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Abstract : Ninecompounds were isolated from Xanthiumchinense. By means of ESI-MS and NMR | their structures were i-
dentified as dihydro-xanthienopyran (1), xanthienopyran (2) , oliolide (3 ) , 3-isopropyl-5-acetoxycyclohexene-2-one-1
(4),(E)-2,5-dihydroxycinna-mic acid(5) ,caffeic acid(6) ,caffeic acid ethyl ester(7) ,chlorogenic acid(8) , axillarin

(9). Among 1 ~9,1 was obtained as a new compounds,while 2 ~9 were first isolated from X. chinense.
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Fig. 1

HHEE

&1 EEBEK;ESI-MS m/z319 [M+H] *,
HR-ESI-MS m/z319. 09992 [M + H]*, #iE H4F
KK C H 0,8, 5 T AWHE R 9. 5GP 2
9 H A1 C NMR $di A e, fb &9 1 #Y° C NMR
R 10 RGBS S, H-NMR B8 i 120 =X
W TS5 6,5.54(dd,J = 15.6,7.2 Hz) Fl

(8 mg) 4(9 mg) 5(12mg) ;B3b Ll 55 HPLC 4
1k, 1559 6 (2 mg) 7(9 mg) 8(2 mg) ;B3d £
ODS Sephadex LH-20 #lifk, 158 & 4 9 (7 mg)
(K1),

a1 ~9 MILEER

Chemical structures of compounds 1-9

645.97(dt,J = 15.6,7.2 Hz) ; BHMLEW 1 ik
a2 LD, 5 T8 LEW 1M
HMBC B35 B s s B T 1 8,,5. 54 #1 5. 97
A3 055 3 ARk P R 6,81, 5 1 Y 3k 5.31. 8 £
TG KRR, RS 1R TihaW 2 h Co-
C10 XUEE, 1M C11-C12 WU IR, il A T 4k
81 15Kk 11, 12-dihydro-xanthienopyran, 44,
HY 1 H FPC NMR S 3% 1,

R1 &1 F2 8" HF"C NMR £48 ( DMSO-d, )
Table I 'H and "C NMR data of compounds 1 and 2
1(600 MHz) 2(500 MHz)

N '"H NMR 3¢ NMR "H NMR B3¢ NMR
2 143.5 143.5
3 7.19d(1.2) 121.5 7.20 s 121.5
3a 143.9 144.0
4 7.42 s 114.0 7.42's 114.0
4a 120.2 120.1
5 10.20 s 150.6 10.21 s 150.5
6 169.7 169.5
8 6.08 d(7.2) 81.5 6.15 d(7.0) 81.2
8a 135.0 134.8
8b 125.0 125.3
9 5.54 dd(15.6,7.2) 125.2 5.66 dd(15.0,7.0) 125.4
10 5.97 di(15.6,7.2) 136.4 6.45 dd(15.5,11.0) 134.8
11 2.05m 31.8 6.12 dd, (15.0,11.0) 130. 6
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1(600 MHz) 2(500 MHz)
N "H NMR 3¢ NMR "H NMR B¢ NMR
12 1.40 m 25.3 5.82 di(15.5,7.0) 134.7
13 1.40 m 32.3 2.21 q(6.5) 36.3
14 3.37m 60.9 3.43 1(6.5) 60.8
15 2.59 s 16.3 2.59 s 16.3

a2 Bk, ESI-MS m/z 317 [M +
H]'. &2 19 H M°C NMR £ 1. LIk
Hod 5 Scmk s oA B BRI S N E
75 Mg ( xanthienopyran)

& 3 AEBEK; ESI-MS m/z 197 [M +
H]*,'"H NMR(CD,0D,500 MHz)§:4.16(1H,m, H-
3),5.70(1H,s,H-7),1.22(3H,s,H9),1.45(3H,
s,H-10),1.69(3H,s,H-11) ;" C NMR(CD,0D, 125
MHz)8:37.1(C-1),47.9(C-2),67.1(C-3),46.4
(C4),88.8(C-5),185.6(C-6),113.2(C-7),174.4
(C-8),27.3(C9),31.0(C-10) ,26.8(C-11), i I
B 5 Scmk xR — B R AL S o
N g (loliolide )

wEW 4 BEMEK; ESI-MS m/z 197 [M +
H]*,'H NMR(CD,0D,500 MHz)§:5.80(1H,s, H-
2),1.98(1H,dd,J = 12.0,6.0 Hz,H4a),1.55
(1H,dd,J = 12.0,3.0 Hz,H4b) ,4.25(1H,m,H-
5),2.46(1H,dd,J = 12.0,7.0 Hz, H-6a),1.79
(1H,dd,J = 12.0,3.0 Hz,H-6b),1.60(1H, m, H-
7),1.47(3H, m,H-9),1.27 (3H, m, H-8),1. 78
(3H,s,H-11) ;”C NMR(CD,0D,125 MHz)§:187.0
(C-1),111.9(C-2),87.3(C-3),45.8(C4),65.1
(C-5),47.5(C-6),35.8(C-7),25.7(C-8),26.0(C-
9),174.4(C-10),29.6( C-11) , LI | ¥ 5 i’
X R AR — B, %2 i k& W) R 3-isopropyl-5-ace-
toxycyclohexene-2-one-1

