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1. Potential window analyses
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Figure S1. Linear sweep voltammograms of HFIP-based electrolytes using a GC disk or
a Pt disk electrode as a working electrode. A Pt-plate counter electrode and a SCE were
used as a counter electrode and a reference electrode, respectively. Voltammograms were
recorded under ambient conditions at a scan rate of 100 mV/s. (a) KF/HFIP using GC.
(b) KF/HFIP using Pt. (c) CsF/HFIP using GC. (d) CsF/HFIP using Pt.
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Figure S2. Linear sweep voltammograms of TFE-based electrolytes using a GC disk or
a Pt disk electrode as a working electrode. A Pt-plate counter electrode and a SCE were
used as a counter electrode and a reference electrode, respectively. Voltammograms were
recorded under ambient conditions at a scan rate of 100 mV/s. (a) KF/TFE using GC. (b)
KF/TFE using Pt. (c) CsF/TFE using GC. (d) CsF/TFE using Pt.
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Figure S3. Linear sweep voltammograms of 0.1 M MF/EtOH (M = Cs, K) electrolytes
using a GC disk or a Pt disk electrode as a working electrode. A Pt-plate counter electrode
and a SCE were used as a counter electrode and a reference electrode, respectively.
Voltammograms were recorded under ambient conditions at a scan rate of 100 mV/s.
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2. Conductivity of HFIP-containing electrolytes

25
x
% x
< 20 " ¢ x
5 x
“E’ ® 0.1 M CsF/HFIP
3 15 - 0.5 M CsF/HFIP
% 1 M CsF/HFIP
3 104 © 2 M CsF/HFIP
c
8 X 0.3 M CsF/MeCN+HFIP (8/2 vol%)
o © ¢
5 b o
S <&
0 o o o o o o o

295 300 305 310 315 320 325 330
Temperature /K

Figure S4. Conductivity of CsF/fluorinated alcohol and 0.3 M CsF/MeCN+HFIP (8/2
vol%) as a function of temperature.
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3. Potential window of 0.3 M CsF/MeCN+HFIP (8/2 vol%) electrolyte
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Figure S5. Linear sweep voltammograms of 0.3 M CsF/MeCN+HFIP (8/2) electrolytes
using a GC disk or a Pt disk electrode as a working electrode. A Pt-plate counter electrode
and a SCE were used as a counter electrode and a reference electrode, respectively.
Voltammograms were recorded under ambient conditions at a scan rate of 100 mV/s.
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4. Single crystal X-ray diffraction analysis

Table S1. Crystallographic data of CsF-(HFIP)3, CsF-(TFE)2 TBAF-(TFE)a.

Crystal data CsF-(HFIP); CsF-(TFE), TBAF-(HFIP),
CCDC 2067290 2067291 2067292
Empirical Formula C9H6CsF1903 C4H6CsF702 C24H48F13NO4
Formula Weight 656.05 352.00 661.63
h, k, Imax 11,24, 13 11,25,6 23,23,6
Crystal System orthorhombic orthorhombic tetragonal
Space Group Pnma P12i/n1l 141/a
a, A 9.4397(9) 9.4565(8) 19.2444(10)
b, A 19.928(3) 20.9063(19) 19.2444(10)
c,A 10.5504(12) 9.7266(10) 9.4489(7)
o, deg 90 90 90
B, deg 90 90 90
Y, deg 90 90 90
Volume, A 1984.7(4) 1923.0(3) 3499.4(4)
D yled» € €M™ 2.196 2.432 1.256
Z 4 8 4
F(000) 1240 1312 1392
Data Collection Data Collection Data Collection Data Collection
Temperature, K 93(2) 93(2) 293(2)
20max, deg 71.9850 76.4490 73.2350
Tmin/Tmax 0.52422 / 1.0000 0.03095 / 1.0000 0.68094 / 1.0000
Refinement Refinement Refinement Refinement
No. of Observed Data 1994 1971 1741
No. of Parameters 158 139 105
R12, wR2b 0.1247,0.3449 0.1455,0.3310 0.0652,0.1829
Goodness of Fit Indictor 1.246 1.248 1.120

