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the world is chiral most of the molecules in it are chiral and asymmetric synthesis is an
important means by which enantiopure chiral molecules may be obtained for study and sale
using examples from the literature of asymmetric synthesis more than 1300 references the aim
of this book is to present a detailed analysis of the factors that govern stereoselectivity in
organic reactions it is important to note that the references were each individually checked by
the authors to verify relevance to the topics under discussion the study of stereoselectivity has
evolved from issues of diastereoselectivity through auxiliary based methods for the synthesis of
enantiomerically pure compounds diastereoselectivity followed by separation and auxiliary
cleavage to asymmetric catalysis in the latter instance enantiomers not diastereomers are the
products and highly selective reactions and modern purification techniques allow preparation in
a single step of chiral substances in 99 ee for many reaction types after an explanation of the
basic physical organic principles of stereoselectivity the authors provide a detailed annotated
glossary of stereochemical terms a chapter on analytical methods provides a critical overview
of the most common methods for analysis of stereoisomers the authors then follow the tried
and true format of grouping the material by reaction type thus there are four chapters on carbon
carbon bond forming reactions enolate alkylations organometal additions to carbonyls aldol and
michael reactions and cycloadditions and rearrangements one chapter on reductions and
hydroborations carbon hydrogen bond forming reactions and one on oxidations carbon oxygen
and carbon nitrogen bond forming reactions leading references are provided to natural product
synthesis that have been accomplished using a given reaction as a key step in addition to tables
of examples that show high selectivity a transition state analysis is presented to explain to the
current level of understanding the stereoselectivity of each reaction in one case cram s rule the
evolution of the current theory is detailed from its first tentative 1952 postulate to the current

felkin anh heathcock formalism for other reactions only the currently accepted rationale is
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presented examination of these rationales also exposes the weaknesses of current theories in
that they cannot always explain the experimental observations these shortcomings provide a

challenge for future mechanistic investigations

catalysis in asymmetric synthesis 2nd edition asymmetric synthesis has become a major aspect
of modern organic chemistry the stereochemical properties of an organic compound are often
essential to its bioactivity and the need for stereochemically pure pharmaceutical products is a
key example of the importance of stereochemical control in organic synthesis however
achieving high levels of stereoselectivity in the synthesis of complex natural products
represents a considerable intellectual and practical challenge for chemists written from a
synthetic organic chemistry perspective this text provides a practical overview of the field
illustrating a wide range of transformations that can be achieved the book captures the latest
advances in asymmetric catalysis with emphasis placed on non enzymatic methods topics
covered include reduction of alkenes ketones and imines nucleophilic addition to carbonyl
compounds catalytic carbon carbon bond forming reactions catalytic reactions involving metal
carbenoids conjugate addition reactions catalysis in asymmetric synthesis bridges the gap
between undergraduate and advanced level textbooks and provides a convenient point of entry

to the primary literature for the experienced synthetic organic chemist

asymmetric synthesis remains a challenge to practicing scientists as the need for
enantiomerically pure or enriched compounds continues to increase over the last decade a large
amount of literature has been published in this field principles and applications of asymmetric
synthesis consolidates and evaluates the most useful methodologies into a one volume resource
for the convenience of practicing scientists and students authored by internationally renowned
scientists in the field this reliable reference covers more than 450 reactions and includes
important stoichiometric as well as catalytic asymmetric reactions the first chapter reviews the
basic principles common nomenclature and analytical methods and the remainder of the book
is organized according to reaction type the text examines such topics as carbon carbon bond

formations involving carbonyls enamines imines and enolates asymmetric ¢ o bond formations
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including epoxidation dihydroxylation and aminohydroxylation asymmetric synthesis using the
diels alder reaction and other cyclizations applications to the total synthesis of natural products
use of enzymes in asymmetric synthesis practicing chemists in the pharmaceutical fine
chemical and agricultural professions as well as graduate students will find that principles and

