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ABSTRACT 

The main aim of the work was to develop antimicrobial active 

compounds. As a part of systematic investigation of synthesis and 

biological activities of heterocyclic compounds containing pyrazole, 

quinoline, salicyaldehyde moieties linked to various heterocyclic 

systems. We have synthesized new compounds viz., 2-amino-4-

(substituted)-6-phenylnicotinonitriles (3a-c), 4-(substituted)-6-phenyl-

1H-pyrazolo[3,4-b]pyridin-3-amines (4a-c) and 5-(substituted)-7-

phenylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dithiones (5a-c). 

Structures of these compounds have been deduced upon the basis of 

elemental analysis and spectral data (IR, NMR and Mass). 

Antibacterial activity results revealed that, compounds 4a, 4b and 5a 

showed promising activity versus P. Aeruginosa, whereas antifungal activity results indicated 

that, compounds 4b, 5a and 5c exhibited maximum zone of inhibition against A. Niger.  

 

KEYWORDS: Pyrazole, quinoline, pyridine, pyridopyrimidine, pyrazolopyridine, 

antimicrobial. 

 

INTRODUCTION   

Heterocyclic compounds are acquiring more importance in recent years because of their 

broad biological and pharmacological properties. Nitrogen, sulphur or oxygen containing five 

or six member is one of the most fruitful and occupied enormous significance in the field of 

medicinal chemistry. Molecules containing pyridine always have grave importance in 

chemistry as well as in biology. The pyridine substructure is one of the most prevalent 

World Journal of Pharmaceutical Research 
                                                                                                                                     SJIF Impact Factor 7.523 

Volume 6, Issue 3, 601-609.             Research Article               ISSN 2277– 7105 

  

 

 

 

*Corresponding Author,  

Dr. K. S. Lohar 

Department of Chemistry, 

Shri Krishna 

Mahavidyalaya, 

Gunjoti-413 613, 

Maharashtra (India). 

 

,  

Article Received on 

31 Dec. 2016, 
 

Revised on 21 Jan. 2017, 

Accepted on 11 Feb. 2017 
 

DOI: 10.20959/wjpr20173-7793 

 

 

 

 

 

 

 

 

 



www.wjpr.net                                  Vol 6, Issue 3, 2017.                                                       

            
602 

Lohar et al.                                                           World Journal of Pharmaceutical Research 

heterocyclic molecular frameworks found in natural products, pharmaceuticals, vitamins and 

functional materials.
[1-4] 

The privileged nature of pyrimidine structure in terms of their shape 

and hydrogen bonding characteristics make them ideal starting points in the search of new 

chemical entities of biological activities such as antimicrobial,
[5]

 antitubercular
[6]

 and 

antioxidant activities, etc.
[7] 

 

Fused heterocyclic systems containing pyrazole ring are ranked among the most versatile 

bioactive compounds. Pyrazolopyridine is an example of such fused system, which is known 

to possess remarkable and significant biological and medicinal importance, viz., 

antibacterial,
[8]

 antiviral.
[9]

 and antioxidant
[10]

 activities. In addition, pyridopyrimidine 

derivatives display potentially useful biological activities, antibacterial,
[11]

 and antitumor 

activities
[12]

 etc.  

 

In our previous communication,
[13]

 we have reported the synthesis and antimicrobial activities 

of different heterocyclic compounds containing pyrazole, quinoline and salicyaldehyde 

moieties, in which 2-amino-3-cyano-4H-pyran (1), pyrano[2,3-d]pyrimidin-2(5H)-one/thione 

(2) and pyrano[2,3-c]pyrazol-3-amine (3) (Fig-1). Prompted by these results and in 

continuation of our research work in the synthesis of biologically important heterocyclic 

compounds, we herein report the synthesis of title compounds in which pyran system is 

replaced by the pyridine nucleus in the below heterocycles (1-3) to evaluate the impact of 

these compounds on their antimicrobial activities. 

