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Abstract

Drug design is a creative act of the same magnitude as composing, sculpting, or writing. The results can touch
the lives of millions and bring dollars of millions. Drug design, sometimes referred to as rational drug design or
simply rational design, is the inventive process of finding new medications based on the knowledge of a biological
target. Similarly, drug development is the process of bringing a new pharmaceutical drug to the market once a lead
compound has been identified through the process of drug discovery. It includes pre-clinical research
(microorganisms/animals) and clinical trials (on humans) and may include the step of obtaining regulatory approval
to market the drug. This review helps in the development of newer molecules for future drug discovery.
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Introduction
The development of new active therapeutic agents is currently a

critical and challenging issue to the pharmaceutical industry.
Medicinal and pharmaceutical chemistry is a scientific discipline at the
interaction of chemistry and pharmacology involved with designing,
synthesizing and developing pharmaceutical drugs. The process of
drug discovery involves the identification of candidates, synthesis,
characterization, screening, and assays for therapeutic efficacy. Once a
compound has shown its value in these tests, it will begin the process
of drug development prior to clinical trials [1-7]. Pharmaceutical
chemistry is focused on quality aspects of medicines and aims to assure
fitness for the purpose of medicinal products. The science of medicinal
chemistry involves the design and synthesis of novel drugs based on an
understanding of how drugs work in the body at the molecular level.
Medicinal Chemistry is a multifaceted discipline that encompasses
synthetic organic chemistry, natural products chemistry, enzymology,
chemical biology, structural biology and computational methods, all of
which is aimed at the discovery and development of new therapeutic
agents. Scientists in the field are well positioned to work as part of an
interdisciplinary team that uses chemical structural principles to
design effective drugs and diagnostic agents [8,9]. The techniques are
used in the fields of computational chemistry, drug design,
computational biology and materials science for studying molecular
systems ranging from small chemical systems to large biological
molecules and material assemblies. Nowadays, drug design and
development are followed by QSAR analysis, optimizing
pharmacokinetic and pharmacodynamic properties. Applications
involving genomics, proteomics, cheminformatics, bioinformatics,
high-throughput X-ray crystallography, targeted combinatorial
libraries, etc. mostly considered to raise the output in the form of
quality leads. Many works are still needed to minimize the time,
expenditure, and attrition rate in the drug discovery process
simultaneously addressing the huge unmet medical need across the

world [10,11] (Figure 1). Furthermore, Computer Aided Drug
Designing (CADD) techniques to assist organic and medicinal
chemists in drug design, development, and hit-optimization steps
during the drug discovery process.

A majority of working medicinal chemists have degrees in organic
chemistry, rather than medicinal chemistry. The chief role of medicinal
chemist is to design and synthesized the target structures required.
Therefore, the medicinal chemist is an essential member, who identify
whether proposed target structures are likely to be stable and whether
they can be synthesized or not. Chemists and medicinal chemists make
important contribution at various stages of drug research programme.
The medicinal chemist is most involved in drug discovery and drug
design. Organic synthetic chemists are involved in synthesizing drugs
by various synthetic techniques, while analytical chemists are involved
in quality control, data preparation and purity specifications. Other
practical skills acquired by different chemistry disciplines are
extraction of plant synthetic products, chromatography, distillation,
crystallization which have a vital role to designate a lead compound in
drug research programme. Multiple skills are required in order to
synthesize analogues of lead compounds to carry out structure activity
relationship. Spectroscopy experts have an important role in
interpretation of various spectral studies in determining structure of a
synthetic analogue. Development chemists generally plan and devise a
large scale (bulk) synthesis. A wide range of synthetic and medicinal
utility shown by heterocyclic hybrids inspired organic and medicinal
chemists to pursue the synthesis of newer motifs and evaluate their
pharmacophoric importance [12-17]. Finally, the varieties of chemistry
have contributed to life processes and to the efforts to advance the
quality of life as well as to the development of society from synthetic,
medicinal, pharmaceutical point of view.
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Figure 1: Different steps of Drug Discovery Process.

Conclusion
Finally, this opinion helps to find potential future directions on the

drug design and development of new effective and specific analogues
in synthetic, medicinal and pharmaceutical chemistry. Hence, this
information would give rise to design of better molecules with
enhanced drug properties and higher specificity, and together with
development of novel synthetic strategies.
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