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Substitution of fluorine for hydrogen in 1,1-difluoroethylene leads to the observation of unexpected, but ultimately understandable, struc-
tures for the complexes of 1,1,2-trifluoroethylene with both hydrogen fluoride? and acetylene.b As a first step towards investigating the
effect of chlorine substitution on the same carbon atom, it is necessary to refine the molecular structure of 2-chloro-1,1-difluoroethylene
available in the literature.® Fourier transform microwave spectra of six isotopomers of 2-chloro-1,1-difluoroethylene are obtained in the
7-21 GHz region. Strong b-type and weaker a-type transitions, which are split by the chlorine nuclear quadrupole hyperfine interaction,
are observed. Kraitchman substitution coordinates, fits to the molecular moments of inertia, and ab initio results are used to determine
bond lengths and angles for the molecule of sufficient quality to be used in determining the structures of its complexes. Ab initio cal-
culations on the complexes of 2-chloro-1,1-difluoroethylene with argon and with hydrogen fluoride are used to assist in the analysis of
spectra obtained in pulsed jet expansions of mixtures of 2-chloro-1,1-difluoroethylene with hydrogen fluoride in both argon and first run
neon.
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