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| A series of novel oxadiazole functionalized pyrazolo[3.,4-b]pyridine derivatives (6a-n) was synthesized using 6-thiophenyl-4-

micromolar concentration.
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INTRODUCTION

Heterocyclic ring systems are very important in medicinal
and industrial applications. Among them, 1,3,4-oxadiazoles
derivatives have wide range of biological activities like anti-
microbial [1], anti-HIV [1], antitubercular [2], antimalarial [3],
analgesic [4], anti-inflammatory [5], anticonvulsant [6], hypo-
glycemic [7-9]. Pyrazolo[3,4-b]pyridine ring system also present
in many biologically active and pharmaceutically important
compounds and these pyrazolo[3,4-b]pyridine derivatives acted
like anticancer agents [10,11], glycogen synthase kinase-3
(GSK-3) inhibitors [12-14], A1 adenosine receptor antagonist
[15], phosphodi esterase 4(PDE4) inhibitors [16], antipyretic
and ACTH (adrenocorticotropichormone) releasing factor
antagonist activity.

Pyrazolopyridine and their heterocyclic derivatives are
bioactive molecules [17-19]. The pyrazolo[3,4-b]pyridine ring
system belongs to interesting class in heterocyclic chemistry
and some their derivatives are more prominent as anticancer
agents with low toxicity [20], anti-inflammatory agents [21,22],
blood platelet aggregation inhibitors [23], bone metabolism
improvers [24], adenosine antagonists [21,22] and controlling
herbicides. Some of the drugs pyrazolopyridine classes are
shown in Fig. 1.

(trifluoromethyl)-1H-pyrazolo|3,4-b]pyridin-3-amine (1) through reaction with 2-bromoethyl acetate, followed by hydrazine hydrate to :
afford hydrazide derivatives (5). These compounds were further treated with aromatic acids in the presence of phosphoryl chloride and
obtained oxadiazole functionalized pyrazolo[3,4-b]pyridine derivatives (6a-n). All the synthesized compounds 6éa-n were screened for |
anticancer activity against four cancer cell lines such as HeLa - cervical cancer (CCL-2); COLO 205-colon cancer (CCL-222); HepG2-liver |
cancer (HB-8065); MCF7-breast cancer (HTB-22). Compounds 6i, 6m and 6n were found to have more prominent anticancer activity at |
|
|
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Further fluorine or trifluoromethyl group containing mole-
cules showed wide range of spectrum antimicrobial and biolo-
gical properties. Keeping in view of these and in continuation
of our work on biologically active molecules, we hereby reported
the synthesis of some novel 1,3,4-oxadiazoles functionalized
pyrazolo[3,4-b]pyridine derivatives and screened them for anti-
cancer activity against four human cancer cell lines.

EXPERIMENTAL

Melting points were recorded on Casia-Siamia (VMP-AM)
melting point apparatus and are uncorrected. IR spectra were
recorded on a Perkin-Elmer FT-IR 240-C spectrophotometer
using KBr optics. '"H NMR spectra were recorded on Bruker
AV 300MHz in CDCl; & DMSO-d; using TMS as internal
standard. ESI spectra were recorded on Micro mass, Quattro
LC using ESI+ software with capillary voltage 3.98 kV and
ESI mode positive ion trap detector. All high-resolution spectra
were recorded on QSTARXL hybrid MS/MS system (Applied
Biosystems, USA) under electrospray ionization. All the reac-
tions were monitored by thin layer chromatography (TLC) on
precoated silica gel 60 Foss; spots were visualized with UV
light. Merck silica gel (60-120 mesh) was used for column
chromatography.
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Fig. 1. Bio-active compounds based on pyrazole[3,4-b]pyridine derivatives

General procedure for the synthesis of oxadiazole
functionalized pyrazolo[3,4-b]pyridine derivatives (6a-n):
2-(3-Amino-6-phenyl-4-(trifluoromethyl)- 1 H-pyrazolo[3,4-b]-
pyridin-1-yl)acetohydrazide (5) (1 mmol) on reaction with
diverse substituted aromatic acids in the presence of POCI; at
120 °C for 6-8 h to afford 6-phenyl-1-((5-phenyl-1,3,4-oxadia-
zol-2-yl)methyl)-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]-
pyridin-3-amine (6) (Scheme-I).

