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[bookmark: _Toc25146703][bookmark: _Toc516148950]S1. Known Iridium-based reagents used for the detection of Hg2+
Table S1. A comparison of luminescent detection limits of known Iridium-base reagents used for the detection of Hg2+ in recent years. 
	Author, year and reference
	Detection reagent
	Detection limit (ratio detection reagent : Hg)

	Zhao, 2007 1
	

	– (1:1)

	Zhao, 2008 2
	

	– (1:1)

	Yang, 2010 3
	

	– (1:1)

	Liu, 2011 4
	

	1.0·10–7 (1:1)

	Wu, 2011 5
	

	– (1:1)

	Zeng, 2012 6
	

	2.4·10–7 (1:1)

	Yan, 2012 7
	

	2.14·10−6 (2:1)

	Tong, 2012 8
	

	1.6·10–6 (1:1)

	Tong, 2013 9
	

	1.2·10–6 (1:1)

	Tong, 2013 10
	

	3.5·10–7 (1:1)

	Tong, 2013 11
	

	1.6·10–7 (1:1)

	Chan, 2013 12
	

	2.8·10–6 (1:1)

	Alman, 2014 13
	

	1.7·10–7 (1:1)

	Mei, 2015 14
	

	1.0·10–6 (2:1)

	Mei, 2015 15
	

	2.5·10–8 (1:1)

	Cao, 2015 16
	

	2.5·10−7 (1:1)

	Ru, 2015 17
	

	1.73·10–7 (1:1)

	Mei, 2016 18
	

	–

	Chen, 2017 19
	

	8.01·10–8(1:1)

	Rhee, 2018 20
	

	7.3·10–8 (2:1)

	Ponram, 2019 21

	

	1.7·10–8 (1:1)





[bookmark: _Toc25146704]S2. Materials and instrumentation
Reagents and materials used. Solvents, IrCl3•nH2O (Aldrich), 2-phenylpyridine (Alfa Aesar), HClO4, Hg(ClO4)2, Cu(NO3)2 and perchlorate salts (Li+, Cd2+, Pb2+, Zn2+, Ni2+, Mg2+, Mn2+, Ag+, Cu2+), 14M aqueous solution of ammonia (Aldrich) were obtained from commercial sources and used as received. Complex 1 was prepared by the known method,22 that includes heating of IrCl3•nH2O at 110 °C with 2.5 equivs of 2-phenylpyridine in a 3:1 (v/v) mixture of 2-ethoxyethanol and deionized water. Isocyanides 2a–d were synthesized by the published procedure.23
Instrumentation and methods. The C, H, and N elemental analyses were carried out on a ThermoFisher CHN analyzer. Mass spectra were obtained on a Bruker micrOTOF spectrometer equipped with electrospray ionization (ESI) source and MeOH was used as the solvent. The instrument was operated at positive ion mode using m/z range of 50–3000. The most intensive peak in the isotopic pattern is reported. Infrared spectra (4000–400 cm–1) were recorded on Shimadzu IRAffinity-1 FTIR spectrophotometer in KBr pellets and on Nicolet 8700 (Thermo Scientific) spectrophotometer with a prefix attenuated total reflectance Smart iTR after complete evaporation of the solvent in a stream of argon. TG/DTA measurements were performed with a NETZSCH TG 209 F1 Libra thermoanalyzer. The initial weights of the samples were in the range 2. 8–5.5 mg. The experiments were run in an open alumina crucible in a stream of argon at a heating rate of 10 K min−1. The final temperature of the experiments was 700 °C. Analysis of thermal data was performed with Proteus analysis software. 1D (1H, 13C{1H}, 19F{1H}) NMR spectra and 2D (1H,1H-COSY, 1H,1H-NOESY, 1H,13C-HMQC/HSQC, 1H,13C-HMBC, 1H,15N-HMQC/HSQC, and 1H,15N-HMBC) NMR correlation experiments were conducted on Bruker AVANCE III 400 spectrometer in CDCl3 at 25 °C (at 400, 376, and 100 MHz for 1H, 19F, and 13C NMR, respectively). Chemical shifts are given in δ-values referenced to the residual signals of non-deuterated solvent (CHCl3), namely δ 7.26 (1H) and 77.2 (13C) and CCl3F  0.00 (19F). 
Absorption spectra and the sensitivity-uncorrected emission spectra at 293 K and in frozen solutions (77 K) were recorded on Shimadzu UV-2550 spectrophotometer and Fluorat-02 Panorama LLC «Lumex» spectrofluorimeter equipped with a low-temperature attachment. The complexes were dissolved in acetonitrile (HPLC grade, c = 5.0 ×10–5 M), and the solutions were degassed by blowing argon for 40 min. Samples for low-temperature emissions were dissolved in ethanol/2-methoxyethanol (1:1) and were frozen in liquid nitrogen. The same samples were used to measure quantum yields and luminescence lifetimes. Lifetime measurements were achieved on Fluorat-02 Panorama spectrofluorimeter with a pulsed xenon lamp as an excitation source. The quantum yields were determined relative to a standard of [Ru(bpy)3](ClO4)2 (Фem 0.028).24 The voltammograms were obtained using an Elins Pi-50 PRO setup in a cell with separated compartments of the working (GC), auxiliary (Pt), and reference (Ag) electrodes in the presence of 0.1 M of [(n-Bu)4N]PF6. The potentials are given at a scanning rate of 100 mV/s with respect to the ferrocenium/ferrocene redox system. Molar conductivities were measured at a Mettler Toledo meter FE30/FG3 in acetonitrile solutions (molar concentrations were 2.1×10–4–4.2×10–4 M) at RT.
X-ray Structure Determinations. Single-crystal X-ray diffraction experiments were carried out on Agilent Technologies «Xcalibur» (3c) and «SuperNova» (4a) diffractometers with monochromated MoKα or CuKα radiation, respectively. Crystals were kept at 100(2) K during data collection. Structures have been solved by the Superflip25 structure solution program using Charge Flipping and refined by means of the ShelXL26 program incorporated in the OLEX2 program package.27 Empirical absorption correction was applied in CrysAlisPro (Agilent Technologies, 2012) program complex using spherical harmonics implemented in SCALE3 ABSPACK scaling algorithm. Crystallographic details are summarized in Table S2. CCDC numbers 1538180, 1576668 and 1947707 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre via www.ccdc.cam.ac.uk/data_request/cif.
Computational details. All DFT calculations were carried out using the hybrid PBE028 exchange-correlation functional as implemented in Gaussian 16 A.03 program.29 Previous studies showed a high accuracy of this computational method for the description of wide variety of chemical systems30 including the related iridium complexes,31 and, particularly, for computing photochemical properties of transition metal complexes.32 The optimal performance of PBE0 functional (as was judged by only modest deviation of the computed electronic parameters from the available experimental data) has been confirmed by a series of TD-DFT calculations on a model Ir(ppy)2L2 complex with a range of modern exchange-correlation functional. The 6-311+G(d,p) basis set was used for all atoms except iridium and mercury, for which the LanL2DZ basis set was employed. Preliminary benchmark calculations showed that the use of a larger triple-zeta quality LanL2TZ basis set did not affect notably the computed excitation energies but led to a much worse SCF convergence. The Polarizable Continuum Model (PCM) using the integral equation formalism variant (IEFPCM)33 as implemented in Gaussian 16 A.03 with standard parameters for acetonitrile solvent were used to account for bulk solvent effects in all calculations. For all optimized structures, the nature of the stationary points was evaluated from the analytically computed harmonic modes. No imaginary frequencies were found for the optimized structures confirming that these correspond to local minima on the potential energy surface. Excited state calculations were carried out in the framework of the linear response time-dependent density functional theory (TD-DFT).32 TD-DFT calculations were limited to 40 lowest-energy electronic excitations.



