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Nowadays the industrial production of primary amines from alkenes requires two chemical 

transformations with an aldehyde as an intermediate. A waste-free alternative to this two-step 

process would be a hydroaminoalkylation of alkenes with methylamine. Current research 

results indicate that the α-alkylation of amines with alkenes catalyzed by early transition-metal 

complexes represents an efficient and atom economic method for the synthesis of 

functionalized amines from simple and easily available starting materials.[1] While the 

successful use of secondary amines, such as dimethylamine,[2] strongly underlines the 

enormous industrial potential of this reaction, the analogous intermolecular α-alkylation of 

primary amines, especially methylamine, remains an unsolved synthetic task to this day. 

Particularly worth mentioning is the fact that intramolecular α-alkylation, however, can be 

carried out with secondary and primary aminoalkenes.[3] 

In this work, we present calculated thermodynamic data which explain these experimental 

findings for the first time. Based on the computed catalytic cycle several competing reactions 

are examined in more detail. It turns out that these are of crucial importance for the different 

behavior of primary and secondary amines. For these studies DFT-functionals in the program 

package Gaussian09.b01[4] were used. 
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