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Materials

Dimethyl lactamide (DML) was supplied by Syngenta.

Tris(2-(dimethylamino)ethyl)amine (MesTREN) was synthesized according to literature procedure and stored under a nitrogen
atmosphere prior to use.? The synthesis of pyrenyl-2-bromisiobutyrate (Py-BiB) was adapted form ref 3 Cholesteryl-2-
bromoisobutyrate was synthesised as reported by ref “. 3-dihydroxypropyl-2-bromoisobutyrate was synthesised according to
literature procedure.® N-succinimidyl 2-bromoisobutyrate was synthesised according to ref 6. 2-bromo-2-methyl propionic acid 2-
(3,5-dioxo-10-oxa-4- azatricyclo[5.2.1.02,6]dec-8-en-4-yl) ethyl ester (Mal-BiB) synthesised according to literature procedure.’.
Adamantyl-2-bromoisobutyrate (Adam-BiB) was synthesised according to literature procedure.®

methyl acrylate (MA; Aldrich; 99%), n-butyl acrylate (nBA; Aldrich; 99%), lauryl acrylate (LauA; Aldrich; 90%), poly(ethylene
glycole)methyl ether acrylate (PEGA; M, = 480 g/mol; Aldrich) 2-hydroxyl acrylate (HEA; BASF) methyl methacrylate (MMA;
Aldrich; 99%), n-butyl methacrylate (nBMA; Aldrich; 99%), lauryl methacrylate (LauMA; Aldrich; 96%), poly(ethylene
glycole)methyl ether methacrylate (PEGMA; M, = 300 g/mol; Aldrich) 2-hydroxyl methacrylate (HEMA; BASF) were filtered
throw a basic aluminium oxide (Al,0;; Aldrich; Activated, basic, Brockmann I) prior to use. 2-(dimethylamino)ethyl acrylate
(DMAEA; Aldrich; 98%), 2-(dimethylamino)ethyl methacrylate (DMAEMA; Aldrich; 98%) and N, N, N’, N”’, N”’-
pentamethyldiethylenetriamine (PMDETA; Aldrich; 99%) were distilled prior to use.

Copper wire (diameter = 0.25 mm) was pre-treated by washing in hydrochloric acid for 15 min and rinsed thoroughly with MiliQ
water, dried under nitrogen and used immediately. Copper(II) bromide (CuBr,; Aldrich; 99%), ethyl-2-bromosiobutyrate (EBiB;
Aldrich; 98%) and all other chemicals, unless otherwise stated, were used as received.

Instruments and analysis

'H NMR spectra were recorded on Bruker DPX-250, DPX-300, DPX-400 and spectrometers using deuterated solvents obtained
from Aldrich. SEC was conducted on Varian 390-LC system, equipped with refractive index, UV and viscometry detectors, 2 x
PLgel 5 mm mixed- D columns (300 x 7.5 mm), 1 x PLgel 5 mm guard column (50 x 7.5 mm) and autosampler. Narrow linear poly
(methyl methacrylate) standards in range of 200 to 1.0 x 10~ g-mol = were used to calibrate the system. All samples were passed
through 0.45 um PTFE filter before analysis.

SEC was conducted on Varian 390-LC system in THF (Et3N =2 V%, BHT = 0.01 wt%, T = 30°C) or DMF (5 mM NHBF, T =
50°C), equipped with refractive index, UV and viscometry detectors, 2 x PLgel 5 mm mixed- D columns (300 x 7.5 mm), 1 x PLgel
5 mm guard column (50 x 7.5 mm) and autosampler. Narrow linear poly (methyl methacrylate) standards in range of 200 to 1.0 x
10% g-mol ~ were used to calibrate the system. All samples were passed through 0.45 um PTFE filter before analysis.

UV/Vis spectra were recorded on Agilent Technologies Cary 60 UV-Vis in the range of 350-1100 nm using a cuvette with 10 mm
optical length.