 

 

 

MATERIALS AND METHODS   

All the reagents were obtained commercially and used by further purification. Melting points 

were determined by an open capillary method and are uncorrected. Purity of the compounds 

was checked by thin layer chromatography using silica gel-G coated Al plates (Merck) and 

spots were visualized by exposing the dry plates in iodine vapors. The IR (KBr pellet) spectra 
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were recorded on a Perkin-Elmer (Spectrum ONE) FT-IR Spectrometer. The 
1
H NMR 

(DMSO-d6) spectra were recorded with a BRUKER NMR 500 MHz spectrometer, the 

chemical shift values are expressed in ppm (δ scale) using tetramethylsilane as an internal 

standard. The mass spectral measurements were carried out by Electron Impact method on 

JEOL GC mate spectrometer at 70 eV. Elemental analyses were performed on flash EA 1112 

series elemental analyzer. All the compounds gave C, H and N analysis within ± 0.4%. 

 

General procedure for synthesis of 1, 3-diphenyl-1H-pyrazole-4-carboxyaldehyde (1a)            

5.4 ml of phenyl hydrazine (0.01 mol) and 6 ml of acetophenones (0.01 mol) are taken in a 

round bottom flask and heated for 15 min, add 20 ml of DMF and shake then prepare 

Vilsmeier reagent [i.e by mixing phosphorous oxychloride and dimethyl formamide (0.03 

mol) each] maintaining a temperature of 0-5
0
C, add the reagents to the round bottom flask 

drop wise by cooling and reflux for 5 hrs. Basify the solution with 25% ammonia, solid 

separated is filtered and washed with water, dried and recrystallized to furnish (1a). 

 

General procedure for synthesis of 2-chloroquinoline-3-carboxyaldehyde (1b) 

Dimethyl formamide (0.06 mol) was cooled to 0
0
C in flask equipped with a drying tube and 

phosphorous oxychloride (0.06 mol) was added drop wise with constant stirring at room 

temperature. To this solution acetanilide (0.01 mol) was added in small portions and after 5 

min, the reaction mixture was refluxed for 16 hrs on boiling water bath. The reaction mixture 

was decomposed in crushed ice and stirred for 30 min. The solid separated was filtered, 

washed with water, dried and recrystallized to furnish (1b). 

 

General procedure for synthesis of 3-(substituted)-1-phenylprop-2-en-1-ones (2a-c) 

A solution of (1a-c) (0.01 mol) and acetophenone (0.01 mol) in 20 ml of ethanol was treated 

with 20 ml of 60% KOH solution at 5-10
0
C. The reaction mixture was stirred at RT for 4 hrs. 

It was then diluted with water (20 ml) and extracted with diehyl ether (3 x 20 ml). The 

aqueous solution was acidified with dilute HCl. The solid obtained was filtered, washed with 

water and dried. The crude product was purified by recrystallization to furnish   (2a-c). 

 

General procedure for synthesis of 2-amino-4-(substituted)-6-phenylnicotinonitriles (3a-

c) 

To solution of 2a-c (0.01 mol) in acetic acid malononitrile (0.01 mol) and ammonium acetate 

(0.01 mol) were added and reaction mixture was refluxed for 5 hrs. The reaction mixture was 
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cooled to room temperature and decomposed in ice cold water. The solid separated was 

filtered off, dried and purified in ethanol to furnish (3a-c).  

 

General procedure for the synthesis of 4-substituted-6-phenyl-1H-pyrazolo [3,4-

b]pyridin-3-amines (4a-c)  

A solution of 3a-c (0.01 mol) and hydrazine hydrate (99%, 0.03 mol) in ethanol (5 ml) was 

heated under reflux for 3 hrs. After cooling the product separated was filter, washed with cold 

ethanol and recrystallized from ethyl acetate to yield compounds (4a-c). 

 

General procedure for the synthesis of 5-substituted-7-phenylpyrido[2,3-d]pyrimidine-

2,4(1H,3H)-dithiones (5a-c)  

A mixture of compounds 3a-c (0.01 mol) and carbon disulfide (0.04 mol) in pyridine (15 ml) 

was refluxed on water bath for 10-15 hrs, and excess of pyridine was removed under vacuum. 

