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HIGH-RESOLUTIONINFRAREDSPECTROSCOPYOFJET-COOLEDCYCLOPROPYL RADICAL: IN-PHASEAN-
TISYMMETRIC CH� STRETCHINGVIBRATIONS
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Theretentionor inversionof substitutedcyclopropyl radicalhasbeena very interestingissuefor decades.Recently, thehigh-resolution
infraredspectraof jet-cooledcyclopropyl radicalin thein-phaseantisymmetricCH� stretchingregion have beenobtainedin our slit jet
dischargespectrometer. Two vibrationalbandshave beenassignedto the lower- to-lower andupper-to-uppervibrationalbands,dueto
the tunnelingsplitting of the loneCH bendingperpendicularto thecarbonplane.Most of the transitionsarewell fit to anasymmetric
top Hamiltonian,which providesthe bandorigins androtationalconstantsfor both tunnelinglevels. The tunnelingsplitting for the
groundandexcitedstatesareobtainedat 3.4cm�

�
and5.1cm�

�
. Thebarrierfor thetunnelinghasbeencalculatedto be 1.8Kcal/mol

atMP2/6-311++G(3df,3pd)level. Theseresultsexplainwhy thecyclopropyl radicalis ahighly reactive invertingradicalreportedin the
kineticmeasurementsa.

aL.J.JohnstonandK.U. Ingold,J.Am. Chem.Soc.,108,2343(1986)


