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Preface

The fifth edition of General, Organic, and Biochemistry, like
our earlier editions, has been designed to help undergradu-
ate majors in health-related fields understand key concepts
and appreciate the significant connections between chem-
istry, health, and the treatment of disease. We have tried to
strike a balance between theoretical and practical chemistry,
while emphasizing material that is unique to health-related
studies. We have written at a level intended for students
whose professional goals do not include a mastery of chem-
istry, but for whom an understanding of the principles and
practice of chemistry is a necessity.

While we have stressed the importance of chemistry to
the health-related professions, this book was written for all
students who need a one- or two-semester introduction to
chemistry. Our focus on the relationship between chemistry,
the environment, medicine, and the function of the human
body is an approach that can engage students in a variety of
majors. We have integrated the individual disciplines of in-
organic, organic, and biochemistry to emphasize their inter-
relatedness rather than their differences. This approach
provides a sound foundation in chemistry and teaches stu-
dents that life is not a magical property, but rather the result
of a set of chemical reactions that obey the scientific laws.

Key Features of the Fifth Edition

In preparing the fifth edition, we have been guided by the
collective wisdom of over fifty reviewers who are experts in
one of the three sub-disciplines covered in the book and
who represent a diversity of experience, in community col-
leges and in four-year colleges and universities. We have re-
tained the core approach of our successful earlier editions,
updated material where necessary, and expanded or re-
moved material consistent with retention of the original fo-
cus and mission of the book. Throughout the project, we
have been careful to ensure that the final product is as stu-
dent-oriented and readable as its predecessors.

New Features

e Chapters 2 and 3 of the fourth edition have been
combined in this edition to provide more integrated
and concise coverage of atomic structure and
periodicity.

¢ Each boxed topic has been enhanced by questions
intended to motivate the student to go beyond what is

written and /or solidify the relationship between the
boxed topic and the chapter material.

* Twenty to thirty new in-chapter and end-of-chapter
questions have been added to each chapter to allow
instructors greater flexibility in assigning problems
and to give students more opportunity to test
themselves. Most chapters now include at least 100
questions and problems.

* End-of-chapter problems are now organized according
to the level of understanding required of the student.
Foundations questions provide students the opportunity
to review factual information, emphasizing basic
concepts, definitions, and drill. Applications questions
are more complex or relate more directly to real-world
situations. They require students to understand the
information and to apply that knowledge to higher-
order problems.

* The art program has undergone significant revision.
New figures have been added and many others revised
to create a common style and pedagogical strategy.

The efforts of our Art Consultant, Dr. Ann Eakes of
Northwest Vista College, have been invaluable in
providing a new perspective on the art program.

* The ARIS website and other media supplements, as
described later in this Preface, have been enhanced.
Appendices, formerly at the end of the textbook, can
now be readily accessed on the website. The instructors’
Digital Content Manager CD-ROM contains electronic
files of text figures and tables as well as PowerPoint
lecture slides.

We designed the fifth edition to promote student learn-
ing and facilitate teaching. It is important to engage stu-
dents, to appeal to visual learners, and to provide a variety
of pedagogical tools to help them organize and summarize
information. We have utilized a variety of strategies to ac-
complish our goals.

Engaging Students

Students learn better when they can see a clear relationship
between the subject material they are studying and real life.
We wrote the text to help students make connections between
the principles of chemistry and their previous life experi-
ences or their future professional experiences. Our strategy to
accomplish this integration includes the following:

xix
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* Boxed Readings—"”Chemistry Connection”:
Introductory vignettes allow students to see the
significance of chemistry in their daily lives and in
their future professions.

