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Ours is an age when an understanding of chemistry has be-
come an increasingly important aspect of medicine. The
third edition of General, Organic, and Biochemistry has been
designed to help undergraduate health-related majors and
students of all majors understand key concepts and appre-
ciate the significant connections between chemistry, health,
disease, and the treatment of disease. This text strikes a
balance between theoretical and practical chemistry, while
emphasizing material that is unique to health-related stud-
ies. It is written at a level intended for students whose pro-
fessional goals do not include a mastery of chemistry, but
for whom an understanding of the principles of chemistry
and their practical ramifications is a necessity.

Key Changes to the Third Edition

In the preparation of the third edition, we have been
guided by the collective wisdom of reviewers who repre-
sent the diversity of higher education experiences, includ-
ing two-year and four-year colleges and universities. Over
fifty different reviewers participated in the review process.
We also received very valuable comments from a focus
group of faculty who regularly teach this material.

New Organization

Recognizing that courses based on this textbook are orga-
nized in a variety of formats within both quarter and se-
mester systems, we have reorganized the chapter sequence
into three sections: inorganic chemistry (Chapters 1-10),
organic chemistry (Chapters 11-16), and biochemistry
(Chapters 17-24). The new organization will allow tremen-
dous latitude in usage. The course may be taught in a tra-
ditional sense, following the new chapter order, within
either the semester or quarter system. If you prefer the or-
ganization in the second edition, you may continue to
teach using the different teaching order without affecting
your students’ understanding of the material. Many users
of the second edition choose to integrate traditional organic
and biochemistry and we have constructed the chapters to
allow for alternate order of coverage. Frequent use of cross-
referencing and reviewing of material discussed earlier in
the book support this needed flexibility.

Clear Presentation

Today’s students have numerous demands on their time.
Many students are nontraditional students, working full
time, who have families. Students need to be able to iden-
tify important concepts quickly and easily. Each section of
the book was reviewed with the goal of becoming more
concise while retaining the intellectual rigor of a college
textbook. Some of the ways we have accomplished this
goal include:

» New design facilitates access to information and
engages student interest,

s Key terms are bolded and are immediately defined.

¢ In-chapter examples provide stepwise guidance to
problem-solving strategies.

* New tables were created allowing easier access to
information.

® More headings allow students to find important
material faster.

Key Features of the Third Edition

Engaging Applications

We believe that there are a variety of factors in a text that
can promote student learning and facilitate teaching. It is
important to engage the interest of the student, especially
when the subject may appear difficult and does not seem
directly related to the student’s career goals. We have in-
cluded a diverse array of applications to accomplish our
goals.

e Perspectives: We have added eleven new Clinical,
Medical, and Human Perspectives throughout the
book. A list of Chemistry Connections and
Perspectives is provided on page xviii. These provide
new and updated applications of chemistry to engage
the students’ interest and help them understand
chemistry in the context of their daily lives.

» Learning goal icons : These icons help to alert
the student to the important concepts covered in the
text. An icon is placed next to the textual material that

supports the learning goal.



¢ Integration of chemistry in all disciplines: Students
must understand the inter-relatedness of the three
subdisciplines: general, organic, and biochemistry.
Students need to visualize chemistry as one
interconnected discipline. Margin notes highlight the
relationships between the areas.

Clear Approach to Problem Solving

Students often have trouble with quantitative problem
solving. Consequently, we have increased the number of
in-chapter examples dramatically and have made them
more user-friendly by a careful step-by-step explanation of
the logic needed to answer the question. We recognize that
students need support in the development of problem-
solving skills.

