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ABSTRACT
Aim: The configuration found programmed recreation ligand-receptor relations were worn 
during rework also rationale of investigate in order to establish budding bio-energetic candidate 
seeing that (Enoyl-ACP)-Enoyl-acyl carrier protein reductase (InhA) antagonist with in silico 
analog intend advance. Materials and Methods: InhA go towards NADH-dependent Enoyl 
ACP (Co-A) reductase enzyme folks also extend acyl fatty acid, which be progenitor of mycolic 
acid also myco-bacterial cells component. Quinazolin-4-one have been used to therapy a set 
of misery a set in human renowned mechanism exemplifies to facilitate various biological 
activities. Assortment of literature quinazolin-4(3H)-one derivatives exhibited anti-tubercular 
action have been raising targets of some quinazolin-4-one as well as exhibits all most various 
biological activity with increased anti-tubercular activity at 3rd position. Results: This study 
suggested that the designed quinazolin-4-one derivatives systematically investigate requisite 
affinity and drug likeness property beside the Enoyl ACP (InhA). The interface of lately deliberate 
candidates (QT1 to QDT8) among admirable binding interaction of alongside preferred (PDB 
ID: 4TZK) Macromolecule with good ADMET Properties. Conclusion: Further may launch a 
consistent medicine or sustain potential escort acknowledged and could exist additional taken 
for experimental studies.

Keywords: Quinazolin-4-one, Anti-tubercular, InhA, Binding affinity, ADMET Study, 4TZK. 

INTRODUCTION

Computer aided drug design materialize seeing that proficient 
way of finding latent pilot candidate among the developments 
of feasible drugs for a development of broad array of diseases.1,2 
Now a day an integer of computational applications is mortal 
used to discover prospective escort molecules as of enormous 
compounds. CADD applications move towards to drug 
innovation be succeeding lying on a day-by-day source. The 
modern inclination into drug propose is to wisely aim effective 
therapeutics among multi target possessions, elevated efficacy 
as well as few side belongings, particularly within stipulations of 
toxicity. Here, this research elaborated a about preface of CADD 
and also comprise the details of Structure Based Drug Design 
(SBDD) with their worn for identify potential drug candidates 
against Tuberculosis. In adding up, this examine afford modern 

summarize of the victory also restrictions of CADD premeditated 
candidate with confers its future forecast. To pioneer a latest 
drug to the advertise is an expensive concern so as to involves 
substantial moment as well as wealth. The typical time in use to 
determine a remedy is approximately 10-15 yrs., and the outlay 
stands at about US$ 800 million.3-5 Not amazingly, pharmaceutical 
industrial crucial point on dropping expansion times and budget 
without harmfully disturbing quality. In the 1990’s, an outsized 
figure of developments be undertaken using combinatorial as 
well as high-throughput viewing technologies which enhances 
the drug discovery.6-8 These technologies be mostly adopted as 
they enabled rapid synthesis also evaluation of huge libraries, 
other than regrettably, refusal momentous achievement and 
modest evolution headed for the development of new molecular 
entities was made.9,10 A blend of sophisticated computational 
techniques, chemical synthesis, biological science was introduced 
to accelerate the invention course, along with this combinatorial 
approach increases the level of innovation. Ultimately, the 
phrase CADD-(Computer-Aided Drug Design) was adopted 
on behalf of computer in drug invention.10,11 Highly developed 
computational applications encompass to be efficient utensils 
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prominent conquest comprise using these modules furthermore 
which is a dedicated restraint, whereby diverse computational 
applications be worn to replicate exchanges among receptors 
with drugs so as towards establish fastening affinity.12 Though, the 
methods refusal restricted to analysis of chemical relations also 
requisite findings. Since it has numerous applications ranging 
the design of compounds by chosen physiochemical properties 
towards the regulation of digital repositories of compounds. The 
present research towards lying on structure-based drug design 
and also an outline of CADD is represented in Figure 1 and 
Various approaches applied in CADD is presented at Figure 2.