[bookmark: _Toc25146705]S3. Synthetic work and characterization 
Synthesis of 3a–d. Cyclometallated complex [(ppy)2Ir(μ-Cl)]2 (1; 60 mg, 0.056 mmol) was suspended in CH2Cl2 (10 mL), and the solution of isocyanide 2a–d (0.12 mmol) in CH2Cl2 (5 mL) was added dropwise. The reaction mixture was stirred at RT (3 h) to give a yellow solution, whereupon the solvent was evaporated under vacuum at 20–25 °C to dryness, the solid formed was washed with diethyl ether (two 5-mL portions) and dried in air at RT.


3a. Yield 59.6 mg (81%), yellow solid. Anal. calcd for: C29H20N3FClIr•0.5CH2Cl2: C, 50.64; H, 3.03; N, 6.01, found: C, 50.52; H, 3.17; N, 5.78. TG/DTA: 190–395 °C (weight loss 15%), 395–470 °C (weight loss 49%). HRESI+-MS, m/z: calcd. for C29H20N3FIr+ 622.1265, found 622.1264 [M − Cl]+. IR (KBr, selected bands, cm–1): 2133 (s) ν(C≡N). 1H NMR (CDCl3, δ): 6.09 (d, JH,H = 7.3 Hz, 1H, H2), 6.44 (d, JH,H = 7.8 Hz, 1H, H2’), 6.78−6.94 (m, 4H, H3, H3’, H4, H4’), 7.00−7.04 (m, 2H, H15), 7.17 (t, JH,H = 5.8 Hz, 1H, H10), 7.24−7.31 (m, 3H, H5, H5’, H10), 7.61 (d, JH,H = 7.9 Hz, 2H, H14), 7.81−7.89 (m, 2H, H8, H8’), 7.91−7.94 (m, 2H, H9, H9’), 9.20 (d, JH,H = 5.8 Hz, 1H, H11), 9.97 (d, JH,H = 6.6 Hz, 1H, H11’). 13C{1H} NMR (CDCl3, δ): 116.62 (d, JC,F = 23.5 Hz, C15), 118.75, 119.85, 121.70, 122.29, 122.83, 123.02, 123.95, 124.12, 128.64 (d, JC,F = 9.5 Hz, C14), 129.85, 130.11, 130.23, 131.00, 137.13, 137.35, 143.14, 143.58, 144.15, 145.20 (C12), 151.80, 153.19, 162.16 (d, JC,F = 252.4 Hz, C16), 164.68, 167.50 (C7), 168.61 (C7’). 19F{1H} NMR (CDCl3, δ): −108.56.


3b. Yield 64.1 mg (85%), yellow solid. Anal. calcd for: C29H20N3Cl2Ir•0.5CH2Cl2: C, 49.48; H, 2.96; N, 5.87, found: C, 49.56; H, 2.87; N, 5.78. TG/DTA: 150–365 °C (weight loss 10%), 365–601 °C (weight loss 56%). HRESI+-MS, m/z: calcd. for C29H20N3ClIr+ 638.0970, found 638.0953 [M – Cl]+. IR (KBr, selected bands, cm–1): 2131 (s) ν(C≡N). 1H NMR (CDCl3, δ): 6.08 (d, JH,H = 7.4 Hz, 1H, H2), 6.43 (d, JH,H = 7.6 Hz, 1H, H2’), 6.78–6.94 (m, 4H, H3, H3’, H4, H4’), 7.15−7.22 (m, 3H, H10, H15), 7.28−7.31 (m, 3H, H14, H5), 7.59−7.62 (m, 2H, H5’, H10’), 7.81−7.93 (m, 4H, H8, H8’, H9, H9’), 9.18 (d, JH,H = 5.8 Hz, 1H, H11), 9.97 (d, JH,H = 5.8 Hz, 1H, H11’). 13C{1H} NMR (CDCl3, δ): 118.78, 119.87, 121.75, 122.29, 122.86, 123.04, 123.96, 124.12, 126.36 (C13), 127.91 (C15), 129.70 (C14), 129.88, 130.12, 130.21, 130.97, 135.08 (C16), 137.17, 137.39, 143.11, 143.44, 144.14, 146.28 (C12), 151.76, 153.16, 164.71, 167.47 (C7), 168.56 (C7’).

3c. Yield 69.1 mg (86%), yellow solid. Anal. calcd for: C29H20N3BrClIr•CH2Cl2: C, 44.87; H, 2.76; N, 5.23, found: C, 44.82; H, 2.77; N, 5.50. TG/DTA: 150–440 °C (weight loss 24%), 440–543 °C (weight loss 47%). HRESI+-MS, m/z: calcd. for C29H20N3BrIr+ 682.0464, found 682.0454 [M – Cl]+. IR (KBr, selected bands, cm–1): 2131 (s) ν(C≡N). 1H NMR (CDCl3, δ): 6.09 (d, JH,H = 7.3 Hz, 1H, H2), 6.43 (d, JH,H = 7.5 Hz, 1H, H2’), 6.78−6.94 (m, 4H, H3, H3’, H4, H4’), 7.12−7.19 (m, 3H, H10, H15), 7.29 (t, JH,H = 7.3 Hz, 1H, H10’), 7.46 (d, JH,H = 8.7 Hz, 2H, H14), 7.61 (d, JH,H = 7.6 Hz, 2H, H5, H5’), 7.81−7.94 (m, 4H, H8, H8’, H9, H9’), 9.17 (d, JH,H = 5.7 Hz, 1H, H11), 9.97 (d, JH,H = 5.8 Hz, 1H, H11’). 13C{1H} NMR (CDCl3, δ): 118.80, 119.89, 121.77, 122.31, 122.90, 123.06, 123.96, 124.14 (C16), 126.78 (C13), 128.13 (C15), 129.89, 130.14, 130.22, 131.00, 132.68 (C14), 137.19, 137.41, 143.13, 143.44, 144.16, 146.45 (C12), 151.79, 153.18, 164.76, 167.48 (C7), 168.57 (C7’).


