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Following the Molecular Mechanism of Decarbonylation of

Unsaturated Cyclic Ketones Using Bonding Evolution Theory

Coupled with NCI Analysis
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4. SUMMARY AND CONCLUDING REMARKS

In this contribution, bonding evolution theory (BET) coupled with noncovalent interaction (NCI)
analysis have been used to disentangle the bond breaking/forming processes and electron
redistribution along the reaction path associated with the cheletropic decarbonylation of
unsaturated cyclic ketones cyclohepta-3,5-dien-1-one CHD, cyclopent-3-en-1-one CPE, and
bicyclo[2.2.1]hept-2-en-7-one BCH. All calculations have been carried out in the framework of
density functional theory using hybrid functional MPWBIK in conjugation with the aug-cc-pVTZ

basis set. Cheletropic extrusion of CO from CHD, CPE, and BCH can be classified as nonpolar
cyclo-elimination reactions with the theoretical activation energies (at 0 K) of 228.3, 236.3, and

160.7 kJ mol™', respectively. Decarbonylation of CHD, CPE, and BCH take place, respectively,

along 11, 8, and 8 topologically differentiated successive structural stability domains and can be
represented by the sequence of turning points as CHD, 1 —11-C[CC]C'C'FFF"*C'C'C'—0:HT

+ CO; CPE, 1 —8-CC[C'C'F'|[FF][FF]F"®[C'C']-0:BD + CO; and BCH, 1 —8
—CC[C'C'F[FF]F™[C'C]-0:CD + CO.
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