Virtual Screening (VS) be a computational method worn for 
evaluation of outsized dataset molecule, with effectively worn 
towards harmonize High Throughput Screening (HTS) intended 
for drug discovery.1,13,14 Foremost intend of Virtual screening is 
en route for allow the hasty outlay effectual assessment of vast 
essential compound datasets to monitoring successful lead in 
synthesis followed by more revise.15 Virtual database selection 
could be applied to investigate outsized compound libraries using 
diverse computational approaches to recognize those moieties 
liable to fasten on target of attention.16,17 To a great coverage, 
Virtual evaluation mitigates the difficulty of drug production as it 
utilizes huge candidates pre-synthesized compounds.

SBDD-(Structure Based Drug Design)

According to structure based analog design taking place protein 
3D structural (three dimensional) in order to propose innovative 
biologically energetic molecules.18 Hence, the credentials of a 
target candidate with resolve its configuration is the key followed 
preliminary pace of SBDD.16,18 The notorious object might be an 
protein related among an illness of importance. According to 
binding interaction resolution budding candidates are resolute 
which satisfy the bustle of object protein with its embarrassment. 
Hence, SBDD utilizes in sequence as regards a genetic objective 
as well as recognize potentially latest medicine. Since like 

structure based drug design comprise an evident progression into 
the computational methods worn at the biophysics, medicinal 
chemistry, statistics, biochemistry, and additional fields.19 Logical 
advancements encircle outcome of more number of performance 
for predicting protein analogs further up to date methodologies 
facilitate the fortitude of the analogs of more integer of 
macromolecule through using EM-(cryo Electron Microscopy), 
NMR-(Nuclear Magnetic Resonance) and X-ray crystallography 
also computational system such as Molecular Dynamic (MD) 
imitation and homology modeling.21

Quinazolinone

The heterocyclic group of quinazolinone hub is together of two 
amalgamated six membered aromatic ring with benzene along 
with pyrimidine, its chemical formula C8H6N2 Complex bicyclic 
compound which was early-called as benzo-1,3 diazine were first 
equipped in the laboratory at 1903 by Gabriel, even though single 
of its derivatives was identified a lot prior. Depends on the place 
of keto or else oxo group it could be categorized into three types 
which is presented at Figure 3.

Among three core quinazolinone analogs 4-(3H)-quinazolinone 
are the majority widespread, either as natural products or as 
intermediates in different projected biosynthetic pathways. This 
is partly suitable towards analog creature ensuring starting 2 
amino benzoic acid or various esters like anthranilamide also 
anthranilonitrile.17,20 Facing production of quinazolin-4-one, 
being as reputable vicinity day by day newer, extra multifaceted 
derivatives of quinazolin-4-one compounds are still being 
revealed as well according to diversity of literature quinazolin-4-
one acquire nearly all the biological activities. The progress of 
narrative quinazolinone candidate as of anticancer remedy be 
painstaking a hopeful vicinity also investigator about the globe 
are constantly explore this part with the purpose of expand 
original drug candidates followed by name of drug is gefitinib 
as well as erlotinib (Figure 3). Assortment of literature says 

Figure 1:  Overview of CADD process.
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employ of amido, thio amido, N, N-dimethyl guanidinyl or N- 
pyridoyl, imid-amido, group by the side of third position of 
quinazolinone survive create to enhance anti tubercular activity. 
Pharmacologically quinazolinone are most imperative category 
in among the heterocyclic compounds. In attendance do research, 
towards synthesize substitution at third position quinazolin-4-
one candidates of innovative latent therapeutic agents.21 In silico 
study embrace interested in a preface also fundamental part 
of the drug innovative process, as well as which influence the 
whole path of drug design and advancement and also habitually 
acknowledged toward in silico proposition momentous outlay, 
endeavor, era cutback as well as additional green another 
among synthetic chemistry. In conclusion the main imperative 
indication among in silico moves towards is with the purpose 
of its additional investigational animals. Besides, for generate 
meticulous inhibitors, alertness of the difference among infective 
per son as well their applicable crowd biochemical pathways, 
macromolecular analogs, metabolism. Furthermore, towards 
detailed elucidation of target being a prime end result22 as well 
E-noyl-(ACP) acyl carrier protein reductase include suggested 
the same as a promising applicant against tuberculosis. The 
Structural analog based preset replication of drug-protein links 
is worn into improve with rationale cram to locate potentially 
bioactive candidates as enoyl-ACP reductase (InhA) antagonists 
via an in silico drug design advance.