¢ In-Chapter Examples, Solutions, and Problems: Each
chapter includes examples that show the student, step
by step, precisely how to develop problem-solving
strategies. Whenever possible, the solved examples
are followed by in-text problems that allow students
to test their mastery of information and to build self-
confidence.
¢ In-Chapter and End-of-Chapter Problems: We have
created a wide variety of paired concept problems.
The answers to the odd-numbered questions will be
found in the book, providing reinforcement for
students as they develop problem-solving skills. The
students will be challenged to apply the same
principles to the related even-numbered problem.
Critical Thinking Problems: Each chapter includes a
set of critical thinking problems. These problems
provide an opportunity for the students to integrate
concepts to solve more complex problems. They make
a perfect complement to the classroom lecture, because
they foster in-class discussion of complex problems
dealing with daily life and the health care sciences.

Dynamic Visual Program

Today’s students are much more visually oriented than any
previous generation. Television and the computer repre-
sent an alternate mode of learning. Consequently, we have
attempted to further develop these skills through the ex-
panded use of color and illustrations. Chemical structures
rendered by WaveFunction Inc.’s Spartan molecular mod-
eling software are clear, engaging, and instructive.

o New Design: The entire book has a new design that
allows the professor and the student to easily see the
different sections by color tab—general, organic, and
biochemistry. The design helps the student to quickly
recognize the in-chapter examples and questions.

¢ Tllustrations: Each chapter is amply illustrated using
figures, tables, and chemical structures and formulas.

Preface xxi

All of these illustrations are carefully annotated for
clarity.

e Color-Coding Scheme: Because it may be difficult for
students to understand the chemical changes that
occur in complex reactions, we have color-coded the
reactions so that chemical groups being added or
removed in a reaction can be quickly recognized. In
the organic chemistry section of the text, each major
reaction type is highlighted on a green background.
The color-coding scheme is illustrated in the “Guided
Tour” section of this book.

¢ Spartan models: The students’ ability to understand
the geometry and three-dimensional structure of
molecules is essential to the understanding of
organic and biochemical reactions. We have used
WaveFunction, Inc.’s, cutting edge molecular
modeling software, Spartan, to render many of the
molecules in the text.

Content Changes in the Third Edition
s Chapter Three—Improved coverage of electron
configuration and atomic structure; new Clinical
Perspective on dietary calcium
¢ Chapter Four—Improved coverage of covalent
bonding; coverage of electronegativity moved to earlier
in the chapter; improved coverage of Lewis structures
and their role in portraying the bonding process
¢ Chapter Five—New Clinical Perspective on carbon
monoxide poisoning; rew Medical Perspective on
pharmaceutical chemistry
¢ Chapter Six—Improved coverage of physical
properties and ideal gases; new Clinical Perspective
on autoclaves and the gas laws
¢ Chapter Eight—Improved coverage of physical
equilibrium
e Chapter Nine—Improved coverage of Brensted-
Lowry acid-base chemistry; expanded coverage of
oxidation-reduction reactions including a discussion
of voltaic cells and their application; new Medical
Perspective on turning the human body into a battery;
new Clinical Perspective on electrochemical reactions
on the Statue of Liberty and in dental fillings
e Chapter Eleven—New comparison of the major
properties of typical organic and inorganic
compounds; new coverage of alkyl groups; improved
coverage of geometric isomers
e Chapter Twelve—Expanded coverage of aromatic
hydrocarbons; deleted coverage of hydration reaction
mechanism; new Human Perspective on life without
polymers
Chapter Thirteen—Improved and doubled the
number of examples; deleted coverage of dehydration
reaction mechanism
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* Chapter Fourteen—Expanded coverage of addition ¢ Chapter Twenty—New Clinical Perspective on
reactions and their biological significance enzymes, nerve transmission, and nerve agents

¢ Chapter Fifteen—Expanded coverage of acid » Chapter Twenty-one—New coverage on the
anhydrides regulation of glycolysis

¢ Chapter Sixteen—Improved coverage of ® Chapter Twenty-two—Coverage of the conversion of
nomenclature pyruvate to acetyl CoA (formerly in Chapter 21)

* Chapter Seventeen—Deleted discussion of Fischer ¢ Chapter Twenty-four—New and expanded coverage

projections; new Medical Perspective on of DNA and RNA; new and expanded coverage of the
monosaccharide derivatives polymerase chain reaction; new Human Perspective
* Chapter Eighteen—New Clinical Perspective on on DNA fingerprinting

disorders of sphingolipid metabolism
e Chapter Nineteen—New Human Perspective on

collagen



This text has a complete support 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:

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

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

3. Computerized Test Bank: This computerized
classroom management system/service includes a
database of test questions, reproducible student self-
quizzes, and a grade-recording program. Disks are
available for IBM and Macintosh computers, and
require no programming experience.

