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One major challenge in the development of new catalytic processes is the 
functionalisation of amines, especially ammonia.[1] The reaction of complex 1[2] with 
ammonia via oxidative addition of ammonia leads to a binuclear amido complex 2[3] 

(Scheme 1), which is insoluble in any common organic solvent. 
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Scheme 1: Formation of a dimeric amido complex.[2] 
 
To overcome the problem of solubility of the amido compound 2, we decided to 
modify the ligand environment of complex 1. Therefore, we synthesised the hydrido 
vinyl species 3.

[3] The reaction of compound 3 with ammonia or methylamine afforded 
the monophosphine complexes 4[3] and 5 (Scheme 2). 
 

IriPr3P PiPr3

H

FN

F

F

F

CO2Me

H

IriPr3P NH2Me

H

FN

F

F

F

CO2Me

MeO2C
H

MeH2N- PiPr3O

MeO

H2NMeIriPr3P NH3

H

FN

F

F

F

CO2Me

MeO2C
H

H3N - PiPr3

NH3

4 3 5

 

Scheme 2: Reaction of ammonia and methylamine with the hydrido-vinyl complex.
[3] 

 

In the case of the ammonia complex 4 no reductive elimination reaction of a C-H 
bond takes place. However, on stirring a solution of complex 5 the N-C coupling 
product 1- methyl-3(methylamino)-pyrrole-2,5-dione can be isolated. 
The hydrido vinyl complex 3 is an active catalyst in the transfer hydrogenation of 
hexane and the trimerisation of dimethylacetylenedicarboxylate.  
.  
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