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Radical Stability

Simple rule: any substituent stabilises a radical!

oR H AG C-H (kJ mol'Y) AG O-H (kJ mol?Y)
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Primary, secondary and tertiary radicals

H H Me
HO-H) 423 Me—-(H) 410 Me—-(H) 397
Me Me Me
Radicals stabilised by conjugation
allyl benzyl
X"y 364 Ph" H 372
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Radical Stability

Radicals stabilised by electron-withdrawing groups

o AG C-H (kJ mol?) AG C-H (kJ molY)
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Radical Stability

Radicals stabilised by electron-donating groups

AG C-H (kJ mol?)
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Radical Chain Reactions

(1) Initiation

(a) Homolysis of dialkyl peroxide
to alkoxy radicals

(b) Abstraction of H from HBr
(radical substitution) to give Bre

(2) Propagation

(a) Bre adds to isobutene to give
carbon-centred (more stable) radical

(b) carbon-centred radical abstracts H from HBr
to yield product and regenerate Bre

(3) Termination

U'V,I



Selectivity in Radical Chain Reactions

(1) Initiation

(2) Propagation

(3) Termination




Radical Bromination

Initiation

Br, —» 2X Br

Reaction at the a-carbon: (i) allylic bromination

H - HBr . Br—Br Br
PIEE GRS

allylic bromide

allylic radical

(i1) benzylic bromination

benzyl radical benzyl bromide




Selective Radical Bromination by NBS (N-Bromo Succinimide)

Initiation by NBS (N-Bromo Succinimide)

O heat or @)
light
N-Br —> N + Br =<=—— Br—Br
weak stable delocalised
N-Br bond radical

NOTE: Bromine radicals for propagation steps still come from bromine (Br,)!
H H
0 07 © Br 0 0
HBr / Br 2
N—Br N—Br \N - NH
O O O O

With NBS: Only enough bromine is formed to react with the (allylic or benzylic) radical

Other reactions with bromine are avoided
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‘Pinacol’ Dimerisation of Ketones

Mg ideal as two-electron donating metal forming strong Mg—O bonds

Mo
O . o 9 O o/Mg\o
—_— — . .
M
o g\o H,0 HO oH g® O

Pinacol rearrangement converts 1,2-diol
to a carbonyl compound




What’s next?

Radical Polymerisations and
other Radical Reactions