In silico Admet

Lipinski’s rule be associated with Absorption, Distribution, 
Metabolism, Excretion and Toxicity (ADMET) which shape to 

facilitate within universal an oral active remedy has refusal other 
than single violation of subsequent componenets.23-27 Elected 
compounds followed by Hydrogen bond donor the total integer 
of nitrogen-hydrogen and oxygen-hydrogen bonds) of candidate 
should less than 5. Hydrogen bond acceptor (every nitrogen 
or oxygen atoms) atoms should not more than 10. Molecular 
Weight (MW) of compounds might be less than 500 Daltons or 
800 g. Octanol-water partition coefficient (Log P) of candidate 
should not higher than 5. Polar Surface Area (PSA) of molecules 
is less than 190 Aº. The values of Molar Refractivity (MR) of a 
molecule are within 40 to 130. The selected compounds contain 
number of atoms is in among 20-70. The array of overall rotatable 
bond in a compound is not greater than 10. These rules are 
significant to remain throughout drug discovery process with 
pharmacologically active pilot analog is optimized step-wise to 
enhance the motion as well as selectivity of the candidate, in 
addition to guarantee drug like physiochemical belongings. In 
attendance are assorted in silico utensils to calculate ADMET like 
ALOGPS, E-dragon, Padel-descriptors etc.23,27

MATERIALS AND METHODS21,33

Computational possessions for Molecular docking mock-up 
were worn to forecast the acceptable requisite confirmation 
of drug into protein-fastening concise also attaining purpose 
(dock score) embrace steric as well as electrostatic module of 
requisite parameterized widespread force pasture. This usefulness 
acceptable monitor situate of candidate for escort optimization. 
MGL device (Molecular graphic laboratory) also an Auto-Dock 
vina PyRx virtual program tool were retrieved as of www.scripps.

Figure 2: Various approaches applied in CADD. 

Figure 3: Core and marketed quinazolinone analogs.



Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1 (Suppl), Jan-Mar, 2024S96

Kavitha, et al.: Quimazolin-4-ones: Enoyl-acyl (ACP) Inhibitors using  in silico Design

edu, ChemSketch be withdraw on www.acdlabs.com, biovia 
Discovery studio visualizer get into. https://www.3dsbiovia.co 
m/biovia-discovery. The Mol folder of Ligand to PDB configure 
version was conceded using, Chem 3D Pro 8.0 and protein to 
PDB set-up paraphrase was agreed by Molecular Operating 
Environment (MOE). Molecular docking performed with 
Lenovo Personal Computer (PC) among an intelcore workstation 
as well as windows 7 operating scheme. Docking schoolwork was 
passed out by ligand molecular flexible dock technique executed 
in auto-dock vina software enclose.

Molecular Docking Studies

Preparation of Macromolecules

Enoyl acyl carrier protein reductase (Enoyl-ACP)) macromolecule 
structures are recovered within the RCSB PDB (Protein Data 
Bank) catalog. The realistic client boundary series “Auto dock” 
utensils are worn to set up, rush and also scrutinize the docking 
study results. Since, ligands exist not peptides, Gasteiger accuse 
exist structured followed among nonpolar hydrogen’ was pooled. 
Auto-dock desires meant for pre designed lattice plot, only pro 
definitive atom appearance. In attendance into ligand mortal 
docking keen on the similar occasion since it provisions the 

probable energy arise. The lattice requirements enclose place of 
magnitude explicitly energetic site in the macromolecule.28

Position exertion ligands, exploration of drug 
likeness exploration

The configuration figure of the consequent the 3D structure crystal 
type of the successive vigorous molecules of quinazolin-4(3H)-
one were intended sector of ChemDraw region catalog 
drug-likeness of ligands consistence are deliberate foe the chosen 
dynamic compounds performed via pkCSM software.

