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Chemical constituents from flower of Eupatorium chinense
and their antibacterial activity

CHEN Yu",SUN Zhi-Ying", YANG Yu-chun, LAN Jia-hui, YANG Xia, CHENG Fan,LIU Cheng-xiong* ,ZOU Kou*

Hubei Key Laboratory of Natural Products Research and Development ,College of Biological and Pharmaceutical
Sciences ,China Three Gorges University , Yichang 443002 , China

Abstract;: To study chemical constituents of the flower of Eupatorium chinense ,various chromatographic techniques,including
normal phase silica gel column chromatography, preparative thin-layer chromatography, and preparative HPLC were used.
Their structures were determined by various spectral data. Finally ,nine compounds were isolated from the acetic ether extract
of flower of E. chinense and the structures were identified as 3,11-dioxo-olean-12-ene(1) ,38-( octanoyloxy ) -11-oxoolean-12-
en-28-oic acid (12) , B-armyrin (3) , kaempferol -3-0-8-D-galactoside (4) , ethyl caffeate (5) ,5-Methyl-2-( 1-methylethyl )
phenyl-B-D-glucopyranoside(6) , eupalinolide K (7), 11-hydroxy-10, 11-dihydro-euparin (8 ) , dieupachinin E (9). Among
them , compounds 1-7 were isolated from the flower of E. chinense for the first time. Compounds 1-3, belonging to oleanolic
pentacyclic triterpenoids, were isolated for the first time from Eupatorium chinensis and presumed to be the characteristic con-
stituent of the flower of Eupatorium chinensis. Moreover ,the antimicrobial activity of compound 1-7 was tested and evaluated
by Oxford cup method. The results showed that the tested compounds had different degrees of antimicrobial activity against
bacteria or fungus. Compounds 1 and 4 had the best activity. The study was the first report about the chemical constituents of
the flower parts of E. chinense.
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ters /3 1) ) ; Venusil XBP C, {0 3% 4 (250 mm x 10
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cillin) Jy IEXFHE
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2.1 HHEE
WwEW1 T RIRGE N, S0 T &7 ;mp. 243

~247 °C;'H NMR ( DMSO-d, , 400 MHz) §,:0.91,
0.93,0.94,1.11,1.14,1.21,1.29,1.31(all s,8 x
Me) ,2.67(1H, m,H-2a),2.99(1H,m,H-2b) ,2. 40
(1H,s,H9),5.67(1H,s,H-12),2.47 (1H, m, H-
18) ;" C NMR ( DMSO-d,,100 MHz)§.:39.7(C-1),
32.4(C-2),217.4(C-3),47.8(C4),55.4(C-5),
18.8(C-6),33.0(C-7),36.7(C-8),61.0(C9),
34.8(C-10),200. 1(C-11),128.0(C-12) ,171.2( C-
13),43.5(C-14),28.8(C-15),26.9(C-16),33. 1
(C-17),48.3(C-18),45.8(C-19),31.7 (C-20),
35.0(C21),37.1(C22),24.4(C-23),19.1(C-
24),16.3(C-25),22.0(C-26),27.0(C-27),24.1
(C-28),13.2(C29),23.5(C-30), LI ¥4 C
BRARGE " — B0, MO R A A o 3,11 - A
SRR

e 2 JEMKK, BT HE; ' H NMR
(DMSO-d, ,400 MHz)§,,:1. 31 (2H,H-1) ,1.41(2H,
m,H-2),4.47(1H,dd,J = 11.6 Hz,4. 6 Hz,H-3a) ,
1.35(1H,H-5),1.29(2H, m,H-6) ,1. 38 (2H, m, H-
7),2.33(1H,s,H9) ,5.65(1H,s,H-12) ,1.25(2H,
m,H-15),1.73 (2H, m, H-16),2.88 (1H,dd, J =
13.6 Hz, 6.35, H-18),1.20 (2H, m, H-19), 1. 18
(2H,m, H-21),1.25(2H, m, H-22),0.85 (3H, s,
Me-23),0.85(3H,s, Me-24),1. 11 (3H, s, Me-25) ,

