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CONCEPT: RADICAL INITIATORS

O Chemical bonds can be cleaved in two ways: Heterolytically (ionic cleavage) and homolytically (radical cleavage).

C—X — X—X —»
e We use full curved arrows to indicate the movement of electrons and a half arrow to indicate :
e Homolytic dissociation energy is much than a corresponding heterolytic dissociation energy.

O There are a few molecules that are known as radical initiators due to the fact that they contain relatively weak bonds that
can be easily cleaved by homolysis.

1. Diatomic Halogen: X—X — -
hv ar A
2. Peroxides: R-0O—0-R — =
hv ora
O
3. N-bromosuccinimide (NBS): N—Br -
hv or 4
o
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CONCEPT: RADICAL STABILITY

O Radicals are electron deficient, therefore they also benefit from the stabilizing effects of

e The relative stability of radicals is slightly different than that of carbocations:

e Unlike carbocations, allylic / benzylic radicals are ALWAYS most stable

R ® H R ® H ® R
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H R R
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Increasing Carbocation Stability
R H R H R R
< Y < Y < //\
H R R
' v
Increasing Radical Stability

EXAMPLE: Determine which of the following radicals is most stable.

OO O T

a, b. c.

d.
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CONCEPT: RADICAL CHAIN REACTION

O Alkanes are the backbone of organic molecules, yet they are almost completely unreactive.

e The only reaction they undergo is radical halogenation, the gateway to the rest of organic synthesis.
SH
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Hydrocarbon

The Radical Chain Reaction

e Alkanes will react with diatomic halogens in the presence of heat, light or any other radical initiator.

Initiation:

Propagation:

Termination:
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EXAMPLE: Show the entire chain reaction mechanism for the following radical halogenation reactions, predicting which
would be structure of the major alkyl halide produced.

hv or A

Page 5






