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ABSTRACT 

 

A series of new 5,5’-(1-(aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) derivatives were synthesized by the condensation of 1-(aryl)-

1H-pyrazol-3,4-dicarbohydrazide with substituted aromatic acids. All the newly synthesized compounds were screened for their in vitro 

antibacterial and antioxidant activity. Among the tested compounds, bis-1,3,4-oxadiazole 3p exhibited excellent antioxidant activity. The 

structures of the newly synthesized compounds were confirmed by Proton Nuclear Magnetic Resonance (1H-NMR), InfraRed (IR), Liquid 

Chromatography-Mass Spectrometry (LC-MS), X-Ray Diffraction (XRD) and elemental analysis. 
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INTRODUCTION 

 

Sydnone is renowned for its propensity to undergo 1, 3-dipolar cycloaddition reactions with various dipolaropiles [1-3]. The 1,3-dipolar 

cycloaddition reaction of sydnone with Dimethylacetylene Dicarboxylate (DMAD) to give dimethyl-1-aryl-1H-pyrazole-3,4-dicarboxylates has 

been well utilized for the synthesis of various symmetrically substituted pyrazoles [4-7]. 
 
Meanwhile 1,3,4-oxadiazoles are the heterocyclic compounds containing two nitrogen and one oxygen atom in a five membered ring. 

Derivatives of 1,3,4-oxadiazoles have exhibited significant pharmacological activities such as, anticancer [8-10], anti-HIV [11], anti-

inflammatory [12-13], antitubercular [14], antifungal [15], antiviral [16], antioxidant[17], muscle relaxants [18], antihypertensive [19], 

antimalarial [20], pesticides [21], antiproliferative [22] activity etc. Substituted 1,3,4-oxadiazoles have also been used as active layers in organic 

light emitting diodes [23], electron injection material [24], charge transport material [25], scintillators [26], corrosion inhibitors [27] etc. 
 
There are many reports [28,29] involving the synthesis of bis-1,3,4-oxadiazoles via cycloaddition of sydnone and such reaction involves a four 

step process through the initial formation of hydrazones followed by cyclization. However in this study we report the synthesis of a novel series 

of 5,5’-(1-(aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) in just three steps with minimal usage POCl3 as cyclizing agent. 

 

MATERIALS AND METHODS 

 

Experimental 
  
All the reagents and solvents were purchased from Sigma-Aldrich or Hi-Media and used after purification by distillation/recrystallization. Proton 

Nuclear Magnetic Resonance (1H-NMR) spectra were recorded on Bruker Avance II NMR spectrometer operating at 400 MHz and all the 

chemical shift values were reported in parts per million (ppm) relative to tetramethylsilane (TMS). Mass spectra were acquired on a 

SHIMADZU Liquid Chromatography-Mass Spectrometry (LC-MS)-8030 mass spectrometer. Melting points of the synthesized compounds were 

determined in open capillary tubes in Innovative DTC-967A digital melting point apparatus. SHIMADZU Fourier Transform Infrared (FT-IR) 

157 spectrophotometer was used for recording Infrared (IR) spectra. Antibacterial activity was tested against Gram-positive bacteria S. aureus 

(NCIM - 5021), B. subtilis (NCIM 2197) and Gram-negative bacteria E. coli (NCIM-2931), P. aeruginosa (NCIM-2036). Bacterial strains were 

purchased from National collection of industrial microorganisms, Pune, India. Elemental analysis was carried out on a Schimadzu Elementar 

Vario EL III model. 
 
General procedure for the synthesis of 5,5’-(1-(Aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-3u)  
 
1-(Aryl)-1H-pyrazol-3,4-dicarbohydrazide 1 (1 mmol) and aromatic acids (2 mmol) were taken in a round bottomed flask, phosphoryl chloride 

(5 ml) was added to it and heated in an oil bath for 6 hours at 90ºC. After cooling the contents to room temperature, the resulting reaction mass 

was poured into a beaker having ice flakes. The solid obtained was filtered, washed with sodium bicarbonate (5%) solution followed by water 
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and recrystallized from ethanol-dichloromethane mixture. 
 
