RAFT SUMI: polymers from the bottom-up
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Intro: polymer sequence control

How well does organic chemistry translate to polymers?

Iterative monomer additions: the middle ground.
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Intro: challenges of controlling sequence of vinyl polymers

Practical challenge: lower yield/turnover
with more purification steps.

Conceptual challenge: find monomers
only adding once at a time.

SUMI: Chain-growth-like vs step-
growth-like.

Balance single-addition vs
polymerisation & termination.
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Intro: solid-phase RAFT single unit monomer insertion (SUMI)

Addressed the practical challenge with Buiding
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PET RAFT SUMI on resin: summary of previous work
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Solid-phase SUMI of fumaronitrile-indene
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Solid-phase SUMI of fumaronitrile-indene
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Penultimate unit effects and pyrazole carbodithiolates
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Pyrazole carbodithiolates as
“‘universal RAFT agents”.

Sped up basic fumaronitrile SUMI

Rotatable bond mitigated CN-CN
strain

Unconventional SUMI was possible
with pyrazole carbodithiolates

Penultimate unit effects promoted
pyrazole carbodithiolate SUMI!




Substrate scope
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Substrate scope (cinnamonitrile)
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Substrate scope (cinnamonitrile)
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Miscellaneous substrates (vinyl egwer)
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Alternating copolymerisation
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Conclusions

Practical challenge of scaling SUMI to multiple iterations has been addressed.

Theoretical challenge of ideal monomer combinations remains elusive yet
Instructive.

Pyrazole carbodithiolates can expand the scope of SUMI to new sequences
and monomer units.

Radical addition is not the main determining factor of RAFT SUMI

Principles of SUMI and alternating copolymerisation aren’t always transferable.
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See poster #11 tonight!
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