Self-assembled nanospheres as a reaction vessel to facilitate dinuclear Cu(I)
catalyzed cyclization reactions
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The mechanism of the copper(I)-catalyzed cycloisomerization of alkynoic acids has been
elucidated by means of a detailed mechanistic study including NMR, HRMS and kinetic
following. Reaction kinetics show a higher order in copper, indicating the formation of a bis-
Cu intermediate as the key rate determining step of the reaction. This intermediate was further
identified during catalysis by cold spray ionization mass spectrometry analysis of the reaction
mixture. Based on the mechanistic findings, a supramolecular approach was developed to pre-
organize the copper catalysts in a nanosphere and facilitate the formation of the bis-Cu
intermediate.
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Figure 1: Top) Encapsulation of SXantphosCu(l) and guanidinium nanosphere, bottom)

Reaction condition for the cyclization of 4-pentynoic acid.

Using our previously published strategy with endo-functionalisation of a nanosphere with
guanidinium groups and the use of a sulfonated ligand,' close proximity between copper
catalyst can be obtained inside the nanosphere. As anticipated, this high local concentration of
copper catalyst lead to higher reaction rates as the bi-metallic pathway is favored and lead to

important increase of the TOF and TON compared to the free catalyst in solution.
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