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Summary of proposal

Low-temperature synthesis of inorganic materials in ionic liquids (ILs) has recently been
demonstrated to be a very promising route, which already led to spectacular discoveries.
Examples from main-group chemistry include e.g. a new germanium allotrope, a
superconducting material on the basis of aromatic tellurium rings, or large clusters and
heteropolycations. One aim of the project is to discover new low-temperature or metastable
compounds, mainly based on the elements of groups 13 to 16, with potentially outstanding
chemical and physical properties. Complex structured, heteropolar precursor materials will
be reacted under mild conditions in ILs that allow excision of structural building units, their
modification in solution, and their recombination in new compounds. Thereby, the typical
thermodynamic and kinetic limitations of solid state chemistry shall be overcome. All
products will be fully characterized using modern methods. Since little is known about the
principles of this chemistry in ILs, we also will investigate various parameters influencing
dissolution, reaction, and crystallization. Besides temperature, concentration, and Lewis
acidity, especially the impact of the nature of the IL shall be studied by employing tailor-made
ILs. These ILs will also allow to optimize synthetic protocols and to reduce the air- and
moisture sensitivity of the reaction media. Time-resolved in situ NMR spectroscopy will be
applied to monitor the progress of the reaction in the IL (liguid NMR) as well as the
nucleation process (solid-state NMR).



