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Abstract: 

Pyrazoles have been the recent target of numerous methodologies, mostly due to their 

prevalence as scaffolds in synthesis of bioactive compounds and reactions in different media. 

Pyrazole and their derivatives are found to have profound biological activity. In the present 

work some novel substituted 5-methyl-2-(tetrazolo[1,5-a]quinoxalin-4-yl)-2,4-dihydro-3H-

pyrazol-3-ones 4(a-h) and substituted 1-(tetrazolo[1,5-a] quinoxalin-4-yl) pyrazolidin-3,5-

diones 5(a-h) have been synthesized. These derivatives are synthesized by treating 4-

hydrazinyl tetrazolo[1,5-a]quinoxalines with ethylaceto acetate and diethyl malonate in acetic 

acid solution. All the synthesized compounds were characterized by IR, 
1
H-NMR and 

Elemental Analysis. All the newly synthesized derivatives were evaluated for anti-microbial 

activity on different micro-organisms (E.coli, S. aureus, A.niger, C.albicans) at the 

concentration of 10 µg/mL and 20 µg/mL by using agar disc-diffusion method. The activity 

was measured in terms of zone of inhibition and compared with standard drug ciprofloxacin 

for antibacterial and Flucanazole for antifungal activity.  

 

Keywords: 

4-Hydrazinyl tetrazolo quinoxalines, ethyl aceto acetate, diethyl malonate, acetic acid, Anti-
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Introduction: 

The synthesis and chemical transformations of pyrazoles attract a wide interest for they are 

extensively employed in pharmaceutical industry, agriculture, and in new materials 

production. Nowadays considerable attention is given to the development of new methods for 

the preparation of pyrazole derivatives since the presence of pyrazole ring in organic 

molecules gives rise to versatile physiological activity of many compounds of both synthetic 

and natural origin. Pyrazole derivatives have a long history of application in agrochemicals 

such as herbicides and insecticides and in pharmaceutical industry. Antipyrine
i
 (1) is the one 

of the earliest synthetic drugs and is named after its antipyretic properties. Phenyl 
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Butazolidine
ii
 (2) another pyrazolone is a powerful anti-inflammatory drug used in rheumatic 

conditions. The derivatives of pyrazole have been reported to shown a broad spectrum of 

biological activities including anti-microbial
iii,iv

, anti-inflammatory
v,vi

, antituberculosis
vii,viii

, 

antiviral
ix,x

, hypoglycemic
xi,xii

, anti-tumor 
xiii,xiv

, and anti-hypertensive
xv,xvi

. Due to its wide 

range of biological activity, pyrazoles have received a considerable interest in the field of 

drug discovery and therefore pyrazole ring constitutes a relevant synthetic target in 

pharmaceutical industry. In fact, such a heterocyclic moiety represents the core structure of a 

number of drugs (3, 4).                       

                                                                         
                                  1 Antipyrine                                    2 Phenyl Butazolidine 

N N

O

HN N

CH3

Cl

Cl
Cl
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Very few pyrazole derivatives are naturally occurring may be due to the difficulty of living 

organisms to construct the N-N bond. Owing to the wide spread applications, synthesis and 

biological activity evaluation of pyrazoles and their derivatives have been a subject of 

intensive investigations as revealed by enormous literature covering the subject. 

 
Materials and methods: 

Melting points were determined by the capillary tube method, and the thermometer was 

uncorrected. The progress of reaction was monitored by thin layer chromatography on silica 

gel plates. Elemental analysis was measured by using of Perkin Elmer 2400 CHN elemental 

analyzer. 
1
HNMR were recorded on a Brucker WM-400MHz using TMS as an internal 

slandered, samples was dissolved in DMSO-d6. FT-IR Spectra were obtained as KBr discs on 

Perkin Elmer FT-IR240-Spectrometer. 
13

CNMR spectra were recorded on a Brucker WM-

100MHz using DMSO-d6. Mass spectra were recorded on a JEOL.SX-102 [ESI-MS]. 

Elemental analysis was performed with a Carlo-Erba 1106 Elemental analysis instrument. 

General procedure for the synthesis of substituted 2-hydrazinyl-3-chloro quinoxalines 

2(a-h): 

To a stirred solution of substituted 2,3-dichloroquinoxaline 1(a-h) (0.025mol), triethyl amine 

(0.025 mol) and hydrazine hydrate (0.030 mol) in methanol (25mL) were added slowly, than 

stirred at room temperature for 3 h.  The solid mass obtained was filtered and re-crystallized 

from ethanol.  

