A Trifunctional ATRP Initiator Bearing Adaptable Bonds

Giulia Scurani®*, Niccolo Braidi®, Nicola Porcelli®, Francesco Tassinari®, Francesca Parenti?.

ADepartment of Chemical and Geological Sciences, University of Modena and Reggio Emilia, Via Campi 103, 41125, Modena, Italy

giulia.scurani@unimore.it

Introduction
Polymers with well-defin

punctually functionalized

Altintas et. Al [4]. Recentl

functionalitiy. Unforntunately, the introduction of initiators containing labile functionalities, such as the
aliphatic halide esters, could result in poor thermal stability of the polymer, as already observed by

which is succesfully employed in ARGET ATRP of styrene [5], demonstrating enhanced thermal stability.

ed molecular weight, topology, composition and functionality can be

expolited to develope advanced materials with a wide range of applications. One of the most diffused Cl
techniques for obtaining these polymers is ATRP [1]. Functional groups can be introduced into the
polymer by post-functionalization on the chain-end halogenated moieties, by direct introduction of | ,

(co)monomers [2,3], or by using an ATRP initiator carryng the desired

O

y, we have synthesized a novel bifunctional benzamide-containing initiator

Bifunctional initiator synthesis:

Cl
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(a) SOCI,, r.t., overnight;
(b) hexamethylenediamine, TEA, DCM, 0°C - r.t., overnight.

1175

UNIMORE

UNIVERSITA DEGLI STUDI DI
MODENA E REGGIO EMILIA

Cl

Cl

Cl.___Cl =
N, T
Ph

| #
. ClowCl + Cul/TPMA

ARGET ATRP mechanism: XRDS: 'H NMR:
ARGET (600 MHz, DMSO): 6 8.46 (t, J = 5.5 Hz, 2H, NH),
ATRP Cl ] Cl 7.83 (m, 4H), 7.51 (m, 4H), 4.81 (s, 4H, CH,-Cl),
- 7 [T N7 Y = ClawCl = -
Ph | Ph Ph | Ph 3.25 (g, J = 6.7 Hz, J = 12.9 Hz, 4H), 1.53 (m,
: Jon L In L ¢ 4H), 1.35 (m, 4H).
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(b) After 2 minor fragmentation (15.7%)
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Covalent Adaptable Networks have attracted increasing interest as a promising solution to the poor recyclability of thermoset materials. CANs can combine the properties of conventional
thermosets with the ability of topology reorganization, making reprocessing and self-healing possible. This could be achieved by introducing thermally or stimuli-triggered dynamic bonds into
the polymer networks [6]. Our goal is to modify the structure of a benzamide-containing initiator into a trifunctional initiator bearing the vinylogous urethane dynamic bond.
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Trifunctional initiator synthesis:

Cl O O
Mok (a) SOCI,, r.t., overnight;

N
--------------- 1H NMR:

(b) Boc,0, THF, 0°C > r.t, 22h;
OH (c) TEA, DCM, 0°C = r.t., 3h;
0~ SOH HO?COH (d) TFA, DCM, 0°C, 1h;
(e) 130°C, 500 mbar, 4h;
(f) DMSO, MgS0O,, r.t., overnight.
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Optimized untill step (e)

4 DMSO 1h in DMSO
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Future perspectives ) .

The synthesized trifunctional initiator will be employed in the ARGET ATRP firstly }“"g\’o

to obtain a branched polymer and then, after optimal post-processing, to achieve ’ /:A

a CAN, making the ATRP product recyclable. 0 0 (post-processing )
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Covalent Adaptable Network
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