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Chapter 14

Organic Compounds of Oxygen

Opening Essay
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14.1 Organic Compounds with Functional Groups

LEARNING OBJECTIVE
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Name of
Family

General Formula Functional Group Suffix*

7BA7D; +" DED; 	ane

7BA;D; +� ���+ � 	ene

7BAOD; +���+ S���S 	yne

*Ethers do not have a suffix in their common name; all ethers end with the word
ether.
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Name of
Family

General Formula Functional Group Suffix*

7B9E>EB +)" S)" 	ol

J>?EB +," S," 	 thiol

;J>;H +)+ S)S ;J>;H

7B:;>O:; 	al

A;JED; 	one

97H8ENOB?9�79?:
	oic
acid

*Ethers do not have a suffix in their common name; all ethers end with the word
ether.
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14.2 Alcohols: Nomenclature and Classification

LEARNING OBJECTIVES
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Nomenclature of Alcohols
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Figure 14.1IUPAC Rules for Alcohols
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The names and structures of some alcohols demonstrate the use of IUPAC rules.
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!?L;�J>;�#.*���D7C;�<EH�;79>�9ECFEKD:





�
 ")�" � �" � �" � �" � �" � )"

,EBKJ?ED


 -;D�97H8ED�7JECI�?D�J>;�&���C7A;I�J>;�9ECFEKD:�7�:;H?L7J?L;�E<
:;97D;��HKB;����7D:�J>;�)"�ED�J>;�J>?H:�97H8ED�7JEC�C7A;I�?J�7
�	:;97DEB��HKB;���


->;�97H8ED�7JECI�7H;�DKC8;H;:�<HEC�J>;�;D:�9BEI;IJ�JE�J>;�)"
=HEKF
�->7J�<?N;I�J>;�JME�C;J>OB���"� ��=HEKFI�7J�J>;�I?NJ>�7D:
;?=>J>�FEI?J?EDI
�->;�D7C;�?I����	:?C;J>OB	�	:;97DEB��DEJ
���	:?C;J>OB	�	:;97DEB�


�
  ?L;�97H8ED�7JECI�?D�J>;�&���C7A;�J>;�9ECFEKD:�7�:;H?L7J?L;�E<
F;DJ7D;
�-ME�)"�=HEKFI�ED�J>;�<?HIJ�7D:�<?<J>�97H8ED�7JECI
C7A;�J>;�9ECFEKD:�7�:?EB�7D:�=?L;�J>;�D7C;���	F;DJ7D;:?EB
�HKB;���


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
���B9E>EBI��(EC;D9B7JKH;�7D:��B7II?<?97J?ED �



SKILL-BUILDING EXERCISE
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EXAMPLE 2

�H7M�J>;�IJHK9JKH;�<EH�;79>�9ECFEKD:



 �	>;N7DEB
�
 �	C;J>OB	�	F;DJ7DEB

,EBKJ?ED


 ->;�;D:?D=�	 ol?D:?97J;I�7D�7B9E>EB��J>;�)"�<KD9J?ED7B�=HEKF��
7D:�J>; hex	�IJ;C�J;BBI�KI�J>7J�J>;H;�7H;�I?N�97H8ED�7JECI�?D�J>;
&��
�0;�IJ7HJ�8O�:H7M?D=�7�9>7?D�E<�I?N�97H8ED�7JECI�
S�S�S�S�S�S�S


->;���?D:?97J;I�J>7J�J>;�)"�=HEKF�?I�7JJ79>;:�JE�J>;�I;9ED:
97H8ED�7JEC


 ?D7BBO��M;�7::�;DEK=>�>O:HE=;D�7JECI�JE�=?L;�;79>�97H8ED�7JEC
<EKH�8ED:I


�
 ->;�;D:?D=�	 ol?D:?97J;I�7D�)"�<KD9J?ED7B�=HEKF��7D:�J>;pent	
IJ;C�J;BBI�KI�J>7J�J>;H;�7H;�<?L;�97H8ED�7JECI�?D�J>;�&��
�0;�IJ7HJ
8O�:H7M?D=�7�9>7?D�E<�<?L;�97H8ED�7JECI�

ÐCÐCÐCÐCÐCÐ

->;�DKC8;HI�?D:?97J;�J>7J�J>;H;�?I�7�C;J>OB���"� ��=HEKF�ED�J>;
J>?H:�97H8ED�7JEC�7D:�7D�)"�=HEKF�ED�J>;�I;9ED:�97H8ED�7JEC


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
���B9E>EBI��(EC;D9B7JKH;�7D:��B7II?<?97J?ED ��



SKILL-BUILDING EXERCISE

�H7M�J>;�IJHK9JKH;�<EH�;79>�9ECFEKD:



 �	>;FJ7DEB

�
 �	C;J>OB	�	>;N7DEB

Classification of Alcohols

,EC;�E<�J>;�FHEF;HJ?;I�E<�7B9E>EBI�:;F;D:�ED�J>;�DKC8;H�E<�97H8ED�7JECI�7JJ79>;:
JE�J>;�IF;9?<?9�97H8ED�7JEC�J>7J�?I�7JJ79>;:�JE�J>;�)"�=HEKF
��B9E>EBI�97D�8;
=HEKF;:�?DJE�J>H;;�9B7II;I�ED�J>?I�87I?I


R � primary (1¡) alcohol � ?I�ED;�?D�M>?9>�J>;�97H8ED�7JEC��?D�H;:��M?J>
J>;�)"�=HEKF�?I�7JJ79>;:�JEoneEJ>;H�97H8ED�7JEC��?D�8BK;�
�#JI�=;D;H7B
<EHCKB7�?I�+�"� )"


R � secondary (2¡) alcohol� ?I�ED;�?D�M>?9>�J>;�97H8ED�7JEC��?D�H;:�
M?J>�J>;�)"�=HEKF�?I�7JJ79>;:�JEtwoEJ>;H�97H8ED�7JECI��?D�8BK;�
�#JI
=;D;H7B�<EHCKB7�?I�+� �")"


R � tertiary (3¡) alcohol � ?I�ED;�?D�M>?9>�J>;�97H8ED�7JEC��?D�H;:��M?J>
J>;�)"�=HEKF�?I�7JJ79>;:�JEthreeEJ>;H�97H8ED�7JECI��?D�8BK;�
�#JI
=;D;H7B�<EHCKB7�?I�+� �)"


�
 ��9ECFEKD:�M?J>�7D�)"�=HEKF
ED�7�97H8ED7JEC�J>7J�?I
7JJ79>;:�JE�EDBO�ED;�EJ>;H
97H8ED�7JEC


�
 ��9ECFEKD:�M?J>�7D�)"�=HEKF
ED�7�97H8ED�7JEC�J>7J�?I
7JJ79>;:�JE�JME�EJ>;H�97H8ED
7JECI


�
 ��9ECFED:�M?J>�7D�)"�=HEKF
ED�7�97H8ED�7JEC�J>7J�?I
7JJ79>;:�JE�J>H;;�EJ>;H�97H8ED
7JECI


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
���B9E>EBI��(EC;D9B7JKH;�7D:��B7II?<?97J?ED ��



-78B;��
����B7II?<?97J?ED�7D:�(EC;D9B7JKH;�E<�,EC;��B9E>EBI�D7C;I�7D:�9B7II?<?;I
IEC;�E<�J>;�I?CFB;H�7B9E>EBI
�,EC;�E<�J>;�9ECCED�D7C;I�H;<B;9J�7�9ECFEKD:WI
9B7II?<?97J?ED�7I�I;9ED:7HO��sec	��EH�J;HJ?7HO��tert	�
�->;I;�:;I?=D7J?EDI�7H;�DEJ�KI;:
?D�J>;�#.*���DEC;D9B7JKH;�IOIJ;C�<EH�7B9E>EBI
�(EJ;�J>7J�J>;H;�7H;�<EKH�8KJOB
7B9E>EBI�?D�J>;�J78B;��9EHH;IFED:?D=�JE�J>;�<EKH�8KJOB�=HEKFI��J>;�8KJOB�=HEKF
��" � �" � �" � �" � ��?DJHE:K9;:�?D�>7FJ;H����)H=7D?9��>;C?IJHO���BA7D;I�7D:

"7BE=;D7J;:�"O:HE97H8EDI�� ,;9J?ED��
���#.*���(EC;D9B7JKH;� ��7D:�J>H;;�EJ>;HI�

-78B;��
� �B7II?<?97J?ED�7D:�(EC;D9B7JKH;�E<�,EC;��B9E>EBI

Condensed Structural
Formula

Class of
Alcohol

Common Name IUPAC Name

�" � )" T C;J>OB�7B9E>EBC;J>7DEB

�" � �" � )" FH?C7HO ;J>OB�7B9E>EB ;J>7DEB

�" � �" � �" � )" FH?C7HO FHEFOB�7B9E>EB	FHEF7DEB

��" � � � �")" I;9ED:7HO ?IEFHEFOB�7B9E>EB�	FHEF7DEB

�" � �" � �" � �" � )" FH?C7HO 8KJOB�7B9E>EB 	8KJ7DEB

�" � �" � �")"�" � I;9ED:7HO sec	8KJOB�7B9E>EB�	8KJ7DEB

��" � � � ��" � � � �"�" � )" FH?C7HO ?IE8KJOB�7B9E>EB�	C;J>OB		FHEF7DEB

��" � � � �)" J;HJ?7HO tert	8KJOB�7B9E>EB�	C;J>OB	�	FHEF7DEB

�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
���B9E>EBI��(EC;D9B7JKH;�7D:��B7II?<?97J?ED ��



Condensed Structural
Formula

Class of
Alcohol

Common Name IUPAC Name

I;9ED:7HO
9O9BE>;NOB
7B9E>EB

9O9BE>;N7DEB

CONCEPT REVIEW EXERCISES


 #I�?IE8KJOB�7B9E>EB�FH?C7HO��I;9ED:7HO��EH�J;HJ?7HO���NFB7?D


�
 0>7J�?I�J>;�&���?D��	;J>OB		>;N7DEB��0>7J�?I�J7A;D�7I�J>;�&���?D�D7C?D=�J>;
9ECFEKD:���NFB7?D


ANSWERS


 FH?C7HO��J>;�97H8ED�7JEC�8;7H?D=�J>;�)"�=HEKF�?I�7JJ79>;:�JE�EDBO�ED;�EJ>;H
97H8ED�7JEC

�
 ��97H8ED�7JECI��J>;��	7JEC�9>7?D�?D9BK:;I�J>;�97H8ED�7JEC�8;7H?D=�J>;�)"
=HEKF

KEY TAKEAWAYS

R #D�J>;�#.*���IOIJ;C��7B9E>EBI�7H;�D7C;:�8O�9>7D=?D=�J>;�;D:?D=�E<�J>;
F7H;DJ�7BA7D;�D7C;�JE�	ol


R �B9E>EBI�7H;�9B7II?<?;:�799EH:?D=�JE�J>;�DKC8;H�E<�97H8ED�7JECI
7JJ79>;:�JE�J>;�97H8ED�7JEC�J>7J�?I�7JJ79>;:�JE�J>;�)"�=HEKF


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
���B9E>EBI��(EC;D9B7JKH;�7D:��B7II?<?97J?ED ��



EXERCISES


 (7C;�;79>�7B9E>EB�7D:�9B7II?<O�?J�7I�FH?C7HO��I;9ED:7HO��EH�J;HJ?7HO


7
 �" � �" � �" � �" � �" � �" � )"

