Mono- and double carbonylation of aryl iodides in the presence of reusable supported palladium catalysts
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Palladium catalysed reaction of amines, aryl halides and carbon monoxide leads to amides and α-ketoamides, via mono- and double carbonylation processes, respectively. Both type of the products are of practical importance. The amide functionality is an important motif in a lot of biologically active molecules [1] and some α-ketoamides also show interesting pharmacological properties, such as HCV protease inhibition [2]. In most cases, carbonylations are carried out under homogeneous conditions hindering industrial applications because of problems in catalyst recovery and recycling. One of the possibilities to overcome these difficulties is the use of catalysts immobilised on solid supports. In the past few years, a growing number of reports appeared involving aminocarbonylations carried out with supported catalysts [3], but no detailed investigations have been carried out concerning the effect of the nature of the catalyst on the selectivity of the reactions.

Recently, we have disclosed our results showing the efficiency of SILP (Supported Ionic Liquid Phase)-palladium catalysts in the selective double carbonylation of iodobenzene [4]. 
In the present paper, our results concerning a detailed investigation of the effects of the structure of the catalyst (immobilisation method of the IL, the choice of palladium precursor, the presence or absence of phosphine ligands) and of reaction conditions (the choice of solvent, a change in the reaction temperature and pressure) is described. 

It is shown that that by the proper choice of the above conditions, the same catalysts can be used either in selective monocarbonylation or double carbonylation reactions. Under optimal conditions the catalyst can be recycled several times with retaining its selectivity and activity. 
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