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Common Organic Compounds and Functional Groups

Class of Compound  General Structure Functional Group Example
alkanes R—H none CH,CH,CH,CH,
butane
alkyl halides R—X X=F, Cl, Br, or I CH,CH,CH,Cl
1-chloropropane
alkenes R—CH=CH—R’ carbon-carbon double bond CH,CH,—CH==CH,
1-butene
alkynes R—C=C—R' carbon-carbon triple bond CH,—C=C—CH,
2-butyne
H H
< > H—E E—H
aromatic compounds @ benzene ring, also drawn O
H H
benzene
CH,CH,—OH
alcohols R—OH hydroxyl group ’eth:ml ‘
L OH
phenols Ar—OH hydroxyl group on an aromatic ring .
phenol
CH,—SH
hi R— dryl ’
thiols SH sulfhydryl group methanethiol
CH,CH,—0—CH,CH
ethers R—O—R’ oxygen between two alkyl groups S s
diethyl ether
]
epoxides \C/ \C/ ether in a 3-membered ring
/ N 1,2-epoxycyclohexane
0
I |
ketones R—C—R’ carbonyl group CH,—C—CH,
acetone
I
aldehydes R—C—H carbonyl group CH,CH,—C—H
propanal
0 0
I I
carboxylic acids R—C—OH carboxyl group CH,—C—OH
acetic acid
| |
esters R—C—0—R’ carboalkoxy group CH,—C—0—CH,CH,
ethyl acetate
i I
|
amides R—C—NH, carboxamide group H—C—N(CH,),
N, N-dimethylformamide
CH,CH,—NH
amines R—NH, amino group iz T
ethylamine
CH,CH,—C=N
nitriles R—C=N cyano group T
propionitrile
CH,CH,—NO
nitroalkanes R—NO, nitro group 32 2

nitroethane




Common Groups in Organic Chemistry

Organic Groups

Abbreviation Meaning Structure
Ac acetyl CH,—C—R
allyl H,C=CH—CH,—R
0
Boc t-butyloxycarbonyl (CH,), C—O—E—R
Bn benzyl Ph—CH,—R
n-Bu n-butyl CH,—CH,—CH,—CH,—R
i-Bu isobutyl (CH,),CH—CH,—R
s-Bu sec-butyl CH,—CH,—CH—R
e,
t-Bu tert-butyl (CH,),C—R
Bz benzoyl Phwy‘;—f{
0
Cbz (or Z) benzyloxycarbonyl Ph—CH, —O—-(”Z—R
Et ethyl CH,—CH,—R
c-Hx | cyclohexyl QR
Me methyl CH,—R
Ph phenyl @-R
Pr propyl CH,—CH,—CH,—R
i-Pr isopropyl (CH,),CH—R
Sia secondary isoamyl (CH,),CH—CH—R
n,
THP tetrahydropyranyl (j\
07 ™R
0o
Ts para-toluenesulfonyl, “tosyl” CH, @Q—R
(H)
~H
vinyl H, C=C\R

Not all of these abbreviations are used in this text, but they are provided for reference.



Common Reagents and Solvents

Abbreviation

1

Structure

Ac,O

DCC

DIBAL or DIBAH
DME, “glyme”

