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Pretface

AUDIENCE

Foundations of Inorganic, Organic, & Biological Chemistry
serves two primary audiences: those students in health-related
majors who will be challenged to cover all of chemistry in one
semester, as well as students who take a one semester survey
course as a foundation. This course necessarily emphasizes ap-
plications. Students are exposed to the practical aspects of chem-
istry as they relate to the health sciences and the environment.
Therefore, Foundations of Inorganic, Organic, & Biological
Chemistry strikes a balance between theoretical and practical
chemistry, while emphasizing material unique to health-related
studies. It is written at a level intended for the student whose
goals in life do not include a mastery of chemistry, but for whom
an understanding of the principles and their practical applica-
tions is a necessity.

PHILOSOPHY

Chemistry is a unified discipline. In this text we will, of course,
treat the individual disciplines of inorganic, organic, and biolog-
ical chemistry. However, the emphasis will be on the integration
of these areas to help the student understand the inter-relatedness
of these three disciplines. We believe this approach will provide
a sound foundation in the principles of chemistry. At the same
time, the students will learn that life is not a magical property,
but rather is the result of a set of chemical reactions that obey the
laws of chemistry (and physics). We want the students to de-
velop a “‘feel’” for each of the following concepts:

@ the importance of chemistry in the normal biochemical
function of the cell and the body as a whole.

¢ the medical ramifications that result when such reactions go
awry.

© the action of drugs in the body.

@ the application of chemistry to alleviate disease and suffer-
ing.

Indeed, these are the aspects of chemistry that are most critical in
health-related occupations.

The approach to writing the book has been to provide an
interesting and logical sequence that will develop the very basic
principles of inorganic and organic chemistry and an in-depth
understanding of the basic biological molecules that make up the
cell and the biochemical reactions that allow it to function.

ORGANIZATION AND
CONTENT

When organizing the contents of this text one of our major con-
cerns was the challenge of covering all aspects of inorganic,
organic, and biological chemistry in a meaningful way—in a
single semester. One approach we have adopted is to closely tie
together the related topics of organic and biochemistry. In this
way the chemistry of a class of organic molecules need only be
covered once. Then it can be immediately applied to the appro-
priate class of biological molecules. We have tried to avoid the
temptation to cover ‘‘a little of everything’’ or to present mate-
rial for its own sake. Topics have been chosen or omitted on the
basis of whether or not the material will be useful to the students
in later chapters or in their future.careers.

We have attempted to provide a comfortable flow of mate-
rial and have maintained a rather traditional organization. The
first eight chapters supply the type of background that is gener-
ally found in a two semester science major’s chemistry course,
but the material is intended to be covered in less than one half a
semester. The chapters that follow (Chapters 9 and 10) present
the fundamental principles of organic chemistry: basics of no-
menclature, hydrocarbon structure and chemistry, and common
functional groups. Immediately thereafter we introduce the more
biochemistry-oriented, organic chemistry. Specifically, carbohy-
drate chemistry (Chapter 11) immediately follows the discussion
of alcohols, ketones, and aldehydes (Chapter 10). This allows
the students to apply what they have just learned about ketones
and aldehydes to the important group of biological molecules
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that are polyhydroxyketones and polyhydroxyaldehydes. Chap-
ter 13 (Lipids) builds on the material presented in Chapter 12
(Carboxylic Acids). Chapter 15 (Protein Structure and Enzymes)
naturally follows Chapter 14 (Amines and Amides). This inter-
mingling of organic and biochemistry softens the boundary be-
tween the two areas. Furthermore, this approach allows the in-
structor to begin coverage of biochemistry earlier in the course.
This provides a solution to one of the common problems en-
countered in teaching this type of course, namely, that there is so
much material that it is difficult to adequately cover the focal
point of the course—the biochemistry. The book is designed to
allow the instructor flexibility in the organization of the course.
For instance, the instructor may choose to teach the discipline of
chemistry sequentially: inorganic chemistry (Chapters [-8),
organic chemistry (Chapters 9, 10, 12, and 14), and biochemistry
(Chapters 11, 13, 15-19). Alternatively, the instructor may
choose to follow the organization of the text, alternating the
study of organic and biological molecules characterized by a
particular functional group.

