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Study on chemical constituents of Eclipta prostrata and
their inhibitory effect on neuroinflammation
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Abstract : This study aims to investigate the chemical constituents and inhibitory effect on neuroinflammation of Eclipta pros-
trata. D101 macroporous resin,silica gel, Sephadex LH-20, and semi-prepared high-performance liquid chromatography were
used to isolated and purified the chemical constituents of 95% ethanol extract Eclipta prostrata. Twenty monomer compounds
were identified as 3 ,4-seco-olean-12-en-4-0l-3,28-dioic acid (1) ,echinocystic acid (2) ,eclalbasaponin I (3) ,eclalbasa-
ponin I (4) ,ecliptasaponin B (5) ,eclalbasaponin IV (6) ,eclalbasaponin VI (7) ,eclalbasaponin VII (8) ,orobol (9) ,api-
genin (10) ,cirsimaritin (11) ,nobiletin (12) ,luteolin-7-0-B-D-glucoside (13) , aurantiamide acetate (14) , plantagoguani-
dinic acid (15) ,plumbagine B (16) ,wedelolactone (17) ,pinoresinol (18) , a-formylterthienyl (19) ,and a-terthienylmeth-
anol (20) based on the nuclear magnetic nuclear resonance (NMR) data and comparison with corresponding data of the re-
ported literatures. Compounds 1,14 ,and 15 were isolated from E. prostrata for the first time. Some of the isolated compounds
were assessed for their inhibitory effects on neuroinflammation by detecting NO level in BV2 cells induced by lipopolysaccha-
ride (LPS) , compound 15 significantly reduced NO release in LPS-induced BV2 cells with an ICy, of 37.3 pmol/L and
showed no cytotoxicity. Guanidine alkaloid 15 was first reported with anti-inflammatory activity in LPS-induced BV2 cells.
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Bruker AVANCE NEO 500M #% ff F 3R (£ H
Bruker 23] ) ;2 25 AL 5 ORAH (7% AL (S 1] Wa-
ters /N ] ) ; Series 8000 WJ B — SE AL i35 3246 ( £ H
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) ) ; Sephadex LH-20 7 22 B &E ¢ ( Fij B Amersham
Biosciences 23] ) 5 2 (415 (FEE GF254) (&
itz Tl FE B ) ; Gresis Reagent Kit 3171 &5 ( 36
Biotium ) ; — 1A DMSO ( 43 #r 46, 36 [ Sig-
ma-Aldrich /A 7] ) ; DMEM % 3% 3£ ( 32 [E Gibeo ) ; P4
AL e MTT (3 Hr ki, 361 Sigma-Aldrich 2%
Al s I (A5 2, fEE Merck 28 1)) 5 O (35
2,18 Merck 2Aw]) 5 AW 4 24 [ 740 4l
1.2 ##

SCH I8 s (E. prostrata ) R4 T 164 #Y L
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2021050106 ) RAF7E T R AEPIRHE 5 RAERREFBi

BV2 4 i A 5 v [ A 5SS ) CRE b0 240 i
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51 18(2.6 mg) J& Fr. 4B (1.2 g) £ a1l 55 AU
WAREETE (80% LKA BEVRIL) |, 3 B 2lifb A3 21,
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52 R S AR PR BE RN 61 26 4 SO JE 2t
mHHLA T 1C, .
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FH DMEM 5¢ 4 35 5% FE0 b T 5% 808 K W1 IF A=
FORAS R A 19 BV2 4 6 e ) B A0 B4 Jf 8 . 7E
37 °C,5% CO, 4HHudEFE46 v 3E 58 ok 4 M 402,
W AR L 3 x 10° A/ mL WY T, REFLARFL
100 WL $EFP7E 96 LR 24 h, WES A4 A AIMA
YA 5] (Con ) (XTRELL R & 4 g () DMEM 5¢ 4=
FEARHL S 2 W LM A R AN TR R BE A B
2.5~7.15 f116 () DMEM 524453 3L (10 .20 .40
pwmol/L) , B2 45 H i & 3 MR AL,24 h 555, n
A 20 pL MTT, Z J57E 37 °C,5% CO, 4ifudsssa
ARZEEFE 4 h, 100 L DMSO 3 In A #) X 45 il 1k
[ 96 FLAR HL , 2848 30 s 1 Z DI RERF PR N % )
M7 510 nm PN SFLAMOEIE(OD fH) , SR it
AR
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2.1 ZHHMETE
&#1 'H NMR(500 MHz,CD,0D)8.5. 32

