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Abstract : This study aims to investigate the chemical constituents from the massive rhizomes of Polygonatum cyrtonema Hua
in Jivhua Mountain, together with their inflammatory activities. Sixteen compounds were isolated and purified from the 85%
ethanol extract of the title plant by using systematic separation methods, including silica gel column chromatography , MCI col-
umn chromatography , Sephadex LH-20 gel column chromatography and semi-preparative liquid chromatography. Their struc-
tures were identified as polygodoside H (1), polygonatumoside G (2) ,25(.S) -funkioside B (3) ,typaspidoside A (4) ,rutin
(5) ,luteolin-7-O-rutinoside (6) , kaempferol-7-0-B-D-glucoside (7 ), quercetin-3-0-B-D-glucopyranoside (8) , apigenin-7-
0-B-D-glucoside (9) ,lariciresinol glycoside (10) ,5-O-caffeoylquinic acid methyl ester (11) ,4-O-caffeoylquinic acid methyl
ester (12),3,5-0-dicaffeoylquinic acid methyl ester (13),3,4-0-dicaffeoylquinic acid methyl ester (14) ,4,5-O-dicaf-
feoylquinic acid methyl ester (15) | trans-p-coumaric acid methyl ester (16) by 'H NMR,"”C NMR and HR-ESI-MS. All the
compounds are isolated from this plant for the first time. Biologically,all compounds were subjected to evaluate their anti-in-
flammatory activities via inhibiting NO production in LPS-stimulated RAW 264. 7 cells in vitro. The results indicated that

compounds 1-3 ,5-8 showed a moderate inhibitory effect against NO production with ICs, values of 8.28-41.85 pmol/L and
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without cytotoxicity against the cells,showing a certain degree of anti-inflammatory activity.

Key words: Polygonatum cyrtonema Hua in Jiuhua Mountain ; chemical constituents ; structure identification ; anti-inflammatory

activity

Z AT NG ( Polygonatum cyrtonema Hua) i 1 &
B (Liliaceae ) #ok J& ( Polygonatum Mill. ) }5 4, i3k
TERCR BRI, BA R a5 S BRXR 2 FE
Z IR, A 2020 R AR N R IR 2 ) rpofie g
(1) 3 A 24 B B I S A 22— 27 T TL I
LR TIPSR Hoh s T B LA
LI X 38 77 1) LR RS ( Polygonatum cyrtonema Hua
in Jiuhua Mountain) 3¢ J8E Z A EK, 26 8WH, £A
“ HbuEC BEORS ” RN BORS 2 B ZBR, A E A AR
i, N 2 RUA BRI AR R BE 2" Rl 2
— P B HE AT S R, LR R AR
Pra Al o U PO RE S AR TR i R AT
THRYT IS HE S5 R I 40 e U AT T R
RRIR AU R Z T T B A ik S5
i M —Bh R U S AL G 2, LR RS
2 DT SR IR B A LR [ N A0 EA
A2 R IS 2 B4 vh T 2R 0, XN
A2 S BRI T AR E R o R B ST A
PIIUVEE RS A 258 10 85% £ AR U MW FT X 42,
LE A RIRETE T B EOR RGIZI LR BOR /N
Gy FACE T TR TS SR A W AT IR S BT R
WP E , LA — 20 32 5 LA BORS (19 25 550 ot Ak
filt, LA SRR EORS 25 4 B U5 0 & BT & KR 355
PR o
1 #R5AEZE
1.1 UE5i7H

Bruker Avance III 500 #% % =984 (12 FE Bruk-
er, TMS YE N W45 ) ; Waters Synapt G2 TOF-ESI-MS
B PRI ( 35 [E Waters ) ; Waters LC-2535 il 45/
et £ B = SO L34, TiE UV-2489 B 52 AP Gl
28 (S Waters) s RP-Cy 3 % (6 HE (250 mm
10 mm,250 mm x 20 mm,5 pm, HA YMC) ; MCO-
18AIC 4 Ak s 5741 ( H AR SANYO) ; MK3 BiFp5{Y
(2 E Thermo)

Sephadex LH-20 3 P4 ) SMHEE B AT (415 E R
([ GE); MCI A% {6, 3% LR . GHP 20P (75 ~ 150
pm) (H 7% Mitsubishi ) ; # 2 2 1 iE A (HSGF,s,
T R TAT BRA ) 5 & R (1 HI Rk 144
T TR AT BRZA )t 5 65335 i ( 56 [ Fish-

er) 3 iR (78 Merck) 5 BB — S e (23 B
i, F i Al AR A BR A R ) 5 N-fiF k- LK 2 2
FF li& ( NG-nitro-L-arginine methyl ester, L-NAME ) (it
5.:0001418328, 4li i =99% , 3¢ [F] Sigma) ; DMSO;
(L5 :67-68-5, 4li [ =99% , 1% [E] MP Bio) ; RAW
264. 7 AR (v T B 2 A o g S ik I 2 WF 5 e K
SCHG AR B PR AL T OF 5 ) s DMEM 85 5% 2 (415
SH30284. 01, € [& Hyclone ) ; Jifi 4= IfiL ¥ (4t %5
ST190318, 7 [E| PAN-BiotechGmbh ) ; Griess i 7] &
(#1t+5:011020200325 , 3 =~ KAEYFRHEABRA ) 5
w22 [P I 2 B (LPS) (4#t%5:057M4013V, 3¢
£ Sigma) .
1.2 &Wre

