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Synthesis and Biological Evaluation of Piperazine Substituted
3-Aryl-5-furanyldihydropyrazole Amide Derivatives

Mao, Zewei ™ Liu, Bei" Zhu, Ping” Zhang, Lijun’ Zhu, Jiahong”

Wu, Linze* Wan, Chunping™®”
(“ College of Pharmaceutical Science, Yunnan University of Traditional Chinese Medicine, Kunming 650500)
(® Central laboratory, The NO.I Affiliated Hospital of Yunnan University of Traditional Chinese Medicine, Kunming 650021)

Abstract Pyrazole is a five-membered heterocyclic molecule with a broad range of biological activities. In this study, a series
of new 3-aryl-5-furanyl-4,5-dihydropyrazole derivatives have been designed and synthesized by the general principle of mo-
lecular hybridization. The structures were characterized by 'H NMR, C NMR and HRMS. We screened in vitro an-
ti-inflammatory in lipopolysaccharide (LPS)-stimulated RAW-264.7 macrophages and anticancer activity against 3 strains
human tumor cell lines (A549, Hela and SGC7901) by the methyl thiazolyl tetrazolium (MTT) assay. The result indicated that
dihydropyrazole compounds showed good inhibitory effect on the generation of NO and selective cytotoxic activity against
tumor cell lines, and the acyl moieties of amides had an obvious influence on biological activities. Especially, 3 compounds
were found to be similar anti-inflammatory to positive control dexamethasone, and 3 compounds displayed similar selective
anti-tumor activity to positive control 5-fluorouracil (5-FU), which were to be lead compounds for further SAR research.
Keywords dihydropyrazole; amide; anti-inflammatory activity; anticancer activity
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Figure 1 Structures of some drugs containing pyrazole/pyrazol-
ine
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10: R = phenyl, 88%; 11: R = 4-fluorophenyl, 80%; 12: R = 2-chlorophenyl, 78%; 13: R = 3,5-dichlorophenyl, 83%; 14: R = 4-methylphenyl,
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Scheme 2 Synthesis of dihydropyrazole derivatives
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Table 1 Structures of title compounds

Compd. R Compd. R Compd. R Compd. R
4 CH, 8 ©/M 12 QW 16 Q
cl FsC
cl
S L0
5 CICH, 9 O/\M ” Q, 17
cl
F
6 CICH,CH, 10 Qw 14 mc—@«w 18 Br@
o cl
F FaC /S
7 o " @ 15 : @W 1 cw@o

A, BRI
1.2 mMRIEM

DL ZE K F (Dexamethasone) A FH 14 % 8 24, >R 4H
W IR 2 5 5 /08 B I 4 A 4 A AR Y (LPS-RAW264.7)
WK B AR AP RS 0T, S5 R AR 2. Ik
ATLEH, thE 3.4.7 19 B —E P RIEEACS,
5 R Y. MEATIHIERE, a3 6
i {2 M NO A4 (IC50=6.46 pmol/L), 1 24 S
MEMBRER | 1) NH SR Ak fe, T R PR &40
9 BRAM). FAh, ASFEIBEEERE G YIS TERZ AR, R
ST TR BE HL T 2 % FE BRI RE I 5 H bRk S B 28 0%
P, &) 4 (1IC5p=8.24 umol/L). L& 7 (ICs=
10.62 umol/L)YFIL A 9 (IC50=5.08 pumol/L); T 77 &Mk
Je Al &4 NO A sl TEPE 4SS, Wik &4 8, 10~
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18. TEATA &AL &, 753 EREURET &
YSRGS AN K, s g, fi 7 JE P s 1 5
2 AN, DI R TR E ORI B kA i
WAHBEEN, k&Y 12, 13, 15 f1 16. EiALE
Yivh, SCHIRREERAL ST 9 RSN R IE M B8, 1Cs
B} 5.08 pmoleL™". FHILATLAFE i, & o7 R Mk
SERSSREIG INZ A B AN NO 2B B g k.
1.3 BhEEM

DL S-9URmE e (5-FU) X BT IR ZG, SRA MTT
VR T S AT A A 5 T JRE AT AR R N i e 4
A549. N B S 4H M Hela A1 B 400 SGC7901) 44
AMMEIEE, SRR 3 B, MWIEPEL R T LUE H,
A 5. 9 F 13 S5 IR 40 B vk R I R 7 e B M4
ModEiE e, HAS P IR ZY S-FURME e MR Y. o,
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£ 2 B ARSI 35 HE[ICse/(umoleL )]
Table 2 [n vitro anti-inflammatory activities of title compounds
[1Cs¢/(umol-L™)]

