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Theconformationalisomerizationrateof 4-fluorobut-1-ynehasbeenmeasuredat anenergy of 3330cm
� �

above thezeropoint energy
throughthe rotationalspectroscopy of singlevibrationally-excitedeigenstates.4-Fluorobut-1-yneexist astwo conformers(
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and
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� ) with a barrier to isomerizationfrom of 1400cm
� �

. Using infrared-microwave double-resonanceand infrared-microwave-
microwave triple-resonancespectroscopy the rotationalspectraof several differenteigenstateswereobtainedfor J=2 andJ=3. Each
of the conformershascharacteristicrotationalfrequencies,known from ground-statemicrowave spectroscopy. Whenthe moleculeis
excitedabove thebarrierto isomerizationbothconformerscontributeto therotationalspectraandthe isomerizationrateis determined
from theoverall line shapeof thedynamicrotationalspectra.Peculiaritiesof theline shapedueto thelargedifference(factorof 10)in the
dipolemoment,��� , of thetwo conformerswill bediscussed.Fromtheserotationalspectrawe measurea conformationalisomerization
rateof 2.2x10

���
s
� �

. This rateis significantlyslower thantheratecalculatedusingRRKM theory, 7x10
���

s
� �

andordersof magnitude
fasterthantheupperlimit givenby themeasuredintramolecularvibrationalenergy redistribution rate:7.1x10� s

� �
.


