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ABSTRACT

Tuberculosis continues to be a major cause of nditsbiand mortality all over the world. No new drbgs been
developed in the past 30 yr. Consequently, theemiurgent need to identify new drug targets icobgcteria and
eventually, develop new drugs. The enoyl acylieaprotein reductase (ENR) from Mycobacterium tghéosis is
one of the key enzymes involved in the type Iy fatid biosynthesis pathway of M. tuberculosis.efies of
pyrazoles linked with imidazoles were computatipnalesigned and energy minimized. These ligandse wer
investigated for drug like properties by calculgtihipinski’s rule of five using molinspiration. T8& compounds
were docked into the active site of ENR (PDB c@#€/l) using Argus lab docking software which showedd
affinity for the enzyme, when compared with thgibig energies of standard drug isoniazid (-8.3%wal.) Among

all the designed ligands, the ligand 4 showed nimneling energy values (-10.17kcal/mol). Further pl@nned to
synthesise these derivatives and to screen for #imti mycobacterial activity.
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INTRODUCTION

Tuberculosis (TB) is a chronic infectious diseaaased by mycobacteria of the “tuberculosis comfplexhich
includes primarilyMycobacterium tuberculosisTuberculosis continues to be a major cause ofbidity and
mortality throughout the world. Five decades dbexculosis control programmes using potentiallycaffious
drugs and the availability of BCG vaccine, havéefhito reduce the prevalence of infection in mastpof the
world. WHO report says that India alone accouatsnfiore than 25% of the world’s incident caseslftjas been
reported that more than 3 billion people have bemrinated with BCG, but still TB kills more tha,800 people
every weeklt has been estimated that TB accounts for aroinge3 cent deaths in HIV infected individuals [&].1
spite of this,no new drug has been developed till now. Hends,dan essential need to identify new drug targets i
mycobacteria and in order to, develop new drugs.
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The NADH-dependent enoyl- ACP reductase of Mheobacterium tuberculosis one of the important molecular
targets. The target for the first line anti tubdacwrug isoniazid (INH) is also the same [3]. EH@YCP reductase
(ENR) is a key regulatory enzyme in fatty acid gation, and it catalyses the NADH-dependent stepsxific
reduction o fa, p -unsaturated fatty acids bound to the acyl campi@tein [4]. Inhibition of ENR disrupts the
biosynthesis of the mycolic acids that are cemoaistituents of the mycobacterial cell wall [5].

Thus, we are claiming for a new class of anti tablar agent with a different mode of action andhats led
medicinal chemists to explore a wide variety ofrofml structures. Whereas many reports [6-10] vpeozed the
emergence of pyrazoles as potent antituberculantagbnidazole derivatives are known to possesiudetcular,
antifungal, anti-neoplastic activities [11-14].

This initiated the construction of our compoundsitaing both the pyrazole and imidazole ring systeén the
same matrix to serve as a new scaffold towardsi¢ivelopment of novel antimycobacterial agents. Adiogly we
planned to link pyrazoles and imidazoles to prodoeter anti tubercular agents and to evaluatertegactions
with the target by using ARGUS LAB docking software

MATERIALSAND METHODS

In the present study biological databases like P (Protein Data Bank) and bioinformatics softeidike Argus

lab [16], ACD ChemSketch [17], Online servers liKelnspiration[18] were been used. The Protein DBaak

(PDB) is a repository for the 3-D structural dafdasge biological molecules, such as proteins andeic acids.
The data, typically obtained by X-ray crystallogmgpor NMR spectroscopy and submitted by biologisisl

biochemists from around the world, are freely asit#e .The structure of enoyl acyl carrier proteymthase was
retrived from Brookheaven Protein Data Bank with BDB Id : 2H7I.

Using Chemsketch the structures of these ligand® wketched. These Ligands were taken for analy#ig
druglikeness properties. Drug likeliness index et the ideal procedure of rejection nonviablelleempounds
before they are even synthesized. One of the iwadit rules is Lipinski’s rule of five. For calcuiag Lipinski’s
rule of five we have used Molinspiratiaerver. Molinspiration is an online server useddtculate the molecular
properties of the ligands. Molinspiration tools anétten in Java, therefore can be used practicailyany computer
platform.