8


9


�
 (7C;�;79>�7B9E>EB�7D:�9B7II?<O�?J�7I�FH?C7HO��I;9ED:7HO��EH�J;HJ?7HO


7


8


9


�
 �H7M�J>;�IJHK9JKH;�<EH�;79>�7B9E>EB


7
 �	>;N7DEB
8
 ���	:?C;J>OB	�	8KJ7DEB
9
 9O9BE8KJ7DEB

�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
���B9E>EBI��(EC;D9B7JKH;�7D:��B7II?<?97J?ED ��



�
 �H7M�J>;�IJHK9JKH;�<EH�;79>�7B9E>EB


7
 9O9BEF;DJ7DEB
8
 �	C;J>OB	�	>;N7DEB
9
 ���	:?C;J>OB	�	>;FJ7DEB

ANSWERS


 7
 	>;N7DEB��FH?C7HO
8
 �	>;N7DEB��I;9ED:7HO
9
 ���	:?8HECE	�	C;J>OB	�	8KJ7DEB��J;HJ?7HO

�


7


8


9


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
���B9E>EBI��(EC;D9B7JKH;�7D:��B7II?<?97J?ED ��



14.3 Physical Properties of Alcohols

LEARNING OBJECTIVES
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Figure 14.2Intermolecular Hydrogen Bonding in Methanol

The OH groups of alcohol molecules make hydrogen bonding possible.
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Figure 14.3Hydrogen Bonding between Methanol Molecules and Water Molecules

Hydrogen bonding between the OH of methanol and water molecules accounts for the solubility of methanol in
water.
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14.4 Reactions That Form Alcohols
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SKILL-BUILDING EXERCISE
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To Your Health: The Physiological Effects of Alcohols
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EXERCISES
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14.5 Reactions of Alcohols

LEARNING OBJECTIVES
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Figure 14.4Reactions of Alcohols

Oxidation and dehydration of alcohols are considered here.
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14.6 Glycols and Glycerol
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To Your Health: Glycols and Human Health
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14.7 Phenols
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To Your Health: Phenols and Us

*>;DEBI�7H;�M?:;BO�KI;:�7I�7DJ?I;FJ?9I��IK8IJ7D9;I�J>7J�A?BB�C?9HEEH=7D?ICI�ED
B?L?D=�J?IIK;��7D:�7I�:?I?D<;9J7DJI��IK8IJ7D9;I�?DJ;D:;:�JE�A?BB�C?9HEEH=7D?ICI
ED�?D7D?C7J;�E8@;9JI�IK9>�7I�<KHD?JKH;�EH�<BEEHI�
�->;�<?HIJ�M?:;BO�KI;:
7DJ?I;FJ?9�M7I�F>;DEB
�$EI;F>�&?IJ;H�KI;:�?J�<EH�7DJ?I;FJ?9�IKH=;HO�?D����

*>;DEB�?I�JEN?9�JE�>KC7DI��>EM;L;H��7D:�97D�97KI;�I;L;H;�8KHDI�M>;D�7FFB?;:
JE�J>;�IA?D
�#D�J>;�8BEE:IJH;7C��?J�?I�7�IOIJ;C?9�FE?IEDTJ>7J�?I��ED;�J>7J�?I
97HH?;:�JE�7D:�7<<;9JI�7BB�F7HJI�E<�J>;�8E:O
�#JI�I;L;H;�I?:;�;<<;9JI�B;:�JE�I;7H9>;I
<EH�I7<;H�7DJ?I;FJ?9I��7�DKC8;H�E<�M>?9>�>7L;�8;;D�<EKD:


