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Carboxylic Acid Derivatives
 Reference : McMurry chpt. 21, 26, 27, 29

I. The Carbonyl Group pages 743-751
(i) The C=O double bond is central to the chemistry of not just aldehydes and ketones, but also 

carboxylic acids and their derivatives. The geometry around the carbonyl carbon is planar due 
to the SP2 hybridization. The electronic structure has a δ+ on the carbon and a bond dipole of 2-4 
Debeyes from the carbon to the oxygen.

(ii) The general reactions of the carbonyl group can be classified as follows :
A.1 Nucleophilic Addition
A.2 Nucleophilic Addition followed by dehydration
B. Nucleophilic Acyl Substitution

II. Derivatives and their Relative Reactivities pages 847-851
The derivatives of interest include acyl halides, acid anhydrides, esters and amides.
Their relative reactivites (most -> least) are :

R Cl

O

R O

O

R O

O

R NH2

O

R'

O

R'

> > >

This is explained in terms of
a) basicity of the leaving group  and
b) resonance stabilization of the derivative.

III. Biochemical Importance
(i) Biochemical structures dependent on these linkages include :

a) peptide and protein structure pages 1099
b) micellar formation pages 1123
c) lipids and fats pages 1124
d) phospholipids and membrane structure pages 1125

(ii) Biochemical functions dependent on thesefunctionalities include :
a) phosphate esters and energetics pages 1194
b) enzymatic regulation pages 1102

IV. Carboxylic Acid Derivatives : Reactions involving Nucleophilic Substitution    pages : 853-873
General features of many of these reactions include :

a) the attacking nucleophile can be either charged (-OMe) or neutral (HOMe)
b) many reactions can be catalyzed by both base and  acid
c) many, if not most, of these reactions are reversible in nature (i.e. involve equilibria)

(i) Organic Hydrolysis -this is simply reaction with water, either acid or base catalyzed

Biochemical Hydrolysis- involves enzymatic mediation utilizing an active site

(ii) Interconversions -  converting from one derivative to another