General procedure for the synthesis of substituted 4-hydrazinyl tetrazolo[1,5-a] 

quinoxa- lines 3(a-h): 

Substituted 2-hydrazinyl-3-chloroquinoxalines 2(a-h) (0.05mol) was added to a mixture of 

ethanol (50 mL), sodium azide (0.15mol) and dimethyl formamide (2 mL) were heated to 
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reflux for 3-4 h. The reaction was monitored by TLC. The solid was separated filtered, 

washed with water and re-crystallised from ethanol to furnish the desired compounds. 

General procedure for the synthesis of substituted 5-methyl-2-(tetrazolo [1,5-a] 

quinoxalin-4-yl)-2,4-dihydro-3H-pyrazol-3-ones 4(a-h): 

            To a solution of 4-hydrazinyl tetrazolo[1,5-a]quinoxaline 3(a-h) (0.01 mol), in glacial 

acetic acid (10 mL), ethyl acetoacetate (0.01 mol) was added  slowly and refluxed for 3 h. 

The progress of the reaction was monitored by TLC. After completion of the reaction, the 

reaction mixture was cooled, poured into ice cold water and extracted with chloroform (3x10 

mL). The organic layers were collected, washed with brine solution (3x10 mL), dried over 

anhydrous Na2SO4 and concentrated under vaccuo to get corresponding compounds, than 

purified by recrystallization with ethanol. 

5-methyl-2-(tetrazolo[1,5-a]quinoxalin-4-yl)-2,4-dihydro-3H-pyrazol-3-one (4a): 

Yield: 65%; m.p.255-257 
o
C; IR (KBr, cm

-1
): 1641 (C-N), 1740 (C=O), 1674 (C=N); 

1
HNMR (400MHz, DMSO-d6, δppm): δ 1.61(s, 3H, CH3), 2.39 (s, 2H, -CH2), 7.43-7.62 (m, 

4H, Ar-H). 
13

CNMR (100MHz, DMSO-d6,δ ppm): 24.3, 44.8, 124.1, 125.7, 126.7, 132.0, 

137.1 139.0, 145.1, 162.8,  159.7, 173.8. MS (m/z): 268 (M+H). Anal. Calculated for 

C12H9N7O: C: 53.93.; H: 3.39.; N: 36.69. Found: C: 53.88.; H: 3.35.; N: 36.98. 

5-methyl-2-(7-methyl tetrazolo[1,5-a]quinoxalin-4-yl)-2,4-dihydro-3H-pyrazol-3-one 

(4b) : 

Yield: 63%; m.p. 268-270 
o
C; IR (KBr, cm

-1
): 1708(C=O), 1630(C-N), 1598(C=N).    

1
HNMR (400MHz, DMSO-d6,δ ppm): 1.70 (s, 3H, CH3), 2.38 (s, 2H, CH2), 2.72 (s, 3H, 

CH3), 7.41(d, 1H, Ar-H), 7.58 (s, 1H, Ar-H), 7.63 (d, 1H, Ar-H).
13

C NMR (100MHz, 

DMSO-d6,δ ppm) 24.3, 26.8, 43.8, 123.7, 125.7, 127.3, 132.1, 133.4, 137.1, 143.7, 160.1, 

162.1, 171.1. MS (m/z): 283 (M+H). Anal. Calculated for C13H11N7O: C: 55.51.; H: 3.94.; N: 

34.86. Found: C: 55.49.; H: 3.90.; N: 34.82. 

2-(7-nitrotetrazolo[1,5-a]quinoxalin-4-yl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one (4c) : 

Yield: 55%; m.p. 272-274 
o
C; IR (KBr, cm

-1
): 1720 (C=O), 1643 (C-N), 1677 (C=N). 

1
HNMR (400MHz, DMSO-d6, δ ppm): δ1.60 (s, 3H, CH3), 2.40 (s, 2H, CH2), 8.38 (d, 1H, 

Ar-H), 8.64(d, 1H, Ar-H), 9.06 (s, 1H, Ar-H):
13

C NMR (100MHz, DMSO-d6,δ ppm) 26.3, 

43.8, 118.0, 124.1, 130.2, 138.8, 139.9, 141.5, 149.5, 160.2, 163.7, 172.8. MS (m/z): 313 

(M+H). Anal. Calculated for C12H8N8O3: C: 46.12.; H: 2.58.; N: 35.89. Found: C: 46.05.; H: 

2.52.; N: 35.46. 

