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Chemical constituents and anti-inflammatory activity of Gentiana davidii Franch.

PENG Jiang-li'*? , WANG Peng' ,PENG Qiu-xian',LI Juan'*’* LI Shun-xiang'*"*

'School of Pharmacy ,Hunan University of Chinese Medicine;
*Hunan Engineering Research Center of Bioactive Substance Discovery of C Chinese Medicine
* Hunan Province Sino-US International Joint Research Cenier for Therapeutic

Drugs of Senile Degenerative Diseases ,Changsha 410208 ,China

Abstract : This study aimed to investigate the chemical constituents and anti-inflammatory activity in vitro from Gentiana davi-
dit Franch. . The chemical constituents of the ethyl acetate and n-butanol fractions of 70% ethanol extract in G. davidii were
separated and purified by silica gel,ODS gel ,and Sephadex LH-20 gel column chromatographies. Their structures were identi-
fied by physicochemical properties,spectroscopic analysis,as well as comparisons with the data reported in literature. Fifteen
compounds were isolated and identified as ursolic acid (1) ,uvaol (2) ,ursaldehyde (3),28-norurs-12-en-38-ol (4) ,olean-
olic acid (5) ,B-amyrin-n-nonyl ether (6 ), vanillyl glycol (7),B-sitosterol (8),B-daucosterol (9), anemarrhenoside B
(10) , n-hexacosane (11), n-hentriacontyl alcohol (12),1,5-bis B-D-glucopyranosyloxy-2-(3’, 3'-dimethylallyl ) benzene
(13) ,2,4-di-tert-butylphenol (14),2,2"-oxybis(1,4-di-tert-butylbenzene) (15). Compounds 7,14 and 15 were first isola-
ted from Gentiana. All the compounds were first isolated from G. davidii. The compounds 1-15 were preliminarily examined for
anti-inflammatory activity in vitro. Compared with the model group,compounds 1,5 and 9 significantly inhibited the production
of NO in lipopolysaccharide (LPS)-stimulated RAW 264.7 cells.
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INOVA-600MHz #%fgf 2o 3% I 3% % ( Fi 1 Bruker
/N 3 HR-ESI-TOF-MS 36 3 4% ( 26 [ Agilent 2>
7)) ; Varioskan LUX Z I ERGEFRIY ( Thermo A H]) ;
TS2 8 AW Wi ( H AR A 53111 # — 4K
e K5 7748 (55 EZEBR IR BHEA FRA 7)) 5 Seph-
adex LH-20 % B0 R} (Hii 1 GE Healthcare 2%
A]) 3 JAH ODS #HSEE( HAS YMC A ) 5 H B4 it
XA o Al B e VAT A BR 2 A ) 5 6 4R 13
(41t 5 : 164210-50 ) . DMEM & 4% 35 55 3 (4t 5.
PM150210) .PBS # 1% 22 sh i (3t 5. PB180327 ) #iI
Ji A B (IS : SV300371) (Hyclone ONT]) 5 BEMR A
(#t45-:M2128) g Z 0 (4it*5: 12630 ) 1 — H
X (4It5 . D2650) ( Sigma 23 7] ) 3 NO Griess i 7 &
(L= S0021M , e 5 5 = RAE R FRA F] ) 5 4
FEK S ( dexamethasone , DXMS) (35 D8041, 4li &
>98.5% , A ZKEREARAHF) /NP E
WML (RAW 264.7) (4it5 CL-0190 , B 38 4E
PR R AT .

TR TEET 2019 4F 12 F R B ) pg 45 00 BH K
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A (20191211) PRAF T B o B2 24 R 2 vp 24536 P )
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TR BT, MU FH A T ik L 2012 TR RN IE T BEAE L
6 W, BRI 2 L5, 43 56 1A [ i 1 26 B
W ,50 C el R e 4, ) A5 A ol Tk A O AL (R E
30.0 g) \LFR CBREZEBERAL (R 150.0 g) IE Tl
FEBGHAL (IR 135.0 g) /K2 (R 500.0 g) .