Compd. NO generation Compd. NO generation
3 6.46 12 >40
4 8.24 13 >40
5 28.15 14 27.66
6 35.31 15 30.02
7 10.62 16 >40
8 >40 17 37.34
9 5.08 18 >40
10 >40 19 26.84
11 >40 Dexamethasone 10.80

£33  HIMLE W H RSN RS Y [ICse/(umoleL )]
Table 3 [n vitro anticancer activities of title compounds [ICsy/
(umol-L™)]

Compd. A549 Hela SGC7901
4 >40 18.42 24.18
5 16.28 1.42 2.06
6 8.25 13.82 19.15
7 >40 >40 >40
8 >40 30.84 >40
9 10.22 23.16 12.62
10 >40 >40 >40
11 29.43 >40 >40
12 >40 28.42 22.16
13 11.56 23.34 8.14
14 >40 >40 >40
15 16.64 26.14 11.25
16 20.40 22.18 15.37
17 >40 >40 >40
18 >40 26.65 >40
19 19.52 30.34 26.08
5-FU 10.55 10.72 11.96

&0 5 X R R4 Hela 1 SGC7901 2R 8L H e 614 1)
FHEYE, 1CsoE 4374 1.42 F12.06 pumol/L; L& 9
R4 A549 A1 SGC7901 E A e HR 1 () 4 o #5:0%
PE, 1Cso {25124 10.22 F1 12.62 pmol/L; &%) 13 %}
A549 F1 SGC7901 &7 Hak FEME AN HITE P, 1Cso {H )
AN 11.56 F1 8.14 umol/L. Rt 4, L&Y 6 F115 43
AIXE AS49 F1 SGC7901 it HA 5 5-FU M MM AR &%
PE.

MAEIEER EE, (£ SN MEmE A 71, e
IR gt fre 5 A A A B R v A B B R .
TEIE & o R L HigE M, PR Ry, ks
5. 9 F113; Y& F HEBATER, AfsEEess. 5
Ab, R IR G, SR BRI AT AR P 2
FHEIET, HBEESRE N nmigsE, wbaw
12 13, |k, AN R BEAZ S5 R R A6, TR
B IR A2 B AR A Y PToR v M OC R 2R, R A2
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SR T2 LV TE (B 503
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ASCR S M S5 F B e & R R B, WA R T
16 AN WL SCHR AR 8 BLR R HUAR, 3- 07 2665 W i 2 -
4,5- A M MEER B AT A 4~19. 43 B /N BB 4
fil Raw264.7 BRI MTT AR 17 AL S W0 HI R ST 4 %
PERIBU R G, WIS RE W, 2R EMAEE
L (0] NO AE SRR e 4 a3 A (0 1 . i) i
&Y 4.7 R 9 LRI TE S ZE KA TR 2, L&
Y1 5. 9 A 13 X An bk AR A AR B VE RS 5-FU
A4,

3 LIRS
3.1 UE5EHH

Bruker AM 400 #ZBiILHRIEIEA, TMS A WIF;
YANACO AU A%, imBEARKLIE; AutoSpec Premier
P776 BUNURAE = BUREREA, —EAR s FR A (R
Thermo-fisher); Epoch i 4 KB bR (3£ H Bio-Tek 2
Al AR S R T S pr Al
3.2 XWHE
3.2.1  4'-(N-F -1-9k % 2"k vl & R ER(2) 89 A Ak

RS2 IR 141 7 S E& Y 2, BRIl
58%. m.p. 153~155 ‘C; '"H NMR (400 MHz, CDCl;) o:
8.00 (d, J=9.0 Hz, 2H), 7.59 (d, J=15.3 Hz, 1H), 7.50 (s,
1H), 7.49 (d, J=15.4 Hz, 1H), 6.91 (d, J=9.1 Hz, 2H),
6.66 (d, J=3.4 Hz, 1H), 6.48~6.49 (dd, J=1.8, 1.8 Hz,
1H), 3.39 (t, J=5.0 Hz, 4H), 2.56 (t, J=5.2 Hz, 4H), 2.34
(s, 3H); *C NMR (100 MHz, CDCl;) §: 187.5, 154.1,
152.1, 144.5, 130.6, 129.3, 128.3, 119.6, 115.3, 113.6,
112.6, 54.8, 47.3, 46.1.
321 3-[4-(N-F F-1-9% & )R A -5-(2-7k 7 A )4,
5-— A e (3) 89 A Ak

