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M EVENM NO FIRE, HEHMHRAE (median inhibition concentration, 1Cso) £ 4.15~10.82 pmol/L.
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Abstract: Objective To investigate of the flavonoids components and anti-inflammatory activity of Silene aprica. Methods The
medicinal materials were extracted with 80% ethanol and enrich total flavonoids with polyamide. Silica gel, Sephadex LH-20 and Pre-
HPLC were used to isolate and purify these compounds. The structures of the related compounds were characterized based on their
physicochemical properties and modern spectroscopic techniques such as NMR, MS, and so on. The cytotoxicity of the obtained
compounds was screened using the CCK-8 method, and evaluating the anti-inflammatory activity through the RAW264.7 mouse
mononuclear macrophages induced by lipopolysaccharide (LPS). Results A total of 11 flavonoids compounds were isolated and
identified asherbcetin-3-O-B-D-(2-O-B-D-glucopyranoside)-7-O-B-D-glucopyranoside (1), herbacetin-3-f-D-(2-O-B-D-glucopyrano-
sidoglucopyranoside)-8-p-D-glucopyranoside (2), gossypetin-3-3-D-(2-O-B-D-glucopyranosidoglucopyranoside)-8-p-D-glucopyra-
noside (3), quercetin-3-O-B-D-glucopyranosyl-(1—2)-f-D-glucopyranosyl-7-O-p-D-glucopyranoside (4), herbacetin 7-rhamnoside

(5), saponarin (6), schaftoside (7), isoorientin (8), isovitexin (9), isoscoparin (10), quercetin (11), respectively. In the experiment of
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anti-inflammatory activities evaluation, all compounds had inhibitory effect on NO production. Conclusion Compound 1 is a new

flavonoid glycoside compound named sileneside M, and 2—6 were isolated from this plant for the first time. In addition, the in vitro

activities of the compounds were determined by using the LPS induced RAW264.7 cell inflammation model, with Dexamethasone as

the positive control. The bioactivity results showed that compounds 1—3 have significant anti-inflammatory activity, with ICso values

0f4.15—10.82 pmol/L.

Key words: Silene aprica Turcz.; flavonol-glycoside; anti-inflammatory activity; sileneside M; herbacetin-3-p-D-(2-O-p-D-gluco-

pyranosidoglucopyranoside)-8-f3-D-glucopyranoside; gossypetin-3-B-D-(2-O-B-D-glucopyranosidoglucopyranoside)-8-f-D-gluco-

pyranoside

FTRHE T 58 Silene LAYIZ A Fi KR
Z—, 845 700 Z FHEY) - 22K Silene aprica Turcz.
Fe MR — A AR B AR AR B A U], A N
2y, (EVU. HrEE. AR B A2
Pis, ff (rh ARG E) (A E 2 )
(TEHRREGFM) il ke, o, e,
FEATRITHEARE. D MU BEREF
Ji s TR SRS B AT, E NS iz
(245 Y B L A 2 LU D), SR B oA
= AT AE BRI [E N H RIS AR WA A
F R R 2 BRIE PERIT FU A SCARIE ARSI DU
PP AR R By BEAT R G A, SR B E|
11 AMEEY), 535458 A4 herbeetin-3-O-B-D-(2-0-B-
D-glucopyranoside)-7-O-B-D-glucopyranoside (1) B
Jii 2 3-8 K -8- ] & B 1 [herbacetin-3-B-D-(2-O-
B-D-glucopyranosidoglucopyranosid)-8-p-D-glucopyra-
noside , 2]. Mp 1L H 2 -3- B — % -8- H 4 B
[gossypetin-3-B-D-(2-O-B-D-glucopyranosidogluco-
pyranoside)-8-B-D-glucopyranoside, 3]. #it J7 25-3-4
~ B -7-%8 %] B £ [quercetin-3-O-B-D-glucopyranosyl-
(1-2)-B-D-glucopyranosyl-7-O-B-D-glucopyranoside ,
4], HJfiz 1 (herbacetin 7-rhamnoside, 5). 2%
1 (saponarin, 6). 25T (schaftoside, 7). 5
ZI 5 (isoorientin, 8). Jf41JfH (isovitexin, 9).
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BV AR XS 1~10 #4740 5k
FARSMUIIE AR FE, 5 B AR B 3 ZE K AR AH EE
WaEm 1~3 BA REFORIENE, A Hdm sk iz
(median inhibition concentration, I1Cso) fE 4.15~
10.82 umol/L, A% % FH %R 78 70 AL H i 1 #18
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Fig.1 Chemical structures of compounds 1—11
Bruker AV 500 Bz RELAR I IEAL (TMS AW,
rb R 1) 85 635 4% (MPLC) FS-9200T (Rt 44 L A%
IRBHEAIRA D, fllE L 4 254 nm, &
Y 5 TRV € 3543 Waters 2545, 2487 K #% (S5 [H
Waters 7)), BZRZRIGHURAT IS 2000ES (3%
EEBRBAAFD, tHEikeEk. #EAISER G55l
HALTD, OfE. HEE (i), HAamnE
5y M. DEME 35975 | i 2 B (lipopolysaccharide,
LPS, bt ZEEEREAR AR, NO & &M
7l RAW264.7 /N R E B . CCK-8 37| & (32
o REVMERAGR LA D, HhZE KK
(dexamethasone, DXMS, |~ 4 g [E 25\ A R AF]D,
D EFEbRAE S (65 24122701), FA4E G (fetal
bovine serum, FBS, fit5 24081601, H LY
BHEARAFD.
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21 REERESE

