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Photoinduced Copper Catalyzed Azide—Alkyne Click Chemistry: A Versatile
Route to Macromolecular Synthesis, Photolithography and Coatings

Istanbul Technical University, Department of Chemistry, Maslak 34469, Istanbul, Turkey

Professor Yusuf Yagci

Conventional methodologies for phototechnologies and photomaterials usually involve photoinitiated polymerization

which is a chain process initiated by light and both the initiating species and the growing chain ends are radicals or

cations and, in some cases, anions or weak bases. A wide range of photoinitiators for all modes of polymerizations

acting at a broad wavelength array have been developed and successfully used in variety of applications.'

Copper Catalyzed Azide—Alkyne Click Chemistry (CUAAC) is an ideal approach for macromolecular, material and

biomolecular sciences due to their high yield, limited side reactions, and modularity.”
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Scheme 1. General presentation of “Click” chemistry.
We have recently reported® * that CuAAC can be synchronized by UV light thorough photochemical reduction of
copper(ll) to copper(l). It was also shown that photochemically generated free radicals’ and excited polynuclear aromatic
compounds® also facilitate electron transfer process providing favorable thermodynamic conditions are achieved.

Typical photoreduction of the Cu(ll) into Cu(l) is presented in Scheme 2 on the example using (2,4,6—trimethylbenzoyl)
diphenylphosphine oxide (TMDPO) as the oxidizable free radical source.
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Scheme 2. Photochemical generation of Cu(l) by TMDPO

It was also demonstrated by Bowman and co-workers’ that the comprehensive spatial and temporal control of the
CuAAC reaction using standard photolithographic techniques by photochemical reduction of copper(ll). Potential photo
curing applications were also tested by using multifunctional azides and alkynes.? The described approach facilitated
temporal control of the polymer formation, and upon visible light irradiation, a highly crosslinked, high glass transition
temperature polymer with extensive triazole linkages was formed from low molecular weight, nonviscous monomer
resins.” The concept was further extended' to obtain yield novel block copolymers with the ability for cell adhesion by

one pot photo—induced sequential CUACC and thiol-ene click reactions.
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