LR CTRAFWFAL (150. 0 g) finid & £ 1R £ T
Vs fire  REC (80 ~ 100 H) FEAfJE LAE ek hk AT (1
PE(REREAE 7.0 em x 60.0 em) |-, A -2 0 2.
PR ARG (30: 15100 1 -5: 1—1: 1-0: 1) BEEEVEIS,
1RE]S5 N (Frl ~Fr.5), Fr.1(8.3 g) & &
REMCHEZHT (Sephadex LH-20 BEA: K 45 d , 7325
BELA5 3(5.5 mg) .8(4.5 mg) Al 12 (10.3
mg) . Fr.2(22.5 g) kAL ZHT, A ihfik-2 0 2
BR(7:1) RG A BEVEML, /58] 10 D34 (Fr. 2.1 ~
Fr.2.10); Fr.2. 1 &R Z K2 EREEY 6
(5.7 mg) f114(10. 1 mg) ;Fr. 2.5 22 5 RERA 4
BEEE 4(10.4 mg) #15(40.2 mg) ;Fr. 2.7 £
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BRI G 1(6. 1 mg) #12(5.2 mg) , Fr.4(4.9
g) £ ODS #F, HEE-7K (20% —100% ) 7 4646 FE
A5 F] 10 N4 Fr. 4.5 2R EREEAEFN Sepha-
dex LH-20 #EMAE 5, 15 8k &9 11 (5.7 mg) ;
Fr. 4.7 ZRERCHEZHT, =P he-HEE(7: 1) REH
JEVEE, 325 7 (4.3 mg), Fr.5(23.6 g) &
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ZHH, FT] DMEM 5¢ 41 37 35 I i 1 2 240 0 4 , 40
ML, LA 3 x 10°4/mL, 4351 100 wL ¥ 24 /0T
96 fLARH, T 37 °C,5% CO, 4HMuS: -4 3% 24
ho B S AL Z0 B L X B2 0 A 4 Y
DMEM 5242 1 35 H RE b 4H A AR Rk B (1,10,
25.50 i1 100 wmol/L) 4k ¥y ) DMEM 5% 4> ks %
3R 3 AL, kSRR 24 hE, FEIHE R
3 RFLANA 20 pL MTT, 1535 4 h, LWk, A
150 wL DMSO W, R YR % 10 min J5, BEFFRY 490
nm U 5E & FLIOGAE (OD {H) , 3 A7 R it
AN A R = [ (RESH 4L OD -2 (4
OD {#)/ (X} E4H OD {H-25 {141 OD f§) ] x 100%

ARFEA PR LPS S RAW 264. 7 4il g rf
NO BEHCE IS, SR FH LPS i 5 RAW 264. 7 41
RFERII 43 WU B 25 (T4 (TEA M) | % R 2 (AL
DMEM 353735 ) MR (1 wg/mL LPS) M B2y
P4 (1 pg/mL LPS +1 .10 25 F150 wmol/L HiZE K
FA) EEGZH (1 wg/mL LPS +1.,10.25 F1 50 pmol/L
B 1 ~15) 84 3 AL, K537 24 h, UL By
W T BT, SR Griess 1R & 06 B 45 th 44 7
W LB A A0, K 400 0 B 5 NO
(2 H , MR o R 8 T 4% A . A A5 i A
S AR SRR P I LA 358 10,
1.3 SitEHRE

fifi i} SPSS20. 0 AR fFEFT S8 2 4b BE , $Ha LA
PIME £ AR (x £ 5) Fom, P54 1E 25 4945 1R FH
One-way ANOVA J3H7 , RAFA 1E 2840 i (19 5% F Bk A
K. P <0.01 #7522 5 HA it 2 38 30, R385k
PEAbFRLE S {fi ] GraphPad Prism5 414
2 ZR
2.1 #i%E