Legalization of target protein and ligands 
constitution

Auto dock vina Tactic is authenticating by pertinent crystal ligand 
of targets to build sure valuable selection progression. Auto-dock 
vina characterizes realistic Root Mean Square Deviation (RMSD) 
attain also precise requisite among receptor. Here in do research, 
for Enoyl-ACP reductase (PDB ID: 4TZK), the energetic location 
determined in the Biovia Drug discovery studio visualizer.

Docking

Docking was executed using PyRx virtual screening tools 
of auto dock. The outcome was measured into conditions of 

Figure 4:  Preparation of protein and Docking protocol.21
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complimentary requisite force. The greater fastening power 
attain subsequent towards Root Mean Square Deviation (RMSD) 
assessment of zero was painstaking the same as the binding 
interaction assessment ligand followed by post dock scrutiny was 
prepared with biovia discovery studio visualizer also equipped 
crystal (PDB) form of drug ligand and energetic position for 
protein as crystal lattice [PDB ID: 4TZK] was performed by 
Auto-dock Vina intended for prediction of requisite affinity and 
in connection docking grid box be put on approx. higher than 
90:90:90 and GA-(genetic algorithm) with evasion settings were 
occupied during study as well as search parameter, integer of runs 
and the extra settings be left like default. The consequences of 
docking computation seen in the results into declaration format 
presented in Figure 4.21

An arrangement with course of ligand in protein also the interface 
through amino acid so as to bind towards ligand was evaluated 
and envision among Auto Dock utensils. During the docked 
progression the top conformation is simulated in favor of entire 
compound later on minimization of the energy. The requisite 
vigor of elected ligand aligned with Enoyl-ACP reductase protein 
was predicted via auto dock vina and it is nearly everyone 
generally used docking tool as well in docking practice binding 
pose is produced also the binding pretense among higher requisite 
interaction equivalent towards Root Mean Square Deviation 
(RMSD) attain of nil were measured the same as binding affinity 
of ligand. The amino acid residues are interacting among the 
chosen quinazolin-4-one candidates produced H-bond relations 
many have Vander walls force amid special amino acid residues 
in the obligatory location. In general, all elected libraries have 
more binding affinity because due to an enhanced number of 
H-bond, vanderwalls appeal through amino acid of the requisite 
place also main dynamic compound was which given hydrogen 
bond interactions more the protein though pialkyl also pi-sigma 
interactions were analyzed.

Drug likeness, Bio activity prediction, and ADMET 
properties
The molecular configuration were drained with highly 
developed chemistry software like (ACD)/ChemSketch version 
12.0, ChemDraw ultra 8.0 as well as (SMILES) simplified 
molecular-key procession access system notation records be 
created and feed intense scheduled software’s to estimate the 
constraint. In silico study which have assisted to resolve the action 
of the composite though inside the host too acting as a vital tool 
for the drug innovative process also for the lead optimization. 
The molecular descriptors, drug likeness features of 2 substituted 
pyrazolone and sulphonamides of quinazolin-4-one done via the 
cheminformatics server (http://www.molinspiration.com) which 
given the outcome of Lipinski’s rule five (RO-5). ADMET of 
ligands is pharmacokinetic property computation to facilitate, be 
necessary toward exist scrutinize launch the efficacy in the host 
system and also legacy of ligand be deliberate, creation employ of 
admetSAR (http://lmmd.ecust.edu.cn/admetsar2/.29