)D;�I7<;H�F>;DEB?9�7DJ?I;FJ?9�?I��	>;NOBH;IEH9?DEB
��	>;NOB	��	:?>O:HENO8;DP;D;��H;IEH9?DEB�?I�J>;�9ECCED�D7C;�<EH
��	:?>O:HENO8;DP;D;��7D:��	>;NOBH;IEH9?DEB�>7I�7�>;NOB�=HEKF�ED�J>;�<EKHJ>
97H8ED�7JEC�E<�J>;�H;IEH9?DEB�H?D=�
�#J�?I�CK9>�CEH;�FEM;H<KB�J>7D�F>;DEB�7I�7
=;HC?9?:;�7D:�>7I�<;M;H�KD:;I?H78B;�I?:;�;<<;9JI
�#D:;;:��?J�?I�I7<;�;DEK=>�JE�8;
KI;:�7I�J>;�79J?L;�?D=H;:?;DJ�?D�IEC;�CEKJ>M7I>;I�7D:�J>HE7J�BEP;D=;I


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
��*>;DEBI ���



(a) Phenolic compounds help to ensure antiseptic conditions in hospital operating rooms. (b) The compound
4-hexylresorcinol is mild enough to be used as the active ingredient in antiseptic preparations for use on the
skin.

Source: Photo © Thinkstock

CONCEPT REVIEW EXERCISES


 "EM�:E�F>;DEBI�:?<<;H�<HEC�7B9E>EBI�?D�J;HCI�E<�IJHK9JKH;�7D:�FHEF;HJ?;I�

�
 "EM�:E�F>;DEBI�:?<<;H�?D�FHEF;HJ?;I�<HEC�7HEC7J?9�>O:HE97H8EDI�

ANSWERS


 *>;DEBI�>7L;�7D�)"�=HEKF�7JJ79>;:�:?H;9JBO�JE�7D�7HEC7J?9�H?D=
�*>;DEBI�7H;
M;7ABO�79?:?9


�
 *>;DEBI�>7L;�7D�)"�=HEKF�7D:�7H;�IEC;M>7J�IEBK8B;�?D�M7J;H


KEY TAKEAWAYS

R *>;DEBI�7H;�9ECFEKD:I�?D�M>?9>�7D�)"�=HEKF�?I�7JJ79>;:�:?H;9JBO�JE�7D
7HEC7J?9�H?D=


R '7DO�F>;DEBI�7H;�KI;:�7I�7DJ?I;FJ?9I


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
��*>;DEBI ���



EXERCISES


 (7C;�;79>�9ECFEKD:


7


8


�
 (7C;�;79>�9ECFEKD:


7


8


�
 �H7M�J>;�IJHK9JKH;�<EH�;79>�9ECFEKD:


7
 m	?E:EF>;DEB
8
 p	C;J>OBF>;DEB��p	9H;IEB�

�
 �H7M�J>;�IJHK9JKH;�<EH�;79>�9ECFEKD:


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
��*>;DEBI ���



7
 �����	JH?D?JHEF>;DEB��F?9H?9�79?:�
8
 ���	:?;J>OBF>;DEB

ANSWERS


 7
 o	D?JHEF>;DEB
8
 p	8HECEF>;DEB

�


7


8


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
��*>;DEBI ���



14.8 Ethers

LEARNING OBJECTIVES
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Intermolecular Hydrogen
Bonding in Pure Liquid?
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EXAMPLE 5
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SKILL-BUILDING EXERCISE
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To Your Health: Ethers as General Anesthetics

� general anesthetic79JI�ED�J>;�8H7?D�JE�FHE:K9;�KD9EDI9?EKID;II�7D:�7�=;D;H7B
?DI;DI?J?L?JO�JE�<;;B?D=�EH�F7?D
��?;J>OB�;J>;H���"� �" � )�" � �" � ��M7I�J>;�<?HIJ

=;D;H7B�7D;IJ>;J?9�JE�8;�KI;:


William Morton, a Boston dentist, introduced diethyl ether into surgical practice in 1846. This painting shows
an operation in Boston in 1846 in which diethyl ether was used as an anesthetic. Inhalation of ether vapor
produces unconsciousness by depressing the activity of the central nervous system.

Source: Painting of William Morton by Ernest Board, fromhttp://commons.wikimedia.org/wiki/
File:Morton_Ether_1846.jpg.