W22 252 10 kg MRy, M 8 AT 80% 2
B, InFAElRERI 3 Ik, BFR 2he HIREGH A I,
PR ISR AR TOEA, T 045 [FARAR B 7K 2k 4T 43
BUORRRE . A B AR I 2 IR B AR IR, B R4k
o WAL EAERE M, JEAER, JEEH 20%4
BBV 2 I, G FEFTA IR H I8 b AL B4 1
EBEfE (60~80 H) A, AR 5 mL/min, fF)E
AT, FK e R R ALE S, Kk
F 30%- 70%- 95% CBEGEI . WCERGEIR, BkE
[EU 2%, WRAEET, 30% LR35 15.6
g+ TO%IEML RS 13.9 gv 95% LB #0155 5.3
g F HPLC HEATHIE 7381, 70% £ B2 e M0 73 72 3%
K 254 nm WRURIEH %, H DAD #5558 148 41
WA — B, HEWT 70% 2 B i A5 2 ) 5 B
Btk &, BURES, 13.5g, & WEEIARR, HX 50 g i
e (60~80 H) #:#F. MRiELeHE, DA G H f-H -
VKT RPEIF (20 012 0.5—2 5 1:0.5), B
o & 350 mL W4E 10, JLlicsE 40 . TLC X%
AT Y HIWT, A IEAHER S, L 6 N
Fr.A~F. Fr.A (0.5g), £ TLC L B/REE 2 Mk
a5, FRREERAE G, B MR e i Bk - R 2
(311, /3245, ERIEEER . E 4 515 2
&% 10 (33mg). 11 (17mg); Fr.B (0.4g) TLC
FRIREERN ARG, FAH S A BT
B GRsh N 2. 15-0.1%7K 60 © 40, 5mL/min, tr=
36 min), HEMEY 6 (22mg); Fr.C (12¢g)
R RE A B 34T 70 B, BN AH B R £ G-
B, 795 4 NE4> Fr. C1~C4, Fr. C1 i
WAR I 3E AT 2 3 CRUBIAE N 1 -0.1% % 1% 7K
47 %53, 5mL/min, r=45min, F NP 254 nm),
BRAY) 7(8mg); Fr. C3 KM & 4708 [
AR CIE-01% R K (40 0 60—45 1 55), 5
mL/min, rR=27. 36. 45. 58 min, MK 254
nm], fFEMLEY S (12mg). 8 (23mg). 9 (7mg);
Fr. D (0.28 g) _ETiAbEEAT &A1 sephadex
LH-20, HEEAE PR, e F 2, SRE
JEAREGE AT 08 GRLshAE R LG -0.1% 5 R /K
38 : 62, 5mL/min, =32+ 38min, J¥K 254nm),
AEMEY 1 (9mg). 3 (11mg); Fr.E HEER
FHETEFAT 70 5 RN CHE-0.1%BE K 35 -
65, SmL/min, %=25. 31 min, &K 254n0m), &

A2 (15mg). 4 (38 mg).

