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Foreword

Organic synthesis is the foundation and core of pharmaceutical chemistry, organic chemistry,
polymer chemistry, materials chemistry, applied chemistry and other disciplines. Organic
synthesis is a natural science based on experiments, as well as a very practical discipline. The
practice of organic synthesis consists of research, development and production. The preliminary
phase of the practice consists of relevant research and development activities in the laboratory,
the middle phase is represented by scale-up experiments in the laboratory, and the later phase is
large scale production related. Modern organic synthesis is closely associated with and interacts
with other disciplines such as physics, environmental science, construction engineering, biology,
medicine, nuclear radiology, astronomy, and even geography.

Organic synthesis is one of the main methods and means for human beings to understand and
transform the material world. Organic synthesis has played an important role for continuously
enhancing and improving the quality of human life. Organic synthesis has helped to establish the
civilized society and promoted social development. However, we must also realize that when
practicing organic synthesis, people, including research and development personnel, often have to
deal with toxic, hazardous, flammable and easily explosive reagents. This leads to high accident rate
and results in other negative impacts. Whether it is in universities, research institutes, or research and
development companies, accident has always been a prominent issue, often causing casualties,
economic losses, environmental damages and negative social impacts. Some organizations have
been ordered to suspend production for rectification, or even to close down completely. In organic
synthesis related businesses, the major cause of failure is related to safety issue.

Safety has always been an important research issue in the practice of organic synthesis.
Safety issue in organic synthesis requires the investigation of both internal and external elements.
Every detail and every moment of organic synthesis practice is permeated with elements related to
safety, which not only contains such factors in the fields of organic synthesis as chemicals,
synthesis processes, unit processes, instruments and facilities, but also contains environmental and
engineering protection and many other aspects. More importantly, it is related to the various
elements of social norms, management, people’s ideas, views, awareness, habits and behaviors.
The major theme of this book, Safety Science for Organic Synthesis, is related to the safety issue
in organic synthesis and how it intersects and interpenetrates with multiple disciplines.

Safety Science for Organic Synthesis is concerned with the theory and knowledge of

safety for organic synthesis. This book comprehensively reflects the objective laws in the field
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of safety in organic synthesis, including not only the basic laws of the motion of matter, but also
social norms, human thinking and behavior trajectories. It epitomizes the world outlook and
methodology of the safety science in the field of organic synthesis. It also presents the various
principles of safety in a more scientific, practical, concrete and animated approach. The purpose
of Safety Science for Organic Synthesis is to allow all practitioners in organic synthesis to
achieve essential safety from the aspects of ideology (Safety Principle), management system
(Safety Management), safety analytical skills (Safety of Dangerous Chemicals) and operational
skills (Safety Operation), finally reaching the goal of zero accidents.

With over 40 years professional career in pharmaceutical synthesis and explorations, the
author has observed and analyzed a large number of the multivariate tracks, data and accident,
that were from people, machine (material) , environment and management in organic synthesis
laboratories of domestic and international universities, pharmaceutical research, development
and manufacturing companies. By combining social and natural sciences, this book exams
many accidents occurred during research and development, and production activities in the field
of organic synthesis. It seeks the origins of the accidents, summarizes many safety issues in the
research, development and production activities of organic synthesis. The research result makes
this book, Safety Science for Organic Synthesis, relevant for people engaged in the practice of
organic synthesis. The author’s concepts and methods on safety have been successfully
implemented in many enterprises and institutions. Facts have proven that this book is not only
of direct and universal theoretical significance for guiding the research and development activities
in the field of organic synthesis, but also a very practical guide in reducing and preventing
accidents, protecting the vital safety of R & D and production personnel, protecting the safety
of the organization and society, guaranteeing the smooth conduction of research and
development or production activities. These aspects fully embody the theoretical and practical
value of this book.