3d. Yield 70.3 mg (82%), yellow solid. Anal. calcd for: C29H20N3ICl2Ir•CH2Cl2: C, 42.39; H, 2.61; N, 4.94, found: C, 42.06; H, 2.47; N, 4.78. TG/DTA: 180–438 °C (weight loss 13%), 438–620 °C (weight loss 57%). HRESI+-MS, m/z: calcd. for C29H20N3IIr+ 730.0326, found 730.0306 [M – Cl]+. IR (KBr, selected bands, cm–1): 2131 (s) ν(C≡N). 1H NMR (CDCl3, δ): 6.09 (d, JH,H = 7.3 Hz, 1H, H2), 6.43 (d, JH,H = 7.6 Hz, 1H, H2’), 6.78−6.94 (m, 4H, H3, H3’, H4, H4’), 6.99 (d, JH,H = 8.7 Hz, 2H, H15), 7.17 (t, JH,H = 5.9 Hz, 1H, H10), 7.29 (t, JH,H = 7.3 Hz, 1H, H10’), 7.61 (d, JH,H = 7.6 Hz, 2H, H14), 7.67 (d, JH,H = 8.7 Hz, 2H, H5, H5’), 7.81−7.94 (m, 4H, H8, H8’, H9, H9’), 9.17 (d, JH,H = 5.8 Hz, 1H, H11), 9.96 (d, JH,H = 5.9 Hz, 1H, H11’). 13C{1H} NMR (CDCl3, δ): 94.41 (C16), 118.78, 119.88, 121.76, 122.29, 122.89, 123.05, 123.96, 124.13, 128.18 (C15), 129.88, 130.13, 130.22, 130.96, 137.17, 137.39, 138.61 (C14), 143.12, 143.45, 144.15, 151.79, 153.16, 164.77, 167.47 (C7), 168.57 (C7); the C12 and C13 resonances were not detected.

Synthesis of 4a–d. Complexes 3a–d (0.02 mmol) were dissolved in 1,2-dichloroethane (3 mL) at RT. The vials with the formed solution were put in a closed bottle with an aqueous solution of 14M ammonia and were heated to 50 °C for 1 d, whereupon the solvent was evaporated under vacuum at 20–25 °C to dryness, the solid formed was recrystallized from mixture dichloromethane/methanol (1:1) at 40 °C and dried in air at RT.


4a. Yield 9.8 mg (73%), yellow solid. Anal. calcd for: C29H23N4FClIr•0.5CH2Cl2: C, 49.44; H, 3.38; N, 7.82, found: C, 49.72; H, 3.38; N, 8.10. TG/DTA: 162–311 °C (weight loss 11%), 311–510 °C (weight loss 58%). HRESI+-MS, m/z: calcd. for C29H23N4FIr+ 639.1531, found 639.1532 [M – Cl]+. IR (KBr, selected bands, cm–1): 3252 (m), 3420 (m), 3450(m) ν(N−H). 1H NMR (CDCl3, δ): 5.45 (b, 1H, N–H), 6.09 (b, 1H, N–H), 6.26 (m, 1H, H2), 6.44 (d, JH,H = 7.5 Hz, 1H, H2’), 6.77 (t, JH,H = 6.9 Hz, 1H, H3), 6.81–6.89 (m, 4H, H3’, H4 and H15), 7.01–7.12 (m, 4H, H4’,H10 and H14), 7.29 (t, JH,H = 7.0 Hz, 1H, H10’), 7.58 (d, JH,H = 7.6 Hz, 1H, H5), 7.63 (d, JH,H = 6.9 Hz, 1H, H5’), 7.74–7.78 (m, 2H, H8, H8’), 7.86 (d, JH,H = 8.1 Hz, 1H, H9), 7.91 (d, JH,H = 8.1 Hz, 1H, H9’), 8.69 (d, JH,H = 5.1 Hz, 1H, H11), 9.81 (d, JH,H = 5.1 Hz, 1H, H11’). 13C{1H} NMR (CDCl3, δ): 116.86 (d, JC,F = 22.4 Hz, C15), 118.22, 119.36, 120.75, 121.59, 122.11, 122.31, 123.92, 124.27, 127.30 (d, JC,F = 9.6 Hz, C14), 129.57, 130.46 (2C), 131.97, 136.05, 136.36, 143.37, 144.43, 149.87, 150.87, 152.02, 161.34 (d, JC,F = 248.1, C16), 164.91, 166.96, 170.21. C12 and C13 resonance were not detected. 19F{1H} NMR (CDCl3, δ): –113.66.


4b. Yield 10.5 mg (76%), yellow solid. Anal. calcd for: C29H23N4FClIr•0.5CH2Cl2: C, 48.33; H, 3.30; N, 7.64, found: C, 48.02; H, 3.14; N, 7.59. TG/DTA: 170–325 °C (weight loss 12%), 325–512 °C (weight loss 60%). HRESI+-MS, m/z: calcd. for C29H23N4ClIr+ 655.1235, found 655.1232 [M – Cl]+. IR (KBr, selected bands, cm–1): 3251 (m), 3352 (m), 3458 (m) ν(N−H) 1H NMR (CDCl3, δ): 5.49 (b, 1H, N–H), 6.23 (b, 1H, N–H), 6.26 (d, JH,H = 6.6 Hz, 1H, H2), 6.44 (d, JH,H = 7.5 Hz, 1H, H2’), 6.77 (t, JH,H = 7.2 Hz, 1H, H3), 6.81–6.89 (m, 3H, H3’, H4, H4’), 6.94–6.89 (m, 2H, H14), 7.10 (t, JH,H = 6.5 Hz, 1H, H10), 7.22 (t, JH,H = 6.3 Hz, 1H, H10’), 7.34 (d, JH,H = 7.9 Hz, 2H, H15), 7.58 (d, JH,H = 7.5 Hz, 1H, H5), 7.62 (d, JH,H = 6.9 Hz, 1H, H5’), 7.73–7.78 (m, 2H, H9, H9’), 7.86 (d, JH,H = 8.1 Hz, 1H, H8), 7.91 (d, JH,H = 8.1 Hz, 1H, H8’), 8.68 (d, JH,H = 5.6 Hz, 1H, H11), 9.81 (d, JH,H = 5.6 Hz, 1H, H11’), 10.61 (b, 1H, N–H). 13C{1H} NMR (CDCl3, δ): 118.25, 119.38, 120.81, 121.62, 122.14, 122.33, 123.93, 124.30, 126.42 (C14), 129.57, 130.12 (C15), 130.47 (2С), 131.97, 132.88, 136.09 (C16), 136.39, 143.39, 144.44, 149.82, 150.86, 152.01, 164.77, 169.95 (C7), 170.19 (C7’), 197.78 (C12); C13 resonance was not detected. 