applications of asymmetric synthesis affords comprehensive and current coverage

this book covers advances in the methods of catalytic asymmetric synthesis and their
applications coverage moves from new materials and technologies to homogeneous metal free
catalysts and homogeneous metal catalysts the applications of several methodologies for the
synthesis of biologically active molecules are discussed part 1 addresses recent advances in new
materials and technologies such as supported catalysts supports self supported catalysts chiral
ionic liquids supercritical fluids flow reactors and microwaves related to asymmetric catalysis
part ii covers advances and milestones in organocatalytic enzymatic and metal based mediated
asymmetric synthesis including applications for the synthesis of biologically active molecules
written by leading international experts this book consists of 16 chapters with 2000 references

and illustrations of 560 schemes and figures

edited by two of the leading researchers in the field this book provides a deep interdisciplinary
insight into stoichiometric and catalytic reactions in this continuously expanding area a
plethora of top german scientists with an international reputation covers various aspects from
classical organic chemistry to process development and from the theoretical background to
biological methods using enzymes throughout the focus is on the development of new synthetic
methods in asymmetric synthesis the synthesis of natural and bioactive compounds and the
latest developments in both chemical and biological methods of catalysis as well as the

investigation of special technical and biotechnical aspects

the world is chiral most of the molecules in it are chiral and asymmetric synthesis is an
important means by which enantiopure chiral molecules may be obtained for study and sale
using examples from the literature of asymmetric synthesis this book presents a detailed

analysis of the factors that govern stereoselectivity in organic reactions after an explanation of
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the basic physical organic principles governing stereoselective reactions the authors provide a
detailed annotated glossary of stereochemical terms a chapter on practical aspects of
asymmetric synthesis provides a critical overview of the most common methods for the
preparation of enantiomerically pure compounds techniques for analysis of stereoisomers using
chromatographic spectroscopic and chiroptical methods the authors then present an overview of
the most important methods in contemporary asymmetric synthesis organized by reaction type
thus there are four chapters on carbon carbon bond forming reactions one chapter on reductions
and one on oxidations carbon oxygen and carbon nitrogen bond forming reactions this
organization allows the reader to compare the leading methods for asymmetric synthesis in an
appropriate context a highlight of the book is the presentation and discussion of transition
states at the current level of understanding for important reaction types in addition extensive
tables of examples are used to give the reader an appreciation for the scope of each reaction
finally leading references are provided to natural product synthesis that has been accomplished
using a given reaction as a key step authoritative glossary to aid understanding of
stereochemical terminology explanations of the key factors influencing stereoselectivity with
numerous examples organized by reaction type a handy reference guide to the literature of

asymmetric synthesis for practitioners in the field

this book connects a retrosynthetic or disconnection approach with synthetic methods in the
preparation of target molecules from simple achiral ones to complex chiral structures in the
optically pure form retrosynthetic considerations and asymmetric syntheses are presented as
closely related topics often in the same chapter underlining the importance of retrosynthetic
consideration of target molecules neglecting stereochemistry and equipping readers to
overcome the difficulties they may encounter in the planning and experimental implementation
of asymmetric syntheses this approach prepares students in advanced organic chemistry courses
and in particular young scientists working at academic and industrial laboratories for
independently solving synthetic problems and creating proposals for the synthesis of complex

structures
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from the reviews of the first edition an excellent text will no doubt provide the benchmark for
comparative works for many years journal of the american chemical society a resounding
success the definitive current summaries on their respective subjects synthesis since this
important work was first published in 1993 the field of catalytic asymmetric synthesis has
grown explosively spawning effective new methods for obtaining enantiomerically pure
compounds on a large scale and stimulating new applications in diverse fields from medicine to
materials science catalytic asymmetric synthesis second edition addresses these rapid changes
through new or substantially revised contributions from highly recognized world leaders in the
field it presents detailed accounts of the most important catalytic asymmetric reactions known
today discusses recent advances and retains from the previous edition essential and intriguing
information on the initial development of certain processes an excellent working resource for
academic researchers and industrial chemists alike the second edition features contributions
from noyori sharpless kagan trost overman shibasaki doyle okamoto bolm carreira and many
other internationally renowned authorities new chapters on asymmetric carbometallations
asymmetric amplification and autocatalysis and asymmetric polymerization extended coverage
of asymmetric carbene reactions including asymmetric intramolecular carbene insertion to ¢ h
bonds as well as asymmetric dihydroxylation and aminohydroxylation extended coverage of
asymmetric carbon carbon bond forming reactions and applications an appendix listing all