4. Laboratory Resource Guide: This helpful prep guide
contains the hints that the authors have leamed over
the years to ensure students’ success.

5. Book-Specific Website: A book-specific website is
available to students and instructors using this text.
The website will offer quizzes, key definitions, and
interesting links for the students. The instructor will
find a downloadable version of the Test Bank, the
transparencies in a PowerPoint Presentation, the
Instructor’s Manual, and Solutions Manual. Also
available for the instructor is PageOut, which allows
the instructor to create his or her own personal course
website. The address for the book-specific website is
http:/ /www.mhhe.com/physsci/ chemistry/
denniston.

For the Students:

1. Student Study Guide/Solutions Manual: A separate
Student Study Guide/Solutions Manual 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.

. Laboratory Manual: Written by Charles H.

Henrickson, Larry C. Byrd, and Norman W. Hunter,
all of Western Kentucky University, Experiments in
General, Organic, and Biochemistry, carefully and safely
guides students through the process of scientific
inquiry. The manual features self-contained
experiments that can easily be reorganized to suit
individual course needs.

. Is Your Math Ready for Chemistry? Developed by

Walter Gleason of Bridgewater State College, this
unique booklet provides a diagnostic test that
measures the student’s math ability. Part II of the
booklet provides helpful hints in the math skills
needed to successfully complete a chemistry course.

. Problem Solving Guide to General Chemistry:

Whitten by Ronald DeLorenzo of Middle Georgia
College, this exceptional supplement provides the
student with over 2500 problems and questions. The
guide holds the student’s interest by integrating the
solution of chemistry problems with real-life
applications, analogies, and anecdotes.

. 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.

. 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 facilitating
careful note taking on the part of the student.

. Book-Specific Website: A book-specific website is

available to students and instructors using this text.
The website will offer quizzes, key definitions, and
interesting links for the students. The address for the
book-specific website is http:// www.mhhe.com/
physsci/chemistry /denniston.
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xxiv Supplementary Materials

As a full-service publisher of quality educational prod- books help us to defray the cost of developing such sup-
ucts, McGraw-Hill does much more than just sell textbooks plements, which is substantial. Please consult your local
to your students. We create and publish an extensive array McGraw-Hill representative to learn about the availability
of print, video, and digital supplements to support instruc- of the supplements that accompany General, Organic, and

tion on your campus. Orders of new (versus used) text- Biochemistry.



We are grateful to our families, whose patience and sup-
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guidance during the reviewing and writing process. We
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Sulzer, project manager, for her skilled assistance through-
out production.

A revision cannot move forward without the feedback
of professors teaching the course. The reviewers have our
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The following professors provided reviews, partici-
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preparation of the third edition:
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Julie E. Larson, Bemidji State University

K. W. Loach, Plattsburgh State University

Ralph Martinez, Humboldt State University

John Mazzella, William Paterson University

Lawrence McGahey, College of St. Scholastica

Cleon McKnight, Hinds Community College

Melvin Merken, Worcester State College

Robert Midden, Bowling Green State University
David Millsap, South Plains College

Ellen M. Mitchell, Bridgewater College

Jay Mueller, Green River Community College

Lynda P. Nelson, Westark College

Richard E. Parent, Housatonic Community Technical College
Chetna Patel, Aurora University

Jeffrey A. Rahn, Eastern Washington University

B. R. Ramachandran, Indiana State University
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Rill Ann Reuter, Winona State University
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Steven Weitstock, Indiana University
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Edward P. Zovinka, St. Francis College

The following professors provided reviews and other
valuable advice for the previous editions:
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Community College
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The General, Organic, and Biochemistry Learning System

The General, Organic, and Biochemistry Learning System is easy to follow, and will allow the
student to excel in this course. The materials are presented in such a way that the student will
effectively learn and retain the important information.

