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Density Functional Theory and Experiment of Chemical
Reactivity of Metformin
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Abstract

Metformin, as a highly effective hypoglycemic drug, plays an important role in the treatment of type 2 diabetes. However, due to its
poor fat solubility and gastrointestinal discomfort, the optimization and modification of its structure, especially the development of
prodrug forms, have significant clinical value. In this study, density functional theory (DFT) was used to investigate the chemical
properties of metformin, including the single point energy and quantum chemical reactivity index of its different tautomers. In
addition, the transition states and reaction pathways between different isomers were discussed in depth. Based on these findings, the
mechanism of interaction between metformin and electrophiles was preliminarily investigated and verified by chemical synthesis
experiments. This provides a theoretical insight into metformin’s unique properties in chemical reactions.
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