Electronic Supplementary Material (ESI) for Polymer Chemistry.
This journal is © The Royal Society of Chemistry 2015

Supporting Information

Diselenides Mediated Controlled Radical
Polymerization = Under  Visible  Light
Irradiation: Mechanism Investigation and a,
w-Ditelechelic Polymers

Chunlai Ding, Caiwei Fan, Ganquan Jiang, Jiandong Zhang, Xiaohong Li, Na Li*,

Xiangqiang Pan, Zhengbiao Zhang, Wei Zhang, Jian Zhu*, and Xiulin Zhu

Suzhou key Laboratory of Macromolecular Design and Precision Synthesis, Jiangsu
Key Laboratory of Advanced Functional Polymer Design and Application,
Department of Polymer Science and Engineering, College of Chemistry, Chemical
Engineering and Materials Science, Soochow University, Suzhou, 215123, P. R.

China

DPDS

1.2
1.0
0.8+

0.6

ABS

0.4

0.2

%0 450 500
Wavelength (nm)

0.0

300 400 S0 600 700
Wavelength (nm)



oL
S
S
—
L

UV-VIS (X-Axis:)
(=)
)
o)
<.

200 300 400 500 600 700 800
Wavelength (nm)

Figure 1S. A) The UV-vis spectra of diselenide compounds with different
substitution groups on benzene ring in toluene with the concentration of 1x10* mol/L.
B) The UV-vis spectra of diselenides with different substitution groups obtained from
time-dependent (TD) DFT calculation.

Table 1S. The Gibbs free energy of the radical adding with styrene.

b b

No. Mother structure of radical Gibbs free energy (Kcal/mol)
1 DPDS 2.95

2 DmXDS 6.66

3 DEPDS 12.11

4 DiPDS 11.64

5 DtBuPDS 13.72




Minimal structure of radicals generated from diselenide with styrene: calculated using
the three parameter hybrid B3LYP density functional method with the extended basis

set 6-311++G(d,p) implemented in the GAUSSIAN 09 package.

A). DPDS derived radical with styrene:
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B) DmXDS derived radical with styrene:
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C) DEPDS derived radical with styrene:
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D) DiPDS derived radicals with styrene:
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E) DtBuPDS derived radical with styrene:
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Figure 2S. Features of electron density distribution with number labelled in seleno
centered radicals derived from A) DPDS; B) DmXDS; C) DEDPS; D) DiPDS; E)
DtBuDPS. Calculated using the three parameter hybrid B3LYP density functional
method with the extended basis set 6-311++G(d,p) implemented in the GAUSSIAN
09 package.
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Figure 3S. The appearance polymerization rate and duration of induction period in
polymerization of styrene with different DmXDS concentration under irradiation of
420 nm light.
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Figure 4S. Evolution of GPC traces of prepared PS-DmXDS obtained from DmXDS
mediated polymerization of molar ratio [St]p:[DmXDS], = 100:1 under bulk
condition at 50°C.
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Figure SS. Evolution of GPC traces of prepared PS-DmXDS obtained from DmXDS
mediated polymerization of molar ratio [St]o:[DmXDS],= 200:1 under bulk condition
at 50°C.
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Figure 6S. Evolution of GPC traces of prepared PS-DmXDS obtained from DmXDS
mediated polymerization of molar ratio [St]o:[DmXDS],= 250:1 under bulk condition
at 50°C.
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Figure 7S. Evolution of GPC traces of prepared PS-DmXDS obtained from DmXDS
mediated polymerization of molar ratio [St]o:[DmXDS]o= 300:1 under bulk condition
at 50°C



(t, Conversion, M, Gpe: M /M)

e |0h, 4.7%, 2600, 1.16
e ]6h, 20.6%, 8700, 1.37
e 1)3h, 35.2%, 14800, 1.38
e====31h, 40.9%, 20300, 1.38
e 43h, 65.1%, 25400, 1.35

4 ' 6 8 10

Retention time (min)

Figure 8S. Evolution of GPC traces of prepared PS-DmXDS obtained from DmXDS
mediated polymerization of molar ratio [St]o:[DmXDS],= 400:1 under bulk condition
at 50°C.
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Figure 9S. Evolution of GPC traces of prepared PS-DmXDS obtained from DmXDS
mediated polymerization of molar ratio [St]o:[DmXDS]o= 500:1 under bulk condition
at 50°C.
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Figure 10S. Evolution of GPC traces of prepared PS-DmXDS obtained from DmXDS
mediated polymerization of molar ratio [St]o:[DmXDS],= 800:1 under bulk condition

at 50°C.



