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Flavonoids from Hemistepta lyrata
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2. College of Pharmaceutical Sciences, Yanbian University, Yanji 133000, China)

[ Abstract]  Objective: To investigate the chemical constituents from the chloroform and ethyl acetate
fractions of ethanol extract from Hemistepta lyrata. Method: The compounds were isolated by silica gel
chromatography, ODS chromatography ,Sephadex LH-20 chromatography,and preparative HPLC ,and their structures
were elucidated on the hasis of chemical and spectroscopic methods, including MS, 1D and 2D NMR spectral
techniques. Result; Eight flavonoids were isolated from the chloroform and ethyl acetate fractions of ethanol extract
from H. lyrata ,and were identified as acacetin( 1) ,cirsimaritin(2) ,apigenin(3) , kaempferol (4) , kaempferol-3-0-
B-D-glucopyranoside (5 ) , kaempferol-3-0-8-D-glucopyranoside (6 ) , kaempferol-3-0-a-L-rhamnopyranosyl-( 1 —6) -
B-D-glucopyranoside(7 ) , and acacetin-7-0-a-L-rhamnopyranosyl-( 1 —6 ) -B-D-glucopyranoside (8 ). Conclusion;
This is the first report of the isolation of 5 from Hemistepta genus.
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BRUKER AV-500 I £ @ It 4 3¢ 3% {X; JEOL
IMS-700 # i 3% {% ; BRUKER micro TOFQ & 47 i+ [f]
A s X4 BY & G D A IR B R IE )
SHIMADZU LC-6AD i # i #i % ; SHIMADZU SPD-
10A 22 4P 28 . Shim-Pack PREP ODS f& i 4 (20

mm X 250 mm)

74 €8 3% B\ bt Bk B A ik R [ ODS ( PEGASIL
PREP ODS-5015-12A) |, H 4% Senshu F} 2% #k X &
o # 8 % B Sephadex LH-20, %i M Amershan
Pharmacia 2% #) ; # 2 0 3% H #&E i A& ( Silica gel 60
F,., ) 1 ODS 47 (RP-18 F,,,) , i [E Merck 2% ] ; i {4
#,10% ~25% Gk H EZyE . DMSO-d, f1 TMS, H
AL ZE Tl bE 2 dk . il 4 W0 €2 3 F PR oy
a3 4l , 3% [ FISHER 2% 7] ; 7K o 15 75 10 7K 5 H b ik
¥ g 43 A i

JeH e 256 2008 4 9 HRETFHEMEE AT
KR L, 2835 M R R 2 Rl o B ™ R B e N
RS SE BRI H. lyrata B TR 4255 45
AAE T R R 245 B B A W AL 2 W 5T T, G
= HLNHC20080902 ,

2 BR59%H

HUJR# 3% 4 5 40 kg, fin 60% 2, T [a] 3 42 B 2
WL 2 h, 51 W 12 fE RSS2 ko 10 £ i,
AUk Rt A 5 B R, U HE B i 2 B S 2 mE AR U
8.4 kg, MRIEHH R L BEER LAY 6. 3 kg, fNK 2 000 mL
{3 il , MK R A i ik SR L O RR R AR R AR IR 4
W, AW 1 800 mL, AE HUI 0 F [ 0T, 5 A il ik 4 75
TR 148 g AT BT 155 g M2 R 2R 2 B8
fii 116 g,

B S S 5 BB (60 g) , 28 kI £ 3
DL -FFEE(49:1,19:1,9:1,1:1,0: 10) 6 B BE B
18 22 S4B H 4y s Fr. C-VI 22 ODS {83 | L -
K (3:7,5:5,7:3,10:0) PE i AS 12 443 55 41 4 ; Fr.
C-VI-11 #& Sephadex LH-20 a3, 1 B W2 ¥k i , 15
25 Tl B WO (i [ 3 0 4 FF BE-K (60:40) , i 3.8
mLemin "' 0O AGIHR A B 4 220 nm 111K A
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1(15.5 mg) ., Fr. C-VII £ ODS #F o i, L) H BE-7k
(4:6,7:3,10:0) PE 45 15 4~4> B 41 4% ; Fr. C-VII-
14 2 Sephadex LH-20 #F €& 3%, LA HF B3k 6 , P 28 il
25 WA €055 [ sl AH Y AE-/K (60:40) L i 28 2.0 mL-
min ' S8 SNG4 W K 220 nm) LAY 2
(21.3 mg),