0.91(3H,s,Me-26),1.34(3H,s,Me-27) ,0.92(3H,
s,Me29),0.92(3H,s,Me-30) ,2.27(2H,t,J = 7.5
Hz,H2'),1.6 (2H, m, H3"),1.2 (2H, m, H4") ,
1.2(2H, m,H-5") ,1.2(2H, m,H-6") ,1.2(2H, m,
H-7'),0.87 (3H,t,J = 7.7 Hz,Me-8");"” C NMR
(DMSO-d,, 100 MHz) 8.:38.7 (C-1),28.9(C-2),
80.0(C-3),38.2(C4),54.4(C-5),17.1(C-6),
33.0(C-7),43.4(C-8),62.6(0C9),37.2(C-10),
203.2(C-11),128.1(C-12),166.2(C-13) ,45. 1 (C-
14),27.3(C-15),24.4(C-16),45.9 (C-17) ,40. 4
(c-18),44.2(C-19),30.6 (C-20),33.7 (C-21),
31.9(C22),28.1(Me23),16.6 (Me -24),16.7
(Me 25),19.2 (Me-26),23.1(Me 27),178.5( C-
28),32.8 (Me 29),23.4(Me-30),173.1(C-1"),
34.7(C-2"),23.1(C-3"),29.8(C4"),29.3(C-5"),
31.6(C-6"),22.2(C-7"),14.0(Me-8") , L) I %4
53R IR — 8 WO R AL A 38-(CEkE R
) 11 -F A 1 -12 03528 -1 ( madhucic acid) .

wEW3 G, 5% THE, mp. 196 ~
198 °C;'H NMR ( DMSO-d,, 400 MHz) §,: 0. 81,
0.84,0.88,0.89,0.98,1.00,1.02,1.04 (all s,8 x
Me) ,3.26(dd,J = 10.4 Hz,5.4,H-3),5.23(t,J =
3.6 Hz, H-12) ;" C NMR ( DMSO-d,, 100 MHz) §..:
38.6(C-1),26.9(C2),79.0(C-3),37.1(C4),
55.2(C-5),18.4(C-6),32.6(C-7),39.8(C-8),
47.2(C-9),37.0(C-10),23.5(C-11),121.7 (C-
12),145.2(C-13) ,41.7(C-14),28.4(C-15),26.2
(C-16),32.7(C-17),47.6 (C-18),46.8 (C-19),
31.1(C20),34.7(C21),37.2(C22),28.1(C-
23),15.6(C24),15.5(C-25),16.8 (C-26),26.0
(C-27),27.2(C-28),33.3(€29),23.5(C-30), Lk
Rd S Sk HGE B O A Y B
REAREE

wEW4 wmOBK, 5HE THE., mp. 259 ~
262 °C ;'H NMR( DMSO-d, ,400 MHz)§,,:8. 96 (2H,
d,J = 7.0 Hz ,H2"),6.91(2H,d,J = 7.0 Hz, H-
3,5'),6.45(1H,d,J = 3.0 Hz,H-8) ,6.24(1H,d,
J =3.0Hz,H6),5.26(1H,d,J = 7.0 Hz,H-6) ;
"C NMR ( DMSO-d,, 100 MHz) §.: 156.4 (C-2),
133.6(C-3),177.7(C4),101.5(C-10) ,121. 4 ( C-
1'),131.3 (C-2",6"),115.6 (C-3",5"),160.5 ( C-
4") ,102.1(C-1""),70.4(C2""),74.7(C-3"") ,68.3
(C4'),76.9(C-5""),61.3(C-6""), LI EPIEERE
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wEWS TEIEm,. TN, BB
mp. 144 ~ 145 °C ;'H NMR ( DMSO-d, ,400 MHz)§,, ;
7.50(1H,d,J = 16.0 Hz,H-7),7.06 (1H,d,J =
1.6Hz,H-2),7.00(1H,dd,J = 2.4,2.0 Hz,H-6),
6.78(1H,d,J = 8.0Hz,H-5),6.30(1H,d,J =
16Hz, H-8),4.17 (2H, q, H-10), 1.25 (3H, t, H-
11).”C NMR(DMSO-d, ,100 MHz)§,:167.0(C-9) ,
148.9(C4),146.1(C-7),145.5(C-3),126.0( C-
6),121.8(C-1),116.2(C-5),115.3(C-8),114.5
(C-2),60.2(C-10),14.7(C-11) , DL Ik issde 5
SCHR R B HEAS— B, B AL S N R 2
fiki

