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Figure S1. B97-3c simulated IR spectra for clusters ([Emim][BF,])s of lowest free energy
(Cluster 1), of the second-lowest free energy (Cluster 2) of the third-lowest free energy (Cluster
3) and of the fourth-lowest free energy (Cluster 4). The spectra are normalized so that the

maximum intensity is equal to unity.

Figure S2: The H-F distances (in A) computed for [BF,]- anions closest to the ring protons of

the solvated [Emim]" cation in the cluster (([Emim][BF,])s shown in Fig. 1, B (main text).



Table S1. Fundamental frequencies (cm™!) of gaseous [Emim]* cation and [BF,]- anion, and the

corresponding B97-3¢ and B3LYP/6-31+G** computed values.

Assignment B97-3¢c? CIVP experiment® B3LYP/6-31+G(d,p)*
[BF,]
V3 asym. Str. 1045 1068 1052
[Emim]*
C2H oop bend 804 821 805
C4H/C5H ip bend 1099 1099
N1C2N3 ring sym. str. 1109 Hos
C2H ip bend 1143 1158 1146
Me CHj; bend 1457 1450 1452
Et CH; bend 1468 1471 1467
N1C2N3 ring asym. str. 1548 1555
C2N3/CACS ring asym. str. 1557 153 1563
Et CH; sym. str. 2958 2978
Me CHj; sym. str. 2981 2972
2991
Et CH; sym. str. 2984 2981
Et CH; asym. str. 3037 3029
Et CH, asym. str. 3042 3008 3039
C2H str. 3174 3132 3178
C4H/CS5H asym. str. 3168 3163 3174
C4H/C5H sym. str. 3185 3180 3192

@ Harmonic frequencies without scaling for the range v < 1100 cm!, and with a scaling factor of
0.979 for the range v > 1100 cm’!; ® Cryogenic Ion Vibrational Predissociation spectroscopy data
from Ref.!; © Harmonic frequencies scaled by 0.97 for the range v < 1800 cm!, and with a
scaling factor of 0.9639 for the range v > 2900 cm™! (from Ref.?).




Cartesian coordinates of species shown in Fig. 1 (main text)
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