* Boxed Perspectives: These short stories present real-
world situations that involve one or more topics that
students will encounter in the chapter. The “Medical
Perspectives” relate chemistry to a health concern
or a diagnostic application. The “Environmental
Perspectives” deal with issues, including the impact
of chemistry on the ecosystem and how these
environmental changes affect human health. “Human
Perspectives” delve into chemistry and society and
include such topics as gender issues in science and
historical viewpoints. In the fifth edition, we have
added a number of new boxed topics and, where
needed, updated all of those perspectives retained
from the fourth edition. We have included topics, such
as self-tanning lotions and sugar substitutes, which are
of interest to students today, as well as the most recent
strategies for the treatment of HIV /AIDS. New
perspectives on opioid drugs, methamphetamines,
alcohol abuse, and drugs to treat chemical addiction
have been added to this edition.

Learning Tools

In designing the original learning system we asked our-
selves the question: “If we were students, what would help
us organize and understand the material covered in this
chapter?” With valuable suggestions from our reviewers,
we have made some modifications to improve the learning
system. However, with the blessings of those reviewers, we
have retained all the elements of the system that have been
shown to support student learning:

* Learning Goals: A set of chapter objectives at the
beginning of each chapter previews concepts that will
be covered in the chapter. Icons © locate text material
that supports the learning goals.

130 Chapter 13 Aldehydes and Ketones

A Human Perspective

Alcohol Abuse and Antabuse

For Further Understanding
Antabuase alone is ot a cure for alcohalism, Consider some of

nase. This inhi
& the drug and

the reasons why this is so, {
rite g e oxidation of twethanoic

o e second. Expla siologica) efects

* Detailed Chapter Outline: A listing of topic headings
is provided for each chapter. Topics are arranged in
outline form to help students organize the material in
their own minds.

Chapter Cross-References: To help students locate the
pertinent background material, references to previous
chapters, sections, and perspectives are noted in the
margins of the text. These marginal cross-references
also alert students to upcoming topics related to the
information currently being studied.

Entropy

\

The first law of thermodynamics considers the enthalpy of chemical reactions. The
second law states that the universe spontaneously tends toward increasing disor-
der or randomness.

A measure of the randomness of a chemical system is its entropy. The entropy
of a substance is represented by the symbol S. A random, or disordered, system is
characterized by high entropy; a well-organized system has low entropy.

What do we mean by disorder in chemical systems? Disorder is simply the ab-
sence of a regular repeating pattern. Disorder or randomness increases as we con-
vert from the solid to the liquid to the gaseous state. As we have seen, solids often
have an ordered crystalline structure, liquids have, at best, a loose arrangement,
and gas particles are virtually random in their distribution. Therefore gases have
high entropy, and crystalline solids have very low entropy. Figures 7.3 and 7.4 il-
lustrate properties of entropy in systems

ﬂ LEARNING GOAL

A system is a part of the universe upon
which we wish to focus our attention.
For example, it may be a beaker
containing reactants and products.

°
Chapter 5 compares the physical properties
of solids, liquids, and gases.

Figure 7.3

(a) Gas particles, trapped in the left
chamber, spontaneously diffuse into the
right chamber, initially under vacyum,




® Summary of Reactions: In the organic chemistry
chapters, each major reaction type is highlighted on a
green background. Major equations are summarized at
the end of the chapter, facilitating review.
e Chapter Summary: Each major topic of the chapter
is briefly reviewed in paragraph form in the end-of-
chapter summary. These summaries serve as a mini-
study guide, covering the major concepts in the chapter.
* Key Terms: Key terms are printed in boldface in
the text, defined immediately, and listed at the
end of the chapter. Each end-of-chapter key term is
accompanied by a section number for rapid reference.
* Glossary of Key Terms: In addition to being listed at
the end of the chapter, each key term from the text is
also defined in the alphabetical glossary at the end of
the book.

Detailed List of Changes

Changes and updates are evident in every chapter of this
fifth edition. Major changes to individual chapters include:

 Chapters 2 and 3 have been combined to give seamless
coverage of atomic structure and periodicity, all in one
unit.

e The balancing of chemical equations, previously
touched on in two sections of the book, has been
combined and placed in one section of the book.

