Preface

Pyrethrum has been used as an insecticide for around 150 years, and there has been
no other insecticide which has so successfully contributed to the control of sanitary
pests. Numerous analogs have been developed by chemists worldwide since the
elucidation of the chemical structure of pyrethrins, which are the insecticidal
ingredients of pyrethrum. As a result, their application has expanded extensively
to various fields. To date, many eminent books have been published by scientists in
this field and have contributed to advancing pyrethroid science.

Pyrethroids refer to the general name for pyrethrins, insecticidal ingredients of
pyrethrum, and their synthetic analogs. They exhibit quick action on insects in a
small amount. At the same time, they show selective toxicity to insects over
mammals. These features of pyrethroids are therefore ideal for use as household
insecticides. Since both humans and insects are organisms with a nervous system,
compounds with high insecticidal potency may be highly toxic also to humans, as
seen in many organophosphorous compounds and carbamates. In the previous
century, the absolute configuration of 6 insecticidal ingredients consisting of
natural pyrethrins were elucidated and, with the advancement from natural pyre-
thrins to synthetic pyrethroids, their applications have developed from household
insecticides for indoor use against sanitary pests to outdoor use in agriculture,
forestry, construction and livestock. The development of photostable pyrethroids
has led to their infinite use in various fields throughout the world.

While many drugs and agricultural chemicals have been developed from natural
products with biological activities, no other compounds have been studied for a
longer time and in more countries than pyrethroids. Synthetic pyrethroids have
advanced markedly by modifying the chemical structure of pyrethrins and now
even compounds with structures far from natural pyrethrins are called pyrethroids.
This is probably the result of pursuing higher insecticidal activities, although they
belong to pyrethroids in terms of electrophysiological activities. Notably,

* Please see the section entitled “Further Reading” for details about these books.
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household insecticides should be discriminated from photostable pyrethroids for
outdoor use from development stages. For household insecticides, safety for
humans and pets is extremely important, and residues of photostable synthetic
pyrethroids and impurities, degraded products and secondary synthetic products
contained in the compounds in rooms and their influence on the environment are to
be evaluated strictly. In this century, the most awaited development is that of highly
safe pyrethroids which are produced based on the original natural pyrethrins with
excellent insecticidal activity, safety and less resistance. However, for pyrethrum, it
takes about 2 years from seeding to flowering and therefore, investigations of the
mechanism of biosynthesis to improve production efficiency and advancements in
this field are also expected.

Although “pyrethroids” have been developed without a concrete definition, it is
quite difficult to define this group of compounds based on their chemical structures.
As such, I would like to propose the following definition:

“Pyrethroids” are a collective term for compounds that are obtained by modi-
fying the structure of natural insecticidal ingredients, pyrethrins, contained in
pyrethrum while maintaining safety, to improve efficacy and provide different
characteristics from pyrethrins that show high selective toxicity comparable to
pyrethrins.

Since 1995 some new types of pyrethroids with high insecticidal potency have
been developed for practical use. For this reason we decided to publish a volume
written by experts in various fields to review the development of new pyrethroids
and offer future perspectives. This volume includes chapters on the progress and the
future of pyrethroids, the biosynthesis of natural pyrethrins, newly developed
polyfluorobenzyl-type pyrethroids with potent insecticidal activity, the mode of
action, mammal toxicology, biotransformation and enzymatic reactions, environ-
mental behavior, and ecotoxicology of pyrethroids. We hope that this book will
contribute greatly to the further development of pyrethroids.

October 2011 Dr. Yoshio Katsuda
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