'H-NMR (600 MHz,

Acetone- d.) : 2.22 (1H, m, H-2a) , 2.15(1H, m, H-2b) ,
4.16 (1H, m, H-3), 5.06 (1H, m, H-4) , 5.33 (1H, m, H-5) ,
2.03 (1H, m, H-6a), 2.00 (1H, m, H-6b) , 3.67 (3H, s,
H-8), 7.15(1H, d, J= 2.0 Hz, H-2"), 6.86 (1H, d, J = 8.4
Hz, H-5'), 7.02 (1H, dd, J = 2.0, 8.4 Hz, H-6') , 7.52 (1H,
d, J =157 Hz, H-7"), 6.23(1H, d, J = 15.7 Hz, H- 8') ;
BC-NMR (150 MHz, Acetone-d,) d: 75.0 (C-1), 37.0 (C-2) ,
69.9(C-3),72.1(C-4),70.6(C-5), 37.8(C-6) , 173.6 (C-7),
51.6 (C-8), 166.1(C-1"), 114.3(C-2"), 145.5(C-3"), 126.7
(C-4"),114.8(C-5"), 145.0 (C-6') , 147.9(C-7") , 115.5
(C-8"), 121.6 (C-9") . LA LI H i 5 SCrk[6]— 2k, Hlods
R 4-O-WHE i 25 T R H R (4-O-caffeoyl quinic acid methyl
ester) .

k& ¥s: C H, ON,, FkR (Af-HEE). ESI-
MS: m/z 323[M-H]. 'H-NMR (600 MHz, DMSO-d,) 6: 11.8
(1H, brs, 4-NH) , 6.90 (1H, s, H-6), 7.30 (1H, s, H-9) ,
2.17(3H, s, H-11), 2.20 (3H, s, H-12) . 3C-NMR (150
MHz, DMSO-d,) d: 156.2(C-2) , 154.3(C-3) , 131.5(C-5) ,
116.5(C-6) , 123.8(C-7), 125.4 (C-8), 117.0 (C-9) , 131.8
(C-10), 45.1(C-1'), 68.7(C-2"), 73.2(C-3"), 74.1(C-4"),
63.9(C-5") . L 804l 5 scmk[7]— 3k, e e, 7-—H
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F-1,4-—5(-2,3-1 IR Mk ] [N- (1-D-deoxyxylitolyl) -6,7-
dimethyl-1,4- dihydro-2,3-quinoxalinedione].

L& 6. C H, ON, Bk (HE) . 'TH-NMR (600
MHz, DMSO-d,) 6: 7.53 (1H, d, J=15.8 Hz, H-7) , 7.14 (1H,
d, J = 1.8 Hz, H-2), 7.00 (1H, dd, J = 1.8, 8.1 Hz, H-6),
6.82 (1H, d, J = 8.1 Hz, H-5), 6.30 (1H, d, J = 15.8 Hz,
H-8), 4.56 (2H, brs, H-10) , 3.75(2H, m, H-11), 3.17 (9H,
s, H-12, 13, 14) ; BC-NMR (150 MHz, DMSO-d,) d: 25.7

(C-1),122.1(C-2), 149.3(C-3), 146.2(C-4) , 115.5(C-5) ,
113.6 (C=6) , 146.5(C-7), 116.4(C-8) , 166.4 (C-9) , 64.4
(C-10), 58.1(C-11), 53.5(C-12. 13, 14) . LA IR H4t 5
SCHR[8]— 2, B4 2 JyminmE R Ik i ( Caffeic acid choline
ester) .

A5 97: C,H, 0, Na, {84, 'TH-NMR (600 MHz,
DMSO-d,) d: 8.03 (1H, d, J = 16.2 Hz, H-8) , 6.11 (1H, d,
J =162 Hz, H-7), 5.66 (1H, s, H-14) , 4.08-3.99 (1H, m,
H-3), 3.62(1H, d, J= 7.0 Hz, H-11b) , 3.54(1H, d, J = 7.0
Hz, H-11a), 2.01 (1H, m, H-2b), 1.80 (1H, m, H-4a) , 1.62

(1H, m, H-2b), 1.62 (1H, m, H-4b) , 4.16 (1H, d, J = 7.7
Hz, H-1'), 2.87(1H, t, J = 8.4 Hz, H-2'), 3.11 (1H, t, J =
8.8 Hz, H-3'), 3.06 (1H, m, H-4'), 3.01 (1H, m, H-5'), 3.41

(1H, dd, J=12.0, 5.5 Hz, H-6a') , 3.61 (1H, dd, J=12.0, 2.0
Hz, H-6b") ; "C-NMR (150 MHz, DMSO-d,) 6: 48.2(C-1) ,
42.0(C-2),72.0(C3), 42.2(C-4), 859(C-5), 81.7(C-6),
131.4(C-7), 131.0 (C-8), 21.0 (C-10) , 75.6 (C-11) , 16.6

(C-12), 20.1(C-13), 102.0(C-1"), 73.9(C-2") , 77.2(C-3"),
70.6 (C-4") , 77.2(C-5") , 61.6 (C-6") . LA 54 5 ik 4R B #Y
4-O-" AL VR -B-D-F A B AT DA — 2. #ESC-NMR
FRA I E] C-9F C-1411 {5 5, W RE R R ILIE L T80 sk,
K A Bk S A R B TRV BT DL BB AR A W 1) Ay T 2N
hC,H,0,Na, }4'-0-— 5 L1463 1% 54 £ -B-D-H % B 1

( Dihydrophaseic acid sodium salt 4-O-f-D-glucopyranoside) .
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