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Abstract

In these continuing efforts towards the development of disease modifying treatment for microbial diseases, we 
are targeting acetyl coenzyme-A carboxylase (ACCase) and it is essential for pathogen survival. In present study we 
reported the docking studies of substituted benzimidazole derivatives with acetyl coenzyme-A carboxylase inhibitor.
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Introduction

Benzimidazole [1] is a heterocyclic aromatic organic compound. 
�is bicyclic compound consists of the fusion of benzene and 
imidazole. Benzimidazole derivatives play important role in medical 
�eld. Benzimidazole derivatives have found the appreciation in 
diverse therapeutic areas including antimicrobial activity [2,3], the 
activity against several viruses such as HIV [4,5], antiallergic [6,7], 
antioxidant [8], antihistaminic [9], antitubercular [10], anti-diabetic 
[11], antitumor [12] activity.

Many researchers have concentrated on the development of 
small molecules of ACCase inhibitor as antimicrobial activity. Several 
bacteria such as gram positive, gram negative bacteria are responsible 

http://dx.doi.org/10.4172/scientificreports.439


http://dx.doi.org/10.4172/scientificreports.439


Citation: More PM, Antre RV, Shelke TT, Mutha MM, Badr SM, et al. (2012) Docking Studies of Benzimidazole Derivatives as Coenzyme-A 
Carboxylase (ACCase) Inhibitor. 1:439. doi:�����������������V�F�L�H�Q�W�L�¿�F�U�H�S�R�U�W�V��������

Page 3 of 6

Volume 1 �‡ Issue 9 �‡ 2012

receptor is merged together. From biopredicta tool edited this complex 
and selected ligand and receptor structure to check their interactions.

Result and Discussion

Focused compound screening libraries are commonly used to 
improve the e�ciency and productivity of early drug discovery e�orts. 
Traditionally each compound in a focused library is selected based 
upon structural and physical properties that will increase its probability 
of having activity for one speci�c target. In this study we have extended 
this approach in order to identify potential multi-ligands as inhibitors. 
Following are the active residues involved in docking (Figures 1-3) 
(Table 1).

Figure 2f: Hydrogen bonding and hydrophilic interaction of 15A ligand molecule.

Figure 2g: Hydrogen bonding and hydrophilic interaction of 21A ligand 
molecule.

Figure 2h: Hydrogen bonding and hydrophilic interaction of 23A ligand 
molecule.
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Conclusion

To our knowledge, this is �rst report correlating the antimicrobial 
activity with acetyl coenzyme A carboxylase inhibitors protein and 
describing the binding site of protein. From protein ligand interaction 
as structure base drug design we reported that ARG292A, TYR82A, 
GLY83A, GLY165A, GLY166A, HIS236A, GLN 237A, LYS238A, 
VAL295A are involved in molecular docking. In conclusion, we 
have also reported a novel series of benzimidazole sca�old as 9B, 9D, 

Figure 3e: Ligand molecule 7a docked in cavity no.1 of PDB (3JZI).

Figure 3f: Ligand molecule 9D docked in cavity no.1 of PDB (3JZI).

Figure 3g: Ligand molecule 21A docked in cavity no.1 with assorted 
representation of PDB (3JZI). �7�K�H�� �¿�J�X�U�H�V�� ���D�����K�� �V�K�R�Z�V�� �W�K�H�� �+�\�G�U�R�J�H�Q��
bond interaction in green color and the hydrophobic interaction blue color. 
�7�K�H�� �¿�J�X�U�H�V�� ���D�����J�� �V�K�R�Z�V�� �W�K�H�� �O�L�J�D�Q�G�� �P�R�O�H�F�X�O�H�� �G�R�F�N�H�G�� �L�Q�� �F�D�Y�L�W�\�� �Q�R������ �Z�L�W�K�� �W�K�H��
receptor. The logP value (Table 1) of ligands 9E, 12A, 15A shows the very 
less as compared with other ligands, because 9E, 12A and 15A contains two 
carbonyl group substitution. Although, the substituted elucidated, molecular 
docking experiments indicates that ligand binds at active site residue only 
�S�U�H�G�L�F�W�H�G���E�\���%�L�R�S�U�H�G�L�F�W�D���!�!�9�/�L�I�H�0�'�6�����������D�V���V�K�R�Z�Q���L�Q���¿�J�X�U�H�����D��

No.45 w 
/GS2 gs
0 1 l
S
Q
q71 0 0 1 3. 0  >>j
Ed
(Structure45 w 
/GS2 gs
0 1 l
S
Q
q81 0 0 1 2
/S81 >>j
Ed
(Dock score 45 w 
/GS2 gs
0 1 l
S
Q
q91 0 0 1 T*
((kcal/mol)45 w 
/GS2 gs
0 1 l
S
Q
301 0 0 1 w 
88/24 23 285983 l
S
Q
q
1 0 0 1 500.3148956 285.115097 675.11cal//mol)45 w 
/GS2 gs0 0 1 339.4488068 230.7019958 cm
0 0 0 0 01 5/GS2 gs
0 1 l
S
Q
301 0 07 0 7 314.670733S2 Fig 0  0 0 01 5/G22 gs
0 1q5 5 6312562 gs
- 5 636749 342.1917572 668S
Q.9012959 230.72RG
83082 J8)Tj
0K
0.05 w 
/G66.S
Q
q
1 0 5 6312562 gs
- 5 636749 343.51730 0667.6858521959 230.72RG
83082 J8)Tj
0K
0.05 w 
/G62 g
Q
q
1 0 5 6312562 gs
- 5 636749 342.1917572 658.8987122959 230.72RG
83082 J8)Tj
0K
0.05 w 
1GS27 g
Q
q
1 0 5 6312562 gs
- 5 636749 350.461212296 1 0594177959 230.72RG
83082 J8No.45 w 
/GS2 gs
0 /GS.73239674 1 2293. 0-4 05
8907019958 cm
0 0 0 0 01 5/G4S2 gs0 0 1 339.07 0  1 l7019958 cm
0 0 0 0 01 5/G52 gs
0 1 l
S
Q
309S
Q307 0 7B314.670733S2 Fig 0  0 0 01 5/G62 gs
0 1q5 5 590219 gs
- 5 597839 346.118988 593/G 59098959 230.72RG
83082 J8

http://dx.doi.org/10.4172/scientificreports.439


http://dx.doi.org/10.4172/scientificreports.439
http://jocpr.com/vol2-iss4-2010/JCPR-2-4-215-224.pdf


Citation: More PM, Antre RV, Shelke TT, Mutha MM, Badr SM, et al. (2012) Docking Studies of Benzimidazole Derivatives as Coenzyme-A 
Carboxylase (ACCase) Inhibitor. 1:439. doi:�����������������V�F�L�H�Q�W�L�¿�F�U�H�S�R�U�W�V��������

Page 6 of 6

Volume 1 �‡ Issue 9 �‡ 2012

anti-asthmatic activitives of some novel benzimidazole derivatives. J Chem 
Pharma Res 2: 215-224. 

2. Ozden S, Atabey D, Yildiz S, Göker H (2005) Synthesis and potent antimicrobial 
activity of some novel methyl or ethyl 1H-benzimidazole-5-carboxylates 
derivatives carrying amide or amidine groups. Bioorg Med Chem 13: 1587-
1597.

3. Sztanke K, Pasternak K, Sidor-Wojtowicz A, Truchlinska J, Jozwiak K (2006) 
Synthesis of imidazoline and imidazo[2,1-c][1,2,4]triazole aryl derivatives 
containing the methylthio group as possible antibacterial agents. Bioorg Med 
Chem 14: 3635-3642.

4. Porcari AR, Devivar RV, Kucera LS, Drach JC, Townsend LB (1998) Design, 
synthesis, and antiviral evaluations of 1-(substituted benzyl)-2-substituted-5,6-