2-(7,8-dimethyltetrazolo[1,5-a]quinoxalin-4-yl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one 

(4d) : 

Yield: 71%; m.p. 265-267 
o
C; IR (KBr, cm

-1
) 1607 (C-N), 1648 (C=N). 1710 (C=O). 

1
HNMR (400MHz, DMSO-d6, δ ppm) δ 1.75 (s, 3H, CH3), 2.22 (s, 2H, CH2), 2.61 (s, 3H, 

CH3), 2.70 (s, 3H, CH3),  7.50 (s,1H, Ar-H), 7.62 (s, 1H, Ar-H), 
13

C NMR (100MHz, DMSO-

d6, δ ppm) 24.6, 24.9, 26.3, 43.1, 125.7, 126.6, 134.6, 135.1, 141.1, 143.8, 147.3, 159.9, 

161.2, 173.5. MS (m/z): 295 (M+H). Anal. Calculated for C14H13N7O: C: 56.94.; H: 4.44.;N:  

33.20. Found: C: 56.88.; H: 4.40.; N: 33.28. 

2-(7-nitro-8-methyltetrazolo[1,5-a]quinoxalin-4-yl)-5-methyl-2,4-dihydro-3H-pyrazol-3-

one (4e) : 

Yield: 65%; m.p. 286-288 
o
C; IR (KBr, cm

-1
):1623 (C-N), 1663 (C=N), 1720 (C=O). 

1
HNMR (400MHz, DMSO-d6, δ ppm): 1.66 (s, 3H, CH3), 2.46 (s, 3H, CH3), 2.82 (s, 2H, 

CH2), 8.45(s, 1H, Ar-H), 8.70 (s, 1H, Ar-H). 
13

C NMR (100MHz, DMSO-d6, δ ppm): 24.2, 

25.6, 46.3, 122.0, 123.4, 129.2, 130.2, 138.2, 141.5, 151.0, 151.4, 162.3, 173.6. MS (m/z): 

327 (M+H). Anal. Calculated for C13H10N8O3: C: 47.86.; H: 3.09.; N: 34.34. Found: C: 

47.80.; H: 2.98.; N: 34.32. 
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2-(7,8-dinitrotetrazolo[1,5-a]quinoxalin-4-yl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one 

(4f) : 

Yield: 47 %; m.p. 292-294 
o
C; IR (KBr, cm

-1
): 1616 (C-N), 1656 (C=N), 1738 (C=O).        

1
HNMR (400MHz, DMSO-d6, δ ppm): δ 1.65 (s, 3H, CH3), 2.76 (s, 2H, CH2), 7.82 (s, 1H, 

Ar-H), 9.72 (s, 1H, Ar-H). 
13

C NMR (100MHz, DMSO-d6, δppm): 25.1, 44.4, 125.2, 127.4, 

139.2, 141.2, 143.2, 144.5, 145.1, 162.4, 167.7, 173.8 (N=C).MS (m/z): 358 (M+H). Anal. 

Calculated for C12H7N9O5: C: 40.34.; H: 1.98.; N: 35.29. Found: C: 40.30.; H: 1.92.; N: 

35.22. 

2-(7-methoxyltetrazolo[1,5-a]quinoxalin-4-yl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one 

(4g): 

Yield: 69 %; m.p. 274-276 
o
C; IR (KBr, cm

-1
): 1614 (C-N), 1665 (C=N) 1718 (C=O).    