All reactions were carried out using standard Schlenk techniques under an inert atmosphere of oxygen-free nitrogen, unless otherwise
stated.
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Typical procedure for the disproportionation of CuBr in DML.

A Quartz cuvette was filled with CuBr (2.2 mg; 0.015 mmol; leq.) and sealed with a rubber septum. A vial was filled with Me6TREN
(8.2 puL, 0.03 mmol, 1 eq.) and DML (6ml). The solution was then degassed by nitrogen bubbling for 15 minutes. 3mL of the
degassed solution were then introduced in the quartz cuvette with positive nitrogen flux. The solution absorbance was recorded after
0, 1, 10, 20, 30, 60 minutes.

Typical procedure for the polymerization by SET-LRP in DML.

A schlenk tube was filled with EBiB (75 pL ; 0.29 mmol ; 1 eq.), DML (642 uL), methyl acrylate (1.3 mL, 14.46 mmol, 50 eq.) and
161.5 uL of a solution of CuBr,/MesTREN in DML (C¢, =20 g/L; CuBr; : 3.2 mg ,0.014 mmol ,0.05 eq.; MecTREN : 9.3 uL, 0.035
mmol, 0.12 eq.). This solution was degassed by nitrogen bubbling for 15 min. a magnetic barrel rubbed with 5cm of Cu wire was
then introduced with positive nitrogen flux. The solution was immerged in an oil bath at 25°C ad stirred for 16h. The polymerization
was quenched by quickly cooling the tube in a water—ice bath and exposing the reaction mixture to air. The reaction mixture was
diluted with CH,Cl, and washed with water. The organic phase was dried over Na,SQy, filtered and the solvent was removed under
reduced pressure. The residue was precipitated in cold MeOH.

Typical procedure for the kinetic experiments.

A schlenk tube equipped with a rubber septum was filled with EBiB (100 pL ; 0.38 mmol ; 1 eq.), DML (5.1 mL), n-butyl
methacrylate (6.1 mL, 38.57 mmol, 100 eq.) and 215.4 uL of a solution of CuBr,/MesTREN in DML (C¢, = 20 g/L; CuBr; : 4.3
mg ,0.019 mmol ,0.05 eq.; MecTREN : 12.4 uL, 0.046 mmol, 0.12 eq.). This solution was degassed by nitrogen bubbling for 15
mins. A magnetic flea wrapped with Scm of Cu wire was then introduced with positive nitrogen flux. The solution was immerged
in an oil bath at 25°C ad stirred for 16h under positive nitrogen atmosphere. Sampling of the solution was realized with a cannula (t
=1,2,3,4,6,8, 23 h). The samples were purified by the dilution of the polymerization mixture with CH,Cl, and washed with water.
The organic phase was dried over Na,SOy, filtered and the solvent was removed under reduced pressure. The residue was precipitated
in cold MeOH. The samples were then analysed by GPC.

Figure S1: Electronic picture of a solution of CuBr/PMDETA in DML.
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Figure S2: GPC chromatograms of poly(acrylate) synthesized by SET-LRP in DML from Table 1.
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Figure S3: Evolution of the GPC chromatograms with time for the SET-LRP of (a) nBA and (b) PEGA in DML.
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Figure S4: GPC chromatograms of poly(methacrylate) synthesized by SET-LRP in DML from Table 2.
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Figure S5: Electronic picture of a solution of CuBr/PMDETA in DML with lauryl acrylate (right) and lauryl methacrylate (left).
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Figure S6: Evolution of the GPC chromatograms with time for the SET-LRP of nBMA in DML.
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Figure S7: Evolution of the GPC chromatograms with time for the SET-LRP of styrene in DML.
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Figure S8: Chemical structure of the investigated initiators.
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Figure S9: GPC chromatograms of the PPEGA synthesized with different initiator.
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Polymerisation of PEGA with Chol-BiB

After polymerisation

Before polymerisation

Figure S10: Electronic picture of the polymerization medium for the polymerization of PEGA with Cholesterol-2-bromoisobutyrate : before and after the polymerization.
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