Clear Approach to Solving Problems

Because problem solving is most efficiently SR —— s
learned by a combination of studying examples —1 - g i A X
and practicing, problems with step-by-step o e iaaiiy ofthe Siiice et s M
. . . fornium-245:
solutions are provided wherever appropriate. B
Examples are followed by a question requiring S
the student to integrate the newly learned L e s e 4 i e
material‘ must have a mass number of 241.
Step 2. Likewise, the charge on the left is +96, and the charge on the right

~ must also be +96. The sum of the unknown nuciear charge plus the

charge of the alpha particle (+2) must equal 9.
Stq.tmlmlmowndurse be 94, because [94 + (+2) = 96, The un-

241

%X
Referring to lbepmodtchbh. weﬂnd that the element that has atomic num-
ber 94 is plutonium; therefore X = 4Pu.

103

Complete each of the following nuclear equations
a PKr—>X+ e
b. X—> iHe + URn

104

Complete each of the following nuclear equations
a QU—>Xx+ fe
382 13 Alcohols, Thenols, Thiols, and Ethers b, "B i+ X

H o
0 ’\/\m’/\_'\/\/\/_)
O € CHCHCH,CH,CHCHICHCHLCH,CH,CH CH R

da zQ—(H,OH it ;‘

-oj—cucu,cwu.cn,m,cn.cu.cu.cu.cu.mmm

H:

1356 We have seen that alcohals are capable of hydrogen bond-
> —H—ommmpummwpww

not hydrogen bond to each other. however. Explain.

Thiols

13.57 Cystine isan amino acid formed from the oxidation of two
cysteine molecules to form a disulfide bond. The molecular

MmdaumﬂneuCH“(),N,Q,anlhelm-dunllw biologiaal
“mrzl:go:gﬂm. (Hint: For the structure of cysteine, see Fig- m be more mﬂy digested under the conditions present
1356 Explain the way in which British Anti-Lewisite acts asan 2 Cholesterol i MIMIIM(S«HM“‘)M § i
1359 vt LUPAC. mameiyr ekl heolovinghios. |5 e ot i v e e By A variety of questions and problems that
int: Use the rul nomenclature as sul o0 F Py
el e R S T range in level of difficulty help students
& CHCHCH, S buildup. Describe the various functional g and p!ild 4 .
i T L e measure their mastery of the chapter material.
SH omudndie g 2. .
ke o ' The odd-numbered questions are answered in
CH,~C—CH, h
b the back of the text.
- ot At the end of the chapter, the student will
0 it Us el for ol nomencmireand th i find several problems th.at require tl_wu.ght-
S, S provoking answers dealing with daily life and
e e i 10 o o the health care sciences.

d. CH,CH,CH,CH,CH,CH,CH,SH

1. You are provided with two solvents: water (H,0) and hexane

mm“’cwmmﬁmn MIM:M‘S?:MMMWM’F?N

ever, it is no longer recommended purpose because it
~H carries toxic impurities into the blood. DMSO is a sulfoxide—
H-C-OH it contains the 5= functioral group. DMSO is
from dimethyl sulfide by mild oxidation, and it has the
—H molecular formula C,;H,SO. Draw the structure of DMSO.
H—C—OH
Hc—on
CH,OH

13-28
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Dynamic Visuals

Many of the equations and
reactions are color coded to help
the student understand the
chemical changes that occur in
complex reactions. The student can
easily recognize the chemical
groups being added or removed in
a reaction by the color coding.
Green background illustrates an
important equation or key reaction;

1 Chemistry: Methods and Measurement

1.6 Experimental Quantities

Thus far we have discussed the scientific method and its role inacquiring data and
converting the data to obtain the results of the experiment. We have seen that such
data must be reported in the proper units with the appropriate number of signifi-
cant figures. The quantities that are most often determined include mass, length,
volume, time, temperature, and energy. Now let’s look at each of these quantities

Laaming Goal

n more detail.

