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Medicinal and Organic Chemistry and 
the Goals of Medicinal Chemistry

Introduction 
The relationship between organic chemistry and medicinal chemistry is evident in the 
drug discovery process. The initial stage of drug discovery involves identifying new drug 
targets and designing new drug candidates. Medicinal chemists work with biologists and 
pharmacologists to identify new drug targets and develop new drug candidates. Once a 
new drug candidate is identified, medicinal chemists use organic chemistry techniques 
to synthesize the compound and optimize its properties [1]. Organic chemistry is also 
involved in the study of the metabolism and pharmacokinetics of drugs. Pharmacokinetics 
is the study of how drugs are absorbed, distributed, metabolized, and excreted by 
the body. Organic chemists study the structure of drugs to understand how they are 
metabolized and how they interact with the body. This information is used to optimize 
the pharmacological properties of the drug, such as its bioavailability, potency, and safety. 
In addition to organic chemistry, medicinal chemistry also incorporates the principles of 
biochemistry, pharmacology, and molecular biology [2]. Medicinal chemists work closely 
with biologists and pharmacologists to understand the molecular mechanisms underlying 
disease and drug action. They use this information to design new drugs that can effectively 
target specific disease pathways [3].

The development of new drugs is a complex and lengthy process that requires the 
expertise of multiple disciplines. Medicinal and organic chemistry play a critical role in 
this process by providing the tools and techniques necessary to design and optimize 
new drugs [4]. These two fields of chemistry are essential in the pharmaceutical industry 
as they are involved in the development of drugs that can improve human health and 
quality of life. One of the significant trends in modern drug discovery is the use of natural 
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Abstract
Medicinal and organic chemistry are two interconnected branches of chemistry that are 
of utmost importance in the pharmaceutical industry. These two fields of chemistry are 
involved in the development of new drugs, studying their properties, and the optimization 
of their pharmacological activities. Organic chemistry is the branch of chemistry that deals 
with the study of compounds containing carbon. This field of chemistry plays a vital role 
in drug discovery and development as most of the drugs that are used to treat various 
diseases are organic molecules. Organic chemistry is involved in the synthesis of organic 
compounds, the study of their structure, properties, and reactivity. Organic chemists use 
various techniques and methods to synthesize new compounds, optimize their properties, 
and determine their pharmacological activity.

On the other hand, medicinal chemistry is the field of chemistry that deals with the design, 
development, and optimization of new drugs. Medicinal chemists work closely with 
biologists, pharmacologists, and other scientists to develop new drugs that can effectively 
treat various diseases. Medicinal chemistry involves the identification of new drug targets, 
the synthesis of new drug candidates, and the optimization of their pharmacological 
properties. Medicinal chemists use various tools and techniques to design and synthesize 
new drugs, optimize their properties, and determine their efficacy and safety.
Keywords: Medicinal and organic chemistry • Drug targets • Drug discovery • Tools 
and techniques to design • Synthesize new drugs • Organic compounds
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products as lead compounds. Natural 
products are compounds that are derived 
from natural sources such as plants, animals, 
and microorganisms. Many of the drugs 
that are used today are derived from natural 
products, such as antibiotics, antitumor 
agents, and immunosuppressant [5]. Natural 
products have a unique chemical structure 
and biological activity that can serve as a 
starting point for the development of new 
drugs. Organic chemistry and medicinal 
chemistry play a critical role in the study 
of natural products. Organic chemists 
use various techniques and methods to 
isolate and characterize natural products 
from their sources. They also use organic 
synthesis techniques to modify the structure 
of natural products to improve their 
properties. Medicinal chemists use natural 
products as lead compounds to design and 
optimize new drugs [6]. By studying the 
structure and properties of natural products, 
medicinal chemists can identify the key 
pharmacophores, which are the chemical 
features responsible for the biological activity 
of the compound.

