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Retrosynthetic Planning as a Fundamental Framework in Organic Synthesis
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*Corresponding author: muammar.fawwaz@umi.ac.id

ABSTRACT

Retrosynthetic analysis plays a fundamental and pivotal role in the field of contemporary organic
chemistry. It serves as a strategic approach that guides chemists in the design and construction of
complex organic molecules. At its core, retrosynthesis involves mentally working backward from
the target molecule—often a complex and biologically important compound—to identify simpler
chemical entities that can be used as building blocks. This is done through a logical process known
as "disconnection," where specific bonds within the target structure are systematically broken to
reveal potential precursor molecules. These intermediates are then further simplified in successive
stages until the route reaches substances that are commercially available or easily synthesized from
basic reagents. One of the key strengths of retrosynthetic thinking is its focus on identifying crucial
transformations, such as the conversion of one functional group into another or the formation of
carbon-carbon bonds, that are essential to assembling the target compound. Through this
analytical breakdown, chemists are able to devise efficient synthetic routes that minimize the
number of steps (step economy), reduce waste (atom economy), and enhance control over
stereochemistry—an important consideration in the synthesis of chiral compounds. This
ultimately leads to more sustainable and practical chemical processes. In the context of drug
development, natural product synthesis, and other applications requiring the preparation of
structurally intricate molecules, retrosynthetic analysis is especially valuable. It allows chemists to
tackle the challenge of assembling multi-functional, stereochemical-rich molecules with a high
degree of precision. The insights gained through retrosynthetic planning not only make the
synthesis of such targets achievable but also improve the reproducibility and scalability of the
process—two essential factors for transitioning laboratory results into industrial-scale production.
In summary, retrosynthesis is not merely a theoretical exercise; it is a powerful and indispensable
tool in organic synthesis. It empowers chemists to approach the construction of complex
molecules with both creativity and scientific rigor, ensuring that the resulting synthetic strategies
are practical, efficient, and adaptable to a wide range of applications in both research and industry.
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