4c. Yield 12.7 mg (86%), yellow solid. Anal. calcd for: C29H23N4BrClIr•0.5CH2Cl2: C, 45.51; H, 3.24; N, 7.20, found: C, 45.23; H, 3.44; N, 7.41. TG/DTA: 170–325 °C (weight loss 12%), 325–512 °C (weight loss 60%). HRESI+-MS, m/z: calcd. for C29H23N4BrIr+ 699.0730, found 699.0715 [M – Cl]+. IR (KBr, selected bands, cm–1): 3254 (m), 3358 (m), 3465 (m) ν(N−H). 1H NMR (CDCl3, δ): 5.49 (b, 1H, N–H), 6.20 (b, 1H, N–H), 6.25 (m, 1H, H2), 6.43 (d, JH,H = 7.6 Hz, 1H, H2’), 6.76 (t, JH,H = 6.9 Hz, 1H, H3), 6.82–6.89 (m, 5H, H3, H4, H4’, H14), 7.09 (t, JH,H = 6.0 Hz, 1H, H10), 7.22 (t, JH,H = 6.8 Hz, 1H, H10’), 7.48 (d, JH,H = 8.2 Hz, 2H, H15), 7.57 (d, JH,H = 7.5 Hz, 1H, H5), 7.62 (d, JH,H = 6.9 Hz, 1H, H5’), 7.72–7.78 (m, 2H, H9, H9’), 7.85 (d, JH,H = 7.9 Hz, 1H, H8), 7.90 (d, JH,H = 8.1 Hz, 1H, H8’), 8.67 (d, JH,H = 5.8 Hz, 1H, H11), 9.79 (d, JH,H = 5.8 Hz, 1H, H11’), 10.57 (b, 1H, N–H). 13C{1H} NMR (CDCl3, δ): 118.26, 119.37, 120.62, 120.81, 121.62, 122.15, 122.34, 123.93, 124.30, 126.65 (C14), 129.56, 130.45 (2С), 131.96, 133.09 (C15), 136.10 (C16), 136.39, 143.37, 144.44, 149.77, 150.84, 152.01, 164.75, 166.92 (C7), 170.15 (C7’), 197.66 (C12); C13 resonance was not detected.


4d. Yield 12.2 mg (78%), yellow solid. Anal. calcd for: C29H23N4IClIr•0.5CH2Cl2: C, 42.97; H, 2.93; N, 6.79, found: C, 43.18; H, 2.90; N, 6.87. TG/DTA: 165–308 °C (weight loss 14%), 308–513 °C (weight loss 64%). HRESI+-MS, m/z: calcd. for C29H23N4IIr+ 747.0591, found 747.0592 [M – Cl]+. IR (KBr, selected bands, cm–1): 3260 (m), 3356 (m), 3464 (m) ν(N−H). 1H NMR (CDCl3, δ): 5.49 (b, 1H, N–H), 6.25 (m, 2H, H2, N–H), 6.43 (d, JH,H = 7.5 Hz, 1H, H2’), 6.77 (t, JH,H = 6.9 Hz, 1H, H3), 6.80–6.89 (m, 5H, H3, H4, H4’,H14), 7.09 (t, JH,H = 7.2 Hz, 1H, H10), 7.22 (t, JH,H = 6.6 Hz, 1H, H10’), 7.57 (d, JH,H = 7.2 Hz, 1H, H5), 7.62 (d, JH,H = 6.7 Hz, 1H, H5’), 7.68 (d, JH,H = 8.1 Hz, 2H, H15), 7.72–7.78 (m, 2H, H9, H9’), 7.85 (d, JH,H = 7.8 Hz, 1H, H8), 7.90 (d, JH,H = 7.9 Hz, 1H, H8’), 8.66 (d, JH,H = 5.8 Hz, 1H, H11), 9.79 (d, JH,H = 6.0 Hz, 1H, H11’), 10.58 (b, 1H, N–H). 13C{1H} NMR (CDCl3, δ): 91.67 (C16), 118.29, 119.40, 120.87, 121.66, 122.17, 122.36, 123.96, 124.33, 126.82 (C14), 129.61, 130.48 (2С), 131.99, 136.11, 136.42, 139.10 (C15), 143.40, 144.45, 149.80, 150.88, 152.02, 164.74, 166.95 (C7), 170.20 (C7’); C12 and C13 resonances were not detected.

Synthesis of [5a–d](OTf). Complexes [5b–d](OTf) were previously prepared via a different approach.34 In the current method, a mixture of 4a–d (0.02 mmol) and AgOTf (0.02 mmol) was suspended in MeCN (3 mL) and then stirred at RT (1 h) to give a yellow solution with the colorless precipitate of AgCl that was separated by centrifugation. A solution of 2a–d (0.02 mmol) in MeCN (2 mL) was added dropwise to the obtained homogeneous reaction mixture. The reaction mixture was stirred at RT (3 h) to give a yellow solution, whereupon the solvent was evaporated under vacuum at 20–25 °C to dryness, the solid formed was washed with diethyl ether (three 2-mL portions) and dried in air at RT. Yields of [5a–d](OTf) prepared via this route were 78–84%. 

Synthesis of 9. Solution of MeOTf (4 mg, 0.024 mmol) in CH2Cl2 (1.5 mL) was added to solution of 8b (0.020 mmol) in CH2Cl2 (1.5 mL) at −70 °C to form a yellow solution. The reaction mixture was kept at −70 °C for 30 min and then warmed to RT and left to stand for an additional 30 min, whereupon it was evaporated to dryness at RT. The solid formed was washed with Et2O (three 2 mL portions) and dried in air at RT. 