FREUL &Y 2 (2.82 g, 10 mmo)FK &2 mL)T
50 mL R T, IO 40 mL JE/K Z B R S B
6 h. #)ZE(TLOM N R N TE G, 20, KRN
I 100 mL 7K, FFH & H GE(DCM)ZEEL(20 mLx3).
AHAETOKIRBREN T8 J5 B k4, FRARME 5 T
HEESERNRE AR 2.14 g R 64%. TLHEd—H
alith, EAEHAT T PR
322 bdh 4—~19 894 &

FREL 90 mg (0.3 mmol)ft. 54 3 T 25 mL [FJE eI
H, AN 10 mL F57K DCM, 138 mg (1 mmol) K,COs5
F10.5 mmol BEE, T-=#& T &M 3~5 h. TLC Filll ;e B
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SEAUE, N 10 mL 5% NaOH /KA +E 30 min. DCM
FH(10 mLx3), LA TE KB BREA T4 J5 B 25 W4,
TR ARZHREENT (UL 2% CH3OH/DCM ATk 7 2545
FHLEY.

1- £, T 35 -3-[4-(V- Y - 1- R W2 226 )] 2 2 -5-(2- K i
H)-4,5- A MEME4): B E AR, mp. 150~152°C; 'H
NMR (400 MHz, CDCLy) 6: 7.65 (d, J=8.9 Hz, 2H), 7.28
(s, 1H), 6.92 (d, J=9.0 Hz, 2H), 6.30 (s, 2H), 5.63~5.67
(dd, J=4.6, 4.6 Hz, 1H), 3.49~3.56 (dd, J=11.5, 11.5
Hz, 1H), 3.36~3.41 (dd, J=4.6, 4.6 Hz, 1H), 3.33 (t, J=
5.0 Hz, 4H), 2.62 (t, J=5.1 Hz, 4H), 2.37 (s, 3H); “C
NMR (100 MHz, CDCly) J: 168.8, 154.3, 152.6, 52.5,
141.9, 128.0, 121.9, 115.0, 110.6, 107.4, 54.8, 53.2, 48.0,
46.1, 38.4, 22.0; HRMS-ESI calcd for C,oH,4sN4O,Na
(M+Na)" 375.1791, found 375.1789.

1-50 2 I F5-3-[4-(N-F B - 1- R e 25 ) | 2R 2 - 5-(2- Wk i
$)-4,5- A MM (5): A EREFR. "TH NMR (400
MHz, CDCly) 6: 7.65 (d, J=8.9 Hz, 2H), 7.29 (s, 1H),
6.93 (d, J=9.0 Hz, 2H), 6.37 (d, J=3.3 Hz, 1H), 6.31
(d, J=1.8 Hz, 1H), 5.63~5.67 (dd, J=4.9, 4.8 Hz, 1H),
4.55 (d, J=6.5 Hz, 2H), 3.52~3.59 (dd, J=11.4, 11.3 Hz,
1H), 3.42~3.47 (dd, J=4.9, 4.9 Hz, 1H), 3.33 (t, J=5.0
Hz, 4H), 2.63 (t, J=5.1 Hz, 4H), 2.36 (s, 3H); °C NMR
(100 MHz, CDCl3) 0: 163.8, 155.7, 152.9, 151.4, 142.2,
128.3, 121.0, 114.8, 110.7, 108.2, 54.9, 53.8, 47.9, 46.2,
42.5, 38.2; HRMS-ESI calcd for CyH,,N,0,C1 (M+H)*
387.1582, found 387.1580.

1-(3- 5 LB Hk )-3-[4-(N- FF S - 1 - WR W k) | 2R k- 5-(2-
I g 3 )-4,5- — S ML M (6): 9% BT [ AR, mp. 157~
159 °C; '"H NMR (400 MHz, CDCl3) d: 7.65 (d, J=8.9
Hz, 2H), 7.29 (s, 1H), 6.93 (d, J=8.8 Hz, 2H), 6.30~6.33
(m, 2H), 5.63~5.67 (dd, J=4.7, 4.7 Hz, 1H), 3.89 (t, J=
7.3 Hz, 2H), 3.51~3.58 (dd, J=11.6, 11.5 Hz, 1H),
3.36~3.43 (dd, J=4.7,4.7 Hz, 1H), 3.35 (t, J=4.9 Hz,
4H), 3.27 (t, J=7.0 Hz, 2H), 2.64 (t, J=5.0 Hz, 4H), 2.40
(s, 3H); “C NMR (100 MHz, CDCly) &: 167.6, 154.9,
152.6, 152.1, 142.1, 128.1, 121.7, 115.0, 110.6, 107.7,
54.8, 53.5, 47.9, 46.0, 39.7, 38.3, 37.5; HRMS-ESI calcd
for C5 HyeN4O,Cl (M+H) " 401.1739, found 401.1736.

