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Radical Reactions

Thus, an alkene with allylic C—H bonds undergoes two 
different reactions depending on the reaction conditions.

Radical Halogenation at an Allylic Carbon
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Radical Reactions

• Halogenation at an allylic carbon often results in a mixture of 
products. Consider the following example:

Radical Halogenation at an Allylic Carbon

• A mixture results because the reaction proceeds by way of a 
resonance stabilized radical.
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Radical Reactions

• HBr adds to alkenes to form alkyl bromides in the presence of 
heat, light, or peroxides.

• The regioselectivity of the addition to unsymmetrical alkenes is
different from that in addition of HBr in the absence of heat, light 
or peroxides.

Radical Additions to Double Bonds

• The addition of HBr to alkenes in the presence of heat, light or
peroxides proceeds via a radical mechanism.
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Radical Reactions
Radical Additions to Double Bonds
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Radical Reactions

• Note that in the first propagation step, the addition of 
Br• to the double bond, there are two possible paths:
1. Path [A] forms the less stable 1° radical.
2. Path [B] forms the more stable 2° radical.

Radical Additions to Double Bonds

• The more stable 2° radical forms faster, so Path [B] is 
preferred.
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Radical Reactions

• The radical mechanism illustrates why the regio-
selectivity of HBr addition is different depending on the 
reaction conditions.

Radical Additions to Double Bonds
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Radical Reactions

• Polymers are large molecules made up of repeating units of 
smaller molecules called monomers. They include biologically 
important compounds such as proteins and carbohydrates, as 
well as synthetic plastics such as polyethylene, polyvinyl 
chloride (PVC) and polystyrene.

• Polymerization is the  joining together of monomers to make 
polymers. For example, joining ethylene monomers together 
forms the polymer polyethylene, a plastic used in milk containers 
and plastic bags.

Polymers and Polymerization
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Radical Reactions

• Many ethylene derivatives having the general structure 
CH2=CHZ are also used as monomers for polymerization.

• The identity of Z affects the physical properties of the 
resulting polymer.

• Polymerization of CH2=CHZ usually affords polymers 
with Z groups on every other carbon atom in the chain.

Polymers and Polymerization
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Polymers and Polymerization
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Polymers and Polymerization
Radical Reactions
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Radical Reactions

• In radical polymerization, the more substituted radical 
always adds to the less substituted end of the monomer, 
a process called  head-to-tail polymerization.

Polymers and Polymerization