9. Yield 14.1 mg (79%), pale yellow solid. HRESI+-MS, m/z: calcd. for C31H26ClN5Ir+ 696.1506, found 696.1519 [M – OTf]+. IR (KBr, selected bands, cm–1): 2198 (s, ν(C≡N)), 3439 (m, ν(N−H). 1H NMR (CDCl3, δ): 3.54 (s, 3H, CH3), 6.15 (d, JH,H = 7.3 Hz, 1H, CAr−H), 6.31 (d, JH,H = 7.2 Hz, 1H, CAr−H), 6.78 (d, JH,H = 8.4 Hz, 2H, CAr−H), 6.86−7.01 (m, 5H, CAr−H), 7.28 (t, JH,H = 6.3 Hz, 1H, CAr−H), 7.40 (m, 1H, CAr−H), 7.46 (d, JH,H = 8.4 Hz, 2H, CAr−H), 7.62−7.67 (m, 2H, CAr−H), 7.89−7.95 (m, 3H, CAr−H), 8.00 (d, JH,H = 7.8 Hz, 1H, CAr−H), 8.80 (d, JH,H = 5.6 Hz, 1H, CAr−H), 9.37 (d, JH,H = 5.8 Hz, 1H, CAr−H). 13C{1H} NMR (CDCl3, δ): 30.61 (CH3), 119.53, 120.06, 121.38, 122.48, 123.19, 123.37, 124.24, 124.70, 126.86, 129.02, 129.72 (Cisocyanide), 130.07, 131.28, 132.10, 133.22, 134.61, 134.61, 137.49, 137.61, 143.75, 144.29, 152.52, 154.57, 156.77, 161.98, 166.46, 169.29, 189.68 (Ccarbene).


[bookmark: _Toc25146706]S4. Structure determination of new complexes 3a–d, 4a–d and 9
Complexes 3a–d and 4a–d were obtained as yellow solids. The compounds are air and moisture-stable and soluble in common polar organic solvents. Complexes 3a–d and 4a–d were characterized by elemental analyses (C, H, N), TG/DTA, high resolution ESI+-MS, IR, 1D (1H, 13C{1H}, 19F{1H}) and 2D (1H,1H-COSY, 1H,13C-HMQC/1H,13C-HSQC, 1H,13C-HMBC) NMR spectroscopy. 
Complexes 3a–d and 4a–d gave satisfactory CHN microanalyses, that are consistent with the proposed formulae. The HRESI+-MS of 3a–d and 4a–d exhibit sets of peaks [M–Cl]+ from the loss of Cl along with the characteristic isotopic distribution. The infrared spectra of 3a–d exhibit one strong ν(C≡N) band in the interval 2133–2144 cm–1 that belongs to one isocyanide ligand. The increase of CN stretching vibration frequency on going from the uncomplexed isocyanides (2129–2140 cm–1) to the ligated RNCs in 3a–d indicates the more pronounced electrophilic character of the C atom of ligated isocyanide and its higher susceptibility to the nucleophilic attack. Herein, a small Δν = ν(C≡N)coord −ν(C≡N)free of ca. 8 cm−1 for 3a−c (1 cm−1 for 3d) indicates a limited electrophilic activation of coordinated isocyanides towards reaction with nucleophiles 35. The IR spectra of 4a–d display no ν(C≡N) bands in the range between 2300 and 2100 cm–1, supporting the transformation of the isocyanide ligand into the aminocarbene. The medium-intensity bands 3201–3465 cm–1 in the IR spectra of 45a–d are characteristic of ν(N–H) vibrations from the carbene moiety. 
In the 1H NMR spectra of 4a–d, emergence of three broad signals, viz. δH 5.59, 6.20, and 10.60 ppm (ratio 1:1:1) due to NH protons suggests a restricted rotation of the NH2 group around the C–N bond. Compare to biscarbene complexes ([7a−d](OTf) (δH 6.95, 7.27, and 7.78 ppm) 36, one NH proton was found to resonate at higher frequencies (δH 10.60 ppm) which can indicate the presence of a hydrogen bond between this proton and the chloride ligand. The 13C{1H} NMR data also confirmed the structures of these iridium species. Addition of NH3 to the isocyanide group is accompanied with a pronounced downfield δ 13C shift of the isocyanide quaternary C atom(s) to the range that is specific for M–Ccarbene (δC 160–224 ppm) 37. The Ccarbene=NH atoms in 4b,c were found to resonate in the range of δC 197.66–197.78 that is ca. δ 60 downfield shifted vs. corresponded peaks in 3a–d (e.g. δC 146.28 for C≡N in 3b). Additionally, the signals of Ccarbene=NH atoms in 4b,c is slightly (by δ 8.6 or 3.5) downfield to the appropriate signals of monocarbene-monoisocyanide ([5b−d](OTf), δC 189.00–189.16) or biscarbene ([7a−d](OTf), δC 194.11–194.26) complexes 36.
Complex 9 was obtain as pale yellow solid and characterized by high resolution ESI+-MS, IR, 1D (1H, 13C{1H}, 19F{1H}) and 2D (1H,1H-COSY, 1H,13C-HMQC/1H,13C-HSQC, 1H,13C-HMBC, 1H,15N-HSQC) NMR spectroscopies. The HRESI+-MS of 9 exhibit sets of peaks [M – OTf]+ . The IR spectra of 9 display one strong ν(C≡N) band at 2198 cm–1, that is ca. 100 cm–1 shifted vs. corresponded peak in 8b, supporting the transformation of the cyanide ligand into the isocyanide. The methylation of the cyanide in 8b is accompanied by a downfield δ 13C shift the Ccarbene=NH atom. The Ccarbene 13C signal in 9 was found to resonate δC 189.69, which is ca. 3.5 ppm downfield shifted vs Ccarbene 13C signals in 8b (193.26). This value is similar to Ccarbene 13C signals in [5a–d](OTf) (189.00–189.16). Chemical shift of the methyl group installed in 9 was assigned upon inspection of the gradient-enhanced 1H,13C HMBC NMR spectrum. Herein, the signal at δH 3.54 (hydrogens of the methyl group) exhibits relevant cross-peaks with the quaternary signal of the isocyanide moiety at δC 129.73 due to 3JCH between them. 
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Table S2. Crystal data and structure refinements.
	Identification code 
	3c
	4a
	[5a](OTf)

	Empirical formula 
	C29H20BrClIrN3 
	C29H23ClFIrN4 
	C37H27F4.5IrN5O3.5S

	Formula weight 
	718.04 
	674.16 
	907.39

	Temperature/K 
	100(2) 
	100(2) 
	270.87(10)

	Crystal system 
	monoclinic 
	monoclinic 
	monoclinic

	Space group 
	P21/n 
	P21/n 
	P21/n

	a/Å 
	7.76538(16) 
	10.02789(14) 
	10.9606(6)

	b/Å 
	18.8780(5) 
	16.1299(2) 
	14.0919(6)

	c/Å 
	17.0676(3) 
	16.1668(2) 
	22.3977(19)

	α/° 
	90 
	90 
	90

	β/° 
	102.175(2) 
	101.3900(14) 
	101.693(8)

	γ/° 
	90 
	90 
	90

	Volume/Å3 
	2445.75(10) 
	2563.46(6) 
	3387.7(4)