* Chapter 10, “Alkanes,” now includes an updated
perspective on oil-eating microbes and an additional
example problem.

e Chapter 11, “Alkenes and Alkynes,” now has reactions
of alkynes added, including example problems of each.

e Chapter 12, “Alcohols,” now includes new
perspectives on methanol poisoning, alcohol abuse,
and the use of Antabuse.

 Chapter 14, “Carboxylic Acids,” offers students an
updated perspective on biodegradable plastics.

e Chapter 15, “Amines and Amides,” provides new

perspectives on Methamphetamine, as well as one on

opiate biosynthesis and mutant poppies.

Chapter 16, “Carbohydrates,” gives an updated

perspective on the sucrose/tooth decay connection.

We have also removed the old food pyramid from the

chapter.

e Chapter 18, “Proteins,” gives students improved
coverage of amino acid structure, properties, and
stereoisomers, as well as properties of the peptide
bond.

Preface xxi

332 Chapter 10 An Introduction to Organic Chemistry: The Saturated Hydrocarbons

Summary of Reactions

Reactions of Alkanes
Combustion:
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dioxide

Alkane  Oxygen

Halogenation
H H
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R—C—H+ X— R
|

Is be-

omers are not interconvertible

H H

Alkane  Halogen Alkyl  Hydrogen
halide  halide

when one suk
low the ring. The

10.4 Conformations of Alkanes
and Cycloalkanes

® Chapter 19, “Enzymes,” includes a completely
reworked section on enzyme nomenclature.

e Chapter 20, “Molecular Genetics,” has been highly
reorganized. This had been the last chapter in the
fourth edition, but is now placed with the other
chapters devoted to macromolecules. This chapter also
includes a new, more detailed section on bacterial
DNA replication.

The Art Program

Today’s students are much more visually oriented than any
previous generation. Television and the computer represent
alternate modes of learning. We have built upon this obser-
vation through expanded use of color, figures, and three-di-
mensional computer-generated models. This art program
enhances the readability of the text and provides alternative
pathways to learning.
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Dynamic lllustrations

Each chapter is amply illustrated using figures, tables, and
chemical formulas. All of these illustrations are carefully an-
notated for clarity. Approximately 220 full-color illustra-
tions have been revised for this edition, in addition to over
30 new illustrations and 50 new photos, to help students
better understand difficult concepts. In many cases, illustra-
tions have been redrawn to be more realistic, and have been
color-enhanced.

1
O on

Color-Coding Scheme

We have color-coded reactions so that chemical groups being
added or removed in a reaction can be quickly recognized.

* Red print is used in chemical equations or formulas to
draw the reader’s eye to key elements or properties in
a reaction or structure.

¢ Blue print is used when additional features must be
highlighted.

Aldehydes and ketones can be distinguished on the basis of differences in
their reactivity. The most common laboratory test for aldehydes is the Tollens’ test.
When exposed to the Tollens’ reagent, a basic solution of Ag(NH,),*, an aldehyde
undergoes oxidation. The silver ion (Ag*) is reduced to silver metal (Ag") as the
aldehyde is oxidized to a carboxylic acid anion.

R— + (NH.), —> R— +

Aldehyde Silver Carboxylate Silver
ammonia complex— anion metal
Tollens” reagent mirror

Silver metal precipitates from solution and coats the flask, producing a smooth silver
mirror, as seen in Figure 13.4. The test is therefore often called the Tollens’ silver mir-
ror test. The commercial manufacture of silver mirrors uses a similar process. Ketones
cannot be oxidized to carboxylic acids and do not react with the Tollens’ reagent.

* Green background screens denote generalized
chemical and mathematical equations. In the organic
chemistry chapters, the Summary of Reactions at the
end of these chapters is also highlighted with a green
background screen for ease of recognition.