6-Phenyl-1-((5-phenyl-1,3,4-oxadiazol-2-yl)methyl)-4-
(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-3-amine (6a):
Yield: 85%; yellow solid; m.p. 152-154 °C; IR (KBT, Vi, cm™):
3475, 3321 (-NH,); '"H NMR (CDCl;, 300 MHz) & ppm: 4.34
(br.s, 2H, -NH>), 5.03 (s, 2H, -CH,-N-), 7.38-7.43 (m, 6H, Ar-
H), 7.51-7.58 (m, 2H, Ar-H), 7.62-7.66 (m, 2H, Ar-H), 7.91
(s, 1H, Ar-H); *C NMR (CDCl;, 75 MHz) & ppm: 48.9, 118.9,
119.4,121.0, 123.0, 124.5, 125.8, 126.8, 127.7, 128.4, 129.5,
130.6, 131.9, 132.5, 133.5, 137.2, 139.8, 141.8; MS (ESI): m/z
[(M+H)*]: 437. HRMS m/z calcd. for C,,H;sN¢OF; [(M+H)"]:
437.0115 Found: 437.0118.

1-((5-(3-Fluorophenyl)-1,3,4-oxadiazol-2-yl)methyl)-6-
phenyl-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-3-
amine (6b): Yield: 80%; yellow solid; m.p. 169-171 °C; IR (KBr,
Vinax, €M)z 3316, 3452 (-NH,); "H NMR (CDCl;, 300 MHz): 6
ppm 4.32 (br.s, 2H, -NH>), 5.10 (s, 2H, -CH,-N-), 7.29-7.36 (m,
5H, Ar-H), 7.46 (s, 1H, Ar-H), 7.53-7.58 (m, 3H, Ar-H), 7.89
(s, 1H, Ar-H); "CNMR (CDCls, 75 MHz): & ppm: 48.6, 118.3,
120.5, 121.6, 123.0, 123.1, 123.7, 125.2, 126.0, 128.0, 129.0,
129.8,129.9, 131.3, 133.4, 133.8, 134.6, 136.8, 142.1, 143.8;
MS (ESI): m/z [(M+H)*]: 455. HRMS m/z calcd. for
CHisNGOF, [(M+H)*]: 455.0247 Found: 455.0250.

6-Phenyl-1-((5-(m-tolyl)-1,3,4-oxadiazol-2-yl)methyl)-
4-(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-3-amine

