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The vibrationaland conformationaldynamicsof 1,1,1,3,3,3-heafluoropropano(HFP) in both room-temperaturgasanddilute CCly

solution(0.05M) arestudiedusinginfraredpicoseconghump-probespectroscop HFP hastwo stableconformationajeometriegtrans
andgauchewherethe conformationafrequeng shift of the O-H stretchnormal-modes about40 cm™" in bothgasandsolution. Due
to thelargeconformationafrequeny splitting, it is possibleto selectvely excite a singleconformerandfollow the subsequerdynamics
usinga picosecondasersystem.For gas-phasélFR theinitial eventfollowing coherenexcitationis intramoleculawvibrationalenegy

redistritution (IVR). For thefirst excited stateof the O-H stretchof thetransconformerthe measuredVR lifetime is 6.9 (1.0) ps. This

time scaleis aboutanorderof-magnitudeslowerthantheisomerizatiorrelaxationratepredictedoy RRKM theory Theinitial isomeriza-
tion reactionrateis limited by IVR undertheinitial conditionsof coherenexcitationof the O-H stretch.We arealsoableto measuréhe
forward (trans-to-guche)andreverse(gauche-to-tranghermalrateconstantgor thelow-barrierconformationalsomerizatiorreaction
in dilute CCl, solutionusinga variationof the tagandprobemethod.We measurdour kineticsparametergxperimentallyfor HFP in

dilute SOIUtion:TIVR(tTans) =6 (1) psiTIVR(gauche) =6 (l) psvTISOM(trans—to—gauche) =13 (2) ps!andTISOM(gauche—to—tra’ns) =

10(2) ps. Thesimilarity in IVR lifetimesfor gasandsolutionsamplesndicateshatIVR, notsolventassistegrocessess thedominant
relaxationmechanisnfor thefirst excited stateof the O-H stretch. This conclusionis supportedy gasanddilute solution(0.05M in

CCly) populationrelaxationmeasurementsf the O-H stretchin perfluorotertiotyl alcohol(PFTBA), wherewe find identicalrelaxation
dynamicsin gasandsolution. We find thatthe thermalrate constantgredictedby the RRKM calculationausingabinitio valuesof the
vibrationalfrequenciesandbarrierheightarein goodagreementith the experimentallyobtainedsomerizatiorrateconstants.