This book illustrates the basic theory and cutting-edge concepts of safety in the field of
organic synthetic systematically and in great detail, as well as giving a comprehensive overview
of the basic safety methods in this field. Some of the chapters have been released one after the
other, and also the content has been widely reproduced and spread by internet. R & D personnel
have considered these chapters as important references for the practice. Following the book’s
ideas and methods, and with many years of extensive and deep practices, the majority of R & D
personnel have greatly enhanced their safety awareness, improved their safety skills and
significantly reduced the accident rate. Under the guidance of such safety concepts, safety
epistemology and safety methodology, thousands of organic synthesis research and development

people have greatly improved their professional qualities and their professional career have
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developed rapidly and healthily.

The book consists of four sections, organically constituting a rigorous safety system for
research and development in the field of organic synthesis:

The first section is “Safety Principle”, addressing problems related to my desire for safety,
which requires a profound understanding of the values of safety; The second section is “Safety
Management”, addressing problems related to my hope for safety, which requires good
decision-making and the implementation of safety management; The third section is “Safety of
Dangerous Chemicals”, addressing problems related to “my understanding” of safety, which
requires profound knowledge of the chemicals’ nature and property; The fourth section is
“Safety Operation”, addressing problems related to my abilities for safety, which requires a full
mastery of the principles of safety operation. The first three sections are means, and the last
section is the purpose of this book.

Safety system is like a tree, which is composed of four parts, including roots, trunk,
branches and flowers and leaves. “Safety Principle” is the roots. Safety culture integrating
ideology, concepts and conventions is the foundation of safety. Only by reinforcing the
foundation can the tree of safety be steady and secure. “Safety Management” is the trunk.
Scientific standardization management is the trunk of safety. This trunk supports the upper
part and it is linked to the roots. Only when the trunk is firm and strong, can the tree stand
straight. “Safety of Dangerous Chemicals™ is the branches of the tree. Different types of
dangerous chemicals are the branches of safety. Only by finding out the nature of their texture
can the branches be strong and can the tree have the supporting function. “Safety Operation”
is the flowers and leaves. The safety operations of each unit processes and various types of
dangerous reactions are the flowers and leaves of safety. Only when flowers and leaves are
plentiful can the trees be fruitful.

The four sections of the book form a complete safety system, from the roots to the trunk,
from the trunk to the branches, from the branches to flowers and leaves. If we want to have a
healthy and vigorous tree, the four main parts are indispensable. To truly achieve the safety of
organic synthesis practice, the four sections of this book, Safety Science for Organic Synthesis,
are also indispensable. Only with the comprehensive and systematic study and mastery of the
Safety Science for Organic Synthesis composed in these four sections: the combination of
knowledge and practice, the application of knowledge in practice, and finally to achieve the
“abilities for safety” in the fourth section, can safety ultimately belong to you and your
organization.

In addition, in the decades of exploring the theory, practice and safety laws of pharmaceutical

chemistry synthesis reaction and in the preparation and research of this book, the author has
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also personally reviewed more than 50000 dangerous reactions (dangerous reactions only
account for 3%~5% of the synthetic reactions). The results show that as long as R & D
personnel truly operate in accordance with the concepts and methods in this book, they have
achieved the goal of zero accident.

All the domestic and international accidents cited as examples in this book were resulted
from the violation of objective laws and the non-compliance with SOP, but the accidents have
become very valuable negative examples worthy of consideration and reflection. Certain
representative dangerous reactions are presented in various chapters of this book, especially in
later chapters of the fourth section. Research and development personnel should read in detail
and think deeply, so as to apply the principles in practice.

In short, Safety Science for Organic Synthesis is not only a discipline, but also knowledge
that demonstrates human nature and qualities. It is a study that requires us to understand, to
learn, put into practice, to experience, to conclude and to summarize. “Study extensively,
inquire thoroughly, consider deliberately, discern clearly, work persistently”, and with long

practice, you are sure to achieve safety successfully.

Xu Jiyou
August 26 2015
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