
Also: look at naming of acid derivatives (esters, acid chlorides, nitriles, anhydrides, amides)

Chapter 20: Carboxylic Acids and Derivatives
Basic Carboxylic Acids
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          Fatty Acids
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• Carboxylic acids form hydrogen bonds.
• Carboxylic acids of 6 carbons or less are typically quite water soluble.
• Carboxylic acids are considerably more acidic than alcohols due to the 

resonance stabilization of the carboxylate.

Carboxylic Acid Properties
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gamma-hydroxybutryric acid

Some other Specially Named Acids

http://www.chm.bris.ac.uk/sillymolecules/sillymols.htm



Carboxylic Acids: Estimating Acidity & pKa

Estimating Acidity & pKa Examples
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H3COO2N



R’
1.KMnO4, NaOH,
    H2O, heat

2. H3O+
OH

O

or H2CrO4, heat

R’ H

Synthesis of Carboxylic Acids

[1] Oxidation of 1° alcohols

[3] Oxidation of alkyl benzenes

R OH

HH

R OH

OH2CrO4

or
1) KMnO4, NaOH
2) H3O+

[2] Oxidation of aldehydes

R

O

R OH

O
H

Ag(NH3)2
+

H2O
+  Ag (mirror)

Tollen's Test for aldehydes

Synthesis of Carboxylic Acids (cont.)

[4] Oxidative cleavage of alkynes

Also:  KMnO4, OH–

[5] Oxidative cleavage of alkenes



Synthesis of Carboxylic Acids (cont.)

[6] Hydrolysis of nitriles

The nitrile carbon has the 
same oxidation state as a 
carboxylic acid.

[7] Nucleophilic Addition to CO2

1) Mg°, Et2O
2) CO2
3) H2OBr
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N H3O+

R C
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OH       or
1. NaOH,H2O
2. H+

Reductions of Carboxylic Acids

R OH

O
1. LiAlH4
2. H3O+ R OH

R OH

O
1. BH3
2. H3O+ R OH

BH3 is selective for carboxylic acids.

Remember NaBH4 only reduces aldehydes and ketones.
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Extraction

Compound Solubility in g/100 mL H2O



Amino Acids

Amino Acids
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• An amino acid can exist in three different forms depending  on 
pH.

pH and Amino Acid Structure

Amino Acids and the Isoelectric Point



The Isoelectric Point 
of Tyrosine

Carboxylic Acids and Derivatives
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carbonyl ketone aldehyde carboxylic
acid

ester acid chloride
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anhydride

acid anhydride
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1° amide
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2° amide

N-propylacetamide
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Me
3° amide

N-methyl,N-propyl
acetamide
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urea
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carbamate
or urethane
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carbonate

H3C O

O

Na
sodium acetate
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sodium propanoate

Learn naming of acid derivatives (esters, acid chlorides, nitriles, anhydrides, amides)



Nucleophilic Acyl Substitution
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Reactive Less
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Acid Halides
(acetyl chloride)

Acid Anhydrides
(acetic anhydride)

Esters
(methyl acetate)

Amides
(acetamide)

Carboxylic
Acids

Relative Reactivity

     The nucleophilic acyl substitution with weak nucleophiles can be classified into various reaction
     types depending on what kind of nucleophile is adding.
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General Reaction

Hydrolysis

Alcoholysis

Aminolysis

Fancy Reaction Names for 
Nucleophilic Acyl Substitution