5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-thiophenyl-1,3,4-oxadiazole) (3a) 
  
Yield 86%, mp 198ºC-200ºC. IR spectrum, ν, cm-1: 2899 (C-H), 1675 (C=N) and 1268 (C-O-C); 1H-NMR spectrum, δ (ppm) =2.45 (s, 3H, 

CH3), 7.26 (d, 2H, J=8.84 Hz, o-protons of p-tolyl ring), 7.53(d, 2H, J=8.88 Hz, m-protons of p-tolyl ring), 7.21-7.89 (m, 4H, 4,41 and 3,31 

protons of thiophene ring), 7.57 (d, 1H, J=4.04 Hz, 5,51 protons of thiophene ring), 7.75 (d, 1H, J=5.14 Hz, 5,51 protons of thiophene ring) 9.10 

(s, 1H, H of pyrazole ring). Found, %: C 57.61; H 3.08; N 18.29. C22H14N6O2S2. Calculated, %: C 57.63; H 3.08; N 18.33. M 459.20 [M++1]. 
 
5,5’-(1-(p-Anisyl)-1H-pyrazole-3,4-diyl)bis-(2-thiophenyl-1,3,4-oxadiazole) (3b) 
 
Yield 88%, mp 216ºC. IR spectrum, ν, cm-1: 2901 (C-H), 1686 (C=N) and 1275 (C-O-C); 1H-NMR spectrum, δ (ppm) =3.87 (s, 3H, OCH3), 7.04 

(d, 2H, J=9 Hz, o-protons of p-anisyl ring), 7.75 (d, 2H, J=9Hz, m-protons of p-anisyl ring), 7.14-7.19 (m, 2H, 4,41 protons of thiophene ring), 

7.82 (d, 1H, J=3.12 Hz, 3,31 protons of thiophene ring), 7.89 (d, 1H, J=3.68 Hz, 3,31 protons of thiophene ring), 7.54-7.59 (d, 2H, J=4.76 Hz and 

J=5.08 Hz, 5,51 protons of thiophene ring), 8.70 (s, 1H, H of pyrazole ring). Found, %: C 55.70; H 2.94; N 17.73. C22H14N6O3S2. Calculated, %: 

C 55.69; H 2.97; N 17.71. M 475.00 [M++1]. 
 
5,5’-(1-(Phenyl)-1H-pyrazole-3,4-diyl)bis-(2-thiophenyl-1,3,4-oxadiazole) (3c) 
 
Yield 77%, mp 228ºC. IR spectrum, ν, cm-1: 2918 (C-H), 1678 (C=N) and 1269 (C-O-C); 1H-NMR spectrum, δ (ppm) =7.15-7.20 (m, 2H, 

J=4.8Hz, protons of thiophene ring), 7.45 (t, 1H, J=7.4 Hz, proton of phenyl ring), 7.53-7.60 (m, 4H, protons of phenyl ring), 7.82-7.91 (m, 4H, 

3,31 and 5,51 protons of thiophene ring), 8.78 (s, 1H, H of pyrazole ring). Found, %: C 55.71; H 2.73; N 18.89. C21H12N6O2S2. Calculated, %: 

56.74; H 2.72; N 18.91. M 445.00 [M++1]. 
 
5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-p-tolyl-1,3,4-oxadiazole) (3d) 
 
Yield 86%, mp 231ºC. IR spectrum, ν, cm-1: 2920 (C-H), 1605 (C=N) and 1231 (C-O-C); 1H-NMR spectrum, δ (ppm) =2.42 (s, 6H, CH3), 2.44 

(s, 3H, CH3), 7.34-7.40 (m, 6H, protons of p-tolyl ring), 7.93-7.97 (dd, 4H, J=8.12 Hz, protons of p-tolyl ring), 7.99 (d, 2H, J=8.2 Hz, protons of 

p-tolyl ring), 9.47 (s, 1H, H of pyrazole ring). Found, %: C 70.89; H 4.66; N 17.71. C28H22N6O2. Calculated, %: C 70.87; H 4.67; N 17.71. M 

475.15 [M++1]. 
 