wEme HEIXEMME, BiETHE;'H
NMR ( DMSO-d, ,400MHz) §,,:1.20 (6H,d,J = 7.0
Hz,H-9,10),2.21(3H,s,H-7),3.30(1H, m,H-8) ,
3.42(4H, m,H-2",3",4",5" ),3.70 (1H,dd,J =
12.0 Hz,5.0 Hz,H-6a’ ),3.88(1H,dd,J = 12Hz,
2.0 Hz,H-6b" ),4.84(1H,d,J =8.0 Hz, H-1"),
6.78(1H,d,J = 8.0 Hz,H-6),6.96(1H,s, H-2),
7.15(1H,d,J = 8.0 Hz,H-5) ;" C NMR( DMSO0-d, ,
100 MHz) §,.:136.2(C-1),116.3(C-2),155.1(C-
3),134.6(C4),127.5(C-5),125.9(C-6) ,21. 1 (C-
7),26.1(C-8),23.5(C9),23.2(C-10),101. 8(C-
1'),74.0(C2"),77.5(C-3"),70.4(C4") ,77. 4(C-
5'),61.3(C6") , LhL%ds 5 Scmk'™ HiaE — 3, i
YE IR E YR 5-H -2 (1-H B 2 58 2R3 B-D-1ilk
MR T 2 AR LT o

wEWT JLORER, b T # 45 ; mp. 85 ~ 86
°C ;'H NMR ( DMSO-d, ,400 MHz)§8,:5.28 (1H, m,
H-1),2.65,2.37 (2H, m, H-2a, H2b) ,5.09 (1H,
br.s,H-3),5.21 (1H, m,H-5),5.69(1H, m,H-6) ,
3.19(1H, m,H-7),5.18 (1H, m, H-8) ,3.04,2.29
(2H,m,H-9a,H-9b) ,6.17,5.98 (2H,2br. s, H-13a,
H-13b) ,4.36,3.80(2H,2d,J =12. 6 Hz,H-14a, H-
14b) ,1.77(1H,s,Me) ,6. 64 (1H, br. s, H-3") ,4. 13
(2H, m, H4'),1.70 (1H, s, H-5") ,2.02 (1H, s,
MeCOO) ;" C NMR ( DMSO-d, , 100 MHz) §,.: 126. 1
(C-1),35.9(C2),77.2(C-3),144.8(C4),123.6
(C-5),75.6(C-6),51.4(C-7),72.6(C-8) ,43.4(C-
9),134.0 (C-10),137.6 (C-11),166.2 (C-12),
121.3(C-13),19.3 (C-14), 12. 44 (Me-15) , 165. 6

(C-1"),126.14 (C2"), 144.78 (C-3"),58.57 ( C-
4'),12.95(C-5") o LI b ¥t 5 sokt ™ 4ol — 3,
WX E1ZAL A YN eupalinolide K,

LEWM 8 WO G, ST HE, &0
mp. 122 ~ 124 °C ;'H NMR ( DMSO-d, ,400 MHz)§,, :
7.78(1H,s,H4),7.22(1H,s,H-7) ,6.30(1H,s, H-
3),3.80(1H,dd,J = 6.0 Hz,12.0 Hz,H-11),3. 80
(1H,dd,J = 6.0 Hz,11.0 Hz,H-11" ),3. 10 ( 1H,
m,H-10),2.66 (3H,s,H9),1.44(3H,d,J = 7.0
Hz,H-12) ;" C NMR ( DMSO-d, , 100 MHz)§.:167.5
(C2),106.4 (C-3),137.0(C4),111.8 (C-5),
157.9(C-6) ,102.0(C-7) ,204.5(C-8),25.5(C9),
36.8(C-10),64.7(C-11),14.1(C-12),147.9 (C-
13),115.6(C-14) o I b %d 5 ek ™ 4l —3%,
WS E AR S YR 11-320E-10, 11- 52 R