1-(2-FR R F g 2k 35 )-3-[4-(V- H - 1-WR 18R 3 2K
FE-5-(2-PK Mg HE)-4,5- M E(7): S EAE A, mp. 144~
146 C; 'H NMR (400 MHz, CDCl3) d: 7.61 (d, J=9.0
Hz, 2H), 7.30 (s, 1H), 6.91 (d, J=9.0 Hz, 2H), 6.37 (d, J=
3.3 Hz, 1H), 6.30~6.31 (dd, J=1.8, 1.8 Hz, 1H), 5.64~
5.68 (dd, J=4.6, 4.6 Hz, 1H), 3.86 (d, J=15.8 Hz, 1H),
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3.76 (d, J=15.9 Hz, 1H), 3.72 (s, 3H), 3.52~3.59 (dd, J=
11.4, 11.4 Hz, 1H), 3.39~3.45 (dd, J=4.6, 4.6 Hz, 1H),
3.32 (t, J=5.0 Hz, 4H), 2.59 (t, J=5.1 Hz, 4H), 2.36 (s,
3H); 3C NMR (100 MHz, CDCLy) d: 168.5, 163.7 155.1,
152.7, 151.8, 142.1, 128.1, 121.3, 114.9, 110.7, 107.7,
54.9, 53.5, 52.3, 48.0, 46.2, 42.1, 38.6; HRMS-ESI calcd
for C»,Hy,N,O (M+H)" 411.2027, found 411.2025.

1-2K £ P JE -3-[4-(N-FF 26 - 1-WR M 328 ) | 2 - 5-(2- IR I
H)-4,5- EMMES): WEFEE, mp. 152~154 C; 'H
NMR (400 MHz, CDCLy) 6: 7.64 (d, J=8.8 Hz, 2H), 7.37
(d, J=7.3 Hz, 2H), 7.27 (d, J=7.2 Hz, 1H), 7.25 (d, J=
7.8 Hz, 2H), 7.19 (d, J=7.3 Hz, 1H), 6.90 (d, J=8.9 Hz,
2H), 6.24 (t, J=3.2 Hz, 1H), 6.20 (d, J=3.2 Hz, 1H),
5.56~5.60 (dd, J=4.9, 4.8 Hz, 1H), 4.16 (d, J=14.0 Hz,
1H), 4.02 (d, J=14.0 Hz, 1H), 3.39~3.46 (dd, J=11.4,
11.0 Hz, 1H), 3.29~3.36 (dd, J=4.9, 5.0 Hz, 1H), 3.29 (t,
J=4.9 Hz, 4H), 2.56 (t, J=5.0 Hz, 4H), 2.33 (s, 3H); *C
NMR (100 MHz, CDCly) J: 168.8, 154.3, 152.4, 141.7,
135.6, 129.5, 128.3, 127.9, 126.5, 121.6, 114.8, 110.5,
107.4, 54.7, 53.4, 47.8, 46.0, 41.1, 38.2; HRMS-ESI calcd
for CoHyoN,O, (M+H)" 429.2285, found 429.2283.

