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Carboxylic acids 

Contains a carboxyl group, which is a carbonyl group (C=O) 

attached to a hydroxyl group (-OH). Has the carboxyl group on carbon 1. 

carbonyl group. 

 

Structure of Carboxylic Acids 

The functional group of a carboxylic acid is a carboxyl group.  

 

 The general formula of an aliphatic carboxylic acid is RCOOH. 

 For an aromatic carboxylic acid, the general formula is ArCOOH. 

 Identify longest chain containing the carboxyl group 

Nomenclature 

 (IUPAC) Number carboxyl carbon as 1 

 (Common) Assign , , g, δ to  carbon atoms adjacent to carboxyl carbon 
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The IUPAC system 

 In the IUPAC system, carboxylic acids are identified by a suffix added to 

the parent name of the longest chain with different end being used 

depending on whether the carboxyl group is bonded to a chain or a ring. 

 If the COOH is bonded to a chain, find the longest chain containing the 

COOH, and change the “e” end of the parent alkane to the suffix “oic 

acid”. 

 If the COOH is bonded to a ring, name the ring and add the words 

“carboxylic acid”. 

 Number the carbon chain or ring to put the COOH group at C1, but omit 

this number from the name.  

 Apply all the other usually rules of nomenclature. 

Naming Carboxylic Acids 
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HOOC-COOH   oxalic acid 

HO2C-CH2-CO2H   malonic acid 

HO2C-CH2CH2-CO2H  succinic acid 

HO2C-CH2CH2CH2-CO2H glutaric acid 

HOOC-(CH2)4 -COOH  adipic acid 

HOOC-(CH2)6 -COOH  pimelic acid   

Carboxylic acids: Structure and physical properties 

The carboxyl group consists of two very polar functional group, the 

carbonyl group and the hydroxyl group. Thus, carboxylic acids are very 

polar compounds. In addition, carboxylic acids can hydrogen bond to one 

another. As a result, they boil at higher temperatures than aldehydes, 

ketones, or even alcohols of comparable molecular weight. Carboxylic 

acids can form intermolecular hydrogen bonds with water molecules. Are 

high because they form dimers in which hydrogen bonds form between 

the polar groups in the two carboxyl groups. 
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Example  

Which member of each of the following sets of compounds has the 

highest boiling point? 

1. Ethane or ethanol or ethanoic acid. 

2. propanal or propanone or 1- propanol 

3. methanal or methanol or methanoic acid 

Answer 

The boiling points of most alkanes, alcohols, aldehydes and carboxylic 

acids that have similar molecular weights obey the following 

relationship:  

Alkane  <  aldehyde or ketone  <  alcohol  <  carboxylic acid 

  lowest                                                                    highest 

ethanoic acid                2. 1- propanol                3. methanoic acid  
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Preparation of Carboxylic Acids 

1. oxidation of primary alcohols 

      RCH
2
OH   +   K

2
Cr

2
O

7
      RCOOH 

2. oxidation of arenes 

      ArR   +   KMnO
4
, heat      ArCOOH 
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Write the equation for the reaction of propanoic acid with 

A.  water  

B.  KOH 

Write the equation for the reaction of propanoic acid with 

A.  water 

CH3-CH2-COOH + H2O              CH3-CH2-COO
–  

+ H3O
+

 

B.  KOH 

 CH3-CH2-COOH + KOH           CH3-CH2-COO
–  

K
+ 

+ H2O 

Derivatives of carboxylic acids:- 

1-  Esters 

 The functional group of an ester is an acyl group bonded to -OR or -

OAr. 

 Name the alkyl or aryl group bonded to oxygen followed by the name of 

the acid.  

 Change the suffix to  -ic acid -ate.
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2- Amides 

 The functional group of an amide is an acyl group bonded to a 

nitrogen atom. 

 drop from the name of the parent acid and add -amide. -oic acid 

(For the common acid name, drop -ic of the acid name and add -

amide.) 

 an alkyl or aryl group bonded to the N: name the group and show 

its location on nitrogen by N-. 
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3- Anhydrides   

 Two acyl groups bonded to an oxygen atom. 

 The anhydride may be symmetrical (two identical acyl groups) or 

mixed (two different acyl groups). 

 To name, replace acid of the parent acid by anhydride. 

 

Preparation of anhydrides:  

Heat promotes a condensation reaction between two carboxylic acid 

groups  

 

Preparation of mixed anhydrides 
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 Example  

The following general formulas are used to represent different classes of 

organic compounds. Name each of the appropriate families. 

1. ROH                       4. ROR 

2. RCHO                    5. RCOOH 

3. RCOR                    6. RCOOR  

Answer 

1. Alcohol                   4. Ether 

2. Aldehyde                5. Carboxylic acid 

3. Ketone                    6. Ester 
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Acidic Reaction with H2O - Amides 

 

 

 

 

 

 

2-Phenylbutanoic acid2-Phenylbutanamide

++ +
heat

H2 O HCl
H2 O

NH4
+

 Cl
-

Ph

NH2

O

Ph

OH

O
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