http://dx.doi.org/10.4172/scientificreports.439
http://jocpr.com/vol2-iss4-2010/JCPR-2-4-215-224.pdf
http://jocpr.com/vol2-iss4-2010/JCPR-2-4-215-224.pdf
http://www.ncbi.nlm.nih.gov/pubmed/15698776
http://www.ncbi.nlm.nih.gov/pubmed/15698776
http://www.ncbi.nlm.nih.gov/pubmed/15698776
http://www.ncbi.nlm.nih.gov/pubmed/15698776
http://www.ncbi.nlm.nih.gov/pubmed/16455261
http://www.ncbi.nlm.nih.gov/pubmed/16455261
http://www.ncbi.nlm.nih.gov/pubmed/16455261
http://www.ncbi.nlm.nih.gov/pubmed/16455261
http://www.ncbi.nlm.nih.gov/pubmed/9548815
http://www.ncbi.nlm.nih.gov/pubmed/9548815
http://www.ncbi.nlm.nih.gov/pubmed/9548815
http://www.ncbi.nlm.nih.gov/pubmed/9548815
http://www.ncbi.nlm.nih.gov/pubmed/9435891
http://www.ncbi.nlm.nih.gov/pubmed/9435891
http://www.ncbi.nlm.nih.gov/pubmed/9435891
http://www.ncbi.nlm.nih.gov/pubmed/9435891
http://www.hindawi.com/journals/chem/2011/685246/abs/
http://www.hindawi.com/journals/chem/2011/685246/abs/
http://www.hindawi.com/journals/chem/2011/685246/abs/
http://www.ncbi.nlm.nih.gov/pubmed/10605056
http://www.ncbi.nlm.nih.gov/pubmed/10605056
http://www.ncbi.nlm.nih.gov/pubmed/10605056
http://www.ncbi.nlm.nih.gov/pubmed/9630848
http://www.ncbi.nlm.nih.gov/pubmed/9630848
http://www.ncbi.nlm.nih.gov/pubmed/9630848
http://sciencelinks.jp/j-east/article/200005/000020000599A0999235.php
http://sciencelinks.jp/j-east/article/200005/000020000599A0999235.php
http://sciencelinks.jp/j-east/article/200005/000020000599A0999235.php
http://www.ncbi.nlm.nih.gov/pubmed/21334900
http://www.ncbi.nlm.nih.gov/pubmed/21334900
http://www.ncbi.nlm.nih.gov/pubmed/21334900
http://www.ncbi.nlm.nih.gov/pubmed/21334900
http://www.ncbi.nlm.nih.gov/pubmed/14584950
http://www.ncbi.nlm.nih.gov/pubmed/14584950
http://www.ncbi.nlm.nih.gov/pubmed/14584950
http://www.ncbi.nlm.nih.gov/pubmed/11012027
http://www.ncbi.nlm.nih.gov/pubmed/11012027
http://www.ncbi.nlm.nih.gov/pubmed/11012027
http://www.ncbi.nlm.nih.gov/pubmed/19875284
http://www.ncbi.nlm.nih.gov/pubmed/19875284
http://www.ncbi.nlm.nih.gov/pubmed/19875284
http://www.ncbi.nlm.nih.gov/pubmed/8747466
http://www.ncbi.nlm.nih.gov/pubmed/8747466
http://www.ncbi.nlm.nih.gov/pubmed/8747466
http://www.ncbi.nlm.nih.gov/pubmed/15610732
http://www.ncbi.nlm.nih.gov/pubmed/15610732
http://www.ncbi.nlm.nih.gov/pubmed/15610732
http://www.ncbi.nlm.nih.gov/pubmed/2673009
http://www.ncbi.nlm.nih.gov/pubmed/2673009
http://www.ncbi.nlm.nih.gov/pubmed/6137188
http://www.ncbi.nlm.nih.gov/pubmed/6137188
http://www.ncbi.nlm.nih.gov/pubmed/4154092
http://www.ncbi.nlm.nih.gov/pubmed/4154092
http://www.ncbi.nlm.nih.gov/pubmed/350618
http://www.ncbi.nlm.nih.gov/pubmed/350618
http://www.ncbi.nlm.nih.gov/pubmed/10481043
http://www.ncbi.nlm.nih.gov/pubmed/10481043
http://www.ncbi.nlm.nih.gov/pubmed/10481043
http://www.ncbi.nlm.nih.gov/pubmed/10481043
http://www.ncbi.nlm.nih.gov/pubmed/1633156
http://www.ncbi.nlm.nih.gov/pubmed/1633156
http://www.ncbi.nlm.nih.gov/pubmed/1633156
http://www.ncbi.nlm.nih.gov/pubmed/15012290
http://www.ncbi.nlm.nih.gov/pubmed/15012290
http://www.ncbi.nlm.nih.gov/pubmed/15012290
http://www.ncbi.nlm.nih.gov/pubmed/9927652
http://www.ncbi.nlm.nih.gov/pubmed/9927652
http://www.ncbi.nlm.nih.gov/pubmed/9927652
http://nopr.niscair.res.in/handle/123456789/10539
http://nopr.niscair.res.in/handle/123456789/10539
http://nopr.niscair.res.in/handle/123456789/10539