22 HWHLEE

221 WEW1ERAKE FRE2 mg a1 T 10
mL BRI, A 2 mol/L R 4 mL, 85 C/K
BWIN# 2 he AHEIER, FBSER OEEAEI 2 I, Bk
4 mL, KAHEGEZET, N1 mL @AUKEAE 0.22
pm FAFLIERREEE,  HER A . R B AR
D-RE X B 2 mg, IEEAUKE R, 44 SmL
. 0.22 pm FFLIEMENE, HUEIERAT DA
PSR GRTIN S

2.2.2 HPLC 73#fr  Z 70l B W ko) TRt VT
AR A TS 10 uL, FENBARE A, e .
¥+ 9 Bio-Rad Aminex HPX-87C (300 mm X 7.8 mm,
9um); izhAH: HAK; AFUE 0.6 mL/min; 28K
FERU RS . EAERE 105 C, AR 3.0
L/min. AR5 6 HE S TR S A FH R R AR RE
i), HEWILAD) 1 TGy DA (2D,

) [

DA |

0 6 12 18 24
t/min

2 AWM KEFEISRMAEEE
Fig.2 HPLC chromatograms of compound 1's
hydrolysate and D-glucose
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AW FAEAT I A B PR TEYERT, G B
TBHPELE R, R CCK-8 (cell counting kit-8) £7F
FEREIAE A5t /I8 B ELWE 20 il RAW264.7 41 75
PEO2131, Y 10% KGR 4 M55 s 752, ol i 4h
Jif 25 BE A 5 000 N/mL, EFREE 96 FLIR T, I
£ 5% COzv 37 CHIBIEREFF R FR 24 he 7l
GRS A 100 pg/mL, BTN
150 uL, & 3 MR AL, [Fl B2 AR (7R3
RIS (CHETERD ZIL 3 A B IR Rk sk
B 24 h G, B0, FERFEMW, A CCK-8 iR
7 10 uL, ¥ H 30 min. FHBEEFRYAE 450 nm K H
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MEWIRE (4D H, THEARAER,
MPAFTE R = (A4 ra—A 2e)/(A e —A 1)
2.4 SITEMEMNR
PRI SCHR 77204, @it LPS % 5/ iR ELWE 40 i
RAW264.7 P4 JRERRLEATHT 28 TG R, R A
Griess & VEA I 24 FE b 20X NO B & 520
B B4 K RAW264.7 L 2 X 105 4N /mL % 7 5
96 LA, AEFL 100 pL, 537 24h. FEHL NEA
H (BRI 100 uL) BRI (1 pg/mL [ LPSS50 pl
AIREFRHE 50 uLD BHEEXSIEZH (1 pg/mL (1) LPS50
ul A1 1 pg/mL HbZEKFA 50 ul) FIFESE4L (1 ug/mL
1) LPS 50 uL A5 & 7370008 1. 5. 104 15, 20
ug/mL ALEY) 50 ul), 1E 37 C. 5% CO, HK: 77
FANREFE 24 he FUHBFRERE, B0, W EER
50 uL, MK Griess I TR Griess 1T 377 7% 50
ul, VRAIHSIEERE ECE 10 min, W% HAE 540
nm [ 4 {5, RIELLTARHEIL NO #fil=, I
J#3d GraphPad Prism Version 9.0 #4115 1Cs0.
NO IR =(A s —A w)(A gw—A 1)
3 4R
3.1 HHEE
B 12 RSN, FeCls [ b 5 2 FH P,
eI AT B N BB A4 . ESI-MS m/z: 811 [M+
Nal’, 787 [M—H], &R UAEYHER TR EN

