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Linear Free Energy Relationships 
The Hammett and Taft Equations 

 
Correlation of Acidity of substituted benzoic and phenylacetic acids 

 
 
The Hammett Equation 
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Log  k and ko are rate on equilibrium constants for a given transformation.  

Where: 
   k = value for substituted benzene derivative 
   ko = value for unsubstittued compound (substituent = H) 
   σ = the substituent constant ( independent of reaction) 
 
σ is defined from the ionization constants of benzoic acids and by definition σ for H = 0 

Ka

O

OH

X

O

O

X

+    H

 
σ is positive for electron withdrawing substituents 
σ is negative for electron donating substituents 
 
ρ = the reaction constant  
 
If ρ is negative the transformation is facilitated by electron donating substituents 
If ρ is positive, the transformation is facilitated by electron withdrawing substituents 
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Tables of Hammett σ values 
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A typical Hammett Plot 
For the reaction: 
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ρ = + 0.53 
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The Taft Equation (Aliphatic systems) 
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σ* based on the ionization constants of substituted acetic acids. By definition ρ = 0 for CH3  
 

 