(1H,s,H-12) ,4. 46 (1H,s,H-16),3. 34 (1H, s, H-

18),3.02(1H, m,H-2a),2.51 (1H, m,H-1a) ,2. 27
(2H, m, H2b, 19a),2. 18 (1H, m, H21a), 1.96
(1H,m,H-22a),1.92(1H, m,H-15a) ,1.90 (3H,s,
H27),1.82(1H, m, H-11a),1.78 (1H, m, H9) ,
1.64(1H, m, H22b), 1.50 (3H, m, H-1b), 1. 38
(3H,s,H-23),1.36 (1H, m,H-5),1.32(2H, m, H-
6),1.26 (3H, s, H24),1.25 (3H, m, H-7b, 19D,
21b),1.15(1H, m, H7a),1.06 (1H, m, H-19b) ,
1.09(3H,s,H-25),0.98 (3H,s,H-26,0.87), (3H,
s,H-30),0.82 (3H,s,H29) ;" C NMR (125 MHz,
CD,0D) 6:36.1(C-1),30.5(C-2),179.3(C-3),
76.7(C4),53.7(C5),23.9(C6),33.3(C-7),
41.0(C-8),40.0(C9),42.7(C-10),24.7(C-11),
124.2(C-12) ,145.6 (C-13) ,43.7(C-14) ,36. 8 ( C-
15),75.8(C-16),49.7(C-17),42.6(C-18) ,48.2
(C-19),32.0(C-20),37.2(C21),33.4(C=22),
34.1(C-23),28.9(C-24),21.1(C-25),18.4 (C-
26),27.5(C27),181.2(C-28),34.0(C-29),25. 4
(C-30) o fL&# 1 ¥ 5 sck ) Hd A — 2k, i
W 5E N 3 ,4-seco-olean-12-en-4-o0l-3 ,28-dioic acid,

&%2 'H NMR(500 MHz,CD,0D)§:5.29
(1H,t,J =3.4 Hz,H-12) ,4.46(1H,s,H-16) ,1.37
(3H,d,J=5.9 Hz,H-27),0.98 (3H,s,H-23),0.97
(3H,s,H-30),0.95(3H,s,H-25),0.88 (3H, s, H-
29),0.79 (3H, s, H26),0.77 (3H, s, H24) ;" C
NMR (125 MHz,CD,0D)§:38.4(C-1),25.8(C-2),
78.3(C-3),36.8(C4),55.5(C-5),18.1(C-6),
31.4(C-7),38.5(C-8),46.8(C9),35.2(C-10),
23.1(C-11),122.0(C-12),143.7(C-13) ,41.2( C-
14),39.2(C-15),73.9(C-16) ,48.2(C-17) ,40.7
(C-18),46.3(C-19),30.0(C-20),34.8(C-21),
32.9(C22),27.3(C23),14.9(C24),14.6 (C-
25),16.4(C-26),26.5(C-27),179.8(C-28),32.0
(€-29),23.5(C-30) . fbfr 2 %ods 530k $die
A B, B R R

&3 'H NMR(500 MHz,CD,0D)S§:5.27
(1H,s,H-12) ,4.41(1H,s,H-16) ,4.29(1H,d,J =
7.8 Hz,1'),1.33(3H,s,H-27),0.97(3H,s,H23) ,
0.94(3H,s,H-30),0.92(3H,s,H-25) ,0.85(3H,s,
H-29),0.82(3H,s,H-26),0.77 (3H,s,H24);"C
NMR (125 MHz,CD,0D)§:38.3(C-1),25.7(C-2),
89.4(C-3),38.8(C4),55.8(C-5),18.0(C-6),
30.0(C-7),39.3(C-8),46.8(C9),35.2(C-10),
23.1(C-11),121.9(C-12),143.8(C-13) ,41.3( C-
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14),36.5(C-15),74.0(C-16) ,47.1(C-17) ,40. 8
(C-18),46.4 (C-19),28.9(C-20),34.8(C-21),
32.9(C22),27.2(C23),15.6 (C24),14.7 ( C-
25),16.5(C-26),26.0(C-27),178.1(C-=28),32. 1
(C29),23.8(C-30),105.4(1"),74.3(2"),76.9
(3'),70.2(4'),76.3(5") ,61.4(6") . b&¥ 3 ¥
553k s B — 3, 8 E M eclalbasaponin
I,

