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Preface

| Introduction

I've taught organic chemistry many times over many years, and it has often
struck me what a disconnect there is between the interests and expectations
of me, the teacher, and the interests and expectations of those being taught,
my students. I love the logic and beauty of organic chemistry, and I want to
pass that feeling on to others. My students, however, seem to worry primarily
about getting into medical school. Yes, of course that’s a simplification, but
there is truth in it. All of us who teach organic chemistry know that a large
majority of students in our courses—perhaps 80% or more, and including
many chemistry majors—are interested primarily in the life sciences.

But if we are teaching future biologists, biochemists, physicians, and oth-
ers in the life sciences, why do we continue to teach the way we do? Why do
we spend so much time discussing the details of reactions that are of interest
to research chemists but have no connection to the biological sciences?
Wouldn’t the limited amount of time we have be better spent paying more
attention to the organic chemistry of living organisms and less to the organic
chemistry of the research laboratory? I believe so, and I have written this
book, Organic Chemistry: A Biological Approach, to encourage others who
might also be thinking that the time has come to try something new.

' Organization

Make no mistake, this is still a textbook on Organic Chemistry, but the guid-
ing principle in deciding what to include and what to leave out has been to
focus on those organic reactions that have a direct counterpart in biological
chemistry. When looking through the text, three distinct groups of chapters
are apparent. The first group (Chapters 1-5, 9, 11, and 12) covers the tradi-
tional foundations of organic chemistry that are essential in building the
background necessary for further understanding of the science. The second
group (Chapters 6-8, 10, and 13—18) provides coverage of common laboratory
reactions that have biological counterparts (of which there are many more
than you might think). As each laboratory reaction is discussed, a biological
example is also shown. The inclusion of these biological reactions makes the
material much more relevant for students, who might, for example, be more

“All of us who teach organic chemistry

know that the large majority of
students in our courses are
interested primarily in the life
sciences.”

John McMurry

“Make no mistake, this is still a
textbook on Organic Chemistry.”
John McMurry
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“Writing Organic Chemistry: A
Biological Approach has been a
wonderful learning experience for me.
I hope that both you and your students
will enjoy and benefit from this text,
and | would be very interested in
hearing your questions and opinions.”
John McMurry

“The innovative vertical presentation
of reaction mechanisms that has
been so well received in my other
texts is retained in Organic Chemistry.
A Biological Approach.”

John McMurry

“I want students to see that the
mechanisms of biological reactions
are the same as those of laboratory
organic reactions.”

John McMurry

interested in reading about trans fatty acids when they’re learning about cat-
alytic hydrogenation than when they're learning about lipids. The third
group of chapters (19-24) is unique to this text. These chapters deal exclu-
sively with the main classes of biomolecules—amino acids and proteins,
carbohydrates, lipids, and nucleic acids—and show how deeply organic
chemistry and biochemistry are intertwined. Following an introduction
to each class, the major metabolic pathways for that class are discussed
from the perspective of mechanistic organic chemistry. See, for example,
Sections 20.2 to 20.5 on amino acid metabolism.

 Content Choices

Many organic chemists might be surprised to find that such topics as carbene
chemistry, acetylide alkylation, allylic bromination, and Diels—Alder reactions
are not included in this text. The decision not to cover these topics was not taken
lightly, but the space saved by leaving out some nonbiological reactions has
been put to good use. Practically all reactions covered are immediately illus-
trated with biological examples, and approximately 25% of the book is devoted
entirely to biomolecules and the organic chemistry of their biotransformations.
Furthermore, the deletion of some nonbiological reactions has resulted in a
shorter text that many professors will have time to cover in its entirety.

There is more than enough organic chemistry in this text. My hope is that
the students we teach, including those who worry about medical school, will
come to agree that there is also logic and beauty here.