�?;J>OB�;J>;H�?I�H;B7J?L;BO�I7<;�8;97KI;�J>;H;�?I�7�<7?HBO�M?:;�=7F�8;JM;;D�J>;
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97KI?D=�D7KI;7��?J�>7I�8;;D�H;FB79;:�8O�D;M;H�?D>7B7DJ�7D;IJ>;J?9I��?D9BK:?D=
J>;�<BKEH?D;	9EDJ7?D?D=�9ECFEKD:I�>7BEJ>7D;��;D<BKH7D;��7D:�?IE<BKH7D;
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These three modern, inhalant, halogen-containing, anesthetic compounds are less flammable than diethyl
ether.

CONCEPT REVIEW EXERCISES
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KEY TAKEAWAYS

R -E�=?L;�;J>;HI�9ECCED�D7C;I��I?CFBO�D7C;�J>;�=HEKFI�7JJ79>;:�JE�J>;
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14.9 Aldehydes and Ketones: Structure and Names

LEARNING OBJECTIVES
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Naming Aldehydes and Ketones
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Note

->;�IJ;CI�<EH�J>;�9ECCED�D7C;I�E<�J>;�<?HIJ�<EKH�7B:;>O:;I�7H;�7I�<EBBEMI�

R �97H8ED�7JEC�form	
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�;97KI;�J>;�97H8EDOB�=HEKF�?D�7�A;JED;�CKIJ�8;�7JJ79>;:�JE�JME�97H8ED�=HEKFI��J>;
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EXAMPLE 6
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EXAMPLE 7
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SKILL-BUILDING EXERCISE
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CONCEPT REVIEW EXERCISES
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14.10Properties of Aldehydes and Ketones

LEARNING OBJECTIVES
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Oxidation of Aldehydes and Ketones
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Figure 14.5Aldehyde Reactions

A reaction related to the TollensÕ reaction is often used to silver mirrors. These ornaments were silvered by such a
reaction. Glucose, a simple sugar with an aldehyde functional group, is used as the reducing agent.

Source: Photo courtesy of Krebs Glas Lauscha,http://commons.wikimedia.org/wiki/File:Silvering.jpg.
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Some Common Carbonyl Compounds

 EHC7B:;>O:;�>7I�7D�?HH?J7J?D=�E:EH
��;97KI;�E<�?JI�H;79J?L?JO��?J�?I�:?<<?9KBJ�JE
>7D:B;�?D�J>;�=7I;EKI�IJ7J;
� EH�C7DO�KI;I��?J�?I�J>;H;<EH;�:?IIEBL;:�?D�M7J;H�7D:
IEB:�7I�7�����JE�����7GK;EKI�IEBKJ?ED�97BB;:formalin
� EHC7B:;>O:;�:;D7JKH;I
FHEJ;?DI��H;D:;H?D=�J>;C�?DIEBK8B;�?D�M7J;H�7D:�H;I?IJ7DJ�JE�879J;H?7B�:;97O
�� EH
CEH;�?D<EHC7J?ED�78EKJ�FHEJ;?DI��I;;�>7FJ;H�����C?DE��9?:I��*HEJ;?DI��7D:
�DPOC;I� � ,;9J?ED��
���*HEJ;?DI�
�� EH�J>?I�H;7IED��<EHC7B?D�?I�KI;:�?D�;C87BC?D=
IEBKJ?EDI�7D:�?D�FH;I;HL?D=�8?EBE=?97B�IF;9?C;DI


�B:;>O:;I�7H;�J>;�79J?L;�9ECFED;DJI�?D�C7DO�EJ>;H�<7C?B?7H�IK8IJ7D9;I
�&7H=;
GK7DJ?J?;I�E<�<EHC7B:;>O:;�7H;�KI;:�JE�C7A;�F>;DEB	<EHC7B:;>O:;�H;I?DI�<EH�=BK?D=
J>;�MEE:�I>;;JI�?D�FBOMEE:�7D:�7I�7:>;I?L;I�?D�EJ>;H�8K?B:?D=�C7J;H?7BI


