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      Epoxides is a functional group that contain carbon–oxygen σ bonds. 

 

 

    

    

Epoxides are ethers having the oxygen atom in a three-membered ring. 

Epoxides are also called oxiranes. 

 

 

 

 

2- Structure and Bonding 

The bond angle around the O atom in an alcohol or ether is similar to the 

tetrahedral bond angle of 109.5°. In contrast, the C –O– C bond angle of an 

epoxide must be 60°, a considerable deviation from the tetrahedral bond angle. 

For this reason, epoxides have angle strain, making them much more reactive 

than other ethers. 
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Because oxygen is much more electronegative than carbon or hydrogen, the C 

– O and O – H bonds are all polar, with the O atom electron rich and the C and 

H atoms electron poor.  

 

3. Naming Epoxides 

Epoxides are named in three different ways—epoxyalkanes, oxiranes, or 

alkene oxides. To name an epoxide as an epoxyalkane, fi rst name the alkane 

chain or ring to which the oxygen is attached, and use the prefi x epoxy to 

name the epoxide as a substituent. Use two numbers to designate the location 

of the atoms to which the O’s are bonded. 

 

 

 

 

Epoxides bonded to a chain of carbon atoms can also be named as derivatives 

of oxirane, the simplest epoxide having two carbons and one oxygen atom in 

a ring. The oxirane ring is numbered to put the O atom at position ―1,‖ and the 

first substituent at position ―2.‖ No number is used for a substituent in a 

monosubstituted oxirane. 
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Epoxides are also named as alkene oxides, since they are often prepared by 

adding an O atom to an alkene . To name an epoxide this way, mentally 

replace the epoxide oxygen by a double bond, name the alkene , and then add 

the word oxide. For example, the common name for oxirane is ethylene oxide, 

since it is an epoxide derived from the alkene ethylene. 

 

 
Problem Name each epoxide. 

 

 

 

Solution:- 
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4. Preparation of Epoxides 

 

 

 

When an organic compound contains both a hydroxy group and a halogen 

atom on adjacent carbon atoms, an intramolecular version of this reaction 

forms an epoxide. The starting material for this two-step sequence, a 

halohydrin, is prepared from an alkene, 

 

 

 
 

 

Problem Draw the products of each reaction. 
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5. Reactions of Epoxides 

 

 

Epoxides don’t have a good leaving group either, but they have one 

characteristic that neither alcohols nor ethers have: the ―leaving group‖ is 

contained in a strained three-membered ring. Nucleophilic attack opens the 

three-membered ring and relieves angle strain, making nucleophilic attack a 

favorable process that occurs even with the poor leaving group. 

 

 

 

 
 

Reactions of Epoxides 

Although epoxides do not contain a good leaving group, they contain a 

strained three-membered ring with two polar bonds. Nucleophilic attack 

opens the strained three-membered ring, making it a favorable process even 

with the poor leaving group. 

 

 

 

 



 

Page 7 of 8 
 

 

 

 

 

 



 

Page 8 of 8 
 

 

 

 

 

 