	Z 
	4 
	4 
	4

	ρcalcg/cm3 
	1.950 
	1.747 
	1.779

	μ/mm‑1 
	7.226 
	11.305 
	4.076

	F(000) 
	1376.0 
	1312.0 
	1782.0

	Crystal size/mm3 
	0.49 × 0.16 × 0.05 
	0.3187 × 0.1892 × 0.0772 
	0.51 × 0.25 × 0.15

	Radiation 
	MoKα (λ = 0.71073) 
	CuKα (λ = 1.54184) 
	MoKα (λ = 0.71073)

	2Θ range for data collection/° 
	5.338 to 54.998 
	7.82 to 152.316 
	5.392 to 55

	Index ranges 
	-10 ≤ h ≤ 9, -24 ≤ k ≤ 23, -21 ≤ l ≤ 22 
	-12 ≤ h ≤ 12, -20 ≤ k ≤ 13, -20 ≤ l ≤ 19 
	-14 ≤ h ≤ 10, -9 ≤ k ≤ 18, -29 ≤ l ≤ 21

	Reflections collected 
	12271 
	15173 
	15325

	Independent reflections 
	5598 [Rint = 0.0366, Rsigma = 0.0575] 
	5313 [Rint = 0.0456, Rsigma = 0.0385] 
	7747 [Rint = 0.0406, Rsigma = 0.0638]

	Data/restraints/parameters 
	5598/0/316 
	5313/0/325 
	7747/0/496

	Goodness-of-fit on F2 
	1.076 
	1.056 
	1.185

	Final R indexes [I>=2σ (I)] 
	R1 = 0.0365, wR2 = 0.0711 
	R1 = 0.0340, wR2 = 0.0843 
	R1 = 0.0597, wR2 = 0.1025

	Final R indexes [all data] 
	R1 = 0.0485, wR2 = 0.0766 
	R1 = 0.0367, wR2 = 0.0872 
	R1 = 0.0843, wR2 = 0.1117

	Largest diff. peak/hole / e Å-3 
	2.17/-1.06 
	2.47/-1.30 
	1.78/-1.81

	CCDC numbers
	1538180
	1576668
	1947707



Selected bond lengths (Å) and angles (deg.) for 3c: Ir1−C1 2.055(5), Ir1−C12 2.022(5), Ir1−C23 2.002(6), Ir1−N1 2.038(4), Ir1−N2 2.053(4), C23−N3 1.155(6), N3−C24 1.408(6), Ir1−C23−N2 175.4(4), N1−Ir1−C1 80.00(19), N2−Ir1−C12 80.55(18), C23−N3−C24 175.2(5). 
Selected bond lengths (Å) and angles (deg.) for 4a: Ir1−C1 2.055(3), Ir1−C12 1.998(3), Ir1−C23 2.096(3), Ir1−N1 2.045(3), Ir1−N2 2.049(3), C23−N3 1.317(5), C23−N4 1.333(5), N4−C24 1.432(4), N1−Ir1−C1 79.99(13), N2−Ir1−C12 80.31(13), Ir1−C23−N3 121.3(3), Ir1−C23−N4 121.5(2), N3−C23−N4 117.2(3), C23−N4−C24 127.9(3). 
Selected bond lengths (Å) and angles (deg.) for [5a](OTf): Ir1−C1 2.048(7), Ir1−C12 2.060(7), Ir1−C23 2.088(8), Ir1−C30 1.983(8), Ir1−N1 2.056(6), Ir1−N2 2.052(5), C23−N3 1.1319(9), C23−N4 1.321(10), N4−C24 1.460(10), C30−N5 1.173(9), N5−C31 1.407(10), N1−Ir1−C1 80.0(3), N2−Ir1−C12 80.1(3), Ir1−C23−N3 122.1(6), Ir1−C23−N4 122.0(6), N3−C23−N4 115.3(8), C23−N4−C24 128.9(8), Ir1−C30−N5 172.3(7), C30−N5−C31 174.5(8).

In 3c, 4a, and [5a](OTf), the iridium(III) center adopts a slightly distorted octahedral coordination environment, and the two nitrogen atoms of the phenylpyridine ligands are in trans-position to each other. The Ir–CCNR and C≡N bonds distances are similar to those reported for the corresponding cyclometallated iridium(III) complexes containing tert-butyl isocyanide 38 and aryl isocyanide 34, 39. In 4a and [5a](OTf), the Ir–Ccarbene distances (2.055(3)–2.088(8) Å) are similar to the previously reported iridium ADC species (2.039−2.079 Å) 34, 40 and is slightly shorter than the bonds between Ir and Ccarbene in related NHC complexes (2.117−2.124 Å) 41 indicating stronger interaction between the ADC ligand and the metal center. In 4a and [5a](OTf), the NCN moieties are ADC is roughly planar, and the angles around the carbene carbon atom are close to 120° (117.2(3)−127.9(3)°). In these complexes, the C−N bonds distances of the diaminocarbene moiety (1.317(5)−1.333(5) Å) lie between single (e.g., 1.469(10) Å in amines42) and double (e.g., 1.279(8) Å in imines42) CN bonds distances suggesting significant delocalization of electron density. In the crystal structures of 4a, intramolecular N–H···Cl hydrogen bond between chloride ligand and the NH proton of the carbene group, can be recognised. Heavy atom distance in N3–H···Cl1 (3.090(4) Å) contact is by 0.21 Å shorter than the sum of the Bondi’s van der Waals radii for the Cl and N atoms (3.30 Å),43 typical of a “moderate” H-bonding.44 The presence of this contact was also confirmed by 1H NMR spectroscopy (strong downfield shifts of the NH proton: viz., δH 10.2).
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Table S3. Summary of electrochemical data for complexes 3–8.
	Complex
	Epox, V
	Epred, V
	ΔE, V[a]

	3a
	0.96
	−2.42
	3.37

	3b
	0.97
	−2.46
	3.43

	3c
	1.02
	−2.38
	3.40

	3d
	0.97
	−2.40
	3.37

	4a
	0.72
	−2.38
	3.10

	4b
	0.77
	−2.46
	3.23

	4c
	0.71
	−2.38
	3.10

	4d
	0.88
	−2.46
	3.34

	[5a](OTf)
	1.04
	−2.30
	3.34

	[5b](OTf)
	0.96
	−2.30
	3.26

	[5c](OTf)
	0.98
	−2.39
	3.38

	[5d](OTf)
	1.01
	−2.31
	3.32

	[6a](OTf)
	1.21
	−2.34
	3.55

	[6b](OTf)
	1.22
	−2.33
	3.55

	[6c](OTf)
	1.21
	−2.24
	3.46

	[6d](OTf)
	1.20
	−2.24
	3.44

	[7a](OTf)
	0.81
	−2.30
	3.11

	[7b](OTf)
	0.79
	−2.30
	3.09

	[7c](OTf)
	0.75
	−2.30
	3.05

	[7d](OTf)
	0.76
	−2.31
	3.07

	8a
	0.68
	−2.41
	3.09

	8b
	0.77
	−2.40
	3.17

	8c
	0.77
	−2.40
	3.17

	8d
	0.77
	−2.40
	3.17


[a] Redox gap: ΔE = Epox – Epred
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Figure S1. Overlay of cyclic voltammograms of 3a–d, recorded in acetonitrile with 0.1 M NBu4PF6 electrolyte. A glassy carbon working electrode, platinum wire counter electrode, and silver wire pseudoreference electrode were used during the measurements, and potentials are referenced to an internal standard of ferrocene. Separate anodic (positive) and cathodic (negative) scans were recorded. 

