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Abstract-

In the current investigation, Tuberculosis remains a formidable global
health challenge, necessitating innovative approaches for effective
treatment. Current study attempted to identify potential pyridyltriazole
derivatives for Mtbenoyl-reductaselnhA inhibition from virtually
designed ligand library. Molecular docking study was utilized for
identification of hits against selected molecular target. This in silico study
delved into the molecular interactions between potential compounds and
the Mtbenoyl-reductaselnhA (PDB 5JFO). Furthermore, research utilising
doi: 10.48047/AFJBS.4.4.2022.327-354 molecular docking have been conducted to get mechanistic understanding
and molecular interactions in opposition to the mycobacterial InhA
enzyme. Utilising a molecular docking analysis, hits against specific
molecular targets were found. Compound 21 emerged with the highest
negative binding affinity (-10.2kcal/mol) further followed closely by
compound 5 (--10.1 kcal/mol) and found exhibiting promising
interactions within the active site of enoyl-reductaselnhA. According to
the In-silico ADME prediction, every designed molecule has drug-like
qualities and is appropriate for oral bioavailability. These findings
emphasize the potential of these compounds as inhibitors and place the
footing for further optimization to develop more potent anti-TB
therapeutics.
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1. OVERVIEW-

One of the deadliest and oldest infectious diseases is tuberculosis (TB), which is
brought on by the Mycobacterium tuberculosis (Mtb)*. Tuberculosiscaused by Mtbremains a
persistent global human health threat and continues to pose threat with a significant impact on
morbidity and mortality worldwide?. According to the World Health Organization's 2022
global tuberculosis report, 10.6 million new cases of tuberculosis were expected to have
caused almost 1.6 million deaths globally in 2013.3The burden of TB in India persists as a
significant public health challenge highlighting its global prevalence and the alarming
incidence of drug-resistant cases within the country?. India is one of the top eight countries
responsible for more than two-thirds of the world's TB cases as of 2020°. The majority of
drug-resistant tuberculosis cases worldwide are also found in India. In addition, statistics
indicate that India accounts for one in four global cases of multidrug-resistant tuberculosis
(MDR-TB). An estimated 119,000 MDR-TB infections were recorded in India in 2021°% 7.
However, these numbers may be greatly underestimated due to testing constraints and the fact
that only 76% of newly diagnosed TB cases and 73% of patients who previously underwent
treatment have been evaluated for rifampicin resistance®. In India, the number of patients who
were further started on treatment for MDR-TB and extensively drug-resistant (XDR)-TB was
remarkably low, at 4 per 100,000 and 1 per 100,000 in 2021, respectively.®°. Alarmingly,
the overall success rates of TB treatment in India were suboptimal and stood at 57 percent in
2019. These concerning statistics from India underscore the urgent need for improved testing,
appropriate treatment, and enhanced strategies to combat drug-resistant TB*Z.

Enoyl-reductaselnhA is one of the key enzymes essential for the survival of Mtb*?.
Mycolic acid production, an essential part of the mycobacterial cell wall, depends on
InhA3.For the production of mycolic acid and the integrity of the bacterial cell wall, InhA

catalyzes the last step of fatty acid elongation and reduces double bonds in fatty acids® 4.
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Isoniazid, a first-line anti-TB medication, targets it to decrease its function and interfere with
the formation of mycolic acid'®.The necessity of comprehending the complex mechanisms
controlling InhA and its involvement in drug resistance, however, has been emphasized by
the rise of drug-resistant strains®. The current work used docking study to in silico identify
possible hits against Mtbenoyl-reductaselnhAl’. One can determine the medications' binding
orientation and affinity towards their specific targets by utilizing the results of a molecular
docking investigation®®,

2. Material and Methods
insilico docking study -
2.1 Ligand preparation

Using ACD/Chemdraw software, the chemical structures and SMILES of the
designed compounds were created [19]. In order to rectify the tautomeric and ionization
states, produced structures were protonated using BIOVIA Discovery Studio[20]. The
Avogadro program was utilized to minimize energy in the created chemical structures [21].
The force field MMFF94 with the steepest descent algorithm was applied to the developed
compounds in order to minimize their energy [22]. The structure of the newly designed
ligands was drawn (Table 1).

