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Preface

Templated synthesis is a timely research area where molecular and supramolecular sci-
ences meet. Moreover, it represents an emerging interface between chemistry, biology.
and materials sciences. This multi-author monograph includes authoritative contribu-
tions from ten leading research laboratories involved in the development of novel tem-
plate-assisted organic synthesis at this interface. It demonstrates how non-covalent and
covalent templates are successtully applied to control the rate and the regio- and stereo-
selectivity of molecular and supramolecular organic reactions.

In view of the broad. often indiscriminate use of the words “templates™ and “tethers”,
the scope of the monograph requires careful definition. According to Webster's Diction-
ary, a template is “a gauge. pattern, or mold (as a thin plate or board) used as a guide to
the form of a piece being made”. The same source defines a tether as “‘something (as
a rope or chain), by which an animal is fastened so that it can range only within a set
radius™. “Mold™ is perhaps the best single word to define a template in the frame of this
monograph. Since clear definitions are important. it is appropriate that Chapter | pro-
vides definitions and describes the roles of templates in organic synthesis.

Either non-covalent or covalent templates need to be absent in the original substrate as
well as in the product or. at least. should be removable after having accomplished their
task. Tethers should be etfective in the transition states of reactions and. by acting as a
mold. control the rate and the regio- and stereochemistry. Thus the monograph focuses
on reactivity rather than on static structural chemistry. [t is intended to promote the use
of intermolecular non-covalent interactions, besides steric discrimination, to control
reactivity and selectivity. Its content was selected to provide usetul template- or tether-
based methodology to both expert and novice practitioners in both the molecular and
supramolecular sciences.

This book is focused on organic synthesis and reactivity, naturally combining and
merging molecular and supramolecular aspects. [t includes one contribution (Chapter 5)
on templated synthesis of biological polymers and their mimics. A protound discussion
of biological templated reactions or inorganic templated synthesis (such as biomineral-
ization) is beyond the scope of this monograph. Likewise. templates (better: scaffolds) in
medicinal chemistry are excluded. Thus. carbohydrates or other central scaffolds (or
cores), from which functional groups for protein recognition diverge. have sometimes
been named as templates. Furthermore. the concept of reversibility, i.c.. the removal of a
non-covalent or covalent tether after the function of providing a “mold™ has been accom-
plished, is important. This eliminates a variety of supramolecular self-assembly processes
as well as “structural templates™ such as those used to organize four-helix bundle proteins.

Although all metal-catalyzed reactions such as the Pauson—Khand reaction. Co-cata-
lvzed cyclotrimerization. and metal-catalyzed cross-coupling reactions are templated
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reactions in which the metal center acts as template. they are excluded since they have
been the subject of the previous monographs. Modern Acetvlene Chemistry and Metal-
catalyzed Cross-coupling Reactions from the same editors and publishers as this book.

The requirement for ultimate removal of the covalent template precludes examples in
which the reaction has been changed trom an intermolecular to an intramolecular one by
connecting the reaction partners by some kind of permanent tether which remains in the
molecule. Even with this restriction. organic synthesis provides an extremely rich varie-
ty of reversible templating and tethering. as illustrated in Chapter 10: here, we would
only like to mention the “silicon connection™ chemistry introduced by G. Stork. Claimed
template effects sometimes deserve critical mechanistic examination, and this is nicely
illustrated in Chapter 9.

The increasingly successful use of intermolecular interactions by non-covalent and
covalent molecular and polymeric tethers provides an important link between organic
synthesis and supramolecular chemistry in this monograph. Synthesis in Nature abun-
dantly takes advantage of non-covalent bonding and templating and. therefore. the
chemistry described herein can be rightly qualified as biomimetic. Emphasis is placed
upon key developments and important advances, which are illustrated with attractive and
useful examples. Areas covered range from molecular imprinting (Chapter 2), molecular
recognition and supramolecular self-assembly (Chapters 3 and 4). biomimetic catalysis
(Chapter 6), templated synthesis of biopolymers and unnatural oligomers and polymers
(Chapters [, 5, and 8). regio- and stereoselective synthesis of covalent fullerene deriva-
tives (Chapter 7). templated macrocyclizations (Chapters 1 and 9). to the use of tempo-
rary connections in organic synthesis (Chapter 10). Carefully chosen references guide
the reader through the cxtensive literature. A useful feature is the inclusion of key syn-
thetic protocols. in experimental format, in six chapters. We are hopeful that the mono-
graph will stimulate the further development of efficient and exciting new templated
synthesis methodology in the molecular and supramolecular sciences.

ETH Ziirich Francois Diederich
University of Utah Peter J. Stang
Salt Lake City

May 10. 1999
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