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Carbocation stability the more C atoms
bonded to the Ct
the more stable

It H
fits do

H Mat H CH H HHy EH
30 20 10 methyl

tertiary secondary primary

Hyperconjugation stabilization

Inductive effect stabilization

Carbocation Stability

Markovnikov's Rule For alkene

reactions involving a carbocation

intermediate the nucleophile ex Bie
will make a bond to the

more substituted C atom derived

from the more stable carbocation








































































































































Carbocation intermediates
can sometimes rearrange
Called 1,2 Shift If a

carbocation intermediate of

equal or greater stability can

be produced by shifting an adjacent H
atom or rarely an alkyl group rearrangement
will compete with product formation to

give a mixture of products
Motive A 3 tertiary
carbocation is more

stable than a 2

secondary carbocation





Cation Rearrangement
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Alkene Halogenation
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Summary:

Regiochemistry:

Stereochemistry:

Example:
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How to think about unsymmetrical
halonium ions





Alkene Hydrohalogenation
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O HH
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Summary:

Regiochemistry:

Stereochemistry:

Example:
Br2 / H2O








































































































































Only carbocations rearrange
Halonium ions 3 membered ring DO NOT

To get stereochemistry
correct when predicting
reaction products you
need to analyze each
reaction on a case

Icase basis
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Attack from the top face

Attack from the bottom face

BrBr

BrBr
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Two 
mechanism 

steps
H2O H2O

Two 
mechanism 

steps

H2O H2O

Two 
mechanism 

steps
H2O H2O

Two 
mechanism 

steps

H atom adds to 
top face

H atom adds to 
bottom face

 



Examples

2) H2O

3) C C
CH3

H

H

H3C Cl2 CCC C

H2SO4
(catalytic)

1) C C
CH3

H

H3C

H Br2 CCC C



More Examples

4) Br2

5) C C
H
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H

H3C Cl2 CCC C
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+
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Hydroboration-Oxidation
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Products

Summary:

Regiochemistry:

Stereochemistry:

Example:
1. BH3

R

R

transition state

2. H2O2 / HO

(R = H or alkyl group 
depending on how far 

reaction has progressed)

(Chemist opens 
flask and adds 
new reagent)

2. H2O2 / HO
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