(6¢): Yield: 78%; yellow solid; m.p. 186-188 °C; IR (KBr, Vina,
cm™): 3442, 3295 (-NH,); '"H NMR (CDCl;, 300 MHz) & ppm:
2.28 (s, 3H, -CH3) 4.31 (br.s, 2H, -NH>), 5.12 (s, 2H, -CH,-N-),
7.26-7.31 (m, 3H, Ar-H), 7.36-7.40 (m, 3H, Ar-H), 7.49 (s, 1H,
Ar-H), 7.53-7.58 (m, 2H, Ar-H), 7.86 (s, 1H, Ar-H); “C NMR
(CDCls, 75 MHz): d ppm: 22.3,48.9,119.4,120.9, 121.5,122.4,
123.2,124.8, 125.5, 126.3, 126.8, 128.0, 129.1, 130.5, 131.2,
131.4,133.4,136.5,137.4,138.7, 141.5; MS (ESI): m/z [M+H)"]:
451. HRMS m/z calced. for Co;H7NgOF; [(M+H)*]: 451.0584
Found: 451.0587.
1-((5-(4-Bromophenyl)-1,3,4-oxadiazol-2-yl)methyl)-6-
phenyl-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-3-
amine (6d): Yield: 69%; yellow solid; m.p. 153-154 °C; IR
(KB, Vi, c™'): 3425, 3285 (-NH,); '"H NMR (CDCls, 300 MHz)
S ppm: 0 4.32 (br.s, 2H, -NH,), 5.14 (s, 2H, -CH,-N-), 7.28-
7.33 (m, 3H, Ar-H), 7.37 (d, 2H, Ar-H), 7.42 (d, 2H, Ar-H),
7.46-7.49 (m, 2H, Ar-H), 7.89 (s, 1H, Ar-H); *C NMR (CDCl;,
75 MHz) & ppm: 48.5, 120.8, 122.9, 123.5, 124.8, 126.0,
126.6, 128.2,128.9, 129.9, 130.2, 131.6, 133.9, 134.1, 134.8,
139.8, 141.2, 144.6; MS (ESD): m/z [M+H)*]: 516. HRMS m/z
caled. for CH4NcOBrF; [(M+H)*]: 516.0154 Found: 516.0156.
1-((5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)methyl)-
6-phenyl-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-3-
amine (6e): Yield: 75%; yellow solid; m.p. 168-170 °C; IR (KBr,
Vinax, €M)z 3414, 3278 (-NH,); '"H NMR (CDCl;, 300 MHz) &
ppm: 4.30 (br.s, 2H, -NH>), 5.12 (s, 2H, -CH,-N-), 7.27-7.32 (m,
3H, Ar-H), 7.38 (d, 2H, Ar-H), 7.46 (d, 2H, Ar-H), 7.49-7.53 (m,
2H, Ar-H), 7.91 (s, 1H, Ar-H); “C NMR (CDCls, 75 MHz) §
ppm: 48.6, 120.3, 121.8, 122.8, 123.5, 124.9, 125.6, 126.2,
128.2, 129.9, 130.1, 132.0, 133.2, 135.4, 137.4, 138.8, 141.9,
142.8; MS (ESI): m/z [M+H)*]: 471. HRMS m/z calcd. for
C»HuN6OCIF; [(M+H)*]: 471.1052 Found: 471.1055.
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Scheme-I: Synthetic rout of oxadiazole tagged pyrazolopyridine derivatives (6a-n)
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1-((5-(3-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)methyl)-
6-phenyl-4-(trifluoromethyl)-1H-pyrazolo[3,4-b ]pyridin-3-
amine (6f): Yield: 70%; yellow solid; m.p. 145-147 °C; IR (KB,
Vinax, cm™): 3443, 3289 (-NH,); '"H NMR (CDCl;, 300 MHz) &
ppm: 3.81 (s, 3H, -OCHs), 4.29 (br.s, 2H, -NH»), 5.13 (s, 2H,
-CH»-N-), 7.28-7.34 (m, 6H, Ar-H), 7.42-7.49 (m, 3H, Ar-H),
7.86 (s, 1H, Ar-H); *C NMR (CDCL;, 75 MHz) & ppm: 48.3,
50.2,119.5,120.8,121.2,121.9, 122.9, 123.6, 125.0, 125.4, 126.1,
126.8, 131.5, 131.6, 132.5, 133.8, 136.2, 139.0, 140.3, 142.5,
144.6; MS (ESI): m/z [M+H)*]: 467. HRMS m/z calcd. for