chiral ligands in the book

after the overwhelming success of asymmetric synthesis the essentials displaying a broad range
of organic asymmetric syntheses this is the second edition with latest subjects and authors
while the aim of the first edition was mainly to honor the achievements of the pioneers in
asymmetric syntheses the aim of this new edition was bringing the current developments
especially from younger colleagues to the attention of students the format of the book remained
unchanged i e short conceptual overviews by young leaders in their field including a short
biography of the authors the growing multidisciplinary research within chemistry is reflected in
the selection of topics including metal catalysis organocatalysis physical organic chemistry

analytical chemistry and its applications in total synthesis materials research and industry the
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prospective reader of this book is a graduate or undergraduate student of advanced organic
chemistry as well as the industrial chemist who wants to get a brief update on the current

developments in the field

this book describes the essential aspects of enantioselective catalysis in a clear logical fashion
with chapters organized by concept rather than by reaction type the field of asymmetric
catalysis plays an increasingly large role in chemical synthesis as the demand for single
enantiomer starting materials intermediates and products rises this book describes the essential
aspects of enantioselective catalysis in a clear logical fashion with chapters organized by
concept rather than by reaction type each concept is supported by carefully selected examples
to give the reader broad exposure to a wide range of catalysts reactions and reaction
mechanisms this book is designed to introduce advanced undergraduate or graduate chemistry
students to asymmetric catalysis it can be used as the primary text in a course on this topic or
as a reference by researchers who wish to increase their understanding it is also intended for
synthetic chemists who wish to increase their likelihood for success when faced with the

prospect of using asymmetric catalysts

asymmetric synthesis of natural products 2nd edition introduces students to this rapidly
growing field of organic chemistry the initial chapters present the foundations of asymmetric
synthesis including the theory and applications of individual asymmetric reactions this is
followed by chapters on each of the major individual classes of natural products their structures
biosynthesis and interrelationships as well as examples of asymmetric syntheses and the
practical value of these compounds natural product classes covered include carbohydrates
amino acids peptides proteins nucleosides nucleotides nucleic acids polyketides isoprenoids
shikamic acid derivatives and alkaloids for this second edition the text has been thoroughly
updated and expanded and includes new discussions and examples covering atom and redox
economies practical aspects and environmental awareness organocatalysis has emerged

completely in the last ten years and has been fully integrated into this new edition

nowadays chirality is widely accepted as an important factor in molecular recognition
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processes and the biological activity of many pharmaceutical drugs and agrochemicals this is
confirmed by the continuous need for synthetic methods which lead to single or enriched
enantiomers of such compounds by presenting a review of the various and more recently
developed approaches for both metal transition and organocatalysis this volume describes the
development of greener asymmetric reactions which preserve stereoselectivity the author
summarizes the impressive amount of research that has been gathered within this field into
three chapters focusing on i the search of alternative catalysts ii alternative solvents and iii
alternative synthetic strategies and processes for each topic the fundamentals and some

valuable applications are discussed

asymmetric synthesis is one of the most critical strategic subjects in organic chemistry and this
book describes advanced techniques and their applications to the industrial and laboratory
synthesis of important chiral molecules the international team of highly respected authors

provide rigorous and concise reviews of their areas of expertise

a veritable who s who of asymmetric synthesis introduces the reader to the leaders in the field
with a four page concentrate of their area of research along with a short biography the book is
organized into five chapters each with an introductory preface starting from the key concepts of
asymmetric synthesis diastereoselective methods asymmetric catalysis the focus then shifts to
its application to the synthesis natural products and industrial processes graduate students
academic and industrial researchers will find this book a rich source of inspiration for their own
work as well as an indispensable tool for the preparation of seminars and exams a must for

everyone in the field
advances in asymmetric synthesis

asymmetric synthesis is one of the most important areas of research and development in
synthetic organic chemistry and has wide ranging industrial applications this introduction to the
subject covers chirality nomenclature and analytical methods of resolution the main body of the

text describes the principal methods available to the organic chemist wishing to synthesize
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chiral compounds case studies are included and reference sections allow access to the relevant
review and research literature this book is written for organic chemists at postgraduate and