JUE BSR4 T 2020 4 6 H Il A L2 BUE
FHE SR Th 258 BB BR S B, 28228l Ja 91 T i
T %2 B 24 2 B M R R B9 51 368 R A A B K
JEAA Y JLAE TG ( Polygonatum cyrtonema Hua in Ji-
uhua Mountain ) #4258, ¢ b AR (G 5
2020JHH) ) BLLRAF T foé 1 B2 27 Bt i R BHF #1095
B AR A
1.3 RIS H

TR UG A= 2581 20 kg, VI, 4218 1: 10
BHE LG, TSN 85% £ NN #A ¥ e Rl i 2 M 3 9,
K2 h, &I =TS SR IBOR, D8R R 4 2 LR
110 e AR RREY ., BEVERER TEE
ZERK R ARIR S QTR TR IE T R 2 IR
B, B ZUCGEBOR, R 46 TR 15 38 LR L TR
AW 170 g, IET BEACHUY) 220 g, FEHUIE T BE2E
Iyt — 2L 3 b, 222 10 10 A5 1R BLAY 100 ~200 H
REMCAE (3  ARUH & - TR B (20 1-0: 1) B4
JEVEE il TLC WIS & I 4% 2H 70 K HAHR A
%, Fr. C-1 ~Fr. C-5,,

ik MCT A 335 X 241 43 Fr. C-1(20. 0 g) #47
2B Al R AIAN ] 5] 4 PR -2 VR A
Velbi, £ 5] Fr. C-1-1 (30% H A7) | Fr. C-1-2
(60% W B 7 ) (Fr. C-1-3(90% W EEES L) =4
G5 Fro C-1-1 FF i JI W B A L 3 U8, 28 Sephadex
LH-20 ¥ P B ) SRR EE AL (35 (4l ) S BE VR
BROER IR R i T 1l 48 MORH (3% 03 18 (RP-C g 18
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JEAE,20 mm x 250 mm,5 um; HEE-K 60: 40,8
mL/min ZEF L) , B =445 (Fr. C-1-1-1 ~ Fr.
C-1-1-3) , Fr. C-1-1-1(120. 0 mg) F£5 1 il 45 W #H
o5 alifl (RP-C 354,10 mm x 250 mm,5
o HUBE K 40 60,2 mL/min 48[ Y1) 7516449
1(7.8 mg,t; = 26.8 min) 54(10.2 mg,t, = 17.6
min) o Fr. C-1-1-2(108. 5 mg) 22l 4 WMl (515
& 4lifb (RP-C g 3% 41, 10 mm x 250 mm,5 wm;
PIlE-7K 42: 58,2 mL/min 55 B BE ) 151659 2
(9.6 mg,t, = 24.3 min) 5 3(13.1 mg,t, = 27.8
min) o Fr. C-1-1-3(202. 0 mg) Z8 4] £ A (3 73
B .44k (RP-Cg 7% 4,10 mm x 250 mm,5 pm;
FIEE-7K 502 50,2 mL/min 55 B2 3R ) 154654 5
(4.6 mg,t; = 16.3 min) 6(7.6 mg,i; = 20.8 min)
59(4.2 mg,t; = 23.2 min) ,

SR I AE A 2385 (100 ~200 H ) (22 — 5 H
Be-HEE (200 1—1: 1) 86 B2 B AA R XT4H 43 Fr. €2
(35.2 g) #4748, IR0 TLC KI5 JF 45 2 4 4
404y (Fr. C-2-1 ~ Fr. C24) . Fr. C-2-1 3 W &
MCLAE (3% 20 85, SR I WY K 1A & (30% . 60% |
90% ) B FEVEII 45 =4 40 Bl Fr. C-2-1-1 ~ Fr. C-
2-1-3, 477 Fr. C2-1-1(2.5 g) HI W s it L ik g
K HI Sephadex LH-20 ¥ PN B4 S &E A (43 (4l
PR ) 25 B R B0 B €0 3R, SR 05 R T v JR o 48 WUAH 8
5508 (RP-C o 83545 ,20 mm x 250 mm,5 pm ;
BE-/K 60:40,8 mL/min A5 BEVERL) 45 104455 (Fr.
C-2-1-1-1 ~ Fr. C2-1-14), Fr. C2-1-1-1 (78. 0
mg ) 2221 £ WO (0,38 73 2 L Al fk (RP-C g (2354,
10 mm x 250 mm,5 pm; HEE-7K 45: 55,2 ml/min
SEREVEG) TG 7(13.2 mg, ¢y = 17.6 min) 8
(17.6 mg,t;, = 19.8 min) 5 10(3.6 mg,t, = 24.3
min) , Fr. C-2-1-1-2(138.5 mg) &6 £ AH 3%
B alifk (RP-Cg B 7% 4+, 10 mm x 250 mm, 5
pm s 7K 421 58,2 mL/min 25 BE R ) 7534659
13(9.6 mg,t; = 32.3 min) 5 14 (13. 1 mg, t; =
34.8 min) , Fr. C-2-1-1-3(202.0 mg) £} £ W AH
558 ik (RP-C g 8354, 10 mm x 250 mm,5
pm ; FEE-7K 50 50,2 mL/min 85 B ) 754659
11(4.6 mg,i, = 18.8 min) 12(7.6 mg,t, = 20.2
min) o Fr. C-2-1-14(58. 0 mg) 21 5 A (18 73
B 4lifk (RP-C g 434,10 mm x 250 mm,5 wm;
FfE-/K 503 50,2 ml/min 55 B 38 ) 75465 ) 15
(5.9 mg,ty = 16.8 min) 5 16 (9.8 mg,t, = 18.5

