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Preface

Highlights from all areas of chemistry are a well established section in Angewandte
Chemie, whilst Organic Synthesis Highlights represents a successful Wiley-VCH
book series. We are now proud to present the first volume of Inorganic Chemistry
Highlights. May it become another model in a successful product line.

The nineteen articles that we have drawn together for this volume of highlights
cover a wide range of inorganic chemistry. Our survey begins with physical and the-
oretical inorganic chemistry relating to Zintl compounds, together with attempts to
predict crystal structures from scratch. A substantial article devoted to cation con-
ductors is followed by the spectacular giant ring-shaped polyoxometalate “clusters”
and molybdenum peroxo complexes, both potential and capable heterogeneous cata-
lysts. Rare earth organometallics and related coordination compounds, also impor-
tant as potential catalysts, are the subjects of two further articles. Further highlights
in the area of inorganic coordination chemistry are represented by enzymes as giant
bioinorganic molecules and by metalla-calix{4]arenes. We continue with complex
compounds and metal carbonyl cations as superelectrophiles; borylenes and silabor-
anes then lead on to molecular clusters of low-valent main group element compounds:
carbaalanes and aluminium and gallium subhalides. From the area of typical main
group chemistry there are covalent main group azides and silacalix-{n]-phosphinines as
sp* phosphorous equivalents of CO matrices. Nitrogen fixation — or, in other words,
utilization of dinitrogen as a raw material — is an important modern basic research
topic, offering the potential, after some 100 years, to revolutionize the production of
ammonium compounds and nitrates. The volume concludes with new organoxenon
chemistry, highlighting one area in the recent renaissance in noble gas chemistry.

This first volume by no means covers the entire wealth of inorganic chemistry,
nor are the highlights collected together here by any means the sole highlights of
inorganic chemistry at present. We therefore hope that this first volume of Inorganic
Chemistry Highlights will be well received, and that those of our colleagues who
were unable to contribute for various reasons, and others yet to be approached, will
feel encouraged to put forward further highlights for future volumes.

Koln, September 2001 Gerd Meyer
Dieter Naumann
Lars Wesemann
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1
Molten Zintl Alloys
Willem van der Lugt and Peter Verkerk

1.1
Introduction and some Terminology

Molten Zintl phases make up an interdisciplinary research subject with three main
components: the crystal chemistry of Zintl ions, the physics of liquids, and the the-
ory of electrons in disordered materials. An important objective of this contribution
is to amalgamate these three disciplines.

Zintl ions are polyanions formed by anion clustering in ionic alloys. We distin-
guish between two categories: those that fit the so-called Zintl-Klemm concept and
those that are electron-deficient.

In the Zintl-Klemm compounds relevant to this paper, an electronegative atom
belonging to group »n in the periodic table accepts one electron from its electroposi-
tive companions and thereby acquires the valence electron configuration typical for
neutral atoms of the group n+1. Accordingly, the polyanions formed are similar to
molecules of the elements of group n+l. The Zintl-Klemm ions are octet com-
pounds with 2¢-2e bonds. Examples of alloys dealt with in this paper are KPb,
RbPb, and CsPb, with tetrahedral (Pb)*" Zintl ions analogous to P, and As,"l. Like-
wise, KSn, RbSn, and CsSn form (Sng)* Zintl ions™®. In NaSb, KSb, RbSb, and
CsSb, tellurium-like, infinite Sb-chains can be discerned®™, while KTe forms (Te;)?
dimers similar to halogen molecules', The behavior of alkali-bismuth alloys is
slightly more complicated.

Examples of electron-deficient structures are provided by the AgTr;; compounds,
with (Try;)”" polyanions (A = K, Rb, Cs, Tr=TI, In, Ga; not all the possible combina-
tions of A and Tr are seen)®. An electron pair can be shared by more than two
atoms. We note that (Tlg)®" ions have also been found'®. All the Zintl jons men-
tioned above are discrete. For further information on the structure and bonding of
Zintl alloys the reader is referred to a number of reviews!’.

What can we expect to find when a highly structured crystal such as a Zint! phase
melts? No perfect Zintl ions, but we may hope for some fingerprints left by them.
The liquid state is “the awkward-in-between”®®.. Neither the completely disordered
gas phase nor the well ordered solid state offers an ideal system of reference, and
recourse to rather poorly defined notions and to analogies is often necessary. There
are, however, indications that considerable order exists in liquid Zind alloys up to



