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Abstract: Objective To study chemical constituents of the flower of Coreopsis tinctoria and investigate the anti-inflammatory
activity of these compounds. Methods Separation and purification were carried out using AB-8 macroporous adsorption resin, the
monomer compounds were obtained by fine separation of each coarse segment by preparative liquid phase and the structure of
compounds were identified using spectroscopic techniques. RAW 264.7 inflammatory model cells induced by lipopolysaccharides
(LPS) were used to screen the anti-inflammatory activity of compounds. Results A total of 13 flavonoids were isolated from the ethyl
acetate extract of C. tinctoria and identified as (2R)-flavanomarein (1), (25)-flavanomarein (2), taxifolin-7-O-p-D-glucopyranoside (3),
butin-7-O-B-D-glucoside (4), quercetagetin-7-O-f-D-glucopyranoside (5), gossypetin-5-O-(6"-(E)-caffeoyl)-B-D-glucoside (6),
butein-4'-O-B-D-glucopyranoside (7), quercetin-7-O-f-D-glucopyranoside (8), okanin-4'-O-f-D-glucopyranoside (9), 8,3'4'-
trihydroxyflavone-7-O-B-D-glucoside (10), isookanin (11), okanin (12), 3,3',4",5,6,7-hexahydroxyflavone (13). Griess experiments
showed that compounds 4—6, 9, 11 and 12 have inhibitory effects on NO production in RAW264.7 inflammatory model cells.
Conclusion Compound 1, 2, 6 and 13 are isolated for the first time from C. tinctoria; Compound 4—6, 9, 11 and 12 exhibit anti-
inflammatory activity.
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BCEH, LW EaE% Coreopsis tinctoria
Nutt., X #%%E%, NHFL (Asteraceae) &Y% &
Coreopsis L— AR AMY), =t E Y,
H AT FRE o i X 3 A AR5 M 2004 FFFF4E,
Frem A . WA SERUTF G KA B 5 4, 2
2014 FAEIA C#E 1.3 75 hm?,  FRTH X H ™
() BT 4 b o i AL 752

EeHHL—MIEAE RERRRHEY), Hik
. BH. K, BAEREES. ik
FIDIR. AR BERT R L], B oS4 EMP G
IT RNERI 7 RO W 3 . ) 2 OB sa 4 & /R R
Ji BB AR e e, SR TS FIVG 7 v I
EAE S S RSSO E PR B T 10 24K, R
CEHNREIIRESE T E N IMEE T BT
KRB EEHTESAEIAR. ANRIE., R
SRS, BRSO A E I
By, BAAPRMAE. Bk, BFEbE. Jred.
PR RPUAMNEGEER M, R 7, AR
FRZH B I FE ST 1) RAW264.7 40 J 59 REASE LS A e i
L BERR CWEAH. IE T BEAHREAT T PR s e IL,
175 126 HA T TR, < T 2 BOGT 7 A A R P L 8 TR PR B A o
AH T X B F IR S ERE A EAT 4, 13
213 AMMEY, Salh QR)-EIESE (2R-
flavanomarein, 1)+ (25)-#% 1 & (2S-flavanomarein,
2). {EHEA 2K-7-O-B-D-ML IR i %) §% £ (taxifolin-7-O-
B-D-glucopyranoside, 3) 815 %K -7-0-B-D- i & b
# (butin-7-O-B-D-glucoside, 4). KREE-7-O-p-D-
e W A 45 BE 7 ( quercetagetin-7-O-B-D-gluco-
pyranoside, 5). gossypetin-5-O-(6"-(E)-caffeoyl)-p-
D-glucoside (6) 48401 [F-4'-O-B-D- M Wi 4] %) B 1
(butein-4'-O-B-D-glucopyranoside, 7)+ #ft ) %&-7-0-
B-D- T 5 78] % #% H ( quercetin-7-O-B-D-glucopyra-
noside, 8)+ B 7*-4'-O-B-D-ML IR 7] %5 H% H Cokanin-
4'-0-B-D-glucopyranoside, 9). 8,3",4'-=F2FL 3 -
7-O-B-D-7 %) HE T (8,3",4'-trihydroxyflavone-7-O-
B-D-glucoside, 10). FEL-KT* (isookanin, 11).
B K5 (okanin, 12). PRI S (3,3.4',56,7-
hexahydroxyflavone, 13). i, L& 1. 2.
6 M 13 NEXNEH EEY T 7 E8E2. JF
i RAW264.7 41 i 5 iE A5 AL & W BT 983 1
HEATIILE, SRER, WEY 4~6. 9. 11. 12
XF 98 AR 2R A B NO 28 E A1 Joi AR il B B S () 410
Hil1E .