EWM1 TEERSS (=T ) ;mp. 273
~275 °C;ESI-MS: m/z 455 [ M-H]", 3+ FHh Cy,
H,.0,;'H NMR(600 MHz,CDCL, )5:5. 18 (1H,t,J =
3.6 Hz,H-12) ,3.60(1H,m,H-3),2.15(1H,d,J =
10. 8 Hz,H-18),0.98 (3H,s,H-23),0.95(3H,d, J
= 6.1 Hz,H-29),0.91(3H,s,H-27),0. 88 (3H,s,
H-26),0.82(3H,d,/ = 6.1 Hz,H-30),0. 78 (3H,
s,H-24),0.73 (3H, s, H25) ;" C NMR (150 MHz,
CDCl;)6:39.2(C-1),27.0(C-2),79.0(C-3),39.0
(C4),55.6(C-5),18.0(C-6),33.3(C-7) ,42.4(C-
8),47.8(C9),37.2(C-10),23.5(C-11),125.8(C-
12),138.5(C-13),39.7(C-14) ,28.2(C-15),23.7

(C-16),48.1(C-17),53.1(C-18),37.1(C-19),
39.7(C-20),31.0(C-21),39.4(C-22),28.3(C-
23),15.6(C24),15.8(C-25),17.1(C=26),23.5
(C-27),181.0(C28),17.2(C29),21.3(C-30),
DAL ¥ 5 Sciikt ™ s A — 2, i S E A 1

wEW2 TEEIRE (LR OTHE) s mp. 208
~210 C; ESI-MS:m/z 441 [M-H] , 5%k C,,
H,,0,;'H NMR (600 MHz,CDCL,)§:5. 16(1H,t,J =
3.6 Hz,H-12),3.56(1H,d,J = 10.8 Hz,H-28a),
3.25(1H,dd,J = 10.8,3.6 Hz,H-3),3.22(1H,d,
J = 10.8 Hz, H-28b),1.36 (3H, s, H27),1.31
(3H,s,H26),1.13(3H,s,H-25),0.97 (3H, s, H-
23),0.96(3H,d,J = 6.0 Hz,H-29),0.83(3H,d,J
= 6.0 Hz,H-30),0. 82(3H,s,H-24) ;" C NMR(150
MHz,CDCI;)5:38.9(C-1),28.3(C-2),79.2(C-3),
38.2(C4),55.3(C-5),18.5(C-6),31.6 (C-7),
40.2(C-8),47.8(C9),35.3(C-10),26.2(C-11),
125.2(C-12),138.9(C-13) ,42.2(C-14) ,27. 4 (C-
15),23.5(C-16),37.0(C-17),54.2(C-18),39.6
(C-19),39.5(C-20),30.8(C-21),32.9(C-22),
30.3(C-23),15.8(C-24),15.8(C-25),17.5(C-
26),23.5(C-27),70.1(C-28),16.9(C-29),21.5
(C-30) o LA - %cd5scmk ™ ol 2R — 5%, bk
G 2 R,