wEW S ABMAK; ESI-MS m/z 181 [ M +
H]*,'H NMR ( CD,0D, 500 MHz) §:6.97 (1H,d,
7.5,H3),6.70 (1H,d,J = 7.5 Hz,H4),7. 28
(1H,s,H-6),6.71(1H,d,J = 15.0 Hz,H-7),5.66
(1H,d,J = 15.0 Hz,H-8);"”C NMR(CD,0D, 125
MHz) §:128.5(C-1),149.3(C-2),118.0(C-3),
115.7(C4),147.4(C-5),123.2(C-6) ,147.7(C-
7),116.8(C-8),170.7(C9) . LI I %4z 53 ik
X — 3, S8 AW R (E) -2, 5-dihydroxycin-

namic acid,

a6 8 &MAK; ESI-MS m/z 179 [ M-
H] ,'"H NMR(CD,0D,500 MHz)8:7.47(1H,d,J =
16.0 Hz,H-7) ,6.97(1H,d,J = 2.0 Hz,H-2) ,6.87
(1H,dd,J = 8.5,2.0 Hz,H-6) ,6.71 (1H,d,J =
8.5 Hz,H-5),6.16(1H,d,J = 16.0 Hz,H-8);"C
NMR ( CD;0D, 125 MHz) §:128. 1 (C-1),115.4(C-
2),149.8(C-3),147.1(C4),116.8(C-5),123. 1
(C-6),147.3(C-7),115.8(C-8),171.3(C9), Lk
el S Sk ) R, % A A e R
(caffeic acid)

WwEWm T BEHEK; ESI-MS m/z 231 [ M +
Na]*,207 [M-H] ,'H NMR(DMSO-d, ,500 MHz)§:
7.45(1H,d,J = 16.0 Hz,H-7),7.04 (1H,brs, H-
2),6.98(1H,d,J = 8.0 Hz,H-6),6.75(1H,dd,J
= 8.0 Hz,H-5),6.24(1H,d,J = 16.0 Hz,H-8),
4.14(2H,q,J = 7.0 Hz,H-1"),1.23(3H,t,/=7.0
Hz,H-2") ;" C NMR ( DMSO-d,, 125 MHz) §:125. 8
(C-1),114.3(C2),148.9(C-3),145.4(C4),
116.2(C-5),121.7(C-6),146.0(C-7),115.2(C-
8),166.9(C9),60.6(C-1"),14.6(C2"), i %k
35 5 3CHR T X A — B, M AL A o TR
B (caffeic acid ethyl ester) ,

& 8 B &M XK; ESI-MS m/z 353 [ M-
H]","H NMR(DMSO-d,,500 MHz)§:7.50(1H,d,J
= 16.0 Hz,H-7),6.98(1H,d,J = 2.0 Hz,H-2),
6.89(1H,dd,J = 8.0,2.0 Hz,H-6),6.72(1H,dd,
J =8.0 Hz,H-5),6.20(1H,d,/ = 16.0 Hz,H-8),
5.27,4.11,3.67(H-10,11,12),2.11-2.18,1.98 ~
2.04(H-13,15) ;" C NMR ( DMSO-d,, 125 MHz) §:
128.1(C-1),115.4(C-2),149.9(C-3),147.1(C-
4),116.8(C-5),123.3(C-6),147.4(C-7),115.5
(C-8),168.9(C-9),76.4(C-10),72.2(C-11),71.6
(C-12),39.1(C-13),73.7(C-14) ,38.5(C-15),
177.3(C-16) . LA_FB0HE 5 Scik ™) xf B S A — 3,
W S 1Z AL A R 2 IR 12 ( chlorogenic acid)

a9 EEMEK; ESI-MS m/z 345 [ M-
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H] .'H NMR(DMSO-d,,500 MHz)§:7.43(1H,d,J
= 7.5 Hz,H-6"),6.90(1H,dd,J = 7.5 Hz,H-5"),
7.53(1H,s,H-2"),6.50(1H,s,H-8),3.77(3H,s,
OMe-3) ,3.74 (3H,s,OMe-6) ;° C NMR ( DMSO-d, ,
125 MHz)58:155.5(C-2),137.3(C-3),178.0(C4) ,
151.6(C-5),131.2(C-6),157.9(C-7),93.9(C-8),
152.3(C9),104.3(C-10),120.8(C-1") ,115.3(C-
2'),145.2(C-3"),148.7(C4"),115.7(C-5"),
120.5(C-6"),59.9 (0CH,-3),59.7( OCH,-6) , LA
B SR R IR — B, e AL S PR
#44 Z (axillarin) ,

S 30k
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