2.2 Protein preparation

The RCSB Protein Data Bank23 provided the previously published crystal form structure of
Mtbenoyl-reductaselnhA (PDB 5JFO), which has a resolution of 2.91 A [26]. All of the het
atoms and water molecules were eliminated from the downloaded protein crystal structure in
order to improve it for docking study [27]. To protonate the residues of amino acids in a
pristine protein crystal structure, polar hydrogen atoms were added?. The protein structure
enhancementprotocol was performed using BIOVIA Discovery Studio [20].

2.3 Molecular docking-



Ashish K. Mullani /Afr.J.Bio.Sc. 4(4) (2022) Page 330 to 10

Virtually designed compoundswas subjected to docking study against (PDB 5JFO). Docking
protocol was executed using the PyRx 0.8 program?®. The AutoDockVina wizard unit of
PyRx 0.8 was used to import and choose prepared protein and ligand structures?’. The blind
docking protocol was used to explore the binding ability of docked compounds on entire
protein surface?® 2°. Grid box was focused at center coordinates as X: -38.776, Y: -29.025, Z:
25.0202and the dimension of grid was selected as X: 93.7654, Y: 92.0372, Z:
73.3332coordinates. By default, the exhaustiveness was set to 8% 3!, Each compound's
docked pose with the highest negative binding affinity was stored in pdb format, and

BIOVIA Discovery Studio was used to examine other binding interactions[32-35].

2.4 Drug likeness properties

The physicochemical properties of designed pyridyltriazole derivatives (1-24) were
evaluated in accordance with established rules to determine their drug-likeness. Veber's rule
and Lipinski's rule of five were used in this investigation to assess the drug-likeness features.
To determine the drug-likeness and ADMET profile of designed compounds, several critical
factors were examined, including molecular weight, lipophilicity, hydrogen bond donors and
acceptors, molecular refractivity, topological polar surface area, and number of rotatable
bonds in the drug-likeness. SwissADME was used for the to determine their drug-likeness
[11-15].

2.5 Predicted ADME Study-

The Pharmacokinetics properties are determined by using the ADMETsar and & pkCSM
server. The pharmacokinetics properties include adsorption, distribution, metabolism and
excretion.

ADMET parameters were predicted using admetSAR 3.0 & pkCSM web server [23]. ADME
parameters such as water solubility, CaCo2 permeability, intestinal absorption, P-
glycoprotien, volume of distribution, blood brain barrier (BBB) and CNS permeability along
with Toxicity parameters such as AMES toxicity (mutagenicity) and Hepatotoxicity [27]
were predicted [11-15].

