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Abstract

Understanding  organic  reaction  mechanisms s
fundamental to the rational design of chemical synthesis.
This paper presents a computational framework that
integrates mathematical modeling and optimization
techniques to analyze organic reaction pathways.
Differential equations and potential energy surface analysis
are employed to describe reaction Kinetics and transition
states, while optimization algorithms are used to identify
energetically favorable reaction routes. By combining
chemical theory with numerical methods, the study
demonstrates how computational tools can reduce
experimental trial-and-error, improve yield prediction, and
enhance mechanistic understanding. The approach
highlights the growing importance of applied mathematics
and computer science in modern organic chemistry
research.

© ICRAMCS 2026 Proceedings ISSN: 2605-7700

References

[1] Katchali M, Richard E, Tonnang HEZ, Tanga CM, Beesigamukama D, Senagi K: Mathematical and
computational modeling for organic and insect frass fertilizer production: A systematic review. PLoS ONE 2025,
20(1): e0292418.

[2] Abdurakhmanovna Kurbanova Dildora. A review of the world food industry. Asian Journal of Multidimensional
Research, 2022, 11(3):92-98.

[3] Borisov Milen, Dimitrova Neli, and Beschkov Venko. Stability analysis of a bioreactor model for biodegradation
of xenobiotics. Computers & Mathematics with Applications, 2012, 64(3):361-373.

[4] Novikov, A. S.. Computer Modeling and Machine Learning in Chemistry and Materials Science: From Properties
and Reactions of Small Organic and Inorganic Molecules to the Smart Design of Polymers and
Composites. Compounds, 2023, 3(3),459-463.

[5] Monjur MS, Demirel SE, Li J, Hasan MF. A computer-aided platform for simultaneous process synthesis and
intensification Comput _Aided Chem Fng 2021 50:287-93

ICRAMCS 2026 | Cadi Ayyad University, Marrakech, Morocco