The goals of medicinal chemistry

Medicinal and organic chemistry are two 
important fields of study that focus on the 
design, synthesis, and testing of new chemical 
compounds for their potential use as drugs 
or therapeutic agents. Medicinal chemistry 
aims to identify and develop new drugs that 
can be used to treat a variety of diseases and 
medical conditions, while organic chemistry 
is concerned with the synthesis and study 
of organic molecules, including natural 
products and synthetic compounds [7].

One of the main goals of medicinal chemistry 
is to discover and develop new drugs that are 
effective, safe, and affordable. This involves 
a process known as drug discovery, which 
typically involves several stages, including 
target identification, hit discovery, lead 
optimization, and preclinical development. 
In the target identification stage, researchers 
use a variety of techniques, such as genetic 
screening and bioinformatics, to identify 
potential drug targets [8]. Once a target 
has been identified, researchers use high-
throughput screening to identify small 
molecules that can interact with the target 
and potentially act as drugs. These molecules 
are referred to as hits, and they undergo 

further optimization to improve their efficacy, 
selectivity, and pharmacokinetic properties. 
Organic chemistry plays a critical role in 
drug discovery by providing the synthetic 
methods and techniques needed to create 
new compounds. Organic chemists use a 
variety of techniques, such as retrosynthetic, 
to design and synthesize new molecules that 
can interact with biological targets. These 
molecules may be derived from natural 
products or may be designed de novo using 
computational tools. Once a lead compound 
has been identified, organic chemists can 
use structure-activity relationships (SAR) 
to modify the compound and improve its 
potency and selectivity [9].

Natural products are an important source 
of new drug leads, and organic chemistry 
plays a key role in their discovery and 
development. Many drugs, such as penicillin 
and taxol, are derived from natural products, 
and organic chemists are constantly 
exploring new sources of natural products for 
potential therapeutic uses. Techniques such 
as bioassay-guided fractionation and high-
throughput screening are used to identify 
natural products with potential biological 
activity [10]. Once a lead compound has been 
identified, organic chemists can use synthetic 
methods to modify its structure and improve 
its properties.

Drug discovery, medicinal and organic 
chemistry

In addition to drug discovery, medicinal and 
organic chemistry are also involved in drug 
development and optimization. This includes 
the development of formulations and 
delivery systems, as well as the optimization 
of pharmacokinetic and pharmacodynamics 
properties. Organic chemistry plays a key role 
in developing new drug delivery systems, 
such as liposomes and nanoparticles, which 
can improve the solubility and bioavailability 
of drugs. Medicinal chemists also work to 
optimize the pharmacokinetic properties of 
drugs, such as their absorption, distribution, 
metabolism, and excretion (ADME) 
properties, to improve their efficacy and 
safety.

Conclusion 
Medicinal and organic chemistry are critical 
fields that play a central role in the discovery, 
development, and optimization of new 
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drugs and therapeutic agents. Through 
the application of synthetic chemistry, 
biochemistry, and computational tools, 
researchers in these fields are working to 
improve the health and well-being of people 
around the world.

Medicinal and organic chemistry are two 
closely related fields that play a critical role 
in the development and discovery of new 
drugs and treatments for various diseases. 
Medicinal chemistry involves the design, 
synthesis, and development of drugs while 
organic chemistry is concerned with the study 
of the structure, properties, and reactions of 
organic compounds. Organic chemistry, on 
the other hand, provides the foundation for 
medicinal chemistry by enabling chemists to 
synthesize and modify organic compounds to 
create new drugs. Organic chemists also play 
a vital role in identifying and characterizing 
natural compounds found in plants and other 
organisms that have medicinal properties. By 
understanding the chemical structure and 
properties of these compounds, organic 
chemists can modify them to enhance their 
potency and selectivity.

Over the years, medicinal chemistry has 
made tremendous contributions to the 
pharmaceutical industry, enabling the 
discovery and development of new drugs 
that have saved countless lives and improved 
the quality of life for many people. By 
understanding the biological processes 
involved in various diseases, medicinal 
chemists are able to design and synthesize 
compounds that can interact with specific 
targets in the body to treat or cure the disease. 
These drugs undergo rigorous testing and 
clinical trials to ensure their safety and 
efficacy before they can be approved for use.