WwaEWM3 HEBAE ESI-MS m/z 485 [ M-H +
HCOOH ], 43 F =k C,yH,, 0, ;'H NMR (600 MHz,
CDCL) 8:9.31 (1H,d,J = 1.1 Hz, H28),5.30
(1H,t,J = 3.5 Hz,H-12),3.20(1H,dd,J = 11.4,
4.9 Hz,H-3),1.08 (3H, s, H-27),0.97 (3H, s, H-
23),0.95(3H,d,J = 6.5 Hz,H-30),0.91(3H,s,
H-26),0.86(3H,d,J = 6.5 Hz,H-29),0.77 (3H,
s,H25),0.75(3H,s,H24) ;" C NMR (150 MHz,
CDC1,)8:38.8(C-1),28.3(C-2),79.1(C-3),38.8
(C4),55.3(C-5),18.4(C-6),33.2(C-7),38.9(C-
8),47.7(C9),37.1(C-10),23.4(C-11),126.3(C-
12),137.9(C-13),42.3(C-14),27.3(C-15),27.0
(C-16),50.3 (C-17),52.7(C-18),39.9 (C-19),
39.1(C-20),30.3(C-21),32.0(C-22),29.8(C-
23),16.8(C24),15.6(C25),17.3(C-26),23.4
(C-27),207.6(C-28),15.8(C29),21.2(C-30),
DA B 5 Sk il A — B o e A 3
A ursaldehyde
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&4 BHEKEK;ESI-MS:m/z 457 [ M-H +
HCOOH ], 43 F 3k C,H, 0;'H NMR (600 MHz,
CDCL,)6:5.31(1H,t,J = 3.3 Hz,H-12) ,3.25(1H,
dd,J = 12.3,4.7 Hz,H-3),2.85(1H,dd, J =
13.4,4.2 Hz,H-18),0.98 (3H,s,H-23),0.97(3H,
d,J] = 7.2 Hz,H28),0.95 (3H, s, H27),0.94
(3H,s,H26),0.90 (3H,d,J = 7.2 Hz,H29),
0.80(3H, s, H25),0.78 (3H, s, H-24) ;" C NMR
(150 MHz,CDCl;)6:38.5(C-1),23.5(C-2),79.1
(C-3),37.2(C4),55.3(C-5),18.4(C-6) ,32.7(C-
7),38.9(C-8),46.1(C9),33.9(C-10),26.1(C-
11),123.1(C-12),139.01 (C-13),39.4 (C-14),
28.2(C-15),27.3(C-16),47.7(C-17),46.7 ( C-
18),41.2(C-19),41.8(C-20),30.8(C-21),33.2
(C-22),32.7(C23),17.2(C24),15.5(C-25),
15.7(C-26),27.8(C-27),23.7(C-28),23.1(C-
29) . DU bR 5 Scmkt Y A — 2 g e e
&%) 4 K 28-norurs-12-en-38-ol ,

wEWMS5 Mk AR ;ESI-MS: m/z 501 [ M-H +
HCOOH ], 43 ¥k CyyH, O, ;' H NMR (600 MHz,
CDCL,)6:5.23(1H,t,/ = 3.4 Hz,H-12) ,3.20(1H,
dd,J = 11.4,4.9 Hz,H-3),2.80 (1H,dd, J =
13.9,4.1 Hz,H-18),1. 12(3H,s,H27),0.95(3H,
s,H-23),0.90 (3H,s, H-25),0.89 (3H, s, H-30),
0.87(3H,s,H-29),0.77(3H,s,H-24) ,0. 74(3H,s,
H-26) ;" C NMR (150 MHz, CDCl,)8:39.1(C-1),
27.2(C-2),79.2(C-3),39.2(C4),55.9(C-5),
18.9(C-6),33.1(C-7),39.8(C-8),48.2(C9),
37.5(C-10),23.8(C-11),122.9(C-12),144.4(C-
13),42.3(C-14),28.2(C-15),23.9(C-16) ,46.9
(C-17),41.9(C-18),46.5(C-19),31.1(C-20),
34.4(C21),33.3(C-22),28.4(C-23),15.9(C-
24),15.6(C-25),17.2(C-26),26.2(C-27),181.3
(C-28),33.4(C29),23.5(C-30), VI - ¥dh 53
R R A — B B AY 5 NSRRI

WwaEW6 A ESI-MS:m/z 485 [ M-H +
HCOOH ], 4+ & C,uH, 0;'H NMR (600 MHz,
CDCL,)6:5.15(1H,t,J = 3.2 Hz,H-12) ,3.67(2H,
t,] = 4.9 Hz,H-1"),3.20(1H,dd,J = 11.9,4.7
Hz,H-3),1.45 ~1.23(14H, m,H-2' ~ H-8'),1.09
(3H,s,H27),1.03(3H,s,H28),1.02(3H, s, H-
23),0.98 (3H, s, H-25),0.95(3H, s, H-30) , 0. 90
(3H,s,H-29),0.87(3H,t,J] = 4.9 Hz,H9'),0.82