RESULTS

Designing
The sequence of molecules were designed depends on the outcome 
present in the literature associated towards energetic binding 
position of Enoyl-ACP reductase. The structural character 
meant for efficient interface among the receptor also different 
parameters so as to encompass be explored into this study. The 
prominent properties recognized as of literature H- bonding also 
π-stacking exchanges are crucial, essential expert the fastening of 
inhibitors within the vigorous position of Enoyl ACP reductase 
inhibitors. The amino acid residues interacting within the newly 
designed quinazolin-4-one derivatives and also except few all the 
compounds exhibits hydrogen bond interaction, many having 
Vander walls attraction among unusual amino acid residues into 
requisite place. Generally, an every selected quinazolinones were 
initiate near have excellent fastening empathy as of an enhanced 

Figure 5:  General Structure of newly Designed Compounds and 3D crystal structure of the Macromolecules of 
Tuberculosis. 
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integer of H-bond, vanderwalls appeal with amino acid of 
an obligatory location. The majority lively moiety was which 
exhibited hydrogen bond interactions over the enzyme although 
pialkyl interactions, also pi-sigma interactions were analysis 
(QDT1-QDT8) listed in Table 1.

Molecular docking studies

To facilitate group of latent contender intended for supervision 
against Anti-TB, molecular docking made too investigated 
recently elected synthetic candidates as of quinazolin-4(3H)-one 
resting on the requisite pouch of protein such as Anti-TB (PDB 
ID: 4TZK). Assortment of journalism InhA related towards 
NADH-dependent enoyl-ACP (CoA) reductase protein folks also 
make longer acyl greasy acid, which are progenitor of mycolic 
acid and myco-bacterial cubicle barrier element. An analog-based 
programmed imitation of drug-protein relation was worn into 

revise followed by to locate potential bio-energetic as Enoyl-ACP 
(Enoyl-acyl carrier protein) Reductase antagonist among in silico 
analog intend advance. Here, this study selected PDP ID: 4TZK 
where Enoyl ACP reductase towards explore the binding affinity 
of quinazolin-4-one derivatives with the complex.30 All the 
selected compounds (QDT1-QDT8) were docked in resistance 
to the target of Anti-TB as well as ranked based on their docked 
value. In general, Compounds exhibiting docking score of 7.0 or 
even less or more than that are thought concerning the better 
agent for restraint of Tubercular agents. A complete assessment 
could be done and enlisted in the Table 1 and the table exemplify 
list of energetic compounds acquired later on docking evaluation 
furthermore vigorous candidate acquire excellent docked 
value of more than 7.0 kcal/mol. Among 8(QDT1 to QDT8) 
compounds were confirmed according to the binding interaction 
with 4TZK (Figures 1-3). From designed proposed molecules, 

