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Abstract:
When aqueous solutions of Pt(IV) and Pt(II) oxalato or cyanato complexes are allowed to react,
polymeric chains of mixed valence Pt compounds are formed. The polymeric chains are
one-dimensional conductors with Pt-Pt distances of 2.7-2.8 Å. Solutions of these polymeric complexes
also contain mixed valence chains. The synthesis and characterization of Pt(II) and Pt(IV) complexes
used in the synthesis of onedimensional platinum complexes has been determined by multinuclear
195Pt, 13C and 31P NMR, and x-ray crystallography. Kinetic intermediates in the formation of
bis(oxalato) and bis(malonato) complexes include monodentate complexes. Isotopic labeling studies
with H2^180 have shown that the oxidation mechanism for Pt(II) complexes by hydrogen peroxide is a
rapid two electron transfer. The trans dihydroxobis(oxalato)platinate(IV) complexes gain one hydroxyl
from hydrogen peroxide, and the trans hydroxyl from solvent. 180 labeling studies have shown that the
trans dihydroxo Pt(IV) complex isomerize to cis dihydroxo Pt(IV) by an intramolecular twist. H20
exchange rates have been measured for trans-diaquobis(oxalato)platinum(IV) by isotopic dilution with
H2^18O Kex^298 = 4.4 x 10^-6 sec^-1. This exchange rate is much slower than the polymerization
rate for bis(oxalato)platinate one-dimensional complexes. The Pt(IV) complex is not initiating
polymerization by H20 exchange for a Pt(H) complex as has been proposed by Krogmann and others.
The polymerization of bis(oxalato)platinates is a pH dependent redox process Oxidative titration of
bis(oxalato)platinate(II) reveals four stable polynuclear complexes in solution. The complexes have the
average oxidation states of +2.25, +2.5, +2.75, and +3.0. The +3.0 species has been identified as a
binuclear Pt(III) complex from multinuclear NMR. A facile electron transfer reaction to form Pt(III)
complexes is proposed as the key step in initiation of one dimensional polymerization of Pt oxalato
complexes. 
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