&4 'H NMR(500 MHz, CD,0D)3§:5.33
(1H,d,J=8.2 Hz,H-12),5.30(1H,t,J =3.4 Hz,
H-1""),4.51(1H,s,H-16) ,4.30(1H,d,J =7. 8 Hz,
H-1"),1.32(3H,s,H27),1. 14(3H,s,H-23) ,1. 04
(3H,s,H-30),0.94 (3H,s,H-25),0.87 (3H, s, H-
29),0.83 (3H,s, H26),0.76 (3H, s, H24) ;" C
NMR (125 MHz,CD,0D)§:39.9(C-1),25.0(C-2),
90.8(C-3),40.2(C4),57.2(C-5),17.8(C-6),
31.3(C-7),40.8(C-8),48.2(C9),36.4(C-10),
19.3(C-11),123.7(C-12),144.6(C-13) ,42.6(C-
14),37.9(C-15),74.9(C-16),50.0 (C-17) ,42. 1
(C-18),47.8(C-19),28.5(C-20),36.3(C-21),
34.2(C22),27.3(C-23),16.2(C-24),15.5(C-
25),17.0(C-26),27.1(C-27),177.2(C-28),33.4
(C29),24.5(C-30),106.7 (C-1"),75.7(C=2"),
78.7(C-3"),71.6(C4"),78.3(C-5"),62.8(C-6"),
95.7(C-1""),74.0(C-2""),78.3(C-3""),71.1(C-
4'"),77.7(C-5""),62.4(C-6"") . fbEW 4 Bl 5
ek B A — B , U %E A eclalbasaponin 1,

&%5 'H NMR(500 MHz,CD,0D)S§:5.33
(1H,d,J=8.2 Hz,H-12),5.30(1H,t,J =3.2 Hz,
H-1"""),4.67 (1H, s, H-16) ,4.52 (1H, s, H-1") ,
4.42(1H,d,J=7.3 Hz,H-1""),1.35(3H,s,H-27),
1.06(3H,s,H-23),0.95(3H,s,H-30),0.94(3H,s,
H-25),0.87(3H,s,H-29),0.84(3H,s,H-26) ,0. 77
(3H,s,H-24) ;" C NMR (125 MHz, CD,0D) §:40. 4
(C-1),27.2(C-2),91.6(C-3),40.0(C4),57.2(C-
5),19.4(C-6) ,34.2(C-7),40.9(C-8),50.0(C9),
37.9(C-10),24.5(C-11),123.7(C-12) ,144. 6 ( C-
13),48.2(C-14),42.1(C-15),78.3(C-16),36.3
(C-17),42.7(C-18),49.9(C-19),31.3(C20),
36.5(C21),31.7(C22),28.5(C-23),16.9( C-
24),16.2(C-25),17.8(C-26),27.3(C-27),177.2
(C28),33.4(C29),25.0(C-30),105.5(C-1"),
75.0(C-2"),77.9(C-3"),71.1(C4"),76.3(C-5"),
62.8(C-6"),104.5(C-1""),74.0(C=2""),71.9 ( C-

3'"),81.0(C4""),77.7(C-5""),62.4(C-6""),95.7
(C-1"""),78.7 (C2"""),78.5(C-3""),71.6 (C-
4'""),78.4(C-5"""),63.1(C-6""), k&Y 5 %k
50k B s S AR — B, B E N ecliptasaponin
B,

