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General procedure for the synthesis of complexes [PAd(NHC)(PR3)] and [Pd(IPr);], 1-5' Ina
Schlenk flask, [Pd(n’*-allyl)(CI)(NHC)] (0.175 mmol) and KO'Bu (0.193 mmol) were dissolved
in ‘PrOH (3 mL). The reaction mixture was stirred for 2 minutes and NHC’ (0.175 mmol) or PR3
(0.175 mmol) was added portion-wise. The reaction mixture was then stirred for the required
reaction time ([Pd(IPr)(PPhs)] (2 h), [Pd(IPr)(PCys)] (4 h), [Pd(SIPr)(PCys)] (5 h),

[PA(IPr*)(PCys3)] (5 h), [PA(IPr),] (4 days)).
Workup:

For [Pd(IPr)(PPh;3)], [Pd(IPr*)(PCy3)] and [Pd(IPr)], the precipitate was collected by filtration,
dissolved in benzene and any insoluble material was removed by filtration. The supernatant

solution was dried under vacuum to give the desired micro-analytically pure compound.
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For [Pd(IPr)(PCys3)] and [Pd(SIPr)(PCys;)], the solution was filtered to remove any insoluble

material and the supernatant was dried under vacuum to give the desired micro-analytically pure

compound.

[PA(IPr)(PPh3)], 1: yellow powder. Yield: 85%. "H NMR (300 MHz, C¢Ds, 298K): & (ppm) =
7.52- 7.44 (m, 6H, CaH), 7.26 (t, *Jun = 7.8 Hz, 2H, CoH), 7.14 (d, *Jun = 7.8 Hz, 4H, CyH),
7.02- 6.97 (m, 9H, CaH), 6.45 (s, 2H, C4 and Cs), 2.97 (septet, *Jun = 7.0 Hz, 4H, CH), 1.59 (d,
3Jun = 7.0 Hz, 12H, CH3), 1.97 (d, *Jun = 7.0 Hz, 12H, CHs). *'"P{'"H} NMR (121 MHz, C¢Ds,

298K): & (ppm) = 30.6. This data is in accordance with that reported in the literature.’

1
—1.20

Figure S1. 'H NMR spectrum of [Pd(IPr)(PPhs)] in C¢De.
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Figure S2.'P{'H} NMR spectrum of [PA(IPr)(PPhs)] in C¢Ds.

ppm

S4



V Free
96.2
%V_Free

53.6

Xy

-+

++

v_f
25.4
24.8
18.0

28.0

V Buried

V_b
19.5
20.0
26.9

16.9

V_t

44.9
44.9
44.9

44.9

Steric Map

V Exact
179.6
% Tot/Ex
100.0
%V_f %V_b
56.5 43.46
55.4 44.65
40.1 59.88
62.4 37.58
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3.00

2.25

1.50

10.75

10.00

-0.75

-1.50

-2.25

-3.00



V Buried

55.1

V_b
14.2
14.3
13.1

13.5

V Total
179.5

%V_Bur

V_t

44.9
44.9
44.9

44.9

Steric Map

% Tot/Ex

100.0

%V_f
68.4
68.1
70.8

70.0

V Free
124.5
%V_Free
69.3
Xy V_f
-- 30.7
-+ 30.6
++ 31.8
+- 314
4
3k
ok
1
0
1t
2l
—3}
-4

Figure S4. %V of PPhs in [PA(IPr)(PPhs)]
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[PA(IPr)(PCys3)], 2: yellow powder. Yield: 85%. "H NMR (400 MHz, C¢Ds, 298K): & (ppm) =
7.28 (t, *Jun = 7.8 Hz, 2H, CaH), 7.18 (d, *Jun = 7.8 Hz, 4H, CaH), 6.47 (s, 2H, C4 and Cs),
3.00 (septet, *Jup = 7.0 Hz, 4H, CH), 1.86- 1.81 (m, 6H, CH), 1.77- 1.64 (m, 21H, CH), 1.50-
1.42 (m, 3H, CH), 1.31- 1.17 (m, 27H, CH). *'P{'"H} NMR (202 MHz, C¢Ds, 298K): & (ppm) =
46.3

This data is in accordance with that reported in the literature."

Figure SS. "HNMR spectrum of [PA(IPr)(PCys3)] in CgDes.
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Figure S6.°'P{'"H} NMR spectrum of [Pd(IPr)(PCys)] in C¢Ds.
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Figure S7. % Vg, of IPr in [Pd(IPr)(PCys3)]
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Figure S8. %V of PCyj in [PA(IPr)(PCys)]
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[PA(SIPr)(PCys3)], 3: yellow powder. Yield: 83%. "H NMR (400 MHz, C¢Dg, 298K): & (ppm)
=725 (t, *Jun = 7.7 Hz, 2H, CaH), 7.17 (d, *Jun = 7.7 Hz, 4H, CaH), 3.37 (s, 4H, C4 and Cs),
3.32 (septet, *Jun = 6.9 Hz, 4H, CH), 1.8- 1.64 (m, 27H,CH), 1.46- 1.37 (m, 3H, CH), 1.34 (d,
3Jun = 6.9 Hz, 12H, CH3), 1.24- 1.15 (m, 15H, CH). *'"P{'"H} NMR (202 MHz, C¢Ds, 298K): &

(ppm) = 44.9. This data is in accordance with that reported in the literature.'