Medicinal and organic chemistry are essential 
fields that play a critical role in the discovery and 
development of new drugs and treatments for 
various diseases. Through the design, synthesis, 

and modification of organic compounds, 
medicinal and organic chemists are making 
significant contributions to the pharmaceutical 
industry and improving the lives of millions of 
people around the world. While there are still 
many challenges to overcome, the continued 
advances in these fields give hope for the 
development of more effective and targeted 
drugs in the future.

References
1.	 Jackson Peter. The multiple ontologies of freshness 

in the UK and Portuguese agri‐food sectors. Trans 
Inst Br Geogr. 44, 79-93 (2019).

2.	 Tetila EC, Machado BB. Detection and 
classification of soybean pests using deep learning 
with UAV images. Comput Electron Agric. 179, 
105836 (2020).

3.	 Kamilaris A, Prenafeata-Boldú F. Deep learning in 
agriculture: A survey. Comput Electron Agric.147,  
70-90 (2018). 

4.	 Mamdouh N, Khattab A. YOLO-based deep 
learning framework for olive fruit fly detection 
and counting. IEEE Access. 9, 84252-8426 (2021).

5.	 Brunelli D, Polonelli T, Benini L. Ultra-low 
energy pest detection for smart agriculture. IEEE 
Sens J. 1-4 (2020).

6.	 Mamdouh N, Khattab A. YOLO-based deep 
learning framework for olive fruit fly detection 
and counting. IEEE Access. 9, 84252-8426 (2021).

7.	 Brunelli D, Polonelli T, Benini L. Ultra-low 
energy pest detection for smart agriculture. IEEE 
Sens J. 1-4 (2020).

8.	 Goyal M.  Endovascular thrombectomy after 
large vessel ischaemic stroke: a meta- analysis 
of individual patient data from five randomised 
trials. Lancet. 22, 416-430 (2016).

9.	 Headey D. Developmental drivers of nutrional 
change: a cross-country analysis. World Dev.  42, 
76-88 (2013).

10.	Suto J. Condling moth monitoring with camera-
equipped automated traps: A review. Agric. 12, 
1721 (2022).

https://rgs-ibg.onlinelibrary.wiley.com/doi/full/10.1111/tran.12260
https://rgs-ibg.onlinelibrary.wiley.com/doi/full/10.1111/tran.12260
https://www.sciencedirect.com/science/article/abs/pii/S016816991831055X
https://www.sciencedirect.com/science/article/abs/pii/S016816991831055X
https://www.sciencedirect.com/science/article/abs/pii/S016816991831055X
https://www.sciencedirect.com/science/article/abs/pii/S0168169917308803
https://www.sciencedirect.com/science/article/abs/pii/S0168169917308803
https://ieeexplore.ieee.org/abstract/document/9450822
https://ieeexplore.ieee.org/abstract/document/9450822
https://ieeexplore.ieee.org/abstract/document/9450822
https://ieeexplore.ieee.org/abstract/document/9278587
https://ieeexplore.ieee.org/abstract/document/9278587
https://ieeexplore.ieee.org/abstract/document/9450822
https://ieeexplore.ieee.org/abstract/document/9450822
https://ieeexplore.ieee.org/abstract/document/9450822
https://ieeexplore.ieee.org/abstract/document/9278587
https://ieeexplore.ieee.org/abstract/document/9278587
https://www.sciencedirect.com/science/article/abs/pii/S014067361600163X
https://www.sciencedirect.com/science/article/abs/pii/S014067361600163X
https://www.sciencedirect.com/science/article/abs/pii/S014067361600163X
https://www.sciencedirect.com/science/article/abs/pii/S014067361600163X
https://www.sciencedirect.com/science/article/abs/pii/S0305750X1200191X
https://www.sciencedirect.com/science/article/abs/pii/S0305750X1200191X
https://www.mdpi.com/2077-0472/12/10/1721
https://www.mdpi.com/2077-0472/12/10/1721