&6 'H NMR(500 MHz,CD,0D)S§:5.27
(1H,s,H-12) ,4.65(1H,d,J =7.7 Hz,H-16) ,4. 43
(1H,m,H-1"),1.34(3H,s,H-27),1.05(3H, s, H-
23),0.94 (3H,s,H-30),0.93 (3H,s, H-25),0.85
(3H,s,H-29),0.83(3H,s,H-26),0.76 (3H, s, H-
24);" C NMR (125 MHz, CD,0D) §:39.9 (C-1),
27.1(C-2),91.5(C-3),40.4 (C4),57.1(C5),
19.3(C-6),32.7(C-7),40.6(C-8),47.6(C9),
36.5(C-10),24.4(C-11),123.4(C-12),145.0( C-
13),42.6(C-14),37.8(C-15),75.2(C-16),49. 8
(C-17),42.0(C-18),48.1(C-19),31.4(C=20),
36.2(C-21),34.2(C-22),28.5(C-23),16.9 (C-
24),16.1(C-25),17.8(C-26),27.3(C-27),181.2
(C-28),33.4(C29),24.9(C-30),104.4 (C-1"),
80.9(C-2"),78.4(C-3"),71.8(C4"),77.8(C-5"),
63.1(C-6"),105.4(C-1""),76.2(C-2""),78.3 (C-
3'),71.4(C4""),77.5(C-5"),62.7(C-6""), 1k
AW 6 Bt 5 Selkt ! Bl AR — B R RE N ec-
lalbasaponin [V,

&4 7 'H NMR(500 MHz,CD,0D)§:4.22
(1H,d,J =7.8 Hz,H-12),3.74(1H,dd,J =11.9,
2.3 Hz,H-1""),3.56(1H,dd,J =11.9,5.4 Hz, H-
1'),0.99 (3H,s,H27),0.97 (3H, s, H-23),0.95
(3H,s,H-30),0.94 (3H,s,H-25),0.92 (3H, s, H-
29),0.79 (3H, s, H26),0.74 (3H, s, H24);" C
NMR (125 MHz,CD,0D)§:40.2(C-1),28.6(C-2),
91.3(C-3),40.8(C4),57.1(C-5),18.8(C-6),
34.2(C-7),42.1(C-8),48.2(C9),37.9(C-10),
24.5(C-11),123.0(C-12),144.6 (C-13) ,47. 1 (C-
14),39.9(C-15),74.4(C-16) ,49.1(C-17) ,41.2
(C-18),50.0(C-19),33.3(C20),36.4(C-21),
36.3(C22),31.7(C23),17.0(C=24),16.1( C-
25),17.8(C-26),31.3(C27),175.9(C-28),35.9
(C29),25.0(C-30),104.3(C-1"),81.9(C=2"),
77.3(C-3"),71.5(C4"),74.9(C-5") ,62.6(C-6") ,
95.7(C-1""),74.0(C-2""),78.7(C-3""),71.1(C-
4'"),77.8(C-5""),62.4(C-6"") . tkEW T B 5
ek B AR — B, i eclalbasaponin VI,

&8 'H NMR(500 MHz,CD,0D)§:4.59
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(1H,s,1"),4.22(1H,d,J =7.8 Hz,6'),3.74(1H,
dd,J =11.9,2.3 Hz, H-16),3.56 (1H, dd,J =
11.9,5.4 Hz,H-3),0.99(3H,s,H-27) ,0.97(3H,s,
H-23),0.95(3H,s,H-30),0.94(3H,s,H-25),0.92
(3H,s,H-29),0.79 (3H,s,H-26),0.74 (3H, s, H-
24) ;" C NMR (125 MHz, CD,0D) §:39.9 (C-1),
27.2(C2),90.8 (C-3),40.2(C4),56.9(C-5),
19.3(C-6),35.7(C-7),41.9(C-8),50.4(C9),
36.5(C-10),21.3(C-11),29.9(C-12),39.9 ( C-
13),43.8(C-14),37.8(C-15),77.6 (C-16) ,42.2
(C-17),48.5(C-18),42.5(C-19),75.6 (C=20),
38.0(C21),37.0(C22),28.4(C=23),16.8 (C-
24),16.6(C25),16.6(C26),16.7(C-27),13.3
(C28),18.0(C29),22.4(C-30),106.7 (C-1"),
75.7(C-2"),78.3(C-3"),71.7(C4"),77.7(C-5"),
62.8(C6"), b 8 Kt 5 Scik' "™ Hds A —
B, e R eclalbasaponin VI,