min) .
1.4 EWHIH NO & 5 iE N E S AR iE i
i

R A% B3 420 50) 125 ( Grriess ) PEAN 2% 16 & W %)
RAW 264.7 4ijfa i NO (450, 3% F CCK-8 3
G L XoF 40 L 375 7 D s ), 7 HE 53 200 i 75 0 P 4 i
PRI A A& WP A v o O Bk K
Wi RAW 264. 7 4l T 96 LAk JE 3R, IR
H R H 100 ng/mL (1) LPS #4524, SC80 i 25
4L (hN100 pL JE3REL) AL (fin 50 wL (¥ 100 ng/
mL LPS 50 pL $5555E) BHM:254H (i 50 pl [ 100
ng/mL LPS 50 wL A [a) Ve B 1) L-NAME) | 45 2540
(N 50 wL i 100 ng/mL LPS 50 pL AS[a] vk B i1 25
V) o AkELRESR 24 h s U AL B3G50 wL, 43
A 50 wL Griess Reagent | 5 Griess Reagent [ {7
Jei FHBEFR T 540 nm 07 W BE AR, 1530 £ il
W (1C, ) i B , 15 96 FLAR 4% 20 ) 4% 1) 15 3%
WA CCK-8 ik 20 pL, & T 1H 3% 724 b 3%
7% 2 h, B )5 T 450 nm (R A0 I
1.5 SitZEaE

% GraphPad Prism 7. 0 B4 %F 4% 20 B0 47
Gitef o, BB 1 LA = U ST ) A SR Y
FIE = FfEE (v 2 5) TR,

2 £R
2.1 £EHEE
wEW1 [ E BB K, HR-ESI-MS: m/z

751.425 2[ M + Na] * ({14414 C, H,, O, Na,751. 424
5), 138 CH, 0,5 ;' H NMR(500 MHz,C,D,N)
5:5.52(1H,d,J = 5.6 Hz,H-6) ,4.84(1H,d,J =
7.8 Hz,H-1"") ,4.82 (1H,d,J = 7.8 Hz, H-1"),
4.45(1H,d,J = 10.2 Hz,H-1),4.27 (1H, m, H-
22),3.88(1H,dd,J = 11.6,3.8 Hz, H3),3.85
(1H,m,H-16) ,2.93(1H,m,H-14) ;2. 79(1H,m,H-
1a),2.78 (1H, m, H-15) ,2.66 (1H, m, H4a) ,
2.58(1H,m,H4B),2.54(1H,m,H-20),2.32(1H,
m,H-24¢),2. 11 (1H, m, H-158) ,2.02 (1H, m, H-
12a) ,1.94 (1H, m,H2a) ,1.93 (1H, br s, H-17) ,
1.82(1H, m, H23a), 1.78 (1H, m, H-248),1.77
(1H,m,H-7a) ,1.76 (1H,m,H-238) ,1. 64 (1H, m,
H-28),1.63 (1H, m,H-25),1.58 (1H, m, H-118) ,
1.45(1H,m,H9) ,1.43 (1H,m,H-78),1.39 (1H,
m,H-128),1.33(1H, m,H-8),1.24 (1H,s,H-19),
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1.14(1H,d,J = 7.0 Hz, H21),1.04 (1H, s, H-
18),0.92(1H,d,J = 6.2 Hz,H-26),0.91(1H,d,J
= 6.2 Hz, H27) ;" C NMR (125 MHz, C;D;N) §:
82.3(C-1),36.9(C2),68.2(C-3),42.8(C4),
139.6(C-5),124.8(C-6),32.0(C-7),33.3(C-8),
50.4(C-9),42.9(C-10),24.0(C-11) ,41.0(C-12),
42.3(C-13),55.2(C-14),37.7(C-15),83.5(C-
16),58.2(C-17),14.0(C-18),14.8 (C-19),36.2
(C-20),12.8(C21),73.2(C-22),33.8(C-23),
37.2(C24),28.9(C-25),23.0(C-26),23.2(C-
27),107.2(C-1"),75.3(C2"),78.9(C-3"),71.3
(C4'),67.6(C-5"),102.3(C-1""),75.7(C2""),
78.3(C-3""),71.8(C4""),78.8(C-5""),63.0(C-
6'") o LK 5ok aan " R — 5, s e ik
&) H polygodoside H,,