1- PRI P I - 3-[4- (V- P 2 - 1-WR P 326 ) | 2 - 5-(2- IR i
H)-4,5- A MEME9): AR, mp. 171~173 °C; 'H
NMR (400 MHz, CDCly) 8: 7.76 (d, J=16.0 Hz, 1H), 7.71
(d, J=8.9 Hz, 2H), 7.61 (d, J=8.0 Hz, 2H), 7.60 (d, J=
16.0 Hz, 1H), 7.33~7.37 (m, 3H), 7.29 (d, J=1.0 Hz,
1H), 6.94 (d, J=8.9 Hz, 2H), 6.37 (d, J=3.2 Hz, 1H),
6.30~6.31 (dd, J=1.8, 1.9 Hz, 1H), 5.76~5.80 (dd, J=
4.6, 4.6 Hz, 1H), 3.52~3.59 (dd, J=11.5, 11.4 Hz, 1H),
3.39~3.45 (dd, J=4.7, 4.7 Hz, 1H), 3.33 (t, J=4.9 Hz,
4H), 2.60 (t, J=5.0 Hz, 4H), 2.36 (s, 3H); >C NMR (100
MHz, CDCLy) 6: 163.6, 154.6, 52., 152.3, 142.1, 142.0
135.6, 129.6, 128.8, 128.2, 128.1, 121.8, 118.7, 115.0,
110.6, 107.6, 54.8, 53.7, 47.9, 46.1, 38.1; HRMS-ESI calcd
for Co7H,oN,O, (M+H)" 441.2285, found 441.2284.

1- 24 FPV g 2 - 3-[4-(IV- FP - 1 - 1 5 ) ) 2R 356 -5-(2- P g
F)-4,5- A ME0): FEOMER, mp. 152~154 C; 'H
NMR (400 MHz, CDCLy) 6: 8.02 (d, J=7.1 Hz, 2H), 7.61
(d, J=8.9 Hz, 2H), 7.42~7.46 (m, 1H), 7.41 (d, J=8.4
Hz, 2H), 7.31 (d, J=1.0 Hz, 1H), 6.89 (d, J=8.9 Hz, 2H),
6.39 (d, J=2.6 Hz, 1H), 6.30~6.32 (dd, J=1.8, 1.9 Hz,
1H), 5.86~5.90 (dd, J=5.0, 5.0 Hz, 1H), 3.52~3.59 (dd,
J=11.5, 11.5 Hz, 1H), 3.39~3.45 (dd, J=5.1, 5.1 Hz,
1H), 3.30 (t, J=5.0 Hz, 4H), 2.58 (t, J=5.1 Hz, 4H), 2.34
(s, 3H); *C NMR (100 MHz, CDCl;) §: 166.2, 155.0,
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152.5, 152.4, 142.0, 134.5, 130.9, 130.2, 128.1, 127.6,
121.7, 114.9, 110.6, 107.7, 54.8, 54.6, 47.9, 46.1, 37.6;
HRMS-ESI caled for C,sH»N40, (M+H)" 4152129,
found 415.2128.

1-(4- 980 4% FP I 5 )-3-[4-(V- H 3k -1- IR 1B 36 )] 8 3
-5-(2-MRMg3E)-4,5- A e11): W EEAA, mp. 157~
159 °C; 'H NMR (400 MHz, CDCl;) d: 8.06~8.09 (dd,
J=5.6, 5.6 Hz, 2H), 7.61 (d, J=8.9 Hz, 2H), 7.31 (s, 1H),
7.11 (t, J=8.7 Hz, 2H), 6.91 (d, J=8.9 Hz, 2H), 6.40 (d,
J=3.2 Hz, 1H), 6.31~6.32 (dd, J=1.8, 1.8 Hz, 1H),
5.85~5.89 (dd, J=5.1, 5.1 Hz, 1H), 3.52~3.60 (dd, J=
11.5, 11.5 Hz, 1H), 3.40~3.46 (dd, J=5.2, 5.1 Hz, 1H),
3.35 (t, J=5.0 Hz, 4H), 2.67 (t, J=5.0 Hz, 4H), 2.40 (s,
3H); *C NMR (100 MHz, CDCl3) d: 165.0, 155.2, 152.5,
152.3, 142.1, 132.8, 132.7, 128.2, 121.8, 115.0, 114.9,
114.5, 110.7, 107.8, 54.6, 54.5, 47.7, 45.7, 37.6;
HRMS-ESI caled for CpsHygN4,O.F (M+H)" 433.2034,
found 433.2032.

