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Preface

To the beginning student, organic chemistry often appears to be a bewilder-
ing collection of unrelated structures, names, reactions, and mechanisms. This
impression, of course, is false; but if students are to sort out these complexities, .
they must be able to distinguish between basic concepts and the extensions of
these concepts. They must also be able to recognize the interrelationships between
the various organic reactions. Therefore, a textbook should be more than just a
source of information. It must guide the students and supply the framework for
their learning. This is what we have attempted to provide in this book.

We have tried to explain each new topic and reaction thoroughly. Formulas
and equations are annotated with explanatory notes. New reactions are compared
and contrasted with reactions previously introduced. °‘‘Electron-pushing”’
mechanisms are shown wherever feasible. Each chapter is liberally supplied with
worked-out sample problems and study problems for student solution. Chapter
summaries are provided to reinforce the important points and to show similarities
among groups of reactions.

In overall organization, our approach has been to develop ﬁrst the concepts
of structure and bonding and then discuss reactions and reaction mechanisms.
Explanation of a few other points will point out why.

Introductory Material. ~Teaching organic chemistry was a rather simple af-
fair 25 years ago. The traditional order of presentation was structural isomerism
and nomenclature, followed by reactions. Today, in addition to these subjects,
we must teach molecular orbital theory, stereochemistry, spectroscopy, and
mechanisms, not to mention new reactions.

The inclusion of these new topics can impose a heavy ‘‘front load”’ of in-
troductory material. We have made a special attempt to-keep this to a'minimum.
Even so, we cannot, in good conscience, present a reaction and its mechanism on
page 1. It is more important that the student first get a firm grasp on structure
and bonding. These are the topics stressed in the first four chapters.

Chapters 1 and 2 are primarily reviews of atomic and' molecular structure,
along with electronegativity, hydrogen bonding, acid-basge reactions, and
molecular orbitals, presented for the most part in a graphical way. We have in-
cluded the bonding of some simple nitrogen and oxygen compounds as a way of
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introducing the concept of functional groups. A brief introduction to resonance
theory is also presented here. R

The student’s introduction to structural isomerism and nomenclature comes
in Chapter 3. Besides describing the nomenclature of alkanes, we briefly in-
troduce the naming of a few other classes of compounds that will be encountered
early in the book. Chapter 4, ‘‘Stereochemistry,”’ contains more on structure:
geometric isomerism, conformation, and chirality. '

\

Organic Reactions. Since all of organic chemistry is interrelated, instruc-
tors must decide where and how to introduce organic reactions. If they start with
free-radical halogenation, will this reaction assume the position of highest impor-
tance in the student’s mind? Will such an approach place undue emphasis on
hydrocarbon chemistry? We believe the answer to both these questions is ‘‘Yes.”’
Therefore, our approach is to begin in Chapter 5 with the substitution and
elimination reactions of alkyl halides (Sny2, Sn1, El1, and E2). This is followed by
free-radical halogenation in Chapter 6.

There are several reasons why we introduce reactions and reaction
mechanisms in this way instead of with the more traditional free-radical chlorina-
tion of methane.

(1) Reactions involving pairs of electrons are more common in organic
chemistry than those involving unpaired electrons.

(2) The SN2 reaction is a one-step reaction with a single transition state, and
thus is ideal for introducing transition-state diagrams and reaction kinetics.

(3) The SN2 reaction, as well as the Sy1, E1l, and E2 reactions that follow,
allows us to apply the stereochemical principles just covered in Chapter 4.

(4) The presentation of the Syl reaction is a logical extension of the Sy2 reac-
tion; therefore, steric hindrance and carbocations can be discussed early in
the course.

(5) Substitution and elmination reactions are excellent vehicles for introducing
organic syntheses, and they lend themselves much better to beginning
laboratory experiments than do free-radical reactions.

Alcohols, Chapter 7, follow the two chapters on alkyl halides because of the
similarities in the substitution and elimination reactions of these two groups of
compounds. After pausing in the presentation of organic reactions to introduce
spectroscopy in Chapter 8, we continue with the chemistry of alkenes and alkynes
(Chapter 9), benzene (Chapter 10), and carbonyl compounds (Chapters 11-13).
The remaining chapters in the text are of more specialized interest. They may be
included or omitted, in whole or in part, or presented in a different order as the
instructor desires or has time for.