wEW2 AT EEK K ; HR-ESI-MS . m/z
633.363 1[M +Na] * (31544 C;;Hs, 0,Na,633. 361
5), 4 F= Nk C3H, 0,03 H NMR (500 MHz,C;D;N)
5:5.85(1H,dd,J = 12.6,7.2 Hz,H-16) ,5. 52(1H,
d,J = 9.6 Hz,H-6),4.92(1H,dd,J = 7.2,3.6
Hz,H26a),4.72(1H,d,J = 7.8 Hz,H-1"),3.52
(1H,dd,J = 7.2,3.0 Hz,H-268),2.93 (1H,br s,
H-17),2.68(2H,br d,J = 7.2 Hz,H4) 2. 57(1H,
m,H-7a),2.38 (1H, m,H-15¢) ,2.34(1H,dd,J =
12.6,7.6 Hz,H2a) ,2.32 (1H,t,J = 7.2 Hz, H-
20),2.14 (1H,dd,J = 9.6,6.6 Hz, H-8),2.02
(1H,dd,J = 9.6,3.6 Hz,H-12a),2. 12(1H, m, H-
240),2.01 (1H, m, H-23a) ,1.97 (1H, m, H-23B) ,
1.94(1H,m,H-25),1.93 (1H,m,H-78) ,1. 84 (1H,
m,H-1a) ,1.83(1H,m,H9),1. 81 (1H,m,H-158) ,
1.79 (2H, m, H-11), 1.78 (1H, m, H-248), 1. 78
(1H,br d,J = 9.6 Hz,H-128),1.54 (1H,dt,] =
12.6,3.6 Hz, H2B) ,1.34 (1H,t,J = 7.2 Hz, H-
21),1.14(1H,dd,J = 13.6,3.6 Hz,H-18),1. 14
(1H,s,H-18) ,1. 12(1H,s,H-19) ,1.05(1H,d,J =
7.2 Hz,H-27) ;" C NMR (125 MHz,C,D,N)§:38.2
(C-1),32.0(C-2),71.4(C-3),43.6(C4),141.2
(C-5),121.8(C-6),26.6(C-7),35.8(C-8),43.8
(€9),37.0(C-10),20.6(C-11),32.6(C-12) ,45.6
(C-13),86.4 (C-14),40.2(C-15),81.9 (C-16),
60.7(C-17),20.3 (C-18),19.5(C-19),40.9 ( C-
20),16.8(C-21),111.1(C-22),37.3(C23),28.5
(C-24),34.1(C25),75.6(C26),17.5(C-27),

105.2(C-1"),75.4(C2"),78.6(C-3"),71.2(C4"),
78.5(C-5"),61.2(C6") . LA bt 5 3cikE " SA
—E, AL AR polygonatumoside G,

wEW3I HEITLEIEKK; HR-ESI-MS: m/z
617.365 8[ M + Na] " (11514 C;; Hy,OyNa,617. 366
6) 5N C;Hy, Oy ;' H NMR (500 MHz, C;D,N)
5:5.86(1H,dd,J = 12.6,7.2 Hz,H-16) ,5.52(1H,
d,J = 9.6 Hz,H-6),4.91 (1H,dd,J = 7.2,3.6
Hz,H-26a),4.70 (1H,d,J = 7.8 Hz,H-1"),3.51
(1H,dd,J = 7.2,3.0 Hz,H-268) ,2.94 (1H,br s,
H-17),2.93 (1H, m,H-14),2.78 (1H, m, H-11«a) ,
2.65(2H,br d,J = 7.2 Hz,H4),2.48(1H, m, H-
15a),2.47(1H,m,H-7a) ,2.35(1H,t,J = 7.2 Hz,
H-20),2.24(1H,dd,J = 12.6,7.6 Hz,H-2a) ,2. 12
(1H,m,H24«),2.01(1H,m,H-12a) ,2. 00( 1H,m,
H-23a),1.98(1H, m,H-238) ,1.95(1H, m,H-25),
1.92(1H, m, H-78), 1.83 (1H, m, H-158), 1.76
(1H,m,H-248) ,1.74(1H,m,H-1a) ,1. 58 (1H, m,
H-118),1.54 (1H,dt,J = 12.6,3.6 Hz, H2B),
1.42(1H,m,H-9) ,1.40(1H,m,H-128) ,1.35(1H,
m,H-8),1.32(1H,t,J = 7.2 Hz,H-21),1. 15(1H,
dd,J = 13.6,3.6 Hz,H-18),1.13(1H,s, H-18),
1.12(1H,s,H-19),1.04 (1H,d,J = 7.2 Hz, H-
27);°C NMR(125 MHz,C,D,N)§:37.9(C-1),32.5
(C-2),71.2(C-3),43.5(C4),142.2(C-5),121.2
(C-6),32.6(C-7),32.0(C-8),50.5(C9),37.2(C-
10),21.3(C-11),40.2(C-12),41.0(C-13),56. 8
(C-14),32.7(C-15),81.3(C-16),64.0(C-17),
16.6(C-18),19.8 (C-19),40.8 (C-20),16.7 ( C-
21),110.8(C22),37.3(C-23),28.4(C-24),34.6
(C25),75.5(C26),17.6 (C27),105.3(C-1"),
75.4(C-2"),78.7(C-3"),71.4(C4"),78.6(C-5"),
60.0(C-6") o DA F%edi S5 3cmkaian " A —3, ik
Y BAL A M (258) -funkioside B,

