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A really catalytic aqueous living radical polymerization was achieved through |igand design for
ruthenium-based catalyst. A phenolic phosphine ligand [PPh,(pPhOH)] was combined with a Cp*-based
tetramer ruthenium complex, and the formed complex showed a high catalytic activity for aqueous living
radical polymerizations of hydrophilic methacrylates (e.g., PEGMA and HEMA) in conjunction with a
chlorine initiator [H-(MMA),~Cl]. The catalytic aqueous system allowed a very fast living
polymerization, a block copolymerization and syntheses of high molecular weight polymers (DP, = 1000)
with narrow MADs. Importantly, the activity was enough high to control these polymerizations using
just catalytic amount of the complex, although the polymerizations were performed at low temperature
(40° C). Such an advanced catalysis would be caused not only by a simple hydrophilicity of the |igand
but also by a water-assisted dymanic transformation from the original saturated form [Cp*RuCl (PR;),;
18e] into an unsaturated but active one [Cp*RuCl (PR;) ; 16e] upon which water molecule (s) may additional |y
coordinate for further stabilization, as demonstrated by °'P NMR analyses. The catalytic activity was
further enhanced by an introduction of PEG chain on the phosphine ligand. Now, such aqueous catalytic
systems are applied for “advanced” control through specific interactions of monomers with additives
in water.