3. Results & Discussion-
3.1 Molecular docking-
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The molecular docking of the designed molecules i.e. pyridyltriazole derivatives are docked
with the 5JFO protein of the INHA enzyme (2-trans-enoyl-acyl carrier protein reductase). The
binding affinity of the compounds is observed between the ranges of -10.2 to -7.1. Amongst
all the twenty four molecules 1,3,5,11,16,21& 22 was observed to be the most potent
molecule with the docking score of -9.7, -9.4, -10.1, -8.0, -8.2,-10.2 7 -9.3 respectively.
The negative binding affinities reflected the thermodynamic favorability of binding
interactions indicating a potentially stable complex formation between Compound 21 and the
targeted enzyme. Compound 21 demonstrated the highest negative binding affinity with value
of -10.2 kcal/mol. Compound 21 formed a Conventional Hydrogen Bond with ILE21, SER
20, SER 94AND VAL 65 at a bond distance of 3.33, 2.91, 3.24, 3.30, 3.46A (Table-2)
respectively. Compound 21 established a n-Sigma bond with ILE 95 while this residue was
also involved in forming diverse interactions including n-m Stacked, m-Donor Hydrogen
Bondwith Compound 21. Amino acid residues such as PHE 41 AND PHE 97 participated in
the formation of n-n Stacked and n-Donor Hydrogen Bond interactions with Compound 21.
The 3D binding orientation of Compound 21 with Mtbenoyl-reductaselnhA (PDB 5JFO) was
depicted in (Figure-1). The diverse interactions described between Compound 21 and the
amino acid residues of InhA highlighted its possible potential as a strong inhibitor.
Additionally, compound 5 exhibited the second-highest negative binding affinity of -
10.1 kcal/mol against Mtbenoyl-reductaselnhA (PDB 5JFO). Binding profile compound 5
showed formation of a carbon-hydrogen interaction with ILE 21, SER 20, along with a z-
Stacked bond with the PHE 41, PHE 97 residue. Furthermore, a n-Donor Hydrogen Bond
binding interaction was observed between compound 5 and THR 197.Compound 5 engaged
in n-Alkyl interactions with multiple amino acid residues, namely ILE 95, ILE 122 and ALA
198. Formation of diverse range of interactions demonstrated by compound 5 with specific
amino acid residues within the active site of InhA underscores its possibility of potential as a
potent inhibitor. The formation of specific interactions like Conventional Hydrogen Bond, n-
Sigma, - Stacked andrn-Donor Hydrogen Bond interactions may play a significant role in
the molecular recognition and binding of small molecules with their respective TB targets
(Figure-2).
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Figure-1. Binding interaction of Compound 21 against Mtbenoyl-reductaselnhA (PDB 5JFO)

Figure 2. Binding interaction of Compound 05 against Mtbenoyl-reductaselnhA (PDB 5JFO)

3.2. In-silico approach for ADME study and drug likeness prediction

The physical and chemical properties of a compounds are thoroughly examined to assess
whether or not they satisfy criteria such as the Lipinski rule of five when evaluating how
drug-like it is. Several parameters are taken into account, including topological polar surface
area (TPSA), logP, hydrogen bond donors (HBD), number of rotatable bonds, molecular
mass, molar refractivity, and hydrogen bond acceptors (HBA).

A summary of the findings is given in (Table 3), which shows that every derivative closely
follows the Lipinski Rule of Five without any violations.
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3.3. In silico pharmacokinetic and toxicity prediction-

The pharmacokinetic and toxicity evaluation's findings, which are broken down in Tables
(Table 4), demonstrated promising characteristics for each of the various metrics examined.
Interestingly, high rates of intestinal absorption were demonstrated by all of the substances.
Compounds showed remarkable 100% absorption. Nonetheless, three crucial factors were
taken into account while analyzing their distribution: the distribution volume, permeability of
the blood-brain barrier (BBB), and permeability of the central nervous system (CNS). The
results showed that the compounds had a reasonable volume of distribution, pointing to a

possible advantageous distribution of these compounds within the body.

The compounds' low permeability through the BBB and CNS, however, suggests that their
capacity to enter vital CNS regions is restricted. Additionally, the drugs' metabolic activity
against important cytochrome P450 enzymes (CYPs) was assessed. The findings
demonstrated that while each drug was inert against CYP2D6, it was active against CYP3A4,
CYP1A2, CYP2C19, and CYP3A4. These results suggest that the chemicals that were
produced have a substantial metabolic activity within the human body. The potential for
effective metabolism was shown by the activity demonstrated against several CYP enzymes,
which also improved the pharmacological profiles of these enzymes. The synthesized drugs
showed intriguing results from the in silico toxicity assessment, despite their favorable
pharmacokinetic properties.