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
��*HEF;HJ?;I�E<��B:;>O:;I�7D:�%;JED;I ���

http://commons.wikimedia.org/wiki/File:Silvering.jpg


,EC;J?C;I�J>;�<EHC7B:;>O:;�;I97F;I�<HEC�J>;�C7J;H?7BI�7D:�97KI;I�>;7BJ>
FHE8B;CI�?D�IEC;�F;EFB;
�0>?B;�IEC;�F;EFB;�I;;C�KD7<<;9J;:��EJ>;HI�;NF;H?;D9;
9EK=>?D=��M>;;P?D=��;O;�?HH?J7J?ED��7D:�EJ>;H�IOCFJECI


�9;J7B:;>O:;�?I�7D�;NJH;C;BO�LEB7J?B;��9EBEHB;II�B?GK?:
�#J�?I�7�IJ7HJ?D=�C7J;H?7B�<EH
J>;�FH;F7H7J?ED�E<�C7DO�EJ>;H�EH=7D?9�9ECFEKD:I
��9;J7B:;>O:;�?I�<EHC;:�7I�7
C;J78EB?J;�?D�J>;�<;HC;DJ7J?ED�E<�IK=7HI�7D:�?D�J>;�:;JEN?<?97J?ED�E<�7B9E>EB�?D�J>;
B?L;H
��B:;>O:;I�7H;�J>;�79J?L;�9ECFED;DJI�E<�C7DO�EJ>;H�<7C?B?7H�C7J;H?7BI�� ?=KH;
�
���,EC;�#DJ;H;IJ?D=��B:;>O:;I� �


Note

->;�E:EH�E<�=H;;D�B;7L;I�?I�:K;�?D�F7HJ�JE�7�97H8EDOB�9ECFEKD:�cis	�	>;N;D7B�
M>?9>�M?J>�H;B7J;:�9ECFEKD:I�?I�KI;:�JE�?CF7HJ�7�U=H;;DV�>;H87B�E:EH�JE
I>7CFEEI�7D:�EJ>;H�FHE:K9JI


Figure 14.6Some Interesting Aldehydes
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(a) Benzaldehyde is an oil found in almonds; (b) cinnamaldehyde is oil of cinnamon; (c) vanillin gives vanilla its
flavor; (d)cis-3-hexenal provides an herbal odor; and (e)trans-2-cis-6-nonadienal gives a cucumber odor.

�9;JED;�?I�J>;�I?CFB;IJ�7D:�CEIJ�?CFEHJ7DJ�A;JED;
��;97KI;�?J�?I�C?I9?8B;�M?J>
M7J;H�7I�M;BB�7I�M?J>�CEIJ�EH=7D?9�IEBL;DJI��?JI�9>?;<�KI;�?I�7I�7D�?D:KIJH?7B�IEBL;DJ
�<EH�;N7CFB;��<EH�F7?DJI�7D:�B79GK;HI�
�#J�?I�7BIE�J>;�9>?;<�?D=H;:?;DJ�?D�IEC;�8H7D:I
E<�D7?B�FEB?I>�H;CEL;H


�>7FJ;H���)H=7D?9��ECFEKD:I�E<�)NO=;D

�
��*HEF;HJ?;I�E<��B:;>O:;I�7D:�%;JED;I ���



To Your Health: Acetone in Blood, Urine, and Breath
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Some ketones have interesting properties: (a) Butter flavoring comes from 2,3-butanedione; (b) �-ionone is
responsible for the odor of violets; (c) muscone is musk oil, an ingredient in perfumes; and (d) camphor is used
in some insect repellents.
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14.11Organic Sulfur Compounds

LEARNING OBJECTIVES
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Career Focus: Paramedic
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Chapter Summary

To ensure that you understand the material in this chapter, you should review the meanings of the following bold terms in
the summary and ask yourself how they relate to the topics in the chapter.
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