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Fig 3 Schematic diagram of m-molecular orbitals calculated by HMO method: (a) 3 system, (b) z2 system
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Fig 4 H[1,3]6 and H[1,5]c migration reactions on the ground-state potential energy surface
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Understanding the Regioselectivity of H[ 1, ]J¢ Migrations Using HMO

Theory and Quantum Chemical Calculations
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Abstract

o-migration reactions are the important teaching content in basic chemistry courses

for undergraduate chemistry majors, and the regioselectivity of the reactions is a key point to

teaching and learning. In this paper, the H[1,j] ¢ migration reactions of a pentadiene derivative

and their regioselectivity are discussed. Based on the Hiickel molecular orbital method, the ener-

gy levels and molecular orbitals of = electrons in the simplest 42+1 and 42— 1 linear conjugated

systems are derived, which rationalizes the regioselectivity of the H[ 1, ] ¢ migrations of the pen-

tadiene derivative under heating and light conditions. The structures and relative energies of the

transition states of 1,3-and 1,5-H migrations of the pentadiene derivative are calculated by per-

forming density functional theory calculations, and the calculated results verify that the penta-

diene derivative prefers to perform the 1,5-H migration rather than the 1,3-H migration.
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