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DESCRIPTION
Thiol-yne click chemistry represents a transformative approach 
in polymer science, combining efficiency and specificity to create 
complex polymer structures and functional materials. This 
versatile reaction, leveraging the reactivity of thiol and alkyne 
groups, has gained significant attention due to its ability to form 
robust chemical bonds under mild conditions.

Overview of thiol-yne click chemistry

Thiol-yne click chemistry involves a reaction between thiol 
groups and terminal alkynes, yielding a thioether linkage. This 
reaction is highly regarded for its efficiency, high yield, and 
ability to occur without the need for catalysts or harsh 
conditions. The general mechanism involves the nucleophilic 
attack of a thiol group on an alkyne, leading to the formation of 
a thioether bond [1-3].

Reaction mechanism: The reaction starts with the addition of a 
thiol to the alkyne, forming a reactive intermediate. This 
intermediate quickly undergoes cyclization or polymerization, 
resulting in the formation of a stable thioether linkage. The 
process is typically fast and proceeds with high selectivity.

Advantages: Thiol-yne click chemistry offers several benefits, 
including high reaction efficiency, functional group tolerance, 
and the ability to create diverse polymer architectures. Its mild 
reaction conditions and high yield make it an attractive choice 
for various applications in polymer science.

Recent trends in thiol-yne click chemistry

Development of new thiol and alkyne monomers: Advances in 
thiol-yne chemistry are driven by the development of novel thiol 
and alkyne monomers. Researchers are exploring a range of 
functionalized thiols and alkynes to expand the scope of 
polymerization and functionalization.

Integration with other click chemistry methods: Thiol-yne click 
chemistry is increasingly being combined with other click 
chemistry methods to create multifunctional materials. The 
integration of thiol-yne reactions with azide-alkyne cycloaddition 
(click reaction) or Diels-Alder reactions allows for the 
development of complex polymer networks with tailored 
properties [4-7].

Expanding polymer architectures: Advances in thiol-yne click 
chemistry have enabled the synthesis of various polymer 
architectures, including linear, branched, and networked 
polymers. The ability to control polymer structure at the 
molecular level has significant implications for material design 
and application.

Key applications

Some of the key applications of thiol-yne click chemistry are as 
follows:

Smart polymers and responsive materials: Smart polymers that 
respond to environmental stimuli, such as temperature or pH, 
are increasingly developed using thiol-yne click chemistry. These 
materials find applications in fields such as drug delivery, self-
healing coatings, and sensors [8-10].

High-performance coatings and composites: The ability to form 
robust polymer networks makes thiol-yne chemistry suitable for 
developing high-performance coatings and composites. These 
materials offer enhanced durability, chemical resistance, and 
mechanical strength.

Biomedical applications: Thiol-yne polymers are also explored 
for a range of biomedical applications, including tissue 
engineering, regenerative medicine, and diagnostics.

CONCLUSION
While thiol-yne click chemistry has demonstrated significant 
potential in research, scaling up these processes for industrial
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applications remains a challenge. Developing cost-effective and 
scalable methods for polymer synthesis and functionalization is 
essential for widespread adoption. Ensuring the long-term 
stability and performance of thiol-yne polymers is vital for 
practical applications. Research is needed to assess the durability 
of these materials under various environmental conditions and 
usage scenarios.
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