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Abstract: This research paper focused on the sunthesis of  2-(4-substituted phenyl)-4-(4-sustitutedphenyl)-1,4-

dihydropyrimido[2,3-b]benzimidazole and their  spectral characterization by IR, NMR . These benzimidazole   

derivatives show antimicrobial activity such as antibacterial , antifungal against different strain of bacteria and  

fungi . The target mole 

cules were tested for antibacterial activity against the variety of test organisms Escherichia coli, Pseudomonas 

aeruginosa  and Salmonella tiphy (gram-negative bacteria) and Staphylococcus aureus, Bacillus subtilis and 

Staphyllococcus mutans (gram positive bacteria) by the punch well and Disc diffusion methods on the Muller 

Hinton agar medium using Gentamycin (100µg/ml) as the standard drug. The screening results indicate that all 

compounds show promising antifungal activity against Candida albicans.Fewer compounds exhibited activity 

against Aspergillus niger. 
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I. Introduction 

 Benzimidazole derivatives are of wide interest because of their diverse biological activity and clinical 

applications1-8. They are remarkably effective compounds both with respect to their inhibitory activity and their 

favorable selectivity ratio9-12. Looking at the importance of benzimidazole and oxadiazole nucleus, it was 

thought that it would be worthwhile to design and synthesize some new benzimidazole derivatives bearing 

oxadiazole moiety and screen them for potential biological activities.13-17 Resistance to number of anti-microbial 

agents (β-lactam antibiotics, macrolides, quinolones, and vancomycin) among  a variety of clinically significant 

species of bacteria is becoming increasingly important global problem. In particular, increasing drug resistance 

among Gram-positive  bacterium such as  staphylococci, enterococci, and  streptococci  is a significant health 

matter. Benzimidazole ring displays an important heterocyclic pharmacophor in drug discovery18. These 

compounds carrying different substituent’s in the benzimidazole structure are associated with a wide range of 

biological activities including anti-cancer, anti-viral, anti-bacterial, anti-fungal, anti-helmintic, anti-

inflammatory, anti-histaminic, proton pump inhibitor, anti-oxidant, Anti-hypertensive and anti  coagulant 

properties19. In 1960, Fort  et al.  reported the discovery of benzimidazole derivatives as proton pump inhibitors. 

Further, synthesis and evaluation of different substituted benzimidazole derivatives resulted in the discovery of 

omeprazole, lansoprazole, rabeprazole, and pantoprazole (Patiletal.,2008)20-23.    

 
Benzimidazole 

 

II. Experimental 

Melting points were determined on electric melting point apparatus.The purity  of all the compounds was 

checked by thin layer chromatography using various non-aqueous   solvents. IR  spectra (in KBr pellets) were 

recorded on Shimadzu-8400S FT-IR spectrophotometer. The   1H NMR and 13C NMR spectra were recorded on 

Jeol AL  300 MHz FT  NMR and 75 MHz respectively in  CDCl3 using TMS as an internal standerd.The 

chemical  shifts are expressed as δ ppm.   

http://www.iasir.net/
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III. Result and discussion 

Place 50 m Mol substituted Banzaldehyde and 50m mol substituted acetophenone in 50% solution of  KOH 

(20ml) and 100 ml C2H5OH. Stir vigorously for half an hour. Then pour 50m mol of 2-Aminobanzimidazole.  

Reflux  the reaction  mixture for five hour in the presence of triethyl ammine. Check the progress of the reaction 

by thin layer chromatography. On cooling crystals are separate out. The crude compound are drying in air and 

recrystallise from rectified sprit. 

Table-1 
Compounds Molecular weight Yield (%) Melting point(0c) 

          6a 402.5 65 380 

          6b 402.5 62 365 

          6c 375.5 70 372 

          6d 392 74 368 

          6e 351 68 376 

 

Table-2: Elemental analysis 
Compounds       C       N       O        H        F        Cl        Br 

      6a    65.5              13.9       7.9         3.7        -        8.8        - 

      6b    65.5       13.9       7.9         3.7       -        8.8        - 

      6c    70.3      11.18        -        3.99      4.7        8.84       - 

      6d    67.34      11.18        -        3.82       -       17.85       - 

      6e     75.2      11.95        -        4.27     10.8          -       - 
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                                                                     SCHEME-1                                                                                                                                                      

Synthesis of 2-(4-substituted phenyl)-4-(4-sustitutedphenyl)-1,4-dihydropyrimido[2,3-b]benzimidazole  

Table-3 

Spectral data of compounds (6a-6e)  
Compounds IR cm-1(KBr) NMR  δppm(CDCl3) 

         6a 

  

3020(=C-H), 1640(C=C),1540,1320(N-

O),742 (C-Cl),3341(N-H) 