1 {UEEHH

AB104-N BYH K1 KRR8I A TR A FD;
KQ3200B REAE G (RILTHEAE S ARA
F]D; Agilent 1260 B! iy 0B AH (ol A (SEE 24816
AFD; P NT010 Y= 25 BYWRAH (i (L5
DB AR AT B LC-16P WiAHEIEA (H
A AT EYELAN-1100 BUig#b 728 R 8% (R
Ak g tiAk X &4t ): ASCEND 600 A% SLHRAY
(#5 [ Bruker A /]); AR ALK (P )1 4l
RHEERAT); FD-1A-50 @B A T 1#0L (B
W R BR A ) D5 R2002 BRI T et 7%
Ry L EETFAENESERAFD; 101 B
SR BT AR ) EPOCH2
ZINBEREMY (£[E Bio Tek A ); Micro 21R Y
B AR B 0L (Thermo Fisher Scientific Inc.,);
HF151 UV fEIR iz I8 (Rl R
BAHIRATFD; SW-CI2FD WA TAES (LI
TRMREE 2 E BR 2 7] ); BE-9008 Tl F LA L 9% 7
ar (il 5 AR A& A R A ] D; LDZM-80KCS 2
JESI7ERK R (R 2By r 8mk) s ks
BAEE (Grmd s AER A IRARD; IX FE S
s (HA OLYMPUS); oyl sUHBh 5188 (TL7%
BRI WA A PRAF]DD; LS-750 BLREHE (1Y)
AR G R A B 2 A PR A A D)o 0 b B 3 4
(Kromasil 100-5-C1s, 250 mmX4.6 mm, 5 pm, X
HLRA) w0 3l DR A DD 2Pl it (Kromasil 100-
5-Cig» 250 mmX21.2 mm, 5 um, Fi$LF 50 759 D1
IRATD; KRR (100~200. 200~300 H,
AT ) 2R GFass (5 B
T ) HEE (Aigal, 87k THERRAFD;
NG (e, s s AR AFD; H
R (il &2, WAL IR E R AR R AT 2 Gl
B, oA TV BRA R s KL P
fI§ AB-8 (RIEEARTFHEFHLARAF]D .

BT THBA T T\ — 54 ig,
B VA DR K 2 25 22 B B 3 PR S e N R4
8% J& P 0. 43855 C. tinctoria Nutt. [ SRTE, 2544
PR A AF T H R 2 e v b v 5 AR P AT 7 BT R £
BHIRHE T A O
2 FHE
2.1 REEEHE

BT R T 3.0ke, KFH 80% L H i
BT, SRR e R, 1 IRHUR T 786.4
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g WETIAN 1LOL LB F/KIFRT L il —
PRI TREKH AT IR OB, 1R T BT
R, WRIRAR, 1A HMERRAL 94.0 g BHIR LBEE
117 89.2 g IE T EEHRAL 197.8 go HUEEHR £ Fi6 AL BB AL
70.0 g ¥ T 200 mL EESFK, il —IRER . H
AB-8 KA JIEER SR 24 h, WRFH5EEE)E LA 10 f54E
R (BV) EETFRME, BrIKIEMEAR . KIRH
20% (15BV). 40% (10BV). 60% (8BV). 80% (8
BV). 100% (8 BV) ZFEHUHATS M. 43 nl & IE&
WISV, R, 15 20% CREBEMLER (Fr)
1434 g, 40%LTEHEMEAL (Fr2) 14.89 g+ 60% LM%
VeIERAL (Fr3) 3.20 g 80% L EESE i ERAL (Frd) 1.53
g+ 100% L idh: (Fr5) 1.37 go

W 20% L BES IR ERAL(Fr1)E &, 587 B4 Fri-
1o HU Fri-1 INFEEvEme, WE-KIER CEHIRR
A, 25%~60%FEE, 15.0 mL/min) 78, H4L&
¥1 (1262 mg, ®=15.81 min). 2 (215.7 mg, K=
16.06 min); HL Fr1-2 INFEEEAR, -6 2 mirH e ial
b (10%~35%2. 1%, 15.0mL/min), 75 Fr1-2-1. Frl-
2-2. Fr1-2-3. Fr1-2-4, FLRHHEE-/KIEZRXT Frl-2-1
HEATAL, LAY 3 (68.4mg, ®rR=18.96min); X
Fr1-2-3 RHREE KK RS E, 152I0EY 4 (121.5
mg, ®=29.29min). 5 (25.1 mg, &®R=28.99 min).