[image: ]
Figure S2. Сyclic voltammograms of 4a–d , recorded in acetonitrile with 0.1 M NBu4PF6 electrolyte. A glassy carbon working electrode, platinum wire counter electrode, and silver wire pseudoreference electrode were used during the measurements, and potentials are referenced to an internal standard of ferrocene. Separate anodic (positive) and cathodic (negative) scans were recorded.
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Figure S3. Сyclic voltammograms of [5a–d](OTf), recorded in acetonitrile with 0.1 M NBu4PF6 electrolyte. A glassy carbon working electrode, platinum wire counter electrode, and silver wire pseudoreference electrode were used during the measurements, and potentials are referenced to an internal standard of ferrocene. Separate anodic (positive) and cathodic (negative) scans were recorded.
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Figure S4. Сyclic voltammograms of [6a–d](OTf), recorded in acetonitrile with 0.1 M NBu4PF6 electrolyte. A glassy carbon working electrode, platinum wire counter electrode, and silver wire pseudoreference electrode were used during the measurements, and potentials are referenced to an internal standard of ferrocene. Separate anodic (positive) and cathodic (negative) scans were recorded.
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Figure S5. Cyclic voltammograms of [7a–d](OTf), recorded in acetonitrile with 0.1 M NBu4PF6 electrolyte. A glassy carbon working electrode, platinum wire counter electrode, and silver wire pseudoreference electrode were used during the measurements, and potentials are referenced to an internal standard of ferrocene. Separate anodic (positive) and cathodic (negative) scans were recorded.
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Figure S6. Cyclic voltammograms of 8a–d, recorded in acetonitrile with 0.1 M NBu4PF6 electrolyte. A glassy carbon working electrode, platinum wire counter electrode, and silver wire pseudoreference electrode were used during the measurements, and potentials are referenced to an internal standard of ferrocene. Separate anodic (positive) and cathodic (negative) scans were recorded.
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Figure S7. Overlaid UV-vis absorption spectra of 3a–d, recorded at 298 K in MeCN. 
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Figure S8. Overlaid UV-vis absorption spectra of 4a–d, recorded at 298 K in MeCN
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Figure S9. Overlaid UV-vis absorption spectra of [5a–d](OTf), recorded at 298 K in MeCN [image: C:\Users\admin\Documents\фф карбены\Absorbtion 6.png]
Figure S10. Overlaid UV-vis absorption spectra of [6a–d](OTf), recorded at 298 K in MeCN
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Figure S11. Overlaid UV-vis absorption spectra of [7a–d](OTf), recorded at 298 K in MeCN [image: C:\Users\admin\Documents\фф карбены\Absorbtion 8.png]
Figure S12. Overlaid UV-vis absorption spectra of 8a–d, recorded at 298 K in MeCN
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Figure S13. Excitation and emission spectra of 3a, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
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Figure S14. Excitation and emission spectra of 3b, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
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Figure S15. Excitation and emission spectra of 3c, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 3d 400 both.png]
Figure S16. Excitation and emission spectra of 3d, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 4a 400 both.png]
Figure S17. Excitation and emission spectra of 4a, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 4b 400 both.png]
Figure S18. Excitation and emission spectra of 4b, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 4c 400 both.png]
Figure S19. Excitation and emission spectra of 4c, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 4d 400 both.png]
Figure S20. Excitation and emission spectra of 4d, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
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Figure S21. Excitation and emission spectra of [5a](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 

[image: C:\Users\Анжелик\Documents\фф карбены\Lum 5b 375 both.png]
Figure S22. Excitation and emission spectra of [5b](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 

[image: C:\Users\Анжелик\Documents\фф карбены\Lum 5c 375 both.png]
Figure S23. Excitation and emission spectra of [5c](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
 [image: C:\Users\Анжелик\Documents\фф карбены\Lum 5d 375 both.png]
Figure S24. Excitation and emission spectra of [5d](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 6a 350 both.png]
Figure S25. Excitation and emission spectra of [6a](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v). 
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 6b 350 both.png]
Figure S26. Excitation and emission spectra of [6b](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 6c 350 both.png]
Figure S27. Excitation and emission spectra of [6c](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 6d 350 both.png]
Figure S28. Excitation and emission spectra of [6d](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 7a 400 both.png]
Figure S29. Excitation and emission spectra of [7a](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 7b 372 both.png]
Figure S30. Excitation and emission spectra of [7b](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 7c 372 RT.png]
Figure S31. Excitation and emission spectra of [7c](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 7d 375 both.png]
Figure S32. Excitation and emission spectra of [7d](OTf), recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 8a 372 both.png]
Figure S33. Excitation and emission spectra of 8a, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).[image: C:\Users\Анжелик\Documents\фф карбены\Lum 8b 372 both.png]
Figure S34. Excitation and emission spectra of 8b, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 8c 372 both.png]
Figure S35. Excitation and emission spectra of 8c, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[image: C:\Users\Анжелик\Documents\фф карбены\Lum 8d 372 both.png]
Figure S36. Excitation and emission spectra of 8d, recorded at 298 K in MeCN and at 77 K in EtOH/2-ethoxyethanol (1:1, v/v).
[bookmark: _Toc25146711]
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Figure S37. Optimized geometries and selected geometrical parameters (valence angles () and bond lengths (Å) for complexes 3b-8b (S0 state in a CH3CN solution represented by a respective implicit PCM model)




S59
Table S4. The comparison of optimized geometrical parameters of complexes with X-ray diffraction data.
	