1
HNMR (400MHz, DMSO-d6, δ ppm): δ 1.62 (s, 3H, CH3), 2.45 (s, 2H, CH2), 3.92 (s, 3H, 

OCH3), 7.92 (s, 1H, Ar-H ), 7.95 (d, 1H, Ar-H),8.10 (d,1H, Quin-H), 
13

C NMR (100MHz, 

DMSO-d6,δ ppm): 25.2, 42.7, 58.2, 101.3, 118.6, 129.3, 131.8, 134.3, 142.2, 159.8, 161.4, 

163.5, 173.8. MS (m/z): 298 (M+H). Anal.Calculated for C13H11N7O2: C: 52.52.; H: 3.73.; N: 

32.98. Found: C: 52.49.; H: 3.70.; N: 32.94. 

2-(7-chlorotetrazolo[1,5-a]quinoxalin-4-yl)-5-methyl-2,4-dihydro-3H-pyrazol-3-one 

(4h) : 

Yield: 58%; m.p. 254-256 
o
C; IR ( KBr, cm

-1
):1654 (C-N), 1685 (C=N), 1725(C=O). 

1
HNMR (400MHz, DMSO-d6,δ ppm): δ 1.72 (s, 3H, CH3), 2.38 (s,2H,CH2), 8.14 (d, 1H, Ar-

H), 8.18 (d,1H, Ar-H), 8.32 (s, 1H, Ar-H).
13

C NMR (100MHz, DMSO-d6,δ ppm): 25.3, 44.5, 

128.1, 132.1, 134.7, 135.2, 138.2, 141.5, 142.1, 159.5, 162.2, 172.1. MS (m/z): 302 (M+H). 

Anal. Calculated for C12H8ClN7O: C: 47.77.; H: 2.67.; N: 32.50. Found: C: 47.75.; H: 2.66.; 

N: 32.49. 

General procedure for the synthesis of Substituted 1-(tetrazolo[1,5-a]quinoxalin-4-yl) 

Pyrazolidine-3,5-dione 5(a-h): 

To a solution of 4-hydrazinyl tetrazolo[1,5-a]quinoxaline 3(a-h) (0.01 mol) in glacial acetic 

acid (10 mL), diethyl malanoate (0.01 mol) was added  slowly and refluxed for 4-5 h. The 

progress of the reaction was monitored by TLC.  After completion of the reaction, the 

reaction mixture was cooled, poured into ice cold water and extracted with chloroform (3x10 

mL). The organic layers were collected, washed with brine solution (3x10 mL), dried over 

anhydrous Na2SO4 and concentrated under vaccuo to get corresponding compounds, than 

purified by recrystallization with ethanol.  

1-( tetrazolo[1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione (5a):  

Yield: 67 %; m.p. 245-247 
o
C; IR ( KBr, cm

-1
): 1716 (C=O), 1635(C=N), 1657 (C-N), 3389 

(-NH).
1
HNMR (400MHz, DMSO-d6, ,δ ppm ): δ 3.10 (s,2H,CH2). 7.92-7.98 (m, 2H, Ar-

H),8.00-8.10 (dd, 2H, Ar-H), 10.20 (br, s, 1H, NH). 
13

C NMR (100MHz, DMSO-d6, δppm): 

47.8, 125.7, 126.0, 128.4, 132.0, 137.1, 139.0, 145.1, 162.1, 165.1, 171.1. MS (m/z): 271 

(M+H). Anal. Calcd for C11H7N7O2: C: 49.07.; H: 2.62.; N: 36.42. Found: C: 48.98.; H: 

2.59.; N: 36.35. 

1-(7-methyl tetrazolo[1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione (5b): 

Yield: 61 %; m.p.251-253 
o
C; IR (KBr,cm

-1
): 1652(C-N), 1610 (C=N), 1732 (C=O), 3357 (-

NH).
1
HNMR (400MHz, DMSO-d6, δ ppm) δ 2.21 (s, 3H, CH3), 3.10 (s, 2H, CH2), 6.78 (d, 

1H, Ar-H), 7.20 (d, 1H, Ar-H), 7.58 (s, 1H, Ar-H),10.40 (br, s, 1H, -NH). 
13

C NMR 

(100MHz, DMSO-d6, δppm): δ 28.3, 47.6, 124.3, 125.8, 126.1, 134.2, 135.3, 138.1, 144.02, 

160.7, 166.33, 170.2.MS (m/z): 284 (M+H). Anal.Calculated for C12H9N7O2: C: 50.88.; H: 

3.20.; N: 34.62. Found: C: 50.86.; H: 3.17.; N: 34.59. 
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1-(7-nitro tetrazolo[1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione  (5c): 
Yield: 58 %; m.p. 268-270 

o
C; IR (KBr, cm

-1
): 1658 (C-N), 1620 (C=N), 1735(C=O), 3334 (-

NH).  
1
HNMR (400MHz, DMSO-d6, δ ppm): δ3.58 (s, 2H, -CH2), 8.40 (d,1H, Ar-H), 8.78 (d, 