1-(2- 502K PP 6 )-3-[4-(IN- P 3k - 1- IR 1 3 )] 8 -
5-(2-PR I 3E)-4,5- A ME(12): R E K, mop. 161~
163 °C; 'H NMR (400 MHz, CDCl3) J: 7.49 (d, J=8.9
Hz, 2H), 7.41~7.44 (dd, J=2.1, 2.1 Hz, 1H), 7.37~7.39
(dd, J=1.4, 1.2 Hz, 1H), 7.27~7.33 (m, 3H), 6.83 (d, J=
9.0 Hz, 2H), 6.46 (d, J=3.2 Hz, 1H), 6.33~6.34 (dd, J=
1.8, 1.8 Hz, 1H), 5.82~5.86 (dd, J=4.5, 4.6 Hz, 1H),
3.56~3.63 (dd, J=11.4, 11.4 Hz, 1H), 3.42~3.48 (dd,
J=4.6, 4.6 Hz, 1H), 3.26 (t, J=4.9 Hz, 4H), 2.54 (t, J=
5.0 Hz, 4H), 2.32 (s, 3H); *C NMR (100 MHz, CDCl5) 6:
165.0, 155.5, 152.6, 151.8, 142.0, 136.2, 131.5, 130.2,
129.3, 129.1, 128.1, 126.3, 121.4, 114.8, 110.6, 107.8,
54.8, 539, 479, 46.1, 38.4; HRMS-ESI caled for
CasHyeN4O,C1 (M+H) ™ 449.1739, found 449.1735.

1-(3,5- - G W ik 6 )-3-[4-(V- 1T 3 - 1- TR 1B 3 2K
HE5-(2- W L )-4,5- — Ak ME(13): 8 00 [ AR, mup.
149~151 °C; 'H NMR (400 MHz, CDCl;) d: 7.93 (s, 2H),
7.61 (d, J=8.9 Hz, 2H), 7.44 (s, 1H), 7.32 (d, J=1.1 Hz,
1H), 6.92 (d, J=9.0 Hz, 2H), 6.40 (d, J=3.1 Hz, 1H),
6.32~6.33 (dd, J=1.8, 1.9 Hz, 1H), 5.82~5.86 (dd, J=
5.0, 5.0 Hz, 1H), 3.54~3.61 (dd, J=11.4, 11.4 Hz, 1H),
3.42~3.48 (dd, J=5.1, 5.0 Hz, 1H), 3.34 (t, J=5.0 Hz,
4H), 2.62 (t, J=5.0 Hz, 4H), 2.37 (s, 3H); >C NMR (100
MHz, CDCl;) 0: 163.1, 156.0, 152.7, 151.8, 142.2, 137.2,
134.3, 130.7, 128.8, 128.3, 121.2, 114.9, 110.7, 108.1,
54.7,47.8, 46.0, 37.6; HRMS-ESI calcd for C,sH,sN40,Cl,
(M+H)" 483.1349, found 483.1353.
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1-(4- B 35 248 PP P 8 )- 3 -[4-(IV- PP 35 - 1 - R P 5 ) ) 48 k-
5-(2-MRIH3E)-4,5- S ME(14): IR EREFR. "H NMR
(400 MHz, CDCLy) 8: 7.96 (d, J=8.1 Hz, 2H), 7.62 (d, J=
8.9 Hz, 2H), 7.31 (s, 1H), 7.23 (d, J=8.0 Hz, 2H), 6.90 (d,
J=9.0 Hz, 2H), 6.39 (d, J=3.2 Hz, 1H), 6.30~6.32 (dd,
J=1.8, 1.9 Hz, 1H), 5.86~5.90 (dd, J=5.0, 5.0 Hz, 1H),
3.52~3.59 (dd, J=11.5, 11.5 Hz, 1H), 3.39~3.44 (dd,
J=5.1, 5.1 Hz, 1H), 3.32 (t, J=5.0 Hz, 4H), 2.61 (t, J=
5.1 Hz, 4H), 2.40 (s, 3H), 2.37 (s, 3H); *C NMR (100
MHz, CDCl;) d: 166.3, 154.7, 152.6, 152.5, 142.0, 141.3,
131.7, 130.4, 128.4, 128.2, 122.0, 115.0, 110.7, 107.7,
54.8, 54.7, 48.0, 46.1, 37.6, 21.6; HRMS-ESI calcd for
CaHaoN,O, (M+H)" 429.2285, found 429.2288.