788, HR-ESI-MS m/z: 811.204 7 [M+Na]*, (it 14
C33H402Na, 811.201 1 [M+Na]"), #iZizb&¥)
B3 TN C33Ha0022, NMEFEA 145 [a]y —35.6%(c
0.1, MeOH); UV A" (nm): 220 (3.45), 265 (3.20),
335(3.25); IRV (cm™'):3313,2962, 1721, 1 640,
1391, 831, $eniztb G EAFREMIRIA L) . 'H-
NMR (500 MHz, DMSO-ds) i (& 1) 1, &3
X~ 5 AR TE S on 8.13 2H, d, J =
9.0 Hz), 6.94 (2H, d, J=9.0 Hz), 6.64 (1H, s), #&/x 1
AR IR FEH g Xk, "TLLE ) 3 A
PSS S on 5.71 (1H, d, J = 7.6 Hz), 4.94 (1H,
d, J=9.0 Hz), 4.64 (1H, d, J = 8.0 Hz), HE¥{HEH
K, HENN B ARIOS), [FEIINAE 3.0~4.0 BoRZ AR
RFAfES. 454 BC-NMR (125 MHz, DMSO-ds)
A1 DEPT 135, fEAII% X H IR 4 A7 Hi b mn s
5 0c178.0 (s), IEH EHIAMHITKAG 5 dc 160.1 (C),
156.0 (C), 152.1 (C), 150.8 (C), 143.6 (C), 132.9 (C),
131.1 (CH), 126.8 (C), 121.0 (C), 115.3 (CH), 105.5
(C), 98.5 (CH), KL ERFA 3 AFERIEIIE 5
5c 104.1 (CH), 101.3 (CH), 97.9 (CH), LLJAE dc 60~
83 R ZAMHE LSS oc 82.4 (CH), 77.5 (CH),
77.3 (CH), 77.0 (CH), 76.6 (CH), 75.8 (CH), 74.4
(CH), 73.2 (CH), 69.7 (CH), 69.7 (CH), 69.6 (CH),
60.8 (CH), 60.7 (CH), 60.5 (CH). %Mi%d 5 SC kR

£1 1£L&4 1 H '"H-NMR (500 MHz, DMSO-ds). *C-NMR (125 MHz, DMSO-ds) K3
Table 1 'H-NMR (500 MHz, DMSO-ds), *C-NMR (125 MHz, DMSO-ds) data compound 1

DA OH oc [3A OH dc

2 156.0, C 3" 3.41(m) 76.7, CH
3 132.9,C 4" 3.15(m) 69.7, CH
4 178.0,C 57 3.41(m) 77.3,CH
5 152.1,C 6"  3.48(m), 3.25 (m) 60.7, CHz
6 6.64 (s) 98.5, CH 1" 4.64(d,J=8.0Hz) 104.1, CH
7 150.8, C 2" 3.33(m) 73.2, CH
8 126.8,C 3" 3.16(m) 76.6, CH
9 143.6,C 4" 3.15(m) 69.7, CH
10 1055, C 5" 3.08(m) 77.5, CH
1 121.0,C 6" 3.72(d,J=10.0 Hz), 3.48 (m) 60.8, CHz
2' 8.12 (d, J = 9.0 Hz) 131.1,CH 1" 4.94(d,J=9.0Hz) 101.3, CH
3 6.94 (d, J = 9.0 Hz) 115.3, CH 2" 3.06 (M) 74.4, CH
4' 160.1, C 3" 3.29 (m) 75.8, CH
5' 6.94 (d, J = 9.0 Hz) 115.3, CH 4" 3.09 (m) 69.6, CH
6' 8.12 (d, J = 9.0 Hz) 131.1, CH 57 3.16 (M) 77.0, CH
1" 5.71(d, J = 7.0 Hz) 97.9, CH 6" 3.62(d, J=10.0 Hz), 3.46 (m) 60.5, CHz
2" 3.46 (m) 82.4, CH
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TE 1 herbcetin-3-O-B-D-(2-O-B-D-glucopyranoside)-8-
O-B-D-glucopyranoside Lt 541t , K I C-7 (dc
156.8) M =75 6.0 (6c 150.8), [K C-9 (dc
148.3) WA #3) T 4.7 (6c 143.6), T C-8 (dc
124.9) M FAKIZFESN T 1.9 (0c 126.8), #RILED
1 Z5H9 T feiX JLAM B R AE T A4k

XAEEY) 1 HEATIRKME, JFtAT o drk i, %
WEW R & D-HENE, Rz EWaiiEa 3
ANHIEBE G, 38T DEPT 135 f1 HSQC XL &4
AT AR, FIFH HMBC TS FEH DS 2
K AERY R ITIEREIRT . 0u 5.71 (H-1") 5 6c132.9
(C-3) #K, VWA ERTCERARMZN 3 A b,
Ou4.64 (H-1"") 5 5c82.4(C-2" %, [FINf on3.46
(H2") 5 ¢ 104.1 (C-1") TEGE 1 5ox 0 & AH
KM, FERE 2 MERITSEE 1 AN 2 FLAHIE;
Ou4.94 (H-1"") 5 6c150.8 (C-7) #%, PLHIEHE 3 4>
PSSR IC S B 7 ALARE (8] 3). Z5 BATIR, 1%
1k & W 45 ¥ R AE A herbeetin-3-O-B-D-(2-O-B-D-
glucopyranoside)-7-O-B-D-glucopyranoside , i# it
Scifinder f2%, A WiZS5 A IHRIE, NELED,
T2 N3 Mo

