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radical coupling (CMRC): auniquestrategy for the preparation of novel
precise polymer architectures
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Nowadays, controlled radical polymerization (CR&)hniques are powerful tools for
the preparation of a large range of polymeric nia®mwith low molar mass distributions,
predictable molar masses and precise architectures.

This communication aims at presenting synthetic ar@thanistic features of two
recent macromolecular engineering tools based @ybalt complex, Co(acac)The first one
is a controlled radical polymerization techniquelleth Cobalt Mediated Radical
Polymerization (CMRP)>. And the second one is an efficient radical polystain coupling
reaction called Cobalt Mediated Radical Couplinyl@C)°.

In the case of CMRP mediated by Co(agait)e controlling agent is a cobalt complex
(Co(acac)) which reversibly forms a Co-C bond at the chaid-@f the polymef. At any
time, a large number of polymer chains capped bgtalt complex are in equilibrium with a
tiny amount of propagating species such that imgbke termination reactions that occur
between radicals by coupling or dismutation aredach The reversibility of the deactivation
is ensured by homolytic cleavage of the Co-C bonthbrmal treatment or radical exchange.
By carefully adjusting the polymerization conditsrthis CMRP process allows to control
efficiently both conjugated (acrylates, acrylohériAN)) and non-conjugated monomers
(vinyl acetate (VAc), N-vinyl pyrrolidone (NVP)). bte importantly, by the fine-tuning of the
Co-C bond at the polymer chain-end by metal coatthn, block copolymerization between
these two monomers families is now possible, giangess to new copolymers that are not
available by any other existing CRP techniqties.

Recently, we reported on a new radical couplinghwet which consists in the
addition of isoprene to polymer precursors formgdaMRP using Co(acaghs controlling
agent. Treatment of well-defined PAN precursorsppeal by bis(acetylacetonato)cobalt
complexes, exclusively lead to the coupling prodB&N-b-PANY. In this case, the extent of
coupling was above 95% even for PAN precursors withar mass as high as 25000 g/mol
and the coupling reaction is very fast. This Cobéddiated Radical Coupling (CMRC)
method also proved efficiency for preparing symmatrriblock copolymers when applied to
a diblock precursor. For example, well-defined PMABPAN-b-PVAc copolymers have been
prepared starting from PVAc-b-PAN-Co(acadaliblock precursor8. Recent mechanistic
advances in Cobalt-Mediated Radical Polymeriza@aupling (CMRC) reaction as well as
expected impact of this technique in macromolecelagineering will be discussed in this
talk.
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