1-(4- = 45 B 35 2% B 3k )-3-[4-(IV- PP L - 1- MR PR 3 )]
HEHE-5-(2-WRIEHE)-4,5- A MEME(15): v 44, mop.
161~163 °C; '"H NMR (400 MHz, CDCLy) ¢: 8.11 (d, J=
8.1 Hz, 2H), 7.68 (d, J=8.3 Hz, 2H), 7.61 (d, J=8.9 Hz,
2H), 7.32 (s, 1H), 6.91 (d, J=9.0 Hz, 2H), 6.42 (d, J=2.9
Hz, 1H), 6.33~6.34 (dd, J=1.8, 1.9 Hz, 1H), 5.86~5.90
(dd, J=5.0, 5.0 Hz, 1H), 3.56~3.63 (dd, J=11.5, 11.4
Hz, 1H), 3.44~3.49 (dd, J=5.1, 5.0 Hz, 1H), 3.35 (t, J=
4.9 Hz, 4H), 2.67 (t, J=5.0 Hz, 4H), 2.40 (s, 3H); 1°C
NMR (100 MHz, CDCly) d: 165.0, 155.8, 152.6, 152.0,
142.2, 130.6, 130.0, 128.3, 124.6, 121.6, 115.0, 110.7,
108.0, 54.6, 47.7, 45.8, 37.8; HRMS-ESI calcd for CogHae-
N,O,F; (M+H)" 483.2002, found 483.2000.

1-(3- = 60 FF 35 % Rt 9L )-3-[4-(IV- 1 2L - 1- DR 1B L )]
IR FE -5-(2- WK R 3 )-4,5- — &Itk (16): #5844, mup.
168~170 °C; 'H NMR (400 MHz, CDCl5) d: 8.39 (s, 1H),
8.22 (d, J=7.8 Hz, 2H), 7.88~8.01 (dd, J=9.0, 8.8 Hz,
1H), 7.73 (d, J=7.8 Hz, 1H), 7.61 (d, J=8.9 Hz, 2H), 7.33
(s, 1H), 6.92 (d, J=9.0 Hz, 2H), 6.42 (d, J=3.0 Hz, 1H),
6.33~6.34 (dd, J=1.8, 1.9 Hz, 1H), 5.87~5.91 (dd, J=
5.0, 5.0 Hz, 1H), 3.56~3.63 (dd, J=11.5, 11.4 Hz, 1H),
3.44~3.50 (dd, J=5.1, 5.1 Hz, 1H), 3.33 (t, J=5.0 Hz,
4H), 2.59 (t, J=5.2 Hz, 4H), 2.36 (s, 3H); *C NMR (100
MHz, CDCly) d: 164.5, 155.8, 152.8, 152.0, 142.2, 135.2,
133.6, 128.2, 121.3, 114.9, 110.7, 108.0, 54.9, 54.8, 54.7,
48.0, 46.2, 37.7; HRMS-ESI calcd for CoqHyN4O,F; (M+
H)" 483.2002, found 483.2001.

1-(2-Z% H i 2L )-3-[4-(V- P 3 -1 - R W 3 ) | 2R 2 -5-(2-
I 5L )-4,5- Z A7) MO A, mp. 182~
184 C; '"H NMR (400 MHz, CDCl;) &: 8.58 (s, 1H),
8.06~8.09 (dd, J=1.4, 1.4 Hz, 1H), 7.94 (d, J=7.8 Hz,
1H), 7.87 (d, J=8.2 Hz, 2H), 7.63 (d, J=8.9 Hz, 2H),
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7.50~7.55 (m, 2H), 7.34 (s, 1H), 6.90 (d, J=9.0 Hz, 2H),
6.45 (d, J=3.0 Hz, 1H), 6.33~6.35 (dd, J=1.8, 1.8 Hz,
1H), 5.93~5.97 (dd, J=5.1, 5.1 Hz, 1H), 3.57~3.64 (dd,
J=11.5, 11.4 Hz, 1H), 3.45~3.51 (dd, J=5.2, 5.1 Hz,
1H), 3.32 (t, J=4.8 Hz, 4H), 2.60 (t, J=5.0 Hz, 4H), 2.36
(s, 3H); HRMS-ESI calcd for C,H,oN,0, (M +H) "
465.2285, found 465.2282.

