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Abstract: 
 

The objective of current study is to design, synthesize the benzimidazoles derivative and evaluate it for anti-

malarialactivity by the recently developed Computer Aided Drug Designing techniques with development of 

new pharmacological active compounds However, a promising approach is needed to use these agents as 

templates for designing new derivatives with improved properties. The Aim of this project was thus to 

investigate the potential of the lead compound for future antimalrial drugs. . In order to accomplish this aim 

a range of synthetic derivatives of Benzimidazoles were prepared and biologically evaluated for 

Antimalarial activity. 2D Structure of all the designed compounds were draw with the help of chem Draw 

ultra-version 8.0.3 and exported to window of Chem 3D ultra version 8.0.3 Energy of all the 3D structures 

were minimized through MOPAC up to RMS gradient 0.001 and saved in MDL Mol file (.Mol) format. )]. 

In order to examine the predictive power of the QSAR models, the dataset was divided into training set 

consisting of 32 molecules and test set consisting of 8 compounds in such a way that the utilizing the 

diversity method in such a way that the structural diversity and a wide range of biological activity in the data 

set were added. The IC50 values were transformed to pIC50 in order to give numerically larger data values. 
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Introduction: 

Benzimidazole and its derivatives are used in organic synthesis and vermicides or fungicides as they inhibit 

the action of certain microorganisms. Examples of benzimidazole [1] class fungicides include benomyl 

[1,2], carbendazim, chlorfenazole, cypendazole, debacarb, fuberidazole, furophanate, mecarbinzid, 

rabenzazole, thiabendazole, thiophanate [3].  

Comparative Molecular Field Analysis is a 3D QSAR technique [4] based on data from known active 

molecules. CoMFA [4,5]can be applied, as it often is, when the 3D structure of the receptor is unknown. To 

apply CoMFA [4,5], all that is needed are the activities and the 3D structures of the molecules. Of course, 

activities have to be measured, but 3D structures can be determined either by measurement (crystal X-ray 

analysis) or by calculation from the 2D diagram [6] and (optionally) subsequent optimization.  

Comparative Molecular Similarity Indices Analysis (CoMSIA) is known as one of the newer 3D QSAR 

methodology. This technique is most commonly used in drug discovery to find the common features that are 

important in binding to the relevant biological receptor. In this technique, both steric and electrostatic 

features, hydrogen bond donor, hydrogen bond acceptor and hydrophobic fields are considered. The fields 
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are evaluated by a PLS analysis [7] similar to the CoMFA formalism. 

Material and Methods: 

Designing of Compounds  

On the basis of reported structure activity relationship of aminopyrido[1,2-a] benzimidazole analogues as an 

antifungal, QSAR studies using CoMFA, CoMSIA, HQSAR, and Molecular modeling [8, 9, 10] (Docking ) 

studies twenty compounds were designed. 
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Table.1. Designed benzimidazole analogues on the basis of computational studies with their predicted 

Compounds CoMFA CoMSIA HQSAR 

SRS- 01 4.5845 4.5796 4.85798 

SRS - 02 4.6871 4.5871 4.5799 

SRS - 03 5.2147 5.3214 5.6987 

SRS - 04 5.3489 5.3217 5.2147 

SRS - 05 5.3698 5.6874 5.3214 

SRS - 06 5.8741 5.2879 6.2469 

SRS - 07 5.6987 5.3297 5.2879 

SRS - 08 5.2497 5.1264 5.3298 

SRS - 09 6.2587 4.5478 6.2547 

SRS - 10 5.2587 5.2558 5.5587 

SRS - 11 5.2469 5.2167 5.2689 

SRS - 12 5.2149 5.0240 5.0001 

SRS - 13 5.3250 5.0219 5.0349 

SRS - 14 5.6934 5.2149 5.1527 

SRS - 15 5.2413 5.3241 5.2143 

SRS - 16 5.2164 5.2143 5.2149 

SRS - 17 5.0120 5.2010 5.0240 

SRS - 18 5.2401 5.2497 5.2149 

SRS - 19 5.2469 5.23 5.3497 

SRS - 20 5.3697 5.2147 5.8797 
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Fig. 1: Designing of Compound                  
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Building of molecules using Chem Draw ultra and Chem 3D ultra: 

2D Structure of all the designed compounds were draw with the help of chem Draw ultra-version 8.0.3 and 

exported to window of Chem 3D [11-14] ultra-version 8.0.3 Energy of all the 3D structures were minimized 

through MOPAC up to RMS gradient [11, 15] 0.001 and saved in MDL Mol file (.Mol) format.
 