5,5’-(1-(p-Anisyl)-1H-pyrazole-3,4-diyl)bis-(2-p-tolyl-1,3,4-oxadiazole) (3e) 
 
Yield 85%, mp 178ºC-180ºC. IR spectrum, ν, cm-1: 2918 (C-H), 1612 (C=N) and 1248 (C-O-C); 1H-NMR spectrum, δ (ppm) =2.42 (s, 3H, 

CH3), 2.44 (s, 3H, CH3), 3.89 (s, 3H, OCH3), 7.04 (d, 2H, J=9 Hz, ortho protons of p-anisyl ring), 7.2-7.31 (m, 4H, meta-protons of p-tolyl ring), 

7.76 (d, 2H, J=9 Hz, meta protons of p-anisyl ring), 7.99 (d, 2H, J=8.12 Hz, ortho-protons of p-tolyl ring), 8.06 (d, 2H, J=8.12 Hz, ortho-protons 

of p-tolyl ring), 8.69 (s, 1H, H of pyrazole ring). Found, %: C 68.53; H 4.50; N 17.14. C28H22N6O3. Calculated, %: C 68.56; H 4.52; N 17.13. M 

491.15 [M++1]. 
 
5,5’-(1-(Phenyl)-1H-pyrazole-3,4-diyl)bis-(2-p-tolyl-1,3,4-oxadiazole) (3f) 
 
Yield 79%, mp 236ºC. IR spectrum, ν, cm-1: 2905 (C-H), 1595 (C=N) and 1236 (C-O-C); 1H-NMR spectrum, δ (ppm) =2.49 (s, 3H, CH3), 2.52 

(s, 3H, CH3), 7.36-7.59 (m, 5H, protons of phenyl ring), 7.18-7.29 (m, 4H, meta-protons of p-tolyl ring), 7.83-7.99 (m, 4H, ortho-protons of p-

tolyl ring), 8.56 (s, 1H, H of pyrazole ring). Found, %: C 70.45; H 4.36; N 18.23. C27H20N6O2. Calculated, %: C 70.42; H 4.38; N 18.25. M 

461.10 [M++1]. 
 
5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-p-anisyl-1,3,4-oxadiazole) (3g) 
 
Yield 92%, mp 214ºC. IR spectrum, ν, cm-1: 2918 (C-H), 1611 (C=N) and 1265 (C-O-C); 1H-NMR spectrum, δ (ppm) =2.44 (s, 3H, CH3), 3.87 

(s, 3H, OCH3), 3.88 (s, 3H, OCH3), 6.96-7.01 (m, 4H, ortho-protons of p-anisyl ring), 7.34 (d, 2H, J=8.28 Hz, meta-protons of p-tolyl ring), 7.73 

(d, 2H, J=8.44 Hz, ortho-protons of p-tolyl ring), 8.06 (d, 2H, J=8.84 Hz, meta-protons of p-anisyl ring), 8.11-8.13 (d, 2H, J=8.84 Hz, meta-

protons of p-anisyl ring), 8.74 (s, 1H, H of pyrazole ring). Found, %: C 66.42; H 4.51; N 16.57. C28H22N6O4. Calculated, %: C 66.40; H 4.38; N 

16.59. M 507.10 [M++1]. 
 
5,5’-(1-(p-Anisyl)-1H-pyrazole-3,4-diyl)bis-(2-p-anisyl-1,3,4-oxadiazole) (3h) 
 
Yield 83%, mp 213ºC. IR spectrum, ν, cm-1: 2910 (C-H), 1626 (C=N) and 1273 (C-O-C); 1H-NMR spectrum, δ (ppm) =3.86 (s, 3H, OCH3), 3.88 

(s, 3H, OCH3), 3.89 (s, 3H, OCH3), 7.03 (d, 2H, J=8.84Hz, ortho-protons of p-anisyl ring), 7.06 (d, 2H, J=8.46 Hz, meta-protons of p-tolyl ring), 

7.72 (d, 2H, J=8.52 Hz, ortho-protons of p-tolyl ring), 7.78 (d, 2H, J=8.88 Hz, meta-protons of p-anisyl ring), 8.06 (d, 2H, J=8.90 Hz, meta-

protons of p-anisyl ring), 8.69 (s, 1H, H of pyrazole ring). Found, %: C 64.39; H 4.24; N 16.10. C28H22N6O5. Calculated, %: C 64.36; H 4.24; N 