1-(3- B -4- VR 2K H i 3k )-3-[4-(N- H 3 - 1-DR R 36 ) ) 2K
H-5-(2-Wk g AL )-4,5- AL (18): IR T [E 4K, mop.
169~171 °C; '"H NMR (400 MHz, CDCly) 6: 7.45 (d, J=
8.6 Hz, 2H), 7.38 (t, J=7.4 Hz, 1H), 7.19~7.27 (m, 3H),
6.79 (d, J=8.7 Hz, 2H), 6.33 (d, J=3.1 Hz, 1H), 6.26 (d,
J=1.8 Hz, 1H), 5.72~5.76 (dd, J=4.6, 4.6 Hz, 1H),
3.50~3.57 (dd, J=11.5, 11.4 Hz, 1H), 3.35~3.41 (dd,
J=4.6, 4.6 Hz, 1H), 3.23 (t, J=4.8 Hz, 4H), 2.52 (t, J=
4.9 Hz, 4H), 2.29 (s, 3H); *C NMR (100 MHz, CDCl;)
162.5, 160.7, 158.1, 155.6, 152.7, 151.8, 142.3, 131.3,
1312, 1282, 127.2, 121.4, 119.5, 119.3, 114.9, 110.7,
107.8, 54.8, 54.1, 47.9, 46.1, 38.5, 34.0; HRMS-ESI calcd
for CosHysN4O,FBr  (M+H)" 511.1139, found 511.1137.

1-(2,4- —FH AR A B HL)-3-[4-(N-H 51 -WR IR 8 )| 2R
Fe-5-(2-PRIH 3L )-4,5- AL ME(19): R ERERR. H
NMR (400 MHz, CDCLy) 6: 7.56 (d, J=8.9 Hz, 2H), 7.24
(d, J=2.5 Hz, 1H), 7.19 (s, 1H), 6.99~7.01 (dd, J=2.5,
2.6 Hz, 1H), 6.84 (d, J=9.0 Hz, 2H), 6.71 (d, J=8.8 Hz,
1H), 6.26 (d, J=3.1 Hz, 1H), 6.20~6.21 (dd, J=1.8,
1.8 Hz, 1H), 5.54~5.58 (dd, J=4.9, 5.0 Hz, 1H), 5.08 (s,
1H), 5.05 (s, 1H), 3.42~3.50 (dd, J=11.5, 11.4 Hz, 1H),
3.32~3.37 (dd, J=5.0, 5.0 Hz, 1H), 3.25 (t, J=4.8 Hz,
4H), 2.52 (t, J=5.0 Hz, 4H), 2.28 (s, 3H); *C NMR (100
MHz, CDCls) 6: 164.5, 155.7, 153.1, 152.7, 151.4, 142.0,
130.0, 128.2, 127.4, 126.2, 123.9, 120.9, 114.9, 114.8,
110.7, 108.2, 67.3, 54.7, 53.5, 47.7, 46.0, 37.8; HRMS-ESI
caled for C,cH,;N405Cl, (M—}—H)+ 513.1455, found
513.1453.

3.3 IAIEMEMIRK

PLHb ZE K Fa (Dexamethasone) M RH Mt R, >R FH 41 1
i 22 9855 /) B I 4 D 9 AE BT (LPS-RAW264.7) 1l
= A RN E N N TR X S L - e S S
RAW264.7 415 (1 X 10°4>/mL, 100 uL/FL) R T 96 FL1;
FEMH, MTT v 52 2546 B 90(40. 20+ 10+ 5. 2.5, 1.25
umol/L) A4 M #5 PE. #ff E B #E IR e, BOM B A K
1 RAW264.7 4182 X 10°4A~/mL, 100 uL/fL)EFT 96

Chin. J. Org. Chem. 2018, 38, 2167~2173

© 2018 Chinese Chemical Society & SIOC, CAS

LR R R, WS AR, LPS BRI N LR E N
1.5 pg/mL [) LPS), FFill A6 &4 (R I 254 F1 20K
N 1.5 pg/mL [ LPS), HiZEKMH(LKREN 10
umol/L 3th ZERAA ALKy 1.5 ug/mL LPS), 37 C, 5%
CO, ¥57% 24 h J&, WUEEREFR LiG, KM Griess AR &
7R BIEWH NO & &, 5 1Cs 1H.
3.4 ARETE MR

LA S-SURMBENE(S-FU) R BHIER B, SR MTT %
WTE BRSPS b e v . O B A K ik
TS X 10° AN/mL)y R T 96 FLAH, 13R85 n
MG, BB 6 MKRERE, BNRE3ANELL. 1EH
48 h J5, FEFLIIAN 20 uL 5 mg/mL ] MTT, 4k&8:8:5% 4
h, F 3000 rpm Z.0» 10 min, FEEEIFER, I 150 uL
DMSO, BEARAY 570 nm KM BAEE, FHiT5 1Cs A.

4 Bh# Rl (Supporting Information) fiG1b &4 'H
NMR 1 °C NMR K # % HRMS ¥ &, X 2epp L AT LL4
i WAFI i (http://sioc-journal.cn/) | N %K.
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