wEaEWwm4 B TEEH K ; HR-ESI-MS: m/z
1249.548 O [ M + Na " (i} # {4 Cy Hyy Oy Na,
1249.546 5) , 4+ H C, Hyy O, ;' H NMR (500
MHz,C,D;N)§:5.53(1H,d,J = 7.2 Hz,H-1"""),
5.25(1H,br s,H-6),5.20(1H,d,J = 7.2 Hz, H-
1'""),5.13(1H,d,J = 9.6 Hz,H-1"") ,4.86(1H,
m,H-16),4.82 (1H,d,J = 7.8 Hz, H-1"),4.79
(1H,d,J = 7.2 Hz,H-1""""") ,3.95(1H,dd,J =
7.2,3.6 Hz, H26a),3.54 (1H,dd,J = 7.2,3.0
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Hz,H-26B),2.94(1H,m,H-17),2.78 (1H,dd,J =
12.6,6.0 Hz,H-11a) ,2.65(2H,br d,J = 7.2 Hz,
H4),2.15(1H,m,H-20) ,2.04(1H,m,H-28) ,2. 03
(1H,m,H-158),2.00 (2H, m,H-23),1.98 (1H, m,
H-24a),1.91 (1H, m, H-25),1.85(1H, m, H-8),
1.82(1H, m, H-78), 1.67 (1H, m, H-248), 1. 63
(1H,m,H-2a),1.62(1H,m,H-15«) ,1. 58 (1H,dd,
J = 12.6,9.6 Hz, H-118),1.52 (1H, m, H21) ,
1.44(1H,m,H-7a) ,1.40(1H, m,H-14) ,1.35(1H,
m,H-18),1.28 (1H, m, H9) ,1. 14 (1H, s, H-18) ,
1.00(1H,d,J = 7.2 Hz, H27),0.82 (1H, s, H-
19),0.74(1H, m,H-1a) ;" C NMR (125 MHz, C, D,
N)§:37.3(C-1),30.0(C-2),78.2(C-3),39.5(C-
4),140.8(C-5),121.5(C-6),32.0(C-7),31.0(C-
8),52.5(C9),37.8(C-10),37.3(C-11) ,212.2( C-
12),55.4(C-13),56.0(C-14),31.7(C-15),79. 8
(C-16),54.8(C-17),16.2(C-18),18.8 (C-19),
41.2(C20),15.7(C-21),110.8(C-22),37.2(C-
23),28.4(C24),34.5(C-25),75.4(C26),17.6
(C-27),102.9(C-1"),73.3(C-2"),75.7(C-3"),
79.4(C4"),75.6 (C-5"),60.7 (C-6"),105.3 ( C-
1) ,81.5(C2""),86.8(C-3""),70.4(C4""),77.8
(C5""),63.1(C-6"),104.9 (C-1"""), 76.4 ( C-
2" 77.8 (C3"""),71.2(C4"""),78.9 (C5""),
62.6(C-6"""),105.1(C-1""""),75.2(C=2""""),78.8
(C-3""""),70.8(C4"""") ,67.5(C-5""""),105.2( C-
17", 75.4 (C=2"""""),78.8 (C3""""") , 71.8 ( C-
4" 78,6 (C5""Y,62.9(C6""" Y o LA b Ei
SSCkdRaE " AR — B, SE B LA YN typaspi-
doside A,

wEWS A ICE R K ; HR-ESI-MS : m/z
609.148 O[ M - H] (31514 C,,H,0,,,609. 145 6) ,
Ak €, H, 0, ;' H NMR (500 MHz, DMSO-d, )
5:12.49 (1H,s,5-0H),7.56 (1H, s, H2'),7.54
(1H,d,J = 8.2 Hz,H-6"),6.85(1H,d,J = 8.2
Hz,H-5"),6.35(1H,s, H-8),6.20 (1H, s, H6),
5.35(1H,d J = 6.6 Hz, H-1"") ,4.42 (1H, s, H-
1'"),0.97 (3H,d,J = 6.4 Hz,H-6""");” C NMR
(125 MHz, DMSO-d, ) §:156.5(C-2),133.3(C-3),
177.4(C4) ,161.2(C-5) ,98.8(C-6) ,164.3(C-7),
93.7(C-8),156.6(C-9),103.9(C-10),121.2(C-
1'),115.3 (C2"), 144.8 (C-3"), 148.5 (C4"),
116.3(C-5"),121.6(C-6") ,101.2(C-1"") ,74. 1 (C-

2'"),76.5(C-3""),70.6(C4""),75.9(C-5"") ,67.0
(C-6""),100.8 (C-1"""),70.4 (C2"""),70.0 ( C-
37),71.9(C4""),68.3(C-5"""),17.8 (C-6"""),
A Hs S Sk A — B, M e S o
P

wEW6 I IJGE RN K ; HR-ESI-MS: m/z
593.150 1[M - H] (314514 C,;H0,5,593. 150 6) ,
4 FRHh C,Hyy 053" H NMR (500 MHz, C;D,N) S
7.60(1H,dd,J = 8.8 Hz,2.2 Hz,H-6") ,7.55(1H,
d,/ = 2.2 Hz,H-2"),6.92(1H,d,J = 8.8 Hz, H-
5'),6.75(1H,s,H-3),6.40(1H,d,J = 3.0 Hz,H-
8),6.18 (1H,d,J = 3.0 Hz,H-6) ;" C NMR (125
MHz,C;D,N)§:164.9(C-2),103. 8(C-3),182. 5(C-
4),161.8(C-5),99.8(C-6),162.8(C-7),94.5(C-
8),157.5(C9),105.6(C-10) ,121.7(C-1") ,116. 8
(C2'),144.4(C-3"),148.5(C4"),115.3(C-5"),
121.7(C-6") ,102.3(C-1") ,74.5(C-2"),76.4(C-3
"),70.1(C4 "),75.5(C-5"),67.8(C-6"),100.8
(C-1""),70.8(C 2""),70.6 (C-3""),72.3 (C-
4"") 68.9(C-5""),16.6(C-6""), LI I %4 53¢
RIRAE O BA— B, B B A A R R 5 -T-0-
e e