16.08. M 523.59 [M++1]. 
 
5,5’-(1-(Phenyl)-1H-pyrazole-3,4-diyl)bis-(2-p-anisyl-1,3,4-oxadiazole) (3i) 
 
Yield 89%, mp 238ºC. IR spectrum, ν, cm-1: 2885 (C-H), 1601 (C=N) and 1253 (C-O-C); 1H-NMR spectrum, δ (ppm) =3.78 (s, 3H, OCH3), 3.79 

(s, 3H, OCH3), 6.98 (d, 2H, J=8.82 Hz, ortho-protons of p-anisyl ring), 7.03 (d, 2H, J=8.82 Hz, ortho-protons of p-anisyl ring), 7.98-8.04 (m, 4H, 

meta-protons of p-tolyl ring), 7.53-7.59 (m, 3H, protons of phenyl ring), 8.16 (d, 2H, J=7.76 Hz, ortho-protons of phenyl ring) 8.60 (s, 1H, H of 

pyrazole ring). Found, %: C 65.86; H 4.06; N 17.03. C27H20N6O4. Calculated, %: C 65.85; H 4.09; N 17.06. M 493.20 [M++1]. 
 
5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-p-chlorophenyl-1,3,4-oxadiazole) (3j) 
 
Yield 88%, mp 221ºC. IR spectrum, ν, cm-1: 2918 (C-H), 1605 (C=N) and 1233 (C-O-C); 1H-NMR spectrum, δ (ppm) =2.52 (s, 3H, CH3), 7.33-

7.64 (m, 6H, Ar-H), 7.93 (d, 2H, J=8.44 Hz, Ar-H), 7.99 (dd, 1H, J=8.52 Hz, Ar-H), 8.06-8.14 (m, 3H, Ar-H), 9.49 (s, 1H, H of pyrazole ring). 

Found, %: C 60.56; H 3.11; N 16.33. C26H16Cl2N6O2. Calculated, %: C 60.60; H 3.13; N 16.31. M 515.10 [M++1]. 
 
5,5’-(1-(p-Anisyl)-1H-pyrazole-3,4-diyl)bis-(2-p-chlorophenyl-1,3,4-oxadiazole) (3k) 
 
Yield 96%, mp 203ºC. IR spectrum, ν, cm-1: 2918 (C-H), 1603 (C=N) and 1246 (C-O-C); 1H-NMR spectrum, δ (ppm) =3.89 (s, 3H, OCH3), 7.04 

(d, 2H, J=8.96 Hz, ortho-protons of p-anisyl ring), 7.47 (t, 4H, J=8.92 Hz, protons of p-chlorophenyl ring), 7.75 (d, 2H, J=8.96 Hz, meta-protons 

of p-anisyl ring), 8.06 (d, 2H, J=8.52 Hz, protons of p-chlorophenyl ring), 8.12 (d, 2H, J=8.56 Hz, protons of p-chlorophenyl ring), 8.69 (s, 1H, 

H of pyrazole ring). Found, %: C 58.74; H 3.01; N 15.81. C26H16Cl2N6O3. Calculated, %: C 58.77; H 3.04; N 15.82. M 531.05, 533.05 and 

535.05. [M+ +1], [M++3] and [M++5]. 
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5,5’-(1-(Phenyl)-1H-pyrazole-3,4-diyl)bis-(2-p-chlorophenyl-1,3,4-oxadiazole) (3l) 
 
Yield 83%, mp 262ºC. IR spectrum, ν, cm-1: 2610 (C-H), 1592 (C=N) and 1250 (C-O-C); 1H-NMR spectrum, δ (ppm) =7.42 (m, 3H,Ar-H), 7.53 

(m, 6H,Ar-H), 7.98 (d, 2H, J=8.48 Hz, protons of p-chlorophenyl ring), 8.06 (d, 2H, J=8.48 Hz, protons of p-chlorophenyl ring), 8.57 (s, 1H, H 

of pyrazole ring). Found, %: C 59.91; H 2.86; N 16.73. C25H14Cl2N6O2. Calculated, %: C 59.89; H 2.81; N 16.76. M 502.10, 504.00 and 506.53. 

[M+ +1], [M++3] and [M++5]. 
 
