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Abstract:
The synthesis and reactions of three salts of a polymeric, intensely red luminescent platinum(II)
complex formed by the reaction of K2PtCl6 with H3P03 at 220-240° C are reported. The compound
was characterized using 31P and 195Pt NMR, IR, UV/Vis and XPS spectroscopy, fluorometry,
elemental analysis, and X-ray crystallography. The proposed structure has an average length of five
platinum atoms per molecule and is a penta- anion, based upon elemental analysis data. NMR, IR, and
UV/Vis spectroscopy support pyrophosphite bridges, with a pair of P(OH)3 groups bound to each of
the terminal platinum atoms, and the fluorometry data support a molecule with Pt-PT interactions based
upon intense emission at 659nm. Platinum XPS data indicate platinum(II) is present, although at
72.6eV the resonance is slightly lower than for similar dimeric compounds. Crystals obtained from
reactions with (CH3) 4NI and (CH3)4Br and (Bu)4NBr were found to be Pt2 (POP) 4I2 (cell
dimensions 16.0086, 16.8876, 16.3354A) and Pt2(POP)4Br2 (cell dimensions 15.2880, 15.2921,
11.6217Å). Results of many reactions of the polymer with SCBT, CNT, CH3COOH, HN03, H2S04,
P(CsH5)3, ethylenediamine, and other reagents are reported.

Studies on the polymerization of Pt(OH)62- in strong mineral acids is reported, and the formation of
polymeric precipitates in H2S04, H3P04, HC104, HN03, and CF3S03H are reported. Elemental
analysis of the polymeric solids formed in H2S04 indicates 3-5 platinum atoms per anion and 12:1 for
the H3PO4 polymer. Formation of polymeric precipitates was not affected by reaction in non-aqueous
media, and precipitates were obtained in various concentrations of platinum and acid (as long as acid
concentration remained above 0.1M [0.5M for H3P04] ) .

A new synthetic scheme is described by which platinum(III) dimers can be formed by reaction of
platinum(II) and platinum(IV), in the reverse of disproportionation. 195Pt NMR spectroscopy was used
to follow the reactions, and identify the Pt2(S04)42- and Pt2(HP04)42- products. This scheme was
used to form a new compound with trifluoroacetic acid, proposed to be a platinum (III) dimer of the
form Pt2(TFA)42+. The formation and identification by 195Pt NMR spectroscopy of new platinum(II)
and platinum(IV) complexes formed with trichloroacetic acid, methanesulfonic acid, and
para-toluenesulfonic acid are also reported, with formation constants calculated for some of the
platinum(II) species. 
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