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1. Crystal structure of 6PF6 and 12PF6

Figure SI1-top shows the asymmetric unit in the crystal structure of 6PF6. Two of the cations [IrH{2C,P–SiMe3N(4-

C6H3CH3)PPh2}(cod)(CH3CN)]+ exhibit A configuration (Figure SI1-bottom) of the metal centre (Ir1 and Ir3), 

whereas C configuration (Figure SI1-bottom) is observed for the remaining two cations (Ir2 and Ir4).
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Fig. SI1. (top) View of the asymmetric unit in the crystal structure of 6PF6. For clarity, most hydrogen atoms are 
omitted and a wireframe style is adopted for the phenyl groups, the SiMe3 moiety and the hexafluorophoshate 
anions; (bottom) View of the C and A enantiomers of 6+.
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Figure SI2 shows the asymmetric unit in the crystal structure of 12PF6. One of the cations [IrH{2C,P–SiMe3N(4-

C6H3CH3)PPh2}(HNP)2(CH3CN)]+ exhibits C configuration of the metal centre (Ir1), whereas A configuration is 

observed for the remaining cation (Ir2).

Fig. SI2. View of the asymmetric unit in the crystal structure of 12PF6. For clarity, most hydrogen atoms are 
omitted and a wireframe style is adopted for phenyl and selected tolyl groups.
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2. IR spectrum of 4[IrCl2(CO)2] in CH2Cl2

Fig. SI3. IR spectrum of 4[IrCl2(CO)2] in CH2Cl2 and its deconvolution.
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3. Polyhedral symbols for I, II, 5+, IV+, V+, 12+ and 13+.
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Fig. SI4. Polyhedral symbols and ligand priority labelling scheme for I, II, 5+, IV+, V+, 12+ and 13+.
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4. Selected NMR data for 1, 2, 5+, 6+, 10+, 12+, and 13+, with the proposed assignment
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Fig. SI5. Selected NMR data for 1 and 2 and the proposed assignment ( are given in ppm, J in Hz).
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Fig. SI6. Selected NMR data for 5+ and 6+ and the proposed assignment ( are given in ppm, J in Hz).
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5. 1H, 31P{1H} and 13C{1H}-APT NMR spectra of SiMe3NP, 1-3, 4[IrCl2(CO)2], 5PF6, 6PF6, 9+, 
11PF6, 12PF6, and 13PF6
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Fig. SI9. 1H NMR spectrum of SiMe3NP.

Fig. SI10. 31P{1H} NMR spectrum of SiMe3NP.
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Fig. SI11. 13C{1H}-apt NMR spectrum of SiMe3NP.
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Fig. SI13. 31P{1H} NMR spectrum of 1.

Fig. SI14. 13C{1H}-apt NMR spectrum of 1.
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Fig. SI15. 1H NMR spectrum of 2.

Fig. SI16. 31P{1H} NMR spectrum of 2.
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Fig. SI17. 13C{1H}-apt NMR spectrum of 2.
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Fig. SI18. 1H NMR spectrum of 3 (298 K).
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Fig. SI19. 31P{1H} NMR spectrum of 3 (298 K).

Fig. SI20. 13C{1H}-apt NMR spectrum of 3 (298 K).
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Fig. SI21. 1H NMR spectrum of 3 (213 K).

Fig. SI22. 31P{1H} NMR spectrum of 3 (213 K).
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Fig. SI23. 13C{1H}-apt NMR spectrum of 3 (213 K).
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Fig. SI25. 31P{1H} NMR spectrum of 4.

Fig. SI26. 13C{1H}-apt NMR spectrum of 4.
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Fig. SI27. 1H NMR spectrum of5PF6.

Fig. SI28. 31P{1H} NMR spectrum of5PF6.
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Fig. SI29. 13C{1H}-apt NMR spectrum of 5PF6.
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Fig. SI31. 31P{1H} NMR spectrum of 6PF6.

Fig. SI32. 13C{1H}-apt NMR spectrum of 6PF6.
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Fig. SI33. 1H NMR spectrum of 9+ (233 K, CD2Cl2, prepared in situ).
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Fig. SI35. 13C{1H}-apt NMR spectrum of 9+ (233 K, CD2Cl2, prepared in situ).

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.0

18
.0
5

6.
47

6.
18

3.
50
3.
69

11
.8
9

8.
22

0.
03

1.
422.
30

6.
96
6.
98
6.
99
7.
02

7.
45
7.
56

Fig. SI36. 1H NMR spectrum of11PF6.
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Fig. SI37. 31P{1H} NMR spectrum of 11PF6.

Fig. SI38. 13C{1H}-apt NMR spectrum of 11PF6.
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Fig. SI39. 1H NMR spectrum of12PF6.

Fig. SI40. 31P{1H} NMR spectrum of 12PF6.
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Fig. SI41. 13C{1H}-apt NMR spectrum of 12PF6.
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Fig. SI43. 31P{1H} NMR spectrum of 13PF6.

Fig. SI44. 13C{1H}-apt NMR spectrum of 13PF6.
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6. Monitoring of the reaction 12+  13+ in CH2Cl2

Fig. SI45. Monitoring of the reaction 12+  13+ in CH2Cl2 at 298 K: (top) 1H NMR; (bottom) 31P{1H} NMR.
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7. DFT data for the reaction 7+  8+
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Fig. SI46. Gibbs free energy profile for the reaction 7+  8+ along with the calculated Gibbs 
free energies (kcal·mol–1, B3PW91-GD3BJ/def2svp, CH2Cl2, 298 K, 1 atm).


