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1. Monomer reactivity ratio

The monomer reactivity ratios of 7topam and 7pyam Were determined using the Kelen—Tiidos
equation of 1) = (Peopam + Vomam/®) — Foman/), Where 17 and € are mathematical functions of the
comonomer molar fractions in the feed and in the copolymer, respectively: n = G/(a + F) and &
= F/(a + F). Here, G = x(y — 1)/y and F = x*/y with x = Meopam/Mpyam and Y = Meopam/Mpymam-
Fropam and Fpuam are the mole fractions of EOEAm and DMAm in the monomer feed,
respectively, Mgogam and Mpyam are the mole fractions of EOEAm and DMAm in the residual

monomer mixture, respectively, and mgopan and mpyan, are the mole fractions of EOEAm and

DMAm units in the copolymer, respectively. The term a = \/FmFM is a constant that is chosen

appropriately to obtain a uniform spread of the data (a0 > 0). F},, and F; are the lowest and
highest values obtained from the experimental data.

After terminating a random GTcoP of EOEAm and DMAm, remaining monomers and a
resulting copolymer in a polymerization mixture were separated by dialysis against acetone. A
mixture of residual monomers was purified using a short silica gel column, and Mgogam and
Mpram were determined using the "H NMR spectrum of the monomer mixture. mgopam and
mpmam Were determined using the 'H NMR spectrum of the obtained copolymer. The monomer
reactivity ratios #gopam and #pyam Were determined to be 0.66 and 15.83, respectively, from the
least-squares method. The number-average sequence length of the EOEAm unit (/gopam) Was
determined as a parameter that reflects the isolation tendency of the EOEAm—EOEAm diad.

The /gogpam., Was calculated from the monomer reactivity ratio of /gopam using the equation

leoeam = 1 + reoEAm[FEoEAM/ (1 — FEOEAM)]-



Table S1. Random group transfer copolymerization (GTcoP) of EOEAm and DMAm using

Me,EtSiH and B(CgFs);
FreoEAm Mropam?  conv. % MEOEAm & n [EOEAm
03 0.36 0.25 0.08 0.23 —0.95 1.3
0.4 0.47 0.23 0.13 0.31 —0.76 1.4
0.5 0.55 0.19 0.18 0.36 —0.59 1.7
0.6 0.64 0.21 0.26 0.44 —0.40 2.0
0.7 0.76 0.20 0.39 0.57 —0.18 2.5
0.8 0.88 0.22 0.58 0.77 0.15 3.6

@ [SKAFo/[B(C¢Fs)3]o = 1/0.2; solvent, CH,Cl,; temperature, 25 °C. » Determined by 'H NMR

spectroscopy in CDCl;.

2. T, of PMOEAmM.
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Figure. The equation obtained by fitting & and 7.

The T, of PMOEAm, prepare by the GTP of MOEAm with Me,EtSiH using B(C¢Fs)3: 56.5

°C for x =25, 53.9 °C for x = 50, 51.2 °C for x = 75, 50.9 °C for x = 100, 50.5 °C for x = 150,

48.0 °C for x = 200.



3. 'H and 3C NMR spectra.
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Figure 1S. 'H NMR spectra of a) EOEAm and b) PEOEAm and 3C NMR spectra of ¢) EOEAm
and d) PEOEAm in CDCl;.
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Figure S2. '"H NMR spectrm of a) PDMAms, and b) PEOAms-b-PDMAms
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Figure S3. 'H NMR spectrum of PDMAms,-b-PEOEAms
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Figure S4. 'H NMR spectrum of PDMAm,s-b-PEOEAmsy-b-PDMAm,s
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Figure S5. 'H NMR spectrum of PEOEAm,s-b-PDMAms,-b-PEOEAm,5

