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1. Abbreviations

Abbreviations for ions in this perspective are given in Figure S1.
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Figure S1: Abbreviations for cations (top) and anions (bottom).



2. Potential energy calculations

We followed the approach described in Ref. [S1] to obtain the potential energy as a function of the
dihedral angle in 5° steps at the full MP2/cc-pVTZ//B3LYP-GD3BJ/6-311+G(d,p) level of theory using
the Gaussian software package, revision D.01.5%

Table S1: Energy as a function of dihedral angles for rotation around the given bonds. Energies are given in kJ/mol.

[neo-C-C;im]* | [neo-Si-Ci;im]* [neo-C-Ciim]* | [neo-Si-Ciim]*
Angle / c-C N-C C-Si N-C Angle / c-C N-C C-Si N-C
degrees | bond | bond | bond | bond | degrees | bond | bond | bond | bond
0 21.8 | 206 |8.5 8.5 185 0.2 23.6 0.0 10.3
5 21.4 20.6 8.2 8.5 190 1.1 23.2 0.3 10.1
10 19.9 | 20.5 8.0 8.5 195 2.5 22.5 0.7 9.7
15 17.8 20.2 7.3 8.4 200 4.4 21.5 1.4 9.2
20 152 | 199 |65 8.2 205 6.7 20.4 3.5 8.6
25 12.4 19.3 5.5 7.9 210 9.3 19.1 4.5 7.9
30 9.6 18.6 |44 7.6 215 12.2 | 17.5 5.6 7.2
35 7.0 17.6 34 7.3 220 15.1 15.7 6.6 6.4
40 4.7 16.4 1.4 6.9 225 17.8 | 13.5 6.6 5.6
45 2.8 14.7 0.7 6.4 230 20.0 11.3 7.5 4.7
50 1.3 125 | 0.2 5.7 235 21.4 | 9.0 8.2 3.8
55 0.4 10.2 0.0 4.9 240 21.8 6.8 8.5 3.0
60 0.0 7.7 0.0 4.0 245 21.2 | 4.9 8.5 2.2
65 0.1 5.5 0.0 3.1 250 19.5 3.2 8.1 14
70 0.8 3.6 0.4 2.1 255 17.1 | 1.8 7.5 0.8
75 2.1 2.0 0.9 1.3 260 14.3 0.8 6.7 0.3
80 3.8 0.9 2.6 0.7 265 11.4 | 0.2 5.7 0.1
85 6.0 0.2 3.7 0.2 270 8.6 0.0 4.7 0.0
90 8.6 0.0 4.7 0.0 275 6.0 0.2 2.5 0.2
95 114 | 0.2 5.7 0.1 280 3.8 0.9 1.6 0.7
100 143 | 0.8 6.7 0.3 285 2.1 2.0 0.9 1.3
105 171 |18 6.8 0.8 290 0.8 3.6 0.3 21
110 195 |3.2 7.6 1.4 295 0.1 5.5 0.0 3.1
115 211 | 4.9 8.2 2.2 300 0.0 7.7 0.0 4.0
120 21.8 | 6.8 8.5 3.0 305 0.4 10.2 0.0 4.9
125 215 | 9.0 8.4 3.8 310 1.3 12.5 0.2 5.7
130 200 | 113 8.0 4.7 315 2.8 14.7 0.7 6.4
135 17.8 | 135 7.4 5.6 320 4.7 16.4 1.4 6.9
140 15.1 15.7 6.5 6.4 325 7.0 17.6 2.2 7.3
145 12.2 | 175 5.6 7.2 330 9.6 18.6 4.4 7.6
150 9.3 19.1 4.5 7.9 335 124 19.3 5.4 7.9
155 6.7 204 | 35 8.6 340 15.2 | 19.9 6.5 8.2
160 4.4 21.5 2.5 9.2 345 17.8 | 20.2 7.3 8.4
165 2.5 225 | 0.7 9.7 350 19.9 | 20.5 8.0 8.5
170 1.1 23.2 | 0.3 10.1 | 355 213 | 20.6 8.4 8.5
175 0.2 23.6 | 0.0 10.3 360 21.8 | 20.6 8.5 8.5
180 0.0 23.7 | 0.0 10.3




3. Volume and charge arm calculations

Ab initio calculations to obtain ion volumes were performed following the approach in Ref. [S1] at
the full MP2/cc-pVTZ//B3LYP-GD3BJ/6-311+G(d,p) level of theory using the Gaussian software
package, revision D.01.5% Then, the Multiwfn34 software package was used to integrate the MP2
density as described in Ref. [S5]. For completeness, volumes and relative charge arm lengths for the
B3LYP-GD3BJ/6-311+G(d,p) level of theory are given in Table S2.

Table S2: Volumes and charge arm lengths at the DFT level of theory.

Anion Volume Relative
(cation is always [C,Ciim]Y) charge arm
[B(CN)4]” 156 0
[BF(CN)s]” 136 0.09
[BF2(CN),]" 115 0.12
[BF3(CN)] 94 0.12
[BF4] 73 0
[B(CN)a]” 156 0
[BCI(CN)s] 154 0.01
[BCly(CN),]” 152 0.01
[BCI3(CN)]- 150 0.02
[BCla]" 147 0




4. Melting points of imidazolium [NTf;]~ salts

20 different methylation patterns of the imidazolium cation are possible. Melting points of the
corresponding [NTf,]™ salts, where available to a structure search on SciFinder, are given in Figure S2.
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Figure S2: Possible imidazolium methylation patterns. The numbers are the melting points of the corresponding [NTf,]~
salts. Data from [S6], [S7] and [S8].



5. Isodensity conditions for [C4C1im][NTf;]

Pressure dependent data for [C4C1im][NTf,]* allow us to estimate the viscosity at isodensity
conditions, Figure S3. The viscosity at isodensity conditions is 73.1 mPa s as obtained from the fit.
The pressure at isodensity conditions was interpolated, Figure S4, to yield a required pressure of
30.0 MPa.
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Figure S3: Viscosity as a function of density for [C4C;im][NTf,](5%. The red line is a fit using a density scaling model.
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Figure S4: Pressure as a function of density for [C4C1im][NTf,]9. The required pressure was estimated by linear
interpolation in the relevant region.
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