5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-p-fluorophenyl-1,3,4-oxadiazole) (3m)  
 
Yield 91%, mp 230ºC. IR spectrum, ν, cm-1: 2920 (C-H), 1620 (C=N) and 1252 (C-O-C); 1H-NMR spectrum, δ (ppm) =2.45 (s, 3H, CH3), 7.17-

7.26 (m, 4H, ortho-protons of p-fluorophenyl ring), 7.35 (d, 2H, J=8.28 Hz, ortho-protons of p-tolyl ring), 7.73 (d, 2H, J=8.4 Hz, meta protons of 

p-tolyl ring), 8.13-8.16 (dd, 2H, J=8.84 Hz and J= 5.24 Hz, meta-protons of fluorophenyl ring), 8.19-8.23 (dd, 2H, J=8.88 Hz and J=5.2 Hz, 

meta-protons of fluorophenyl ring), 8.75 (s, 1H, H of pyrazole ring). Found, %: C 64.70; H 3.29; N 17.42. C26H16F2N6O2. Calculated, %: C 

64.73; H 3.34; N 17.42. M 483.10 [M++1]. 
 
5,5’-(1-(p-Anisyl)-1H-pyrazole-3,4-diyl)bis-(2-p-fluorophenyl-1,3,4-oxadiazole) (3n)  
 
Yield 84%, mp 217ºC. IR spectrum, ν, cm-1: 2929 (C-H), 1615 (C=N) and 1265 (C-O-C); 1H-NMR spectrum, δ (ppm) =3.78 (s, 3H, OCH3), 7.09 

(d, 2H, J=8.94 Hz, ortho protons of p-anisyl), 7.39-7.42 (m, 4H, ortho-protons of p-fluorophenyl ring), 7.80 (d, 2H, J=8.96 Hz, meta protons of 

p-anisyl), 7.96-8.02 (m, 4H, meta-protons of p-fluorophenyl ring), 8.81 (s, 1H, H of pyrazole ring). Found, %: C 62.59; H 3.23; N 16.88. 

C26H16F2N6O3. Calculated, %: C 62.65; H 3.24; N 16.86. M 493.20 [M++1]. 
 
5,5’-(1-(Phenyl)-1H-pyrazole-3,4-diyl)bis-(2-p-fluorophenyl-1,3,4-oxadiazole) (3o) 
 
Yield 87%, mp 240ºC. IR spectrum, ν, cm-1: 2926 (C-H), 1613 (C=N) and 1227 (C-O-C); 1H-NMR spectrum, δ (ppm) = 7.28-7.35 (m, 4H, 

protons of p-fluorophenyl ring), 7.48 (d, 1H, J=7.32 Hz, para-proton of phenyl ring), 7.58 (t, 2H, J=7.6 Hz, ortho-protons of phenyl ring), 8.04 

(d, 2H, J=7.68, meta-protons of phenyl ring), 8.13-8.16 (dd, 2H, J=8.8 Hz and J=5.24 Hz, protons of fluorophenyl ring), 8.18-8.22 (d, 2H, J=8.8 

Hz and J=5.28 Hz, protons of fluorophenyl ring), 9.42 (s, 1H, H of pyrazole ring). Found, %: C 64.08; H 3.04; N 17.91. C25H14F2N6O2.. 

Calculated, %: C 64.10; H 3.01; N 17.94. M 469.10 [M++1]. 
 
5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-(2,4-dichlorophenyl)-1,3,4-oxadiazole) (3p) 
 
Yield 89%, mp 198ºC. IR spectrum, ν, cm-1: 2955 (C-H), 1620 (C=N) and 1263 (C-O-C); 1H-NMR spectrum, δ (ppm)=2.59 (s, 3H, CH3), 7.36 

(d, 2H, J=8.44 Hz, ortho protons of p-tolyl), 7.39-7.42 (m, 2H, protons of 2,4-dichlorophenyl), 7.47-7.54 (m, 2H, protons of 2,4-dichlorophenyl), 

7.87 (d, 2H, J=8.44 Hz, meta protons of p-tolyl), 7.90-7.92(m, 2H, protons of 2,4-dichlorophenyl), 8.57 (s, 1H, H of pyrazole ring). Found, %: C 

53.49; H 2.49; N 14.36. C26H14Cl4N6O2. Calculated, %: C 53.45; H 2.42; N 14.38. M 585.05, 587.47 and 589.10 [M++1], [M++3] and [M++5]. 
 
