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Hydroformylation reaction is one of the oldest homogeneous catalytic processes and still a multi million tonnes, highly valuable chemical transformation characterized by complete atom efficiency to produce linear and branched aldehydes as intermediates on the way to plasticizers and detergent alcohols [1]. With the aim of developing greener hydro-formylation reactions as well as an easy catalyst recycling, water has been introduced as solvent for this reaction [2,3] almost 25 years ago leading to a commercial process developed by Ruhrchemie-Rhône Poulenc in 1984 for propene hydroformylation using tris-sulfonated triphenylphosphine (TPPTS) as intrinsically water soluble ligand [4]. The system can only be applied to short chain olefins because of the very poor solubility of longer ones in water. Micellar media can be a simple solution to this problem improving substrate solubility in water via sequestration in the apolar core of the self-assembled micellar aggregate. We have recently demonstrated that surfactants can be used to dissolve in water Pt(II) [5], Co(II) [6] and Ru(III) [7] organometallic catalysts bearing ordinary phosphine or salen ligands developed to work in common organic solvents. This prevents the need of modifying the ligands with water soluble tags like sulfonated moieties that often can negatively affect the performance of the catalyst due to modification of electronic and steric effects. Enhancement of both catalytic activity and enantioselectivity was observed in several oxidation reactions [5,6] in the micellar medium compared to common organic solvents. Here we report a new Pt(II) based hydroformylation system operating in water using surfactants to promote both catalyst and substrate solubilization.


Platinum bis-cationic, bis-aquo complexes of the type [(P-P)Pt(H2O)2](OTf)2 have been tested in the hydroformylation of styrene under moderate conditions (70°C, 80 bar) in micellar media. With the optimized catalytic system (P-P = dppb, dppf; SDS as surfactant) it is possible to achieve 100% yield after 20h with 9/1 linear to branched (l/b) aldehyde selectivity, whereas under the same conditions, but in DCE as the solvent, only 12% yield and 3/1 l/b  are observed. Excellent yield and complete selectivity to linear aldehyde are observed with a wide variety of substrates. Catalyst positions on the surface of the micelle and can be separated and recycled at least three times without loss of activity and selectivity.
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