Compound. code Binding affinity
Kcal/mol

Vander Walls H.bond Pi-alkyl Pi-sigma

PDB:4TZK 4TZK 4TZK 4TZK 4TZK
QDT1 -9.8 ILE A:15,16, PHE A:23, 

97, SER A:20, ALA A:22, 
MET A:98, ASP A:64, LEU 
A:63

GLY A:14, 96, SER 
A:94, ILE A:21

VAL A:65, ILE 
A:122, ALA A:198

ILE A:95

QDT2 -9.4 GLY A:96, MET 
A:103.147,155, ALA 
A:157, THR A:158, PRO 
A:156, PHE A:97, 149, LYS 
A:165, LEU A:218

MET A:98, THR 
A:196

ALA A:198, ILE 
A:21

MET A:199

QDT3 -9.0 GLY A:14,96, PHE A:97, 
LEU A:63, ILE A:16, ASP 
A:64, VAL A:65, THR 
A:196, SER A:20

SER A:94, ILE A:21 ALA A:198, ILE 
A:95

ILE A:122, 
PHE A:41

QDT4 -9.0 GLY A:96, MET 
A:103,147, 155, LEU 
A:218, ALA A:157, TYR 
A:158, PHE A:97,149, LYS 
A:165, SER A:94,

MET A:98, THR 
A:196

ALA A:198, ILE 
A:21

MET A:199

QDT5 -9.0 MET A:147, 161, GLY A: 
14, 96, LEU A:197, THR 
A:196, SER A:20, ILE 
A:21, ASP A:64

VAL A:65, LYS 
A:165

ILE A:16, ALA 
A:198

ILE A:95, ILE 
A:122

QDT6 -11.7 GLY A:14, SER A:20, 94, 
ASP A:64, GLN A:66, ILE 
A:22, THR A:158, 196, 
PRO A:193, PHE A:149,

GLY A:96, ILE 
A:194

VAL A:65, ILE A:95 MET A:199, 
PHE A:41, ILE 
122

QDT7 -11.6
QDT8 -11.0 MET A:147, PRO A:193, 

GLY A:96, PHE A:41, ILE 
A: 21, 95, SER A:20, THR 
A:158,196.

GlY A:14, SER A:94 ILE A:215, MET 
A:155

LEU A:218, 
ILE A:16

Table 1:  Interactions of Anti TB of Enoyl ACP reductase (4TZK) amino acid residues with Quinazolin-4-one moieties on receptor position.
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quinazolin-4-one of pyrazolone substituted ligand QDT6 with 
the best docked value (-11.7 kcal/mol) and quinazolin-4-one of 
suphonamide contained ligand among best docked score (-9.8 
kcal/mol) against Enoyl-ACP reductase (4TZK).

Molecular Interaction Studies

Drug likeliness, Bio activity and ADMET evaluation

Here, medicinal drug development, ADME (Absorption, 
Distribution, Metabolism, Elimination) features participate an 
imperative task into the victory otherwise stoppage candidates. 
Reduced properties may perhaps edge the disclosure of molecules 
into targets and also toxicity is one more especially imperative 
aspect which regularly overshadow of ADME measures. Lipinski’s 
rule be functional within appraise the bioavailability of an oral 
drugs, in addition lately elected candidates be calculated the drug 
likeness of molecular properties as well as bioactivity worn via 
software like cheminformatics and the prophecy of ADMET 
belongings worn by admetSAR databases. The chosen molecules 
in order to veber’s rule which they have rotatable bonds less than 
10 as well TPSA not more than 14. And also, its indicate selected 
compounds may have good oral absorption31 Table 2 represents 
that all the new quinazolin-4-one of drug likeness properties. 

Human Intestinal Absorption value should be in the 0.9 and 
further which indicates good intestinal absorption. AMES toxicity 
test evaluation engaged to find either the drugs are mutagenic or 
not, so as all the designed compounds (QDT1-QDT8) which 
is influenced negative values, that is they are non-mutagenic as 
well as non-carcinogenic and also designed compounds have 
exhibited lower oral acute toxicity (LD50) that is dose to origin of 
50% trial populace. And also, was found to be somewhat higher 
range, could be measured to be safe as well as series of LD50 listed 
in Table 3. The bioactivity value of the designed quinazolin-4-
one derivatives seeing as GPCR- (G-protein coupled receptor), 
nuclear receptor-ligand, ion-channel modulator, a kinase 
inhibitor, protease-inhibitor, also enzyme-inhibitor be analyzed 
as well represented in Table 4. A Moiety exhibited bioactivity 
value of more than 0.00 is most expected to reveal significant 
biological activity. Bioactivity assessment towards 0.0 for 
enzyme embarrassment when compared to added mechanisms.32 
Molecules have bioactivity assessment more than 0.00 for 
enzyme inhibition, as a result which could be measured with 
possess important biological activity by the relevant system. The 
newly designed compounds given bioactivity between 0.03 and 
0.51. These results validate the basis at the back of designing 
progression as Enoyl-ACP reductase inhibitor.

