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A. Carboxylic AcidsA. Carboxylic Acids

1. Structure 
2. Acidity 
3. Synthesis 

a. Oxidation of 1o alcohols and aldehydes 
b. Oxidative cleavage of alkenes and alkynes 
c. Carboxylation of Grignard reagents 
d. Hydrolysis of Nitriles 

4. Carboxylic Acid Derivatives 
a. Acid Halide 
b. Anhydride 
c. Ester 
d. Amide 

2 



3

1.  Background
  a.  Transformation
  b.  Relative Reactivity
  c.  Mechanism

2.    Acid Chlorides/Anhydrides
3.    Esters

  a.  Hydrolysis
     i.  Acid catalyzed
     ii.  Base promoted

  b.  Transesterification
     i.  Acid catalyzed
     ii.  Base catalyzed

  c.  Amide Formation
4.    Carboxylic Acids

a.  Esterification
     i.  Acid catalyzed
     ii.  Base catalyzed
b.  Acid Chloride Formation

B.B.  Acyl   Acyl Transfer ReactionsTransfer Reactions

5. Amides
a.  Acid hydrolysis
b.  Base hydrolysis

6. Evidence for Tetrahedral Intermediate
a.  Labeling study - Ester hydrolysis
b.  Labeling study - Acid chloride hydrolysis
c.  Labeling study - Amide hydrolysis

VI.VI.    Carboxylic Acids and DerivativesCarboxylic Acids and Derivatives

C. Reactions with NaBH4, LiAlH4, RMgBr, RLi
D. Chemistry of Nitriles

1. Formation
a.  From alkyl halide (SN2)
b.  From aldehyde (cyanohydrin)
c.  From arene diazonium salt (aryl nitrile)
d.  From 1o amide (POCl3)

2. Reactions
a.  To carboxylic acid (hydrolysis, H+ or -OH)
b.  To amine (reduction, LiAlH4)
c.  To ketone (RLi or RMgBr)