(3H,s,H24),0.81 (3H,s, H26) ;" C NMR (150
MHz,CDCL,)8:38.9(C-1),23.5(C-2),79.2(C-3),
37.1(C4),55.2(C-5),18.5(C-6),32.1(C-7),
39.8(C-8),41.5(C-9),33.9(C-10),17.6(C-11),
122.5(C-12),142.3(C-13) ,40.1(C-14),29.8( C-
15),27.4(C-16),59.1(C-17) ,47.8(C-18),39.7
(C-19),41.7(C20),31.4(C-21),42.2(C-22),
28.2(C-23),16.9(C-24),15.8(C-25),15.7 (C-
26),23.4(C27),22.8(C28),14.3(C-29),21.5
(C-30),63.2(C-1"),26.7(C-2"),25.9(C-3"),28.3
(C4'),28.9(C-5"),29.8(C-6"),32.9(C-7"),23.5
(C-8"),15.8(C9"), ALKt 55 3cik" i 3 A
— MR EREY) 6 fy B-amyrin-n-nonyl ether,

wEWT JoEERE S (HFEE) ; mp. 235 ~
237 °C ,ESI-MS:m/z 198 [M-H ], /+F=% C,,H,,
0,;'H NMR(600 MHz,CD,0D)§:6.78 (1H,d,J =
1.8 Hz,H-2),6.72(1H,d,J = 7.8 Hz,H-5) ,6.65
(1H,dd,J = 7.8,1.8 Hz,H-6),3.83(3H, s, H-3-
OCH,),3.80(1H,m,H-8) ,3.51(1H,dd,J = 10.8,
4.2 Hz,H9a),3.43(1H,dd,J = 10.8,6.6 Hz, H-
9b),2.71(1H,dd,J = 13.8,6.0 Hz,H-7a),2.61
(1H,dd,J = 13.8,7.2 Hz,H-7b) ;" C NMR (150
MHz,CD,0D) §:130.9 (C-1),113.6 (C-2), 148.2
(C-3),145.3(C4),115.7(C-5),122.5(C-6) ,40. 1
(C-7),74.2(C-8),66.2(C9),56.1(3-0CH, ), Lk
B S Sk R A — B MO A T R
vanillyl glycol,

wEWS Ml ESI-MS: m/z 437 [M +
Na]*, 4y 73 F Cyu Hy, O;'H NMR (600 MHz,
CDCL,)5:5.38(1H,d,J = 5.1 Hz,H-6),3.73(1H,
m,H-7),3.55(1H, m,H-3),1.13(3H,d,J = 6.6
Hz,H-21),1.03(3H,s,H-19),0.95(3H,d,J = 7.2
Hz,H-29),0.87(3H,d,J = 7.1 Hz,H26),0.86
(3H,d,J = 6.6 Hz,H-27),0.82(3H,s,H-18);"C
NMR (150 MHz, CDCl,)8:39.9(C-1),32.1(C-2),
71.9(C-3),42.4(C4),140.9(C-5),121.9(C-6) ,
31.8(C-7),29.3(C-8),50.3(C9),37.4(C-10),
21.2(C-11),40.6 (C-12),45.9 (C-13),56.2 ( C-
14),24.5(C-15),28.4(C-16),56.9(C-17),12.0
(C-18),19.9(C-19),36.7 (C-20),19.2 (C-21),
34.1(C22),26.2(C-23),40.7(C-24),29.1(C-
25),19.6(C26),18.9(C27),23.2(C-28),12. 1
(C-29), b %cd 55 3ck ™) Sl A — %, floke
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wEWI [k AR, ESI-MS: m/z 599 [ M +
Nal*, 4+ m C, Hy Og;'H NMR (600 MHz,
CD,0D)§:5.33 (1H,d,J = 7.8 Hz, H-6),5.07
(1H,m,H-1") ,4.37(1H,d,J = 7.8 Hz,H-3),3.82
~3.80(2H,m,H-6"),1.18(3H,d,J = 6.5 Hz, H-
21),1.03(3H,s,H-19),0.95(3H, s, H-29) ,0. 91
(3H,d,J = 7.1 Hz,H26),0.87(3H,d,J = 6.8
Hz,H-27),0.81(3H,s,H-18) ;”C NMR (150 MHz,
CD,0D)5:38.5(C-1),29.5(C-2),78.9(C-3) ,42.2
(C4),140.3(C-5),121.9(C-6),33.8(C-7),31.8
(C-8),50.2(C9),37.2(C-10),20.9(C-11),39.7
(C-12),45.8(C-13),56.7 (C-14),24.2 (C-15),
28.1(C-16),55.9(C-17),11.6 (C-18),18.7 ( C-
19),36.6(C-20),18.5(C21),36.1(C-22),25.9
(C-23),49.3(C24),29.1(C25),19.1(C-26),
19.5(C-27),22.9(C-28),11.6(C-29),101.08 ( C-
1'),73.6(C2"),76.5(C-3"),70.2(C4") ,76.1(C-
5'),61.6(C-6") . LU I %da"™ 5 SChk A —
MU EAEY 9 S B-IHE M.

