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The far infrared spectrumof gaseous3-fluoro-1-butenehasbeenrecordedat a resolutionof 0.10 cm
� �

. The asymmetrictorsional
fundamentalof themoststableHE (hydrogenatomeclipsesthedoublebond)andthehigherenergy FE(fluorineatomeclipsesthedouble
bond)conformationshave beenobserved at 88.7and105.9cm

� �
, respectively, eachwith excited statesfalling to lower frequencies.

Fromthesedata,theasymmetrictorsionalpotentialfunctiongoverninginternalrotationabouttheC-C bondhasbeendetermined.The
potentialcoefficientsare:V � = -212

�
11,V � = 381

�
12,V � = 576

�
6, V ��� = 322

�
17,V � � = -214

�
10andV � � = -240

�
13cm

� �
. From

variabletemperature(-55 to -100� C) measurementsof the infraredspectraof xenonsolutions,theenthalpy differencebetweentheHE
andFE conformershasbeendeterminedto be 87

�
6 cm

� �
(250

�
17 cal/mol). The samedeterminationyields an enthalpy difference

of 292
�

5 cm
� �

(835
�

15 cal/mol) betweentheHE andthe leaststableME (methyl groupeclipsesthedoublebond)conformer. The
vibrationaldatahave beencomparedto thecorrespondingquantitiesobtainedfrom abinitio calculationsemploying theMP2/6-31G(d)
basisset.


