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Acidity of Alcohols and Phenols

The acidity can be increased by electron 
withdrawing groups at the a-carbon on an 
alcohol, or on the aromatic ring at the o,p-
positions, i.e.

pKa ~ 16 pKa ~ 12.4
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Acidity of Alcohols and Phenols

And for phenols: (pKa)

phenol 10.0

p-nitrophenol 7.2

picric acid 0.25
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Acidity of Alcohols and Phenols

Alkoxides are commonly used as strong bases. 
They are prepared by:

1) treating an alcohol with Na or K:

2) treating with NaH or KH (metal hydride)

R C H
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2

O + ½  H 2
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Acidity of Alcohols and Phenols

Phenoxide can be produced by treating with 
NaOH since it is a stronger acid than an alcohol 
(which will not react with NaOH).

O H O
N a O H N a +

H 2 O
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Dehydration of Alcohols

This is an elimination reaction and produces an 
alkene. It requires an acid catalyst (usually 
sulfuric acid) and heat, especially for less 
reactive 1° and 2° alcohols.

• 3° > 2° > 1° for reaction rate.

• Product: follows Zaitsev’s rule: more highly 
substituted alkene is the major product.

• 1st step is a rapid acid-base reaction.
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Dehydration of Alcohols

E1 mechanism: 3° alcohols, intermediate 
carbocation

OH OH
2

H

H+ +
+ + H2O

+

H2O
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Dehydration of Alcohols

E2 mechanism: 1° alcohols, no intermediate 
carbocation, anti-periplanar

OH OH
2

OH
2

H

H+ +

H2O

+

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah

Johainah



Dehydration of Alcohols

2° alcohols can react by either mechanism

E1 or E2 for dehydration usually produce the 
same products, but for E2 need an anti-
periplanar H atom.
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Dehydration of Alcohols

Zaitsev’s rule:

OH
H +

 m in o r
p ro d u c t

 m a jo r
p ro d u c t
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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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