1H, Ar-H), 9.20 (s, 1H, Ar-H ), 11.16 (br, s, 1H, -NH); 
13

C NMR (100MHz, DMSO-d6, δ 

ppm): 47.8, 118.3, 122.8, 129.5, 138.2, 141.1, 143.2, 148.5, 163.8, 165.8, 173.8.MS (m/z): 

315 (M+H). Anal. Calcd for C11H6N8O4: C: 42.05.; H: 1.92.; N: 35.66. Found: C: 41.96.; H: 

1.88.; N; 35.72. 

1-(7,8-dimethyltetrazolo[1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione (5d):  
Yield: 65%; m.p. 271-273 

o
C; IR ( KBr, cm

-1
): 1665(C-N), 1648 (C=N), 1708 (C=O), 3398 (-

NH).
1
HNMR (400MHz, DMSO-d6,δ ppm): δ 2.46 (s, 3H, CH3 ),2.72 (s,3H,CH3), 3.58 (s, 2H, 

CH2), 7.80 (s, 1H, Quin-H), 7.98 (s, 1H, Quin-H),10.38 (br, s, 1H, NH).
13

C NMR (100MHz, 

DMSO-d6, δppm): δ 27.2, 27.7, 47.2, 124.7, 125.6, 128.5, 134.7, 139.1, 143.1, 147.2,159.3, 

165.1, 169.5.MS (m/z): 298 (M+H). Anal. Calculated for C13H11N7O2: C: 52.52.; H: 3.73.; N: 

32.98. Found: C: 52.48.; H: 3.57.; N: 32.94. 

1-(7-nitro-8-methyltetrazolo[1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione (5e) : 
Yield: 52 %; m.p. 283-285 

o
C; IR (KBr, cm

-1
): 1678 (C-N), 1662 (C=N), 1728 (C=O), 3334 

(-NH). 
1
HNMR (400MHz, DMSO-d6, δ ppm): δ  2.42 (s, 3H, CH3 ), 3.60 (s, 2H, -CH2), 7.90 

(s, 1H, Ar-H), 8.28 (s, 1H, Ar-H), 10.64 (br, s, 1H, -NH); 
13

C NMR (100MHz, DMSO-d6, δ 

ppm): δ 29.2, 49.1, 121.9, 128.2, 129.1, 137.8, 138.1, 139.4, 150.5, 162.6, 166.8, 170.4.MS 

(m/z): 329 (M+H). Anal. Calculated for C12H8N8O4: C: 43.91.; H: 2.46.; N: 34.14. Found: C: 

43.89.; H: 2.40.; N: 34.10. 

1-(7,8-dinitrotetrazolo[1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione (5f): 
Yield: 48 %; m.p 278-280 

o
C; IR (KBr, cm

-1
): 1664 (C-N), 1612 (C=N), 1748(C=O), 3434 (-

NH). 
1
HNMR (400MHz, DMSO-d6, δppm): δ 3.80 (s, 2H, CH2), 9.40 (s, 1H, Ar-H), 9.50 

(s,1H, Ar-H), 11.25 (br, s, 1H, NH).
13

C NMR (100MHz, DMSO-d6, δppm): δ 50.2, 124.4, 

126.3, 136.1, 136.9, 141.8, 143.1,143.8,  165.8, 166.7, 172.1.MS (m/z): 360 (M+H). Anal. 

Calcd for C11H5N9O6: C: 36.28.; H: 1.40.; N: 35.09. Found: C: 36.24.; H: 1.38.; N: 35.01. 

1-(7-methoxy tetrazolo [1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione (5g):  
Yield: 58%; M.p 268-270 

o
C; IR (KBr, cm

-1
):1605(C-N), 1664(C=N), 1720 (C=O), 3361(-

NH). 
1
HNMR (400MHz, DMSO-d6, δppm) δ 3.52 (s, 2H, -CH2), 3.90 (s, 3H, -OCH3), 7.62 

(s,1H, Ar-H),7.92(d,1H, Ar-H), 8.04 (d,1H, Ar-H), 10.90 (br, s, 1H, NH). 
13

C NMR 

(100MHz, DMSO-d6, δppm ) δ 49.2, 57.3, 100.8, 116.4, 117.6,129.4, 131.8, 133.8, 143.8, 

162.2, 168.8, 170.3. MS (m/z): 300 (M+H). Anal. Calculated for C12H9N7O3:  C: 48.16.; H: 

3.63.; N: 32.76. Found: C: 48.14.; H: 3.60.; N: 32.72. 

