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In Praise of Synthesis

This book is about passion. A passion for chemistry. A passion for John D. Cor-
bett, Distinguished Professor of Science and Humanities at Iowa State Univer-
sity of Science and Technology and Senior Chemist at the Ames Laboratory. A
passion and admiration for John's way of conducting research in solid state
chemistry and for the way he passes on his vast amount of accumulated knowl-
edge to his students, postdoctoral associates and the community as a whole.
John Corbett is a truly outstanding solid state inorganic chemist, an individual
of immense and different talents, who has influenced not only his discipline
but, in many ways, has led the renaissance in solid state chemistry over the past
several decades.

“First comes the synthesis.” What else? But it is as simple as that. It must
have been sheer luck, both for him and for the scientific community, or per-
haps, fate, that John D. Corbett, born in Yakima, Washington, on March 23,
1926, with a Ph.D. in physical chemistry (!) from the University of Washington,
received a joint appointment in 1952 as Assistant Professor at the Department
of Chemistry and as Associate Chemist at the Ames Laboratory of the Atomic
Energy Commission (now the U.S. Department of Energy), founded and guided
by the late Frank H. Spedding. It is no wonder that, after some 50 years, John
D. Corbett was the recipient of the 11" Frank H. Spedding Award. This honour
came late, after many others, of which his election to the National Academy of
Sciences (1992) and the ACS Awards in Inorganic Chemistry (1986) and for
Distinguished Service in the Advancement of Inorganic Chemistry (2000), are
three other prominent examples.

But first the “synthesis” had to come! John was interested in reduced metal
halides, particularly for the post-transition metals cadmium, gallium, and bis-
muth (his Ph.D. dissertation was on anhydrous aluminum halides and mixed
halide intermediates, a good start for what was to come!). However, he was not
yet actively interested in rare-earth metals and their remarkable solubility in
their halides. But these elements lured him one floor below where Adrian
Daane headed the metallurgy section of Spedding’s empire. He knew how to
produce rare-earth metals with high purity and in sufficient quantity and also
how to handle tantalum containers. What if one “gave it a try” and reduced
some rare-earth metal halides (John insists that this term is used correctly)
from their respective metals at high temperatures under appropriate conditions,
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in tantalum or niobium containers? This soon gave rise to a whole number of
rare-earth metal subhalides, both metallic and salt-like.

It is surely always difficult to imagine the unimaginable. The “eighth wonder
of the rare-earth world” had yet to be discovered. It was, in fact, discovered in a
tantalum ampoule as the fantastic gadolinium sesquichloride. Clusters became
a passion, they were found everywhere throughout the periodic table, of course
with reduced rare-earth metal halides and their “garbage chemistry”, as Bob
McCarley coined it, in a friendly manner. Zirconium chemistry was an obses-
sion for while, post-transition polyanions and cations, Zintl phases, tellurides,
non-carbon fullerenes and, recently, approximants and quasicrystals. John
beams boyishly when he talks about his and his co-workers latest achievements.
“But there is no time to rest. There is so much which is unimaginable out
there”. “Explore!” “Lord, grant me patience, but hurry.”

John's contributions to the development of solid state chemistry are particular-
ly noteworthy. Together with industrial and academic chemists interested in this
subject, Corbett and others have encouraged and fostered this important area of
chemistry. Likewise, in the role of teacher and advisor, John Corbett motivates
and encourages young people towards a career in science. His influence on an
entire generation of inorganic and solid state chemists uniquely endears John to
his many friends around the world.

As a writer and author John is also well known for many “Corbett Quotables”,
of which we have already mentioned a few above. Here are a few other endur-
ing examples:

“Exploratory solid state synthesis seems to be the only workable route to new
phases because of a general inability to predict relative phase stabilities and
thence structures or compositions”, published in “K,Lagl;40s: A new Structure
Type for Rare-Earth-Metal Cluster Compounds that Contain Discrete Tetrahedral
K,I** Units.” S. Uma, J.D. Corbett, Inorg. Chem. 1999, 38, 3831-3835.

“The diverse instances in which efficient, space-filling, bonding arrangements
repeat is both surprising and pleasing”, published in “Synthesis, Structure, and
Bonding of BaTl;: An Unusual Competition between Cluster and Classical
Bonding in the Thallium Layers.” D.-K. Seo, J.D. Corbett, J. Am. Chem. Soc.
2002, 124, 415-420.

“The best discoveries in an unprincipled area are often those that one stum-
bles upon during experiments designed with plausible but incorrect or naive
ideas regarding possible compounds or structural targets”, published in “Diverse
Solid-State Clusters with Strong Metal-Metal Bonding. In Praise of Synthesis.”
J.D. Corbett, . Chem. Soc., Dalton Trans. 1996, 575-587.

“There is much to be discovered that cannot be imagined. It is the wonder
and excitement of finding the unprecedented and unimaginable that makes re-
search enjoyable, even exhilarating, and worthwhile.” Published in “Exploratory
Synthesis in the Solid State. Endless Wonders.” J.D. Corbett, Inorg. Chem. 2000,
39, 5178-591.

Needless to say, John's energy and enthusiasm for chemistry have not dimin-
ished over 50-plus years of active research but, on the contrary, appear to be on
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the increase. His recent discoveries of large Buckyball networks of indium, his
election to the National Academy of Sciences, and his Department of Energy’s
Division of Basic Energy Sciences Award for Sustained Outstanding Research,
all attest to his achievements. We wish John a very happy birthday and look for-
ward to many more “Corbett Quotables” in the years to come.

Evanston, IL, and Cologne Kenneth R. Poeppelmeier & Gerd Meyer
Summer 2006
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Preface

This third volume of Inorganic Chemistry in Focus is special in many ways. First,
it is dedicated to Professor John D. Corbett of Iowa State University, on the oc-
casion of his 80" birthday on March 23™, 2006. Second, with its 21 articles, it
focuses almost entirely on inorganic solid state chemistry, although it covers a
wide area stretching from theoretical considerations via new syntheses, struc-
tures and physical properties to applications. Third, these articles are written ex-
clusively by John Corbett’s former graduate students and by postdoctoral associ-
ates from throughout the world, who have all entered academia. The readers of
this book will certainly notice John D. Corbett's influence on the research con-
tained in it, which in this way will be passed on to the next generation, influ-
encing the (solid state) chemists of the future. This book, therefore, is also a
documentation of how science progresses and develops over time and how the
knowledge of chemistry is disseminated. It is encouraging that all of the
authors have found the time to write articles for this special book.

It is to be hoped that the celebrant will enjoy perusing through the chemistry
presented in his birthday present, and also that there will be a wide-ranging
and appreciative readership. Finally, we all wish John D. Corbett a very happy
birthday, ad multos annos.

Cologne and Tiibingen, Germany Gerd Meyer, Dieter Naumann,
Summer 2006 Lars Wesemann
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