Amines and Amides

Many living organisms contain nitrogen, particularly plants. A common animal compound that contains nitrogen would be DNA or any of the proteins in the body.  Amines are based on the structure of ammonia, NH3.  Similar to ethers where the H’s of water have been replaced with alkyl groups, amines have the H’s of ammonia replaced with alkyl groups.  This makes for primary, secondary and tertiary amines. It is important to recall that nitrogen atoms normally only form 3 bonds.


Amines are often found as biological matter decomposes into simpler compounds.  Amines therefore also have a pungent odour.  Ammonia gas itself was used in WWI as a first form of biological warfare.


Amines are named by the groups that occur off the central nitrogen commonly, or by IUPAC by naming the carbon chain then naming where the amino group occurs.  We will only look at simple examples:


NH3



ammonia

1
CH2NH2


methylamine

aminomethane

1
CH3CH2CH(NH2)CH2CH2CH3



3-aminohexane

2
CH3NHCH3


dimethylamine

N-methylaminomethane

3 
(CH3)3N


trimethylamine

N,N-dimethylaminomethane


Since amines contain polar bonds, they will have higher bp’s than the corresponding hydrocarbons.  They are often made through substitution reactions with halogenated alkanes.

Example:
CH3CH2I   +   NH3 

CH3CH2NH2
+
HI


Ethyl iodide  ammonia

aminoethane

hydrogen iodide

Amides have a more complex functional group.  They are similar to esters, however the O that is not in the carbonyl group is replaced by a nitrogen.  The overall group appears as RC(=O)NR2.   The naming system occurs by naming the similar ester, then changing the suffix to amide.

Example:
amides are made by reacting carboxylic acids with ammonia or other amines.  

CH3COOH
+
NH3

CH3CONH2
+
HOH

Ethanoic acid

ammonia
ethanamide

water

CH3CH2CH2COOH +
CH3NH2 
CH3CH2CH2CONHCH3
+
HOH

Butanoic acid

aminomethane
N-methyl butanamide

water

Work::
Draw 
1)
N-propyl ethanamide

2) N,N-diethyl ethanamide

3) 2,5-diaminohexane

4) dimethylethylamine

5) 1,2,4-triaminobenzene

Name
6)
CH3CH2CONHCH2CH3  (N-ethyl propanamide)



7)
CH3CH2CH2CH2CH2CH2NH