 Features -

Reaction Mechanisms

The innovative vertical presentation of reaction mechanisms that has been so
well received in my other texts is retained in Organic Chemistry: A Biological
Approach. Mechanisms in this format have the reaction steps printed verti-
cally while the changes taking place in each step are explained next to the
reaction arrow. Students can see what is occurring at each step in a reaction
without having to jump back and forth between structures and text.

Visualization

I want students to see that the mechanisms of biological reactions are the
same as those of laboratory organic reactions. Toward this end, and to let stu-
dents more easily visualize the changes occurring in large biomolecules, this
book introduces an innovative method for focusing on the reactive parts in
large molecules by ghosting the nonreacting parts. In addition, consistent
color, with clearly labeled numbered steps, is used in mechanisms through-
out the text to show the progress of the reactions more clearly.

More Features

e The reaction from students and colleagues to my previous texts has been
very gratifying, and I have made every effort to keep the writing in this
text as lucid and succinct as possible.



e  Why do we have to learn this? I've been asked this question so many
times by students that I thought that it would be appropriate to begin each
chapter with the answer. Why This Chapter? is a short paragraph at the
end of the introduction to every chapter that tells students why the mate-
rial about to be covered is important and explains how the organic chem-
istry of each chapter relates to biochemistry.

e  Worked Examples are titled to give students a frame of reference. Each
Worked Example includes a Strategy and a worked-out Solution and is
followed by Problems for students to try on their own.

e Lagniappe (a Creole word meaning “something extra”) boxes at the end of
each chapter are provided to relate real-world concepts to students’ lives.

e The Visualizing Chemistry Problems that conclude each chapter offer
students an opportunity to see chemistry in a different way by visualiz-
ing molecules rather than by simply interpreting structural formulas.

e Thorough media integration with Organic ChemistryNow"™ and Organic
OWLis provided to help students practice and test their knowledge of the
concepts. The Organic ChemistryNow online assessment program is
enhanced with biochemical coverage especially for biology and premed
students. Icons throughout the book direct students to the Organic Chem-
istryNow website. An access code is required to enter Organic Chem-
istryNow. Visit http://www.thomsonedu.com to register.

e A number of the figures are animated in Organic ChemistryNow. These
figures are designated as Active in the figure legends.

e Summaries and Key Word lists help students by outlining the key con-
cepts of the chapter.

e Summaries of Reactions bring together the key reactions from the chapter
in one complete list.

e An overview entitled “A Preview of Carbonyl Chemistry” follows Chap-
ter 13 and highlights the idea that studying organic chemistry requires
both summarizing and looking ahead.

e  Current IUPAC nomenclature rules, as updated in 1993, are used to name
compounds in this text.

' Companions to This Text

Supporting instructor materials are available to qualified adopters. Please
consult your local Thomson Brooks/Cole representative for details.
Visit http://www.thomsonedu.com to:

* Locate your local representative
Download electronic files of text art and ancillaries
Request a desk copy

| For Students

Study Guide and Solutions Manual By Susan McMurry. Provides answers
and explanations to all in-text and end-of-chapter exercises. ISBN: 0-495-
01530-x

E?ﬂ’a‘&?igtry% Now™ To further student understanding, the text features sensi-
ble media integration through the Organic ChemistryNow website, a power-
ful online learning companion that helps students determine their unique

PREFACE
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study needs and provides them with individualized resources. This dynamic
interactive resource combines with the text to provide students with a seam-
less, integrated learning system. A code is required to access Organic
ChemistryNow and may be packaged with a new copy of the text or pur-
chased separately. Visit http://www.thomsonedu.com to register for access
to Organic ChemistryNow.