Figure S9. 'H NMR spectrum of [Pd(SIPr)(PCys3)] in C¢Ds.
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Figure S10.*>'P{'"H} NMR spectrum of [Pd(SIPr)(PCys3)] in CeDs.
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[PA(IPr*)(PCys3)], 4: yellow powder. Yield: 82%. "H NMR (300 MHz, C¢Ds, 298K): & (ppm)=
7.82 (d, Jun = 7.8 Hz, 8H, CaH), 7.29 (t, *Jun = 7.8 Hz, 8H, CxH), 7.14- 7.03 (m, 9H, CaH),
7.00- 6.90 (m, 19H, CaH), 6.20 (s, 4H, CHPhy), 5.27 (s, 2H, C4 and Cs), 2.20- 2.10 (m, 6H,
CH), 1.98 (s, 9H, CH and CH3), 1.99- 1.70 (m, 7H, CH), 1.66- 1.52 (m, 7H, CH), 1.38- 1.23 (m,
7H, CH), 1.15- 0.99 (m, 4H, CH). ®C{'H} NMR (75 MHz, CsDs, 298K): & (ppm) = 199.9 (d, J=
90.9 Hz, C,), 145.5 (s, C'), 144.3 (s, C"Y), 142.4 (s, C"), 138.0 (s, C"), 131.0 (s, CH), 130.0 (s,
CH), 129.5 (s, CH), 128.6 (s, CH), 126.6 (s, CH), 126.6 (s, CH), 121.3 (s, C4 and Cs), 51.8 (s,
CHPhy), 34.9 (d , J= 6.0 Hz, CH), 30.4 (s, CH), 28.3 (d, J= 10.5 Hz, CH), 27.7 (J= 11.2 Hz,
CH), 27.0 (s, CH), 21.6 (s, CH;). *'"P{'"H} NMR (121 MHz, C¢Ds, 298K): & (ppm) = 44.4.
Elemental analysis calcd for Cg;HgoN,PPd: C, 80.38; H, 6.90; N, 2.15; found: C, 80.19; H,
6.85; N, 2.06.

Figure S11. "H NMR spectrum of [PA(IPr*)(PCys;)] in C¢Dg.
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Figure S12. BC{'"H} NMR spectrum of [Pd(IPr*)(PCys)] in C¢De.
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Figure S13.*'P{'"H} NMR spectrum of [Pd(IPr*)(PCys3)] in CsDs.

S15



V Free V Buried V Total V Exact
102.3 77.2 179.5 179.6
%\V_Free %\V_Bur % Tot/Ex
57.0 100.0
Xy V_f V_b V_t %V_f %V_b
- 29.0 15.9 44.9 64.7 35.32
-+ 20.6 24.3 449 45.9 54.08
++ 26.5 18.4 449 59.0 41.02
+- 26.2 18.7 44.9 58.3 41.66
Steric Map
4
3.00
3 2.25
2f 1.50
1t 0.75
0 0.00
-0.75
_1 5
-1.50
_2 L
-2.25
_3 5
-3.00
B S 0 1 3

Figure S14. %V, of IPr* in [PA(IPr*)(PCys)]
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Figure S15. %V, of PCys in [PA(IPr*)(PCys3)]
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[PA(IPr),], 5: orange powder. Yield: 81%. "H NMR (400 MHz, C¢Ds, 298K): 5 (ppm) = 7.30
(t, *Jun = 7.7 Hz, 4H, CaH), 7.10 (d, *Jun = 7.7 Hz, 8H, CaH), 6.27 (s, 4H, C4 and Cs), 2.89
(septet, *Jun = 6.8 Hz, 8H, CH), 1.22 (d, *Juy = 6.8 Hz, 24H, CH3), 1.12 (d, *Jun = 6.8 Hz, 24H,

CHs). This data is in accordance with that reported in the literature.'

Figure S16. '"H NMR spectrum of [Pd(IPr);] in C¢Des.
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Figure S17. % Vg, of IPr in [Pd(IPr);]
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General procedure for the synthesis of complex [Pd(SIPr)], 6.2 In a Schlenk flask, [Pd(u-
Cl)(n*-crotyl)]> (0.508 mmol), sodium dimethylmalonate (1.02 mmol) and free SIPr (2.03 mmol)
were dissolved in THF (40 mL). The reaction mixture was stirred during 16 h at 60°C. The
solution was dried under vacuum and the solid was dissolved in toluene (15 mL) and filtered to
remove insoluble materials. The supernatant solution was concentrated, cooled to -35°C. The
product was collected by filtration and obtained as an orange solid (590 mg). Yield: 66%. 'H
NMR (400 MHz, C¢Ds, 298K): & (ppm) = 7.26 (t, *Jun = 7.6 Hz, 4H, CxH), 7.08 (d, > Ju = 7.6
Hz, 8H, CaH), 3.18-3.10 (m, 16H, C, and Cs and CH), 1.22 (d, *Jun = 6.9 Hz, 48H, CH3). This

data is in accordance with that reported in the literature.’