Mass

Mass describes the quantity of matter in an object. The terms weight and mass,
common usage, are often considered synonymous. They are not, in fact. Weight is
the force of gravity on an object

Weight =

in

mass X acceleration due to gravity

her{ gravity is constant, mass and weight are directly proportional. But gravity
s not constant; it varies as a function of the distance from the center of the earth.
Therefore weight cannot be used for scientific measurement because the weight of
an object may vary from one place on the earth to the next
Mass, on the other hand, is indepenf'~q of gravity; it

a result of a compay

The Chemical Reaction
Consider the exothermic reaction that we discussed in Section 8.1
CH,(g) + 20,)—> CO,(g + 2H,0() + 211 keal

or the reaction to proceed, C—H and O—O bonds must be broken, and C—
O and H—O bonds must be formed. Sufficient energy must be available to cause

yellow background illustrates
energy in the general and
biochemistry sections and reveals
the parent chain ofacompoundin— |
the organic section; red and blue
lettering distinguish two or more
compounds that appear similar.
The art program has been
significantly updated with the use
of molecular art and drawings. The
students will gain a better
perspective and understanding of a
molecule with a Spartan computer-
generated model.

1.2 Alkanes

Now add the substituents. In this example a bromine atom is bonded to carbon-1,
and a methyl group is bonded to carbon-4:

Finally, add the correct number of hydrogen atoms so that each carbon has four
covalent bonds:

Table11.4

Alkyt Group Strcrare Name.

oH~ vyl

cHCH, Byl
H,CH,CH— Poprl
CH.CH.CHCH,— Byl |
CH,CH,CH,CH,CHy Pyt |

muuﬁd.mmmmmwuwno
except that doubled, while thy

mains the same.

Solution

Acﬂruﬂhhﬂ,(mﬂ]-mxm"}ﬂw the acid concentra-
tion is twice that of Example 9.9; 2 X [1.00 X 10~") = 200 X 10! M
kdllm:ﬂlhhh-lchalt] =10X107'M
The
d—l,COOH(q)-#H,Oﬂ):‘—"H,O‘hH-CH,OG‘)‘W
acd ; salt

facid 1K

salt]

bl

n-l.o'h
e i gy
uouxw 175 X 107
BT [oox 101
[H,0*] =350 10~

s

pH = —log [F,0"]
pH = —log350x 10°*
=4.456
The pH of the buffer solution is 4456.
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Pharmaceutical Chemistry: The Practical Signifi

B recens yeurs the major phurmaceutcal industris hav i
e 4 whde variey of et o e

rescervty lor cfficacy

Health/Life Related Applications | :

There are four different Perspective boxes in the
text. Chemistry Connections provides an
introductory scenario for the chapter, Medical
Perspective and Clinical Perspective demonstrate
use of the chapter material in an allied health field, e st o
Environmental Perspective demonstrates chapter
concepts in ecological problems, and Human
Perspective demonstrates how important chemistry
is in our day to day lives.

dsesse
dewlof esearch ocrurs to ensure that each

s i the.
percent yield), the overall proress s st very inefi
percent yield) This ineiciency, and the research

of both prscription and over-the-counter preparatis. g the calculation with these numbers (after conversion 1o
Considor & hypothetic g i 1 deci on)

020 X 030 % 050 % 070 x 080 = 043%
Comverting the decimal fracton to a percentage.

0.00% x 100% = 336% yield

i ations it e ratemig

g o bt o s of G e

o= o —
2% slficent (3 0% ie) anc the  synth of 3 wide renge of pharmceatical ampounds n