hEMI WELEMKL K, 5iE T A0,
mp. 217 ~219 °C ;'"H NMR ( DMSO-d, ,400 MHz)§, :
7.86(1H,s,H4),7.95(1H,s,H-7),3.12(1H, m,
H-11a),2.48 (1H, m, H-11b),4.72 (1H,d, J =
10.0 Hz, H-12a),4.46 (1H,d,J = 10.0 Hz, H-
12a),2.60 (1H,s, H-14) ,6.72 (1H,s,H-3") ,7. 11
(1H,s,H4"),7.86 (1H,s, H-7"),2.79,3. 15 (2H,
m,H-11a’, H-11b") ,4.65,4.73 (2H,d, J = 10.0
Hz, H-12a’, H-12b"),2.60 (1H, s, H-12a) , 12. 45
(1H,s,6-0H) ,12.66(1H,s,6'-OH) ;" C NMR ( DM-
SO-d,, 100 MHz) 8.:161.3 (C-2),117.0 (C-3),
107.6(C4),158.0(C-5),116.4(C-6),112.6 ( C-
7),147.9(C-8),136.4(C9),69.5(C-10),29.7(C-
11),69.5(C-12) ,204.5(C-13),27.4(C-14) ,165.6
(C2'),103.9(C-3"),107.6 (C4"),158.0(C-5"),
116.4(C-6") ,112.1(C-7") ,147.8(C-8") ,134. 6 ( C-
9'),44.4 (C-10"),28.9 (C-11"), 65.7 ( C-12"),
204.4(C-13"),25.6 (C-14") . DL I B4 5 3k
1B —3, B4 2 A &R dieupachinin E,

2.2 HDEEMRIE

XA AR T B AR B A B 1 ~ T i
AR TS PR OR e , S5 SRR 1 PR, Ak & AN IE
Xof BE24 e FE Y BC A O 1 mg/mLL, SR ] A= EEAR A I
R 7243 S0 A A Ko A7 T 0 4 8 A 2 B T A s A o
BN o SEHES R AL A P 5 R R 2 B A
ANEREEE AN TG . o b G Wik &Y 4 Xt
INEREEE(MEB AR 131 1.4 mm) A4 6
IR TE (I R B 10. 8 +£3.2 mm) B EA BT
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Fig. 1 The chemical structures of compounds 1-9

AT TGP . G 1 X B (0 3 2 BR TR (410 R P
HAR12.3 £ 1.2 mm) BA B AIIERETE . AR
LAY 2.5 .6 X BAT 55 A s
R EEFZRPLUSYMEFTERE( =3)
Table 1 ~ Antibacterial activities of compounds

from E. chinense flower(n =3)

e R
§ Inhibitory zone diameter( mm)
T
Sunple AR e
Penicillium citrinum  Staphylococcus aureus
1 12 -
2 6 -
3 - -
4 13 10
5 7 6
6 8 -
7 - -
AMP 28 -
IT - 20

TE - R AP HE R BN 3 ARV FBIME, - " ROR IR e <
6.0 mm,
Note ; Data were mean value of three parallel experiments;“ - " indicated

inhibitory zone was no more than 6.0 mm.
3 &ig

ARTL g 58 35 0 R 22 R A [R] B4 4 4
FE, VU HE A AT A 25 I EL, 0 e 73 22 AR AR v

FIRGT R AHE9 Mea ), o b a W 1 ~7 1
NEUTNZFE A, LGP 1 ~3 TR
TLFR =, A 2 B TS R B ARG SR
AEPE 2 AL IR Ly o RIS 20 B AR 2L 5 )
PEAT VBRI A 2 , 308 HBU < B €00 ] 2 R BT A1 = bk iy
DX AR 92 R A ARG 2R 52 23 8 I 3B T 7
VERBEAT, Hob a9 4 X BT S 5 (IE
R EAR 13,1 = 1.4 mm) 15 2 (0,9 %9 BR B (410 744
FAL10.8 £3.2 mm) B HA RAFRIMETENE . LG
Py 1 o < B (0 R A BR A (AR AR 12.3 £ 1.2
mm ) HA RGP TEE . HABI 59 2.5 .6
X R BLAT 55 BTG R . AR SCHIBIT ST SR A
R EER AL T S G, AP 2 i T AR
St 7RI 1]

Bt B W (S SO R T H 5
B (2019SSPY109)
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