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Vibrational spectroscopy 

 

 

Figure S1: Full Raman spectrum of [Me3N(C6H3(CF3)2)][BF4] at r.t. 

 

 

Figure S2: Full IR spectrum of [Me3N(C6H3(CF3)2)][BF4] at r.t. 
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Figure S3: Full Raman spectrum of [Me3N(C6H3(CH3)2)][BF4] at r.t. 

 

 

Figure S4: Full IR spectrum of [Me3N(C6H3(CH3)2)][BF4] at r.t. 
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NMR spectroscopy 

 

 

Figure S5: 19F NMR (565 MHz, MeCN-d3). 

 

Figure S6: 1H NMR (600 MHz, MeCN-d3). 



S6 

 

Figure S7: 13C NMR (151 MHz, MeCN-d3). 

 

Figure S8: 19F NMR (377 MHz, MeCN-d3). 

 

Figure S9: 1H NMR (401 MHz, MeCN-d3). 
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Figure S10: 13C NMR (101 MHz, MeCN-d3). 
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Atom parameters for [Me3N(C6H3(CF3)2)][BF4] 

 

Figure S11: Molecular structure of the cation of [Me3N(C6H3(CF3)2)][BF4] in the crystal and atom 

numbering adopted. 

Table S1: Fractional atomic coordinates (×104) and equivalent 
isotropic displacement parameters (Å2×103) for 
[Me3N(C6H3(CF3)2)][BF4]. Ueq is defined as 1/3 of the trace of the 
orthogonalized Uij tensor. 

Atom x y z Ueq 

B1 1219(5) 7662(4) 1836.4(9) 16.0(6) 

F7 –336(3) 7605(3) 2165.1(5) 30.5(4) 

F8 3316(3) 7352(2) 2005.6(5) 25.4(4) 

F9 1184(3) 9347(2) 1648.1(6) 30.3(4) 

F10 728(3) 6378(2) 1530.5(5) 23.8(4) 

     

C11 –3638(5) 991(4) 1740.7(9) 21.6(6) 

C10 –2715(5) 3982(4) 1987.5(9) 22.5(7) 

C9 –6436(5) 2861(4) 2094.1(8) 16.8(6) 

N1 –4498(4) 2870(3) 1789.0(6) 14.7(5) 

C1 –5213(4) 3581(3) 1359.5(8) 12.7(5) 

C2 –4265(5) 5111(3) 1194.6(8) 15.2(6) 

C3 –5014(5) 5738(4) 799.7(8) 17.1(6) 

C4 –6665(5) 4877(4) 574.2(8) 17.4(6) 

C5 –7563(5) 3335(3) 746.4(8) 17.2(6) 

C6 –6846(4) 2673(4) 1140.4(8) 15.4(5) 

C7 –3963(5) 7397(4) 626.1(8) 25.5(7) 

F1 –1773(4) 7286(3) 617.0(8) 56.2(7) 

F2 –4423(5) 8810(2) 865.0(7) 60.3(8) 

F3 –4582(4) 7778(3) 229.1(6) 46.7(6) 

C8 –9343(5) 2350(4) 513.6(8) 22.5(6) 

F4 –9922(4) 3123(3) 148.0(6) 50.5(6) 

F5 –11164(3) 2175(3) 752.3(6) 42.1(5) 

F6 –8744(3) 689(3) 411.2(6) 39.9(5) 
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Table S2: Anisotropic displacement parameters (Å2×103) for [Me3N(C6H3(CF3)2)][BF4]. The 
anisotropic displacement factor exponent takes the form: –2π2[h2a*2U11+2hka*b*U12+…]. 

Atom U11 U22 U33 U23 U13 U12 

B1 15.5(14) 14.8(13) 17.5(14) –1.5(12) 1.6(12) –4.0(13) 

F7 29.0(9) 39.9(10) 22.7(8) –10.0(8) 11.7(7) –10.8(9) 

F8 22.7(9) 28.3(9) 25.3(8) –1.3(7) –8.3(7) 2.1(8) 

F9 26.5(9) 18.6(8) 45.9(11) 9.1(8) –3.7(9) –0.7(8) 

F10 25.2(9) 26.6(8) 19.5(8) –7.1(7) 0.7(7) –7.6(8) 

       

C11 21.6(15) 19.3(14) 24.0(15) 5.4(11) 1.7(13) 6.6(12) 

C10 23.2(16) 29.4(15) 14.7(14) 5.5(12) –7.1(12) –10.5(13) 

C9 17.8(14) 21.3(13) 11.4(12) 2.9(10) 3.4(10) 0.4(12) 

N1 14.3(11) 17.7(10) 12.0(10) 3.0(9) –1.6(9) 0.3(10) 

