((Supporting Information can be included here using this template))

Supporting Information

Photocurable Hypervalent Fluorinated Sulfur Containing Thin Films with Remarkable
Hardness and Modulus

Kelly A. Bonetti’, Denis Rende? Michael Murphy?, Prof. John T. Welch *



Contents

Thermogravimetric Analyses
Figure S1. TGA polymers 3,4 and 5

NMR Characterization
Figure S2. 'H NMR 3
Figure S3. 'F NMR 3
Figure S4. 1*C NMR 3
Figure S5. "H NMR 4
Figure S6. ’F NMR 4
Figure S7. *C NMR 4
Figure S8. 'H NMR 5
Figure S9. ’F NMR 5
Figure S10. *C NMR 5

Infrared Characterization
Figure S11. IR Analysis 3
Table S1. IR stretches 3
Figure S12. IR Analysis 4
Table S2. IR stretches 4
Figure S13. IR Analysis 5
Table S3. IR stretches 5

Thermal Characterization
Figure S14. TGA and DSC data 3.
Figure S15. TGA and DSC data 4.
Figure S16. TGA and DSC data S.

Characterization by Gel Permeation Chromatography
Figure S17. GPC Analysis 3.
Figure S18. GPC Analysis 4.
Figure S19. GPC Analysis 5.

Water Contact Angle Measurements

Figure S20. Water contact angles for 3, 4 and 5.

S IR S N Y= V. TV, B N N NG SV )

O O O

10
10
11
11

12
12
12
13

14
14
15
16

17
17



Weight (%)

400
Temperature (°C)
Figure S1. Thermogravimetric analyses of polymers 3, 4 and 5. Tetrafluorosulfanyl-containing
polymers 3, 4 and 5 demonstrate two major weight losses..



NMR Characterization
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Figure S2. "H NMR polymer 3 in chloroform-d.[1]
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Figure S3. '°F NMR of monomer 1 compared with polymer 3 with baseline smoothing.
Samples dissolved in chloroform-d.[1]
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Figure S4. Polymer 3 '*C in acetone-d®. 1*C (500 MHz, acetone-d®): § 160.8 (p, 2C, ArSF4Cl),
144.2 (m, 2C, alkene SF4-C), 137.2 (m, 2C, alkene SFs-C), 132.0 (s, 4C, Ar C), 131.7 (s, 4C,
ArC), 131.09 (s, 4C, Ar C), 129.1 (p, 2C, alkene C-Cl), 128.7 (m, 2C, Ar C), 128.3 (m, 2C,
Ar C), 126.1 (m, 2C, Ar SF4), 123.5 (s, 2C, Ar C), 82.6 (s, 1C, alkyne C), 79.8 (s, 1C, Alkyne
O).[1]

N N N T D N N N N N R R Rk ke e A A G rinie R he he b e e i bt

)5 95 85 75 65 55 45 35 25 15 05 -05
f1 (ppm)

Figure S5. "H NMR of polymer 4 in chloroform-d.
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Figure S6. "’F NMR of polymer 4 in chloroform-d.
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Figure S7. *C NMR of polymer 4 in chloroform-d.
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Figure S9. '°F NMR of polymer 5 in chloroform-d
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Figure S10. °C NMR of polymer 5 in chloroform-d.
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Infrared Spectra
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Figure S11. IR of the polymer 3. _
Table S1. IR peaks of polymer 3.

Peak Name X (cm-1) Y (%T)

1 3296.21 93.25
2 1602.31 94.73
3 1501.03 94.26
4 1402.11 93.44
5 12149 89.98
6 1148.64 89.82
7 1091.25 90.89
8 1013.34 92.27
9 913.86  89.48
10 882.11 89.7

11 836.16 76.24
12 751.25 52.62
13 665.95 74.84
14 628.8 60.84
15 574.1 72.4

16 482.57 79.83
17 406.84 81.83



1087
108

1064

TUDU 3500 3000 2500 2000 1500 1000 500 400

cm-1
Figure S12. IR of polymer 4

Table S2. Peak Labels of polymer 4
Peak Name X (cm-1) Y (%T)

1 912.41 100.94
2 753.28 87.35
3 681.77 94.67
4 612.92  85.01
5 55243  94.06
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Figure S13. IR of polymer 5.

Table S3. IR Peaks of polymer 5.
Peak Name X (cm-1) Y (%T)

1 3678.64 108.44
2 3079.38 107.81
3 234523 107.95
4 2161.49 107.25
5 2049.75 107.41
6 1979.42 107.17
7 1682.27 106.9
8 1574.24 105.98
9 1475.17 106.08
10 1416.7 105.8
11 1328.46 102.42
12 1141.06 97.01
13 999.96  103.03
14 881.59 100.44
15 752.48 77.73
16 682.02 89.63
17 664.36  95.44
18 613.76  78.19
19 592.22  88.07
20 496.77  94.79
21 481.88 93.85



Thermal Characterization
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Figure S14. TGA and DSC of polymer 3.

120

Heat Flow (W/g)

T T T

200 400 600
Exo Up Temperature (°C)

Figure S15. TGA and DSC of polymer 4.



25 100
2.07 80
@1.5*
= 2160
310 =
= g
3 1740 =
051
0.0- 0120
'05 T T T T T T T
0 200 400 600 80(9
Exo Up Temperature (°C)

Figure S16. TGA and DSC of polymer 5.



Gel Permeation Chromatography

Figure S17. GPC data for 3
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Figure S18. GPC data for 4.
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Figure S19. GPC data for 5.
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Figure S20. Water contact angles for 3,4 and 5..
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