Electronic Supplementary Material (ESI) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2019

Supplementary Information

R-Cl/SnCly/n-BusNCl-induced direct living cationic polymerization of naturally-derived

unprotected 4-vinylphenol, 4-vinylguaiacol, and 4-vinylcatechol in CH;CN
Hisaaki Takeshima, Kotaro Satoh, ® and Masami Kamigaito *

“Department of Molecular and Macromolecular Chemistry, Graduate School of Engineering,

Nagoya University, Nagoya 464-8603, Japan

e-mail: satoh(@chembio.nagoya-u.ac.jp, kamigait@chembio.nagoya-u.ac.jp

Contents:
Flg. Sl ......................................................................................................................... Sz
Flg. SZ ......................................................................................................................... Sz
Flg. S3 ......................................................................................................................... S3
Flg. S4 ......................................................................................................................... S3
Flg. SS ....................................................................................................................... S4

S1



[SNClylo = 20 MM [SnClylo / [n-BusNCllg =
20/ 16 mM

M, M,

[SNClylo / [n-BuyNCl]p = [SnClylo / [EtOAC], =
20 / 30 mM 20 / 1000 mM

M, M,

Mn(cgrr.) Mn(cgrr.) Mn(cgrr.) Mn(cgrr.)
Conv. M,/ My Conv. Mu/My Conv. My/M, Conv. M/M,
(A) 41800 (B) 45300 (C) 15800 (D) 72600
16500 17900 6200 28700
>99% 8.87 >99% 6.35 96% 1.15 >99% 3.93
L 1 1 1 J L 1 1 1 J L 1 J L L i 1 J
107 108 10° 10* 10% 107 108 10° 10* 10 10° 10* 10° 108 10° 10* 10°
MW(PSt) MW(PSt) MW(PSt) MW(PSt)
[ZnCl,]o = 20 mM [ZnCl,]o / [n-BusNCl]p = [TiClylo = 20 mM [TiClylo / [-BugNCl]g =
20 / 16 mM 20 / 16 mM
M, M, M, M,
Mp(corr.) Mp(corr.) Mj(corr.) M(corr.)
Conv. My, /My, Conv. My/My Conv. M/M, Conv. Mo/My
B 19600 F 17800 @) 6000 (H 1500
7800 7000 2400 600
>99% 1.58 90% 1.33 >99% 3.47 30% 1.45
L 1 i i L ] 1 J L Il 1 i J
10° 10* 10° 10° 10* 10° 108 10° 10* 10° 10° 10* 10°
MW(PSt) MW(PSt) MW(PSt) MW(PSt)

Fig. S1. SEC curves of the polymers obtained in direct cationic polymerization of unprotected
pHOS using pMOS-HCl and MtCl, in the absence and presence of additives in
CH;CN/CH,Cl, = 9/1 at —40 °C: [pHOS]o/[pMOS-HCl]y = 500/10 mM; [SnCl4]p = 20 mM
(A), [SnCli]o/[n-BusNCl]y = 20/16 mM (B), [SnCli]o/[n-BusNCl]y = 20/30 mM (C),
[SnCl4]o/[EtOAc]y = 20/1000 mM (D), [ZnClz]o = 20 mM (E), [ZnClz]o/[n-BusNCl]y = 20/16
mM (F), [TiCly]o = 20 mM (G), [TiCls]o/[n-BusNCl]p = 20/16 mM (H). My(corr.) was
determined by SEC using polystyrene standard and the calibration factor (= 0.396).
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Fig. S2. Reaction mixture of pHOS: [pHOS]o/[pMOS-HCl]y = 500/10 mM in CH3CN/CH,Cl,
=9/1 at —40 °C, [SnCl4]o/[n-BusNCl]o = 20/30 mM, or [TiCls]o/[n-BusNCl]o = 20/30 mM.
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Fig. S3. SEC curves for cationic polymerization of pMOS with pMOS—-HCI/SnCls/n-BusNCI
in the absence and presence of phenol:
[PMOS]o/[pMOS—HCI]o/[ SnCls]o/[n-BusNCl]o/[phenol], = 500/10/10/15/0 or 500 mM in
CH,Cl, at —-40 °C or [pMOS]y/[pMOS-HCI]¢/[SnCls]o/[n-BusNCl]o/[phenol]y =
500/10/20/30/0 or 500 mM in CH;CN/CH,Cl, = 9/1 at —40 °C.
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Fig. S4. Time-conversion curve and M,, M,/M,, and SEC curves for direct cationic
polymerization of unprotected 4VC with pMOS—-OH/BF;0Et; in CH3CN in the presence of
water: [4VC]o/[pMOS-HCI]y/[BF;0Et,]o/[H20]o = 200/4.0/2.0/200 mM in CH;CN at 0 °C.
M,(corr.) was determined by SEC using polystyrene standard and the calibration factor (f =
0.410).
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Fig. S5.'H NMR spectra (DMSO-ds, 70 °C) of poly(4VG) (A) and poly(4VC) (B) obtained
with pMOS-HCI1/SnCls/n-BusNCl in CH3CN/CH,Cl, = 9/1 at —40 °C.
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