wEW T  HAATCE R K ; HR-ESI-MS : m/z
447.094 0[ M - H] (11544 C, H,,0,,,447.092 7) ,
TRk €, Hy, 0, ;' H NMR (500 MHz, C;DSN) 8
7.85(2H,dd,J = 8.2,2.4 Hz,H-2',6") ,6.90(2H,
dd,J = 8.2,2.4 Hz,H-3",5") ,6.75(1H,d,]J = 2.4
Hz,H-8),6.45(1H,d,J = 2.4 Hz,H-6),5.05(1H,
d,J = 7.2 Hz,H-1"") ,3.92(1H,dd,J = 12.0,2.4
Hz,H6"'a),3.72(1H,dd,J = 12.0,2.4 Hz,H-6"'
B);”C NMR (125 MHz, C;D;N) §:148.6 (C-2),
138.7(C-3),177.8(C4),162.5(C-5),100.2 ( C-
6),164.3(C-7),95.5(C-8),157.3(C9),106. 8 ( C-
10),123.8 (C-1"),131.2(C2",6"),116.9 (C-3",
5'),161.4(C4"),102.4(C-1""),75.5(C2""),79. 6
(C3"),71.6(C4""),79.2(C-5""),62.7(C-6""),
A His S sk A — B MO e S o
25 W3-7-0-B-D-H & W H .

wEW 8 M J0E AN K ; HR-ESI-MS: m/z
463.088 2[ M - H] (i1#{H C, H,,0,,,463.087 7) ,
HTEh C,,Hy, 0, ;' H NMR (500 MHz, C;DSN) 8
7.73(1H,d,J = 2.4 Hz,H-2"),7.58 (1H,dd,J =
8.2,2.4 Hz,H6') ,6.88(1H,d,J = 8.2 Hz,H-5") ,
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6.20(1H,d,J =2.4 Hz,H-6) ,6.38(1H,d,] = 2.4
Hz,H-8),5.24(1H,d,J = 7.2 Hz,H-1"") ;"C NMR
(125 MHz, C,D;N) 8:158.6(C-2),135.6 (C-3),
179.8(C4) ,163.2(C-5),99.6(C-6),166.2(C-7),
94.5(C-8),159.2(C-9),105.6(C-10),123.2(C-
1'),116.2 (C-2"), 145.8 (C-3"), 149.8 (C4"),
117.7(C-5"),123.6(C-6") ,104.3(C-1""),75.7(C-
2'"),78.5(C3""),71.3(C4""),78.2(C-5""),62.5
(C6"") o VALKl 5 3ciffas ™™ AR — 30, ok
TEAE Y A e 3R -3-0-B-D-ME i A A 1

wEW9 HWOTEIEHK; HR-ESI-MS: m/z
431.097 5[ M - H] (1514 C,,H,,0,,,431.097 8) ,
2R €y HyyO0,0;' H NMR (500 MHz, CD,0D) 5
7.92(2H,dd,J =8.2,2.4 Hz,H2',6"),6.92(2H,
dd,J =8.2,2.4 Hz,H-3',5"),6.83(1H,d,J = 2.4
Hz,H-8),6.67 (1H,s,H-3),6.50 (1H,d,J =2.4
Hz,H-6),5.08(1H,d,J =6.8 Hz,H-1"");”C NMR
(125 MHz, CD, 0D ) §:166.9 (C-2),104.2 (C-3),
184.2(C4),163.1(C-5),101.3(C-6),164.6(C-
7),96.1(C-8),159.2(C9),107.2(C-10),123.3
(C-1"),129.8(C-2",6),117.3(C-3",5"),162. 8 ( C-
4'),101.5(C-1""),74.7(C2""),77.8(C-3"") ,71.2
(C4'"),78.5(C-5""),62.5(C-6""), LI 35X
Rk AE 2 A — B, MU e A AN R T-0-6-
D- T

LEWI0 AT E R A HR-ESI-MS: m/z
523.219 0[M + H] " (3184 C, H, 0,,,523.217
9), /3N CyH, 0,,;' H NMR (500 MHz, CD,
0D)&:7.08(1H,d,J = 8.4 Hz,H-5) ,6.90( 1H,dd,
J = 2.4 Hz,H2"),6.76(1H,dd,J = 8.4,2.4 Hz,
H-6'),6.74(1H,dd,J = 8.4,2.4 Hz,H6),6.72
(1H,d,J = 8.4 Hz,H-5"),6.89(1H,d,J = 2.4
Hz,H-2),4.62(1H,d,J = 6.0 Hz, H-1""),3.78
(1H,m,H-3""),3.94(1H, m,H-5"") ,3.66 (1H, m,
H4'"),3.60(1H,dd,J = 12.0,6.0 Hz, H6" ),
3.56(1H, m,H-2""),3.20 (1H,dd,J = 12.0,6.0
Hz,H-6"'8) ;" C NMR (125 MHz, CD,0D)§:138. 1
(C-1),110.0(C-2),149.4 (C-3),145.8 (C4),
116.5(C-5),118.2(C-6) ,82.4(C-7),52.7(C-8),
59.1(C9),132.1(C-1"),112.0(C2"),147.6 ( C-
3'),144.4(C4"),114.8(C-5"),120.7(C-6"),32.2
(C-7"),42.4(C-8),72.2(C9"),101.5(C-1""),
73.5(C2""),76.4(C-3""),69.9 (C4""),76.8 (C-