wE&W 10 KA ESI-MS: m/z 601 [ M-
H], 4+ F:xXHk C,;, H, O,;'H NMR (600 MHz,
CD,0D)6:5.33 (1H,d,J = 5.4 Hz, H-6),4.37
(1H,d,J = 7.8 Hz,H-1"),3.81 ~3.80(2H, m, H-
6'),1.22(3H,s,H-31),0.99 (3H, s, H-18) , 0. 89
(3H,d,J = 6.0 Hz,H24),0.85(3H,d,J = 7.2
Hz,H28),0.80 (3H,t,J = 6.9 Hz, H-30),0.65
(3H,s,H-19) ;" C NMR (150 MHz, CD,0D)§:37.6
(C-1),29.4(C2),79.4(C-3),42.7(C4),140.7
(C-5),122.4(C-6),32.3(C-7),30.0(C-8),50.6
(C-9),34.3(C-10),21.4(C-11) ,46.2(C-12) ,40. 1
(C-13),57.1(C-14),24.6 (C-15),56.4 (C-16),
49.6(C-17),19.6 (C-18),12.1(C-19),26.3 ( C-
20),28.6(C-21),23.4(C22),37.1(C-23),12.1
(C24),20.0(C-25),36.5(C26),39.0(C=27),
19.2(C-28),29.9(C-29),18.9(C-30),32.2(C-
31),101.5(C-1"),73.9(C2"),76.9(C-3"),70.6
(C4"),76.3(C-5"),62.1(C-6"), VI F¥IES X
k20 A — 2, B E LA 10 Sy anemarthe-
noside B,

WwEm 11 HETERK K ESI-MS: m/z 365
[M-H] ', 2+ Cy Hy,;'H NMR (600 MHz,
CDCL,)6:1.27 ~1.29 (44H, m, H3 ~ H-24),0. 86

(6H,m,H-1,H-26) ;" C NMR (150 MHz, CDCL, ) 5:
32.3(C-1),30.1(C-2),30.0 ~29.9(C-3 ~C-23),
29.7(C-24),23.1(C25),14.3(C-26), Lk I %4
5 CHR i A — B, MO E A 11 O IE
RWAY

HwEWI12 [EICERE K ; ESI-MS: m/z 434
[M-H,0]",406 [ M-H,0-C,H, ]*, 392 [ M-H,O-
C,H,-C,H,] ", i+ F =~ C,, H, O;'H NMR ( 600
MHz,CDCL,)8:3.56(2H,t,J = 6.6 Hz,H-1),1.55
(2H,m,H-2),1.27 ~1.31 (56H, m, H-3 ~ H-30),
0.88(3H,t,J = 7.2 Hz,H-31);”C NMR(150MHz,
CDCL,)8:61.8(C-1),32.1(C-2),31.5(C-3),29.2
~28.9 (C4 ~(C-28),25.4(C29),22.2(C-30),
13.3(C-31) o DA%l 5 S0k ™ il s A — 51, ik
YOEALE W 12 g IE = — bl

