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Preface 

The work presented in this thesis is spread over a span of four and a half years. In this work, 
several in silico techniques were employed to study the potential leads against various targets 
such as aurora kinase, hepatitis C virus, COVID-19, monkeypox virus, adenovirus, histone 
lysine methyl transferase (HKMT), and ghrelin O-acyltransferase (GOAT). 

Computer-aided drug design (CADD) has been extensively explored for facilitating lead 
discovery and optimization with advantages in terms of both high speed and low cost that 
finally increase the probability of success in the drug development process. A variety of in 

silico methods have evolved in CADD that have two major application areas, i.e., ligand-
based drug design (LBDD) and structure-based drug design (SBDD). In the present study, 
we have employed both structure-based (molecular docking) and ligand-based (QSAR) drug 
design techniques, as together they become a powerful tool to study potential ligands for one 
or more targets. Further, several other in silico techniques were employed, and the major 
part of the work deals with the design of new inhibitors (drug design), repurposing 
techniques, and the development of predictive and statistically robust QSAR model for the 
design of new inhibitors. The use of drug repurposing techniques has become a game-
changer in this field. It has the potential to completely transform the pharmaceutical industry 
by providing an innovative and efficient method of determining new therapeutic uses for 
already-approved drugs.   

On the other hand, the QSAR technique also plays a vital role in lead optimization step in 
any drug discovery program, which is significantly utilized to save time, money, and, more 
importantly, animal sacrifice. The basic steps involved in developing predictive QSAR 
models comprise dataset collection, data curation, descriptor calculation, data pre-treatment 
of calculated descriptors, model development employing various chemometric techniques, 
model validation, and applicability domain determination. In this thesis, the QSAR 
technique was proficiently utilized to understand the structural features that are favourable 
for the activity as well as to attain desirable selectivity. Further, the developed QSAR model 
provided valuable information to design new molecules with improved activity, and it is also 
utilized for predicting the activity of a query or newly designed molecule.  

The work has been presented in this thesis under the following sections: 

Chapter I : Introduction 
Chapter II : Methodology 

Chapter IIIA : Screening of drug efficacy of rosmarinic acid derivatives as 
aurora kinase inhibitors by computer-aided drug design 
method 

Chapter IIIB : Virtual Screening of telaprevir and danoprevir derivatives 
for hepatitis C virus NS3/4A protease inhibitors 

Chapter IVA : Preliminary identification of hamamelitannin and 
rosmarinic acid as COVID-19 inhibitors based on 
molecular docking 
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Chapter IVB : Molecular docking, ADME and toxicity study of some 
chemical and natural plant based drugs against COVID-19 
main protease 

Chapter IVC : Repurposing of existing pharmaceutical drugs against 
monkeypox virus: an in silico study 

Chapter IVD : Computational insights into pediatric adenovirus inhibitors: 
in silico strategies for drug repurposing 

Chapter VA : QSAR study of benzofuran and indole derivatives to 
predict new compounds as histone lysine methyl 
transferase inhibitors 

Chapter VB : Discovery of new oxadiazolo pyridine derivatives as potent 
ghrelin O-acyltransferase inhibitors using molecular 
modeling techniques 
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In the “Introduction” section, basic information is provided on the power of computer-aided 
drug design, its evolution, significance, and general information about aurora kinase and the 
hepatitis C virus. This section also comprises drug repurposing strategy, its major 
significance, and basic information about COVID-19, the monkeypox virus, and adenovirus. 
The detailed information on QSAR technique and ideas about HKMT and GOAT inhibitors 
is also included in this section. The detailed information related to various computational 
techniques and their methodologies has been provided in the section “Methodology”. 
Research works related to drug design are discussed in ‘Chapter III’, while studies of drug 
repurposing strategies have been thoroughly discussed in ‘Chapter IV’ section. Further, the 
QSAR-related works have been added in the ‘Chapter V’ section. Finally, ‘Concluding 
Remarks’ has been incorporated along with ‘References’, ‘Index’ and ‘Reprints’.  
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LBDD Ligand-based drug design 
LCAO Linear combination of atomic 

orbitals 
LFER Linear free energy relationship 
LGA Lamarckian genetic algorithm 
LMO Leave-many-out 
LOF Friedman lack-of-fit 
LOO Leave-one-out 
LUBAC Linear ubiquitin chain assembly 

complex 
LUMO Lowest unoccupied molecular 

orbital 
MAVS Mitochondrial antiviral signaling 
MBOAT Membrane-bound O-

acyltransferase 
MC Monte carlo 
MDDR Molecular detection of drug 

resistance 
MD Molecular dynamics 
MDCK Madin-Darby canine kidney 
MERS-CoV Middle East respiratory syndrome 

coronavirus 
MHRA Medicines and Healthcare 

products Regulatory Agency 
MLR Multiple linear regression 
MM Molecular mechanics 
MM-PBSA Molecular Mechanics Poisson-

Boltzmann Surface Area 
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MMV Molegro molecular viewer 
MPXV Monkeypox virus 
MW Molecular weight 
NANBH Non-A-non-B hepatitis 
natoms Number of heavy atoms 
NEMO NF-κB essential modulator 
NIH National Cancer Institute 
NM Newtonian mechanics 
NMR Nuclear magnetic resonance 
nOHNH Number of hydrogen bond donors 
nON Number of hydrogen bond 

acceptors 
nrotb Number of rotatable bonds 
NSCLC Non-small cell lung cancer 
NSP Non-structural protein 
nviolations Number of violations 
NVT Constant number of particles, 

volume, and temperature 
NPT Constant number of particles, 

pressure, and temperature 
OECD Organisation for Economic Co-

operation and Development 
OLS Ordinary least squares 
PCA Principal component analysis 
PBC Periodic boundary condition 
PCR Principal component regression 
PDB Protein data bank 
PK Protein kinases 
PLS Partial least-squares 
PME Particle-mesh Ewald 
PMV Python molecular viewer 
PRC2 Polycomb repressive complex 2 
PROTAC Proteolysis-targeting chimera 
PTM Post-translational modification 
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QM Quantum mechanics 
QSAR Quantitative structure-activity 
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Rg Radius of gyration 
RIG-I Retinoic acid-inducible gene I 
RLR retinoic acid-inducible gene-I-like 

receptor 
RMSD Root mean square deviation 
RMSE Root mean square error 
RMSF Root mean square fluctuation 
RTI Respiratory tract infection 
SAM S-adenosyl-L-methionine 
SARS-CoV-2 Severe acute respiratory syndrome 

coronavirus 2 
SASA Solvent-accessible surface area 
SBDD Structure-based drug design 
SCF Self-consistent field 
SCLC Small cell lung cancer 
SOT Solid organ transplantation 
SPX Smallpox 
STAT1 Signal transducer and activator of 

transcription 1 
STO Slater-type orbital 
SVM Support vector machines 
SVR Sustained virologic response rate 
TBK1 TANK-binding kinase 1 
TI Thermodynamic integration 
TLR3 Toll-like receptor 3 
TPSA Topological polar surface area 
ULR Univariate linear regression 
UM uveal melanoma 
UTI Urinary tract infections 
WDI World drug index 
WHO World Health Organization 
XC Exchange-correlation 
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