57),61.1(C-6"") . VLI ¥ 5 SchvapaE Y A —
B, S B Y R TR A IR IR -4-0-B-D- T o

& 11 [H @K K; HR-ESI-MS: m/z
369. 118 0[ M +H] " (31444 C,;H,,0,,369. 118 6) ,
=k C,H,0,,' H NMR (500 MHz,CD,0D)§:
7.59(1H,d,J = 15.0 Hz,H-7'),7.06(1H,d,J =
2.4 Hz,H=2'),6.94(1H,dd,J = 8.4,2.4 Hz, H-
6'),6.75(1H,d,J = 8.4 Hz,H-5"),6.36(1H,d,J
= 15.0 Hz,H-8') ,4.30 ~4.27(3H,m,H-3,4,5),
3.75(3H,s,7-OMe) ,2.33 ~1.99 (4H, m,H-2,6) ;
“C NMR (125 MHz,CD,0D)§:74.5(C-1),36.6(C-
2),69.1(C-3),71.3(C4),70.7(C-5),36.6(C-6) ,
174.1(C-7),126.3(C-1"),113.7(C-2"),148.2(C-
3),145.8 (C4'), 115.2 (C-5"), 121.7 ( C-6"),
145.4(C-7"),113.8(C-8"),167.0(C9"),51.7(7-
OMe) o DI b5 5 Sk ™ 2 A — B, B e
&R 5-0-MnEREZs 7 e B I

&w 12 [ K K; HR-ESI-MS: m/z
369. 117 8[ M +H] " (31444 C,;H,,0,,369. 118 6) ,
Rk C,,Hy 0,3 H NMR (500 MHz, CD,0D)§:
7.56(1H,d,J = 15.0 Hz,H-7') ,7.04(1H,d,J =
2.4 Hz,H-2'),6.92(1H,dd,J = 8.4,2.4 Hz, H-
6'),6.73(1H,d,J = 8.4 Hz,H-5"),6.36(1H,d,J
= 15.0 Hz,H-8') ,4.30 ~4.27(3H,m,H-3,4,5),
3.75(3H,s,7-OMe) ,2.33 ~1.99 (4H, m,H-2,6) ;
“C NMR(125 MHz,CD,0D)8:75.0(C-1),40.8(C-
2),64.3(C-3),77.2(C4) ,67.6(C-5),37.0(C-6),
174.3(C-7),121.6(C-1") ,113.6(C-2") ,145. 4 ( C-
3'),148.2(C4"),115. (C-5"),126.2(C-6"),145.6
(C-7"),113.7(C-8"),167.5(C9"),52.9(7-OMe) ,
LB Bcd 5 Skl Y AR — B SO e A A
4-O-MMFE P2 77 2 H R

& 13 [ # K; HR-ESI-MS: m/z
529.134 0[ M - H] (3184 C,H,0,,,529. 134 6) ,
TN C Hy 0y, ;' H NMR (500 MHz, CD,0OD) 8
7.65(1H,d,J = 15.0 Hz,H-7""),7.6(1H,d,J =
15.0 Hz,H-7"),7.12(2H,d,J = 2.4 Hz,H=2', H-
2'"),7.00(2H,d,J = 8.4 Hz,H-5',H-5""),6.82
(2H,dd,J = 8.4,2.4 Hz,H-6' ,H-6"") ,6.36(1H,
d,J = 15.0 Hz,H-8') ,6.28 (1H,d,J = 15.0 Hgz,
H-8""),4.32 ~4.28(3H,m,H-3,4,5) ,3.74(3H,s,
7-OMe) ,2.32 ~1.98(4H, m,H-2,6) ;" C NMR (125
MHz, CD,0D)§:74.8 (C-1),35.6(C-2),72.1(C-
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3),69.8(C4),72.3(C-5),36.8(C-6),175.6(C-
7),127.5(C-1"),127.8(C-1"") ,115.3(C2",2""),
146.8 (C-3"),146.9 (C-3""),149.6 (C4'), 149.8
(C4'"),116.5(C-5") ,116.6(C-5"") ,123.0(C-6") ,
123.1(C-6""),147.1(C-7") ,147.4 (C-7""),114.9
(C-8"),115.5(C-8""),168.0(C-9"),168.7(C-9"") ,
53.0(7-OMe) . L b ¥di 5 Sk 8 > A —5%,
B AL SR 3, 5-0-Z MEREZS TR U

wE W 14 H {4 #y K; HR-ESI-MS: m/z
529.134 1[M - H] (115318 C,H,50,,,529. 134 6) ,
43 CH,, 0,,;' H NMR (500 MHz, CD,0D) §:
7.62(1H,d,J = 15.0 Hz,H-7'),7.56(1H,d,] =
15.0 Hz,H-7"") ,7.14 (1H,d,J = 2.4 Hz,H=2"),
7.06(1H,d,J = 2.4 Hz,H-2"") ,6.64(1H,dd,J] =
8.4,2.4 Hz,H-6") ,6.62(1H,dd,J = 8.4,2.4 Hz,
H-6'"),6.58(2H,d,J = 8.4 Hz,H-5' /H-5"") ,6.13
(1H,d,J = 15.0 Hz,H-8") ,6.05(1H,d,J = 15.0
Hz, H8''),4.10 ~4.27 (3H, m, H-3,4,5),3.73
(3H,s,7-OMe),2.14 ~2.23(4H, m,H2,6);"C
NMR (125 MHz,C5D;N)6:75.6(C-1),38.8(C-2),
68.8(C-3),74.6(C4),68.3(C-5),38.7(C-6),
175.0(C-7),126.6 (C-1",1"") ,116.0 ,116. 1 (C-2",
2'7),146.9 (C-3',3""),150.8.150.9 (C4',4"),
116.9 .117.0(C-5",5""),122.5(C-6",6"") ,147.8 .
147.9(C-7",7""),114.7 .114.9(C-8",8"") ,167.0,
167.5(C9",9""),52.7(7-OMe) , L) I %4t 5 Schik
eas = FA 2, MO AL SR 3,4-0- ik
gt e 2 7 1 FH g