 

Docking with Molegro Virtual Docker (MVD) version 5.0: 
For the docking purpose protein model of P. Falciferum [16] was downloaded from protein data bank (PDB) 

Protein model of P. Falciferum (PDB code; 2ANL) were imported in the work space area. After this protein 

was prepared for the optimal docking, through an automatic procedure possible binding cavities were 

detected. From the docking wizard ligands were selected and the scoring function used is Moldock score 

[17-19] and rerank score. The search algorithm is taken as Moldock SE and number of run are taken 10 and 

max iterations were 1500 with population size 50 and with an energy threshold of 100. After the docking 

simulation is over the poses which were generated sorted by moldock score and rerank score. The rerank 

score function is computationally more expensive than the scoring function used during the docking 

simulation but it is generally better than the docking score [20] function at determing the best pose. 

 
Table.2. Docking studies output MVD of the synthesized compounds.  

Compounds Mol Dock Score Rerank Score H-Bond interaction Energy [21]     

(Kcal/mol) 

SRS- 01 -100.116 -82.8816 -3.3307 

SRS - 02 -107.516 -88.0428 -1.09749 

SRS - 03 -100.176 -83.1174 -3.17667 

SRS - 04 -99.945 -83.2164 0 

SRS - 05 -100.328 -83.19 -3.06724 

SRS - 06 -98.6436 -80.5649 -1.80964 

SRS - 07 -98.180 -79.1631 -2.38561 

SRS - 08 -91.529 -76.746 0 

SRS - 09 -117.34 -98.1904 -6.55914 

SRS - 10 -90.41 -74.9213 0 

SRS - 11 -112.59 -90.8293 -2.48909 

SRS - 12 -105.179 -78.997 -2.24645 

SRS - 13 -106.653 -85.6532 -2.41567 

SRS - 14 -103.888 -85.3171 -2.5 

SRS - 15 -115.047 -93.2363 -5.65478 

SRS - 16 -104.192 -86.4478 -3.48502 

SRS - 17 -115.434 -94.2198 -4.78329 

SRS - 18 -112.272 -91.1066 0 

SRS - 19 -112.604 -89.904 -3.64732 

SRS - 20 -105.203 -85.6055 -3.42394 

JE2_3151 -142.938 -112.281 -8.5462 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2: Compound SRS -07 – The compound SRS -07 
shows hydrogen bond interaction between Leu 14 and 

shows steric interaction between Glu 119, Met 15 and Ser 

218 as compared to reference. 
 

Fig. 3 : Compound SRS -11– The compound SRS -11 

shows hydrogen bond interaction between Glu 119, Ser 79 
and shows steric interaction of lie32. 
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Conclusion: 

This technique is most commonly used in drug discovery to find the common features that are important in 

binding to the relevant biological receptor. In this technique, both steric and electrostatic features, hydrogen 

bond donor, hydrogen bond acceptor and hydrophobic fields are considered. Twenty compounds were 

designed in which heterocyclic ring is substituted at NH group of Substituted ortho-phenylenediamine 

moiety while some compound also bearing chloro and nitro group on para position of aromatic ring. Based 

on this novel designed strategy, the library was docked fifteen compounds were selected for the synthesis 

based on their mol dock scores, rerank scores and hydrogen bond interactions. 
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Fig. 5 : Compound SRS -18 – The compound SRS -18 
shows hydrogen interaction of Glu 119 and shows steric 

interaction lie 32 and Gly 216.  
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