All of the wvarious compounds showed AMES toxicity, with the exception of
some compounds. This suggested that these substances may have mutagenic qualities. On the
other hand, synthetic substances are hepatotoxic and may be harmful to liver cells. Although
the pharmacokinetic characteristics of these drugs are excellent, the reported toxicities raise
serious concerns. By addressing these problems structurally, these chemicals' safety may be
improved. In summary, these results underscore the significance of striking a balance
between safety and efficacy, and they also point to the necessity of more chemical

modification in order to attain lower toxicity.
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Table 1: Newly designed pyridyl triazole derivatives.
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Table-2: Binding affinity along with binding interactions of designed compounds against
Mtbenoyl-reductase InhA (PDB 5JFO)

Comp.Code PDB ID Binding Affinity Interactlng . Type qf Distance
residues Interaction
THR1% donal 3.03
SER 94 onaerr:) 'Zﬂa 316
ALA 22 éong 3.29
ILE 21 3.01, 3.36
Carbon
SER 20 Hydrogen 3.59
1, 5JFO 9.7 bond
ILE 95 Pi-Sigma 3.90
PHE 41 Pi-Pi stacked 3.86
ALA 198 4.05
LEU 197 . 5.02
Val 65 Pi-Alkyl 518
ILE 122 4.82
PHE 97 Pi-Pi stacked 433
GLY 14 Pi-Sigma 3.37
76 PHE 41 5.29
2 SJFO ILE122 i Ally] 5.24
ILE 16 y 4.1
ILE 95 4.96
SER 94 Conventional 3.02
THR196  Hvdrogen 3.18
Bond
ILE 85 Pi-Sigma 3.81
3. 5JFO -9.4 PHE 41 Pi-Pi stacked 3.97
ILE 122 4.69
VAL 65 . 5.28
ALA 198 Pi-Alkyl 447
ILE 16 5.18
GLY 96 Carbon 3.53
GLY 14 Hydrogen 3.31
bond
4. 5JFO ILE 95 Pi-Sigma 3.98
PHE 41 . 4.86
PHE 97 Pi-Pi stacked ~399
VAL 65 Pi-Alkyl 5.42
SER 94 : 3.32
5. 5JFO 101 Conventi 93¢

GLY 96 onal 3.14
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VAL 65 Hydrogen 2.71
Bond
ILE 21 Carbon 3.89
Hydrogen
SER 20 bond 4.11
Pi Donor
THR 196 Hydrogen 3.61
Bond
PHE 41 Pi-Pi 4.10
PHE 97 stacked 4.85
ILE 95 5.26
ILE 122 Pi-Alkyl 4.72
ALA 198 4.81
Conventional
SER 94 Hydrogen 3.12
Bond
Carbon
ASP 64 Hydrogen 3.34
bond
6 SIFO 1 ILE 16 Pi-Sigma 357
PHE 41 Pi-Pi stacked 4.66
ILE 122 4.15
Pi-Alky 525
ILE 95 4.32, 4.80
VAL 65 4.45
Conventional
LYS 118 Hydrogen 3.07
Bond
Carbon
) GLY 14 Hydrogen 3.69
7. 5JFO 7.9 bond
ILE 95 Pi-Sigma 3.88
Eﬂg ZI Pi-Pi stacked —ii;
VAL 65 Pi-Alkyl 5.11
SER 94 Conventional 3.18
VAL 65 Hydrogen 515 541
Bond
Carbon
8. 5JFO -9 GLY 96 Hydrogen 3.41
bond
ILE 95 Pi-Sigma 3.82
PHE 41 Pi-Pi stacked 4.52
ILE 122 Pi-Alkyl 5.35
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GLY 14 Carbon 3.37
SER 94 Hydrogen 3.38
bond
ILE 16 o 3.91
-1.7 . e
9. 5JFO ILE 95 Pi-Sigma 3.84
PHE 41 Pi Sulfur 5.19
ILE 16 . 3.91
VAL95 Pi-Alkyl 3.84
Conventional
ASP 64 Hydrogen 2.20
Bond
10. 5JFO -7 ILE 95 Pi-Sigma 3.70
PHE 41 Pi-Pi stacked 4.08
ILE 122 . 4.89
VAL 65 Pi-Alkyl 5.15
SER 94 Conventional 3.32
THR 39 Hggzge” 3.03
GLY 14 3.08
-8.2 Carbon
11. SIFO SER 13 Hydrogen 3.51
bond
ILE 95 o 3.90
ILE 16 PI-Sigma 355
PHE 41 Pi-Pi stacked 473
Conventional
LYS 118 Hydrogen 3.89
Bond
12. 5JFO -1 ILE 95 Pi-Sigma 3.68
PHE 41 .. 5.35
POE 97 Pi-Pi Stacked 385
VAL 65 Pi-Alkyl 5.09
SER 20 Conventional 291
THR196  Hvdrogen 3.66
Bond
ILE 16 Pi-Sigma 3.58
13. 5JFO -1.2 PHE 97 L 4.21
GLY 14 Pi-Pi Stacked 233
ILE 95 5.12
ILE 122 Pi-Alkyl 5.08
PHE 41 4.68
Carbon
14. 53FO 7.8 GLY 14 Hydrogen 3.57
bond