w&W 13 [ akK; ESI-MS: m/z 515 [ M-
H], 4%+ K Cy Hy O,;'H NMR (600 MHz,
CD,0D)§:7.11 (1H,d,J = 8.4 Hz, H-3),6.92
(1H,dd,J = 9.0,3.0 Hz,H4),6.91(1H,d,J =
2.4 Hz,H-6),5.34(1H,t,J = 7.2 Hz,H2") ,4. 82
(1H,d,J = 7.2 Hz,H-1"") ,4.80(1H,d,J = 7.2
Hz, H-1"""),4.07 (1H,dd,J = 14.4,7.2 Hz, H-
6a’’’),3.90 (1H,dd,J = 11.8,1.8 Hz, H-6a""),
3.75(1H,dd,J = 11.8,1.8 Hz,H-6b""),3. 71 (1H,
dd,J = 13.2,6.9 Hz,H-6b""") ,3.39(2H,m,H-1") ,
1.76 (3H, s, H-5") , 1.73 (3H, s, H4') ;" C NMR
(150 MHz, CD,0D) §:152.1(C-1),133.7(C=2),
117.5(C-3),115.7(C4),154.4(C-5),119.0( C-
6),29.2(C-1"),123.7(C-2"),133.5(C-3"),25.9
(C4'),17.9(C-5"),103.4(C-1""),75.0(C2""),
78.2(C-3""),71.3(C4""),77.9(C-5""),62.5(C-
6'),103.0(C-1"""),74.8(C=2"""),77.9 (C3"""),
71.2(C4"""),78.0(C-5"") f162.4(C-6"""), LI I
B 55 SO R A — 8, O e A 13 R
1, 5-bis-B-D-glucopyranosyloxy-2-( 3’, 3’-dimethylal-
lyl) benzene ,

LEW14 RE AR (&R B smp. 51~
53°C ; ESI-MS: m/z 205 [ M-H] ", 4> F = # C, H,
0;'H NMR (600 MHz, CDCl,)8:7.35(1H,d,J =
2.5 Hz,H-3),7.12(1H,dd,J = 8.2,2.3 Hz,H-5),
6.62(1H,d,J = 8.2 Hz,H-6),1.47(9H,s,H-12 ~
H-14),1.34 (9H, s, H-8 ~ H-10) ;" C NMR ( 150
MHz,CDCl,)8:151.9(C-1),135.4(C-2),123.7(C-
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3),143.1(C4),124.2(C-5),116. 1(C-6) ,34.9(C-
7),31.8(C-8 ~C-10),34.4(C-11),29.8(C-12 ~ C-
14) o DBl 5 S0k i A — 2%, i e ik
G014 72 4- T ERK B .

LEW 15 TTEsH A (PEE) ; mp. 108 ~ 110
°C ;ESI-MS:m/z 393 [M-H] , 4> T30 C,,H,0;'H
NMR (600 MHz,CDCl;)8:7.54(2H,d,] = 8.4 Hz,
H-6,H6"),7.36 (2H,d,J = 2.3 Hz,H-3,H3"),
7.13(2H,dd,J =8.4,2.4 Hz, H-5,H5"), 1.33
(18H,s,H-8 ~H-10,H-8' ~H-10") ,1.28 (18H,s, H-

1 R=COOH
2 R=CH,OH
3R=CHO

12 ~ H-14, H-12" ~ H-14");"” C NMR (150 MHz,
CDCl,)é6:147.2(C-1,C-1"),147.8(C-2") ,147.7(C-
2),124.6(C-3,C-3"),138.5(C4),138.6(C4"),
124.1(C-5,C-5"),119.2(C-6),119.2(C-6") ,35.2
(C-7,C-7"),31.6(C-8 ~C-10,C-8" ~ C-10"),34.7
(C-11,C-11"),30.3(C-12 ~ C-14,C-12" ~ C-14") ,
A E S 5 Sokt Y R A — 8 B E A
15 2}3 2,2 -oxybis(1,4-di-tert-butylbenzene ) ,
a1 ~15 45K WIS 1,

Bl #®&Ew1~15 LRl

Fig. 1 The chemical structures of compounds 1-15

2.2 LEYHRKEEREER
2.2.1 rtmpaiE %

MTT 3358 15 MM Y% RAW 264. 7 4 jid 2
P&, 5% RRZH ( control group, CON) #H H , 4% Bk
A WITEHR BE 50 wmol/ L I, 147 5 % B BA W fr) 448
B, BT VR O 50 mol /T EAT 4T 98 17 1 1%t
(WK 2),

