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The Mannich reaction is an example of nucleophilic addition of an 

amine to a carbonyl group followed by elimination of a hydroxyl 

anion to the Schiff base. The Schiff base is an electrophile which 

reacts in step two in a second nucleophilic addition with a 

carbanion generated from a compound containing an acidic proton. 

The Mannich reaction is also considered a condensation reaction. 

In the Mannich reaction ammonia or primary or secondary amines 

are employed for the activation of formaldehyde. Tertiary amines 

and aryl amines stop at the Schiff base because it lacks a proton to 

form the intermediate imine. α-CH-acidic compounds (Nucleophiles) 

are Carbonyl compounds, Nitrile compounds, Acetylene 

compounds, aliphatic Nitro compounds, α- alkyl-pyridine 

compounds or Imine compounds. 

This reaction yields β-amino carbonyl compounds and Mannich 

base compounds. See for example tropinone. 

The Mannich reaction requires high reaction temperatures, long 

reaction times and a protic solvent. Formation of undesired reaction 

by-product is a common phenomenon. 

http://en.wikipedia.org/wiki/Nucleophilic_addition
http://en.wikipedia.org/wiki/Carbonyl
http://en.wikipedia.org/wiki/Elimination_reaction
http://en.wikipedia.org/wiki/Hydroxyl
http://en.wikipedia.org/wiki/Schiff_base
http://en.wikipedia.org/wiki/Electrophile
http://en.wikipedia.org/wiki/Nucleophilic_addition
http://en.wikipedia.org/wiki/Carbanion
http://en.wikipedia.org/wiki/Condensation_reaction
http://en.wikipedia.org/wiki/Ammonia
http://en.wikipedia.org/wiki/Amine
http://en.wikipedia.org/wiki/Formaldehyde
http://en.wikipedia.org/wiki/Aryl
http://en.wikipedia.org/wiki/Imine
http://en.wikipedia.org/wiki/Nucleophile
http://en.wikipedia.org/wiki/Carbonyl
http://en.wikipedia.org/wiki/Nitrile
http://en.wikipedia.org/wiki/Acetylene
http://en.wikipedia.org/wiki/Nitro
http://en.wikipedia.org/wiki/Pyridine
http://en.wikipedia.org/wiki/Imine
http://en.wikipedia.org/wiki/Mannich_base
http://en.wikipedia.org/wiki/Mannich_base
http://en.wikipedia.org/wiki/Tropinone
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Reaction mechanism 
 

The Mannich Reaction has a two part reaction mechanism 

Formation of the Schiff base electrophile in a nucleophilic addition Scheme 2  

amino alkylation of an acidic hydrogen containing compound Scheme 3 

http://en.wikipedia.org/wiki/Image:Mannich-1.png
http://en.wikipedia.org/wiki/Schiff_base
http://en.wikipedia.org/wiki/Electrophile
http://en.wikipedia.org/wiki/Nucleophilic_addition
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In the second step of the reaction a carbanion is generated from a CH 

acidic compound (in the example below diethyl malonate) under the 

influence of a base which then attacks the iminium salt in a second 

nucleophilic addition  

http://upload.wikimedia.org/wikipedia/commons/d/d2/Mannich-2.png
http://en.wikipedia.org/wiki/Carbanion
http://en.wikipedia.org/wiki/Diethyl_malonate
http://en.wikipedia.org/wiki/Base_%28chemistry%29
http://en.wikipedia.org/wiki/Nucleophilic_addition
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