
Commonly Used Acids in Organic Chemistry 

•    The familiar acids HCl and H2SO4 are often used in 
    organic reactions.  

•    Various organic acids are also commonly used (e.g., 
    acetic acid and p-toluenesulfonic acid (TsOH)).  



•   Common strong bases used in organic reactions are 
   more varied in structure.  
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•  Strong bases have weak conjugate acids with high pKa values, 
usually > 12. 

 
•  Strong bases have a net negative charge, but not all negatively 

charged species are strong bases. For example, none of the 
halides F¯, Cl¯,  Br¯, or I¯, is a strong base. 

 
•  Carbanions, negatively charged carbon atoms, are especially 

strong bases. A common example is butyllithium: 

Characteristics of Strong Organic Bases 



•  Amines (e.g., triethylamine and pyridine) are organic bases. 
 
•  They are basic due to having a lone pair on N. 
 
•  They are weaker bases since they are neutral, not negatively 

charged. 

Other Common Bases in Organic Chemistry 



Selecting Acids and Bases for Reactions 



•  A Lewis base is an electron pair donor. 

•  Lewis bases are structurally the same as BrØnsted-Lowry bases. Both 
have an available electron pair—a lone pair or an electron pair in a π 
bond. 

•  A BrØnsted-Lowry base always donates this electron pair to a proton, 
but a Lewis base donates this electron pair to anything that is electron 
deficient. 

Lewis Bases 



•  A Lewis acid is an electron pair acceptor. 

•  Any species that is electron deficient and capable of accepting an electron 
pair is also a Lewis acid. 

•  All BrØnsted-Lowry acids are also Lewis acids, but the reverse is not 
necessarily true. 

•  Common Lewis acids (which are not BrØnsted-Lowry acids) contain 
elements in group 3A that can accept an electron pair because they do not 
have filled valence shells.  

Lewis Acids 



•  In a Lewis acid-base reaction, a Lewis base donates an 
electron pair to a Lewis acid. 

•  This is illustrated in the reaction of BF3 with H2O. H2O 
donates an electron pair to BF3 to form a new bond. 

Lewis Acid-Base Reactions 



•  Lewis acid-base reactions illustrate a general pattern in 
organic chemistry.  

•  Electron-rich species react with electron-poor species. 

•  A Lewis acid is also called an electrophile.  

•  When a Lewis base reacts with an electrophile other than a 
proton, the Lewis base is also called a nucleophile.  

•  In this example, BF3 is the electrophile and H2O is the 
nucleophile. 

Electrophiles and Nucleophiles 



•  Note that in each reaction below, the electron pair is not removed from 
the Lewis base.  

•  Instead, it is donated to an atom of the Lewis acid and one new covalent 
bond is formed. 

Lewis Acid-Base Reactions that Form One New Covalent Bond 



•   The reaction between cyclohexene and HCl can be 
    treated as a Lewis acid-base interaction.  
 
•   HCl acts as the Lewis acid, and cyclohexene, having 
    a π bond, is the Lewis base. 

Alkene-HCl Reaction 



•  The electron pair in the π bond of the Lewis base forms a 
new bond to the proton of the Lewis acid, generating a 
carbocation.  

•  The H-Cl bond must break, giving its two electrons to Cl, 
forming Cl¯. 

•  Because two electron pairs are involved, two curved arrows 
are needed.  

Reaction of HCl with Cyclohexene 