1-(7-chloro tetrazolo [1,5-a]quinoxalin-4-yl)pyrazolidine-3,5-dione (5h):  
Yield: 52%; m.p. 254-256 

o
C; IR (KBr, cm

-1
):1648 (C-N), 1678 (C=N), 1738 (C=O), 3430 (-

NH).  
1
HNMR (400MHz, DMSO-d6, δppm): δ 3.52 (s, 2H, CH2), 7.85 (d, 1H, Ar-H), 8.08 (d, 

1H, Ar-H), 8.15 (s, 1H, Ar-H).
13

C NMR (100MHz, DMSO-d6, δppm): 49.8, 123.5, 127.6, 

129.3, 133.5, 136.8, 140.3, 142.8, 163.2, 165.8, 170.8, 163.2. MS (m/z):304 (M+H). Anal. 

Calculated for C11H6ClN7O2: C: 43.51.; H: 1.99.; N: 32.29. Found: C: 43.48.; H: 1.92.; N: 

32.25. 

 

Evaluation of antimicrobial activity 

The newly synthesized compounds 4(a-h) and 5(a-h) were screened for in vitro  anti-

bacterial and anti-fungal activity against various Gram positive bacteria S. aures and Gram 

negative bacteria E. Coli and anti-fungal activity carried out on C.albicans, A. niger. The agar 

Disc-diffusion method
xvii

 was used to evaluate anti-microbial activity. The compounds were 

dissolved in DMSO to 10 µg/mL and 20 µg/mL concentration solutions used. The 

compounds were placed aseptically on Muller-Hinton Agar for the both Gram positive and 
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Gram negative bacteria and Saboround dextrose agar for fungi and bacteria incubated for 24 

h at 37
o
C. At the end of the incubation period, the diameter of the growth of inhibition zones 

was measured. Two Gram positive bacteria S. aureus and Gram negative bacteria E. coli 

were used in the test method. Ciprofloxacin was used as the reference compound during the 

screening of anti-bacterial activity. C. albicans and A. niger was used in the test. 

 
Results and discussions\ 

Chemistry 

A series of novel substituted 5-methyl-2-(tetrazolo[1,5-a]quinoxalin-4-yl)-2,4-dihydro-3H-

pyrazol-3-ones 4(a-h) and substituted 1-(tetrazolo[1,5-a] quinoxalin-4-yl) pyrazolidin-3,5-

diones 5(a-h) have been carried out by synthetic sequence illustrated in Scheme-1. The 

preparation of starting compounds 2,3-dichloroquinoxaline according to reported procedure 
xviii

.To a stirred solution of 2,3-dichloroquinoxalines 1(a-h)  in methanol, triethylamine 

(0.01mol), hydrazine hydrate (0.01mol), and a catalytic amount of dimethylformamide were 

added slowly than, stirred at room temperature for 3 h to afforded 2-chloro-3-hydrazinyl 

quinoxalines  2(a-h). These intermediates were added to a mixture of ethanol and sodium 

azide then  heated to 100
 0

C for 3 h to give corresponding 4-hydrazinyl tetrazolo[1,5-

a]quinoxalines 3(a-h) in good yields. The title compounds were obtained from the 

compounds 3(a-h) were treated with ethyl aceto acetate and diethyl malonate in acetic acid 

solution heated to 100
 0

C for 3-4 h afforded the  corresponding substituted 5-methyl-2-

(tetrazolo[1,5-a]quinoxalin-4-yl)-2,4-dihydro-3H-pyrazol-3-ones 4(a-h) and substituted 1-

(tetrazolo [1,5-a]quinoxalin-4yl)pyrazolidin-3,5-diones 5(a-h) in good yields. Structures of 

the all the newly synthesized compounds were characterized on the basis of elemental 

analysis, IR, 
1
H NMR, 

13
 C NMR and Mass spectral data.  The synthesized compounds were 

also screened for their anti-microbial activity.  

