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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 I1 : 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



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

Scope for Future study
Concluding Remarks
References

Index

Reprints

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 I'V’ 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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