& 15 [ (¥ K, HR-ESI-MS: m/z
529.134 0[ M - H] (#1538 C,H)50,,,529. 134 6) ,

4F3 CH,, 0,,;' H NMR (500 MHz, CD,0D) §:
7.56(1H,d,J = 15.0 Hz,H-7'),7.54(1H,d,J =
15.0 Hz,H-7"") ,7.12(1H,d,J = 2.4 Hz,H=2"),
7.02(1H,d,J = 2.4 Hz,H2""),6.9(1H,dd,J =
8.4,2.4 Hz,H-6") ,6.87(1H,dd,] = 8.4,2.4 Hz,
H-6""),6.74(1H,d,J = 8.4 Hz,H-5'),6.72(1H,
d,J = 8.4 Hz,H5"") ,6.28(1H,d,J = 15.0 Hz, H-
8'),6.23(1H,d,J = 15.0 Hz,H-8'") ,4.25(3H,m,
H-3,4,5),3.72(3H,s,7-OMe) ,2.32 ~1.98 (4H,
m,H-2,6);”C NMR (125 MHz,CD,0D)§:75.3( C-
1),41.2(C2),69.7(C-3),75.3(C4),66.1(C-5),
36.6(C-6),176.2(C-7),127.8 (C-1",1""),115.2
(C2",2""),146.7 (C3",3""),149.5 (C4",4""),
116.6 (C-5",5""),123.2 123.4 (C-6',6""), 147. 4
(C7",7""),114.6 [ 115.1(C-8",8""),168.5.168.6
(€C9',9"),53.0(7-OMe) . LA |- %i¥hs 5 3ciik ™ 4%
T A B, B e AL B 4,5-0- I ME it 5L
TR,

& 16 [ {4 ¥ K; HR-ESI-MS: m/z
179.070 5[M + H] * (31%{4 C,,H,,0,,179.070 8) ,
Ak €y H, 0,3 H NMR (500 MHz, C;DN) S
7.45(1H,dd,J = 8.4,2.4 Hz, H2 H-6),7.48
(1H,d,J = 15.0 Hz,H-7) ,6.59(H,dd,J = 8.4,
2.4 Hz,H-3 H-5),6.31(H,d,J = 15.0 Hz,H-8),
3.80(3H,s,9-OMe) ., C NMR (125 MHz,C,D,N)§:
125.8(C-1),130.5(C-2.C-6),116.6 (C-3,.C-5),
161.3(C4),145.1(C-7),114.5(C-8),167.5(C-
9),51. 1(9-OMe) , I b ¥t 5 Scmk s ™ xt
Pl A — B, O e A B ) Ry o P R A 1R PP B -

a1 ~16 g5 LA 1,

224 1(Continued Fig.1)
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Structures of

Fig. 1

2.2 HPHINO ERAEMARER
JIT R BAARAL G W HTA TG PE TR R 45 R UL 1
NAEW 1 ~3.5 ~8 HREME A M LPS 53 1Y
RAW 264. 7 i g #jit NO, H o4 M2 1F 1, 105 {8
JLFE K 8.28 ~41. 85 Mmol/L,i’%fﬂ;"H*ﬁ%*&EB‘]*ﬁ
REME. Kb ka2 53 /P REERHILT
FHPEXS BRZY L-NAME , {659 4 TR K% 20 & T
Xf NO A A 2/ T 50% 45 9 ~ 16 LM
W
x1 AEBRELEHIT LPS iFS RAW 264. 7
YREFEE NO HISSIE( « £ s, n = 3)
Table 1  Effects of different compounds on NO production
in LPS-induced RAW 264.7 cells( x + s, n = 3)

cﬁﬁﬁ d 1G5 (pmol/L)
1 12.93 + 0.27
2 9.80 + 0.32
3 8.28 + 0.75
5 41.85 = 1.31
6 40.62 + 2.43
7 12.85 + 0.31
8 15.62 + 0.43
L-NAME 35.96 + 2.90

1 : L-NAME Sy FHPEXS BR
Note ; L-NAME was used as the positive control.

3 4t

AT ZROE 7 K% 2 b —— LR A A 24
FH 85% £ W de Uy b o B OF 4 % 1 16 MME S
Yy, (A% SRR H 2R B W) BB W)
WEY . Pra e MU B 7

TS
e

compounds 1-16

o PIRIEIELIRECREY, Mo a Y BA Rir
APTAE P, e PIAS S A  AF AL5 W (2 F0 3)
AL 1 P D S 35 O T BH AR B 25 L-NAME,
PAES7R JUSEBORS b AR S o il g e ok
PEPTARG LR B o BA I AE R IT A (L,
(EA RSt — L TR ABISE o 3l X LA SRS /)
I3 TAG I BT I AT MERT ST, 4 & SUAE BORG Y
A iy K B B L2530 B R R B 1 IR S A PR
Bt , o SR SO 25 R TR AT AR T2
A
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