¥ 40% . BESE IR AL (Fr2) & B, 567 B4 Fr2-
1 o BiEW Fr2-2. BUFr2-1 FHESEM, K614
AR % (30%~80%F %, 15.0 mL/min) %
B33 Fr2-1-1~Fr2-1-3. #F—5 R B - Kk &R
T EELEY 6 (82mg, ®R=29.91min). 7 (10.6
mg, ®R=29.29min). 8 (21.7mg, &=21.63 min).
9 (73.5mg, ®R=26.35min). >l i
(20%~60%FEE, 15.0mL/min) )& Fr2-2 1§ Fr2-
2-1. Fr2-2-2. Fr2-2-3 } Fr2-2-4. #5851k
AW110 (73.5mg, ®&=25.06min) % 11 (25.9mg,
r=21.65 mg). Ht— L4l Fr2-2-4 546G 12
(35.5mg, rR=21.48 min).

B 60% Z B EEEAL Fr3 B VAR )G /K
&R CEf &A1, 20%~45% 40, 15.0
mL/min) 7%, 73 Fr3-1. Fr3-2 ) Fr3-3. i#—3%>
B4tk Fr3-2 (OHE-KIE R /U059 13 (27.1 mg,
r=30.80 min).

2.2 IRITEMIFIE
2201 YU REMR BRI E S KA LPS iR
RAW264.7 2 i 2 37 4 A 98 EAR T

(1) MTT ERMAFRE LPS X RAW264.7
qH M VG J1 s HUAR K B R R B 80% 1
RAW264.7 4iff, $%iH8E MR, Kdi bl
1.0X10° /mL % FE 4341 100 pL R T 96 fL
W, THRRE IR E 240 5, FuliSa AR
J LPS ) DMEM }:983%E (5 2% FBS) #k&:R:3%
24h, JEEEFLIN 10 uL i MTT 39, T40iR; 74
HIEE 4h, BEEFEEFEAE, 0 100 uL DMSO,
AR E G ws BT 37 CREGHM 10 min, IE
WK 490 nm KEFIRERE (4D (. AR E4I
AR

AHIE FT=(A #ra—A 2e)(A sm—A =)

(2) Griess ¥EF LPS % RAW264.7 4l |35
W NO SEMFEW: Il 4 1) 76 255 9 5
(DMEM++10% FBS) ¥ 1 mol/L NaNO» A i Wi Fi
BERC 1. 24 5. 104 204 40. 60. 100 umol/L [ &
GIRRUE TR . AU AR S 2h 25757 “2.2.1 (17,
K7t 24 h J5, HUH Griess Reagent LRI, ik &2 =%
Tt % NO 5 Ui I A
2.2.2  HEMIPLRIE TR IE

(1) MTT I B G T 2% 5 2R A0 & P
RAW 264.7 4HM3E 73520 2276 15 [ SCER T € &5
EALEAEF T RAW 264.7 41 Jfl 13 B2 43 51 N
3.125. 6.25. 12.5. 25.0. 50.0. 100.0 pmol/L. #HJ1
E 24 h J5, A A RINREE & ARSI
DMEM 359538 (& 2%FBS) 4k 9% 24 h, 4T
YU TR . ANAEEETE. AR S MTT SRE6 57k
[ “22.1 (1)” .

(2) Griess £l B2 55 % BB AL & W%
RAW?264.7 4153t NO 50 MTT SZIGHf o
WA EVBRAEERWRE G, %I| “2.2.1 (1)” T
JHEBAT A REIIR . E 240 5, HRE A LT
WS &AL &9 M 5.0 ng/mL LPS f) DMEM 555 3
(% 2% FBS) 4k&L855% 24 h, FIH Griess v 46
FIEWNO & RREAETER “2.2.1 (1), 2.2.1
()7 .