>
bf\fi? o
) D

HO” ™ /!
> OH |0
- 0
HO 0
~" “OH OH
OH

HO
OH

3 L&Y 1 £ HMBC HHXE

Fig.3 Key HMBC correlations of compound 1

WA 2: R EHKR (FEF-7K), ESI-MS miz:
789 [IM+HT", Si& iz &S, /s
Y 53 3N : C3sHaoO2; 'H-NMR (500 MHz,
DMSO-de) 6: 12.52 (1H, s, 5-OH), 10.15 (1H, s, 4"
OH), 8.34 (1H, d, J=8.5Hz, H-2", 6", 6.92 (1H, d, J=
8.5 Hz, H-3", 5", 6.28 (1H, s, H-6), 5.65 (1H,d, J="7.8
Hz, H-1"), 5.07 (1H, d, J= 8.0 Hz, H-1"), 4.68 (1H, d,
J=7.5Hz,H-1""); BC-NMR (125 MHz, DMSO-de) 5
155.7 (C-2), 132.9(C-3), 177.6 (C-4), 156.8 (C-5), 98.8
(C-6), 156.6 (C-7), 125.0 (C-8), 148.3 (C-9), 103.8 (C-
10), 120.7 (C-1%, 131.6 (C-2"), 115.2 (C-3"), 160.1 (C-
4", 115.2 (C-5"), 131.6 (C-6"), 98.3 (C-17), 82.1 (C-2"),
76.5 (C-3"), 69.6 (C-4"), 77.3 (C-5"), 60.6 (C-6"),

103.8 (C-1"), 74.0 (C-2"), 76.5 (C-3""), 69.2 (C-4""),
76.8 (C-5""), 60.6 (C-6""), 106.2 (C-1""), 74.3 (C-2""),
75.9 (C-3""), 69.5 (C-4""), 77.5 (C-5""), 60.8 (C-6"").
s 5 SCERiE A, #E A 2 NER
-3 -8 A

&Y 3: IR FE R R (FEE), ESI-MS m/z: 805
[M+H]", &5 Z AR, 153 B4E 10
73 F AN C33Ha0023; "H-NMR (500 MHz, DMSO-ds)
5: 12.55 (1H, s, 5-OH), 9.17 (1H, s, 4-OH), 7.85 (1H,
dd, J = 8.5, 2.0 Hz, H-2", 7.83 (1H, d, J = 2.0 Hz, H-
6", 6.89 (1H, d, J = 8.5 Hz, H-3"), 6.27 (1H, s, H-6),
5.63 (1H, d,J=7.5 Hz, H-1"), 5.08 (1H, d, J= 8.0 Hz,
H-1"),4.68 (1H, d, J= 8.0 Hz, H-1""); 3C-NMR (125
MHz, DMSO-de) 6: 155.7 (C-2), 133.1 (C-3), 177.6 (C-
4), 156.5 (C-5), 98.5 (C-6), 156.9 (C-7), 125.1 (C-8),
148.7 (C-9), 104.0 (C-10), 122.5 (C-1’), 116.5 (C-2"),
144.5 (C-3", 148.3 (C-4'), 115.4 (C-5'), 120.9 (C-6),
98.8 (C-1"), 82.5 (C-2"), 76.5 (C-3"), 69.1 (C-4"), 77.0
(C-5"), 60.5 (C-6"), 103.8 (C-1""), 75.9 (C-2""), 76.5 (C-
3", 69.1 (C-4""), 76.6 (C-5"), 60.5 (C-6""), 106.3 (C-
1", 74.0 (C-2""), 75.9 (C-3""), 69.5 (C-4""), 77.5 (C-
5", 60.7 (C-6""). a5 SCHRHRIE FEA— S, 1
TEAY 3 NMITE R 3R -3- M W -8 A HE Y