7.47.9(m,16H),3.8(s,1H),2.6(d,1H), 

1.9(d,1H) 

         6b  3042(=C-H),1642(C=C), 1525,1335(N-O), 
758(C-Cl),3320(N-H) 

7.27.8(m,16H),3.3(s,1H),2.3(d,1H), 
1.6(d,1H) 

         6c 3042(=C-H),1635(C=C),1210(C-F),740(C-

Cl),3352(N-H) 

7.17.7(m,16H),3.5(s,1H),2.9(d,1H), 

1.9(d,1H) 

         6d  3022(=C-H),1638(C=C),785(C-Cl),3328(N-
H) 

7.37.9(m,16H),3.5(s,1H),2.8(d,1H), 
1.5(d,1H) 

         6e 3048(=C-H),1648(C=C),1232(C-F),3343(N-

H) 

7.47.9(m,16H),3.5(s,1H),2.6(d,1H), 

1.9(d,1H) 
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The IR spectrum of compound 6a showed significant absorption band at 3020 cm-1 which  was characterized to 

Ar-H stretching vibrations. Strong C=C stretching bands was observed at 1640Cm-1 .Characteristic absorption 

bands at 1340 and 1520 cm-1attribued to N-O  stretching vibrations.Presence of C-Cl linkage was confirmed by 

the absorbtion band at 742 cm-1.An absorbtion band at 3341 cm-1 was ascribed to -N-H stretching vibration.The 

band absorbed at 2920 cm-1 was charateristics of C-H stretching vibrations . 

In the 1H NMR spectrum of compound 6a, doublet at δ 1.9 accounted for one proton of                                -

CHgroup. A multiplet appeared in the region δ 7.4-7.9 accounting for sixteen aromatic protons.A peak at δ 3.8 

as a singlet was attributed to one proton of –N-H- group.  The presence of   of=CH was confirmed by a doublet 

at δ 2.6 for one proton.      

Antibacterial activity The sunthesized benzimidazole derivatives  are  evaluated for their antibacterial activity. 

The target molecules were tested for antibacterial activity against the variety of test organisms Escherichia coli, 

Pseudomonas aeruginosa  and Salmonella tiphy (gram-negative bacteria) and Coagulase positive 

Staphylococcus aureus,Bacillus subtilis and Staphyllococcus mutans (gram positive bacteria) by the punch well 

and Disc diffusion method.The screening results indicate that all compounds show  promising activity against E. 

coli and P. aeruginosa.    

Table 2.  Antibacterial activity of compounds (6a–6e)  

                                                              Mean zone inhibition (in mm) 
                                            Gram-positive bacteria           Gram-negative bacteria 

Compounds S. aureus S. mutans B. subtilis E. coli S.tiphy P.aeruginos       

6a 22       20           27 28 23 30  

6b 38       28           26 -     16        20  

6c 32       16           22 26 – 25   

6d 32       14           16 27 28 12   

6e 34       25           15 20 –        10  

 

Anti-fungal studies: Synthesized  series of benzimidazole derivatives were tested for antifungal activity against 

the variety of test organisms Candida albicans, Aspergillus niger and Aspergillus flavus by the punch well and 

Disc diffusion methods on the Sabourads Dextrose Agar Broth using Fluconazole(100 µg/ml) as the standard 

drug.The screening results indicate that all compounds show promising activity against Candida albicans.Fewer 

compounds exhibited activity against Aspergillus niger, Some of the compounds exhibited a non-linearity 

between the concentration used and the zone of inhibition.   

Table 3. Antifungal activity of compounds (6a–6e). 

                                                                Mean zone inhibition (in mm) 
Compounds Candida albicans Aspergillus niger flavus  Aspergillus  

6a 25                22                              20  

6b 24                25                              26  

6c         26                25                              21  

6d         26                26                              25  

6e         25                22                              16  

Amphotericin B         32             >26                              25  

Values are mean (n = 3)  

Amphotericin B (30 μg/disc) used as positive reference; synthesized compounds (300 μg/disc). 

                                                                  

IV. CONCLUSION 

The benzimidazole ring is an important pharmacophore in modern drug discovery.Attention has been 

increasingly given to the synthesis of benzimidazole derivatives as a source of new antimicrobial agents. The 

Benzimidazole derivatives are a resource for medicinal research. The knowledge gained by various researches 

has suggested that substituted benzimidazoles and heterocycles, which are the structural isosteres of nucleotides 

allow them to interact easily with the biopolymers, possess pharmacological activity with lower toxicities. Since 

now, researchers have been attracted toward designing more potent Benzimidazole derivatives having wide 

diverse of biological activity.                                                                                                                                        
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