Qutline

» Free-radical chlor/bromination
— Heterolytic vs homolytic cleavage
— Mechanism of free-radical halogenation
» Probability and reactivity in product
distributions
— Chlorine: 3d 5.0, 2d 3.8, 1d 1.0
— Bromine: 3d 1600, 2d 82, 1d 1
» Radical stability with substitution
— MO interaction diagram; discuss stabilization

Mechanism of free-radical
halogenation
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Probability and reactivity in product
distributions

Cl
h |
CH;CH,CH,CH; + Cl, LN CH;CH,CH,CH,ClI + CH;CH,CHCH; + HCI
butane 1-chlorobutane 2-chlorobutane
expected = 60% expected = 40%
experimental = 29% experimental = 71%
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CH;CH,CH,CH; + Br, —— CH;CH,CH,CH,Br + CH;CH,CHCH; + HBr
1-bromobutane 2-bromobutane
2% 98%

Reactivity and selectivity

relative rates of alkyl radical formation by a chlorine radical at room temperature

tertiary > secondary > primary
5.0 3.8 1.0

ng rate of formation

relative rates of radical formation by a bromine radical at 125°C

tertiary > secondary > primary
1600 82 1

ing rate of formation




What products do we expect?

tertiary > secondary > primary

1600 82 1
ﬁng rate of formation
C|H3 C|H3 CH; (|:H3
h
CH;CICHZCHQCHCH_; + Br, — CH;,ClCHgCHgC'CH_; + HBr
CH3 CH; Br
2,2,5-trimethylhexane 2-bromo-2,5,5-trimethylhexane
82%

What products do we expect?
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tertiary > secondary > primary
5.0 3.8 1.0
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Potential energy

Reason for the product distribution
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Progress of the reaction Progress of the reaction

Stability of alkyl radicals

relative stabilities of alkyl radicals
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