&9 'H NMR(500 MHz,CD,0D)S§:8. 01
(1H,s,H2),7.13(1H,d,J =1.9 Hz,H-2"),6.98
(1H,dd,J=8.2,1.9 Hz,H-6") ,6.80(1H,d,J =8.2
Hz,H-5'),6.30(1H,d,J =1,7 Hz,H-8) ,6. 18 (1H,
d,J=1.7 Hz,H-6) ;" C NMR (125 MHz,CD,0D)3§:
155.0(C-2),125.0(C-3),182.5(C4),164.1(C-
5),95.0(C-6),166.2(C-7),100.3(C-8),159.9(C-
9),106.5(C-10) ,124.0(C-1"),116.5(C-2") ,146.5
(C3"),147.0(C4"),117.6 (C-5"),121.9(C-6") ,
A 9 Bl 53k B B — B B E N

&% 10 'H NMR(500 MHz,CD,0D)§:7. 87
(2H,d,J =9.0 Hz,H-2",6"),6.95(2H,d,J =9.0
Hz,H-3',5"),6.61(1H,s,H-3),6.48(1H,d,J=1.8
Hz,H-8),6.23 (1H,d,J =1.8 Hz,H3);”C NMR
(126 MHz, CD,0D) §:166.3 (C-2),103.9(C-3),
183.9(C4),163.2(C-5),100.2 (C-6),166.1 ( C-
7),95.1(C-8),159.5(C9),105.3(C-10),123.3
(C-1"),129.5(C2",6"),17.0(C-3",5"),162. 8 ( C-
4") o LB 10 Bodf5Semk Y B R — B ok
ERITER

&% 11 'H NMR (500 MHz, C,D,N) §:
13.70 (1H, s, 5-OH), 10.50 (1H, s, 4’-OH), 7. 98
(2H,d,J =8.4 Hz,H-2',6"),7.31(3H,m,H-3",5",
8),6.98(1H,s,H-3),6.82(1H,s,H-8) ,4.02(3H,
s,6-0CH;),3.91 (3H,s,7-0CH, ) ;" C NMR ( 125
MHz,C,D;N)§:162.7(C-2),103.5(C-3),182.9(C-

4),153.3(C-5),132.9(C-6),159.1(C-7),91.3(C-
8),153.4(C9),106.1(C-10),122.0(C-1"),128.8
(C2",6"),116.7(C-3",5"),164.6(C4"),60. 4 (6-
OCH,) ,56.2(7-0CH,) . fb4% 11 %4 5 Scmk'™
BESFEA S, MO e R R

& 12 'H NMR(500 MHz,CD,0D)§:7. 63
(1H,dd,J=8.5,2.1 Hz,H-6"),7.51 (1H,d,J =2. 1
Hz,H-2'),7.10(1H,d,J =8.5 Hz,H-5") ,6.67(1H,
s,H3),4.10 (3H, s, 6-OCH, ), 4.02 (3H, s, 7-
OCH,), 3.92 (3H, s, 8-OCH, ), 3.91 (3H, s, 5-
OCH,),3.90 (3H, s, 3'-OCH, ), 3.88 (3H, s, 4'-
OCH,) ;" C NMR(125 MHz,CD,0D)8:163.6(C-2),
106.9(C-3),179.6 (C4),150.9(C-5),145.6 (C-
6),153.9(C-7),139.6(C-8),149.1(C-9),110.2
(C-10),62.7 (6-OCH, ), 62.6 (7-OCH, ), 62.2 (8-
OCH,),124.7(C-1"),115.4(C-2"),149.4(C-3"),
153.4(C4"),112.8(C-5"),121.2(C-6"),56.6(3'-
OCH,) ,56.5(4'"-0OCH,) . fb&% 12 $uds 5 ekt
B A — B WO N R 2R

&4 13 'H NMR(500 MHz,C,D,N)§:7.91
(1H,d,J=2.2 Hz,H-6"),7.53(1H,dd,J =8.3,2.2
Hz,H-5"),7.29(1H,d,J =8.4 Hz,H-2") ,7. 01 (1H,
d,J=2.0 Hz,H-6) ,6.96(1H,s,H-8),6.86(1H,d,
J=2.0 Hz, H3),4.59 (1H, d, J = 10.4 Hz, H-
1');"C NMR (125 MHz, C,D,N)§:162.7 (C-2),
94.2(C-3),176.0(C4),160.4(C-5),99.5(C-6),
155.7(C-7) ,94.7(C-8),147.9(C-9) ,98.7(C-10) ,
121.8(C-1'),99.8(C-2"),145.0(C-3"),147.6 (C-
4'),104.6(C-5"),115.6(C-6"),93.2(C-1""),73. 1
(C2"),77.1(C-3"),69.5(C4""),76.4(C-5""),
60.6(C-6"") . fba ¥y 13 Kdi 5 ek’ Bt H A
— B, B AR R R T-0-B-D-F R T -

