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O ABSTRACT 0O

In this work, the mechanism of the organocatalyzed [3+2] cycloaddition reaction of
phenyl azide with cyclic enones using three different amine catalysts (pyrrolidine, N-
ethylethanamine, and L-proline), as well as the effect of phenyl azide substitutes and
solvents was studied at M06-2X/6-31+G(d) level of theory. Furthermore, the impact of
the reaction medium, such as water and amine, on the 3,2-hydrogen shift related to the
tautomerization process was considered. Computational results indicate that pyrrolidine
exhibits higher activity compared to other catalysts and that the DMSO solvent leads to
a decrease in the free energy barrier for the cycloaddition step by 6.8 kcal/mol
compared to the gas phase, which is in agreement with experimental observations.
Pyrrolidine not only acts as an effective catalyst for the 32CA reaction but also plays a
significant role in reducing the free energy barrier for the 3,2-hydrogen shift by about
11.4 kcal in the presence of DMSO solvent compared to the normal condition. Parr
functions and covalent and non-covalent interactions are discussed.

Keywords: [3+2] cycloaddition, phenyl azide, cyclic enone, for 3,2-hydrogen shift,
tautomerism, Density Functional Theory (DFT), Rate Determining Step (RDS).
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