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Synthesis and biological activity of novel amides containing 1-(pyridin—2-yl) pyrazole derivatives
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Abstract Objective: To design and synthesize a series of novel amides containing 1—(pyridin—2—-yl) pyrazole derivatives, and to evaluate
their biological activities in vitro. Methods: A series of amides containing 1 —(pyridin—2-yl) pyrazole derivatives were synthesized using
substituted aminobenzoic acid and pyrazole carboxylic acid as starting materials and the biological activity of the title compounds 4a~4d
were tested against A-549, Bel7402 and HCT-8 cell lines. Results: Four new types of amides containing 1 —(pyridin-2 -yl) pyrazole
derivatives were synthesized and characterized by '"H NMR, IR and Elemental Analysis.The preliminary results indicated that the
compound 4d showed inhibiting effects on Bel7402 cell line in vitro at the concentration of 5 pwg/mL, while showing no notable inhibiting
activity against other cell lines. Conclusion: Compound 4d may have anticancer activity, and is worth further studying.
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Fig1 Synthetic route of the title compounds

12,1 R LA HIRESCEFR(10 mmol )
BT DMF(20 mL)Hr, i#A 2 60 °C, 43It i A NCS
(11 mmol), BT 30 mino Vi &2 18 A 2= K HR40
B, I 20 mL K, vKKIE N FE4 04 1 h, g,
ZEIR K PEAAT A 1,

122 Wk 2 AR BEA Y 101 mmol ) HIIA
F| 15 mL SOCL H1,70 CF R 1 h, BHE=ERE
WEZER, BREZ AN SOCL, HRFIMFRBIE T
10 mL 8,0 CF B H G A BN LE A% (1 mmol)
(R (15 mL)HY, 0 CRHHE 4 ho SO 528U
P BB A VKK (40 mL) R, B 2K (20 mILx3)
B A HLAH K (40 mL) PR PR, NaSO, T8 , il
UG FHRERCAE 2Tl Ak A5 B Hh e ik 2,

1.2.3 ik 3 fUE AL U E B (10 mmol )i A
ML i R A A B2 792 (5 mumol) F11 5 2 (50 mL) Y TR
B ARIE AP DMF, 51858 12 h, 8625
TR B ME SOk A o FEMESUHL A T 10 mL THF
FEVKEREENT 88 ] 5 f5 58 A9 20K 100 mLL
IKETR AW, A R e A AR B, AE DK )
FHEFE 30 min, MIEFE] TR 3,

1.2.4  HEsEEY 4 G 18] 50 mL RRGEH
R A FEA 3 (1.5 g,5 mmol),30 mL 1,2-—4Z
ft , P PER ) IN AR (1.3 g, 10 mmol ), [A137%
12 b, 0 MO 25 18 Rk S B 7145 v TR 4R S 3
FRER AL . 8 DR SE T 10 mL 215 E=
T I B AR A P BERE 2(5 mmol ) (1) £ i
(30 mL) W, SR BEFE N 12 h, A7 K AL
PR H SIS B A, FH 2 B v 19 R ol T 4 75
N HARFY) 4 4L

1.3 BARCA Y e S g bl 1 B
SRR AN BE A549  Bel7402 A1 HCT-8 3 Fififif
TEAIML, Sy REE S LS, L 10% /N 1
RPMI1640 535 Bt /% 15 000 4~/mL (1) 40 i B ¥,
FERITE 96 FLIGFRMR D, B AL4ZFT 190 pL,37 °C,5%
CO, K55 24 ho FEGATMFE S 10 wL, BALAARRD
200 L, H 1640 F5FRMAME 5 37 °C,5% CO, 1555 3 do
FEEVEW, BALIA 100 WL B BRI 0.5 mg/mL
MTT FY TG R TR, 37 CARZERE % 4 b /DT L
i, A 150 WL DMSO ¥%f# MTT formazon ULTE
FHMOARMIR G iR 5], TEREFR Y EIE K 544 nm
WHEE . TR AR S P A K
AR, SEE AT 3 IR
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2.1 ALAdh e R AR IE
2.1.1 RS YIRS

L FHEER, 772K 92.1%, m.p. 226~228.

2a: @ EIR, 72 % 58.0% ,m.p. 161~162 °C;'H
NMR (CDCls, 300 MHz) &: 1.25[d, 6H, J = 6.6 Hz, CH
(CH3),], 4.16-4.28[m, 1H, CH(CH}),],5.48(br, 1H, NH,),
5.78(br, 1H, NH), 6.60-7.24(m, 3H, Ar-H).

