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Preparation of ionic liquids

In this paper, a series of [Psus] -based and CF;COO --based salts were used. [Pass4]’-based salts
containing [Tf,N]-, CF:SO3s-, BF,~, were prepared by anion exchange reaction of [Ps4]Br with the
corresponding alkali metal salts according to the literature’. To prepare other [Paus]’-based salts, aqueous
solutions of the tetrabutylphosphonium hydroxide ([Pss:]OH: donated by Hokko Chem. Co.) was directly
neutralized by the corresponding acids. [C4pyr]CFsCOO, [N444]CF3COO, and [Psss5]CF;COO  were
synthesised by neutralizing trifluoroacetic acid and corresponding hydroxides. Three hydroxide solutions,
[C4pyr]OH, [N4444]OH, and [Psss5] OH, were prepared by passing [C4pyr]Br, [N4ass]Br, and [Pssss]Br through a
column filled with anion exchange resin (Amberlite IRN 78). [C4mim]CF;COO was obtained by refluxing
1-butylimidazole with methyl trifluoroacetate in toluene under dry nitrogen at 50 °C for 24 h. All salts were
dried in vacuo for at least 24 h at 60 °C before experiments. The structure and purity of salts were confirmed by
'H NMR and elemental analysis.

'H NMR and elemental analysis data of the used materials

[P1444] CH3SO;3; Tetrabutylphosphonium methanesulfonate

on (400 MHz; DMSO; d/ppm relative to TMS): 0.92 (12H, t, J = 13.8, CH,CHj5), 1.38-1.47 (16H, m,
CH,CH,CHj3), 2.15-2.22 (8H, m, P-CHy), 2.29 (3H, s, S-CH3).

Elemental analysis (%): Found: C, 55.06; H, 11.48; N, 0. C17H3303PS - H,0 calcd: C, 54.81; H, 11.09; N, 0.
[P4444] Cl Tetrabutylphosphonium chloride

on (400 MHz; DMSO; d/ppm relative to TMS): 0.92 (12H, t, J = 14.2, CH,CH5), 1.40-1.49 (16H, m,
CH,CH,CHj3), 2.30 (8H, m, P-CH,).

Elemental analysis (%): Found: C, 61.12; H, 13.03; N, 0. C4sH3sCIP - H,0 calcd: C, 61.42; H, 12.24; N, 0.
[P4444] Br Tetrabutylphosphonium bromide

on (400 MHz; DMSO; d/ppm relative to TMS): 0.98 (12H, t, J = 19.7, CH,CHs), 1.48-1.62 (16H, m,
CH,CH,CHj3), 2.39-2.54 (8H, m, P-CH),).

Elemental analysis (%): Found: C, 53.75; H, 10.37; N, 0. C4sH3sBrP - H,O calcd: C, 53.76; H, 10.72; N, 0.
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[P1444][ TSO] Tetrabutylphosphonium p-toluenesulfonate

on (400 MHz; DMSO; d/ppm relative to TMS): 0.93 (12H, t, J = 11.0, CH,CHz3), 1.37-1.45 (16H, m,
CH,CH,CHj3), 2.14-2.28 (8H, m, P-CH,), 2.50 (3H, s, Ph-CHj), 7.11 (2H, d, J = 5.96, Ph-H), 7.47 (2H, d, J =
5.48, Ph-H).

Elemental analysis (%): Found: C, 63.40; H, 10.24; N, 0. C,3H4303PS - 0.25H,0 calcd: C, 63.49; H, 10.08; N 0.
[P1444]NO3 Tetrabutylphosphonium nitrate

on (400 MHz; DMSO; d/ppm relative to TMS): 0.92 (12H, t, J = 12.4, CH,CH5), 1.40-1.46 (16H, m,
CH,CH,CHj3), 2.21 (8H, m, P-CH,).

Elemental analysis (%): Found: C, 59.31; H, 11.47; N, 4.27; C/N, 13.88. C1sH3sNO3P calcd: C, 59.79; H, 11.29;
N, 4.36; C/N, 13.71.

[P1444] CF3COO Tetrabutylphosphonium trifluoroacetate

on (400 MHz; DMSO; d/ppm relative to TMS): 0.92 (12H, t, J = 14.2, CH,CH5), 1.38-1.48 (16H, m,
CH,CH,CHj3), 2.16-2.23 (8H, m, P-CH,).