ILE 95 Pi-Sigma 3.91
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EHE g; Pi-Pi Stacked ggg
VAL 65 Pi-Alkyl 5.12
Conventional
GLY 96 Hydrogen 2.29
Bond
ILE 95 Pi-Sigma 3.99
15. 5JEO 75 PHE 41 Pi-I:)ii ?Dt??rked 3.79
PHE 41 Shaped 5.31
ILE 16 4.61,4.61
ILE 122 Pi-Alkyl 475
VAL 65 5.13
ILE 95 Carbon 4.74
GLY 14 Hydrogen 3.0
bond
Pi- Donor
16. 5JFO -8.0 GLY 96 Hydrogen 4.06
Bond
PHE 97 Pi-Sigma 3.99
PHE 41 Pi-Pi Stacked 4.87
VAL 65 Pi-Alkyl 5.48
Carbon
GLY 14 Hydrogen 3.69
bond
17. 5JFO -8.0 ILE 95 Pi-Sigma 374
PHE 97 Pi-Pi Stacked _ 38
PHE 41 5.29
ILE 16 . 5.19
VAL 65 Pi-Alkyl ——Za3
Conventional
SER 94 Hydrogen 3.18
Bond
Carbon
GLY 14 Hydrogen 3.45
18. 5JFO -7.9 bond
ILE 16 Pi-Sigma 3.96
ILE 95 3.95
PHE 41 Pi-Pi Stacked 4.60
VAL 65 . 4.50
ILE 122 Pi-Alkyl —387
Conventional
19. 5JFO -7.6 SER 94 Hydrogen 2.96, 2.57
Bond
GLY 96 Carbon 3.69
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Hydrogen

bond
GLY 14 Pi-Sigma 3.83
PHE 41 Pi-Pi Stacked 5.56
ILE 16 5.27
ILE 21 . 410
ILE 95 Pi-Alkyl 514
MET 147 4,17
SER 94 Conventional 3.34
GLY 96 Hgﬂge” 3.14
VAL 65 2.73
ILE 21 Carbon 4.09
SER 20 Hydrogen 3.87

bond
20. -10 THR 196 Pi-Donor 3.59

5JFO Hydrogen -
GLY 14 Bond 3.72
PHE 97 Pi-Pi Stacked 4.87
Pi-Pi T
PHE 41 Shaped 4.12
ILE 95 5.27
ILE 122 Pi-Alkyl 4,71
ALA 198 4,78
ILE 21 C i I 3.33
ILE 20 on:jerr; ";za 201
SER 94 yBong 3.24
-10.2 VAL 65 3.30
21. 5JFO ' —
ILE 95 Pi- Sigma 3.46
PHE 97 Pi-Pi Stacked 3.84
Pi-Pi T
PHE 41 Shaped 4.95
Conventional

SER 94 Hydrogen 3.05

Bond
ILE 95 Pi- Siama 3.71
22. 5JFO -9.3 ILE 122 g 3.82

.. 5.44, 4.21,
PHE 41 Pi-Pi Stacked 367
ILE 16 . 4.58
VAL 65 Pi-Alkyl 537
Conventional