2b: H A E AR, 72 88.0% ,m.p. 119~123°C;'H
NMR (CDCls, 400 MHz) &: 0.99 (t, 3H, J = 7.6 Hz,
CH,CH3), 1.64(q,2H, J = 7.2 Hz, CH,CH), 2.25(s, 3H,
CH,), 3.35-3.40 (m, 2H, NHCH,), 6.17 (br, 1H, NH),
7.15(d, 1H, J = 1.6 Hz, Ar=H), 7.22(d, 1H, J = 2.4 Hz,
Ar-H),
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2¢: A EA, 725 89.0%, m.p. 161~162 °C;'H
NMR (CDCl;, 400 MHz) &: 1.25 (d, 6H, J = 6.4 Hz,
CH;), 2.14( s, 3H, CH;), 4.15-4.26 (m, 1H, CH), 5.52
(br, 2H, NH,), 5.78 (br, 1H, NH), 7.10-7.17 ( m, 2H,
Ar-H),

2d: FAEA, F5%95.0%, m.p. 89~90 °C;'H
NMR(CDCl;, 400 MHz) &: 1.45(s, 9H, CH;),2.13(s, 3H,
CHs), 5.46 (br, 2H, NH,), 5.79 (br, 1H, NH), 7.07-7.12
(m, 3H, Ar-H).

3: A E R, 773 84.2% ,m.p. 200~202 °C;'H
NMR (CDCl;, 400 MHz) &: 5.52(br, 1H, NH,), 6.01(br,
1H, NH,), 6.71 (s, 1H, pyrazolyl-H), 7.36 (dd, 1H, J=
4.8, 8.0 Hz, pyridyl -H), 7.83 (d, 1H, J = 8.0 Hg,
pyridyl-H), 8.41(d, 1H, J = 4.4 Hz, pyridyl-H).

2.1.2 HAR-YRERAE

da: IR, 72 % 83.6%, m.p. 204~206 °C; 'H
NMR (DMSO, 400 MHz) &: 1.03 [d, 6H, J= 6.4 Hz, CH
(CHs),], 3.80-3.88|m, 1H, CH(CH3),], 7.51-7.52(m, 2H,
Ar-H), 7.60(s, 1H, pyrazolyl-H), 7.68(dd, 1H, J = 4.8,
8.0Hz, pyridyl-H), 8.13(d, 1H, J=9.6 Hz, Ar-H), 8.25
(d, 1H, J = 8.0 Hz, pyridyl-H), 8.46 (d, 1H, J= 8.0 Hz,
NHCH), 8.54 (d, 1H, J = 4.8 Hz, pyridyl-H), 11.06(br,
1H, CONHCO), 11.41 (br, 1H, NHCO). Anal. Calcd for
CyH;BrCLLNgOs: C 44.47, H 3.17, N 15.56; found C
44.43, H 3.28, N 15.21,

4b: A E A 77 % 86.4%, m.p. 186~189 °C; 'H
NMR (DMSO, 400 MHz) &: 0.81 (i, 3H, /= 7.6 Hz,
CH,CH;), 1.39(q, 2H, J = 7.2 Hz, CH,CH3), 2.16(s, 3H,
CH;), 3.02-3.07(m, 2H, NHCH,), 7.28(d, 1H, /= 2.4Hz,
Ar-H), 7.45 (d, 1H, J = 2.0 Hz, Ar-H), 7.64 (s, 1H,
pyrazolyl-H), 7.69 (dd, 1H, J = 4.8, 8.0Hz, pyridyl-H),
8.27(d, 1H, J = 8.0 Hz, pyridyl-H), 8.34(t, 1H, J = 4.8
Hz, NHCH,), 8.56 (d, 1H, J = 4.4 Hz, pyridyl-H), 9.82
(br, IH, CONHCO), 11.39(br, 1H, NHCO). Anal. Caled
for C,;HsBrCLLN¢Os: C 45.51, H 3.46, N 15.16;found C
45.73, H 3.24, N 15.37,

de: O EIR, 775 82.3%, m.p. 202~203 °C; 'H
NMR (DMSO, 400 MHz) &: 1.01[d, 6H, J = 6.4 Hz, CH
(CHs),), 2.16(s, 3H, CHs), 3.82-3.91|m, 1H, CH(CH,),|,
7.25 (s, 1H, Ar—H), 7.43 (s, 1H, Ar-H), 7.65 (s, 1H,
pyrazolyl-H), 7.69 (dd, 1H, J=4.8, 8.0Hz, pyridyl-H),
8.15(d, 1H, J=7.6 Hz, NHCH), 8.26(d, 1H, J = 8.0 Hz,
pyridyl-H), 8.55 (d, 1H, J = 4.4 Hz, pyridyl-H), 9.77
(br, IH, CONHCO), 11.41(br, 1H, NHCO). Anal. Caled
for C5HgBrCLN4Os: C 45.51, H 3.46, N 15.16; C 45.63,