WUEHHSE B T 4 BS TR A (50 g) |, 28 ik BC #E
i, LA -HEE(19:1,9:1,1: 1,0: 10) 46 BE P It
313 Ny e a4y Fr. E-IV £ ODS #: 4%, L) Eg-
K(5:5,6:4,8:2,10:0) PEMEAR 10 4~43 3 2 43 ; Fr.
E-1V-8 % Sephadex LH-20 {4 i¥% , 1)\ B B2k i , I 2
1l 5% 80ORE 23 [ 9 30 AH P BE-K (48:52) , i 2.0
mLemin ™" S AMG I &, K K 220 nm ] FHL B D)
3(36.6 mg) M 4(16.7 mg). Fr. E-XI & ODS H: {4
i, LA EE-K (5:5,10:0) PEHRAS 8 4> 43 25 4 43 ; Fr.
E-XI-3 2 it 4 W0 €635 [ 36 3h A1 FF E-7K (45 :55) i
2.0 mL-min " 28 MR 28 KT % G 254 nm |75
L& 5(50.0 mg), Fr. E-XII £ ODS # f41% , LA
FAEE-7K (3:7,5:5,10:0) B B PR R A3 7 A~ 43 B 20 535
Fr. E-XTI-4 28 il % W AH 3% [ 3 3 A F BE-0K (45
55), P 2.0 mLemin ", S8 SN GI0 2R , 46 I 35 K 254
nm 3449 6(3.2 mg) . Fr. E-XIII £ ODS &4,
s, LA SE-7K (5:5,10:0) YRR 4 4~ B 4l ) Fr.
E-XTI1-2 2 i £ W0 €2 5% [ 0 2 40 H AsE-7K (45:55) ,
ik 2. 8 mLemin ' S8 HME TN B K B K 254 nm ]
LG 7(34.7 mg) ;Fr. E-XII4 284 &l A8 (5%
[ Vi 3hAH B EE-/K (45:55) , 3% 2.0 mL-min ', £ 4}
o I 25 , A0 35 254 nm [ 13 1E 54 8(18.8 mg) .,

3 FMEE

a1 KR, HC-Mg 6 2 Pk, EI-
MS m/z 284 [M] " ;'H-NMR (500 MHz, DMSO0-d, )&
12.86(1H,s,5-0H) ,7.99(2H,d,J =8.8 Hz,H-2',
6'),7.09(2H,d,J =8.8 Hz,H-3",5") ,6. 78 (1H, s,
H-3),6.40 (1H,s, H-8),6. 10 (1H,s, H-6),3.84
(3H,s,4’-0OCH, ) ;" C-NMR ( 125 MHz, DMSO-d, )5
181.3(C4),162.8(C-2),162.1(C-5,7),161.3(C-
4'),157.5(C9),128.2(C-2",6'),123.0(C-1"),
114.5(C-3",5"),103.4(C-3,10),99.5(C-6) ,94.3
(C-8),55.5(-OCH,) . Zr& iR LA E 5 Jf F SCiik
[4-5 |0 BB L B AWK,

k&Y 2 R €K AR, HCI-Mg Sz 7 2 FH .
EI-MS m/z 314 [M]*;'H-NMR (500 MHz, DMSO-d, )
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§:12.91 (1H,s,5-0H),10.35 (1H, s,4'-OH) , 7.95
(2H,d,J =8.8 Hz,H2',6"),6.92(2H,d,J =8.8 Hz,
H-3',5"),6.91 (1H,s,H-8),6.83 (1H,s, H-3),3.91
(3H,s,7-0CH, ) ,3.72(3H,s,6-0CH, ) ;" C-NMR (125
MHz,DMS0-d, )8:182.2(C4),164.0(C-2),161.3(C-
4'),158.6(C-7),152.6(C-5),152.0(C9) ,131.9(C-
6).,128.5(C2",6"y, 121..0¢C-1"5,115.94C3",5%) ,
105.0(C-10),102.6 (C-3),91.5(C-8),60.0 (6-
OCH,) ,56.4(7-0CH,) . £&& it LA 5 51 F1 5
BRI6 I XTHR, BEMEY 2 XS W,