Elemental analysis (%): Found: C, 56.75; H, 10.19; N, 0. CygH3sFsO,P = 0.5H,0 calcd: C, 56.68; H, 9.78; N, 0.
[P4444] BF4 Tetrabutylphosphonium tetrafluoroborate

on (400 MHz; CDCIs; d/ppm relative to TMS): 0.97 (12H, t, J = 13.7, CH,CH3), 1.51-1.53 (16H, m,
CH,CH,CH3), 2.14-2.21 (8H, m, P-CH),).

Elemental analysis (%): Found: C, 55.47; H, 10.50; N, 0. CsH3sBF4P calcd: C, 55.50; H, 10.48; N, 0.

[P1444] CF3SO;3 Tetrabutylphosphonium trifluoromethanesulfonate

on (400 MHz; DMSO; d/ppm relative to TMS): 0.92 (12H, t, J = 14.2, CH,CHj5), 1.38-1.48 (16H, m,
CH,CH,CHjy), 2.14-2.22 (8H, m, P-CH,).

Elemental analysis (%): Found: C, 50.02; H, 9.01; N, 0. C17H3sF305PS calcd: C, 49.98; H, 8.88; N, 0.

[P1444][ Tf2N] Tetrabutylphosphonium bis(trifluoromethanesulfonyl) imide

on (400 MHz; DMSO; d/ppm relative to TMS): 0.92 (12H, t, J = 13.8, CH,CHj5), 1.38-1.47 (16H, m,
CH,CH,CHs), 2.14-2.21 (8H, m, P-CH),).

Elemental analysis (%): Found: C, 40.07; H, 6.79; N, 2.43; C/N, 16.50. C1gH3sFsNO4PS, calcd: C, 40.07; H,
6.72; N, 2.60; C/N, 15.43.

[CAmim]CF;COO 1-butyl-3-methylimidazolium trifluoroacetate

on (400 MHz; CDCls; o/ppm relative to TMS): 0.95 (3H, t, J = 24.3, CH,CHy), 1.27-1.41 (2H, m, CH,CHy),
1.80-1.92 (2H, m, NCH,CH,), 4.01 (3H, s, NCHj), 4.20-4.30 (2H, m, NCH,), 7.41-7.45 (1H, m, NCHCHN),
7.51-7.48 (1H, m, NCHCHN), 10.14-10.02 (1H, m, NCHN).

Elemental analysis (%): Found: C, 47.24; H, 6.39; N, 11.10; C/N, 4.26. C1oH1sF3N,0, calcd: C, 47.28; H, 6.03;
N, 11.03; C/N, 4.29.

[C4pyr]CF;COO 1-butylpyridinium trifluoroacetate

on (400 MHz; CDCls; o/ppm relative to TMS): 0.94 (3H, t, J = 21.5, CH,CHy), 1.29-1.47 (2H, m, CH,CHjy),
1.94-2.08 (2H, m, NCH,CH,), 4.78-4.91 (2H, m, NCH,), 8.02-8.17 (2H, m, NCHCH), 8.45-8.56 (1H, m,
NCHCHCH), 9.41-9.52 (2H, m, NCH).

Elemental analysis (%): Found: C, 52.95; H, 6.31; N, 5.64; C/N, 9.39. C;;H14F3NO, calcd: C 53.01, H 5.66, N
5.62; C/N, 9.43.

[N4424] CFsCOO Tetrabutylammonium trifluoroacetate

on (400 MHz; CDClg; o/ppm relative to TMS): 1.00 (12H, t, J = 14.8, CH,CH3), 1.40-1.45 (8H, m, CH,CHy),
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1.60-1.68 (8H, m, NCH,CH,), 3.28 (8H, t, J = 17.2, NCH,).

Elemental analysis (%): Found: C, 60.76; H, 10.84; N, 3.90; C/N, 15.58. CigHzsF3NO; calcd: C, 60.82; H,
10.21; N, 3.94; C/N, 15.43.

[Pss55] CFsCOO Tetrapentylphosphonium trifluoroacetate

on (400 MHz; DMSO; o/ppm relative to TMS): 0.91 (12H, t, J = 14.0, CH,CHz3), 1.33-1.56 (24H, m,
CH,CH,CH,CHj), 2.30-2.33 (8H, m, P-CHy,).

Elemental analysis (%): Found: C, 61.01; H, 10.05; N, 0. C5,H44Fs0,P = 0.25H,0 calcd: C, 61.02; H, 10.36; N 0.
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