3 %R
3.1 SHERE

& 1: IRFENK, ESI-MS m/z: 473 [M+
Na]*, 449 [M—H]", C21H22011- "H-NMR (600 MHz,
DMSO-ds) & 7.22 (1H, d, J = 8.9 Hz, H-5), 6.92 (1H,
d, J=2.2Hz, H-2"), 6.86 (1H, d, J= 8.9 Hz, H-6), 6.77
(1H, dd, J=8.1,2.2 Hz, H-6'), 6.74 (1H, d, J= 8.1 Hz,
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H-5'), 5.42 (1H, dd, J = 12.4, 3.0 Hz, H-2), 4.84 (1H,
d, J=7.5Hz, H-1"), 3.10 (1H, dd, J = 16.8, 12.4 Hz,
H-3a),2.70 (1H, dd,J=16.8, 3.0 Hz, H-3b); 3C-NMR
(150 MHz, DMSO-ds) &: 79.6 (C-2), 43.8 (C-3), 191.6
(C-4), 117.1 (C-5), 109.4 (C-6), 151.0 (C-7), 135.6 (C-
8), 151.2 (C-9), 116.9 (C-10), 130.3 (C-1"), 114.9 (C-
2'), 146.1 (C-3"), 145.6 (C-4"), 115.7 (C-5"), 118.5 (C-
6'), 101.8 (C-1"), 73.7 (C-2"), 76.2 (C-3"), 70.1 (C-4"),
77.7 (C-5"), 61.1 (C-6")s LA i 5 ki
—F5O), WS R AT 1 QR)-F ST,

th&Y) 2: AR A, ESI-MS m/z: 473 [M+
Na]*, 449 [M_H]f, C21H2011 TH-NMR (600 MHz,
DMSO-ds) & 7.23 (1H, d, J = 8.9 Hz, H-5), 6.92 (1H,
d,J=2.2Hz, H-2"), 6.86 (1H, d, J= 8.9 Hz, H-6), 6.77
(1H, dd, J=8.1, 2.2 Hz, H-6"), 6.75 (1H, d, J= 8.1 Hz,
H-5"), 5.42 (1H, dd, J = 13.3, 2.9 Hz, H-2), 4.81 (1H,
d, J=7.5Hz, H-1"), 3.12 (1H, dd, J = 16.8, 13.3 Hz,
H-3a), 2.69 (1H, dd, J=16.8, 2.9 Hz, H-3b); 3C-NMR
(150 MHz, DMSO-ds) &: 79.7 (C-2), 43.9 (C-3), 191.6
(C-4), 117.0 (C-5), 109.4 (C-6), 151.0 (C-7), 135.6 (C-
8), 151.2 (C-9), 116.9 (C-10), 130.3 (C-1"), 115.0 (C-
2), 146.1 (C-3"), 145.6 (C-4"), 115.7 (C-5"), 118.5 (C-
6'), 101.9 (C-1"), 73.7 (C-2"), 76.2 (C-3"), 70.1 (C-4"),
77.7 (C-5"), 61.1 (C-6"). VL it 5 CikHiE
— B0, WS EN A 2 8 (2S)- ST .

&Y 3: TR A, ESI-MS m/z: 465 [M—H],
C21H2012. 'H-NMR (600 MHz, CD;0D) & 6.96 (1H,
d, J=2.0 Hz, H-2'), 6.94 (1H, dd, J = 8.2, 2.0 Hz, H-
6'), 6.80 (1H, d, J= 8.2 Hz, H-5"), 6.22 (1H, d, J=2.2
Hz, H-8), 6.20 (1H, d, J = 2.2 Hz, H-6), 4.96 (1H, d,
J=7.4Hz H-1"), 495 (1H, d, J = 11.6 Hz, H-2), 4.55
(1H, d, J = 11.6 Hz, H-3), 3.87 (1H, dd, J = 12.2, 2.2
Hz, H-6"a), 3.67 (1H, dd, J = 12.2, 5.5 Hz, H-6"b),
3.39~3.47 (4H, m, H-2"~5"); '3C-NMR (150 MHz,
CD;0D) & 85.4 (C-2), 73.9 (C-3), 199.4 (C-4), 164.3
(C-5),97.0 (C-6), 167.4 (C-7), 98.3 (C-8), 164.8 (C-9),
103.5 (C-10), 129.7 (C-1"), 116.0 (C-2'), 146.4 (C-3"),
147.3 (C-4"), 116.1 (C-5"), 121.0 (C-6"), 101.3 (C-1"),
74.7 (C-2"), 78.3 (C-3"), 71.2 (C-4"), 77.8 (C-5"), 62.4
(C-6")o DA Lyl i 5 SOk oE — 807, #s e ik
GV 3 NAETERA F-7-O-B-D-M i 36 2 BT

