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Preface

As we approach the 100th anniversary of Emil Fischer’s first synthesis of peptides, we
bring together in a new presentation the wide variety of topics which demonstrate how far
our field has grown and indicate the challenges that lie ahead. These five volumes cover the
core of peptide and peptidomimetic chemistry and bring to peptide scientists, comprehensive
and critical presentations in the Houben-Weyl tradition. Thus, the chapters are not en-
cyclopedic, but rather focused on the most effective routes for peptide and peptidomimetic
synthesis.

In 1974, Professor Erich Wiinsch edited two Houben—Weyl volumes on the Synthesis of
Peptides. That was a monumental undertaking and provided a resource widely used by
chemists to prepare peptides and their derivatives with maximum attention to yield and
purity of products. The current volumes continue these principles but encompass a much
larger effort in the area of the organic chemistry of peptides and peptidomimetics. We as
editors followed the Houben—Weyl concept of emphasizing protocols and reactions. Proce-
dures for the often-used protections, deprotections, activations, and peptide and peptido-
mimetic bond formations remain the critical theme in all of the chapters. In addition, we
make certain that there is a continuity that joins ongoing productivity in research to the
accomplishments of the pioneers of our field. This format sets the stage for future scientists
to undertake important research.

The founders of the field of peptide research paid great attention to methodology and
isolation of products. The development of analytical and spectroscopic tools has enabled
peptide scientists to create molecules of incredible variety and purity. Current researchers
are in many ways mainly concerned with the interface between organic and biological
chemistry. Thus, there is a strong emphasis on biologically interesting peptides and pepti-
domimetics in our volumes. However, the protocols and methodology covered in these
volumes can also be applied to design novel materials, nanostructures, liquid crystals, and
molecular sensors. Peptides and peptidomimetics represent structures applicable to broad
vistas of molecular designs.

Recent developments in nucleic acids and protein sciences have allowed researchers to
unravel the mechanisms of the biological action of many peptide ligands. As a consequence,
many analogues and mimetics of natural ligands have been designed and synthesized. In
these volumes we have paid substantial attention to these advances. With the exciting de-
velopments in genomics, proteomics, and pharmaconomics, the field of peptide and pepti-
domimetic research is expanding into new areas of molecular diversity. As a result, peptides
remain a key component of the molecules of life.

The five volumes simultaneously represent a tribute to the pioneers in our field led by
Emil Fischer and to the key figures who guided us more recently including Vincent du
Vigneaud and Bruce Merrifield. We also acknowledge the hard work and creativity of all the
scientists who have made substantial contributions to the chemistry of peptides and pepti-
domimetics. They are too numerous to name here. Nearly one hundred authors wrote
chapters to create these volumes. Finally, the volumes are a challenge for future scientists to
continue to make exciting discoveries as the new century unfolds.

The volumes are divided into sections covering a broad spectrum of reactions involved in
peptide chemistry, synthesis of building blocks and target structures. Volume E22a covers
the protection of main-chain and side-chain functional groups, methods of peptide bond
formation, and aspects of peptide synthesis in solution and on solid supports. Volume E 22b
includes synthesis of large peptides and proteins. Specific methods are illustrated for the
preparation of cysteine peptides, peptidomimetics, and conjugates such as glycopeptides,
lipopeptides, phosphopeptides, and sulfated peptides. Cyclic peptides are extensively treated
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in this section. Volume E22b concludes with a section on purification, analysis, and spec-
trometry of peptidic structures. Quality standards and comparative syntheses are also pre-
sented. Volume E22c¢ deals with peptidomimetic structures including side-chain-modified
and main-chain-altered structures. In this volume, secondary structure inducing mimetics
and scaffolds are treated. The synthesis of peptide nucleic acid (PNA) structures is also
contained in this volume. Volume E 22d deals with de novo designed peptide-like molecules
including template-assisted formation of helices, sheets, and loops. In addition, coiled coils
are covered. Reactive peptides are presented. These molecules are composed of peptidic
structures containing a wide variety of reactive groups for biologically important targets. The
series concludes with a chapter on peptide natural products which are illustrative of nature’s
formulation of biologically active peptides and peptidomimetics. These are points of de-
parture for peptide chemists to design and synthesize analogues and mimetics. The final
volume of the series, E22e is an index volume containing an authors’ index, substance index
and preparation index.

This series on the synthetic aspects of peptides and peptidomimetics could not have come
about without the dedication and commitment of my three coeditors, Arthur Felix, Luis
Moroder, and Claudio Toniolo. Each brought a wealth of experience, insight, and knowledge
to formulate the scope of the volumes and critically review each of the chapters. In addition,
the coeditors and I wish to thank Dr. Guido F. Herrmann for his unflagging support
throughout the project. The professional staff of Thieme, led by Dr. Fiona Shortt, have
worked tirelessly to ensure that the volumes appear with great attention to detail consistent
with the Houben—Weyl tradition.

As a final note, the success of this venture rests with you the scientists throughout the
world. We will know if we have created a useful set of volumes by the attention paid to them.
If we have succeeded, there can be no greater satisfaction.

Murray Goodman
Editor-in-Chief
San Diego, USA
May 2004
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Author Index

This index comprises a list of author names taken from the references given in Volumes
E22a, E22b, E22c and E 22d. Examples illustrating how to use this index are given below.
Please note that these examples are fictional.

a317>=Vol. E22a, p 317, ref 2

i.e. In the bottom right-hand corner of page 317 you would find “for references see p 368”. By
then turning to p 368 you would find the required reference, i.e. ref 2.
2 Alcock, N. W.; Ang, K. P.; Mok, K. F,; Tan, S. F. Acta Crystallogr. Sect. B 1978, 34, 3364.

al3% = Vol E22a, p 13, ref 22.
b4Y = Vol E22b, p 4, ref 19.
€221 =Vol E22c, p 22, ref 155.
d256%  =Vol E22d, p 256, ref 26.
A
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Abian, J. b168*

Aboderin, A. A. a213°%, a219%,
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