CyHiN6OLF; [(M+H)*]: 467.0105 Found: 467.0107.
6-Phenyl-4-(trifluoromethyl)-1-((5-(3-(trifluoromethyl)-
phenyl)-1,3,4-oxadiazol-2-yl)methyl)-1H-pyrazolo[3,4-b]-
pyridin-3-amine (6g): Yield: 82%; yellow solid; m.p. 162-164
°C; IR (KB, Vi, cm™): 3439, 3295 (-NH,); 'H NMR (CDCls,
300 MHz) 6 ppm: 4.32 (br.s, 2H, -NH,), 5.11 (s, 2H, -CH,-N-),
7.26-7.29 (m, 3H, Ar-H), 7.33-7.36 (m, 3H, Ar-H), 7.45-7.48
(m, 2H, Ar-H), 7.64 (s, 1H, Ar-H), 7.86 (s, 1H, Ar-H); *C NMR
(CDCl;, 75 MHz) d ppm: 48.7,118.9,119.7,121.0, 123.2, 123.3,
125.7, 126.8, 128.3, 129.6, 131.1, 132.6, 133.1, 134.1, 137.8,
140.0, 142.0, 144.3, 146.5, 148.7, 152.0; MS (ESID): m/z [M+H)"]:
505. HRMS m/z calcd. for Co3H1uN¢OFs [(M+H)*]: 505.1125
Found: 505.1127.
1-((5-Phenyl-1,3,4-oxadiazol-2-yl)methyl)-6-(thiophen-
2-yl)-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-3-
amine (6h): Yield: 78%; dark yellow solid; m.p. 152-154 °C;
IR (KBr, Vi, cm™'): 3425, 3304 (-NH,); '"H NMR (CDCl;, 300
MHz) & ppm: 4.29 (br.s, 2H, -NH,), 5.13 (s, 2H, -CH,-N-),
7.19 (dd, 1H, Ar-H), 7.24-7.26 (m, 3H, Ar-H), 7.29 (dd, 1H,
Ar-H), 7.32-7.34 (m, 2H, Ar-H), 7.48 (dd, 1H, Ar-H), 7.86 (s,
1H, Ar-H); *C NMR (CDCls, 75 MHz) & ppm: 50.6, 120.6, 121.0,
122.1, 124.1, 125.0, 125.7, 126.3, 127.4, 129.5, 129.6, 130.6,
131.8, 133.0, 135.8, 137.0, 139.8, 143.2, 148.9; MS (ESI): m/z
[(M+H)*]: 443. HRMS m/z calcd. for C;0Hi3NgOSF; [(M+H)*]:
443.0056 Found: 443.0059.
1-((5-(3-Fluorophenyl)-1,3,4-oxadiazol-2-yl)methyl)-6-
(thiophen-2-yl)-4-(trifluoromethyl)-1H-pyrazolo[3,4-
b]pyridin-3-amine (6i): Yield: 82%; dark yellow solid; m.p.
152-154°C; IR (KBTI, Viay, cm™): 3425, 3304 (-NH,); '"H NMR
(CDCls, 300 MHz) & ppm: 4.29 (br.s, 2H, -NH,), 5.13 (s, 2H,
-CH»-N-), 7.19 (dd, 1H, Ar-H), 7.24-7.26 (m, 3H, Ar-H), 7.29
(dd, 1H, Ar-H), 7.32-7.34 (m, 2H, Ar-H), 7.48 (dd, 1H, Ar-H),
7.88 (s, 1H, Ar-H); "*C NMR (CDCls, 75 MHz) 8 ppm: 50.6, 120.6,
121.0, 122.1, 124.1, 125.0, 125.7, 126.3, 127.4, 129.5, 129.6,
130.6, 131.8, 133.0, 135.8, 137.0, 139.8, 143.2, 148.9; MS
(ESI): m/z [(M+H)*]: 443. HRMS m/z calcd. for Co0H13NcOSF;
[(M+H)*]: 443.0056 Found: 443.0059.
6-(Thiophen-2-yl)-1-((5-(p-tolyl)-1,3,4-oxadiazol-2-yl)-
methyl)-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-3-
amine (6j): Yield: 73%; dark yellow solid; m.p. 163-165 °C;
IR (KBTI, Vi, cm™): 3415, 3318 (-NH,); 'H NMR (CDCls,
300 MHz) & ppm: 2.29 (s, 3H, -CH3) 4.32 (br.s, 2H, -NH,),
5.11 (s, 2H, -CH,-N-), 7.20 (dd, 1H, Ar-H), 7.26-7.32 (m, 3H,
Ar-H), 7.41 (dd, 1H, Ar-H), 7.43-7.46 (m, 2H, Ar-H), 7.52 (dd,
1H, Ar-H), 7.86 (s, 1H, Ar-H); *C NMR (CDCl;, 75 MHz) 8
ppm: 23.1, 50.6, 120.6, 121.0, 122.1, 124.1, 125.0, 125.7, 126.3,
127.4,129.5, 129.6, 130.6, 131.8, 133.0, 135.8, 139.8, 143.2,