5,5’-(1-(p-Anisyl)-1H-pyrazole-3,4-diyl)bis-(2-(2,4-dichlorophenyl)-1,3,4-oxadiazole) (3q) 
 
Yield 83%, mp 190ºC. IR spectrum, ν, cm-1: 2918 (C-H), 1613 (C=N) and 1252 (C-O-C); 1H-NMR spectrum, δ (ppm) =3.87 (s, 3H, OCH3), 7.03 

(t, 2H, J= 9.04 Hz, Ar-H), 7.39-7.43 (m, 2H, Ar-H), 7.56-7.61 (m, 2H, Ar-H), 7.74 (d, 2H, J= 9.04 Hz, Ar-H), 8.06 (dd, 2H, J= 8.48 Hz, Ar-H), 

8.69 (s, 1H, H of pyrazole ring). Found, %: C 52.03; H 2.38; N 14.02. C26H14Cl4N6O3. Calculated, %: C 52.03; H 2.35; N 14.00. M 600.90, 

603.00 and 605.00 [M++1], [M++3] and [M++5]. 
 
5,5’-(1-(Phenyl)-1H-pyrazole-3,4-diyl)bis-(2-(2,4-dichlorophenyl)-1,3,4-oxadiazole) (3r) 
 
Yield 85%, mp 235ºC. IR spectrum, ν, cm-1: 2898 (C-H), 1610 (C=N) and 1255 (C-O-C); 1H-NMR spectrum, δ (ppm) = 6.98-7.33 (m, 4H, Ar-

H), 7.52-7.68 (m, 3H, Ar-H), 7.82 (d, 2H, J=8.98 Hz, Ar-H), 7.99 (d, 2H, J=8.94 Hz, Ar-H), 8.56 (s, 1H, H of pyrazole ring). Found, %: C 52.65; 

H 2.16; N 14.75. C25H12Cl4N6O2. Calculated, %: C 52.66; H 2.12; N 14.74. M 571.00, 573.20 and 575.00 [M++1], [M++3] and [M++5]. 
 
5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-(3,4,5-trimethoxyphenyl)-1,3,4-oxadiazole) (3s) 
 
Yield 88%, mp 227ºC. IR spectrum, ν, cm-1: 2943 (C-H), 1598 (C=N) and 1225 (C-O-C); 1H-NMR spectrum, δ (ppm) = 2.45 (s, 3H, CH3), 3.87 

(s, 12H, OCH3), 3.91 (d, 6H, OCH3), 7.34 (m, 6H, Ar-H), 7.74 (d, 2H, J=7.84 Hz, Ar-H), 8.77 (s, 1H, H of pyrazole ring). Found, %: C 61.31; H 

4.87; N 13.46. C32H30N6O8. Calculated, %: C 61.34; H 4.83; N 13.41. M 627.20 [M++1]. 
 
5,5’-(1-(p-Anisyl)-1H-pyrazole-3,4-diyl)bis-(2-(3,4,5-trimethoxyphenyl)-1,3,4-oxadiazole) (3t) 
 
Yield 82%, mp 2250C. IR spectrum, ν, cm–1: 2922 (C-H), 1611 (C=N) and 1227 (C-O-C); 1H-NMR spectrum, δ (ppm) = 3.87 (s, 10H, OCH3), 

3.89 (s, 5H, OCH3), 3.91 (d, 6H, OCH3), 7.05 (d, 2H, J=8.96 Hz, ortho protons of p-anisyl ring), 7.34 (d, 4H, Ar-H), 7.77 (d, 2H, J=8.92 Hz, 

meta protons of p-anisyl ring), 8.72 (s, 1H, H of pyrazole ring). Found, %: C 59.86; H 4.73; N 13.01. C32H30N6O9. Calculated, %: C 59.81; H 

4.71; N 13.08. M 643.20 [M++1]. 
 