The reaction mixture was cooled to room temperature and poured in to cold water. The 

product thus separated was filtered, washed with water, saturated with NaHCO3 solution 

followed by water and recrystallized from benzene to get pure 5a-c.  

 

RESULT AND DISCUSSION 

The precursor 3-(substituted)-1-phenylprop-2-en-1-ones (2a-c) was synthesized by treatment 

of various aldehydes (1a-c) with acetophenone (0.01 mol) and KOH (scheme-1).  

 

Compound (2a) when subjected to heterocyclization with malononitrile and ammonium 

acetate in presence of a catalyst triethylamine in refluxing acetic acid yielded 2-amino-4-(1,3-

diphenyl-1H-pyrazol-4-yl)-6-phenylnicotinonitrile (3a).
[13]

  

 

Compound 3a on cyclocondensation with hydrazine hydrate in alcohol at reflux temperature 

afforded 4-(1,3-diphenyl-1H-pyrazol-4-yl)-6-phenyl-1H-pyrazolo [3,4-b]pyridin-3-amine 

(4a). The IR spectrum of compound 4a showed absorption bands at 3318, 3255 and 1592 cm
-

1
 due to (NH2), pyrazole-NH and (C=N) functions, respectively,  whereas absorption due to 

(CN) function at 2274 cm
-1

 was missing. In its 
1
H NMR spectrum, the signals revealed at δ 

9.00 (s, 1H, pyrazole-NH), 6.95-7.81 (m, 16H, Ar-H), 6.00 (s, 2H, NH2) and 5.10 (s, 1H, 

pyrazole-CH). The mass spectrum of the compound exhibited molecular ion peak at m/z 428. 

 

Compound 3a when subjected to cyclocondensation with carbon disulfide in pyridine under 

reflux condition afforded 5-(1,3-diphenyl-1H-pyrazol-4-yl)-7-phenylpyrido [2,3-

d]pyrimidine-2,4(1H,3H)-dithione (5a). In its IR spectrum exhibited characteristic absorption 
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bands at  3305, 3185, 1601, 1198 and 1020 due to NH, NH, C=N, C=S and C=S respectively, 

whereas the absorption due to the (CN) function at 2274 cm
-1

 was missing. In its 
1
H NMR 

spectrum, the signals revealed at δ 10.98 (s, 1H, pyrimidin-NH), 10.80 (s, 1H, pyrimidin-

NH), 7.00-8.00 (m, 16H, Ar-H) and 5.38 (s, 1H, pyrazole-CH). The mass spectrum of 5a 

exhibited isotopic molecular ion peak at m/z 489.  Physical and spectral  

data of other compounds are given in Table-1 and 2. 

 

 

 

Table-1:  Physical data of synthesized compounds (4-5)  

 

Table No-2:  Spectral data of synthesized compounds (4-5) 

Comp 

No 

Substitution Molecular 

formula 

Yield 

(% ) 

 

M. P. 

( 
°
C) 

 

 

 

Elemental Analysis.                   

Calculated (found) 

R C H N 

4a 
 

C27H20N6 72 275-76 
75.68                 

(75.65) 

4.70                   

(4.67) 

19.61                       

(19.65) 

4b 
 

C21H14ClN5 63 225-26 
67.83 

(67.87) 

 

3.80 

(3.76) 

18.84 

(18.79) 

4c 
 

C18H14N4O 75 210-11 
71.51                

(71.49) 

4.67            

(4.63) 

18.53                 

(18.55) 

5a 
 

C28H19N5S2 80 282-83 
68.69                   

(68.64) 

3.91                

(3.93) 

14.30                  

(14.33) 

5b 
 C22H13ClN4

S2 
59 250-51 

61.03                  

(61.00) 

3.03              

(3.06) 

12.94   

(12.90) 

