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Preface

This book was written because I have for several years felt the need for a text that
corresponds more closely than other texts to the course I teach. Although it is orga-
nized along tried-and-true functional-group lines, the book contains some unique
features that have served me well in both my teaching and my learning of organic
chemistry. i .

I have had four major concerns in both the initial writing and the revision of this
text: readability, type of presentation, organization, and scientific accuracy.

READABILITY

In addition to the writing style, some of the devices used to enhance readability are:

1. Use of common analogies to aid in the understanding of difficult topics.
Two of the many examples can be found on pages 437 and 606.

2. Use of numerous figures and diagrams to -illustrate important concepts.

3. Frequent cross-referencing to assist students in finding the initial discus-
sion of seminal topics. This technique is illustrated on page 963, just below Eq. 22.93.

4. Framing of problems in humorous or “real-life” contexts. Problem 31
on page 32 and Problem 32 on page 577 demonstrate this approach.

5. Guidance on how to solve problems. This takes several forms: worked-out
examples, as on pages 407-408, 500, and 513; hints as in Problem 35, page 362; and
detailed lists of leading questions that show students the path to an answer without
revealing the answer outright, as in the box at the top of page 177. This guidance is
extended in the Study Guide—Solutions Manual, in which the problem-solving ap-
proaches parallel those in the text.
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6. Frequent summaries and recapitulations of key ideas. These also take
several forms. There are the end-of-chapter “Key Ideas” summaries, which bring to-
gether important concepts from within the chapter. In a number of sections, impor-
tant points are brought together with numbered lists, as on page 354. And there are
appendices at the end of the text that summarize rules of nomenclawre, key spectro-
scopic information, acidity and basicity data, and synthetic methods. Because I try to
discourage students (not always successfully) from memorizing tables of reactions, 1
have moved reaction summaries out of the text and into the Study Guide—-Solutions ,
Manual supplement. 1 encourage students to make their own summaries and check
them against those in the supplement.

7. Use of a second color within chemical equations 10 show contrasts and
changes. The scheme on page 943 is illustrative of the literally hundreds of examples
of this technique within the text. Labeling with color the groups that change in a
reaction draws a student’s attention to the point of the equation. Yet this is not done in
every equation, because students must learn to look for themselves. To avoid con-
fusion, we intentionally avoided the use of a four-color presentation within equations,
compound names, and spectra.

8. Presentation of historical sketches in anecdotal style, as opposed to dry
biographical data. Examples of such sketches are found at the bottom of pages 782 and
936. The purpose of these is to stress that chemistry is a human endeavor, and that the
road to discovery is often paved with serendipity and humor. Screened boxes have
been used to set these “asides” apart from the text.

During the writing of this book, I have tried to anticipate the questions of a.
student studying organic chemistry for the first time. The book has benefitted from the
questions that my own students have posed to me. I have tried to challenge the
student to think about the subject rather than simply memorizing it. I have endeav-
ored to write under the conviction that we must continue to confront our students not
only with the factual material of organic chemistry, but also with the considerable
intellectual beauty and challenge of the subject.

TYPE OF PRESENTATION

A number of elements of the presentation used in this text are worth special comment.
.1. 1 have chosen a mecharistic approach within the overall functional-group
framework of the text. This emphasis is consonant with the recognition by many
teachers of organic chemistry that the only way for students to truly learn the subject is
for them to see the unifying elements that connect what at first appear to be unrelated
phenomena. Thus, students learn a given reaction more easily when its mechanistic
connection to an earlier reaction is apparent. The benefit of this approach is that
students can understand why organic reactions occur as they do. They can make
reasonable predictions about the outcome of unknown reactions. In contrast, students..
who view each reaction as an isolated entity court a nearly impossible task in trying to
learn organic chemistry by virtual rote memorization. To assist with this mechanistic
approach, I have not only presented, but also thoroughly explained, the “curved-
arrow” formalism, I have required that students master it, and I have wsed # corsis-
tently throughout the text. 1 have also stressed both Lewis and Brgnsted acid-base
properties of organic compounds, not only because these topics are important in their
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own right (how many organic reactions incorporate acid-base steps in their mecha-
nisms?), but also because these concepts can be logically extended in many cases to
the prediction of chemical reactivity.

2. One of the key elements in the presentanon of organic chemistry by any
textbook is the mechanistic centerpiece—the reaction used to introduce the notions
of mechanism, such as multi-step reactions, reaction free-energy diagrams, reactive
intermediates, rate-determining step, and the like. The traditional vehicle for this
purpose has been free-radical halogenation of alkanes. I have felt that since most of
the common organic reactions encountered by students are polar reactions, the
mechanistic centerpiece should also be a polar reaction. I have chosen to use for this
purpose polar additions to alkenes, because an unsymmetrical alkene can in principle
undergo two competing addition reactions. We can evaluate the relative merits of the
two reaction pathways by a direct comparison of carbocation stabilities and, invoking
Hammond'’s postulate, transition-state stabilities; the issue is not complicated by rela-
tive stabilities of starting materials, because the starting materials are the same for both
pathways.

Free-radical reactions are not ignored, but only postponed until students have a
chance to master the essentials of polar reactions. At the proper time, free-radical
reactions (and the corresponding “fishhook™ formalism) are introduced and thor-
oughly discussed.