2. 5IFO 79 LYS 118 Hydrogen 3.06

Bond
GLY 14 Carbon 3.47
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Hydrogen
bond

ILE 95 Pi- Sigma 4.48

PHE 41 .. 4.67

PHE 97 Pi-Pi Stacked 381

ILE 16 . 4.90

VAL 65 Pi-Alkyl 5.43

ILE 95 Pi- Sigma 3.91

PHE 41 . 5.17
24. 5JFO -7.9 PHE 97 Pi-Pi Stacked 387

ILE 16 Pi-Alkyl 481

Table 3: Predicted physicochemical properties, lipophilicity, solubility, and drug-likeness of

the identifed 24 compounds %28,

Lipinsk
Comp | MW(g/m | nR | mlog | HB | HB | | TPS | i’s V?Or;zzeo \\fieot:;is
d. ol) ot P A D A | violatio
ns on
n
1. 4695 | 6 | 317 7 | 1 123'7 162'2 0 0 1
2. 315.78 3 2.95 4 0 84.95 | 94.76 0 0 0
3 4695 | 6 | 317 | 7 | 1 122'7 165'2 0 0 1
4. 324.4 4 1.98 4 0 94.15 98 0 0 0
5. 584.39 7 3.08 9 2 147 | 211.9 0 3 1
6. 341.39 5 1.45 6 0 |9292 112'2 0 0 0
7. 297.34 3 1.48 5 1 |81.96 11;,.9 0 0 0
8. 327.34 4 1.92 6 1 |87.18 1424'4 0 0 1
Q. 315.78 3 2.95 4 0 |84.95|94.76 0 0 0
10. 297.34 3 1.48 5 1 |81.96 11;"9 0 0 0
11. 327.34 4 1.92 6 1 |87.18 14;"4 0 0 1
12. 371.41 6 1.18 7 0 |99.41 1252'4 0 0 0
13. 389.27 4 2.92 4 1 |96.79 105'7 0 0 0
14. 311.36 4 1.74 5 0 |86.43|103.9 0 0 0
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9
15. 297.34 3 1.48 5 1 |81.96 11;"9 0 0
16. 20536 | 3 | 228 | 4 | 0 |s8a9|9476| 0O 0
17. 327.34 4 1.92 6 1 |87.18 14;"4 0 0
18. 30039 | 4 | 253 | 4 | 0 |8971|9476] O 0
19. 327.36 4 1.2 6 1 | 8845 12;"2 0 0
20. 594.4 7 21| 9 | 2 14:6 2119| 2 3
21, 56151 | 8 | 167 | 11 | 3 14;'2 26;'5 2 2
22. 37939 | 3 | 171 | 7 | 1 1072'9 1452 0 0
23. 311.36 4 1.74 5 0 |86.43 10:'9 0 0
24, 28134 | 3 | 243 | 4 | 0 |7904|9476| 0O 0
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Table 4: Predicted ADMET properties of the identifed 24 hits by using pkCSM server [25-28]