148.9; MS (ESI): m/z [M+H)*]: 457. HRMS m/z calcd. for
C1HisNgOSF; [(M+H)']: 457.0105 Found: 457.0107.
1-((5-(4-Bromophenyl)-1,3,4-oxadiazol-2-yl)methyl)-6-
(thiophen-2-yl)-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]-
pyridin-3-amine (6k): Yield: 65%; dark yellow solid; m.p.
173-165 °C; IR (KBT, Vias, cm™): 3432, 3325 (-NH,); '"H NMR
(CDCls, 300 MHz) & ppm: 4.31 (br.s, 2H, -NH,), 5.12 (s, 2H,
-CH,-N-), 7.21 (dd, 1H, Ar-H), 7.28 (d, 2H, Ar-H), 7.38 (dd, 1H,
Ar-H), 7.49 (d, 2H, Ar-H), 7.53 (dd, 1H, Ar-H), 7.89 (s, 1H,
Ar-H); *C NMR (CDCls, 75 MHz) 8 ppm: 50.3, 120.9, 121.5,
122.4,123.2,124.8,125.5,126.3,128.0,129.1,130.5,131.2,131 4,
133.4, 136.5, 137.4, 141.5, 146.4; MS (ESD): m/z [M+H)"]:
522. HRMS m/z caled. for CH1.NeOSBrF; [(M+H)']: 522.2304
Found: 522.2306.
1-((5-(4-Chlorophenyl)-1,3,4-oxadiazol-2-yl)methyl)-
6-(thiophen-2-yl)-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]-
pyridin-3-amine (61): Yield: 68%; dark yellow solid; m.p. 148-
150°C; IR (KB, Vinax, cm™): 3318, 3417 (-NH,); 'HNMR (CDCl;,
300 MHz) & ppm: 4.28 (br.s, 2H, -NH,), 5.14 (s, 2H, -CH,-N-),
7.19 (dd, 1H, Ar-H), 7.26 (d, 2H, Ar-H), 7.32 (dd, 1H, Ar-H),
7.42 (d, 2H, Ar-H), 7.49 (dd, 1H, Ar-H), 7.91 (s, 1H, Ar-H);
C NMR (CDCl;, 75 MHz) 8 ppm: 49.6, 121.9, 122.8, 123.2,
124.3,125.4,125.9, 127.0, 128.0, 128.7, 129.9, 131.4, 132.0,
135.4, 138.0, 140.8, 143.7, 144.9; MS (ESD): m/z [M+H)"]:
477. HRMS m/z calcd. for CooH2NcOSCIF; [(M+H)*]: 477.0046
Found: 477.0048.
1-((5-(3-Methoxyphenyl)-1,3,4-oxadiazol-2-yl)methyl)-
6-(thiophen-2-yl)-4-(trifluoromethyl)-1H-pyrazolo[3,4-b]-
pyridin-3-amine (6m): Yield: 76%; dellow solid; m.p. 175-177
°C; IR (KBT, Vi, cm™): 3389,3298 (-NH,); 'H NMR (CDCls,
300 MHz) & ppm: 4.29 (br.s, 2H, -NH,), 5.15 (s, 2H, -CH,-N-),
7.19 (dd, 1H, Ar-H), 7.26-7.29 (m, 3H, Ar-H), 7.32 (dd, 1H,
Ar-H), 7.46 (dd, 1H, Ar-H), 7.64 (s, 1H, Ar-H), 7.89 (s, 1H, Ar-H);
C NMR (CDCls, 75 MHz): & ppm: 48.6, 50.5, 120.3, 121.6,
122.1, 123.2, 124.0, 125.3, 126.0, 126.7, 128.7, 130.2, 130.7,
132.8, 135.0, 135.9, 138.0, 139.2, 144.1, 146.8, 153.2; MS
(ESI): m/z [(M+H)*]: 473. HRMS m/z calcd. for C51H;sNO-SF;
[(M+H)*]: 473.0105 Found: 473.0107.
6-(Thiophen-2-yl)-4-(trifluoromethyl)-1-((5-(3-(tri-
fluoromethyl)phenyl)-1,3,4-oxadiazol-2-yl)methyl)-1H-
pyrazolo[3,4-b]pyridin-3-amine (6n): Yield: 81%; dark yellow
solid; m.p. 168-170 °C; IR (KB, Vinax, cm™): 3425, 3320 (-NH,);
'H NMR (CDCls, 300 MHz) 8 ppm: 4.32 (br.s, 2H, -NH>),
5.11 (s, 2H, -CH>-N-), 7.21 (dd, 1H, Ar-H), 7.25-7.29 (m, 3H,
Ar-H), 7.36 (dd, 1H, Ar-H), 7.42 (dd, 1H, Ar-H), 7.80 (s, 1H,
Ar-H), 7.91 (s, 1H, Ar-H); “C NMR (CDCl;, 75 MHz) 8 ppm:
493, 119.0, 121.3, 122.8, 123.3, 125.4, 126.5, 127.1, 128.0,
131.6, 132.2, 133.8, 136.1, 139.0, 140.7, 142.3, 143.7, 144.8,
146.6, 148.5, 151.7; MS (ESI): m/z [M+H)*]: 511. HRMS m/z
calcd. for C5iH2N¢OSFe [(M+H)*]: 511.0024 Found: 511.0026.
Cytotoxicity assay: By using 5-fluorouracil as standard,
the cytotoxicity of the synthesized compounds was estimated
in 96-well plates by measuring the in vitro growth inhibition of
tumour cell lines through the cell-mediated reduction of tetra-
zolium salt to water-insoluble formazan crystals. Cytotoxicity
was estimated against the panel of five human tumour cell lines:
COLO 205 derived from human colon cancer cells (ATCC
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No. CCL-222), HeLa derived from human cervical cancer cells
(ATCC No. CCL-2), MCF7 derived from human breast adeno-
carcinoma cells (ATCC No. HTB-22) and HepG2 derived from
human liver cancer cells (ATCC No. HB-8065), by using the
MTT assay [25]. The ICsy values (in mM) were calculated
using the absorbance data plotted for the dose-response curves
and are represented as the mean + SD of the three independent
experiments.

