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2019:
Research Fields

1- Organic synthesis of medicinal and pharmaceutical agents

Organic synthesis involves strategies for making compounds from readily available starting materials
by one or more steps. The heart of organic synthesis is designing synthetic routes to a molecule. A
systematic approach for designing a synthetic route to a target molecule is to use an intellectual
exercise called a retrosynthetic analysis, which can determine the reactions and starting materials
needed.
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2- Structure activity relationship:

The structure—activity relationship (SAR) is the relationship between the chemical structure of a
molecule and its biological activity. This allows modification of the effect or the potency of a bioactive
compound (typically a drug) by changing its chemical structure. Medicinal chemists use the techniques
of chemical synthesis to insert new chemical groups into the biomedical compound and test the
modifications for their biological effects.
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3- NMR Methods to Characterize Protein-Ligand Interactions:

Structural information pertaining to the interactions between biological macromolecules and ligands is
of potential significance for understanding of molecular mechanisms in key biological processes.
Recently, nuclear magnetic resonance (NMR) spectroscopic techniques has come of age and has
widened its scope to characterize binding interactions of small molecules with biological
macromolecules especially, proteins.
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4- Cycloaddition reactions:

Cycloadditions are among the most useful tools for organic chemists, enabling them to build
carbocyclic and heterocyclic structures. These structures can then be used to develop a broad range
of functional materials, including pharmaceuticals, agrochemicals, dyes, and optics. With
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contributions from an international team of leading experts and pioneers in cycloaddition chemistry,
this book brings together and reviews recent advances, trends, and emerging research in the field.
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5- Molecular Docking:

Molecular docking is a key tool in structural molecular biology and computer-assisted drug design.
The goal of ligand-protein docking is to predict the predominant binding mode(s) of a ligand with a
protein of known three-dimensional structure. Successful docking methods search high-dimensional
spaces effectively and use a scoring function that correctly ranks candidate dockings. Docking can be
used to perform virtual screening on large libraries of compounds, rank the results, and propose
structural hypotheses of how the ligands inhibit the target, which is invaluable in lead optimization. The
setting up of the input structures for the docking is just as important as the docking itself, and analyzing
the results of stochastic search methods can sometimes be unclear. This chapter discusses the
background and theory of molecular docking software, and covers the usage of some of the most-
cited docking software.
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