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Click-based and Computer-assisted Modern Chemistry Insights and Discoveries

Nature-based drug discovery, design, and development is a popular
approach since the nineteenth century. To date, we have around
40% pharmaceutical drugs of both natural origins and their semi-
synthetic derivatives. Undoubtedly, nature-origin drug discovery
and development constitutes one of the major platforms in
medicinal chemistry. However, the traditional approaches are
getting old day by day in the context of the outcome, merits, and
applicability of the above-mentioned 4D process (Islam, 2025).
Therefore, the modern researchers are always in search of new,
time- and cost-effective, but sensitive and outcome-based strategies
in medicinal chemistry and drug discovery.

Discovery, design, and development of drugs from natural origins
are always expensive and time-demanding processes. It is because
each step has a high failure rate. The modern medicinal scientists
realize the fact, and they are continuously searching for new and
rapid strategies to overcome the limitations and challenges
integrated into the overall process. The click chemistry (CC) and
computer-assisted drug design (CADD) are two modern, hopeful,
and equally popular approaches in drug development research. CC
permits a promising chemo-selective synthetic process; therefore,
molecular coupling has been possible for fragments since 2001
(Zhang et al, 2021; Ashe, 2022). This process allows effective
synthesis and modification of new drug candidates from a variety
of sources with advanced target delivery, while CADD is helpful for
the target identification, search and optimization of lead
compounds, prediction of pharmacokinetic and pharmacodynamic
parameters, and so on. The CADD-based study emerged in the
1970s. There is no doubt that CADD has already attracted modern
drug scientists due to its potential for the acceleration and
reduction of time and cost of the drug development process (Wu et
al,, 2020).

Patent restrictions are one of the major obstacles in the drug
development process. The CC is considered a magic weapon for the
researchers to overcome this obstacle through its magic, as it can
transform the active compound skeleton rapidly and improve the
activity of drug candidates (Mironov et al., 2023). The CC is able to
synthesize and modify natural products, adjust certain chain
lengths, and improve the targeting capacity of the drug molecules
(Spieler et al,, 2020; Brauer et al,, 2022). It is to be noted that many
existing drugs have some shortcomings, including poor selectivity
and stability in the host, extensive synthetic routes, side effects, and
so on. The CC is a promising solution for these cases (Ali et al,
2022).

On the other hand, CADD is already evident to employ for effective
and efficient designing and development of new drugs. Silicon-chip-
based methods are frequently used for the identification of targets,
seeking out and optimization of lead compounds, and prediction of
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all possible biopharmaceutical properties, which is one of the
potential weapons of the researchers to understand possible
beneficial and harmful effects of a drug candidate in the host.
Molecular docking and dynamics, virtual screening, along with the
pharmacophore and ADMET (absorption, distribution, metabolism,
excretion, and toxicity) prediction, are some popularly known
approaches in CADD study (Wadanambiet al., 2023).

Besides time, cost, and efforts, both CC and CADD approaches are
considered readily updatable methods, which is a denominator for
taking upcoming challenges and overcoming problems in discovery,
designing, and developing therapeutic moieties from a variety of
sources. Another important fact is to reserve plant and animal
kingdoms’ rights in the universe.
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