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Understanding the regio- and chemoselective polar [3+2]

cycloaddition of the Padwa carbonyl ylides with (-methylene

ketones. A DFT study
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4. Conclusions

The stereo-, regio-, and chemoselective 32CA of the Padwa CY 6 with «MK 15 to
yield the oxa-bridged spirocycloadduct 16 have been studied using DFT
methods at the B3LYP/6-31G(d) computa-tional level. This 32CA presents a
one-step mechanism with a polar character. Six reactive channels associated
to the stereo-, regio-, and chemoselective approach modes of the CY 6 to the
C=C and C=0 reactive sites of the «MK 15 have been analyzed. The more
favorable endo and exo stereoisomeric reactive channels, which have two-
stage mechanisms, are associated with the nucleophilic attack of the C3 atom
of the CY 6 to the B-conjugated position of «MK 15. DFT calculations,
performed both in gas phase and in DCM, yield energies and free energies for
the transition state structures in clear agreement with experimental regio- and
chemoselectivity.
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