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Hydroxyl-containing ionic liquids as heat-transfer agents

Vladimir G. Krasovskiy, Elena A. Chernikova, Lev M. Glukhov, Elena A. Redina,
Gennady I. Kapustin, Anatoliy A. Koroteev and Leonid M. Kustov

1.2-Dimethyl-3-(2-hvdroxvethyDimidazolium bis(trifluoromethylsulfonyl)imide (1)
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Scheme S1

Synthesis procedure

1,2-Dimethylimidazole (9.61 g, 0.1 mol), 2-chloroethanol (8.05 g, 0.1 mol) and acetonitrile (10
ml) were mixed, stirred for 48 h at 80°C in argon atmosphere and cooled to room temperature.
Then the solution of bis(trifluoromethylsulfonyl)imide lithium (31.58 g, 0.11 mol) in acetonitrile
(20 ml) was added and stirred for 30 min. After that, the solvent was removed by pumping in
vacuo, the suspension was washed with water to remove lithium salts and dried in vacuo at
100°C for 10 h.
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Figure S1 'H NMR spectrum of IL 1 (DMSO-ds, 300.13 MHz).
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Figure S2 '*C NMR spectrum of IL 1 (DMSO-ds, 75.47 MHz).
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Figure S3 FTIR spectrum of IL 1.



Aexo
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[ 13573 6315, 35,3300 mg -110,0-50,0°C 10,00°C/min
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Figure S4 DSC thermogram for IL 1.



N-Methyl-N-(2-hyvdroxyethyl)pyrrolidinium bis(trifluoromethylsulfonyl)imide (2)
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Scheme S2

Synthesis procedure

IL 2 was synthesized analogously to the synthesis procedure of IL 1.
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Figure S5 'H NMR spectrum of IL 2 (DMSO-de, 300.13 MHz).
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Figure S6 °C NMR spectrum of IL 2 (DMSO-ds, 75.47 MHz).
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Figure S7 FTIR spectrum of IL 2.



Aexo

1&13801 4716

—

13801 4716,11,6100 mg

Method: -120-80-20
-120,0-80,0°C 20,00°C/min

EanS 1
Integral 236,34 mJ Integral -146,84 m
normalized 20,36 Jg/-1 normalized  -12,65 Jg')
Onset 44,28 °C Onset 8,39 °C
P Peak 3775 °C Peak 13,85 cC
Wg"-1 Endset 3250°C Coft ol Limi -1:’3857%(::
Left bl Limit -65,93 °C - o ’ R
Right bl Limit -24,20 °C nght.bl Limit 2.3,57 C
Baseline Type line Baseline Type line
Integral -557,60 mJ
normalized -48,03 Jg”-1
] Onset 24,00 °C
Peak -21,52 °C
Endset -15,39 °C
Leftbl Limit -24,47 °C
Right bl Limit -9,92 °C
Baseline Type line
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Figure S8 DSC thermogram of IL 2.



Trimethyl-(2-hvdroxyethyl)ammonium bis(trifluoromethylsulfonyl)imide (3)
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Scheme S3

Synthesis procedure

Bis(trifluoromethylsulfonyl)imide lithium (31.6 g, 0.11 mol) dissolved in water (50 ml) was
added to the solution of choline chloride (14 g, 0.1 mol) in water (20 ml). After stirring for 30
min, the upper aqueous layer was decanted and the bottom layer was washed with water to
remove lithium salts and dried in vacuo at 100 °C for 10 h.
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Figure S9 'H NMR spectrum of IL 3 (DMSO-de, 300.13 MHz).
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Figure S10 '*C NMR spectrum of IL 3 (DMSO-ds, 75.47 MHz).
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Figure S11 FTIR spectrum of IL 3.
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Aexo
1813438 1017 Method: -130-100-10
13438 1017, 11,3400 mg -130,0-100,0°C 10,00°C/min

L_f N .

Integral -591,46 mJ

normalized -52,16 Jg”"-1
0,5 Onset -1,20 °C
Wg~-1 Peak 0,78 °C
Endset 9,12 °C

Leftbl Limit -27,89 °C
Right bl Limit 44,80 °C
Baseline Type line
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Figure S12 DSC thermogram of IL 3.



N-(2-Hydroxyethyl)pyridinium bis(trifluoromethylsulfonyl)imide_(4)
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Scheme S4
Synthesis procedure
IL 4 was synthesized analogously to the synthesis procedure of IL 1.
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Figure S13 'H NMR spectrum of IL 4 (DMSO-ds, 300.13 MHz).
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Figure S14 °C NMR spectrum of IL 4 (DMSO-ds, 75.47 MHz).
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Figure S15 FTIR spectrum of IL 4.



Aexo

1&13437 1117 Method: -145-20-10
13437 1117,24,3500 mg -145,0-20,0°C 10,00°C/min

Step -81,91e-03 Wg*-1
-1,99 mw
0.2 Onset -73,13°C .
Wg”-1 Endset -69,55 °C
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Lab: METTLER STAR® SW 8.00

Figure S16 DSC thermogram of IL 4.

The Vogel-Tamman—Fulcher equation:

a
% 1y
Inv T-To

Table S1 Constants in Vogel-Tamman—Fulcher equation describing dependence of viscosity Vs.
temperature for ILs 1-4.

Tonic liquid Constant value
a -b To
1 579 1.388 204
2 850 2.05 161
3 854 2.00 162
4 632 1.72 191




