Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

Editorial-Production Service: Christine Sharrock, Omega Scientific
Photographer: Michael Freeman

Production editor: Elaine Ober

Manufacturing buyer: Ellen Glisker

Cover administrator: Linda Dickinson

Cover designer: Design Ad Cetera

Copyright © 1987, 1983, 1973, 1966, 1959 by Allyn and Bacon, Inc.
A Division of Simon & Schuster

7 Wells Avenue

Newton, Massachusetts 02159

All rights reserved. No part of the material protected by this copyright
notice may be reproduced or utilized in any form or by any means, elec-
tronic or mechanical, including photocopying, recording, or by any infor-
mation storage and retrieval system, without written permission from the
copyright owner.

-

Permission for the publication herein of Sadtler Standard Spectra® hasbeen
granted, and all rights are reserved, by Sadtler Research Laboratories, Divi-
sion of Bio-Rad Laboratories, Inc.

Library of Congress Cataloging-in-Publication Data

Morrison, Robert Thornton
Organic chemistry.

Bibliography: p. 1403
Includes index.
{. Chemistry, Organic. 1. Boyd, Robert Neilson.
II. Title.
QD251.2.M67 1987 547 87-1003
ISBN 0-205-08453-2
ISBN (International) 0-205-08452 -4

Printed in the United States of America.
10987654321 91 90 89 88 87

[A)OC KET

' A R M Find authenticated court documents without watermarks at docketalarm.com.


https://www.docketalarm.com/

23

Carboxylic Acids

23.1 Strocture

Of the organic compounds that show appreciable acidity, by far the most
important are the carboxylic acids. These compounds contain the carboxyl group

0
a Va
R—CC Ar—C

OH OH

attached to hydrogen (HCOOH), an atkyl group (RCOOH), or an aryl group
(ArCOOH). (See Fig. 23.1, p. 818.) For example:

HCOOH CH,COOH CHA(CH,);,COOH CHﬂCHgbCH:CH(CHﬁ;COOH
Formic acid Acetic acid Lauric acid Oleic acid

Methanoic Ethanoic Dodecanoic cis-9-Octadecenoic acid
acid acid acid

Ed

COOH O;N CObH C'HZCOOH
O O O

Benzoic acid p-Nitrobenzoic acid Phenylacetic acid
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818 CARBOXYLIC ACIDS CHAP. 23

CH,—CH—COOH COOH
| , CH,=CHCOOH

Br
. a-Bromopropionic acid . Cyclohexanecarboxylic acid_

2-Bromopropanoic acid

Acrylic acid
Propenoic acid

Whether the group is aliphatic or aromatic, saturated or unsaturated, substituted
or unsubstituted, the properties of the carboxyl group are essentially the same.

(e}
Figure 23.1 Models of some carboxylic acids: (@) acetic acid, CH,COOH;
() cyclohexanecarboxylic acid, cyclo-CcH,{COOH; (c¢) benzoic acid,
CoH,;COOH.

23.2 Nomenclature

The aliphatic carboxylic acids have been known for a long time, and as a
result have common names that refer to their sources rather than to their chemical
structures. The common names of the more important acids are shown in Table
23.1. Formic acid, for example, adds the sting to the bite of an ant (Latin: formica,
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