WA 4: KA AK (FEE-K), ESI-MS m/z:
789 [M+H]", &t izt &EWmmiEds, 5His
M o F XN CisHaoO22 5 'H-NMR (500 MHz,
DMSO-ds) 6: 7.61 (1H, d, J = 8.5 Hz, H-6"), 7.58 (1H,
s, H-2", 6.89 (1H, d, J = 8.5 Hz, H-5"), 6.75 (1H, s, H-
8), 6.42 (1H, s, H-6), 5.69 (1H, d, J= 7.8 Hz, H-1"),
5.06 (1H, d, J=8.5 Hz, H-1""), 4.60 (1H, d, J= 7.5 Hz,
H-1""); BC-NMR (125 MHz, DMSO-ds) J: 156.2 (C-
2), 133.3 (C-3), 177.6 (C-4), 162.8 (C-5), 99.8 (C-6),
160.9 (C-7), 94.3 (C-8), 156.2 (C-9), 105.6 (C-10),
121.1 (C-1), 115.4 (C-2"), 144.9 (C-3"), 148.8 (C-4"),
116.4 (C-5", 122.0 (C-6"), 98.0 (C-1"), 82.9 (C-2"), 76.8
(C-3"), 69.6 (C-4"), 77.6 (C-5"), 60.9 (C-6"), 104.4 (C-
1", 74.5 (C-2""), 76.8 (C-3""), 69.6 (C-4""), 76.6 (C-
5", 60.9 (C-6""), 99.8 (C-1""), 73.2 (C-2""), 76.8 (C-
3""),69.6 (C-4""), 77.2 (C-5""), 60.9 (C-6""). 1Z%Hi%L
5 SCHRAR B FE A — 00, B LA 4
3P -7 A R

ey 5. e EfhR (FiE), ESI-MS
m/z: 449 [M+H]", 4552 VIR, 15
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a3+ AN C2H2001n; 'H-NMR (500 MHz,
DMSO-ds) 0: 11.92 (1H, s, 5-OH), 10.16 (1H, s, 4'-
OH), 9.49 (1H, s, 3-OH), 8.82 (1H, s, 8-OH), 8.17 (2H,
d, J=8.0 Hz, H-2', 6", 6.97 (2H, d, J = 8.0 Hz, H-3',
5", 6.61 (1H, s, H-6), 5.50 (1H, brs, H-1"), 1.14 (3H, d,
J=4.0Hz, 6"-CHs); '3C-NMR (125 MHz, DMSO-ds)
5:147.8 (C-2), 136.2 (C-3), 176.8 (C-4), 150.5 (C-5),
98.7 (C-6), 152.0 (C-7), 130.2 (C-8), 144.9 (C-9), 105.3
(C-10), 122.2 (C-1, 127.5 (C-2', 6"), 115.9 (C-3', 5"),
159.8 (C-4"), 99.9 (C-1"),70.5 (C-2"), 70.3 (C-3"), 72.2
(C-4"),70.3 (C-5"), 18.3 (C-6"). Hi4fE 5 CHkIRE —
;O R EY) S N ERET .

B 6: IR TR R (HEE, ESI-MS m/z: 595
[M+H]", &6 2GR, 15 B &7
273N Ca7H30015: 'H-NMR (500 MHz, DMSO-ds)
: 13.54 (1H, s, 5-OH), 7.98 (2H, d, J = 8.8 Hz, H-2/,
6", 6.96 (2H, d, J=8.8 Hz, H-3', 5"), 6.91 (1H, s, H-8),
6.89 (1H, s, H-3), 4.98 (1H, d, J = 7.2 Hz, H-1"), 4.65
(1H, d, J = 9.6 Hz, H-1"); BC-NMR (125 MHz,
DMSO-ds) d: 162.9 (C-2), 105.3 (C-3), 182.5 (C-4),
156.9 (C-5), 111.0 (C-6), 164.6 (C-7), 94.2 (C-8), 161.8
(C-9), 103.6 (C-10), 121.4 (C-1", 129.0 (C-2’, 6",
116.4 (C-3", 5%, 159.8 (C-4"), 74.2 (C-1"), 71.3 (C-2"),
79.3 (C-3"), 69.7 (C-4"), 81.4 (C-5"), 61.1 (C-6"),
101.6 (C-1"), 73.1 (C-2"), 76.2 (C-3"), 69.7 (C-4"),
77.6 (C-5"), 60.7 (C-6")o HZHIEHE 5 CHRIRIE LA
— B0, HE G 6 NIE R E