5,5’-(1-(Phenyl)-1H-pyrazole-3,4-diyl)bis-(2-(3,4,5-trimethoxyphenyl)-1,3,4-oxadiazole) (3u) 
 
Yield 85%, mp 201ºC-203ºC. IR spectrum, ν, cm-1: 2940 (C-H), 1613 (C=N) and 1227 (C-O-C); 1H-NMR spectrum, δ (ppm) = 3.89 (s, 12H, 

OCH3), 7.28-7.35 (m, 9H, Ar-H), 8.80 (s, 1H, H of pyrazole ring). Found, %: C 60.79; H 4.58; N 13.69. C31H28N6O8. Calculated, %: C 60.78; H 

4.61; N 13.72. M 613.10 [M++1]. 

 

RESULTS AND DISCUSSION 

 

Chemistry 
 
A series of 5,5’-(1-(aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) 3a-3u were synthesized by the cyclocondensation of 1-(aryl)-1H-

pyrazol-3,4-dicarbohydrazide 2a-2c with various aryl acids employing phosphoryl chloride as condensing agent (Scheme 1). The intermediate, 

1-(aryl)-1H-pyrazol-3,4-dicarbohydrazide 2a-2c was synthesized by the hydrozinolysis of respective ester (1a-1c). The 1,3-dipolar cycloaddition 

of sydnones with dimethylacetylene dicarboxylate (DMAD) in xylene medium resulted in the formation of 1-(ary)-1H-pyrazole-3,4-

dimethylcarboxylate (1a-1c) [30]. 
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Scheme 1: Cyclocondensation of 1-(aryl)-1H-pyrazol-3,4-dicarbohydrazide 2a-2c 

 

Antibacterial studies 
 
Newly synthesized 5,5’-(1-(aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-3u) were tested for their antibacterial activity against 

Gram-positive bacteria Staphylococcus aureus, Bacillus subtilis and Gram-negative bacteria Escherichia coli, Pseudomonas aeruginosa at 

concentration of 100 µg/ml using the agar-diffusion method [31,32]. Compound 3a, 3f, 3h, 3i, 3m and 3r showed moderate activity against S. 

aureus, while compound 3b, 3k, 3o and 3t displayed moderate activity against B. subtilis. Compound 3u was found to be moderately active 

against E. coli, further compound 3a and 3i showed descent activity against P. aeruginosa (Table 1). 

 
Table 1: Antibacterial activity 5,5’-(1-(aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-3u) 

 

Compounds 
Diameter of zone of inhibition (in mm) at 100 µg/ml 

Staphylococcus aureus Bacillus subtilis Escherichia coli Pseudomonas aeruginosa 

3a 13 ± 1 11.5 ± 0.5 10.5 ± 0.5 14.5 ± 0.5 

3b 11 ± 1 13.5 ± 0.5 12 ± 1 10.5 ± 0.5 

3c 9.5 ± 0.5 11 ± 1 10 ± 0 12 ± 0 

3d 10 ± 0 10 ± 0 10 ± 0 11.5 ± 0.5 

3e 11.5 ± 0.5 12.5 ± 0.5 12.5 ± 0.5 12 ± 0 



 
Der Pharma Chemica, 2018, 10(10): 94-99 Shoeb Alahmad et al.   

 

