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CChheemm  33332255    Study Sheet #7  Topic : Amines and amino acids 

        Reference : McMurry chpt 24, 26 
 I. Amines      pages : 977-995 
 A. Nomenclature : 
  Determine the IUPAC name pf the parent alkane chain and use the suffix amine  . If another  
  functionality is present identify the -NH2 group as a substituent using the prefix amino .   
  Substitution at the nitrogen is specified using the terminology N- .  
 B. Structure : 
  The geometry around the nitrogen os pyramidal due to the sp3 hybridization. If there are   
  three different substituents on the N then the nitrogen is assymetric i.e. chiral.    
  Interconversion of the enantiomers however is extremely facile due to ready inversion at   
  the carbon center. 
 C. Properties : 
  The dominant characteristic of amines is the presence of the lone-pair of electrons on the   
  nitrogen, allowing amines to function as both bases  and nucleophiles. 
   Basicity is enhanced by the substitution of alkyl groups at the nitrogen due to the    
  inductive  effect of the R group ; basicity is lowered with resonance stabilization of the   
  parent amine, due to the involvement of the lone pair in resonance structures. 
 
 D. Preparation : 
 (i) from amines -involves SN2 reaction of an amine with an alkyl halide. A complication is   
    the difficulty in stopping the resultant more reactive product from continuing  
    to undergo more SN2 reactions.  
 (ii) from imines - first one forms an imine by reacting an amine with an aldehyde or ketone,  
     and one reduces the imine product with H2 and Ni catalyst. 
 (i) from acyl halides - to form the amide product 
 
 II. Amino Acids      pages : 1074-1082, 1085-1089 
 These have the general structure and the following characteristics :  
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 (i) there are 20 common α-amino acids, and these are used to build virtually all known proteins. 
 (ii) except for the case of X = H (glycine) all α-amino acids are chiral, and all but one exist as the S  
 enantiomer. 
 (iii) the amino acids are commonly abbreviated by the first three letters of their name e.g. ALA :  
 alanine, PHE : phenyalanine etc. 
 (iv) amino acids, containing as they do both acidic (COOH) and basic (NH2) groups exist normally as  
 the dipolar zwitterion : 
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 the pH at which the -ve and +ve charges on the amino acid are balance is termed the isoelectric  
 point for that amino acid. 

(v) amino acids combine through the formation of amide linkages to form peptides. 