'S0, 0%, 0%, an BO% et Repeat.  wer chpten. begnning wih Chapier 1

Autoclaves and the Gas Laws

Jicques Chasies and Joseph Gay-Lussac were cighteenth-
e physicat. They were

| The
e s are dimetly proportional
Pet
folloves directly from Churles’s v and Boye law; The exuality
pekT

| i clten termess Gy Lscsc'sdow, Yo can reacil verify this pro-
| posianality by observing the fate of a balloon when itis heatect
| o cooled (ry putting a inflated balloon in the refrigeratos re
move i, and allow it %o oo teamperature)
A very pracical s of Gay-Lussac’s aw in the au-
o
cal and biological laborat

Ris d and u-;m
el

th 1 150u steam ot high emperatures and
e of the exceptonally high heat

seorage capabilty) of seam
kil ricroorganisms by wing the hest e clave), the steam b hostod further, both the pressuse and tes-
- 100°C 2t ‘

in otaam. Howeer -

| norna atmospheric his temperature s 100 low (- ating pressure of the autoclave, temperatures may reach
suffcient energy) to kill i harmful bacteria. Gay-Lussac’s lew  much 88 150°C: when maintained for & suffcient interval, thi

| i tht a1 s ot volum (e vl o he st temperaur i ity high o Ml ot microorganoms. |

L

Chemical and Physical
Change: Energy, Rate,
and Equilibrium

o8

Activation Energy and the
Activated Complex

Factors That Affect Reaction
Rate

A CuinicaL PerspeCTIVE:
Hot and Cold Packs

Mathematical Representation
of Reaction Rate

Equilibrium
Rate and Reversibility of

Clear Presentation

Each chapter begins with an outline that

introduces students to the topics to be

presented. This outline also provides the

instructor with a quick topic summary to

enthaly entopy, anfee enrgy organize lecture material. .

AR e A list of learning goals, based on the major

b o ma i A concepts covered in the chapter, enables
students to preview the material and become
aware of the topics they are expected to master.

Reactions
Physical Equilibrium
Chemical Equilibrium
The Generalized Equilibrium-

Constant Expression for a

Chemical Reaction
LeChatelier’s Principle

Summary
Key Terms
oblems

Correlate the terms endothermic and BweyceaCtant structure, s toss anc P

oeic with heatflow between concentration, temperataTe-sad gk Lierd
catalysis affect the rate of a
chemical reaction.
P2 Wirite rate equations for elementary

provesses

Arapid, exothernic
chem n.

Learning Goals

State the meaning of the T&

experimental data. expressions and use these

Describe the concept of reaction expressions to calculate equilibrium

rate and the role of kinetics in constants.

chemical and physical change. Use LeChatelier’s principle to

Describe the importance of predict changes in equilibrium 'Ihis icon is found Wlthln the Chapters
activation energy and the activated position. : ; ;
. wherever the associated learning goal is first

presented, allowing the student to focus
attention on the major concepts.
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Because k, is a constant, we may equate them, resulting in

and use this expression to solve some practical problems.

Consider a gas occupying a volume of 10.0 L at 273 K. The ratio V/T is a con-
stant, k,. Doubling the temperature, to 546 K, increases the volume to 20.0 L as
shown here:

Appendix A contains a review of the
mathematics used here. ;(7]10}: - ‘542 K

Margin notes direct the student to a v, =200L
Tripling the temperature, to 819 K, increases the volume by a factor of 3

reference in the book for further .
material or review. 23K “EIK
All bold-faced terms in the chapter
are listed at the end of each chapter and
defined in the Glossary at the end of the
text. The student can easily find
important terms when reading and

Questions and Problems 379

13.7 Phenols

Phenals are compounds in which the hydroxyl group is
attached to a benzene ring; they have the general for-
‘mula Ar—OH. Many phenols are important as antisep-
tics and disinfectants.