&Y 7. wEmAR (FED, ESI-MS m/z: 565
[M+H]", && %GR, 15 B G 7
73 ¥R CagHagO14: "H-NMR (500 MHz, DMSO-d)
5:6.95 (2H, d, J=8.3 Hz, H-3',5'), 8.08 (2H, d, J=8.3
Hz, H-2',6"), 13.74 (1H, brs, 5-OH), 6.73 (1H, s, H-3);
13C-NMR (125 MHz, DMSO-ds) 0: 164.4 (C-2), 104.1
(C-3), 182.8 (C-4), 160.1 (C-5), 109.0 (C-6), 161.6 (C-
7), 104.8 (C-8), 154.9 (C-9), 103.0 (C-10), 122.0 (C-
1), 129.5 (C-2', 6'), 116.5 (C-3", 5", 162.0 (C-4"), 75.6
(C-1"), 69.7 (C-2"), 74.1 (C-3"), 67.6 (C-4"), 69.3 (C-
5", 75.1 (C-1"), 69.7 (C-2""), 79.3 (C-3"), 71.3 (C-
4"y, 81.8 (C-5"), 61.6 (C-6". AZHEE IG5 ClkikiE
BEAR N, Wb & T MRS .

Y 8: IR AK CFEE-7/K), ESI-MS m/z:
449 [IM+H]", g5 EVIsEYE, 1JHs
W) 4y XN C2iH20011 5 'TH-NMR (500 MHz,

DMSO-ds) d: 6.68 (1H, s, H-3), 7.44 (1H, d, J=2.2 Hz,
H-2%, 6.90 (1H, d, J = 8.2 Hz, H-5"), 7.41 (1H, dd, J =
8.2, 2.2 Hz, H-6"), 6.48 (1H, s, H-8), 4.58 (1H, d, J =
9.8 Hz, H-1"); 13C-NMR (125 MHz, DMSO-ds) §:
181.8 (C-4), 163.6 (C-2), 163.2 (C-7), 160.6 (C-9),
156.1 (C-5), 149.6 (C-4"), 145.7 (C-3"), 121.3 (C-6"),
118.9 (C-1%, 116.0 (C-5%, 113.7 (C-2, 108.8 (C-6),
103.3 (C-10), 102.7 (C-3), 93.4 (C-8), 73.0 (C-1"), 78.9
(C-3"), 70.5 (C-2"), 81.5 (C-5"), 70.1 (C-4"), 61.6 (C-
6")o AZREAARE 5 SRR IE FE A — 320, #fe L&
8 NRZEEIH

W& 9: R BEHIRG & (HEE), ESI-MS
m/z: 433 [M+H]", G610 EYNREGE, 384
WA 7§08 C21H20010; 'H-NMR (500 MHz,
DMSO-ds) J: 6.94 (2H, d, J = 8.0 Hz, H-3', 5'), 4.89
(1H, d, J = 4.0 Hz, H-1"), 13.57 (1H, s, 5-OH), 6.80
(1H, s, H-3), 7.95 (2H, d, J = 8.0 Hz, H-2", 6", 10.59
(1H, s, 7-OH), 6.52 (1H, s, H-8), 10.38 (1H, s, 4-OH);
BC-NMR (125 MHz, DMSO-ds) J: 163.4 (C-2), 102.7
(C-3, 10), 181.9 (C-4), 163.2 (C-5), 160.6 (C-7), 108.8
(C-6), 103.3 (C-8), 156.1 (C-9), 121.0 (C-1"), 128.4 (C-
2/, 6", 115.9 (C-3", 5%, 161.1 (C-4"), 73.0 (C-1"), 70.5
(C-2"), 61.4 (C-6"), 78.9 (C-3"), 70.1 (C-4"), 81.5 (C-
5")o AZREAARE 5 SCIRRE B A — 32, M E
9 9t I

