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Molecular Dynamics Unravels the Microwave-specific Effect
Accelerating Chemical Reactions

Taichi INAGAKT*

To elucidate the microscopic origin of microwave-accelerated Nazarov cyclizations, we performed
molecular dynamics simulations under an oscillating electric field. By comparing this with a static electric
field, we successfully decoupled the acceleration into static thermodynamic stabilization and dynamic
transition promotion. Although both fields exhibited identical thermodynamic stability for the reactive
conformation, the oscillating field yielded a significantly higher transition frequency. This demonstrates
that microwave-specific acceleration is primarily driven by a “dynamic effect,” where periodic field inversion
vigorously promotes conformational transitions.
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