07 "N(C,H40CH,CHa)p

o N(Cléig)g e e d
0" N(C;H4OCH,CH

(CT3)2N [e] 2HaOCH; da)z

LI S B i B B i B B B N B B B B B B e B B

4.3 38 3.3 28 23 1.8 1.3 0.8
&/ppm

LB B B B B B B B B B B B B N B |

Figure S6. 'H NMR spectrum of (PDMAm,s-b-PEOEAmM,s),



4. Sec traces for di-, tri-, and tetra-block copolymers.
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Figure S7. SEC traces of PEOEAm,-b-PDMAm,: (a) x/y = 40/10, (b) x/y = 35/15, (¢) x/y =

30/20, (d) x/y = 25/25, (e) x/y = 20/30, and (f) x/y = 15/35 (runs 7 — 13, Table 2).
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Figure S8. SEC traces of PDMAm,-b-PEOEAm,: (a) x/y = 30/70, (b) x/y = 40/60, (c) x/y =

50/50, (d) x/y = 60/40, (e) x/y = 70/30,(f ) x/y = 80/20, (g) x/y = 90/10 (runs 14 — 20, Table 2).
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Figure S9. SEC traces of PDMAm,-b6-PEOEAm,-b6-PDMAm, (runs 21 — 27, Table 3).



a)
— PECEAM,.-b-FDMAmM,
—_ F'EDEAm_.:_-b-F'DMAm._.-b—F'EDEAm__
10.8 kg mol™ (1.10)
—20.4kgmol’ (1.11)

15 18 17 18 19 20
Elution time / min
e)
— PEOEAm,.-b-FOMAmMy L FEOEAm, 5-FDMAM..
— PEQEAm,.-b-PDMAM -b-FEQEAM,. —— PEOEAm,-b-PDMAmM,, b-PEOEAM,,
1
10.6 kgmal  {1.11} 1D.Bkgmnl1(1.09}
— 18.1kgmol {1.13) —-1§.EL'gmuI-[1.12':
15 18 17 18 18 20 15 18 17 18 19 20
Elution time / min E lution time / min
c) d)
— PEDEAM .-b-PD MAM.; — PEOEAm, -b-FDMAmM,,
— PEOEAM -b-PD MAm -b-PEOEAM,. — PEOEAm, b-FDMAmM,-b-FEOEAm,,
10.3 kg mol' {1.12) 10.4kgmol® (1.12)
— 156 kg mol’ (1.12) —~ 17.0kgmol” (1.10)
15 18 17 18 19 20 15 18 17 18 19 20
Elutizn time / min Elution time / min
a) b)

— FEOEAmM, -b-PDMAmM
— PECEAmM,-b-PDMAmM -b-PECOEAM, 5

10.3 kg mol™ (1.11)

134 kg mol’ (1.11)

— PEOQEAm,-b-PDMAm,,
— PEOEAm, b-FDMAm,-b-FEQEAm,,

10.3 kg mal " (1.11)
—~ 14.5kg mol' (1.10)

18
Elution time / min

Figure S10. SEC traces of PEOEAm,-b-PDMAmy-b-PEOEAm, (runs 28 — 34, Table 3)
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Figure S11. SEC traces of (PDMAm,-b-PEOEAm,), (Table 4).
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5. UV-vis absorption spectra of Block copolymers at different temperatures.
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Figure S12. UV-vis absorption spectra of a) PEOEAm, b) PDMAm,-b-PEOEAm,, c)
PEOEAm,-b-PDMAm,, d) PEOEAm,-b-PDMAm,-b-PEOEAm,, €) PDMAm,-b-PEOEAm,-b-
PDMAm,, and f) (PEOEAm,-b-PDMAm,), in water (10 g L™!) at different temperatures.
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6. Distribution of hydrodynamic radii.
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Figure S13. Distribution of hydrodynamic radii for a) and b) PDMAms,-b-PEOEAms, ¢) and
d) PEOEAms(-b-PDMAms, €) and f) PDMAm,s-b-PEOEAms,-b-PDMAmy;s, g) and h)
PEOEAmzs-b-PDMAm50-b-PEOEAm25, and 1) andj) (PEOEAm25-b-PDMAm25)2.
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