Molecular docking is a method to predict the pneférorientation of one molecule to a second whamfdo each
other to form a stable complex. Computers and rrogr (software) are often used to predict or sireuthe

possible reaction and/or interactions between twaeoules based on their three dimensional strusturdis

method can be used to predict possible bindersilibitors and as well to predict the associatiotwben the

molecules [19]. ArgusLab is a molecular modelingapipics, and drug design program for Windows ojpegat
systems. Argus Lab is the electronic structure mnogthat is based on the quantum mechanics, itigisethe

potential energies, molecular structures; geomgtimization of structure, vibration frequenciescobrdinates of
atoms, bond length, bond angle and reactions patfRa.

RESULTSAND DISCUSSION
Druglikeness properties of the ligands, the bindingrgies of the ligands and the Enoy I-ACP redigc{@H71) are

reportedin table 1& 2.
Ry
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Tablel: Druglike properties of the designed ligands

R: R> Hydrogen | Hydrogen No.of
SNo | Compound code LogP | M.Wt aé/ceptgrs gonogr}s violations

1 Ligand 1 Cl H 2.209| 244.68b 4 2 0
2 Ligand ¢ Br H 2.341 | 289.13¢ 4 2 0
3 Ligand ¢ F H 1.69f | 228.2¢ 4 2 0
4 Ligand 4 Cl Cl| 2.815] 279.13 4 2 0
5 Ligand 5 NH | H 0.607 | 225.255 5 4 0
6 Ligand 6 NQ H 1.49 255.37 7 2 0
7 Ligand 7 OH H 1.052| 226.23p 5 3 0
8 Ligand ¢ OH | OH | 0.761 | 242.23¢ 6 4 0

In vivo absorption capabilities of the designed moleculeee tentatively assessed by means of Lipinskis afi

five, which predicts that a compound administereally, will more likely have a good absorption cegrmeation.

All of them satisfies the rule; which indicates #@ik ligands1-&ave good absorption. So, the ligands 1-8 can be
taken for the docking study.

Docking results between ENR (2H71) enzyme and desidigandsre reported in Table 2

Table 2: Docking results of 2H71 with the ligandsl1-8

,\S|6 Compound code B'?g Lr;glg/%njr)gy
1 Ligandl -9.67

2 Ligand2 -9.52

3 Ligand3 -8.94

4 Ligand4 -10.17

5 Ligand5 -8.61

6 Ligand6 -8.47

7 Ligand7 -7.90

8 Ligand8 -8.01

9 ISONIAZID -8.39

Fig 1: Interaction and binding energy of Isoniazid with 2H7I

Based on the literature, it has been shown clahdy pyrazoles and imidazole can be used to tageyl acyl
carrier protein reductase. The energy values wamilated using Argus lab.

90
Pelagia Research Library



Purnima. Set al Der Pharmacia Sinica, 2013, 4(1):88-92

Grid box size X: 18.754 Y:20 A°, 7:20 A’Grid resolution: 0.4 AFlexible docking mode was chosen for docking.
Binding sitesGly96, Phe97, 11e102, Metl103, Phel49, Metl55, Pép2sal57, Tyrl58, Metl61, Pro193, Metl199,
Val203, lle215, Leu218 and Trp222 were chosen. Stamdard anti-tubercular agent isoniazid on dockiitip
enoyl acyl carrier protein reductase produced tteegy value of -8.39 kcal (Figure 1).

Ligand 4 showed a decreased in energy values ¢IKtal) (Figure 2) which means it was more compatiath
the receptor than the standard and other desidgmentls. Ligand 4 containing chorine at tiepssition of aromatic
ring showed better binding nature, which resultedecrease in binding energy

Fig 2: Interaction and binding energy of Ligand 4 with 2H7I

Pose 1: -10.17 kcalfmol

CONCLUSION

The enoyl acyl carrier protein reductase (ENR) frbtyicobacterium tuberculosiss one of the key enzymes
involved in the type Il fatty acid biosynthesis ipatly of M. tuberculosis Pyraole linked imidazoles were designed
and their druglikeliness scores showed that itlmalocked. These ligands were docked with ENR uanggslab.
With the standard isoniazid binding energy was 98cal/mol. While ligand 4 showed a drastic decreiasthe
binding energy, i.e., -10.17 kcal/mol. So it can dmncluded that the designed compounds can be tpaten
mycobacterial agent. In future research work wepda to synthesis these pyrazole derivatives arebsdor their
in-vitro anti mycobacterial activity
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