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Preface

trends in alkylating agents, chiral catalysts and aromatic systems adopted in catalytic
enantioselective aromatic functionalizations.

Chapter 7 has a more target-oriented content. In particular, the authors succeeded
in the difficult task of collecting and organizing the plethora of synthetic applications
in which asymmetric FC-alkylation is employed as the key step in the total syntheses
of natural compounds.

Finally, the tremendous impact of FC processes on actual worldwide chemical
industry production is reviewed in Chapter 8. Catalytic enantioselective versions of
this class of transformations has not yet been applied to large scale production.
However, the ongoing use of innovative catalysts to drive industrial Friedel-Crafts
processes towards cleaner and safer production, represents a strong viaticum for
new developments in the near future.

All the chapters are integrated with a collection of experimental procedures and
analytical characterization of model substrates, critically selected by the authors. The
presence of these sections will expand the scope of the book to a wide readership
such as undergraduate students, graduate students, and researchers both in acade-
mia and in industry.

We personally feel indebted to all the authors (we like to call them friends) who
enthusiastically joined us in the project, providing outstanding contributions.
Special mention goes to Professor George A. Olah who kindly agreed to write the
foreword.

I (MB) would also like to thank my wife Manuela for putting up with my prolonged
absence from the family scene during the editing of this text.

We hope that readers will enjoy reading of the developments in catalytic enantio-
selective Friedel-Crafts processes presented herein as much as the Editors did
during the assembly of the chapters.

Bologna, May 2009 Marco Bandini
Achille Umani-Ronchi
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1
General Aspects and Historical Background

Marco Bandini

Summary

The scope of catalytic enantioselective Friedel-Crafts alkylations is expanding rapidly
and since the seminal papers appeared in the mid 1980s, numerous examples
featuring enantioselectivities higher than 90% have been published. At present,
nearly all the organic compounds displaying electrophilic character have been reacted
with aromatic systems in FC-type alkylation reactions. However, the typology of
reagents becomes slightly narrower if we limit the survey to approaches that employ
chiral catalysts capable of traducing stereochemistry in the final products. Activated
as well as unactivated carbon—carbon double bonds and C=X frameworks charac-
terize the most used classes of electrophilic agents, that are generally combined with
privileged chiral organometallic and organic catalysts. Itis also worth mentioning the
actual distribution of enantioselective FC processes based on the type of aromatic
system employed. Interestingly, highly reactive electron-rich arenes (pyrrole and
indole) still constitute almost 80% of catalytic enantioselective FC-processes, while
asymmetric transformations of benzene-like compounds are quite undeveloped.

1.1
Introduction

The Friedel-Crafts (FC) alkylation of aromatic compounds is one of the cornerstones
of organic chemistry. Since it was first reported (three consecutive notes appeared in
Comptes Rendus de I Académie des Sciences in 1877) [1] by Charles Friedel and James
Mason Crafts, countless versions of this process have been reported. In this context, it
is worth mentioning that “. .. one third of worldwide organic chemical production
involves aromatic compounds. . .” [2] with the consequent synthetic interest in their
chemical manipulation.

The reaction introduced by the European (CF, Strasbourg, France, 1832-1889) and
the youngest American (JMC, Boston, MA, USA, 1839-1917) researchers [3], has
always been the subject of lively scientific debate, and one of the most controversial
aspects is the definition of the process.
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