5c 
 C19H13N3OS

2 
66 294-95 

62.79                

(62.77) 

 

3.61                     

(3.64) 

11.56                  

(11.59) 

Comp No IR(KBr) cm
-1

 
1
H NMR (DMSO) δ ppm 

MS (M/z) 

m/z[M
+
] 

4a 
3318 (NH2), 3255 (NH), 

1592 (C=N) 

9.00 (s, 1H,  pyrazole NH), 6.95-7.81 (m, 

16H, Ar-H), 6.00 (s, 2H, NH2), 5.10 (s, 

1H, pyrazole-CH)
 

428 
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ANTIMICROBIAL ACTIVITY       

The antimicrobial activities were performed by cup plate method.
[14]

 Antibacterial activity 

screened against B. Subtilus, E. Coli.  P. Aeruginos and S. Aureus. Antifungal activity was 

carried out against A. Flavus and A. Niger under aseptic conditions using Gentamycine and 

Fluconazole as standard drug, respectively. The zone of inhibition was compared with 

standard drug after 24 hrs of incubation at 25
0
C for antibacterial activity and 48 hrs at 30

0
C 

for antifungal activity.  

 

Antibacterial result (Fig-2) suggested that compounds 4b, 5b and 5c showed good activity 

against gram + ve bacteria B. Substilus, whereas compounds 4a and 4c exhibited maximum 

zone of inhibition against E. Coli. Compounds 4a, 4b and 5a showed good activity against 

bacterial strain P. Aeruginos. Compound 5b promising activity against S. Aureus.  

 

Antifungal activity results (Fig-3) revealed that compound 5a showed good activity against 

A.  Flavus. Compounds 4b, 5a and 5b exhibited good zone of inhibition against A. Niger. 

Remaining other compounds showed poor activity against all the bacterial and fungal strains 

compared with standards. 

4b 
3346 (NH2), 3260 (NH), 

1600 (C=N) 

8.80 (s, 1H,  pyrazole NH), 7.12-8.05 (m, 

11H, Ar-H), 5.50 (s, 2H, NH2) 
371, 373 

4c 

3345 (OH), 3128 (NH), 

3092              ( NH2), 1595 

(C=N) 

9. 60 (s, 1H,  pyrazole NH), 9.10 (s, 1H, 

OH), 7.00-8.01 (m, 10H, Ar-H), 5.48 (s, 

2H, NH2) 

302 

5a 

3305 (NH), 3185 (NH), 

1601 (C=N), 1198 (C=S), 

1020 (C=S) 

 

10.98 (s, 1H, pyrimidine-NH), 10.80 (s, 

1H, pyrimidine-NH), 7.00-8.00 (m, 16H, 

Ar-H), 5.38 (s, 1H, pyrazole-CH) 

489 

5b 

3328 (NH), 3298 (NH), 

1595 (C=N), 1163 (C=S), 

1014 (C=S) 

 

10.50 (s, 1H, pyrimidine-NH), 10.47 (s, 

1H, pyrimidine-NH), 7.22-8.10 (m, 10H, 

Ar-H), 

432, 434 

5c 

3310 (OH), 3200 (NH), 

3160 (NH),  1603 (C=N), 

1180 (C=S), 1008 (C=S) 

 

10.85 (s, 1H, pyrimidine-NH), 10.71 (s, 

1H, pyrimidine-NH), 10.00 (s, 1H, OH), 

7.00-8.00 (m, 10H, Ar-H), 

363 
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CONCLUSION 

The present work reports the synthesis of novel 4-substituted-6-phenyl-1H-pyrazolo[3,4-

b]pyridin-3-amines and 5-substituted-7-phenylpyrido[2,3-d]pyrimidine-2,4(1H,3H)-dithiones 

in simple reaction conditions and evaluated for antimicrobial activity. The antimicrobial 

activity suggests that some pyrazolopyridin and pyridopyrimidine analogs may lead to the 

discovery of novel class of molecules of hitherto unknown biological activity. 
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