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Figure S 5. 13C NMR spectrum of B(Camea)(n-butyl).

-

~

o

™

/N\B/O
[B(C2mea)(n-Butyl)]

I A S o e o o e T L o o
150 100 50 0 -50 -100 -150 -200

Chemical Shift (ppm)
Figure S 6. 1B NMR spectrum of B(Camea)(n-butyl).

d
©
0
N
I
e f
N o
d~ "B”
a”  ¢Yb
a
[B(C2mea)(sec-Butyl)]
'METHANOL-d4|
f : e
N & 2
oM - - MmO i
RIy 212 378
mH - 8 [\] [N
\B ® o T
2.32 2.33 3.36 1.00 0.81 0.91 5.52
L |- (] | I 1 Il |
L B S L o e o o e o e L o o o o L B e o o e o LI o e e o e e o
4.0 35 3.0 25 2.0 1.5 1.0 0.5

Chemical Shift (ppm)

Internal



Figure S 7. *H NMR spectrum of B(Camea)(sec-butyl).
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Figure S 11. 3C NMR spectrum of B(Camea)(iso-butyl).
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Figure S 25. 'H NMR spectrum of IL-1 [B(Camea)(n-butyl)(Ns11)][EH].
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Figure S 28. H NMR spectrum of IL-2 [B(Czmea)(n-butyl)(Ns11)][MA].
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Figure S 30. 1B NMR spectrum of IL-2 [B(C2mea)(n-butyl)(Nsi1)][MA].
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Figure S 32. 3C NMR spectrum of IL-3 [B(Camea)(n-butyl)(Ns11)][O1].
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Figure S 34. 'H NMR spectrum of IL-4 [B(Camea)(sec-butyl)(Ns11)][EH].
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Figure S 35. 3C NMR spectrum of IL-4 [B(Camea)(sec-butyl)(Ns11)][EH].
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Figure S 36. 1B NMR spectrum of IL-4 [B(Camea)(sec-butyl)(Ns11)][EH].
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Figure S 37. 'H NMR spectrum of IL-5 [B(Camea)(sec-butyl)(Ns:1][MA].
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Figure S 38. 13C NMR spectrum of IL-5 [B(Camea)(sec-butyl)(Ns111[MA].
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Figure S 41. 13C NMR spectrum of IL-6 [B(Camea)(sec-butyl)(Ng11][Ol].
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Figure S 47. 13C NMR spectrum of IL-8 [B(Camea)(iso-butyl)(Ns11)][MA].
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Figure S 48. 1B NMR spectrum of IL-8 [B(Camea)(iso-butyl)(Ns11)][MA].
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Figure S 53. Mass spectrum of IL-2 [B(Camea)(n-butyl)(Ns11)][MA].
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Figure S 55. Mass spectrum of IL-4 [B(Camea)(sec-butyl)(Ns11)][EH].
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Figure S 56. Mass spectrum of IL-5 [B(Czmea)(sec-butyl)(Ns11][MA].
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Figure S 58. Mass spectrum of IL-7 [B(Camea)(iso-butyl)(Ns11)][EH].
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Figure S 59. Mass spectrum of IL-8 [B(C2mea)(iso-butyl) (Ns11)][MA].
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Figure S 60. Mass spectrum of I1L-9 [B(Camea)(iso-butyl) (Ns11)][Ol].
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Figure S 61. 1B NMR spectra of B(Camea)(sec-Bu) and derived ILs: [ B(Camea)(sec-Bu)(Ns11)][OMs], IL-4, IL-5 and IL-6. Green-
shaded area designates the chemical shift regions of tricoordinate boron compounds while blue area designates
tetracoordinate species.
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Figure S 62. !B NMR spectra of B(Camea)(iso-Bu) and derived ILs: [ B(Camea)(iso-Bu)(Ng11)][OMs], IL-7, IL-8 and IL-9. Green-
shaded area designates the chemical shift regions of tricoordinate boron compounds while blue area designates

tetracoordinate species.
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Figure S 63. Raman spectra of B(Camea)(n-Bu) and the derived ILs: [B(C2mea)(n-Bu)(Ng11)][OMs], IL-1, IL-2 and IL-3.
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Figure S 64. Raman spectra of B(Cz2mea)(sec-Bu) and the derived ILs: [B(Czmea)(sec-Bu)(Ns11)][OMs], IL-4, IL-5 and IL-6.
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Figure S 65. Raman spectra of B(Camea)(iso-Bu) and the derived ILs: [B(Camea)(iso-Bu)(Ns11)][OMs], IL-7, IL-8 and IL-9.
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Figure S 66. DSC traces of neat of B(Czmea)nBu, and the derived ILs: [B(Czmea)(Ns11)nBul[OMs], IL1, IL2 and IL3. Temperature
scan rate: 2 °C min-'. DSC trace from the second thermal cycle.
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Figure S 67. DSC traces of neat of B(Cames)secBu, and the derived ILs: [B(Camea)(Ns11)secBu][OMs], IL4, IL5 and IL6.
Temperature scan rate: 2 °C min-. DSC trace from the second thermal cycle.
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Figure S 68. DSC traces of neat of B(Czmea)isoBu, and the derived ILs: [B(Czmea)(Ns11)isoBu][OMs], IL7, IL8 and IL9.
Temperature scan rate: 2 °C min-. DSC trace from the second thermal cycle.
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Figure S 69. Photograph of 9 boronium ILs in Group Ill+ base oil.
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Figure S 70. Friction coefficient profile of Group lll+ base oil and mixtures containing GMO and nine new boronium ILs at
1800 s test time and above
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Figure S 71. Chemical structure of glycerol monooleate (GMO), a common type of friction modifier.
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Figure S 72. 'H NMR (400 MHz) spectrum of glycerol monooleate (GMO).
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Figure S 73. 13C NMR spectrum of glycerol monooleate (GMO).
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