PEDAGOGY

The text includes a variety of pedagogical devices. In designing
these we asked ourselves the question, ‘‘If we were students,
what would help us organize and understand the material cov-
ered in this chapter?”” We chose the following pedagogical sup-
ports:

1. Learning Goals: Students have the opportunity to preview
the material and become aware of the information and ideas
that they are expected to learn. These chapter goals are also
useful as a self-test after the chapter has been read.

2. Detailed Chapter Outline: Topics are divided and subdi-
vided in outline form to help students organize the material
in their own minds. These chapter outlines also give the
instructor a quick summary of the topics found in the chap-
ter and help to organize lecture material.

3. Boxed Readings—A ‘‘Chemistry Connection’’: These
beginning essays connect the content of each chapter to an
interesting application.

4. Perspectives relate the chapter subject matter to the real
world. Depending on the nature of the topic, these are called
Human, Clinical, Medical, or Environmental Perspectives.
The perspectives provide practical and relevant applications
of the chemistry covered in the text.

5. In-Chapter Examples, Solutions, and Problems: Because
problem-solving is most easily learned by example and
practice, we have included throughout the text a number of
examples that show the student, step-by-step, precisely how
to properly determine the correct answer. Whenever possi-

10.

12.

13.

14.

ble, the solved examples are followed by in-text problems
that allow the students to test their mastery of the informa-
tion just covered and to build self-confidence.

In-Chapter and End-of-Chapter Problems: These in-
clude a wide variety of problems. The answers to the odd-
numbered questions will be found in 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 problem.

Chapter Cross-References: Often a discussion in the text
demands an understanding of key principles and concepts
described previously. These cross-references are also used
to alert students to upcoming topics that require an under-
standing of the information currently being studied and help
students locate the pertinent background material.

Detailed End-of-Chapter Summary: These summaries
serve as a ‘‘mini-study guide.”’ Each covers the major con-
cepts in the chapter.

End-of-Chapter Key Terms: Each key term is accompa-
nied by the chapter section number so that students can
quickly find the definition in the text.

End-of-Chapter Vocabulary Quiz: There is a set of ten
vocabulary review questions at the end of each chapter.
These will help students learn the language of chemistry.

. End-of-Book Glossary of Key Terms: All new terms are

in boldface and each term is defined in the alphabetized
glossary at the end of the textbook.

Appendix Material: Appendixes have been selected be-
cause the information will be useful to students in doing
basic work or because they extend information introduced
in the chapter.

Appendix A: Review of Mathematics Applied to Problem-
Solving in Chemistry

Appendix B: Table of Formula Weights

Appendix C: Stereochemistry and Stereoisomers Revisited
Appendix D: Lipid-Soluble Vitamins

Appendix E: Water-Soluble Vitamins

Appendix F: Minerals and Cellular Function

Answers to the Odd-Numbered Questions and Problems
Answers to the Vocabulary Quizzes

Color Coding Scheme: Because it is difficult for students
to understand the chemical changes that occur in complex
reactions, we have color coded reactions so that chemical
groups being added or removed in a reaction can be quickly
and clearly seen. This is particularly useful in the organic
and biochemistry chapters.

Hlustrations: Each chapter is amply illustrated using fig-
ures, tables, and chemical formulas. All of these illustra-
tions are carefully annotated for clarity.



An extensive supplemental package has been designed to sup-
port this text. It includes the following elements.

w

Instructor’s Manual: The Instructor’s Manual contains the
printed test item file, solutions to the even-numbered prob-
lems, and a list of the transparencies. Written by the authors,
this unique ancillary also contains suggestions for organiz-
ing lectures, additional ‘‘Perspectives,’”” and a list of each
chapter’s key problems and concepts.