Beta Particles

The beta particle (B), in contrast, is a fast-moving electron traveling at approxi-
mately 90% of the speed of light as it leaves the nucleus. It is formed in the nucleus
by the conversion of a neutron into a proton. The beta particle is represented as

fe or B or B

* Yellow background in the general and biochemistry
sections of the text illustrates energy, either as energy
stored in electrons or in groups of atoms. In the
organic chemistry section of the text, yellow
background screens also reveal the parent chain
of an organic compound.

lonization Energy

The energy required to remove an electron from an isolated atom is the ionization
energy. The process for sodium is represented as follows:

ionization energy + Na—> Na' + e

¢ There are certain situations in which it is necessary to
adopt a unique color convention tailored to the
material in a particular chapter. For example, in
Chapter 18, the structures of amino acids require four
colors to draw attention to key features of these
molecules. For consistency, red is used to denote the
acid portion of an amino acid, and blue is used to
denote the basic portion of an amino acid. Green print
is used to denote the R groups, and a yellow
background screen directs the eye to the o-carbon.

a-Carboxylate

group
i )

a-Amino —H,N —Cq— C’

"\

a-Carbon

group

— 3

Side-chain R group
Figure 18.1
General structure of an a-amino acid.
All amino acids isolated from proteins,
with the exception of proline, have this
general structure.
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Computer-Generated Models

The students’ ability to understand the geometry and three-
dimensional structure of molecules is essential to the under-
standing of organic and biochemical reactions. Computer
generated models are used throughout the text because
they are both accurate and easily visualized.

Problem Solving and Critical Thinking

Perhaps the best preparation for a successful and produc- 50 19 HRENTIT,, Lo
tive career is the development of problem-solving and s
critical thinking skills. To this end, we created a variety of 2010 20410 osmol
problems that require recall, fundamental calculations,

1 mol of Na,PO, yields fou

and complex reasoning. In this edition, we have used sug- Q v ¢ SENTEIN
gestions from our reviewers, as well as from our own ex- .

perience, to enhance the problem sets to include more Deermine the exnalariyof th fllwing sltion Q v ¢ SN
practice problems for difficult concepts and further inte- / s il

gration of the subject areas. 4 [ Comavins o s L aEmE
In-Chapter Examples, Solutions, and Questions

Each chapter includes a number of examples that show the
student, step-by-step, how to properly reach the correct so-
lution to model problems. Whenever possible, the examples
are followed by in-text questions that allow students to test pala

o 1 ol partictes F-at

atm
0.0821 % 298K
K-

their mastery of information and to build self-confidence.

auestions ano proBUEWEN

Chemical Bonding

Naming Compounds and Writing Formulas of Compounds
330 N ich of the folloswing |

In-Chapter and End-of-Chapter Problems

We have created a wide variety of paired concept problems.
The answers to the odd-numbered questions are found at
the back of the book as reinforcement for students as they
develop problem-solving skills. However, students must
then be able to apply the same principles to the related
even-numbered problems.

Critical Thinking Problems

Each chapter includes a set of critical thinking problems.
These problems are intended to challenge students to inte-
grate concepts to solve more complex problems. They make
a perfect complement to the classroom lecture because they
provide an opportunity for in-class discussion of complex
problems dealing with daily life and the health care sciences.

Over the course of the last four editions, hundreds of

CRITICAL THINKING PROS

reviewers have shared their knowledge and wisdom with

us, as well as the reaction of their students to elements of

this book. Their contributions, as well as our own continu-
ing experience in the area of teaching and learning science,
have resulted in a text that we are confident will provide a
strong foundation in chemistry, while enhancing the learn-
ing experience of students.
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Supplementary Materials

This text is supported by a complete package for instructors
and students. Several print and media supplements have
been prepared to accompany the text and make learning as
meaningful and up-to-date as possible.

For the Instructor

¢ Digital Content Manager CD/DVD: This primary
instructor supplement offers over 800 visual images,
including illustrations, photos, examples, boxed
readings, and tables from the text. These images are in
full color and can be readily incorporated into lecture
presentations, exams, or classroom materials. Also on
the Digital Content Manager are PowerPoint Lecture
Outline slides, prepared by Dr. Ann Eakes of
Northwest Vista College, that cover all 23 chapters and
can be modified according to instructor preference.