C1 13.0(13) 16.1(11) 8.9(12) 0.8(10) –0.3(10) 3.0(11) 

C2 16.0(14) 17.6(12) 12.0(12) –1.6(10) 0.4(10) –1.1(11) 

C3 21.3(15) 18.0(12) 12.0(13) 0.8(10) 3.9(11) 1.0(12) 

C4 20.8(14) 20.9(13) 10.4(12) 0.9(11) 1.1(11) 2.1(12) 

C5 17.4(14) 18.9(13) 15.3(13) –2.8(11) 0.1(11) 1.7(12) 

C6 16.7(13) 15.8(12) 13.7(12) –0.1(10) 2.5(10) 0.8(12) 

C7 33.5(17) 26.5(16) 16.3(13) 4.5(12) –1.2(12) –6.8(15) 

F1 35.2(13) 59.9(14) 73.5(15) 37.6(13) –1.1(10) –18.4(11) 

F2 118(2) 21.7(9) 41.4(12) –4.9(9) 28.9(14) –19.8(13) 

F3 72.8(15) 44.5(11) 22.8(9) 19.6(9) –13.5(10) –25.6(12) 

C8 24.0(16) 27.6(15) 15.8(13) –1.5(12) –2.1(11) –0.9(14) 

F4 62.9(15) 55.2(13) 33.5(11) 16.8(10) –32.8(11) –25.4(12) 

F5 22.6(10) 68.7(14) 35.0(10) –18.4(10) 5.0(8) –14.4(11) 

F6 36.9(11) 33.0(10) 49.6(12) –19.8(9) –9.0(10) –4.4(10) 

 

Table S3: Bond lengths for [Me3N(C6H3(CF3)2)][BF4]. 

Atom Atom Length in pm 

F7 B1 139.0(3) 

F8 B1 139.4(4) 

F9 B1 139.2(3) 

F10 B1 138.6(3) 

   

N1 C11 151.0(3) 

N1 C10 149.8(3) 

N1 C9 150.9(3) 

N1 C1 150.1(3) 

C1 C2 138.1(4) 

C3 C2 139.1(4) 

C3 C4 138.1(4) 

C4 C5 138.5(4) 

C6 C5 139.1(4) 

C1 C6 138.1(4) 
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C7 C3 149.8(4) 

F1 C7 132.9(4) 

F2 C7 132.3(4) 

F3 C7 132.1(3) 

C5 C8 149.4(4) 

C8 F4 132.3(3) 

C8 F5 133.6(3) 

C8 F6 133.6(4) 

 

Table S4: Bond angles for [Me3N(C6H3(CF3)2)][BF4]. 

Atom Atom Atom Angle in deg 

C1 N1 C9 109.65(19) 

C1 N1 C11 110.0(2) 

C9 N1 C11 109.1(2) 

C10 N1 C1 112.1(2) 

C10 N1 C9 107.7(2) 

C10 N1 C11 108.2(2) 

F7 B1 F8 109.5(2) 

F7 B1 F9 109.1(2) 

F9 B1 F8 108.9(2) 

F10 B1 F8 109.8(2) 

F10 B1 F7 109.7(2) 

F10 B1 F9 109.8(2) 

F3 C7 F1 106.1(2) 

F3 C7 F2 107.0(3) 

F3 C7 C3 113.3(2) 

F1 C7 C3 112.3(3) 

F2 C7 F1 105.8(3) 

F2 C7 C3 111.9(2) 

C4 C3 C7 120.9(2) 

C4 C3 C2 121.8(3) 

C2 C3 C7 117.4(3) 

C3 C4 C5 118.6(2) 

C2 C1 N1 120.3(2) 

C6 C1 N1 118.0(2) 

C6 C1 C2 121.6(2) 

C1 C2 C3 118.2(3) 

C1 C6 C5 118.8(2) 

C4 C5 C6 121.1(3) 

C4 C5 C8 120.6(2) 

C6 C5 C8 118.4(2) 

F5 C8 C5 112.1(2) 

F6 C8 C5 112.4(2) 

F6 C8 F5 105.4(2) 

F4 C8 C5 113.0(2) 

F4 C8 F5 107.5(3) 

F4 C8 F6 106.0(2) 
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Atom parameters for [Me3N(C6H3(CH3)2)][BF4] 

 

Figure S12: Molecular structure of the cation of [Me3N(C6H3(CH3)2)][BF4] in the crystal and atom 

numbering adopted. 

Table S5: Fractional atomic coordinates (×104) and equivalent 
isotropic displacement parameters (Å2×103) for 
[Me3N(C6H3(CH3)2)][BF4]. Ueq is defined as 1/3 of the trace of the 
orthogonalized Uij tensor. 