RESULTS AND DISCUSSION

Chemistry: 2-Oxo0-6-(thiophen-2-yl)-4-(trifluoromethy1)-
1,2-dihydropyridine-3-carbonitrile (1) on reaction with chloro-
acetamide in the presence of K,CO;, 2-((3-cyano-6-(thiophen-
2-yl)-4-(trifluoromethyl)pyridin-2-yl)oxy)acetamide (2) (O-
tagged acetamide derivative) was obtained, which further reaction
with hydrazine hydrate under refluxing conditions to afford
cyclized pyrazolopyridine (3) [23]. Cyclized pyrazolopyridine
(3) on further treated with bromoethyl acetate in basic conditions
and obtained ethyl 2-(3-amino-6-phenyl-4-(trifluoromethyl)-
1H-pyrazolo[3,4-b]pyridin-1-yl)acetate (4). Compound 4 on
reaction with hydrazine hydrate to afford 2-(3-amino-6-phenyl-
4-(trifluoromethyl)-1H-pyrazolo[3,4-b]pyridin-1-yl)aceto-
hydrazide (5) derivatives. The hydrazide compound 5 on reaction
with diverse substituted aromatic acids in the presence of POCl;
to obtain 6-phenyl-1-((5-phenyl-1,3,4-oxadiazol-2-yl)methyl)-
4-(trifluoromethyl)-1 H-pyrazolo[3,4-b]pyridin-3-amine (6a-n)
derivatives. The synthetic route are outlined in Scheme-I and
products are tabulated in Table-1.

TABLE-1
In vitro CYTOTOXICITY OF COMPOUNDS 6a-n
Sl 1C;, values (uUM)
HeLa COLO205 HepG2 MCF7
6a 532+0.13 39.6+0.36 452 +0.21 -
6b 46.1 £0.24 323+0.23 - 42.1+0.25
6¢ 56.5+0.19 64.6+0.31 1104 +0.37 -
6d - - - -
6e 413+0.28 545+0.24 89.4 +0.21 -
of 51.2+0.23 46.6+0.19 58.6 +0.51 -
6g 35.2+0.12 - 41.1 £0.15 42.8 +0.32
6h 28.5+0.24 37.7+0.21 21.5+£0.35 26.8 +0.27
6i 182+0.11 123 +0.31 11.3+£0.17 14.4 +0.21
6j 31.1+042 29.4+0.17 51.2+0.27 62.6 +0.52
6k 63.5+0.21 - 42.7 +0.38 -
6l 55.3+0.16 - - 51.7+0.52
6m 10.3+0.22 12.6+0.32 19.3 £0.41 223+0.28
6n 93+035 145+0.18 114 +£0.23 21.2+0.24
Control 1.8 +0.09 1.9+0.11 1.7 £0.08 1.8 £0.07

Control = 5-Fluorouracil (standard control)

— Indicates IC,, value >110.4 ug/mL; Cell lines used: HeLa - Cervical
cancer (CCL-2); COLO 205- Colon cancer (CCL-222); HepG2- Liver
cancer (HB-8065); MCF7 - Breast cancer (HTB-22)

SAR studies: Among all the synthesized oxadiazole funct-
ionalized pyrazolo[3,4-b]pyridine derivatives (6a-n) screened,
many compounds showed activity against four cancer cell lines
at micromolar concentration. Among all the synthesized comp-
ounds 6i, 6m and 6n showed promising activity, while the rest
of compounds showed medium activity. Compound 6i found

to be the more potent towards all the cancer cell lines. The
structure activity relationship studies revealed that fluorine
substitutent containing compound shows more activity comp-
ared to simple and all other substitutes and at 6" position thieno-
2-yl group containing additional advantage in promoting cyto-
toxicity activity.

Conclusion

In conclusion, a series of novel oxadiazole functionalized
pyranopyrazole derivatives 6a-n were synthesized, characterized
and also evaluated for anticancer activity against four human
cancer cell lines. Among all the compounds screened 6i, 6m
and 6n compounds showed significant activity against all cell
lines at micromolar concentration.
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