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The [XeF]+ Cation and Ion-Pairing in [MF6]– and [M2F11] – Salts (M = As, Sb, Bi)

1.  Time to learn a bit of descriptive chemistry of the heavier pnicogens (Group 15 in the periodic table).  Typical anions used to crystallize salts of unusual cations (especially those containing Xe) are hexafluoroantimonide, [AsF6]– and the isostructural analogs, [SbF6]– and [BiF6]–.

(a) Draw a Lewis structure for [BiF6]– including formal charges and use VSEPR to predict the structure of this anion.

(b) The hexafluorobismuthide anion was used to crystallize [XeF]+[BiF6]–.  Draw a Lewis structure for the [XeF]+ cation.

(c) In the crystal structure of [XeF]+[BiF6]–, the ions were not well separated, but rather the cation coordinated to the anion such that one could propose a Lewis structure for the whole “molecule.”  Draw a Lewis structure for this “molecule,” labeling formal charges on the atoms and draw a picture of the 3-D structure that you would predict (shape, bond angles).  Hint:  Don’t be overly concerned by “unusual” formal charges.

(d) In the paper that described this crystal structure,
 the authors also prepared the salt [XeF]+[Bi2F11]– and reported for the first time, the structural characterization of the [Bi2F11]– anion.  Not surprisingly, this anion is isostructural to the lighter analogues, [As2F11]– and [Sb2F11]– (periodic properties in action!).  Draw a Lewis structure for [Bi2F11]– and propose a 3-D structure.  Again, you may be surprised to find “unusual” formal charges.
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