ka3 HERA, HC-Mg M £ HE, El-
MS m/z270 [M] " ;'H-NMR (500 MHz,DMSO-d, )&
12.94(1H, s, 5-0H), 10.53 (2H, br. s, 7-OH, 4'-
OH),7.90(2H,d,J =8.8 Hz,H2',6"),6.90(2H,
d,J =8.8 Hz,H-3',5'),6.75(1H,s, H-3),6.46
(1H,d,J =1.8 Hz,H-8),6.18(1H,d,J =1.8 Hz,
H-6) ;" C-NMR (125 MHz,DMSO-d,)5:181.7(C4),
164.1(C-2),163.7(C-7),161.4(C9),161.1(C-
4") 157. 34 C5), 1268 4 2" .6") . 121. 2.0 C1") ,
115.9(C-3",5"),103.7(C-10),102.8 (C-3),98. 8
(C-6),93.9(C-8) ., Ziq b LA & IF 1 SC ik
(7TIXTH B GY 3 HrkR.

b4 WK A, HCI-Mg i 2 M. El-
MS m/z 286 [M]*;'H-NMR (500 MHz, CD,0D)§:
8.10(2H,d,J =8.6 Hz,H-2',6'),6.90(2H,d,J =
8.6 Hz,H-3',5'),6.39 (1H,br.s,H-8),6.18 (1H,
br.s,H-6) ;""C-NMR (125 MHz,CD,0D)§:177.6( C-
4),165.6(C-7),162.5(C-5),160.5(C4'),158.3
(C9), 148.1(C-2),137.6(C-3),130.6(C-=2",6"),
123.9(C-1"),116.3(C-3"',5'),104.6 ( C-10) ,99.2
(C-6),94.3(C-8) . Zif il b LA & Bl 3 0 Scmk
(81X HE b GW 4 MM,

fka ¥ S 6B R, HCI-Mg Sz i 5 B,
Mollish fz fii 5 PH . ESI-MS m/z 471 [ M +
Na] ™ ;'H-NMR (500 MHz,DMSO0-d,)§:12.60(1H,s,
5-OH),8.03 (2H,d,J =8.8 Hz, H2',6'),6.87
(2H,d,J =8.8 Hz,H-3',5"),6.42(1H,d,J =1.8
Hz,H-8),6.19(1H,d,J=1.8 Hz,H-6),5.44(1H,
d,J =7.4 Hz,H-1") ;" C-NMR (125 MHz, DMSO-d, )
8:177.4(C4),164.3(C-7),161.2(C-5),159.9(C-
4'),156.4(C9),156.2(C-2),133.2(C-3),130.8
(C-2',6'),120.9(C-1") ,115.1(C-3",5") ,103.9( C-

10),100.9(C-1") ,98.7(C-6),93.6(C-8) ,77.4(C-
3"),76.4(C-5") ,74.2(C-2") ,69.9(C4") ,60.8(C-
6") . LR ML L BRI A SCERLO ] X R, 25 b
B 5 11 ZE T -3-0-8-D - i 4 %5 BT