&% 14 'H NMR (500 MHz, CDCL,)§:7. 54
(2H,d,J =7.7 Hz,H2',6"),7.34 (1H,t,] =7.7
Hz,H4'),7.12(2H,t,J =7.7 Hz,H-3",5"),7.09
(2H,d,J=7.0 Hz,H-2"",6""),7.07(2H,d,J =7.0
Hz,H-2,3),6.99(2H,d,J =7.0 Hz,H-5,6),6. 89
(2H,d,J =7.0 Hz, H4"",4),4.60 (1H, dd, J =
13.6,5.6 Hz,H-13) ,4.17(1H, m,H4) ,3.74 (1H,
d,J=11.5,4.9 Hz,H3a),3.65(1H,dd,J =11.5,
4.9 Hz,H-3b),3.03(2H, m,H-10),1.85(3H,s, H-
1);"°C NMR(125 MHz,CDCl,)§:20.8(C-1),170.3
(C-2),64.6(C-3),55.0(C4),170.8(C-6),126.8
(C-7),167.2(C9),38.5(C-10),37.4 (C-11),
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133.6 (C-1'),127.1(C-2",6"),128.8 (C-3",5"),
132.0(C4"),136.6 (C-1""),128.6 (C=2"",6""),
129.3(C-3"",5""),127.0 (C4"",4""),136.7 ( C-
1'7),128.7(C-2""",6"""),129.1(C-3""",5""") , 1k
A 14 8055 S0k Bl R — B O E N 4
N A

&% 15 'H NMR(500 MHz,CD,0D)§:5.09
(1H,m,H-5),3.99(1H,ddd,J =9.6,8.0,6.6 Hz,
H4'),3.70(1H,dd,J =9.6,6.6 Hz,H-5'b) ,3.47
(1H,dd,J=9.6,6.6 Hz,H-5'a) ,2. 31 (1H,ddd, J =
10.4,8.0,3.9 Hz,H-2),2.07 (1H, m, H4b),1.95
(1H,m,H4a),1.62(3H,d,/=1.4 Hz,H-8),1.59
(1H,m,H-3b),1.56(3H,d,J =1.4 Hz,H-7) ,1.47
(1H,m,H-3a) ;" C NMR (125 MHz,CD,0D)§:180. 7
(C-1),54.9(C2),30.6(C-3),27.1(C4),125.2
(C5),132.8(C-6),17.9(C-7),25.9(C-8),161.3
(C2"),59.0(C4"),48.4(C-5"), 1b&Y 15 ¥
53R BOE S AR — 2, B 2 M plantagoguanidi-
nic acid,

&% 16 'H NMR(500 MHz,CD,0D)§:5. 15
(1H,d,J=9.5 Hz,H-5) ,4.58(1H,d,J =8.7 Hz, H-
4) ,4.41(1H,m,H4") ,3.80(1H,t,J =9. 8 Hz,H-5'
a),3.52(1H,t,/=9.8 Hz,H-5'b) ,2.80(1H, m, H-
2),2.56(1H,td,J=12.5,8.3 Hz,H-3a) ,2. 11 (1H,
dd,J=12.5,6.5 Hz,H-3b),1.75(3H,s,H-7) ,1. 73
(3H,s,H-8) ;" C NMR (125 MHz,CD,0D)§:178. 4
(C-1),51.5(C2),42.4(C-3),57.0(C4),123.5
(C-5),138.6(C-6),25.8(C-7),18.2(C-8),159.5
(C2"),67.5(C4") . & 16 K4 5 30wk ™ %
PiAE A3, B4 8 plumbagine B,

