Supporting Information

Precise Control of Lower Critical Solution Temperature of
Thermo-sensitive Poly(2-isopropyl-2-oxazoline) (PiPrOx) via
Gradient Copolymerization with 2-Ethyl-2-oxazoline

as a Hydrophilic Comonomer

Joon-Sik Park" and Kazunori Kataoka"* %"

" Department of Materials Engineering, Graduate School of Engineering, The
University of Tokyo, 7-3-1 Hongo, Bunkyo-ku, Tokyo 113-8656, Japan

* Center for Disease Biology and Integrative Medicine, Graduate School of Medicine,
The University of Tokyo, Tokyo 113-0033, Japan

S Center for NanoBio Integration, The University of Tokyo, 7-3-1 Hongo, Bunkyo-ku,

Tokyo 113-8656, Japan

“To whom correspondence should be addressed. Tel: +81-3-5841-7138, Fax: +81-3-

5841-7139, e-mail: kataoka@bmw.t.u-tokyo.ac.jp



mailto:kataoka@bmw.t.u-tokyo.ac.jp

| M, = 3800
| \ | M,/M,, = 1.04

.411”, _ ““ilu m/z

2000 oo 4000 5000 6000

Figure S1-(a). MALDI-TOF mass spectrum of Me-PiPrOx-OH after 78 hrs.
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Figure S1-(b). MALDI-TOF mass spectrum of Me-PiPrOx-OH after 94.5 hrs.
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Figure S1-(c). MALDI-TOF mass spectrum of Me-PiPrOx-OH after 119.3 hrs.
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Figure S1-(d). MALDI-TOF mass spectrum of Me-PiPrOx-OH after 134.8 hrs.
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Figure S1-(e). MALDI-TOF mass spectrum of Me-PiPrOx-OH after 242.5 hrs.
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Figure S1-(f). MALDI-TOF mass spectrum of Me-PiPrOx-OH after 311 hrs.
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Figure S1-(g). MALDI-TOF mass spectrum
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(left) and its expanded spectrum in the region of 10340 — 10800 (right).
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Figure S2-(a). MALDI-TOF mass spectrum of Me-PEtOx-OH after 49 hrs.
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Figure S2-(b). MALDI-TOF mass spectrum of Me-PEtOx-OH after 94.5 hrs.
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Figure S2-(c). MALDI-TOF mass spectrum of Me-PEtOx-OH after 171 hrs.
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Figure S2-(d). MALDI-TOF mass spectrum of Me-PEtOx-OH after 219 hrs.
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Figure S3. *H-NMR spectrum of Me-PEtOx-OH in CDCl; at 25
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Figure S4-(a). MALDI-TOF mass spectrum of P(EtOXzs54,1PrOxzs,) after 55 hrs.
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Figure S4-(b). MALDI-TOF mass spectrum of P(EtOX250,iPrOXzse,) after 94.5 hrs.
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Figure S4-(c). MALDI-TOF mass spectrum of P(EtOXzs0,iPrOxzse,) after 146.5 hrs.
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Figure S4-(d). MALDI-TOF mass spectra of P(EtOX250,iPrOXzse,) after 309.5 hrs.
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Figure S5-(a). MALDI-TOF mass spectrum of P(EtOX754iPrOxzsy,) after 55 hrs.
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Figure S5-(b). MALDI-TOF mass spectrum of P(EtOXzs0,iPrOXzs9,) after 94.5 hrs.
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Figure S5-(c). MALDI-TOF mass spectrum of P(EtOX7s50iPrOxzse,) after 146.5 hrs.

288 hrs

Enlarged
EEEE P

9134.92 9234.14
= 9206.10
M, = 9100 9120.82 | 9149.46 B R B 92‘20 i3 9248.75
9191.75 s REEE T
= 9164.04 R D
Mw/M, =1.01 816408 ==y

9150

m/z

| L R BN R BN R B S S B B A

00 8000 10000 12000

9200 9250

Figure S5-(d). MALDI-TOF mass spectra of P(EtOXzs0,1PrOXzse,) after 288 hrs.
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Figure S6. Gradient copolymer fingerprint obtained from *H-NMR analysis: trace of six

P(EtOxs001PrOxs09) Samplings after 24, 44, 168, 265, 359, and 407 hrs.
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Table S1. Relationship between feed ratios of two monomers and copolymer

compositions

. Copolymer composition
Monomer mixture ]
run (Conversion: ca. 20% ~ 40%)
[MEtOx] [MiPrOx] [M EtOx]/ [MiPrOx] [mEtOx] [miPrOx] [mEtOx]/ [miPrOx]
0.25 0.75 0.333 0.302 0.698 0.433
0.50 0.50 1.000 0.647 0.353 1.833
0.75 0.25 3.000 0.797 0.203 3.926
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Table S2. Comparison of the reactivity ratios determined via different calculation

methods for the copolymerization of EtOx and iPrOx

Calculation method Ietox liprox
(@) The slope-intersection method 1.80 0.70
(b) The Fineman-Ross (FR) method 1.70 0.81
(c) The Yezrielev-Brokhina-Roskin (YBR) method 1.35 0.64
(d) The Kelen-Tldos (KT) method 1.35 0.61
(e) The Tidwell-Mortimer (TM) method 1.78 0.79

(@) Mayo, F. R.; Walling, C. Chem. Rev. 1950, 46, 191. (b) Fineman, M.; Ross, S. D. J.
Polym. Sci. 1950, 5, 259. (c) Yezrielev, A. I.; Brokhina, E. L.; Roskin, E. S. Wsokomol.
Soedin. 1969, All, 1670. (d) Kelen, T.; Tuddos, F. J. Macromol. Sci. Chem. 1975, A9, 1.
(e) Tidwell, P. W.; Mortimer G. A. J. Macromol. Sci. Rev. Macromol. Chem. 1970, C4,
281. (Adopted in this system for the further composition analysis of gradient
copolymers)
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