fk&® 6 B8R, HCI-Mg 5 L & FH ¥,
Mollish JZ Jif % PH #:. ESI-MS m/z 449 [ M +
H]";'H-NMR (500 MHz, DMSO-d, ) 8:8. 13 (2H,d,
J=8.9 Hz,H-2",6'),7.00(2H,d,J =8.9 Hz,H-3",
5'),6.86 (1H,d,J =2.2 Hz, H8),6.48 (1H, d,
J=2.1Hz,H6),5.12(1H,d,J =7.5 Hz, H-1") ;
“C-NMR ( 125 MHz, DMSO-d,,) §: 176.1 (C4 ),
162 T{ C7) ,160:3 ( C5) . 159. 4. (C-4") , 155 (C-
9),147.5(C-2),136.0 (C-3),129.6 (C-2',6"),
121.5(C-1"),115.4(C-3",5'),104.7 (C-10),99.9
(C-1"),98.7(C-6),94.3(C-8),77.1(C-3"),76.4
(C-5"),73.1(C-2"),69.6(C4"),60.6(C-6"),
AT LA L BCHR 1 R0 SCHR [ 10 ] X B8, S gtk 5 6
A 111 7 3 -7 -0 -B-D- ik g 7 25 4 1 o

ka7 WAk A, HCI-Mg 2 B 2 H %,
Mollish JZz K 2 FH . ESI-MS m/z 617 [ M +
Na]*;'H-NMR (500 MHz,DMSO-d, )5:12. 54(1H s,
5-OH),7.98(2H,d,J=8.8 Hz,H-=2',6") ,6. 88(2H,
d,J =8.8 Hz, H3',5'),6.38 (1H,s, H-8),6.18
(1H,br. s,H6),5.30(1H,d,J =7.6 Hz, H-1"),
4.38 (1H, d, J = 1.0 Hz, H-1"""), 0.99 ( 3H, d,
J=6.2 Hz,CH,-6") ;" C-NMR (125 MHz, DMSO-d, )
5:177.2(C4) ,164.8(C-7),161.1(C-5),159.8(C-
4'),156.6(C-2),156.5(C9),133.2(C-3),130.8
(C2',6"),120.8(C-1"),115.0(C-3",5") ,103.7( C-
10),101.4(C-1"),100.7 ( C-1") ,98.9 (C-6),93. 8
(C:8),76.4£C-3");75-T( G5, 74.1 (.C-2") , T1..8
(C4"),70.6 (C-3"),70.3(C2"),69.9 (C4"),
68.2(C-5"),66.8(C-6"),17.7(C6") ., &4 @b
PL R SR 1 I X IR, Sk & T Il ZE
M3 -3-0-a-L-M 1 B 2% B-( 1 — 6 ) -B-D-Nit W i %
PEH .

k&Y 8 IR KA, HCI-Mg JiZ )i 5 BH 4,
Mollish JZ W 5 FH ¢, ESI-MS m/z 615 [ M +
Na]*;'H-NMR (500 MHz, DMSO-d, ) §: 12.90 ( 5-
OH),8.05(2H,d,J =9.0 Hz,H2',6'),7.15(2H,
d,J =9.0 Hz, H3',5'),6.94 (1H, s, H-3),6.79
(1H,d,J=2.2Hz,H-8) ,6.45(1H,d,J=2.2Hz,
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H-6),5.06(1H,d,J =7.4 Hz,H-1"),4.55(1H,d,
J=1.0 Hz,H-1") ,3.86(3H,s,4'-OCH,) ,1. 08 (3H,
d,J = 6.2 Hz, CH,-6");"” C-NMR ( ( 125 MHz,
DMSO0-d, )6 =182.0(C4),163.9(C-2),162.9(C-
7),162.4(C4'),161.1(C-5),156.9(C-9),128.4
(€:2',6"),122.7(€-1") ,114.7(C:3",5") ,105.4(C-
10),103.8 (C-3),100.5(C-1"),99.9 (C-1"),99.6
(C-6),94.8(C-8),76.2(C-3"),75.7(C-5"),73. 1
(C-2"),72.0 (C4"),70.7 (C3"),70.3 (C2"),
69.6 (C-4"),68.3 (C-5"),66.1(C-6"),55.5(4'-
OCH,) ,17.7(C-6") . L4 fi% Br LA 1 %4 I A SRk
(12X 88, %25 8 ol & & W FK-T-0-a-L-ff
M Bl 2 4R - (1—6)) -B-D- ik i 7 2 9 1
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