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Scheme and Figure

Scheme S;. A brief method for the synthesis of chelate-based ILs.
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Figure S;. The structure of [Cu(F¢-acac);]- and Cu(Fs-acac),.
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Calculation Section

Cartesian Coordinates and Energies
G: Sum of RI-(U)BP86/SVP Gibbs free energy corrections.
All energies are given in Hartree.

[Cu(F¢-acac)s]

G =-4460.462656

0 imaginary frequencies

C 2.2196409 1.5171398 -3.3225369
C 1.3148109 1.5878198 -2.0630779
O 1.1922629 0.4574168 -1.5012279
C 0.7717489 2.8398858 -1.7235669



T T TTOOO0OQCNQNO0OAQCAQT MM TAOQAAQAOAQNAQTM T TT T AOON

Cu
H
H
H

-0.0640821
-0.4579281
-0.5521001
2.3874639
3.4515749
1.6958419
-0.0453551
-0.1899481
-1.9002151
0.3535039
-0.1384461
0.5218359
-1.2642491
-1.8406251
-1.5225021
-3.0743921
0.2687709
-0.3550321
1.6490469
-4.1511991
-2.8317821
-3.4310241
2.9379779
1.5776569
1.6111159
0.4925099
-0.7872241
-1.1698291
-1.9178091
3.8993409
3.3227989
2.9002039
-2.8833341
-2.4884561
-1.4794151
0.0321879
-1.7138871
1.0108699
0.6476719

3.0613558
2.2417488
4.5222278
2.7190578
1.0590648
0.6706548
5.0062168
5.3916868
4.5668998
-4.4269242
-2.9484522
-2.1952102
-2.6373762
-1.3571482
-0.2686102
-1.1925942
-4.9640962
-5.2384122
-4.4946162
-0.7774822
-0.2671062
-2.3415662
0.4531658
0.1693738
0.3324968
-0.2235362
-0.4902022
-0.4402512
-0.8881852
-0.3571992
1.7310938
0.2643848
0.0584408
-2.0534562
-1.0419442
0.0222078
-3.4412502
3.6929998
-0.3197202

-0.5902849
0.2657911
-0.3530549
-3.9367969
-2.9999739
-4.2391189
0.8082901
-1.3373829
-0.2580169
-0.8451119
-0.8314789
-0.0852319
-1.6479689
-1.7363069
-1.1689469
-2.6646319
0.3965631
-1.6791019
-1.2299059
-1.9578269
-3.6215139
-3.2996289
3.2577321
2.5670241
1.3162771
3.3819411
2.8473231
1.6456561
3.8326921
2.7641951
3.0418961
4.6037551
3.8504051
3.4592151
5.1106171
0.0901951
-2.2407139
-2.3676769
4.4615151

Cu(F¢-acac),



G =-3520.435019
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Experimental Section



Figure S,. HPLC of the IL [C,ymim][Cu(Fs-acac);] (with acetonitrile as the

solvent).
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Table S,. Copper contents in the ILs.
Entry ILs(n) Exp(%) Cal(%) 0%
1 6 7.58 7.46 1.60
2 8 6.93 7.22 4.00
3 10 6.81 7.00 2.70
4 12 6.50 6.79 4.20
5 14 6.27 6.59 4.80

Exp(%) refers to the experimental results from AAS; Cal(%) refers to the theoretical

calculation results; 6% refers to standard deviation.

Table S,. Density, p (g-cm?), Viscosity, n (mPa-s), Conductivity, k¥ (uS-cm'),

and Surface Tension, y (mN-m!), of [C,mim][Cu(F¢-acac);] (n = 6, 8, 10, 12,

14) at 298.15t0 323.15 K

T/K

298.15
303.15
308.15
313.15
318.15
323.15

298.15

560.4
383.9
255.7
182.6
132.9

32.93
29.46
27.71
26.48
25.22

33.83



n T/K p n K Y
303.15 1.451 4343 564  28.04
308.15 1.445 290.7 81.6  25.39
313.15 1.439 203.1 105.5 23.61
318.15 1.433 138.1 138.5 23.02
323.15 1.427 103.8 1833 22.13

298.15 1.426 - 320 2748
303.15 1.420 3645 41.6 2542
308.15 1.414 250.0 58.8 24.22

10 313.15 1.409 178.7 80.5 22.29
318.15 1.403 129.0 106.5 21.38
323.15 1.397 97.1 145.1  20.90
298.15 1.384 - 274  28.86
303.15 1378 3745 358  28.25

b 308.15 1.373 2687 544  26.05
313.15 1.367 190.8 75.7  23.73
318.15 1.361 139.0 984 2239
323.15 1.356 1042 131.6 21.14
298.15 1.344 - 23.5 39.37
303.15 1.339 449.8 33.1 34.15

14 308.15 1.334 3119 476  29.17

313.15 1.330 217.5 66.8 26.60
318.15 1.324 1579 944 24.84
323.15 1.318 117.5 122.6 23.72

ESI-MS and IR information

[Ceémim][Cu(F¢-acac);]: ESI-MS: [Cemim]* 167.2; [Cu(F¢-acac);] 684.0. FT-IR:
3447, 3155, 2938, 2867, 1647, 1552, 1529, 1498, 1463, 1257, 1204, 1149, 1086,
796, 670, 584 cm!.

[Cgmim][Cu(F¢-acac);]: ESI-MS: [Cgmim]* 195.2; [Cu(F¢-acac);] 684.0. FT-IR:
3154, 2934, 2862, 1647, 1552, 1529, 1499, 1464, 1258, 1204, 1150, 1086, 796,

670, 585 cm!.
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[Ciomim][Cu(Fs-acac);]: ESI-MS: [C;omim]* 223.1; [Cu(F¢-acac);]- 684.0. FT-
IR: 3460, 3155, 2931, 2860, 1647, 1552, 1529, 1499, 1463, 1258, 1204, 1150,
1086, 796, 670, 585 cm™!.

[Ciomim][Cu(Fg-acac);]: ESI-MS: [C;omim]* 251.3; [Cu(Fg-acac);]- 684.0. FT-
IR: 3455, 3155, 2930, 2858, 1647, 1552, 1529, 1499, 1464, 1257, 1205, 1149,
1086, 796, 670 cm™!.

[Cismim][Cu(F¢-acac);]: ESI-MS: [C;ymim]* 279.3; [Cu(F¢-acac);]- 684.0. FT-
IR: 3154, 2929, 2857, 1645, 1552, 1530, 1504, 1463, 1256, 1204, 1147, 1086,

796, 670, 585 cm!.
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