2.2.2 5 LPS % RAW 264.7 % jo #3049 NO %
")

TRAML e IG PE I e 45 6, 5 CON A L, 455

RUZH (LPS) Bk NO [ Z3Efm(P < 0.01), 55

HALL A9 1.5.9 F1 DXMS fig i Z M LPS i
5 RAW 264. 7 Bl NO (P < 0.01) , Hokgom s
W 1C,, 43 5 26. 23 +4. 67 .25.20 = 1.30.,20. 86
+3.57 F110.16 +4.37 pmol/L, L& %) 4.6 110
X LPS 55 (1) RAW 264. 7 4 fu Bl ) NO EA ]
HVERT, HA A PR REC NO IR FAS B & ( L
3K,
3 &g

AL LS R AR A TR A S, AR R 15 4k
G AL 6 A= 1 RN R 3 AR S
AN HABSEALE Y, Horh7 145015 5 5 Ik g IE R
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1504 — 1 pumolL === 50 pmol/L
10 pmol/L =3 100 pmol/L
= 25 pmol/L

AN 71

Cell viability (%)

CON 1 2 3 4 § 6 7 8 9 10 11 12 13 14 15
ft& ") Compounds

2 AEREMEED1~15 3t RAW 264. 7 ZHEEE SIS0
Fig. 2 Effect of different concentrations of compounds 1-15 on activity of RAW 264. 7 cells
0 SRR ER, * P < 0.01, Note;Compared with CON, ** P < 0.01.

404
1 1pmolL =28 25 pmol/L
w2 10 pmol/L mmm 50 pmol/L
304 #
= : W ]
= il
£ J o o o |0 H
52 oo (LT 1M AR I
*|(E H : H 4 H
=] o |l L BT
L | I M (1R
104 Bow (M T (W N |IWE ol: IR T [ (T
Wilw (IWED (MH e o BII* welw (10D 11§
S H L BIED ML I IO L W | (GE (M
o RILED WA WHCH WieCt WL MEH S NV L i
Py A |1 1, OO E L ) D AL L D AL L el [|0E0 |
CONLPSDXMS 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

t.&4 Compounds

B3 ARERERNLEY 1 ~153XF LPS 5 RAW 264. 7 ZRAAFEHT NO B Z2 0T
Fig. 3 Effect of different concentrations of compounds 1-15 on NO release from RAW 264. 7 cells induced by LPS
0 G0 HRAH A, ¥ P <0. 01 ; SR A, * * P <0.01, Note:Compared with CON,* P <0. 01 ; Compared with LPS, * * P < 0. 01.

F1 AW ~153F LPS 55 RAW 264. 7 AR NO BOIMBITEHE (x 25,0 =3)
Table 1  Inhibitory effect of compounds 1-15 on NO release from RAW 264. 7 cells induced by LPS(; +s,n=3)

144 Compound IC5y (pmol/L) 1&E% Compound 1Cs ( pumol/L)
1 26.23 £4.67 9 20. 86 £3.57
2 >50. 00 10 35.36 +3.63
3 >50. 00 11 >50. 00
4 35.25 +£0.26 12 >50. 00
5 25.20 £1.30 13 >50. 00
6 32.75 £4.34 14 >50. 00
7 >50. 00 15 >50. 00
8 >50. 00 DXMS 10. 16 +4. 37

FY B AR, RS Yo OONTLR e i F Jg H rh 2 B A B A SHCR R A AR IR A — &
SrERE, SR EY R EA I EEA R BRI TE, O T R B R TR 2R B, A
AT, VAR =G AP BOR BRI A S 0 e AR 0L, SO B IR B ) EORIE T S JEIH £ R L TR AR
BAHUR PO SR AT R o HGHRAL, e B i BRI TR 2 0 S
TMEAE R 258 o B BT RIS PR B A B, IO, AR R R SR R B K A
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Ja , 2 MR REA , SSCHE I 0 e EL B ik
RN B2 A T IE T BE A R AL, Jim 24 4k
5 IR ol N ] SV S I T = R e
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S, S H At — 2 ST A AR S N
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