studying. j o e  Theyareverypo- 138 Ethers
At the end of each chapter is a s i A T
3 i mm 1 ether was &!ﬁntg'::::w
summary designed to help students b ol of comparable  uasd tn medical practice. It has since been replaced by
more easily identify important concepts ‘ R
and help them review for quizzes and 13.2 Alcohols: Nomendlature o o it 0.
In the LUPA.C. system, alcohols are The amino acid cysteine is a thiol that is extremely im-

tests. portant for maintaining the proteins.
with -ol. The chain is numbered to give the h Coenzyme A is a thiol that serves as a “carrier” of acetyl

group the lowest possible number. Common names groups in biochemical reactions.

derived from the alkyl group corresponding to the par-

ent compound.

13.3 Medically important Alcohols

Methanol is a toxic alcohol that is used as a solvent.  alcohol (13.1) oxidation (13.6)

Ethanol is the alcohol consumed in beer, wine, and dis- ~ Ctbinol curbon (134)  phenol (13.7)

tilled liquors. Isopropanol is used as a disi Eth- m‘;)"s Wmﬂ’m"l

ylene glycol (1,2-ethanediol) is used as antifrecze, and disulfide (13. o>

glycerol (1,23 is used in and reaction (13.6)

pharmaceuticals. 13.5) secondary (2°) alcohol
ether (13.) 134

13.4 Classification of Alcohols fermentation (13.3) tertiary (3°) alcohol (13.4)
hydration (13.5) thiol (13.9)

@mmmyhdmmdumw,My,WM- Hyshissyl as.1) Zaitsev's rule (135)

ot and

Sbin e

group. A primary alohol has a single alkyl group
bonded to the carbinol carbon. Secondary and tertiary al-

cohols have two and three alky] groups, resp y oper
1311 Arrange the following compounds in order of
13.5 Reactions Involving Alcohols wwmu\m;‘vm =
Alcohols can be prepared by the hydration of alkenes. Al- & W’-bm.fﬂﬂl.flﬂﬁ
cohols can undergo dehydration to yield alkenes. Primary oH  OH
and secordary alcohols undergo oxidation reactions to « CH,CHCH,CH,CH, d. CH,CH,CH,—O—CH,CH,
yield aldehydes and ketones, respectively. Tertiary alco- L
hols do not undergo oxidation. 13.12 Why do alcohols et
‘Why are small alcohols readily soluble in water whereas
13.6 Oxidation and Reduction in Living large ool are much e souble
Systems 1813 ; of each of th il
In organic and biological systems axidation involves the b = S
gain of oxygen or loss of hydrogen. Reduction involves hqﬁzg:,cu‘qq. or ~OH
the loss of oxygen or gain of hydrogen. Nicotinamide D) or  CH,CHCH,
adenine dinucleotide, NAD", is a coenzyme involved in éﬂ
many biological oxidation and reduction reactions.
13-25

Media New Features based on customer feedback:

The website can be found at Specific question selection for quizzes
http: //www.mhhe.com/physsci/chemistry /denniston. Ability to copy your course and share it with colleagues
The student will find quizzes and math help a benefit or as a foundation for a new semester
in understanding and studying chemistry. There are also Enhanced grade book with reporting features
interesting Links to chemistry areas and also links to Ability to use the PageOut discussion area, or add your
various health related careers to help the student make own third party discussion tool
career decisions.
The instructor will have available the Instructor’s Mebond ) Icied Gates
Manual and Solution Manual, the Test Bank, a Short on time? Let us do the work. Send your course
PowerPoint demonstration of the transparency set and materials to our McGraw-Hill service team. They will call
PageOut. you by phone for a 30 minute consultation. A team
Over 6,000 professors have chosen PageOut to create member will then create your PageOut Websxte and
course Websites. And for good reason: PageOut offers provide training to get you up and running. Contact your
powerful features, yet is incredibly easy to use. local McGraw-Hill Publisher’s Representative for details.
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