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Preface

Catalytic transformations of alkynes have recently led to tremendous developments
of synthetic methods with useful applications in the synthesis of natural products
and molecular materials. Among them, the selective activations of terminal alkynes
and propargylic alcohols via vinylidene- and allenylidene-metal intermediates play an
important role, and have opened new catalytic routes toward anti-Markovnikov
additions to terminal alkynes, carbocyclizations or propargylations, in parallel to
the production of new types of molecular catalysts.

After the discovery of the first terminal vinylidene-metal complex in 1972, it was
established that the stoichiometric activation of terminal alkynes by a variety of
suitable metal complexes led to 1,2-hydrogen transfer and the formation of metal-
vinylidene species, which is now a classical organometallic reaction. A metal-
vinylidene intermediate was proposed for the first time in 1986 to explain a catalytic
anti-Markovnikov addition to terminal alkynes. Since then, possible metal-
vinylidene intermediate formation has been researched to achieve catalytic regiose-
lective formation of carbon-heteroatom and carbon—carbon bonds involving the
alkyne terminal carbon.

In parallel, since the first preparation of allenylidene-metal complexes in 1976, the
formation of these carbon-rich complexes developed rapidly after the discovery, in
1982, that allenylidene-metal intermediates could be easily formed directly from
terminal propargylic alcohols via vinylidene-metal intermediates. This decisive step
has led to regioselective catalytic transformations of propargylic derivatives via
carbon(1)-atom bond formation or alternately to propargylation. Due to their
rearrangement into indenylidene complexes, metal-allenylidene complexes were
also found to be catalyst precursors for olefin and enyne metathesis.

Higher cumulenyl moieties stabilized by organometallic fragments were intro-
duced in the eighties and have recently received much attention. Such linear
unsaturated carbon-rich cumulenyl-metal complexes have allowed access to new
molecular architectures and have revealed interesting properties in the field of
electronics and molecular wires.

The activation of alkynes to metal-vinylidenes with transition metal complexes
of Groups 6-9, essentially, provides reactive intermediates with an electrophilic
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Preface

terminal carbon atom, whereas allenylidene species present two electrophilic carbon
centers. Advantage has been taken of this property for the rational design of new
catalytic transformations, and useful atom-economical catalytic transformations
have been brought to light. The new trends aim at the use of multifunctional
acetylenic substrates with the objective of performing unprecedented cascade cata-
lytic reactions.

The content of this book gathers in the same volume all aspects of vinylidene- and
allenylidene-metal complexes, including the preparation of these organometallic
carbon-rich systems with a metal-carbon double bond, their stoichiometric reacti-
vity and theoretical aspects, and their applications in catalysis for the production of
fine chemicals, mainly in the field of selective transformations of functional term-
inal alkynes. It provides essential general information on catalytic transformations
of alkynes and their use in synthesis.

This book should be of interest to academic and industrial researchers involved in
the fields of organometallic, coordination and bioinorganic chemistry, transition
metal catalysis, and organic synthesis.

We are grateful to the team from Wiley-VCH who made this project possible and
to all contributors to this book for their enthusiasm in writing a chapter on their
favorite selected topic.

Christian Bruneau
Pierre H. Dixneuf
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