98  

3f 14 ± 1 9.5 ± 0.5 12 ± 0 10.5 ± 0.5 

3g 9.5 ± 0.5 10.5 ± 0.5 10.5 ± 0.5 10 ± 0 

3h 13.5 ± 0.5 10 ± 0 10.5 ± 0.5 11 ± 1 

3i 14 ± 1 10 ± 1 11.5 ± 0.5 13 ± 1 

3j 12.5 ± 0.5 10.5 ± 0.5 12 ± 0 12 ± 0 

3k 10 ± 0 15.5 ± 0.5 9.5 ± 0.5 10.5 ± 0.5 

3l 11.5 ± 0.5 10 ± 0 12.5 ± 0.5 12.5 ± 0.5 

3m 14 ± 1 11 ± 1 10 ± 0 12 ± 0 

3n 10.5 ± 0.5 10 ± 0 11.5 ± 0.5 9.5 ± 0.5 

3o 11.5 ± 0.5 13.5 ± 0.5 11 ± 0 11.5 ± 1.5 

3p 12 ± 1 10 ± 0 10.5 ± 0.5 10 ± 0 

3q 11.5 ± 1.5 11 ± 1 9.5 ± 0.5 12 ± 0 

3r 14 ± 1 10.5 ± 0.5 12 ± 1 11 ± 1 

3s 11.5 ± 0.5 10 ± 0 11.5 ± 0.5 10 ± 1 

3t 12 ± 0 13.5 ± 0.5 10.5 ± 0.5 11 ± 1 

3u 17.5 ± 0.5 10.5 ± 0.5 14.5 ± 0.5 10.5 ± 0.5 

Ciprofloxacin (Std) 24.5 ± 0.50 22.5 ± 0.50 23.5 ± 0.50 23.5 ± 0.50 

 

Assay of in vitro antibacterial activity 
 
The sterilized nutrient agar medium was distributed 100 ml each in two 250 ml conical flasks and allowed to cool to room temperature. To these 

media, 18-24 h grown bacterial/fungal sub-cultures were added and shaken thoroughly to ensure uniform distribution of organisms throughout 

the medium. Then, agar medium was distributed in equal portions, in sterilized Petri dishes, ensuring that each Petri dish contains about 45-50 

ml of the medium. The medium was then allowed for solidification. The cups were made with the help of a sterile cork borer (6 mm diameter) 

punching into the set of agar media. The solutions of required concentrations (100 µg/ml) of test compounds were prepared by dissolving the 

compounds in DMSO were filled into the cups with 1 ml of respective solution. Then, the Petri dishes were kept for incubation in an inverted 

position for 24-48 h at 37ºC in an incubator. When growth inhibition zones were developed surrounding each cup, their diameter in mm was 

measured and compared with that of the standard drugs. Each experiment was made in triplicate using DMSO as a control. 
 
Antioxidant studies 
 
The novel series of 5,5’-(1-(aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-3u) were evaluated for their antioxidant property at the 

concentration of 100 µg/ml of each sample in dimethyl sulfoxide (DMSO). Butylated hydroxy anisole (BHA) was taken as standard. Free radical 

scavenging assay of the compounds was carried out based on the scavenging activity of stable DPPH according to Mensor et al. [32]. 
 
5,5’-(1-(Aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-3u) exhibited DPPH scavenging activity varying from 98.27% to 2.11%, 

whereas standard drug BHA showed 90% inhibition. 5,5’-(1-(p-Tolyl)-1H-pyrazole-3,4-diyl)bis-(2-(2,4-dichlorophenyl)-1,3,4-oxadiazole) (3p) 

showed 98.27% DPPH scavenging activity higher than the standard, while 5,5’-(1-(p-tolyl)-1H-pyrazole-3,4-diyl)bis-(2-p-fluorophenyl-1,3,4-

oxadiazole) (3m) displayed least DPPH scavenging activity of 2.11%. The percentage radical scavenging activity of 5,5’-(1-(aryl)-1H-pyrazole-

3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-u) has been described in Table 2. 

 
Table 2: DPPH scavenging activity of 5,5’-(1-(aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-u) 

 

Compound DPPH Assay in % 

3a 76.61 

3b 7.11 

3c 2.3 

3d 2.71 

3e 17.81 

3f 14.23 

3g 46.81 

3h 12 

3i 18.94 

3j 18.81 

3k 55.51 

3l 22.01 

3m 2.11 

3n 16.61 

3o 20.03 

3p 98.27 
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3q 17.71 

3r 6.31 

3s 14.01 

3t 6.21 

3u 15.81 

Standard BHA 90 

 

CONCLUSION 

 

A series of 5,5’-(1-(Aryl)-1H-pyrazole-3,4-diyl)bis-(2-aryl-1,3,4-oxadiazole) (3a-u) were synthesized by the cyclocondensation of 1-(Aryl)-1H-

pyrazol-3,4-dicarbohydrazide (3a-c) with substituted aromatic acids. The newly synthesized compounds were further evaluated for their in vitro 

antibacterial and antioxidant studies. Compound 5,5’-(1-(p-tolyl)-1H-pyrazole-3,4-diyl)bis-(2-(2,4-dichlorophenyl)-1,3,4-

oxadiazole) (3p) showed 98.27% radical scavenging activity. 
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