 

Biological activity:  
The newly synthesized compounds 4(a-p) were evaluated for their in vitro anti-microbial 

activity against S. aureus as Gram-positive, E. coli as Gram-negative bacteria and C. albicans 

and A. niger as fungi by agar disc diffusion assay method. The zone of inhibition values were 

determined and compared with Ciprofloxan and Flucanazole as standard drugs. The 

investigation of anti-fungal and anti-bacterial screening data revealed that some of the newly 

synthesized compounds showed potent activity against  4e and 5e was noticed significant 

anti-bacterial activity against E. Coli (16 and 18 mm) S. aureus (18, 17 mm) at 20µg/ml 

respectively. The compounds 4f, 4h, 4f shown notable zone of inhibition against both 

bacterial strains tested. The antifungal screening data revealed that all the tested compounds 

showed very poor  activity against tested fungal strains. The anti-fungal activity results shows 

that the compounds 4e showed moderate anti-fungal activity against C. albicans and A. niger 

at 10 and 20 µg/mL concentrations respectively with the zone of inhibitions (02, 05, 03, 03 

mm). 
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Scheme: 

 
S. No Compd. R1 R2 

1. a -H -H 

2. b -CH3 -H 

3. c -NO2 -H 

4. d -CH3 -CH3 

5. e -NO2 -CH3 

6. f - NO2 - NO2 

7. g OCH3 -H 

8. h -Cl -H 

 

 

 

 

 

 

 

 

 



 

 

S. Bandari
 
et al. / Heterocyclic Letters Vol. 9| No.4|427-435|Aug-Oct|2019 

 

434 

 

Table: 2. Anti-microbial activity result of substituted tetrazolo quinoxalines containing 

Dihydro pyrazole and Pyrazolidinone analogues at 10 and 20µg/ mL.  

 
 

S.No 

 

Compds 

 

Concen 

      µg/ml 

 Anti-bacterial                              Anti-fungal 

                           Zone of inhibition in mm 

S. aureus E.Coli C. albicans A. niger 

 

1. 

 

4a 

10        04 05 - - 

20        05 07 - - 

 

2. 

 

4b 

10        06 08 01 - 

20        13 10 01 - 

 

3. 

 

4c 

10        07 05 01 - 

20        10 08 01 - 

 

4. 

 

4d 

10        06 04 01 01 

20        11 08 03 01 

 

5. 

 

4e 

10        10 10 02 03 

20        18 16 05 03 

 

6. 

 

4f 

10        09 10 01 01 

20        17 13 02 01 

 

7. 

 

4g 

10        09 07 02 - 

20        12 09 02 - 

 

8. 

 

4h 

10        08 10 - - 

20        15 14 - - 

 

9. 

 

5a 

10        03 03 - - 

20        05 06 - - 

 

10. 

 

5b 

10        05 04 - - 

20        11 07 - - 

 

11. 

 

5c 

10        05 06 - - 

20        07 09 - - 

 

12. 

 

5d 

10        05 03 01 - 

20 09 06 01 - 

 

13. 

 

5e 

10 10 11 03 01 

20 17 18 05 03 

 

14. 

 

5f 

10 08 07 02 01 

20 14 12 02 01 

 

15. 

 

5g 

10 06 07 - - 

20 08 09 - - 

 

16. 

 

5h 

10 07 06 - - 

20 13 09 - - 

17. Ciprofloxacin 5 21 19 - - 

18. Flucanazole 5 - - 12 14 
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Conclusion:   

We  have  synthesized  a  series  of substituted 5-methyl-2-(tetrazolo[1,5-a]quinoxalin-4-yl)-

2,4-dihydro-3H-pyrazol-3-ones 4(a-h) and substituted 1-(tetrazolo[1,5-a] quinoxalin-4-yl) 

pyrazo- lidin-3,5-diones 5(a-h) derivatives. The bioassay  results  revealed  that  most  of  the  

synthesized  compounds  exhibited  good anti-microbial activity. The compounds 4e and 5e 

was noticed significant anti-bacterial activity against E.Coli and S. aureus respectively and 

the compounds 4f, 4h, 4f shown notable activity against both bacterial strains tested. 

Compounds 4e showed moderate anti-fungal activity against C. albicans and A. niger 

remaining compounds does not shows activity against tested fungal strains. 
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