EY 4: REOHAK, C2HnO010. 'H-NMR
(600 MHz, CD;0OD) & 7.67 (1H, dd, J = 8.8, 1.6 Hz,

H-5), 6.83 (1H, s, H-2), 6.68 (2H, s, H-6', 5'), 6.65 (1H,
dd, J=8.8, 2.2 Hz, H-6), 6.58 (1H, dd, J= 3.5, 2.4 Hz,
H-8), 5.22 (1H, dt, J = 12.9, 2.9 Hz, H-2), 4.90 (1H, d,
J=7.1 Hz, H-1"); 13C-NMR (150 MHz, CD;0D) &
79.8 (C-2), 43.7 (C-3), 192.3 (C-4), 128.1 (C-5), 110.8
(C-6), 164.1 (C-7), 103.9 (C-8), 163.6 (C-9), 115.6 (C-
10), 130.4 (C-1"), 114.9 (C-2"), 145.1 (C-3"), 145.5 (C-
4", 115.6 (C-5"), 118.0 (C-6'), 100.1 (C-1"), 73.3 (C-
2"),76.4 (C-3"), 69.8 (C-4"), 76.8 (C-5"), 61.0 (C-6").
DA b i e 5 SCik ik E — 80, WG 4
NN K -T-O-B-D- M e A B

& 5. IRFOHR, ESI-MS m/z: 481 [M+
H]+, 503 [M—l—Na]*, 479 [M_H]f, C21H200130 IH-
NMR (600 MHz, DMSO-ds) &: 7.71 (1H, d, J= 1.9 Hz,
H-2"),7.53 (1H, dd, J = 8.5, 1.9 Hz, H-6"), 6.92 (1H, s,
H-8), 6.89 (1H, d, J = 8.5 Hz, H-5"), 5.01 (1H, d, J =
7.4 Hz, H-1"); 1BC-NMR (150Hz, DMSO-ds) & 148.0
(C-2), 136.1 (C-3), 176.6 (C-4), 152.0 (C-5), 130.1 (C-
6), 148.6 (C-7), 94.0 (C-8), 148.2 (C-9), 105.6 (C-10),
122.5 (C-1"), 115.8 (C-2'), 145.5 (C-3), 145.8 (C-4"),
116.0 (C-5"), 120.4 (C-6'), 101.4 (C-1"), 73.6 (C-2"),
77.7 (C-3"), 70.1 (C-4"), 76.2 (C-5"), 61.1 (C-6"). LA
R S SRR IE — B, WS EAEY SN
BRHEEE7-O-B-D- M I 6 2 B

&Y 6: WA, ESI-MS m/z: 665 [M+
Na]*, 641 [M—H]", C30H23016. 'H-NMR (600 MHz,
CDsOD) & 7.72 (1H, d,J=2.2 Hz, H-2"), 7.61 (1H, dd,
J=8.5,2.2Hz, H-6'), 7.43 (1H, d, J= 15.8 Hz, H-7""),
6.82 (1H, d, J = 8.5 Hz, H-5"), 6.82 (1H, s, H-6), 6.73
(1H,d,J=2.0Hz, H-2'"), 6.56 (1H, dd, J=8.2,2.0 Hz,
H-6""), 6.52 (1H, d, J= 8.2 Hz, H-5'"), 6.18 (1H, d, J =
15.8 Hz, H-8'"), 5.08 (1H, d, J = 7.6 Hz, H-1"), 4.65
(1H,dd, J=11.9,2.4Hz, H-6"a), 4.33 (1H, dd,J=11.9,
7.2 Hz, H-6"b), 3.86 (1H, m, H-3"), 3.62 (1H, t,J=9.2
Hz, H-4"), 3.57 (1H, t, J = 8.9 Hz, H-5"), 3.46 (1H, t,
J=9.1 Hz, H-2"); '3C-NMR (150 MHz, CD;0D) &
148.9 (C-2), 137.3 (C-3), 177.5 (C-4), 152.7 (C-5), 95.0
(C-6), 150.3 (C-7), 130.9 (C-8), 147.0 (C-9), 106.7 (C-
10), 124.1 (C-1"), 116.2 (C-2"), 146.1 (C-3"), 149.0 (C-
4'), 116.2 (C-5"), 121.9 (C-6"), 102.1 (Glu-C-1"), 74.6
(Glu-C-2"), 75.6 (Glu-C-3"), 72.1 (Glu-C-4"), 77.4
(Glu-C-5"), 64.6 (Glu-C-6"), 127.4 (C-1""), 115.7 (C-
2'"), 146.5 (C-3'"), 149.4 (C-4'"), 116.5 (C-5""), 122.3
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(C-6""),147.6 (C-7""), 114.5 (C-8'"), 169.1 (C-9'"). LA
R S SRR IE B0, SRS 6 N
gossypetin-5-O-(6"-(E)-cafteoyl)-B-D-glucoside.

