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PREFACE

Organic synthesis is one of the most rapidly developing areas in all of chemistry. Every day useful new
reagents and reactions are reported worldwide in the chemical literature and beyond. It is increasingly difficult
for the organic chemist to keep up with the latest in synthetic organic methodology without spending an
inordinate amount of time reading a wide variety of journals, including many whose focus is not strictly
synthetic organic chemistry. Useful new synthetic methodology can now often be found in areas as diverse as
biology, medicinal chemistry, and material science, as evidenced by the 73 new journals covered in this third
edition of Comprehensive Organic Transformations.

In recent years, a variety of reviews, books, and multivolume treatises have appeared to aid the organic
chemist interested in synthetic organic methodology, but many of these are inaccessible, limited in scope,
inappropriately focused, prohibitively expensive for personal or limited use, and/or inappropriate for those just
entering the field. The intent of the present volume is to provide a comprehensive, highly condensed,
systematic collection of useful synthetic methodology that both the beginning student and the long-time
practitioner of organic synthesis will find useful. With the availability of increasingly sophisticated computer
searches, the utility of books for such purposes is often questioned, but computer searches are not always
available to everyone, can be expensive, only provide data reflecting the search capabilities of the
programmer, and often provide overwhelming amounts of data of limited use. Printed matter also allows the
browsing of related processes that might not surface in specific computer searches.

This book began in 1973 as a series of graduate course handouts at Iowa State University on the most
important methodology for the synthesis of the major organic functional groups. Like the aforementioned
publications, these materials grew rapidly over the years to a major treatise covering a vast amount of
synthetic organic chemistry. In the mid-1980s, it was felt that the synthetic organic community might benefit
from this compilation, so a serious effort was made to thoroughly update and organize the material for
publication and fill in obvious gaps, such as useful processes involving more than one functional group, such
as the Diels—Alder reaction. The result was the first edition of Comprehensive Organic Transformations,
which appeared in late 1989, and covered the literature through 1987. That first edition covered some 160 or
more primary chemical journals and a large number of books and reviews.

With the success of that first edition and the growing need for a single, comprehensive, relatively
inexpensive compilation on synthetic organic methodology, the author was encouraged to attempt a second
edition, which appeared in 1999. That update was generated by carefully scanning every page of the Journal
of the American Chemical Society, Journal of Organic Chemistry, Tetrahedron Letters, and Synlett for the
years 1988 through 1995, and checking references therein for additional materials. Unfortunately, with my
full-time obligations as a researcher and teacher, there simply was not enough time available for the author to
review the other major, synthetic organic chemistry journals, as thoroughly. However, 39 new journals and
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viii Preface

numerous additional reviews and books were covered in the second edition, which more than doubled in size
from the first edition.

With retirement in 2011, the author decided to attempt a third edition of Comprehensive Organic
Transformations. However, with the explosive growth of the synthetic literature since the publication of the
second edition and the author’s devotion to research and teaching in those intervening years, it was obvious
that it would take a team of co-workers to catch up on the literature. Thus, a team of 13 experienced
researchers, practically all of them former students or collaborators of mine, was put together and the project
was divided into two phases. Fifty-four major organic journals were chosen for coverage and each contributor
was assigned several journals to be covered from 1996 through 2011. Some additional reviews and leading
references since 2011 have been added, but the literature coverage since is far from complete. During this
phase, which lasted until approximately June 2012, nearly 53,000 pdfs were gathered in dropbox.com, two
collaborators dropped out for various reasons, and one, Professor Charlie Russell, died unexpectedly.

In phase two of this project, book chapter assignments were made, two new collaborators, Professor
Anton Dubrovskiy (who assisted greatly with electronic issues and Dropbox) and Dr. Nataliya Markina, were
added to the team, and the work of one early collaborator was reassigned to several others. During this phase,
the new team on board sorted the pdfs for their assignment, read the corresponding literature, entered the new
data into a crude electronic version of the second edition of Comprehensive Organic Transformations
supplied by the publisher John Wiley, and prepared any new chemdraw equations that were required.
I personally took over a major expansion of the Diels—Alder section in the alkenes chapter. As the Editor-in-
Chief, 1 started to check all new data and quickly decided that it would be necessary for me to check every
new reference and all new data and equations for consistency and accuracy, which unfortunately has delayed
publication, but has hopefully resulted in a far better product. The final contributors are noted at the start of
each section they were responsible for. My co-authors were responsible for the detailed proofreading of the
final text and the addition of cross-referencing, although I rechecked all pages for spacing and any other
obvious errors.

As in previous editions, the various co-authors take full responsibility for the reactions, reagents, and
references covered. In choosing material for the text, the following general guidelines have been observed. All
reactions covered are either very general in scope or else so unique that the methodology will find real
synthetic utility. Yields are generally at least 50%. The reagents should be readily available or easily prepared
and handled in the laboratory. As much as possible, similar transformations appear together in as concise a
format as possible. Significant limitations in methodology are noted. No effort has been made to cover the use
of protecting groups, since excellent reviews and books on this subject are already available. Likewise,
heterocyclic chemistry has been omitted, except where heterocycles have proven useful to effect useful simple
functional group manipulations. Synthetically useful, multiple functional group transformations have been
covered and cross-referenced in appropriate sections, although they present certain organizational problems.
When more than one functional group is produced, the transformation has usually been covered under the
functional group appearing later in the book. For example, the considerable new material added on the
synthesis of vinylic ethers has been included in the chapter on ethers, not the alkenes chapter. The transition
metal-catalyzed coupling of main group organometallics also presents certain organizational problems, but has
usually been covered under the stoichiometric metal involved, except where confusion and fragmented
coverage might occur. To those chemists whose contributions to synthetic methodology may have been
slighted or altogether ignored, I apologize. It would be appreciated if major errors or omissions are brought to
the Editor-in-Chief’s attention, so that future printings and any subsequent editions may be corrected.

As in the previous editions, all reactions have been systematically organized according to the functional
groups. Within each chapter, the methodology is further subdivided into major processes, such as oxidation,
reduction, and alkylation. It is hoped that the reader will find the desired transformation by simply skimming
the detailed Table of Contents and scanning the appropriate section. Because of the large amount of space the

- previous transformation index took up (587 pages), the amount of time it would have taken to prepare another,



PREFACE ix

and the difficulty some readers were having with the necessary organic chemistry nomenclature, the
transformation index has been omitted in this third edition (much to my relief!).

Obscure journals not readily available to most synthetic organic chemists have been avoided. The names
of authors have been omitted to save space. Original publications describing a new transformation have
usually been cited, but they have on occasion been omitted if they do not necessarily describe the best reaction
conditions for running the reaction or purvey little of the scope of the reaction. References containing full
experimental procedures, although they may be buried in an experimental section, have been favored over
communications lacking such detail. An attempt has been made to highlight reviews and significant
publications. The immediate problem one encounters is in deciding where to draw the line on references.
Initial reports of a useful, new reaction have received complete coverage. However, the time soon comes when
a truly significant reaction, such as the use of ester enolates in synthesis, appears routinely in publication after
publication and no reviews have appeared. In such situations, the author has tended to include most of the new
material and has not had the time to omit the more inconsequential earlier references.

It is hoped that the reader finds the latest effort worthwhile and will not hesitate to make suggestions
on ways this material may be improved. Corrections, important additions or deletions, and organizational
suggestions would be deeply appreciated.

Richard C. Larock
Distinguished Professor and University Professor Emeritus,
lowa State University, Ames, IA, USA
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