Ligands MW Log P HBA HBD TPSA nRB No of 
violation

QDT1 437.91 4.18 5 1 95.06 4 0
QDT2 448.46 3.46 7 1 140.89 5 0
QDT3 433.49 3.56 6 1 104.30 5 0
QDT4 446.53 3.61 6 1 98.30 5 0
QDT5 421.45 3.67 5 1 95.06 4 0
QDT6 454.92 4.88 5 1 72.69 4 0
QDT7 465.47 4.16 7 1 118.52 5 0
QDT8 438.46 4.37 5 1 72.69 4 0

Table 2:  Physiochemical possessions of the bouncy moieties with the convention of drug likeness.

Ligand
Analogs

HIA B.B.B AMES toxicity Carcinogenicity LD50-in rat (mol/
kg)

QDT1 0.9459 0.9434 Non-toxic Non-carcinogenic 2.068
QDT2 0.9592 0.9762 Non-toxic Non-carcinogenic 1.932
QDT3 0.8721 0.9688 Non-toxic Non-carcinogenic 2.552
QDT4 0.9410 0.9668 Non-toxic Non-carcinogenic 2.042
QDT5 0.9368 0.9544 Non-toxic Non-carcinogenic 1.981
QDT6 0.9685 0.9873 Non-toxic Non-carcinogenic 2.276
QDT7 0.9204 0.9786 Non-toxic Non-carcinogenic 1.982
QDT8 0.9680 0.9877 Non-toxic Non-carcinogenic 1.975

HIA: Human Intestinal Absorption; BBB: Blood-Brain Barrier; LD50: Lethal Dose, 50%.

Table 3: ADMET belongings of lately designed quinazolin-4(3H)-one Candidate.



Indian Journal of Pharmaceutical Education and Research, Vol 58, Issue 1 (Suppl), Jan-Mar, 2024S100

Kavitha, et al.: Quimazolin-4-ones: Enoyl-acyl (ACP) Inhibitors using  in silico Design

DISCUSSION

From above revision the docking poses was produced according 
towards docked protocols plus their resultant fastening pockets 
of investigations exist supposed supportive that considerate 

for requisite interactions on the embattled Protein. Molecular 
docking revise of elected quinazolin-4-one candidates subsist 
acquire away in addition to docked requisite affinity values for 
selected candidates ensuring in the assessment of -9.0 kcal/
mol and -11.7 kcal/mol which listed on Table 2 and Figures 3 

Figure 6a: Finest binding pose of the molecular intention with Enoyl-ACP reductase (4TZK).

Figure 6b: Finest 2D Structure of the molecular intention with Enoyl -ACP reductase (4TZK).

Compound.
Code

GPCR
Ligand

Ion Channel 
Modulator

Kinase 
Inhibitor

Nuclear 
Receptor 
Ligand

Protease 
Inhibitor

Enzyme 
Inhibitor

QDT1 0.08 0.03 0.18 0.47 0.22 0.06
QDT2 0.20 0.07 0.27 0.51 0.29 0.12
QDT3 0.12 0.08 0.19 0.45 0.23 0.07
QDT4 0.08 0.04 0.13 0.42 0.20 0.05
QDT5 0.07 0.03 0.13 0.44 0.20 0.04
QDT6 0.12 0.20 0.20 0.34 0.32 0.24
QDT7 0.22 0.24 0.29 0.39 0.39 0.29
QDT8 0.11 0.20 0.17 0.31 0.31 0.23

