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Preface 

Since I edited Combinatorial Peptide and Nonpeptide Libraries - the first comprehen- 
sive book on the subject - in 1996, progress in the field of combinatorial chemistry has 
been truly dramatic. However, before I began to write this preface, I looked back and 
found the early work by no means outdated - as evidenced by the number of complimen- 
tary letters received from satisfied readers. A number of excellent books on combinatori- 
a1 chemistry have appeared since then, covering different aspects of the subject. How- 
ever, despite this earlier ‘boom’, I was encouraged to edit a second volume, and recog- 
nized that soon there will be very little overlap of Cornhinutorial Chemistry with the con- 
tents of other such books. 

The past five years have seen the development and introduction of new and improved 
approaches to the combinatorial sciences, their practical applications having resulted in 
an almost ‘explosive’ increase in the number of experimental publications and new jour- 
nals devoted exclusively to these areas. Thus, a comprehensive book which emphasizes 
the state of the art of most of the methods and instrumentation of combinatorial chemis- 
try may be of value to those who may consider entering this exciting field. It is possible al- 
so that experts in combinatorial organic chemistry may find it interesting to examine 
more closely exciting new fields such as catalyst research, chemosensor development, 
new analytical tools, and the creation of biodiversity. 

As a logical consequence of the demand for combinatorial chemists in industry, teach- 
ing the subject and related key technologies should be a major topic at our universities. It 
is hoped that some of the chapters of this book are sufficiently convincing as to encour- 
age future scientists not only to use combinatorial methods in their research, but also to 
offer training for their students or co-workers. Indeed, for some years, I have offered pub- 
lic courses in multiple methods in peptide chemistry, and presently my group teaches 
theoretical and practical methods in combinatorial organic chemistry. 

As we approach the end of the 20th century, we observe two major trends in the drug 
discovery process: first, the production of large numbers of single compounds and com- 
plex libraries in small scale (microgram) quantities; and second, the production of prep- 
arative-scale amounts (mg) of single compounds with complete analytical characteriza- 
tion and defined purity criteria, and less complex mixtures. A t  present, the nanoscale syn- 
thesis and on-line screening of 100000 compounds per day remains a dream for organic 
chemists - except perhaps for primitive compounds and rather simple biological targets. 
Nonetheless, such wishes may be realized for oligomers accessible by repetitive synthetic 
steps. 



VI Preface 

Comhinutoriul Chemistry begins with a general overview on recent advances in the 
subject, with expert surveys provided on selected solid-phase organic reactions and - for 
the first time - also on solution-phase combinatorial chemistry. These chapters are fol- 
lowed by a detailed survey of the broad research into multicomponent reactions. 

The chapter on solid supports in the first book has now been supplemented by a com- 
plete listing of the various solid-phase anchors and linkers used in organic chemistry - in- 
formation which may be of particular value to newcomers in the field. 

As a consequence of the progress and success of diverse oligomer libraries, experts in 
combinatorial synthetic oligomers, glycopeptide and oligosaccharide libraries, RNA- 
and DNA-aptamers have each contributed their news in these fields, while novel experi- 
mental examples of the use of templates in combinatorial chemistry for the solid-phase 
synthesis of multiple core structure libraries provide some insight to praxis-relevant 
work. 

A complete chapter is devoted to novel combinatorial approaches to highly selective 
chemoreceptors designed for parallel analysis by sensor devices. An assay-oriented chap- 
ter on peptide libraries in T-cell-mediated immune response illustrates how libraries of 
extreme complexity can lead directly to single molecules with activities that may be 

Results of combinatorial biosynthesis using gene clusters responsible for metabolites 
of potential pharmaceutical interest illustrate the state of the art in this field. Library de- 
sign and diversity analysis are of increasing importance, and the present programs and 
approaches are discussed, together with expert views and opinions. In particular, the 
chapter on a miniaturized ultra-high throughput screening system highlights the immedi- 
ate future in assay systems of this type. 

Combinatorial approaches in materials sciences and solid-state catalysts are relatively 
new, and these are reviewed, together with expert contributions in the field. 

Among the last five chapters, four are devoted to the important instrumentation used 
for analytical on- and off-bead controls. Whereas tagging concepts appear increasingly 
less interesting due to excessive time constraints and inherent problems introduced in the 
drug discovery process, a number of methods have proved suitable for routine single- 
bead analysis, including infra-red microscopy, separation techniques coupled to electro- 
spray-mass spectrometry, and ion-cyclotron resonance-FT-mass spectrometry to deter- 
mine the elemental composition of each component in a library. In  addition, MAS-NMR 
has become a popular means of examining resin-bound intermediates during feasibility 
and optimization studies. 

Finally, Comhinutoriul Chemistry closes with a critical discussion of the various at- 
tempts to automate combinatorial synthesis, with a presentation of a newly developed 
workstation used to perform fully automated parallel synthesis, including all steps 
through work-up to sample preparation for screening modules. 

I would like to close this Preface by expressing my gratitude to all authors and co-au- 
thors who spent their precious time in contributing to this work. I also acknowledge the 
present and former co-workers of my group who contributed novel experimental results. 

I am very grateful to Mrs. Ursula Sanzenbacher for her help during the editorial work, 
and to Dr. Gudrun Walter and Dr. Peter Golitz from Wiley-VCH for their continuous 
interest on this edition. 

up to 100000-fold higher than those of natural epitopes. 



During the past few years - and in parallel with combinatorial chemistry - communica- 
tion via the Internet and the availability of published material from databases have 
emerged exponentially. However, I am confident that a broad readership may still - from 
time to time - enjoy reading a scientific book such as Combinatorial Chemistry. 

Tiibingen, September 1999 Giinther Jung 
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