advanced undergraduate level

this volume provides a comprehensive overview of the rapidly developing field of asymmetric
synthesis using easy to understand graphical abstracts it presents 348 important catalytic and
stoichiometric reactions leading to the synthesis of optically active chiral compounds the first
part of the book covers reactions related to reductions oxidations carbon carbon bond formation
and carbon heteroatom bond formation each graphical abstract is accompanied by a list of
important keywords and references to assist the reader the second part concentrates on
experimental aspects describing synthetic procedures for selected chiral reagents and chiral
auxiliaries and provides an invaluable reference tool for laboratory work written with both the
graduate student and professional organic chemist in mind this book will serve as an important

resource for the synthetic organic chemist

a compilation of recent advances and applications in asymmetric catalysis the field of
asymmetric catalysis has grown rapidly and plays a key role in drug discovery and
pharmaceuticals new frontiers in asymmetric catalysis gives readers a fundamental
understanding of the concepts and applications of asymmetric catalysis reactions and discusses
the latest developments and findings with contributions from preeminent scientists in their
respective fields it covers rational ligand design which is critically dependent on the reaction
type reduction oxidation and ¢ ¢ bond formation recent findings on activation of ¢ h bonds c ¢
bonds and small molecules ¢ o hen rn ¢ and co2 and the latest developments on ¢ ¢ bond
reorganization such as metathesis advances in chirally economical non linear phenomena
racemic catalysis and autocatalysis some of the recent discoveries that have led to a renaissance
in the field of organocatalysis including the development of chiral bronstead acids and lewis
acidic metals bearing the conjugate base of the bronstead acids as the ligands and the chiral bi
functional acid base catalysts the book ends with a thought provoking perspective on the future

of asymmetric catalysis that addresses both the challenges and the unlimited potential in this
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burgeoning field this is an authoritative up to date reference for organic chemists in academia
government and industries including pharmaceuticals biotech fine chemicals polymers and
agriculture it is also an excellent textbook for graduate students studying advanced organic

chemistry or chemical synthesis

provides in one handbook comprehensive coverage of one of the hottest topics in
stereoselective chemistry written by leading international authors in the field this book
introduces readers to ¢ h activation in asymmetric synthesis along with all of its facets it
presents stereoselective ¢ h functionalization with a broad coverage from outer sphere to inner
sphere ¢ h bond activation and from the control of olefin geometry to the induction of point
planar and axial chirality moreover methods wherein asymmetry is introduced either during the
¢ h activation or in a different elementary step are discussed presented in two parts asymmetric
activation of ¢ sp3 h bonds and stereoselective synthesis implying activation of ¢ sp2 h bonds
ch activation for asymmetric synthesis showcases the diversity of stereogenic elements which
can now be constructed by c¢ h activation methods chapters in part 1 cover ¢ sp3 h bond
insertion by metal carbenoids and nitrenoids stereoselective ¢ ¢ bond and ¢ n bond forming
reactions through ¢ sp3 h bond insertion of metal nitrenoids enantioselective intra and
intermolecular couplings and more part 2 looks at ¢ h activation involved in stereodiscriminant
step planar chirality diastereoselective formation of alkenes through c sp2 h bond activation
amongst other methods covers one of the most rapidly developing fields in organic synthesis
and catalysis clearly structured in two parts activation of sp3 and activation of sp2 h bonds
edited by two leading experts in ¢ h activation in asymmetric synthesis ch activation for
asymmetric synthesis will be of high interest to chemists in academia as well as those in the

pharmaceutical and agrochemical industry

asymmetric catalysis represents still one of the major challenges in modern organic chemistry
besides the well established asymmetric metal complex catalysed syntheses and biocatalysis the
use of pure organic catalysts turned out to be an additional efficient tool for the synthesis of

chiral building blocks in this handbook the experienced authors from academia and industry
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provide the first overview of the important use of such metal free organic catalysts in organic

chemistry with its comprehensive description of numerous reaction types e g nucleophilic

substitution and addition reactions as well as cycloadditions and redox reactions this book

targets organic chemists working in industry and academia and deserves a place in every

laboratory
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