Table 4:  Bioactivity attain on projected quinazolin-4(3H)-one library.
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and 5. Each one plus all the proposed candidates exist set up to 
effectively clutch behind Anti -TB Enoyl ACP reductase as an 
outcome of entirely the capable site into intend protein followed 
by result analysis docked exploration exhibited to all of the 
docked moieties include lesser energy score (greater binding 
energy assessment) besides diverse an interaction importance of 
designed molecules (QDT1- to QDT8) which showed at Table 
2. Demonstrate the most admirable less binding energy (higher 
binding energy assessment) for that docked drug candidates also 
beside among 8 ligands in order to exist docked with the Enoyl 
ACP (InhA) reductase followed by the pyrazole substituted 
Cl,OCH3 and F, Sulphanilamide substituted Cl group with novel 
Quinazolinone of ligand (QDT6,T7,T8 and QDT1 ) produced 
added effectual into center of high binding attain of -11.7 kcal/
mol -11.6 kcal/mol -11.0 kcal/mol and -9.8 kcal/mol furthermore 
pyrazole enclosed candidates of NO2 cluster possess finest docked 
attain of (QDT2) 9.4 kcal/mol and ligands of OCH3,N(CH3)2, 
F(QDT3,QDT4,QDT5) molecule exhibits score of 9.0 kcal/
mol. Among all the selected ligands no violation with good 
drug likeness features also furthermore between entire chosen 
quinazolin-4(3H)-one candidates gone more the molecules have 
creditable HIA-(Human Intestinal Absorption) and B.B.B-(Blood 
Brain Barrier) among no carcinogenicity and AMES negative, as 
well as good bioavailability. The docked ligand pattern put on 
view hydrogen bond as well as pi-alkyl and pi-sigma exchanges, 
Electrostatic-interaction locate on Table 2 and Figure 6a and 6b.33 
Its relations screening to facilitate ligands bind reflective in hub 
of bouncy site wherever the quinazolin-4(3H)-one ligands fasten 
alongside exploit of Enoyl ACP reductase of Tuberculosis.

CONCLUSION

In present research, selected molecules of quinazoli-4-one 
derivatives followed by explore Enoyl- ACP reductase binding 
interactions with docked reading of macromolecule by the use 
of PDB ID: 4TZK. An integer of proposed quinazolin-4-one 
synthetic candidates in that several moieties that produce among 
an excellent sort of requisite energy be confirmed. Molecular 
docking analysis records given that the majority strong through 
the superior docked attains -9.0 kcal/mol and -11.7 kcal/mol as 
well as ADME and toxicity belongings. ADMET features as well 
as all the selected drug candidates were obeying the “Lipinski rule 
of five”. The ending of docking exploration exists towards each 
one of the docked candidates include lesser energy assessment 
(soaring binding energy score). According to docked attains of 
the candidate were preferred in addition to advance revise headed 
for build known imperative action against Enoyl-ACP (InhA) 
which might subsist valuable en route for enlarge improved 
inhibitory tuberculosis of quinazoli-4-(3H)-one candidates with 
also set necessitate intended for advance series of molecules will 
be synthesized and experienced on in vitro analysis.
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ABBREVIATIONS

Enoyl-ACP: Enoyl Acyl Carrier Protein; CADD: Computer 
aided drug design; SBDD: Structure based drug design; ADMET: 
Absorption, Distribution, Metabolism, Toxicity; PDB: Protein 
data bank; HBA: hydrogen bond acceptor; HBD: hydrogen bond 
donor; HIA: human intestinal absorption; GPCR: G-Protein 
coupled receptor; B.B.B: Blood brain barrier; TPSA: Topical 
polar surface area; 3D: Three dimensional; RMSD: Root Mean 
Square Deviation.

SUMMARY

The modern revision appraises their anti-tubercular biological 
prediction of quinazolin-4(3H)-one performed by computational 
method of structure-based design approach. In silico scrutiny 
executed by means of macromolecule (PDB: 4TZK) E-noyl-
ACP reductase protein and nominated ligands Docked in PyRx 
virtual program auto-dock vina. The overall studies confirm that 
elected compounds are suitable as anti TB. It might be fulfilled 
that most of the compounds showed momentous docking score 
as well as ADME and toxicity profiles so as to facilitate into the 
threat and also among the emergence of drug resistance there by 
it is imperative headed for discover with buildup more efficacious 
drugs (QDT6, T7, T8 and QDT1-Quinazolin-4-one derivatives) 
is a potential candidate for managing Tubercular agents as well as 
for further experimental studies. They have no other toxicities in 
addition to obey lipink’s rule of five suitable for oral drug.
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