Electronic Supplementary Material (ESI) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2017

Synthesis of Fluorinated Gradient Copolymers via In-Situ Transesterification
with Fluoroalcohols in Tandem Living Radical Polymerization

Yusuke Ogura, Takaya Terashima, Mitsuo Sawamoto’

Department of Polymer Chemistry, Graduate School of Engineering, Kyoto University
Katsura, Nishikyo-ku, Kyoto 615-8510, JAPAN

Tel/Fax: +81-75-383-2603

E-mail: terashima@]living.polym.kyoto-u.ac.jp, sawamoto@star.polym.kyoto-u.ac.jp

*Corresponding Author

Contents

Supporting Data

Figure S1. 'H, "°C and, "F spectra of SFPMA S2
Figure S2. Transesterification of PMMA-CI with SFPOH and Ti(Oi-Pr)4 S3
Figure S3. Tandem polymerization of MMA with SFPOH S4
Figure S4. Sequence distribution of a MMA/TFEMA gradient copolymer S4
Figure S5. Living radical random copolymerization of MMA and SFPMA S5

S1



Supporting Data

(a)
c
g c
O¢
a b O\_/_CFQCFg
T TR
[ I | I I I I | I I I I | I I I I | I I I I | [
6 5 4 3 2 ppm
(b)
a b ¢
a c e
d=0 h i gl b
. O\_%—CFZCF3
d e f
hi
bk |lL||I|||[. I o, AL J B

| | | | | | | |
170 160 150 140 130 120 10 100 9 80 70 60 S50 40 30 20 10

ppm
(c)
b
:§:O a b
0 \_/—CFZCF3
a
| I I I I | I I I I | I I I I | I I I I |
-80 -90 -100 -110 ppm  -120

Figure S1. (a) 'H, (b) °C and, (c) '°F NMR spectra of SFPMA in CDCl; at 25 °C.
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Figure S2. Transesterification of a chlorine-capped poly(methyl methacrylate) (PMMA-CI: M, =
12000, My/M, = 1.14) with SFPOH and Ti(Oi-Pr)s: [PMMA-CI1]/[Ti(Oi-Pr)4] = 20/160 mM in
toluene/5FPOH (1/1, v/v) at 80 °C for 50 h. 'H NMR spectra (in CDCl; at 25 °C) of the solution
(a) before and (b) after the reaction for 50 h.
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Figure S3. Tandem living radical polymerization of MMA with Ti(Oi-Pr)s and SFPOH:
[MMA]/[ECPA]/[Ru(Ind)CI(PPh3),]/[Ti(Oi-Pr)4] = 2000/20/2/80 mM in toluene/SFPOH (1.5, 2.9,
and 4.0 M) at 80 °C. (a,b) Total conversion and SFPMA content in monomer: [SFPOH] = (a) 1.5
M and (b) 4.0 M. (c) Cumulative SFPMA content (Feymsrpma) and (d) instantaneous SFPMA
content (Finst sepma) of MMA/SFPMA gradient copolymers.
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Figure S4. Cumulative or instantaneous RMA content (Feym, RMA OF Finst, Rma) of MMA/REMA
gradient copolymers obtained from concurrent tandem polymerization of MMA with Ti(Oi-Pr)4 and
TFEOH or 5FPOH: [MMA]/[ECPA]/[Ru(Ind)CI(PPh;3),]/[Ti(Oi-Pr)s] = 2000/20/2/80 mM in
toluene/TFEOH or SFPOH (1/1, v/v) at 80 °C.
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Figure S5. Time-conversion curve of monomers in ruthenium-catalyzed living radical random
copolymerization of MMA and SFPMA with a chloride initiator in toluene: [MMA]/[SFPMA]/
[ECPA]/[Ru(Ind)CI1(PPhs),]/[n-BusN] = 1500/1500/15/1.5/15 mM in toluene at 80 °C.

S5