diglyme

DMF

DMSO

EtOH

EtO~

Et,0

HMPA, HMPT
LAH

LDA

MCPBA

MeOH
MeO~

MVK

NBS

PCC
Pyr

t-BuOH
t-BuOK

THF

T™S

acetic anhydride

dicyclohexylcarbodiimide

diisobutylalumium hydride
1,2-dimethoxyethane

bis (2-methoxyethyl) ether

dimethylformamide

dimethyl sulfoxide

ethanol

ethoxide ion

diethyl ether
hexamethylphosphoric triamide
lithium aluminum hydride

lithium diisopropylamide

meta-chloroperoxybenzoic acid

methanol

methoxide ion

methyl vinyl ketone

N-bromosuccinimide

pyridinium chlorochromate
pyridine

tertiary butyl alcohol
potassium fertiary-butoxide

tetrahydrofuran

tetramethylsilane

CHJ—(L(FQ—CH}

QN=C=N@

[ (CH,),CHCH, ], AlH
CH,—0—CH,CH,—0—CH,
(CH,—0—CH,CH,),0

0

H—(Il—N( CH,),

0
CHJ—!—CH,
CH,CH,OH
CH,CH,—0"
CH,CH,—0—CH, CH,
[(CH,),N],P=0
LiAlH,
[(CH,),CH],N" Li*
0

[
QC—OAFH

cl
CH,OH
CH,—0"
0

CH,—C—CH=CH,

0
Vi

N—-Br
N
0
pyr-CrO, - HC]

/ \N:

(CH,),C—OH

(CH,),C—0 K*

»

(CH,),Si
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Preface

As you begin your study of organic chemistry, you might feel overwhelmed by the num-
ber of compounds, names, reactions, and mechanisms that confront you. You might
even wonder whether you can learn all this material in a single year. The most important
function of a textbook is to organize the material to show that most of organic chemistry
consists of a few basic principles and many extensions and applications of these princi-
ples. Relatively little memorization is required if you grasp the major concepts and de-
velop flexibility in applying those concepts. Frankly, I have a poor memory, and I hate
memorizing lists of information. I don’t remember the specifics of most of the reactions
and mechanisms in this book, but T can work them out by remembering a few basic
principles, such as “alcohol dehydrations usually go by E1 mechanisms. ”

Still, you’ll have to learn some facts and fundamental principles to serve as the
working “vocabulary” of each chapter. As a student, I learned this the hard way when
I made a D on my second organic chemistry exam. I thought organic would be like gen-
eral chemistry, where I could memorize a couple of equations and fake my way through
the exams. For example, in the ideal gas chapter, I would memorize pV = nRT, and I
was good to go. When [ tried the same approach in organic, I got a D. We learn by
making mistakes, and I learned a lot in organic chemistry.

In writing this book, I've tried to point out a small number of important facts and
principles that should be learned to prepare for solving problems. For example, of the
hundreds of reaction mechanisms shown in this book, about 20 are the fundamental
mechanistic steps that combine into the longer, more complicated mechanisms. I've
highlighted these fundamental mechanisms in Key Mechanism boxes to alert you to their
importance. Spectroscopy is another area where a student might feel pressured to memo-
rize hundreds of facts, such as NMR chemical shifts and infrared vibration frequencies.
I couldn’t do that, so I've always gotten by with knowing about a dozen NMR chemical
shifts and about a dozen IR vibration frequencies, and knowing how they are affected by
other influences.

Don’t try to memorize your way through this course. It doesn’t work; you have to
know what’s going on so you can apply the material. Also, don’t think (like I did) that
you can get by without memorizing anything. Read the chapter, listen carefully to the
lectures, and work the problems. The problems will tell you whether or not you know the
material. If you can do the problems, you should do well on the exams. If you can’t do
the problems, you probably won’t be able to do the exams, either. If you keep having to
look up an item to do the problems, that item is a good one to learn.

Here are some hints I give my students at the beginning of the course:

1. Read the material in the book before the lecture ( expect 13-15 pages per lec-

ture) . Knowing what to expect and what is in the book, you can take fewer

To the Student



Preface

notes and spend more time listening and understanding the lecture.

2. After the lecture, review your notes and the book, and do the in-chapter prob-
lems. Also, read the material for the next lecture.

3. If you are confused about something, visit your instructor during office hours
immediately, before you fall behind. Bring your attempted solutions to prob-
lems with you to show the instructor where you are having trouble.

4. To study for an exam, begin by reviewing each chapter and your notes, then
concentrate on the end-of-chapter problems. Also use old exams for practice, if
available.

Remember the two “golden rules” of organic chemistry.

1. Don’t Get Behind! The course moves too fast, and it’s hard to catch up.

2. Work Lots of Problems. Everyone needs the practice, and the problems show

where you need more work.
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