& 10: EEk R (FHEL, ESI-MS m/z: 463
[M—H] ", 4 &AM, 5HE0
3T CuH0O11: TH-NMR (500 MHz, DMSO-ds)
0: 13.57 (1H, s, 5-OH), 7.58 (1H, overlapped, H-6"),
7.56 (1H, s, H-2"), 6.96 (1H ,d, J = 8.0 Hz, H-5"), 6.90
(1H, s, H-8), 6.55 (1H, s, H-3), 4.63 (1H, d, /= 8.0 Hz,
H-1"),4.07 (1H, m, H-4"), 3.90 (3H, s, 3-OCH3), 3.72
(1H, d,J=12 Hz, H-6"), 3.46 (1H, dd, J= 12.0, 8.0 Hz,
H-6"), 3.21 (1H, m, H-5"), 3.19 (1H, m, H-3"), 3.13
(1H, m, H-2"); 3C-NMR (125 MHz, DMSO-ds) &
163.4 (C-2), 103.4 (C-3), 182.0 (C-4), 160.6 (C-5),
108.8 (C-6), 163.3 (C-7), 93.7 (C-8), 156.2 (C-9), 103.2
(C-10), 121.5 (C-17), 110.2 (C-2"), 148.0 (C-3"), 150.7
(C-4"), 115.8 (C-5"), 120.3 (C-6"), 73.0 (C-1"), 70.6 (C-
2"), 78.4 (C-3"),70.3 (C-4"), 81.5 (C-5"), 61.4 (C-6"),
56.0 (3-OCHs). %M % 55 SCHR o 5 A — 522,
e EY 10 NREEIE R,

&Y 11: EWERAK (FED, ESI-MS m/z: 303
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[M+H]", 4i& 2 &R, 5B
¥ N CisHi0O7; 'H-NMR (500 MHz, DMSO-ds)
J: 12.48 (1H, s, 5-OH), 10.76 (1H, s, 7-OH), 7.68 (1H,
d, J=2.4 Hz, H-2'), 7.55 (1H, dd, J = 8.0, 4.0 Hz, H-
6'), 6.90 (1H, d, J = 8.0 Hz, H-5"), 6.41 (1H, s, H-8),
6.19 (1H, s, H-6); 3C-NMR (125 MHz, DMSO-d) ¢:
148.1 (C-2), 136.1 (C-3), 176.3 (C-4), 156.6 (C-5), 98.6
(C-6), 164.3 (C-7), 93.8 (C-8), 161.2 (C-9), 103.5 (C-
10), 122.4 (C-1"), 115.5 (C-2'), 145.5 (C-3"), 147.3 (C-
4'), 116.0 (C-5'), 120.4 (C-6". AZHEEIE S CRiRIE
FA—HP, A 1 R =
3.2 YHEREM

B 1~10 B4R A 2 A il 45 2R 2o
7£ 100~1 000 pg/mL, 10 MbAEPIX/IN R B g0 i
RAW264.7 4HMLE 7% W& s ER, Jo4i i
BIEVER, HRE 35 i s i .
3.3 MRTEMETEN

FIFH LPS 55 RAW264.7 /N B FA% 0 4 o 4
AMREREAY, DAL ZEKAAE A I IE, X7 B945
B G 1~10 AT R LRTEER 7T, SRR
T A S BA — e Pt iENE, ST I
HiZEKIAFIEL, b &Y 1~3 B BERHiR G,
H ICso 050 4.15. 5.68. 10.82 pmol/L. W% 2.
=2 L&YW 1~10 %t LPS i5S RAW264.7 4REITR NO 4

RREVHIFIZER (X+s,n=6)

Table 2 Inhibitory activity results of compounds 1—10 in

LPS-induced RAW264.7 cells (X £ s, n=6)

wEY) ICso/(umol .71
1 4.1540.06
5.68+0.21
10.8240.34
35.324+0.96
21.45+0.63
18.3440.33
46.23+0.57
2450+0.13
30.60+0.67
10 19.50+0.32
HhZE KA 3.85+0.16
4 g
WA T B A i — Fh 2 B AR
s, HoprEEm eT DLEE A, RAIREMAET
W B R TR H AT E A R WA )
IS BT BT, ASHIE F0 T PR ek ) 2o e h i 3

© 00O N O O B~ W N

FRZE o 34T R Gt 7e, L Bfe sl 11 MEEY,
A AW 1 E R R A, 2~6 B IR
ZAHYITh AR R LAY 1~10 3E T8
BRI SRS AE I T, e 1Cs0 7E 4.15~10.82
umol/L, 5 PHMEXT MW ZERFAAHLL, 45 R G
W 1~3 B RENPREE. ZHF R R MR
TR ST B AR PR, Nz L R[]
(2552t TR SRR, RIS AL AP 28 s AT
FORNBE—DIRR AT R SR M ARt T
BFEARHE
RBAR ALY FRARAEFEYE
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