Student’s Study Guide/Solutions Manual: A separate
Student’s Study Guide/Solution Manual is available. It con-
tains the answers and complete solutions for the odd-
numbered problems. It also offers students a variety of exer-
cises and keys for testing their comprehension of basic, as
well as difficult, concepts.

Transparencies: A set of over 100 transparencies is avail-
able to help the instructor coordinate the lecture with key
illustrations from the text.

Customized Transparency Service: For those adopters
interested in receiving acetates of text figures not included
in the standard transparency package, a select number of
acetates will be custom made upon request.

Microtest: This computerized classroom management
system/service includes a database of test questions, repro-
ducible student self-quizzes, and a grade-recording pro-
gram. Disks are available for IBM and Macintosh comput-
ers, and require no programming experience.

Laboratory Manual: Written by Charles H. Henrickson,
Larry C. Byrd, and Norman W. Hunter, all of Western Ken-
tucky University, ‘‘Experiments in Inorganic, Organic, and
Biochemistry,”” carefully and safely guides students
through the process of scientific inquiry. The manual fea-
tures 26 self-contained experiments that can easily be reor-
ganized to suit individual course needs. In addition, you can
delete experiments and/or add your own materials to create
a custom manual to fit your students’ precise needs.

Laboratory Resource Guide: This helpful prep guide con-
tains the hints that the authors have learned over the years to
ensure student success.

Is Your Math Ready for Chemistry? Developed by Wal-
ter Gleason of Bridgewater State College, this unique book-
let provides a diagnostic test that measures your students’
math ability. Part II of the booklet provides helpful hints on
the necessary math skills needed to successfully complete a
chemistry course.

Supplementary Materials

14.

Problem Solving Guide to General Chemistry: Written
by Ronald DeLorenzo of Middle Georgia College, this ex-
ceptional supplement provides your students with over
2,500 problems and questions. The guide holds students’
interests by integrating the solution of chemistry problems
with real-life applications, analogies, and anecdotes.

. How to Study Science: Written by Fred Drewes of Suffolk

County Community College, this excellent workbook offers
students helpful suggestions for meeting the considerable
challenges of a science course. It offers tips on how to take
notes and how to overcome science anxiety. The book’s
unique design helps to stir critical thinking skills, while fa-
cilitating careful notetaking on the part of the student.

. Exploring Chemistry Video Tapes: Narrated by Ken

Hughes of the University of Wisconsin-Oshkosh, the tapes
provide six hours of laboratory demonstrations. Many of the
demonstrations are of high interest experiments, too expen-
sive or dangerous to be performed in the typical freshman
laboratory.

Doing Chemistry Videodisc: This critically acclaimed
image database contains 136 experiments and demonstra-
tions. It can be used as a prelab demonstration of equipment
setup, laboratory techniques, and safety precautions. It may
also be used as a substitute for lab experiences for which
time or equipment is not available.

. ChemTALK Lecture Presentation Software: This unique

presentation software contains lecture outlines and numer-
ous color illustrations and animations designed to bring the
basic concepts of chemistry to life. Three software pro-
grams have been developed to be used in a variety of intro-
ductory courses including general chemistry, preparatory
chemistry, and allied health chemistry. The programs are
available on both Windows and Macintosh formats. Less
cumbersome than writing on a blackboard, this software
will allow you to present material to your students at the
pace that you choose, while integrating full-color illustra-
tions and animations into your lecture. Students may pur-
chase the corresponding lecture notebook which contains all
the material from the software. Using the notebook to fol-
low the lecture, students will spend more time listening and
absorbing information.

Student Study Art Notebook: Free with each new text, the
Student Study Art Notebook contains all of the full color art
included in the transparency set. The notebook allows stu-
dents to focus on the lecture rather than trying to recopy art
being displayed in class.
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