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Reactions with Hydrogen Halides

The hydrogen halides are acids so they will 
protonate the OH group to generate water, an 
excellent leaving group. 

However the halide atom is nucleophilic so we 
get an nucleophilic substitution rather than an 
elimination.
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Reactions with Hydrogen Halides

By type of alcohol:
OH Br

OH Br

OH Br

HBr

1°

2°

3° SN1 fast at RT

HBr

   HBr

, ZnCl2

Both SN1 & SN2

intermediate temps

SN2 slow requires heat

and a ZnCl2 catalyst
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Other Routes to Alkyl Halides

Alkyl halides can also be generated from alcohols 
by:
1) Thionyl chloride (Cl2SO):

Advantageous as HCl and SO2 are both gasses so help “drive” the 
reaction forward when they bubble out of solution. Not useful 
for small alkyl halide as they have too low a BP.
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Other Routes to Alkyl Halides

Alkyl halides can also be generated from 
alcohols by:
2) Phosphorus halides (PX3):

The phosphoric acid has a high BP so the alkyl halide can be 
separated by distillation.
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Other Routes to Alkyl Halides

Both of these methods are used for 2° and 1°
alcohols whose reaction with HX is slow.

None of these methods work with phenols as 
the phenol will not lose water (it can not form 
an sp hybridized C atom in such a small ring).
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Oxidation of Alcohols

Oxidation is the process of increasing the 
positive charge on the C atom. This means 
increasing the number of bonds to more 
electronegative atoms such as O.

Oxidizing agent: is the chemical used to oxidized 
the alcohol, which itself is reduced. Most 
common oxidizing agents are chromium oxides 
(CrO3 or Cr2O7

2-).
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Oxidation of Alcohols

Oxidation of an alcohol requires at least one H 
atom attached to the carbon the OH is attached 
to, i.e.

C OH

R

R'

R"

C OH

R

H

H

R H

O

R OH

O

C OH

R

R'

H

R R'

O

[O]

No Rxn

[O] [O]

[O]
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Oxidation of Alcohols

Common lab reagents are Jones’ reagent (CrO3
dissolved in aqueous sulfuric acid) in acetone, i.e.

Note: oxidation of 1° alcohol produces an acid!

O H
O

O H

O H O

     C r O 3

H + ,  a c e t o n e

     C r O 3

H + ,  a c e t o n e
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Oxidation of Alcohols

Oxidation of a 1° alcohol can be stopped at an 
aldehyde using pyridinium chlorochromate 
(PCC), i.e.

OH O

H

CrO
3 N N

+
H CrO

3
Cl-

     PCC

CH2Cl2, 25°C

+ HCl +
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Oxidation of Alcohols

Note: KMnO4 can also be used to oxidize 
alcohols but it is not selective for the OH group, 
C-C multiple bonds will also be oxidized.
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