OWL for Organic Chemistry The most widely used online chemistry mastery
homework system in the world! Developed at the University of Massachusetts,
Ambherst, class-tested by thousands of students, and used by more than 200
institutions and 50,000 students, OWL is the most widely used system provid-
ing fully class-tested content in an easy-to-use system that has proved reliable
for tens of thousands of students. OWL is also customizable, cross-platform, and
available for introductory/preparatory chemistry, general chemistry, organic
chemistry, liberal arts chemistry, and allied health/GOB. The OWL Online Web-
based Learning system provides students with instant analysis and feedback on
homework problems, modeling questions, and animations to accompany select
Thomson Brooks/Cole texts. This powerful system maximizes each student’s
learning experience and, at the same time, reduces faculty workload and helps
facilitate instruction. OWL's organic chemistry content takes advantage of the
latest technological advances in online computer modeling using Jmol and
MarvinSketch. Jmol, an interactive molecule viewer, enables students to rotate
molecules, to change the display mode (ball and stick, space fill, etc.), and to
measure bond distances and angles. MarvinSketch, a Java applet for drawing
chemical structures, enables OWL to grade chemical structures that the students
draw. A fee-based code is required for access to the specific OWL database
selected. OWL is available for use only within North America.

Pushing Electrons: A Guide for Students of Organic Chemistry, third edition
By Daniel P. Weeks. A workbook designed to help students learn techniques of
electron pushing. Its programmed approach emphasizes repetition and active
participation. ISBN: 0-03-020693-6

Spartan Model Electronic Modeling Kit A set of easy-to-use builders allow
for the construction and 3-D manipulation of molecules of any size or com-
plexity. This kit includes the SpartanModel software on CD-ROM, an exten-
sive molecular database, 3-D glasses, and a Tutorial and Users Guide that
includes a wealth of activities to help you get the most out of your course.
ISBN: 0-495-01793-0

' For Instructors

Joinln™ on Turning Point® Organic Chemistry Book-specific JoinIn con-
tent for Response Systems tailored to Organic Chemistry: A Biological
Approach allows you to transform your classroom and assess your students’
progress with instant in-class quizzes and polls. Our exclusive agreement to
offer TurningPoint software lets you pose book-specific questions and display
students’ answers seamlessly within the Microsoft® PowerPoint® slides of
your own lecture, in conjunction with the “clicker” hardware of your choice.
Enhance how your students interact with you, your lecture, and one another.
Contact your local Thomson Brooks/Cole representative to learn more.



Multimedia Manager CD-ROM  The Multimedia Manager is a dual-platform
digital library and presentation tool that provides art and tables from the
main text in a variety of electronic formats that are easily exported into other
software packages. This enhanced CD-ROM also contains simulations,
molecular models, and QuickTime movies to supplement lectures as well as
electronic files of various print supplements. Slides use the full power of
Microsoft PowerPoint and incorporate videos, animations, and other assets
from Organic ChemistryNow. Instructors can customize their lecture presen-
tations by adding their own slides or by deleting or changing existing slides.

Test Bank By Thomas Lectka, Johns Hopkins University. Hundreds of
questions and answers organized to correspond to the main text.

iLrn Testing This easy-to-use software, containing questions and problems
authored specifically for the text, allows professors to create, deliver, and
customize tests in minutes.

WebCT/Now Integration Instructors and students enter Organic Chem-
istryNow through their familiar Blackboard or WebCT environment without
the need for a separate user name or password and can access all of
the Organic ChemistryNow assessments and content.

The Organic Chemistry of Biological Pathways By John McMurry and
Tadhg Begley. Intended for advanced undergraduates and graduate students
in all areas of chemistry and biochemistry, The Organic Chemistry of Biolog-
ical Pathways provides an accurate treatment of the major biochemical path-
ways from the perspective of mechanistic organic chemistry. Roberts and
Company Publishers, ISBN: 0-9747077-1-6

Organic Chemistry Laboratory Manuals Thomson Brooks/Cole is pleased
to offer you a choice of organic chemistry laboratory manuals catered to fit
your needs. Visit http:/www.thomsonedu.com. Customizable laboratory
manuals also can be assembled. Go to http://cerlabs.brookscole.com/ and
http://outernetpublishing.com/ for more information.
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