aR1=3]||Fo| - |Fc||/Y |Fol PwR2=[Y w ((Fo?-Fc?)?/Y w (Fo?)? ]2 w=[ c?(Fo?) ]!
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Figure S6. Packing diagram for CsF-(HFIP)s with anisotropic displacement ellipsoids
shown at the 50% probability level. Labelling of atoms is as follows; black: carbon, red:
oxygen, green: fluorine, purple: cesium, white: hydrogen.
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Figure S7. Packing diagram for CsF-(TFE). with anisotropic displacement ellipsoids
shown at the 50% probability level. Labelling of atoms is as follows; black: carbon, red:
oxygen, green: fluorine, purple: cesium, white: hydrogen.
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Figure S8. Solid-state structure of TBAF-(TFE)s with anisotropic displacement
ellipsoids shown at the 50% probability level. Labelling of atoms is as follows; black:
carbon, red: oxygen, green: fluorine, blue: nitrogen, white: hydrogen.
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5. NMR spectra of single crystals
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Figure S9. 'H NMR spectrum (400.13 MHz, CDsCN, 25 °C) of CsF-(HFIP)s.
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Figure S10. F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of CsF-(HFIP)s.
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Figure S11. *H NMR spectrum (400.13 MHz, CDsCN, 25 °C) of CsF-(TFE)..
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Figure S12. F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of CsF-(TFE)..

S14



mmmmmmmmmmmmmmmmmmmmmmmmmmmmm
RRBNASGOGRANRAELRLENNNIMAMMANG S
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ

Figure S13. 'H NMR spectrum (400.13 MHz, CDsCN, 25 °C) of TBAF-(TFE)a.

S15



SP9ET-—
0C€ETT~
6T €ETT-
LTETT-
9T'ETT-
9T'€TT-
ST'ETT-
YT ETT-
YTETT-
ETETT-
TT°ETT-

8/°G/-
LL°SL-
92°'S.-
S2°SL-
€2°SL-
2L'SL-

10

-30 -50 -70 -90 -110 -130 -150 -170 -190 -210

-10

f1 (ppm)

Figure S14. F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of TBAF-(TFE)a.
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6. Electrochemical fluorination of triphenylmethane

Table S2. Optimization of reaction conditions for the electrochemical fluorination of

triphenylmethane using MF/fluorinated alcohol electrolyte.

O 5 mA/cm? O
H 2.5 F/mol o F
0.3 M CsF (3.0 mmol)
MeCN/HFIP = 8/2

Pt-Pt, MS 4A

05 r1nmo| rt. Aratom. >9§%
Entry Deviation from optimal conditions Yield [%]
1 none >99%
2 KF instead of CsF >99%
3 2.0 F/mol instead of 2.5 F/mol 83%
4 0.1 M CsF instead of 0.3 M CsF 55%
5 HFIP only instead of MeCN/HFIP (8/2) n.d.
6 TFE (2 mL) instead of HFIP (2 mL) 65%
7 No MS4A 30%
8 Under air 66%
9 GC anode instead of Pt 28%
10 10 mL MeCN with 600 uL of HFIP 84%

S17



7. F NMR spectra and GC-MS data for crude materials
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Figure S15. 1F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of crude reaction mixture
of 2.
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Figure S16. GC-MS of the crude reaction mixture of 2.

S18



— — MM =23
8258 cBacasrs 28
5 566 == 88
[ e . el et -

=213
T
et

HFIP

J |

I I 1 T 1 I

I 1 I I 1 T 1 1
-50 -60 -70 -80 -90 -100 -110 -120 -130 -140 -150 -160 -170 ppm

Figure S17. 1%F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of crude reaction mixture
of 3.
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Figure S18. GC-MS of the crude reaction mixture of 3.
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Figure S19. 1°F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of crude reaction mixture
of 4.
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Figure S20. GC-MS of the crude reaction mixture of 4.
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Figure S21. °F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of crude raction mixture
of 5 and 6.

TIC

1

,895,591

T T T T
30.0 40.0 45.0
F3CYCF3 FchCFa min

o B Ot
Phs PhS” oL F o
o OEt OEt
PhS PhS
o] o)

T
20.0

A B C D

Figure S22. GC-MS of the crude reaction mixture of 5 and 6.
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Figure S23. 1%F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of crude reaction mixture
of 7.

TIC
053,984
) [ @ " B
© ° o
1 J I v I ¥ | 4
10.0 20.0 30.0 10.0 15.0
min

MeO
MeO E o O fo) MeO ! o
F Q ‘ OM e O
oM e
e F3C)\C £ ome

A B C

Figure S24. GC-MS of the crude reaction mixture of 7.
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Figure S25. F NMR spectrum (376.31 MHz, CD3CN, 25 °C) of crude material
containing 9.
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Figure S26. GC-MS of the crude reaction mixture of 9.
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