Throughout this text, our approach to -reactions has been to show the
similarities of the reactions of a particular group of compounds. For this reason.
most reactions and their mechanisms are introduced in the sections on reactions
of a class of compounds, instead of in the preparation section. Consequently, our
preparation sections, such as 7.4 and 7.5 (preparations of alcohols and ethers),
tend to be reviews of previously learned material. Although we feel these sections
are good reinforcement, it is possible to delete them or present them elsewhere in
your own presentation.
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Spectroscopy. Spectroscopy is discussed as early as we think feasible—
.Chapter 8. By this time, the student has a working knowledge of structure, a few
functional groups, and a few reactions. However, those who wish to do so may
cover the spectroscopy chapter right after Chapter 4, as soon as the students are
familiar with organic structures.

We have included only infrared and nuclear magnetic resonance spec-
troscopy in Chapter 8 because of their importance in structure determination.
Sufficient background in the principles behind infrared and nmr spectroscopy is
presented so that students can appreciate why spectra and structures are related,
but the emphasis is on structure. Whereyer ﬁppropnate after Chapfer 8, we have
inserted sections on the infrared and nmr characteristics of the compound classes
being discussed. Structure-determination problems involving infrared and nmr
spectra are included at the ends of many of these later chapters.

Ultraviolet and mass spectra are covered in Chapter 20. Our only reason for
having two separate chapters on spectroscopy is to get the students quickly back
into reaction chemistry. Both of these techniques can be presented along with in-
frared and nmr spectra if the instructor wishes. Ultraviolet and mass spec-
troscopy are designed to stand alone. One or both can be introduced whenever
you think desirable.

Problems. We are firm believers in problem solving as an important part
of learning organic chemistry, and we have included more ‘than 1100 unsolved
problems in the text. Within each chapter, a number of worked-out sample prob-
lems are included to illustrate the approach to problem solving and to provide
further information. Often these sample problems are followed directly by study
problems with answers at the end of the book, Many of these study problems are
designed to relate previous material to the present discussion. Others are designed
to test students on their mastery of new material.

The problems at the end of each chapter are of two types: drill problems and
thought problems. Although their order of presentation tends to follow the
chapter organization, they are graded in difficulty. The last several problems in
each chapter should challenge even the best students. The Study Guide with Solu-
tions that accompanies this text contains the answers to the chapter-end problems
and also provides further explanation where appropriate.

Nomenclature. Many chemists think the time is overdue to switch from
trivial names of organic compounds to systematic names. We agree. However,
any issue of Chemical and Engineering News or any chemical catalog makes
heavy use of trivial nomenclature. To be able to speak the language of chemists, a
student needs to know that ‘‘acetone’’ and ‘‘propanone’’ are synonymous.
Because of the present unsettled state of nomenclature, we have emphasized the
IUPAC system, but we have not used it exclusively. Also used are some trivial
names that are part of every organic chemist’s vocabulary; for example, acetone
and z-butyl chloride.

Our presentation of naming begins with a brief survey of systematic
nomenclature in Chapter 3. The names presented there are those that the student
will encounter again in chapters immediately following. The nomenclature for
each class of compound is then discussed in more detail in later chapters. An ap-
pendix is included for those who wish additional material or a quick source of
reference.
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Synthesis. Opinions vary widely among instructors as to how much syn-
thesis should be presented to students in an introductory course. Our formal
discussions of organic synthesis are set off in separate sections and can therefore
easily be emphasized or de-emphasized. These include Sections 5.12 (one-step
syntheses); 7.18 (multistep syntheses); 10.12 (syntheses from benzene); and
Chapter 14 (syntheses using enolates and enamines).

Topics of Specialized Interest. Organic chemistry lends itself to many
fascinating sidelights. Unfortunately, what is of particular interest to one instruc-
tor may be of no interest to another. Although many authors have chosen to
group topics of specialized interest into separate chapters, we prefer not to. In-
stead these subjects are placed where they follow logically from previous
material. In this book, for example, electrocyclic reactions and polymers are
found toward the end of Chapter 9 on alkenes and alkynes. In almost all cases,
specialized topics will be found in separate sections so that they may be dealt with
as the instructor deems best.

What sort of special-interest topics are included? Generally, ours fall into
one of two categories: organic chemistry for organic chemists (e.g., electrocyclic
reactions, polymers, carbenes, the cyclization of squalene) or organic chemistry
as it relates to the biological sciences (e.g., the role of imines in transamination
reactions, metabolism of ethanol, acetylcoenzyme A as an alkylating agent).

Bio-organic material. Many students in the introductory organic course
are majoring in biological fields. Therefore, numerous sections and problems
that are biological in nature have been included. We have selected material that is
appropriate to the chemistry under discussion and that requires application of
organic logic. Our intention is to show the close relationship between organic
chemistry and the biological sciences.
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