1.22

Figure S18. "HNMR spectrum of [Pd(SIPr);] in C¢Des.
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Figure S25. Lifetime spectra and fit for complex [Pd(SIPr)(PCys3)], 3.
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Figure S27. Lifetime spectra and fit for [Pd(IPr*)(PCys)], 4.
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Figure S29. Lifetime spectra and fit for [Pd(IPr);] complex 5.
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Figure S31. Lifetime spectra and fit for [Pd(SIPr),], 6.
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Table S1. Energy (in eV) and localisation of the frontier electronic levels ranging from HOMO-9 to LUMO+9. PPh3, PCy3, Ar, het,
Pd refer to the triphenyl phosphine, the tricyclohexyl phosphine, the substituted phenyl rings on the periphery of the NHC ligands, the
central rings of the NHC ligand and the palladium centre, respectively.

1 p 3 4 5 6
LUMO+9 | 0.15 PPh3 1.96 | PCy3 (Ar/het) | 1.92 PCy3 (Pd) -0.08 Ar 0.99 | het/Pd | 0.94 | het/Pd
PPh3
LUMO+8 | 0.12 | (Ar/het) 1.52 het (Ar) 1.91 | Pcy3(Pd/het) | -0.10 Ar 0.36 | het/Ar | 0.36 | het/Ar
LUMO+7 0.05 PPh3 1.39 het (Pd) 1.37 het (Pd) -0.13 Ar 0.10 Ar 0.22 Ar
LUMO+6 | -0.03 Ar 0.97 het 1.15 het -0.16 Ar 0.08 Ar 0.17 Ar
LUMO+5 | -0.11 Ar 0.92 PCy3 0.96 PCy3 -0.21 Ar 0.07 Ar 0.13 Ar
LUMO+4 | -0.14 | Ar (het) 0.20 Ar / het 0.22 Ar / het -0.25 Ar 0.03 Ar 0.11 Ar
LUMO+3 | -0.17 Ar 0.00 Ar 0.09 Ar -0.35 Ar -0.01 Ar 0.07 Ar
LUMO+2 | -0.17 PPh3 -0.08 Ar 0.08 Ar -0.37 Ar -0.02 Ar 0.04 Ar
LUMO+1 | -0.42 PPh3 -0.14 Ar -0.06 Ar -0.49 Ar -0.04 Ar 0.03 Ar
LUMO -0.50 PPh3 -0.16 Ar / het -0.15 Ar / het -0.50 Ar (het) -0.14 | het/Ar | -0.15 | het/Ar
HOMO -3.95 Pd -3.76 Pd -3.75 Pd -3.85 Pd -3.38 Pd -3.42 Pd
HOMO-1 | -4.58 Pd -4.36 Pd -4.39 Pd -4.45 Pd -4.02 Pd -4.09 Pd
HOMO-2 | -4.58 Pd -4.37 Pd -4.40 Pd -4.45 Pd -4.03 Pd -4.10 Pd
HOMO-3 | -5.07 | Pd (het) | -4.83 Pd (het) -4.92 Pd -4.88 Pd (het) | -4.40 | Pd (het) | -4.60 Pd
HOMO-4 | -5.20 Pd -4.91 Pd -5.01 Pd (het) -4.97 Pd -4.53 Pd -4.69 | Pd (het)
HOMO-5 | -6.16 | PPh3 (Pd) -6.29 PCy3 / het (Pd) | -6.06 het -6.13 Ar -6.27 Ar -5.91 het
HOMO-6 | -6.40 Ar -6.37 Ar -6.25 | PCy3 / het (Pd) | -6.15 Ar -6.28 Ar -5.92 het
HOMO-7 | -6.42 Ar -6.39 Ar -6.30 Ar -6.23 Ar -6.28 Ar -6.19 Ar
HOMO-8 | -6.62 PPh3 -6.63 Ar / het -6.31 Ar -6.28 | Ar (het/PCy3)| -6.29 Ar -6.20 Ar
PCy3 / het
HOMO-9 | -6.62 | PPh3 -6.70 | het(Ar/Pd) | -6.50 Ar (het) -6.36 (Pd) 6.43 | het |-6.21 Ar
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Figure S32. Description of the ligands involved in the emission process for complexes 1-6. The
yellow/green isosurfaces are generated by the Jmol program combining for each atom the LCAO
coefficients in all the unoccupied molecular orbitals involved in the TD-DFT description of the lowest
triplet excited state and their CI contributions. The spin densities on the Pd center are 1.13, 1.30, 1.20,
1.20, 1.24 and 1.20 for 1 to 6, respectively.
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