e 7. BEEMAK, CaHnOw. 'H-NMR
(600 MHz, CD30D) ¢: 8.03 (1H, d, J = 9.0 Hz, H-6"),
7.76 (1H, d, J = 15.2 Hz, H-B), 7.56 (1H, d, J = 15.2
Hz, H-a), 7.20 (1H, d, /= 1.9 Hz, H-2), 7.12 (1H, dd,
J=18.2,1.9 Hz, H-6), 6.82 (1H, d, J = 8.2 Hz, H-5),
6.69 (1H, dd, /=9.0,2.4 Hz, H-5"), 6.62 (1H,d,J=2.4
Hz, H-3"), 5.03 (1H, d,J= 7.3 Hz, H-1"), 3.91 (1H, dd,
J=12.2,2.2 Hz,H-6"a), 3.72 (1H, dd, /= 12.2, 5.5 Hz,
H-6"b), 3.62~3.46 (4H, m, H-2"~5"); 3C-NMR (150
MHz, CD3;0D) &: 126.9 (C-1), 115.2 (C-2), 145.5 (C-
3), 148.8 (C-4), 115.2 (C-5), 122.4 (C-6), 114.5 (C-1"),
165.4 (C-2"), 103.8 (C-3"), 163.7 (C-4"), 107.9 (C-5"),
131.5 (C-6"), 116.7 (C-a), 145.5 (C-B), 192.5 (C=0),
99.9 (Glu-C-1"), 73.3 (Glu-C-2"), 76.9 (Glu-C-3"),
69.8 (Glu-C-4"), 76.5 (Glu-C-5"), 61.0 (Glu-C-6"), LA
R S SRR IE B, MR EM TN
S R-47-0-B-D- M I 27 B

e 8: RIERMA, CaHyOn. 'H-NMR
(600 MHz, CDsOD) &: 7.74 (1H, d, J = 2.0 Hz, H-2"),
7.64 (1H, dd, J=8.5,2.0 Hz, H-6"), 6.87 (1H, d, J=8.5
Hz, H-5'), 6.72 (1H, d, J = 2.0 Hz, H-8), 6.44 (1H, d,
J=2.0 Hz, H-6), 5.05 (1H, d, J= 7.3 Hz, H-1"), 3.95
(1H, dd, J = 12.1, 2.1 Hz, H-6"a), 3.73 (1H, dd, J =
12.1, 5.8 Hz, H-6"b), 3.49~3.56 (3H, m, H-3"~5"),
341 (1H, t, J = 9.1 Hz, H-2"); BC-NMR (150 MHz,
CD;0D) & 147.6 (C-2), 136.2 (C-3), 176.1 (C-4),
160.8 (C-5), 98.8 (C-6), 163.1 (C-7), 94.2 (C-8), 156.3
(C-9), 104.9 (C-10), 122.6 (C-1"), 114.8 (C-2"), 144.8
(C-3"), 147.4 (C-4"), 114.7 (C-5"), 120.5 (C-6"), 100.3
(Glu-C-1"), 73.4 (Glu-C-2"), 76.5 (Glu-C-3"), 69.9
(Glu-C-4"), 77.0 (Glu-C-5"), 61.1 (Glu-C-6"). LA L3
TR 5 SRR IE B, RIS 8 i
FR-7-O-B-D-MHL IR HE 1

