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Thevibrationalandconformationaldynamicsof 1,1,1,3,3,3-hexafluoropropanol(HFP) in both room-temperaturegasanddilute CCl�

solution(0.05M) arestudiedusinginfraredpicosecondpump-probespectroscopy. HFPhastwo stableconformationalgeometries(trans
andgauche)wheretheconformationalfrequency shift of theO-H stretchnormal-modeis about40 cm

���
in bothgasandsolution.Due

to thelargeconformationalfrequency splitting,it is possibleto selectively exciteasingleconformerandfollow thesubsequentdynamics
usinga picosecondlasersystem.For gas-phaseHFP, theinitial eventfollowing coherentexcitationis intramolecularvibrationalenergy
redistribution (IVR). For thefirst excitedstateof theO-H stretchof thetransconformer, themeasuredIVR lifetime is 6.9(1.0)ps.This
timescaleis aboutanorder-of-magnitudeslowerthantheisomerizationrelaxationratepredictedby RRKM theory. Theinitial isomeriza-
tion reactionrateis limited by IVR undertheinitial conditionsof coherentexcitationof theO-H stretch.Wearealsoableto measurethe
forward(trans-to-gauche)andreverse(gauche-to-trans)thermalrateconstantsfor thelow-barrierconformationalisomerizationreaction
in dilute CCl� solutionusinga variationof thetagandprobemethod.We measurefour kineticsparametersexperimentallyfor HFPin
dilutesolution: �����
	
�
����������� = 6 (1) ps, �����
	
��������������� = 6 (1) ps, ���� �!�"#�
�$������� � �&% � �����'�����(� = 13 (2) ps,and ���� �!
"#������������� � �&% � �$�)���*�+� =
10(2) ps.Thesimilarity in IVR lifetimesfor gasandsolutionsamplesindicatesthatIVR, notsolventassistedprocesses,is thedominant
relaxationmechanismfor thefirst excitedstateof theO-H stretch.This conclusionis supportedby gasanddilute solution(0.05M in
CCl� ) populationrelaxationmeasurementsof theO-H stretchin perfluorotertbutyl alcohol(PFTBA), wherewefind identicalrelaxation
dynamicsin gasandsolution.We find thatthethermalrateconstantspredictedby theRRKM calculationsusingabinitio valuesof the
vibrationalfrequenciesandbarrierheightarein goodagreementwith theexperimentallyobtainedisomerizationrateconstants.