H3.12, N 14.86,

4d: A EA, 722 79.5%, m.p. 187~189 °C; 'H
NMR (DMSO, 400 MHz) &: 1.19[s, 9H, C(CH;);], 2.15
(s, 3H, CH3), 7.18 (d, 1H, J = 2.0 Hz, Ar-H), 7.39(d,
1H, J=2.0 Hz, Ar-H), 7.67 (s, 1H, pyrazolyl-H), 7.69
(dd, 1H, J = 4.8, 8.0 Hz, pyridyl-H), 7.82 [s, 1H, NHC
(CH;)3], 8.25(d, 1H, J = 8.0 Hz, pyridyl-H), 8.54(d, 1H,
J = 4.8Hz, pyridyl-H), 9.73 (br, 1H, CONHCO), 11.43
(br, 1H, NH CO). Anal. Caled for C»HyBrClNO;: C
46.50, H 3.72, N 14.79; found C 46.39, H 3.47, N 14.98,
22 BAAHOREEE X HRLEY 4a~
4d HEAT T ARSMTURIE PR AR AL TR A5 R LR 1.

F1 L5 4a~4d 3T A-549.Bel7402 1 HCT-6 FE A AIIMHI =
Tab 1 Inhibition rates of compounds 4a~4d against A-549.Bel7402
and HCT-6 cell lines

e 2%

A-549 Bel7402 HCT-6

4a 439 13.16 -6.37

4b 21.97 6.29 6.66

4¢ 13.29 5.62 0.34

4d 17.63 45.29 -0.42
SRR MENE 56.51 75.08 78.56
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7 pyridyl-Hs (9RE G M 2453 B d 06, FG 5 50CH 8.0
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pyridyl-Hs FURE A MR 40 BL d W, FRG H Ak 4.4
Hz;8.15 ppm AL 2N WTIEIZ Y NH 15 ,9.77 ppm AbJ2
JORAF 2 PRIERE () NH I8, 11.41 ppm AbJ2& IR rh 2R
FH kR Y NH U
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BE 5410 3 IR A 5 B AT 75 S (0 “ppm. ppb.ppt” E X 4 5 MR H

T[98 XH, “ppm . ppb .ppt” X K F SCYEE H EWAEH N BT EF, T ppm.ppb .ppt” F £ E X
—WENBMNE TR, TR FHT  ELREMA T, RERTHEM TN I XA AET (X 2K
%% #7 parts per million ,parts per billion ,parts per trillion ), 7 52 FR#F %8 H , {4 ] & B9 B8 7T 46 2 A “ppm
ppb.ppt" R % 1 25 R, (E# £ 18 5 SCE SAT Bl #3411 % X4 “ppm . ppb .ppt”" HEATHH .

MNERTE, REWNET RERLAZERE N, | pg/mL ZHE-ERRL, I RE RN FEE 1 g/mL,
1 pg/mLAH 2% F 1 ppm; 20 RERE EAZ 1 g/mL, U FEH#ATHSA

HAAFWEENTE, ¥ AEREKEMRE-AREERRTHEAAFTNEE, RRKEEAEL
kKA N AR TR ERERE T (W em¥Ym® mL/m?) , #H X % JZ 1 ppm=1 em¥m’=10",1 pph=10~,
1ppt=10"2; FE-ERRREZAG LT AKRAFFTLEYNMEIRE T (0 mg/m’ g/m?), HEXZZ:C=
224 XM, R X W77 424 DL mg/m?® F R B IR AR C AT 44 DL ppm KT BIR AR M R VT R RE

B E A E R E F A “ppm.ppb.ppt” 5 E S ENFEFE KX R N 1 ppm=1 mg/kg=1 000 pe/ke;
1 ppb=1 pg/kg=10" mg/kg; 1 ppt=1 ng/kg=10"° mg/kg.
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