Absorptio o ) Excretio o
Distribution Metabolism Toxicity
n n
Intestinal vd Bbb c =
S ns ota
absorptio . | Substrat o AMES Hepatotoxici
(human | permeabilit | permeabilit Inhibitors Clearanc | toxicity
Com n ) e ty
e
p. (human) Y Y
_ ] Numeric ) :
numeric | numeric _ _ Categoric | Categorical
numeric numeric 2D |3A | 1A | 2C1 | 2C | 2D | 3A (log
(% (log L _ al (Yes/
(log BB) (log PS) 6 4 2 9 9 6 4 | ml/min/k
absorbed) | kg—1)n ) (Yes/No) No)
g
Ye
1. 100 0.195 -1.634 -2.502 No | Yes | No | Yes No | NO 0.212 Yes Yes
S
2. 94.343 -0.763 0.03 -2.07 No | Yes | Yes | Yes | No | No | No 0.083 No Yes
Ye
3. 98.998 1422 -1.23 -2.025 No | Yes | No | Yes NO | Yes| 0.351 Yes hics
: S
4. 96.401 | 0715 | -0.016 2276 | No | Yes|Yes| No | No [ No | No | 0.186 No Yes
Ye
5. 98.376 -1.626 -2.096 -1.983 No | Yes | No | Yes No | Yes 0.305 No Yes
S
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6. 95.996 1 -0.821 -2.513 No | Yes | Yes| No | No | No | NO 0.319 Yes Yes
7. 93.119 -0.909 -0.589 -2.375 No | Yes|Yes| No | No | No | NO | -0.018 Yes No
8. 89.296 1053 10.893 2373 No | Yes | Yes| No | No | No | No 0115 Yes Yes
9. 04,343 -0.763 0.03 -2.07 No | Yes | Yes | Yes | No | No | No 0088 No Yes
10. 93.119 -0.909 5 No | Yes | Yes| No | No | No | No 0.102 Yes Yes
-0.589 -2.375
11. 89.296 -1.053 -0.893 -2.373 No | Yes | Yes| No | No | No | No 0.293 Yes Yes
12. 95.993 |-1.134 -1.049 -3.095 No | Yes | Yes| No | No | No | No 0.565 No Yes
13. 90.333 90.333 -0.701 -2.026 No | Yes | Yes| Yes | No | No | No | -0.189 No Yes
14. 96 -0.864 -0.098 -2.349 No | Yes | Yes| No | No | No | No 0.311 Yes Yes
15. 93.119 -0.909 -0.589 -0.589 No | Yes|Yes| No | No | No | No 0.162 Yes Yes
16. 95.801 -0.695 -0.695 -2.111 No | Yes | Yes | Yes | No | No | No 0.157 No Yes
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17. 89.296 -1.053 -0.893 -2.373 No | Yes | Yes| No | No | No | No 0.315 Yes Yes
18. 95.692 -0.639 0.027 -2.135 No | Yes | Yes| Yes | No | No | No 0.121 No Yes
19. 93.115 -1.046 -0.817 -2.539 No | Yes | Yes| No | No | No | No 0.169 Yes Yes
Ye
20. 96.936 -1.613 -1.936 -2.075 No | Yes | No | Yes No | No 0.283 Yes Yes
S
Ye
21. 93.049 -1.749 -2.288 -2.401 No | Yes | No | Yes No | Yes 0.341 Yes Yes
S
22. 88.412 -1.26 -0.928 -2.33 No | Yes| No | No | No | No | No -0.004 No Yes
23. 96 -0.864 -0.098 -2.349 No | Yes | Yes| No | No | No | No 0.129 Yes Yes
24. 96.003 0726 0.031 22185 No | No | Yes| No | No | No | No 0.216 Yes Yes




Ashish K. Mullani /Afr.J.Bio.Sc. 4(4) (2022) Page 348 to 10

Conclusion-

This in silico study delved into the molecular interactions between potential compounds and
the Mt benoyl-reductaselnhA (PDB 5JFQO) which is a crucial target in TB therapy. Compound
21emerged with the highest negative binding affinity (-10.2 kcal/mol) further followed
closely by compound 5 (-10.1 kcal/mol) and found exhibiting promising interactions within
the active site of enoyl-reductaselnhA. The elucidation of these compound-target interactions
via docking studies contributes significantly to rational drug design. It will offer insights
crucial for refining hit compounds and ultimately fostering the creation of more effective
treatments against TB.

The chosen ligands with higher binding affinities showed zero violations of Lipinski rules
with similar bioavailability and a high rate of gastrointestinal absorption in the drug-likeness
and pharmacokinetic profile prediction results. On the other hand, toxicity parameters like
carcinogenicity and cytotoxicity were all predicted as non-toxic (inactiveness). The majority
of the designed compounds have lead-like characteristics and ADMET values that fall within
an acceptable range.
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