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Abstract:
The colors exhibited in the solid phase of the tetracyanoplatinate salts do not always exist into the
solution state. The color of the solid complex is attributed to the metal-metal interaction distance. The
closer the metal-metal interaction is the lower in energy the corresponding absorption band will be.

Oxidation of the tetracyanoplatinates gives numerous species in solution. Oxidized solutions result in
six species that have been characterized using 195Pt nmr. These are the (Formula not captured by
OCR), (Formula not captured by OCR)and (Formula not captured by OCR). Initial reaction solutions
are a faint yellow color but when they are allowed to stand idle for at least one week a purple colored
solution exists. During this time all the 195Pt nmr resonances are still present but in different
proportions. The purple solutions are attributed to paramagnetic multi-nuclear associated species.

The double complex salt tetraethylisocyanideplatinum(ll) tetracyanoplatinate(ll) gives brilliant red
colored solutions when concentrations are at least 1 x 10-3M. The color is the result of multi-nuclear
association. The species in solution at(Formula not captured by OCR) are the di-nuclear(Formula not
captured by OCR) two tri-nuclear species (Formula not captured by OCR)and the tetra-nuclear
(Formula not captured by OCR) The thermodynamics of the solution reveals the greater enthalpy of
formation for the dinuclear and tetranuclear species. The even numbered associated species have C4v
symmetry and thus have a dipole moment. The net dipole results in the greater ordering of solvent. The
odd numbered associated platinum species are D4h and have no net dipole moment. The greater
ordering in the even numbered species results in the more exothermic values of enthalpy due to bond
formation with the solvent. The greater ordering of solvent for the di-nuclear and tetra-nuclear species
also explains the corresponding more negative values of entropy for the even numbered species
compared with the more positive entropic values of the odd numbered species.

The complexes cis-bisethylisocyanidedicyanoplatinum(ll), cis-bismethyldicyanoplatunum(ll) and
tetra-n- butylammoniummonomethylisocyanidetricyanoplatinum(ll) were structured. All three
complexes contained shorter platinum-carbon bond lengths for the isocyanide compared to the cyanide.
This reveals the greater π-acidity of the isocyanide ligand. 
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