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Theroom-temperatureavity ringdowvn absorptiorspectraof 2-cyclopenten-1-on€2CP)anddeuteratedierivativeswererecordechear
385nm. Theveryweak(e < 1 M~! cm™1) bandsystemin thisregionis dueto theT' «+ S, electronicransition,whereT is thelowest-
enegy 3(n, 7*) state. The origin bandwas obsened at 25,963.6cm ™" for the undeuteratednoleculeand at 25,959.4and 25,956.2
cm !, respectiely, for 2CP-5d; and2CP-5,5d;. For the —d, isotopomerabout50 vibronic transitionshave beenassignedn aregion
from —500 to +500 cm ! relative to the origin band.Nearly every correspondingissignmentvasmadein the —d, spectrum Several
excited-statefundamental$iave beendeterminedor the do /d2 isotopomersincluding ring-twisting (4o = 238.9/227.8 cm™'), out-
of-planecarboryl deformation(vhs = 431.8/420.3 cm™ "), andin-planecarboryl deformation(vj, = 346.3/330.2 cm™'). The
ring-bending(v},) levels for the T' statewere determinedo be at 36.5,118.9,213.7,324.5,and 446.4cm ™" for the undeuterated
molecule. Thesedropto 29.7, 101.9,184.8,280.5,and385.6cm ™" for the —d, molecule. A potentialenegy function of the form
V = az* + bz? wasfit to thering-bendinglevels for eachisotopicspecies.Thefitting procedurautilized a kinetic enegy expansion
thatwascalculatedbasedon the structureobtainedfor the T' statefrom ab initio calculations. Thdarrierto planarity determinedrom
the best-fittingpotentialenegy functionsfor the —dy, —d1, and—d., speciesrangesrom 42.0to 43.5cm™". In the T state electron
repulsionresultingfrom the spinflip favorsnonplanarity The Sp andS; stateshave planarstructureghatarestabilizedby conjugation.