WA 9: 1 EK A, C21H20011 . 'H-NMR (600
MHz, DMSO-ds) &: 7.49 (1H, s, H-2"), 7.33 (1H, dd,
J=28.3, 1.6 Hz, H-6"), 6.85 (1H, d, J = 8.3 Hz, H-5'),
7.17 (1H, d, J= 8.4 Hz, H-5), 7.05 (1H, d, J= 8.4 Hz, H-
6),6.70 (1H, s, H-3),4.93 (1H,d,J="7.7 Hz, H-1"); 13C-
NMR (150 MHz, DMSO-ds) 6 154.7 (C-2), 112.6 (C-3),
182.9 (C4), 125.3 (C-5), 113.3 (C-6), 152.8 (C-7), 133.5

(C-8), 148.9 (C-9), 117.6 (C-10), 123.8 (C-1"), 114.4 (C-
2, 146.1 (C-3"), 145.9 (C4"), 116.5 (C-5"), 118.7 (C-6),
102.2 (Glu-C-1"), 73.7 (Glu-C-2"), 76.3 (Glu-C-3"), 70.1
(Glu-C-4"), 77.8 (Glu-C-5"), 61.1 (Glu-C-6"). LL_Eik
WA S SC kiR — B, MU R AE 9 N
8,3 4'- = F2 I ¥ Wi -7-O-B-D- & HEET -

AW 10: TR A, C2HnO011. "H-NMR (600
MHz, CD;OD) & 7.77 (1H, d, J = 15.3 Hz, H-B), 7.63
(1H, d, J = 8.9 Hz, H-6'), 7.56 (1H, d, J= 15.3 Hz, H-
), 7.20 (1H, d, J=2.0 Hz, H-2), 7.13 (1H, dd, J = 8.2,
2.0 Hz, H-6), 6.85 (1H, d, J = 8.9 Hz, H-5'), 6.82 (1H,
d,J=8.2 Hz, H-5),4.98 (1H, d, J= 7.6 Hz, H-1"), 3.92
(1H, dd, J = 12.0, 2.0 Hz, H-6"a), 3.72 (1H, dd, J=
12.1, 5.6 Hz, H-6"b), 3.41~3.57 (4H, m, H-2"~5");
BC-NMR (150 MHz, CD;OD) & 128.3 (C-1), 115.9
(C-2), 147.0 (C-3), 150.3 (C-4), 116.7 (C-5), 124.0 (C-
6), 194.7 (C=0), 118.2 (C-a), 147.0 (C-B), 117.4 (C-
1), 153.9 (C-2'), 135.9 (C-3"), 151.7 (C-4"), 108.1 (C-
5", 122.6 (C-6'), 102.7 (Glu-C-1"), 74.8 (Glu-C-2"), 78.5
(Glu-C-3"), 71.3 (Glu-C-4"), 77.6 (Glu-C-5"), 62.5 (Glu-
C-6")o LA By 5 kbl — 80, s E s
Y110 R 7-4"-O-B-D-ML MR i A T -

AW 11: FHEHAK, CisHi206. 'H-NMR (600
MHz, DMSO-ds) & 7.16 (1H, d, J = 8.7Hz, H-5), 6.92
(1H, d, J=2.1 Hz, H-2"), 6.79 (1H, dd, J= 8.1, 2.1 Hz,
H-6'), 6.74 (1H, d, J = 8.1 Hz, H-5"), 6.50 (1H, d, J =
8.7 Hz, H-6), 5.37 (1H, dd, J=12.1, 2.9 Hz, H-2), 3.02
(1H, dd, J = 16.8, 12.1 Hz, H-3a), 2.64 (1H, dd, J =
16.8, 2.9 Hz, H-3b); '*C-NMR (150 MHz, DMSO-ds)
8 79.0 (C-2), 43.4 (C-3), 190.6 (C-4), 117.2 (C-5), 109.5
(C-6), 152.2 (C-7), 132.8 (C-8), 151.1 (C-9), 114.3 (C-
10), 130.0 (C-1"), 114.2 (C-2"), 145.0 (C-3"), 145.4 (C-4"),
115.1(C-5"),117.8 (C-6")o LA_L-3p it Hicdlis 5 SCifdiE—
;O HESEEAAEY 11 AR T

