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13.2 Acidity of Alcohols and Phenols

Acidity of the Hydroxyl Functional Group
-

ing the stability of its conjugate base:

...deprotonate...

–H±

To evaluate the acidity
of this compound...

R HO

...and assess the stability 
of the conjugate base

(an alkoxide ion)

R O
–

The conjugate base of an alcohol is called an alkoxide ion, and it exhibits a negative charge on an 
oxygen atom. A negative charge on an oxygen atom is more stable than a negative charge on a 
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Therefore, alcohols are more acidic than amines and alkanes but less acidic than hydrogen 
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Reagents for Deprotonating an Alcohol
There are two common ways to deprotonate an alcohol, forming an alkoxide ion.

 1. A strong base can be used to deprotonate the alcohol. A commonly used base is sodium 
hydride (NaH), because hydride (H-) deprotonates the alcohol to generate hydrogen gas, 
which bubbles out of solution:

Hydrogen gas
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O

Sodium hydride

Na+ H
–

Sodium ethoxide

Na+O
–

± ±

 2. Alternatively, it is often more practical to use Li, Na, or K. These metals react with the 
alcohol to liberate hydrogen gas, producing the alkoxide ion.
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Factors Affecting the Acidity of Alcohols and Phenols
How can we predict which, of a number of alcohols, is more acidic? In this section, we will 
explore three factors for comparing the acidity of alcohols.

 1. Resonance
As a striking example, compare the pKa values of cyclohexanol and phenol:
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This resonance-stabilized anion is called a phenolate, or a phenoxide ion. Resonance 
stabilization of the phenoxide ion explains why phenol is eight orders of magnitude 

be deprotonated with a very strong base like sodium hydride. Instead, it can be deproton-
ated by hydroxide.

H2O
H

O

± ±Na+ OH
–

O Na
+–

(pKa=10) (pKa=15.7)

The acidity of phenols is one of the reasons that phenols are a special category of alcohols. 

to a class of their own.

 2. Induction. Another factor in comparing the acidity of alcohols is induction. As an example, 
compare the pKa values of ethanol and trichloroethanol.

Ethanol
(pKa=16)

OH

Trichloroethanol
(pKa=12.2)

OH
Cl

Cl Cl

because the conjugate base of trichloroethanol is stabilized by the electron-withdrawing 
effects of the nearby chlorine atoms. 
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 3. Solvation effects. To explore the effect of alkyl branching, compare the acidity of ethanol 
and tert-butanol.

Ethanol
(pKa=16)

OH

tert-Butanol
(pKa=18)

OH

The pKa values indicate that tert-butanol is less acidic than ethanol, by two orders of  magnitude. 
This difference in acidity is best explained by a steric effect. The ethoxide ion is not sterically 
hindered and is therefore easily solvated (stabilized) by the solvent, while tert-butoxide is steri-

tert-butanol is 
less stabilized than the conjugate base of ethanol, rendering tert-butanol less acidic.
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13.3 Preparation of Alcohols via Substitution or Addition

Substitution Reactions

group is replaced by a hydroxyl group.

R X R OH

A primary substrate will require SN
will require SN1 conditions (a weak nucleophile).

Primary:

Tertiary:

Cl NaOH OH NaClSN2± ±

Cl
H

O
H

OH
HCl

SN1
± ±
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