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Although the compounds of precious metals are of vital importance, the knowledge of their structural chemistry is still scarce. We were able to shed some light on that undeveloped field, and prepared a series of platinum and gold compounds with complex oxo-anions[1]. In these reactions, chloroplatinates and chloroaurates were often involved as initial compounds. Because even for these compounds our knowledge is quite limited we decided to investigate their structural chemistry in a more systematic way. In this context we here present the first chloroplatinates and tetrachloroaurates of the lanthanides. They can be obtained by the reaction of lanthanide nitrates with the acids “H2[PtCl4]”, “H2[PtCl6]” and “H[AuCl4]”, respectively. For example, upon evaporation of an aqueous solution of “H2[PtCl4]” and Ce(NO3)3·5H2O orange single crystals of [Ce(H2O)9]2[PtCl4]3 were obtained, while the reaction of Pr(NO3)3·5H2O with a mixture of H2[PtCl4] and H2[PtCl6] leads to red single crystals of [Pr(H2O)6(NO3)2]2[PtCl6]·2H2O and yellow-orange single crystals of [Pr(H2O)9][Pt3Cl9]. The latter is of special interest because it exhibits the unprecedented complex anion [Pt3Cl9]3( which consists of three condensed [PtCl4] units (Fig. 1). The thermal decomposition of this phase leads to elemental platinum and PrOCl. 
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As an example for a tetrachloroaurate [Dy(NO3)(H2O)7][Dy(H2O)8][AuCl4] may serve, that has been obtained from the reaction of H[AuCl4]·4H2O with Dy(NO3)3·5H2O. In the crystal structures square planar AuCl4( anions and two different complex cations are found. 
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Fig.2 Thermal decomposition of [Pr(H2O)9][Pt3Cl9].





  Fig.1 Perspective view of the crystal structure


           of [Pr(H2O)9][Pt3Cl9] along the c axis.