Atom x y z Ueq 

B1 7842(4) 7500 5986.5(17) 26.3(7) 

F3 8921.2(18) 8725.7(14) 6107.7(7) 38.5(4) 

F1 6288(3) 7500 6423.1(12) 50.8(6) 

F2 7253(3) 7500 5276.2(10) 46.3(6) 

     

C1 2696(3) 8788(2) 4984.5(11) 31.5(5) 

C2 802(4) 7500 4089.8(17) 36.9(8) 

N1 2621(3) 7500 4497.5(12) 23.9(5) 

C3 4216(4) 7500 3966.0(14) 22.0(6) 

C4 4894(3) 6200(2) 3711.6(10) 23.6(5) 

C5 6335(2) 6190(2) 3200.6(10) 23.2(5) 

C6 7029(4) 7500 2959.0(14) 23.2(6) 

C7 7095(3) 4786(2) 2925.7(11) 29.5(5) 
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Table S6: Anisotropic displacement parameters (Å2×103) for [Me3N(C6H3(CH3)2)][BF4]. The 
anisotropic displacement factor exponent takes the form: –2π2[h2a*2U11+2hka*b*U12+…]. 

Atom U11 U22 U33 U23 U13 U12 

B1 22.2(15) 27.0(16) 29.7(16) 0 3.7(13) 0 

F3 33.4(7) 35.8(7) 46.4(8) 1.1(6) –3.5(5) –8.9(6) 

F1 38.1(11) 43.7(12) 70.6(14) 0 29.2(10) 0 

F2 47.4(12) 52.3(12) 39.3(11) 0 –14.0(9) 0 

       

C1 32.5(11) 30.0(11) 32.1(10) –5.0(9) 9.7(9) –1.9(9) 

C2 16.5(14) 55(2) 38.8(17) 0 –0.5(12) 0 

N1 18.7(11) 29.0(12) 24.0(11) 0 3.2(9) 0 

C3 14.6(12) 31.8(15) 19.7(12) 0 1.1(10) 0 

C4 19.0(9) 27.2(11) 24.8(9) 1.7(8) –2.4(7) 0.6(8) 

C5 16.7(8) 29.6(11) 23.3(9) –0.2(8) –1.6(7) 2.2(8) 

C6 14.7(12) 33.0(15) 22.0(13) 0 1.3(10) 0 

C7 24.9(10) 32.0(12) 31.5(10) –2.1(9) 4.3(8) 3.7(9) 

 

Table S7: Bond lengths for [Me3N(C6H3(CH3)2)][BF4]. 

Atom Atom Length in pm 

F3 B1 1.394(2) 

F1 B1 1.374(4) 

F2 B1 1.392(4) 

   

N1 C1 1.507(2) 

N1 C11 1.507(2) 

N1 C2 1.501(4) 

N1 C3 1.508(3) 

C3 C4 1.387(2) 

C3 C41 1.387(2) 

C4 C5 1.401(3) 

C5 C6 1.392(2) 

C5 C7 1.506(3) 

 

Table S8: Bond angles for [Me3N(C6H3(CH3)2)][BF4]. 

Atom Atom Atom Angle in deg 

C11 N1 C3 111.76(13) 

C1 N1 C3 111.76(13) 

C1 N1 C1´ 105.6(2) 

C2 N1 C3 108.3(2) 

C2 N1 C1 109.71(15) 

C2 N1 C1´ 109.71(15) 

C4 C3 N1 119.16(12) 

C4´ C3 N1 119.16(12) 

C4´ C3 C4 121.6(2) 
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C3 C4 C5 119.58(19) 

C4 C5 C7 120.07(18) 

C6 C5 C4 118.37(18) 

C6 C5 C7 121.56(17) 

C5´ C6 C5 122.5(2) 

F3 B1 F3´ 109.9(2) 

F2 B1 F3´ 108.70(17) 

F2 B1 F3 108.70(17) 

F1 B1 F3 110.28(17) 

F1 B1 F3´ 110.28(17) 

F1 B1 F2 108.9(3) 
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Quantum chemistry 

The strong influence of the fluorinated groups can be visualized by the lowering of the orbital energies, 

as shown in Figure S13. 

