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cyclization are commonly used to adjust solubility, stability, and target specificity. These ~ ;c" e
modifications can reduce metabolic degradation, improve membrane permeability,
and minimize off-target effects, making natural products more suitable for clinical
development.

Derivatization also enables the exploration of structure-activity relationships (SAR). By
systematically modifying specific regions of a natural product, researchers can identify
functional groups critical for target binding and biological activity. This rational approach
facilitates lead optimization, guiding the design of molecules with enhanced potency,
selectivity, and reduced toxicity. For example, semi-synthetic derivatives of paclitaxel, an
anticancer natural product, have improved solubility and reduced side effects compared
to the parent compound, illustrating the power of chemical modification in therapeutic
optimization.

Recent advances in synthetic chemistry, enzymatic catalysis, and computational
modeling have accelerated natural product derivatization. Chemoenzymatic methods
allow selective modifications that are difficult to achieve using conventional chemical
synthesis, while computational approaches predict how structural changes affect activity
and pharmacokinetics. Additionally, high-throughput screening of derivatized libraries
enables rapid identification of promising candidates for further development.

Challenges in natural product derivatization include maintaining biological activity
while improving drug-like properties and navigating complex molecular architectures.
Careful design and iterative optimization are essential to balance potency, stability, and
pharmacokinetics.

Conclusion

Natural product derivatization represents a strategic approach in modern drug discovery,
enhancing the therapeutic potential of biologically active molecules. By modifying
chemical structures to improve stability, solubility, and selectivity, researchers can
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optimize lead compounds while exploring
new chemical space. With advances in
synthetic techniques, enzymatic catalysis,
and computational modeling, natural
product derivatization continues to drive the
development of innovative, effective, and
safer therapeutics, solidifying its role as a
critical tool in the search for next-generation
drugs.
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