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1. What Is Gattermann and Gattermann-Koch Formylation

In 1897, L. Gattermann and J.A. Koch 

Gattermann

Adams modification

Lewis acid catalyst :AlX3, FeX3, where 
X = Cl, Br, I
carrier/activator :Cu2Cl2, TiCl4 or NiCl2 



2. Mechanisms of  Gattermann and Gattermann-Koch Formylation

The mechanisms of the Gattermann and Gattermann-Koch formylation are not known 
in detail, since they have a tendency to vary from one substrate to another, and the 
reaction conditions may also play a role. 



3. General Features of Gattermann and Gattermann-Koch Formylation

• 1) at atmospheric pressure activated aromatic compounds can be 
used as substrates (e.g., alkylbenzenes); 

• 2) at high CO pressure (100-250 atm) the reaction rate increases 
significantly and even non-activated aromatics (chlorobenzene, 
benzene) can be formylated; 

• 3) deactivated aromatic compounds (having meta-directing 
substituents) cannot be formylated with this method; 

• 4) a carrier/activator (Cu2Cl2, TiCl4 or NiCl2) for the catalyst is 
necessary at atmospheric pressure; however,no activator is needed 
at high pressure; 



General Features Continuted

• 5) the amount and purity of the catalyst is very important and often a 
full equivalent of catalyst is needed; 

• 6) monosubstituted substrates are formylated almost exclusively at the 
para position,but when there is already a para substituent present in 
the substrate, the formyl group is introduced at the ortho position; 

• 7) just as in the Friedel-Crafts reactions, alkyl migration occurs with 
highly alkylated aromatic substrates;

• 8) the need for high pressures renders this method mainly useful to 
industrial applications. 



4. Synthetic Applications:
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