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Foreword

Students of organic chemistry will be well aware that when a compound needs to be
synthesized there are often two ways in which it can be achieved: the laboratory way
and the industrial way. Usually the former involves batch processes whereas the
latter involves continuous flow processes. Continuous flow methods have the
advantages that the reaction conditions are normally easily controlled and repro-
duced and that a relatively small reactor can be used to produce large amounts of
product. Itis perhaps inevitable that with the passage of time the differences between
the two approaches would decrease and, indeed, this is now the case. Thus, whilst
many industrial continuous flow reactions involve gases, continuous flow liquid
phase reactions are also common and the latter are beginning to appear in the
research laboratory. For example, Merrifield’s original method of solid phase
peptide synthesis has been developed into a laboratory flow process. Immobilized
enzymes can also be used in flow reactors. I believe the method can be applied with
benefit to many other areas of organic synthesis and that one day small computer-
controlled bench-top flow reactors will be a common feature of many research
laboratories. Studies involving flow reactors are, however, interdisciplinary and
there is little doubt that this has hampered developments. Accordingly, when the
opportunity arose I encouraged Pietro Tundo, an organic chemist who has pioneered
novel developments in laboratory flow reactors, to make available to others the
benefits of his experience and to draw together into a book the various interdisciplin-
ary aspects. The result is the present book. Whilst it considers industrial continuous
flow processes, the emphasis is on principles and innovative developments,
especially in small-scale and laboratory-scale processes. I am confident the book will
become a reference point for future work and am proud to have been involved in the
project. I look forward to future developments in the field.

Philip Hodge
Manchester






Preface

The future of industrial chemistry is bound up with how closely both environmental
needs and increasing automation are coupled with the development of new ideas in
basic research. In this respect, the optimization of the raw materials used, of energy
consumption, of product yields and of the efficiency of reactors, together with the
reduction of waste, are a constant challenge. Improvements in the individual steps of
a production process may often be more important than the development of a new
process.

The successful solution of the problems thus raised will require a team of experts
drawn from a variety of disciplines who will be able to combine new materials and
new catalysts with new reaction conditions. Particularly significant will be the design
and preparation of selective catalysts for new processes in which continuous-flow
conditions are of primary importance. It is the continuous-flow process, moreover,
that utilizes such innovative supports as membranes and monoliths.

The aim of this book is to link the different pursuits of pure research and
industrial development. While I cannot hope to do full justice to such an enormously
wide field, I do hope that I succeed in making a contribution in the problem area that
is at the heart of the evolution of the chemical industry.

P. Tundo
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CF
GL-PTC
PTC
SA-PC
SL-PC
PFR
CSTR
SPPS
SPS

AIBN

DMF
THF
HMPA
DDC
DVB
PEGs
PCBs
Boc
Fmoc
DMC
PTFE
DMTr
TFA

Ms
mEq

mmol
pmol

Continuous-flow

Gas-liquid phase-transfer catalysis
Phase-transfer catalysis

Supported aqueous-phase catalysis
Supported liquid-phase catalysis
Plug-flow reactor

Continuously stirred tank reactor
Solid-phase peptide synthesis
Solid-phase synthesis

Azobisisobutyronitrile
Pyridine
N,N’-Dimethylformamide
Tetrahydrofuran
Hexamethylphosphoramide
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Divinylbenzene
Polyethylene glycols
Polychlobiphenyls
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9-Fluorenylmethoxycarbonyl
Dimethyl carbonate
Polytrifluoroethylene
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BET
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Thermal gravimetric analysis
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