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1. Synthesis of task-specific ionic liquids

Synthesis of 1-butylimidazole. The synthesis procedure was carried out according to
the literature.* NaH (17.6 mmol, 60 wt% in mineral oil) suspended in anhydrous THF
(~20 mL) was added to 100 mL round bottom flask. Upon addition of imidazole (16.2
mmol) hydrogen gas was evolved. The reaction mixture was stirred at 40 <C until the
gas evolution ceased. Then n-butyl bromide (16.2 mmol) was added and the reaction
mixture was heated under reflux (70 <C) overnight. After cooling to room temperature,
the solid precipitate was filtered off and washed with THF. The filtrate was reduced in
volume under reduced pressure. MeOH was added and then washed three times with
hexane. Finally the solvent in the MeOH phase was removed via rotary evaporation.
The product was dried under vacuum overnight to give yellow-brownish oil. Yield:
89%.

Synthesis of ionic liquid N-(2-hydroxyl-ethyl)-Pyridinium bromide. A mixture
of pyridine (14.2 mmol), 2-bromidethanol (11.8 mmol) and toluene (25 mL) was
charged into 100 mL round bottom flask and stirred at 70 <C for 12 h. Then the
mixture was cooled down to room temperature, and the solvent toluene was dumped.
The resultant crude solid was washed repeatedly with ethyl acetate (3>30 mL) and
dried at 50 <C for 12 h under vacuum. Yield: 95%. N-(2-hydroxyl-ethyl)-Pyridinium
bromide (HEPyBr): 'H NMR (400 MHz, D,0O): & = 8.89 (d, J = 5.5 Hz, 2H),
8.70-8.58 (m, 1H), 8.13 (t, J = 7.1 Hz, 2H), 4.78-4.73 (m, 2H), 4.16-4.06 (m, 2H);
FT-IR (Cm'l): 3289, 3054, 2876, 1636, 1491, 1177, 1072, 879, 774, 681.

The synthetic procedures for ionic liquids 1-(2-hydroxyl-ethyl)-3-methyl
imidazolium bromide (HEMimBr) and 1-(2-hydroxyl-ethyl)-3-buthylimidazolium
bromide (HEBIimBr) were similar to that of HEPyBr. The main differences were the
corresponding 1-methylimidazole or 1-butylimidazole were used to replace pyridine,
respectively.

Synthesis of ionic liquid N-(2-carboxyl-ethyl)-Pyridinium bromide. A mixture
of pyridine (14.2 mmol), bromoacetic (12.9 mmol) and toluene (25 mL) was charged
into 100 mL round bottom flask and stirred at 70 <C for 12 h. Then the mixture was

cooled down to room temperature, and the solvent toluene was dumped. The resultant
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crude solid was washed repeatedly with ethyl acetate (3>30 mL) and dried at 50 <C
for 12 h under vacuum. Yield: 96%. N-(2-carboxyl-ethyl)-Pyridinium bromide
(CEPYBr): *H NMR (400 MHz, D,0): & = 8.89-8.79 (m, 2H), 8.69-8.60 (m, 1H),
8.19-8.09 (m, 2H), 5.45 (s, 2H); FT-IR (cm™): 3413, 3059, 2980, 1739, 1636, 1487,
1192, 778, 691.

The synthetic procedures for ionic liquids 1-(2-carboxyl-ethyl)-3-methyl
imidazolium bromide (CEMimBr) and 1-(2-carboxyl-ethyl)-3-buthylimidazolium
bromide (CEBimBr) were similar to that of CEPyBr. The main differences were the
corresponding 1-methylimidazole or 1-butylimidazole were used to replace pyridine,

respectively.
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2. The cartesian coordinates of optimized geometries of stable points calculated

at M06-2X/6-31G (d, p) level of theory

Fig. 3A
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Fig. 3B
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-1.634273
-2.701347
-2.130765
0.485276
-0.551363
-0.342485
-0.928654
5.419309
4.916639
6.470984
4.688949
5.355303
5.027329
5.526241
3.540903
3.960279

0.991544
0.088023
-0.267136
-2.075820
-0.592938
-0.136691
-2.905201
-1.610780
-2.450656
0.546218
-0.807760
2.424977
1.858475
2.595673
3.657810
2.466468
2.173943
1.944882
1.888043
3.499955
0.796063
0.447767
-0.813705
0.317341
0.728527
1.298462
-1.662603
-1.013411
-0.730965
1.318785

-1.659850
-1.557084
-2.852496
1.273839
2.029763
0.548685
1.824028
2.021674
0.280953
1.738598
1.594057
0.782691
-0.531041
-1.126976
-1.248088
-0.436080
-2.098310
-1.387552
1.646092
0.876976
-0.417694
-0.546950
-1.228663
-0.273139
0.634253
-1.238187
-0.544094
-2.121229
-1.557769

0.384470
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3.330648
1.563777
2.703989
1.262824

0.181337
2.015648
1.885057
2.216373

-1.811494
-0.620054
-1.016489

0.661329
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