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Table S1  Structures of the polyatomic ions investigated in this study; note, halide-containing liquids
were also studied.

Abbreviation Structure Name

[CsC1Im]* ~ N —CeHi7 1-octyl-3-methylimidazolium

[CsPy]* <@>N_CBH" 1-octyl-pyridinium

[OACc]- o acetate
S)
o
[BF4]- '|=® tetrafluoroborate
/B\"'I////F
F
[TfO]- o (I? trifluoromethanesulfonate
o—ﬁ.—CF3
o
[Tf2N]- © bis[(trifluoromethane)sulfonyl]imide
N N. 7




Table S2. Binding Energies of all elements for [Pd(PPhs3)s] dissolved in [CsPy][BF4] and the phosphineimidazolylidene palladium complexes in a
range of [CsCilm]*-based ionic liquids. XP spectra for all Pd-containing samples were charge corrected by referencing the Caxy 1s component to
285.0 eV.. It must be noted that the experimental error associated with measurement of binding energies is + 0.1 eV.

lonic Liquid Binding Energy / eV

Cation Anion Pd3ds;; Cakpls C21s C%1s  Cé71s Ncaton 1S Ccr3 1S Nanion 1s 0 1s F1ls S2ps3;, Bls Cl2psp
(Chetero) (Cinter)

[CsPy]* [BF4]-  336.5 285.0 2869 286.0 4024 686.0 194.2

[CeCiIm]* [Tf;N]- 338.7 285.0 287.7 287.0 2864 402.1 2928 399.5 532.6 6888 1689

[CeCidm]*  [TfO] 338.5 285.0 287.6 2869 2864 402.0 2925 532.0 6885 1684

[CsCim]*  [BF4]- 3384  285.0 287.6 2869 2864 4020 686.0 194.2

[CeCilm]+  CI 338.2 285.0 287.2 286.6 286.0 401.6 197.0

[CsCilm]*  [OAc] 337.6 285.0 287.4 286.6 286.0 401.6 530.3




Table S3. Binding Energies and FWHM of the Pd 3ds;, peak for solid [Pd(PPhs)4],
[Pd(PPh3)4] dissolved in [CgPy][BF4], and the phosphineimidazolylidene palladium
complexes in a range of [CgCiIm]+-based ionic liquids. This data is correlated to hydrogen
bond acceptor ability (8). The binding energy of Pd 3ds,; for solid [Pd(PPhs)s] was
obtained after charge corrected to Cpenzene 15 at 284.7 eV. All other peaks were charge
corrected by referencing the Caxy 1s component to 285.0 eV. The error in binding
energies is + 0.1 eV.

[onic liquid Binding Energy Pd FWHM / eV Hydrogen bond
Cation 3ds,2/ eV Acceptor Ability (5)?
Anion
Solid Sample 336.4 1.8
[CsPy]* [BF4]- 336.5 1.1
[CeCilm]* [Tf2N]- 338.7 1.1 0.42
[CeCilm]* [TfO] 338.5 0.9 0.57
[CeCilm]* [BF4]- 338.4 1.0 0.55
[CsCilm]+  CI- 338.2 0.8 0.95
[CeCilm]* [OAc] 337.6 1.0 1.09

a data available for [C4CiIm]*-based [Tf;N]-1, [TfO]-%, [BF4]-%, Cl-t and [OAc]-2 anions
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Figure S1 XP spectra with component fittings of phoshineimidazolylidene

palladium complex in [CsC1Im][BF4] for : (a) survey, (b) C1s, (c) N 1s,(d) F 1s, (e) B

1s and (f) Pd 3d.
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Figure S2 XP spectra with component fittings of phoshineimidazolylidene
palladium complex in [CsC1Im][OAc] for : (a) survey, (b) C 1s, (c) N 1s, (d) O 1s and
(e) Pd 3d.
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Figure S3 XP spectra with component fittings of phoshineimidazolylidene

palladium complex in [CsC1Im]ClI for : (a) survey, (b) C 1s, (c) N 1s, (d) Cl 2p and (e)
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Figure S4 XP spectra with component fittings of phoshineimidazolylidene
palladium complex in [CsC1Im][TfO] for : (a) survey, (b) C1s, (c) N1s,(d) F 1s,(e) O
1s, (f) S 2p and (g) Pd 3d.
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Figure S5 XP spectra with component fittings of phoshineimidazolylidene
palladium complex in [CsC1Im][Tf;N] for : (a) survey, (b) C 1s, (c) N 1s, (d) F 1s, (e)
0 1s, (f) S 2p and (g) Pd 3d.
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Figure S6 XP spectra with component fittings of [Pd(PPhs3)s] dissolved in

[CsPy][BF4] for : (a) survey, (b) C 1s, (c) N 1s, (d) F 1s, (e) B 1s and (f) Pd 3d.
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Figure S7 XP spectra with component fittings of Tetrakis(triphenylphosphine)
palladium ([Pd(PPhs3).]) for : (a) survey, (b) C 1s, (c) Pd 3d and (d) P 2p.
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