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Based on gas phase molecular structures for a series of molecules
containing CF5 groups, some general effects of these groups on the
molecular geometries are observed. Systematic trends of CHB/CF3 sub-
stitution on bond lengths and bond angles are discussed. Variations of
bond lengths upon CF3 substitution are correlated with the "effective"
electronegativity of the adjacent group. In sulfur compounds S~CF
bond lengths depend strongly on the sulfur oxidation number. The effect
of CF5 groups on the stereochemistry of trigonal bipyramidal molecules
depends on the central atom. Examples for trifluoromethyl sulfur fluor-
ides, trifluoromethyl fluoro phosphoranes and trirluoromethyl chloro
phosphoranes are presented. Simpie bonding models are suggested to
rationalize the structural effects of CF5 groups.
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The crystal structures of two A+GeF5- salts (A = XeFs, C10;), coupled with vibra-
tional studies of these and other salts (A = NO,, SFj, BuyN), show that the anion has at
least four different structural forms. In XeFs*GeFs™ the anion consists of infinite
chains of trans-bridged GeF¢ octahedra with a Ge-F-Ge angle of 141°; C10,%GeFs~ contains
cis-bridged chains with corresponding angles of 143° and 148°. The Raman and infrared
spectra confirm earlier studies' that GeFs~ exists as a monomer of D;h symmetry in
BuuN+GeF5'. In NO,VGeFs™ a polymeric form different from those found in C10,%7GeFs~ and
XeFstGeFs™ must occur.

The enthalpies of formation of C102+GeF5_ and (SF3+)ZGeF52_ (the structure of which
will be described) were determined from 1nKp vs. 1/T plots; from lattice energy evalua-
tions of these salts (based upon a Madelung energy obtained by the method2 of Bertaut)
the first and second fluoride ion affinities of GeF, have been determined: AH(GeF,(g) +
F7(g) = GeFs™(g)) = -101, AH(GeFs™(g) + F (g) = GeFs2 (g)) = +37 kcal mole~ ). Similar
evaluations led to AH(BF3(g) + F~(g) = BF,™(g)) = -91, and AH(UFe¢(g) + e~ = UFs~(g)) =
-133 kcal mole™?.

1 I. Wharf and M. Onyszchuk, Can. J. Chem., 48, 2250 (1970).
2 F. Bertaut, J. Phys., Radium, 13, 499 (1952).