 

 

Figure S13: Frontier orbitals of [Me3N(C6H3(CF3)2)][BF4] (right) and [Me3N(C6H3(CH3)2)][BF4] (left) at 
B3LYP-D3(BJ)/aug-cc-pVTZ (ORCA 5.03) level of theory. The contour value is set to 0.03 in 
CHEMCRAFT 1.8. 
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XYZ Files 

 

Final Gibbs free energy: –1079.74236651 Eh 

 

  C   –5.42106470140099      0.56069822492959     –0.09573727742072 

  C   –5.42245374183390     –0.83040955428089     –0.13942275840395 

  C   –4.23624405115097     –1.54219354874894     –0.20804248918683 

  C   –3.03250279983292     –0.84881690523408     –0.23381244043588 

  C   –3.01252696818647      0.53664873284883     –0.19117058143461 

  C   –4.21195536543233      1.23259885865897     –0.12164874919593 

  N   –4.15640178474134      2.73367301122591     –0.07260955974174 

  H   –2.05894034080998      1.04054636208052     –0.21645561771109 

  H   –4.24593974924030     –2.62134869575229     –0.24113196541607 

  H   –6.36721930621032      1.07034279593216     –0.03786714597688 

  C   –5.52059388807464      3.36430098338269      0.00273113206231 

  H   –6.09195695595490      3.09405762402923     –0.87886451640061 

  H   –5.38150510433315      4.43994659986173      0.03465348063589 

  H   –6.02216213731460      3.03218747563657      0.90546324413683 

  C   –3.47790483052386      3.25686387591635     –1.31860985318452 

  H   –4.04452848212844      2.92154556648413     –2.18156551835801 

  H   –2.46600969816578      2.87262858312457     –1.36543459576196 

  H   –3.46234429178275      4.34161148737326     –1.26833007966883 

  C   –3.38142550812665      3.17181420236959      1.14983683589975 

  H   –3.87869135553065      2.77424019837690      2.02897393574432 

  H   –3.36883303865257      4.25745729132399      1.17478326115388 

  H   –2.36935755088693      2.78985672006722      1.08989898987828 

  C   –1.72016680614561     –1.60468424511704     –0.25610988336247 

  F   –1.84220408785424     –2.78328731435342     –0.87544130540832 

  F   –1.29079461157177     –1.83650344179156      0.99823266821287 

  F   –0.76395094727145     –0.89596660882155     –0.88596498761111 
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  C   –6.75027328451381     –1.55875479624524     –0.15882743176785 

  F   –7.68831933554673     –0.87118027604055      0.51995525920377 

  F   –6.65124109301263     –2.77642712796263      0.38440796033033 

  F   –7.19037818376913     –1.70157607927406     –1.42261001081084 

 

 

Final Gibbs free energy: –484.20102753 Eh 

 

  C   –5.47682120322968      0.54388190270084     –0.09024431269994 

  C   –5.42351360662755     –0.85600348100723     –0.05557672043057 

  C   –4.18431075780483     –1.47708441311247     –0.10859211173262 

  C   –2.99411002597645     –0.75076345889781     –0.19884974622383 

  C   –3.06560493713467      0.63688555034427     –0.23376598899817 

  C   –4.30401133423817      1.26752847982283     –0.17918299401607 

  N   –4.32377158086493      2.77586179445019     –0.21470685240011 

  H   –2.14638882732780      1.19987778411985     –0.30040709661931 

  H   –4.13659249749864     –2.55802121916598     –0.07776234533874 

  H   –6.44349431446394      1.01747770168922     –0.04418978596031 

  C   –5.71283559036329      3.34355498003599     –0.15595233636877 

  H   –6.28122097662655      2.99177283040276     –1.00986531972903 

  H   –5.62795256748291      4.42506234844404     –0.18945990000329 

  H   –6.18653478622773      3.04000376830884      0.77108807065574 

  C   –3.68849653519394      3.26061413517255     –1.49495576187304 

  H   –4.24781181809728      2.84786741934484     –2.32841958798641 

  H   –2.66105535312243      2.92100665372681     –1.53580260977106 

  H   –3.72476608752974      4.34630340484108     –1.50847213510976 

  C   –3.55930949775035      3.31960229138398      0.96753141210971 

  H   –4.02769479382985      2.94860930202575      1.87354232729226 

  H   –3.59623170326450      4.40482977413000      0.93301410301899 

  H   –2.53259113931753      2.97888414000368      0.91697484120830 

  C   –1.67066277388086     –1.45914247431209     –0.25601827726410 

  H   –1.61819021635678     –2.10774118295652     –1.13156380723355 



S17 

  H   –1.53290043328954     –2.09160300634117      0.62182014713252 

  H   –0.83887852175607     –0.75901088147170     –0.30341574634769 

  C   –6.69659495002166     –1.65091551275215      0.02067317645341 

  H   –7.37203221687326     –1.24596708962072      0.77447489258933 

  H   –6.49792381554937     –2.69187780536622      0.26538950097069 

  H   –7.22285999190991     –1.62811280143770     –0.93580587722851 
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