tEY) 12: LR KR, CisHi206. 'H-NMR
(600 MHz, CD;0D) & 7.18 (1H, d,J=2.0 Hz, H-2), 7.11
(1H, dd, J=8.2, 2.0 Hz, H-6), 6.82 (1H, d, /= 8.2 Hz, H-
5), 6.47 (1H, d, J = 8.9 Hz, H-5'), 7.54 (1H, d, J=8.9
Hz, H-6'), 7.52 (1H, J = 15.3 Hz, H-0), 7.72 (1H, d, J =
15.3 Hz, H-B); 3C-NMR (150 MHz, CD;0D) & 127.0
(C-1), 114.4 (C-2), 145.5 (C-3), 148.6 (C-4), 115.2 (C-5),
1222 (C-6), 121.8 (C-a), 144.6 (C-B), 192.7 (C=0),
113.7 (C-1"), 153.0 (C-2'), 132.4 (C-3"), 151.9 (C-4"),
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107.1(C-5"),117.0(C-6")» VAL it 254 55 SCikdiE —
U, MESELAEY) 12 R

&P 13: BER A, CisHi0Os. 'TH-NMR (600
MHz, CD;OD) & 6.50 (1H, s, H-8), 7.73 (1H, d, J =
2.2 Hz, H-2"), 6.88 (1H, d, J = 8.5 Hz, H-5"), 7.62 (1H,
dd,J=8.5,2.2Hz,H-6'); '*C-NMR (150 MHz, CD;0D)
& 146.7 (C-2), 135.5 (C-3), 176.0 (C-4), 145.4 (C-5),
128.3 (C-6), 153.2 (C-7), 92.9 (C-8), 149.7 (C-9), 103.4
(C-10), 123.0 (C-1"), 114.6 (C-2'), 144.8 (C-3"), 147.3
(C-4"), 114.8 (C-5"), 120.2 (C-6'). LA iR 5
BRI TE — 20T, WA 13 ARREE .
3.2 MRTEMNEYIFE
3.2.1 X RAW264.7 4% jfssm @it MTT
P A2 R SR 5.0 pg/mL LPS 5 SAEH R
RAW?264.7 217G 1500 o S HRo 25 SR &
Y2 AR B B T 6 NIREERRE (3.125.
6.25. 12.5. 25. 50. 100 umol/L) . AN[EMK i1k
&M 1~7 YEFT RAW264.7 45, 4HME /1
1E 80%LA s th&W 8~12 (EMERIRE KT 125
umol/L I, 4HMLIE 77 BRI R IR FEAR O, HR
B B R . A& edE 10.0 pmol/L 1 A EiRiL &
W 32 AR
3.2.2 X} RAW264.7 RIERILH I NO A= il 1 5 M
+ 10.0 umol/L AR HARAY) S 5.0 pg/mL
LPS JL[E/E T RAW264.7 41 iR JLH% & 24 h, Griess
RGN RS 78R NO &, 4559 (B 1 K3,

6 sk
TS y r P
= H
Z g - H
g 3- T
1§
K 2
H ]
o
Z 0 : :
MW IPS 1 2 3 4 5 6
6
*%
~ #
54 T
. -
El
2 3 o
= | -
K 2
#H oA
o
Z T T

X IPS 7 8 9 10 11 12

1 LEYIX RAW 264.7 KAEIEEZHA NO 4 RIS

Fig. 1 Effects of compounds on NO production in RAW
264.7 modle cells

5.0 pg/mL B L) LPS AP 50 A AR B,
NO FrEREE; AW 4~6. 9. 11, 12 43
J&, XT RAW264.7 4Rfiu NO f 5 st B A B A4 i1
Mo Bk, ik s &t ey 4.
5. 6. 9. 11, 12, EAT 45 R H NO BEH
— JE IRHIAE A o
4 Tig

AT 5 I B S A AR T R TR AR HUAH AL
SR AT 4 B AN KT, 193] 13 AN B K AR AL
W, HAd a1, 2. 6 A1 13 9 RN &85
JEH B ARl A, I RAW264.7 4 SEi
i ide AT R IETEAL B9 4~6. 9. 11, 12, XLEfL
B 0T 28 E R R 20— A U A A R R A
TER, e M) JORE 1) & A2 R« LT 57 45 2R
AN B A S 5 BT I A B R B A — e g B
WA
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