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1. Atom coordinates of the [i-Czmim]" ion isomers calculated at the B3LYP/6-311+G(d,p) level
of theory

Asym
Center Atomic Coordinates (Angstroms)
Number Number X Y Z

1 6 1.672108 1.156265 -0.30207
2 6 0.538716 -0.68885 0.119347
3 6 0.349103 1.420203 -0.48217
4 1 0.306888 -1.70675 0.380639
5 1 -0.14896 2.327741 -0.77838
6 1 2.537382 1.787094 -0.41597
7 6 3.020301 -0.88872 0.363259
8 1 3.538131 -0.40019 1.188022
9 1 2.781645 -1.91292 0.642444
10 1 3.651634 -0.89313 -0.52481
11 7 1.770932 -0.1688 0.074733
12 6 -1.84022 0.125171 -0.23726
13 1 -2.15475 0.839522 -1.00119
14 6 -2.41373 0.538975 1.119712
15 1 -3.5041 0.525203 1.069439
16 1 -2.10275 -0.15354 1.906189
17 1 -2.10316 1.547468 1.399935
18 7 -0.34493 0.255252 -0.21798
19 6 -2.26132 -1.27679 -0.66931
20 1 -3.34455 -1.29071 -0.7991

21 1 -1.80726 -1.56292 -1.62024
22 1 -2.02191 -2.02961 0.086656

Rotational constants (GHz)  3.380846 1.027135 0.905195




Sym

Center Atomic Coordinates (Angstroms)
Number Number X Y z
1 6 -0.1133 1.257606 0.00021
2 6 -1.47426 1.232869 0.000155
3 6 -0.75211 -0.84926 -0.00023
4 7 0.32105 -0.05422 -1.8E-05
5 1 0.565309 2.092429 0.00013
6 1 -2.19148 2.036201 0.000263
7 1 -0.73267 -1.92653 -0.00017
8 7 -1.85689 -0.09441 -0.0002
9 6 1.745121 -0.52324 -6.9E-05
10 1 1.668071 -1.6131 -0.00025
11 6 2.447315 -0.06821 -1.2793
12 1 2.547248 1.019281 -1.31845
13 1 3.45261 -0.49252 -1.30421
14 1 1.915235 -0.4039 -2.17157
15 6 2.447239 -0.06864 1.279365
16 1 1.91545 -0.40521 2.17148
17 1 3.452777 -0.4924 1.303864
18 1 2.54653 1.018876 1.319215
19 6 -3.24171 -0.58928 0.000041
20 1 -3.22856 -1.67729 -0.00238
21 1 -3.75396 -0.23523 0.894123
22 1 -3.75552 -0.23138 -0.8916
Rotational Constants (GHz)  3.837107 0.938915 0.910076




2. Vibrational frequencies for two rotational isomers of the [i-Csmim]™ ion calculated at the
B3LYP/6-311+G(d,p) level of theory

Asym Sym

Veal IR IRaman Veal Iir IRaman
(cm?)  (kmmol®) (A*amu?) (em™)  (km mol™?) (A* amu™?)
22.0 0.28 1.92 43.3 0.11 1.72
71.6 0.17 0.29 73.2 0.17 0.19
122.1 1.04 1.55 127.4 0.84 2.28
181.9 0.55 0.50 191.2 0.01 0.13
233.0 1.80 0.93 228.9 1.47 0.63
240.5 0.08 0.04 232.4 0.75 0.32
271.8 0.11 0.06 265.5 0.02 0.18
322.4 0.09 1.23 298.9 0.26 1.80
366.6 0.39 0.34 374.9 0.21 0.56
420.1 0.28 0.79 411.3 0.44 0.02
476.2 1.04 3.59 481.3 1.44 4.69
589.8 2.20 4,72 610.9 1.25 3.23
632.4 9.82 0.17 633.3 10.11 0.18
665.9 17.26 0.13 669.1 19.26 0.20
694.4 9.44 2.44 685.0 10.78 2.67
753.2 29.40 0.15 750.6 26.84 0.16
837.0 32.14 0.28 836.8 32.98 0.20
880.6 0.07 0.79 879.9 0.05 0.82
883.1 1.39 8.66 883.6 2.14 8.57
946.3 1.37 0.36 944.8 0.93 0.36
956.9 0.08 1.70 955.9 0.11 1.82
1017.3 1.73 2.53 1024.0 1.57 453
1037.7 0.41 7.42 1037.0 0.81 7.21
1099.4 3.21 3.66 1092.5 2.39 3.98
1122.8 7.45 2.98 1100.3 1.57 1.20
1128.3 7.12 572 1125.0 13.32 2.85
1144.7 19.56 3.14 1147.1 2.94 0.77
1149.0 4.44 0.70 1151.0 3.47 2.86
1159.4 81.05 0.94 1169.1 124.13 1.72
1194.2 38.90 1.37 1196.4 22.15 2.40
1282.4 7.66 1.35 1280.8 6.12 2.17
1323.6 6.86 15.90 1316.9 2.10 9.07

1348.8 19.73 13.54 1344.2 1.69 3.88
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