3. More than 1300 problems of both the in-text and end-of- -chapter variety are
provided. These range in difficulty from simple drill-type problems to problems that
will challenge the best students.

4. There is a thorough discussion of stereochemistry. The subject is introduced
early and strongly reinforced throughout the text, both in discussions of reactions and
in problems. The application of stereochemistry to chemical reactions (Chapter 7),
and group equivalence and nonequivalence (Chapter 10) are two stereochemical
topics whose treatments are particularly unique to this text.

5. I have introduced an important topic too-often ignored in undergraduate
texts: solvents in organic chemistry, and the relationship of gas-phase chemistry to
solvent effects. The level of this discussion is introductory, appropriate for the begin-
ning undergraduate. :

6. 1 have presented a thorough approach to defining and understanding oxida-
tion and reduction in organic chemistry.

7. There are biological applications of appropriate chemistry, not set apart in
“special topics” chapters, but instead included in sections adjacent to the related
laboratory chemistry. In these examples, I have not forgotten that this is a chemistry
text, not a biochemistry text; and the underlying theme of these sections is not the
details of the biology involved, but rather the close analogy of biological chemistry to
laboratory reactions.

8. Nomenclature is treated thoroughly in this book because I believe that after
students finish a first course in organic chemistry, they should be able to construct a
systematic name for any simple organic compound.

9. Finally, I have tried to indicate the important role of organic chemistry in
today’s economy, and have discussed some of the key social issues surrounding or-
ganic chemistry (pollution and chemical carcinogenesis, to name two). Since we teach
so many non-majors, I believe that they must leave our classes convinced that organic
chemistry is a potent economic force, and that embodied within the discipline is the
capacity to solve a number of social problems, not just to create them.
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In this edition, I have grouped reactions of alkenes, alkyl halides, alcohols, ethers,
epoxides, thiols, and sulfides together in early chapters. I have two reasons for this
strategy: first, the chemistry of these groups is strongly interrelated; and second, a
substantial amount of nonhydrocarbon chemistry can be covered in the early part of
the course. Following an interlude dealing with spectroscopy (which could be placed
anywhere with little adjustment in a course using this text), I return to concepts of
resonance and aromaticity by considering dienes, aromatic compounds, and allylic/
benzylic reactivity. Then comes carbonyl chemistry, where I have consolidated a dis-
cussion of enols, enolate ions, and condensation reactions in a special chapter. This is
followed by amine and heterocycle chemistry. The text closes with pericyclic reac-
tions, amino acid and peptide chemistry, and finally, sugar and nucleic acid chemistry.

o ACUURACY

IANGES

P THE

Each topic in this book was researched back into the original or review literature. In
the preface to the first edition I stated that it would be presumptuous to state that this
book is free of factual errors—and I am glad I made that statement! 1 have endeavored
to correct the errors that I, my students, and my colleagues have found, and 1 am
indebted to the many people who have sent concrete suggestions for sharpening the
accuracy of the text.

S0 f)NiJ EIHTION

How is the second edition different from the first? To begin with, the book is consider-
ably shorter. Using the format of the first edition as a frame of reference, the equiva-
lent of about three hundred pages of material has been cut. About a hundred pages of
these savings have been expended in design considerations—in opening up the lay-
out to give it a less “dense” look. The result is a text that is nearly two hundred pages
shorter and more visually digestible than the first edition—and this including a new
chapter on pericyclic reactions, What was deleted from the first edition? First, I cut a
number of the more difficult problems. (This edition still has more problems than 2ny
other text.) Second, I deleted several spectra that I viewed as redundant. Third, 1
consolidated several topics. For example, the section on mass spectrometry has been
included in the chapter with infrared spectroscopy, and the level of presentation has
been reduced somewhat. Finally, a few topics have been deleted. I became personally
convinced from my own teaching that these changes would be beneficial, and I be-
lieve that they have enhanced the usability of the text without altering the positive
qualities of the first edition.

The text has seen some reorganization, much of which was discussed above. In
addition, much of the art has been totally redesigned, with the introduction of consid-
erably more airbrushed drawings, and the use of ball-and-stick models instead of line
formulas in situations calling for stereochemical detail.

The treatment of organic synthesis has been reorganized. Instead of concentrat-
ing a single discussion within a detailed chapter near the end of the text, I have
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considered the strategy of organic synthesis much earlier, in Chapters 10 and 11,
points at which students have accumulated just enough reactions in their repertoire
that they can begin to construct relatively simple multistep syntheses. The concepts of
these sections are continually reinforced within several later chapters in the discus-
sions of reactions that are particularly useful in synthesis. Some of the deletions in this
edition are of synthetically redundant reactions. For example, 1 have deleted the reac-
tion of carboxylic acids with organolithium reagents—a perfectly useful réaction, but
one which, at the beginner’s level of expertise, offers no advantages over other meth-
ods of ketone synthesis.

Another important change is that we have provided a completely redesigned and
rewritten Study Guide—Solutions Manual. Assembled into an attractive format with
modern desktop-publishing technology, this supplement contains glossaries, concep-
tual outlines, and summary tables, as well as a solution to every problem in the text. As
with the previous edition, transparencies of key diagrams from the text are available
for classroom teaching purposes.
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