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Abstract
Molecular self-assembly is an exciting occurrence which
governs how simple building blocks can be organized
spontaneously into complex architectures. Such self-assembly
processes are highly dependent upon the experimental
conditions often to such a degree that total control is never
easily achieved. More specifically, polyoxometalate and
recently chalcoxide clusters represent an unparalleled range of
architectures and chemical properties, frequently acting as a set
of transferable building blocks that can be reliably utilized in
the formation of new materials. The chemistry of selfassembled inorganic systems in general, is an important
emerging area that promises to allow the development of
sophisticated molecule-based materials and devices with
numerous applications ranging from electronics and catalysis
to physics. Thus, the deeper understanding of the underlying
fundamental chemistry is of vital importance in our effort to
gain real control and introduce the element of design in
inorganic materials synthesis. The purpose of this paper is to
provide an overview of our efforts to unveil the main
underlying processes that have been recently discovered by our
group and are based on spontaneous formation of informationrich, autocatalytic sets of replicating inorganic molecules that
work via molecular recognition. The exploitation of these
phenomena will allow the targeted generation of informationrich inorganic systems which will give rise to complex
functionality usually observed only in biological systems.
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