General Organic and ¥

Biochemistry CCrenetral, Ly
Organic, p

Bth Edition & d.
Biochemistry

Online Learning Center: Visit the Instry

\_————”/

307 he M ot v

¢ Instructor’s Manual: Written by the authors and also
Dr. Timothy Dwyer of Towson University, this
ancillary contains suggestions for organizing lectures,
instructional objectives, perspectives on boxed
readings from the text, a list of each chapter’s key
problems and concepts, and more. The Instructor’s
Manual is a part of the Instructor’s Testing and
Resource CD, and is also available through the ARIS
website for this text.

* Transparencies: A set of 100 transparencies is available
to help the instructor coordinate the lecture with key
illustrations from the text.

e Computerized Classroom Management System:
This Instructor’s Testing and Resource CD includes a
database of test questions, reproducible student self-
quizzes, and a grade-recording program. Also found
on this CD is the Instructor’s Manual to accompany
this text.

Sample Chapter
Table of Contents Katherine 3. Denniston, Towson University
Aboutthe Authors Joseph 3. Topping, Towson Universit

Book Preface
Feature Summary ISBN: 0072828471
Supplements Copyright year: 2007

* A Laboratory Manual for General, Organic, and
Biochemistry, Fifth Edition, by Charles H. Henrickson,
Larry C. Byrd, and Norman W. Hunter of Western
Kentucky University, offers clear and concise
laboratory experiments that reinforce students’
understanding of concepts. Prelaboratory exercises,
questions, and report sheets are coordinated with each
experiment to ensure active student involvement and
comprehension. A new student tutorial on graphing
with Excel has been added to this edition.

* Laboratory Resource Guide: Written by Charles H.
Henrickson, Larry C. Byrd, and Norman W. Hunter of
Western Kentucky University, this helpful prep guide
contains the hints that the authors have learned over
the years to ensure students’ success in the laboratory.
This Resource Guide is available through the ARIS
course website for this text.

* ARIS (McGraw-Hill’s Assessment, Review and
Instruction System) for General, Organic, and
Biochemistry—a complete electronic homework and
course management system—is designed for greater
ease of use than any other system available. ARIS
enables instructors to create and share course
materials and assignments with colleagues with a few
clicks of the mouse. Instructors can edit questions,
import their own content, and create announcements
and due dates for assignments. ARIS has automatic
grading and reporting of easy-to-assign homework,
quizzing, and testing. Once a student is registered in
the course, all student activity within McGraw-Hill’s
ARIS is automatically recorded and available to the
instructor through a fully integrated grade book that
can be downloaded to Excel. This book-specific

website is found at www.mhhe.com /denniston5e.

v (g “eneral, Organic,

Biochemistry
General, Orgonic, and Blochemistry, 5/e

y
Robert L. Caret, San Jose State University

¢ Course Management Systems—PageOut, WebCT,
and Blackboard: The course cartridge that
accompanies General, Organic, and Biochemistry, Fifth
Edition, includes all ARIS website content, and the
entire test bank that accompanies this new edition.




For the Student

* Student Study Guide/Solutions Manual: A separate
Student Study Guide/Solutions Manual, prepared by
Dr. Timothy Dwyer and the authors of this text, is
available. It contains the answers and complete
solutions for the odd-numbered problems. It also
offers students a variety of exercises and keys for
testing their comprehension of basic, as well as
difficult, concepts.

* Schaum’s Outline of General, Organic, and

Biological Chemistry: Written by George Odian and

Ira Blei, this supplement provides students with over

1400 solved problems with complete solutions. It also

teaches effective problem-solving techniques.

ARIS: McGraw-Hill’s Assessment, Review, and

Instruction System for General, Organic, and

Biochemistry is available to students and instructors

using this text. The website offers quizzes, key

definitions, a review of mathematics applied to
problem solving, important tables, definitions, and
more. This book-specific website can be found at

www.mhhe.com /denniston5e.
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