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Using the results of Fourier transform microwave spectroscopy, we have recently completed a comprehensive study of protic acid-
fluoroethylene complexes. The structures obtained for these species, specifically the length of the hydrogen bonding interaction, the
deviation of this bond from linearity, and the contributionfrom a secondary interaction between the electron rich portion of the acid and
a hydrogen contained in the fluoroethylene moiety, have beeninterpreted in terms of changes in the nucleophilicity of the fluorine atoms
caused by an increasing degree of fluorine substitution. Ourwork included complexes with all the possible mono-, di-, and tri-substituted
fluoroethylenes, with the exception ofcis-1,2-difluoroethylene. In the course of seeking to observe the complex of this species with HF,
a rich spectrum due to complexes with the argon carrier gas has been observed. Most notably, allc-type transitions observed for Ar-cis-
1,2-difluoroethylene are doubled, whilea-type lines are not andb-type lines are absent. This suggests that the complex is interconverting
between two equivalent, non-planar, symmetric structureson the timescale of the experiment, a conclusion that is supported byab initio
calculations. Comparisons will be made with previously observed Ar-fluoroethylene complexes.