&% 17 'H NMR (500 MHz, DMSO-d, ) §:
9.32(3H,s,7-0CH;),7.15 (1H, s, H-10), 7. 08
(1H,s,H-13),6.52(1H,d,J =2.2 Hz,H-6),6.35
(1H,d,J =2.2 Hz,H-8) ;" C NMR (125 MHz, DM-
SO-d;)8:157.8 (C-1),101.7(C2),155.3(C-3),
96.7(C4),154.9(C-5),93.3(C-6),162.3(C-7),
98.2(C-8),159.0(C9),104.6 (C-10),145.5( C-
11),144.4 (C-12),98.9 (C-13),113.8 (C-14),
148.9(C-15),55.8(7-OCH,) ., L&MW 17 %48 53¢
Bk B A — B, S A I

&% 18 'H NMR(500 MHz,CD,0D)§:6.93
(2H, m, H-5",5""),6.79 (2H, m, H6',6"") , 6.75
(2H,d,J=7.9 Hz,H9',9"") ,4.70(2H,s,H-3,3"),

4.23(4H, m,H-1,1'),3.85(6H,s,8,8-OCH, ),
2.45(2H,s,H-2,2");"”C NMR (125 MHz, CD,0D)
5:71.9(C-1,1"),55.4(C=2,2"),133.1(C4,4"),
128.2(C-5,5'),119.4(C-6,6"),148.3(C-7,7"),
149.5(C-8,8"),111.0(C9,9") ,56.4(8,8'-0CH, ) ,
141 18 K 5 SClik' ™ B A — 3, M E R
/NIEfIE

&% 19 'H NMR(500 MHz, CDCL,)8:9. 86
(1H,s,CHO),7.68(1H,d,J =3.9 Hz,H-3),7.28
(1H,d,J=4.0 Hz,H-13),7.24(2H,t,J =4.0 Hz,
H-7,8),7.13(1H,d, J =3.8 Hz, H-11,12),7.05
(1H,dd,J=5.0,3.7 Hz,H4) ;”C NMR (125 MHz,
CDCL,)8:182.6 (C-1),141.7(C-2),139.3(C-3),
124.2(C4),147.0(C-5),136.6 (C-6),124.8 ( C-
7),125.6(C-8),134.6(C9),137.6(C-10) ,124.7
(C-11),128.2(C-12),127.1(C-13) , 1k&¥ 19 %
-5 30k BE AR — B, MO o R = R
ﬂ/\O

&% 20 '"H NMR (500 MHz, (CD,),C0)S§:
7.42(1H,dd,J=5.1,1.0 Hz,H-3),7.27(1H,d,J =
3.6 Hz,H4),7.19(1H,d,J =3.8 Hz,H-7),7. 15
(1H,d,J=3.8 Hz,H-8),7. 11(1H,d,J =3. 6 Hz,H-
11),7.07(1H,d,J =3.6 Hz,H-12) ,6.91 (1H,d, J
=3.6 Hz,H-13),4.75(2H,dd,J =5.1,3.6 Hz, H-
1);”C NMR (125 MHz, (CD,),C0)8:59.9(C-1),
137.5(C-2),137.2(C-3),124.3(C4),147.0(C-
5),129.5(C-6),125.0(C-7),125.4(C-8),129.0
(C-9),136.6(C-10),124.8(C-11),125.9(C-12),
125.8( C-13) , LAy 20 Kt 55 SCmk ™ Ko 2 A
— 5, S E A a-terthienylmethanol

AT R o3 B S T A AR B (1~ 20) (146
SR DL 1
2.2 EYMEIIMIBERFEEER

PRI A I P i e 45 R R W, 525 A LT,
LPS 375 T (1% 155 784 21 4 g B¢ i NO I 2538 m (P <
0.01), SHIAIAALL, G5 2.5 ~7.15 16 HjfE
W /D LPS 55 BV2 4 g B i NO = (P <
0.01), WKl 2 fis, X4k 5 Y7E 10 pmol/L ¥k B
YEH T #0253 5 S 49.6% . 49. 1% | 33.6%
60. 7% 49. 2% F162. 4% ; 7£ 20 pmol/L ¥ JEVEF T
i %4 9 K 54.6% . 55.2% . 44.9% . 63.0% .
48.7% F164. 7% ,FRWIX Lo b5 W) vl BEAFAE— 2 1Y
PR,
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Fig. 3 Effect of compounds at different concentrations on BV 2 cell viability
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