
ETHERS 

1.Structure and nomenclature of ethers 

   Ethers are compounds of general formula R-O-R and Ar-O-R or Ar-O-Ar 

(is phenyl or some other aromatic group) , To name ethers we usually name 

the two groups that are attached to oxygen , and follow these names by the 

word ether :- 

 Examples:- 

   

 If one group has no simple name , the compound may be named as an alkoxy 

derivatives :- 

 
 If the two groups are identical the ether is said be symmetrical (e.g. di ethyl ether , 

di isopropyl ether). 

 If unsymmetrical (e.g. tert-butyl methyl ether). 

 

2-Physical properties of ethers  

   Since the C-O-C bond angle is not (180
0
) , the dipole moment of the two C-O 

bonds do not cancel each other. Ether possess of small net dipole moment (1.18D) 

for di ethyl ether.                              

                                          

 This weak polarity dose not appreciable  affect  the boiling points of ethers , which 

are about the some as those  of alkanes. Having comparable  molecule weight . and 

much lower than those of isometric alcohols. For example:- 

The B.P  of n- heptane is (98C
o
) , methyl n- pentyl ether (100C

o
) and n-hexyl 

alcohol (157C
o
). 



 The hydrogen bonding that holds alcohol molecules strongly together is not 

possible for ethers; since they contain hydrogen bonded only to carbon. 

 On the other hand , ethers show a solubility in water comparable to that of the 

alcohols. 

 

3- Industrial Sources of ethers 

    Dehydration of alcohols 

    A number  of symmetrical  ethers  containing the lower alkyl groups are prepared 

on a large scale , chiefly for use as a solvents . the most important of these is di ethyl 

ether . these ethers are prepared by reaction of the corresponding alcohols with 

sulfuric acid since a molecule of water is lost for every pair of alcohol molecules. 

          

4-Preparation of ethers 

   The following methods are generally used for the laboratory preparation of ethers 

(the Williamson Synthesis is used for the preparation of alkyl or aryl ethers 

Industrially as well). 

 Williamson Synthesis  

  



 In Williamson Synthesis an alkyl halide (or substituted alkyl halide ) is allowed to 

react with a sodium alkoxide. 

        
Example:- 

  
 

 This reaction involves  nucleophile substitution of alkoxide ion for halide ion. 

 

5- Reactions of ethers  

   Cleavage by acids:- 

    

  Cleavage take place only under quite vigorous condition ; concentrated acids (usually 

HI or HBr ) and high temperatures.    

    