	3b
	4b
	[5b]
	[6b]+
	[7b]+
	8b	

	
	Exp 3c
	PBE0-D3
	Exp 4a
	PBE0-D3
	Exp [5b](OTf) 36
	PBE0-D3
	Exp [6b](OTf) 36
	PBE0-D3
	Exp [7b](OTf)•СHCl3 36
	PBE0-D3
	Exp 8с 36
	PBE0-D3 

	Bond lengths, Å

	Ir1−C1
	2.055(5)
	2.052
	2.055(3)
	2.050
	2.063(8)
	2.065
	2.064(4)
	2.064
	2.067(9)
	2.055
	2.075(9)
	2.056

	Ir1−C12
	2.022(5)
	2.010
	1.998(3)
	1.992
	2.041(6)
	2.058
	2.056(4)
	2.064
	2.074(8)
	2.056
	2.050(6)
	2.049

	Ir1−C23
	2.002(6)
	1.977
	2.096(3)
	2.106
	2.095(9)
	2.018
	1.991(5)
	1.997
	2.088(8)
	2.107
	2.094(6)
	2.108

	Ir1−C30
	−
	
	−
	
	2.001(7)
	1.975
	2.002(5)
	1.997
	2.088(9)
	2.103
	2.091(9)
	2.044

	C23−N3
	1.155(6)
	1.170
	1.317(5)
	1.330
	1.315(10)
	1.326
	1.170(6)
	1.165
	1.328(11)
	1.329
	1.320(9)
	1.329

	C23−N4
	−
	
	1.333(5)
	1.341
	1.341(10)
	1.342
	−
	−
	1.357(11)
	1.344
	1.346(12)
	1.343

	C30−N4
	−
	
	−
	
	−
	−
	1.156(6)
	1.165
	−
	
	−
	−

	C30−N5
	−
	
	−
	
	1.133(9)
	1.170
	−
	−
	1.311(11)
	1.331
	1.137(10)
	1.168

	C30−N6
	−
	
	−
	
	−
	−
	−
	−
	1.356(11)
	1.345
	−
	−

	Angles, °

	Ir1−C23−N3
	175.4(4)
	179.2
	−
	
	−
	−
	167.3(4)
	177.9
	−
	−
	−
	−

	Ir1−C30−N4
	−
	
	−
	
	−
	−
	173.7(3)
	178.3
	−
	−
	−
	−

	C23−N3−C24
	175.2(5)
	179.6
	−
	
	−
	−
	161.0(5)
	178.9
	−
	−
	−
	−

	C30−N4−C31
	−
	
	−
	
	−
	−
	165.5(5)
	179.9
	−
	−
	−
	−

	Ir1−C30−N5
	−
	
	−
	
	171.5(9)
	177.0
	−
	−
	−
	−
	176.3(5)
	176.5

	N3−C23−N4
	−
	
	117.2(3)
	117.6
	117.0(8)
	116.6
	−
	−
	114.3(7)
	116.3
	112.8(6)
	117.0

	N5−C30−N6
	−
	
	−
	
	−
	−
	−
	−
	116.1(8)
	116.5
	−
	−



Table S5. Summary of the results of TD-DFT calculations on complex 3b (assignment is provided for MO contributions >10%).
	3b

	# 
	λ, nm
	1000 cm-1
	eV
	f
	MOs1
	MOs2
	MOs3
	MOs4
	MOs5

	1
	364
	27.47
	3.406
	0.0461
	HOMO->LUMO (94.9%)
	
	
	
	

	2
	355.3
	28.15
	3.49
	0.0508
	HOMO ->LUMO+1 (95.5%)
	
	
	
	

	3
	323.3
	30.93
	3.835
	0.1878
	HOMO -> LUMO+2 (45.1%)
	HOMO-1 -> LUMO(36.8%)
	
	
	

	4
	320.4
	31.21
	3.869
	0.0235
	HOMO -> LUMO+2 (44.1%)
	HOMO-1 -> LUMO (29.7%)
	HOMO-2 -> LUMO (16.5%)
	
	

	5
	315.6
	31.68
	3.928
	0.0093
	HOMO-1 -> LUMO+1 (58.2%)
	HOMO-2 -> LUMO+1 (31.9%)
	
	
	

	6
	309.4
	32.32
	4.008
	0.0063
	HOMO -> LUMO+4 (88.0%)
	
	
	
	

	7
	305.1
	32.78
	4.064
	0.0875
	HOMO-2 -> LUMO (58.1%)
	HOMO-1 -> LUMO (23.1%)
	
	
	

	8
	297.8
	33.58
	4.163
	0.0694
	HOMO-2 -> LUMO (51.2%)
	HOMO-1 -> LUMO+1 (27.4%)
	HOMO -> LUMO+4 (10.8%)
	
	

	9
	296.6
	33.72
	4.18
	0.0197
	HOMO -> LUMO+4 (73.7%)
	
	
	
	

	10
	292
	34.25
	4.246
	0.072
	HOMO-3 -> LUMO (48.3%)
	HOMO-5 -> LUMO (23.7%)
	HOMO-4 -> LUMO (12.5%)
	
	

	11
	290.2
	34.46
	4.273
	0.0395
	HOMO-1 -> LUMO+2 (46.1%)
	HOMO-2 -> LUMO+2 (37.9%)
	
	
	

	12
	285.2
	35.07
	4.348
	0.0723
	HOMO-4 -> LUMO (40.5%)
	HOMO-1 -> LUMO+3 (18.4%)
	HOMO-3 -> LUMO (13.6%)
	
	

	13
	283.9
	35.22
	4.367
	0.1015
	HOMO-3 -> LUMO+1 (67.1%)
	HOMO-4 -> LUMO+1 (13.6%)
	
	
	

	14
	279.4
	35.79
	4.437
	0.0159
	HOMO-5 -> LUMO (36.3%)
	HOMO-6 -> LUMO (34.5%)
	
	
	

	15
	277.5
	36.04
	4.469
	0.0648
	HOMO-1 -> LUMO+3 (27.7%)
	HOMO-1 -> LUMO+2 (13.6%)
	HOMO-5 -> LUMO (10.6%)
	
	

	16
	276.1
	36.22
	4.491
	0.0637
	HOMO-5 -> LUMO+1 (32.1%)
	HOMO-3 -> LUMO+1 (12.4%)
	HOMO-2 -> LUMO+3 (12.0%)
	
	

	17
	272.6
	36.69
	4.549
	0.0352
	HOMO-2 -> LUMO+2 (18.5%)
	HOMO-2 -> LUMO+3 (16.9%)
	HOMO-4 -> LUMO+1 (13.3%)
	HOMO-6 -> LUMO (10.6%)
	

	18
	272.1
	36.75
	4.556
	0.0169
	HOMO-3 -> LUMO+1 (52.8%)
	
	
	
	

	19
	271.1
	36.89
	4.573
	0.0686
	HOMO-6 -> LUMO (25.8%)
	HOMO-5 -> LUMO (19.2%)
	
	
	

	20
	270.2
	37.01
	4.588
	0.0032
	HOMO -> LUMO+5 (93.2%)
	
	
	
	

	21
	266.9
	37.47
	4.646
	0.0555
	HOMO-3 -> LUMO+2 (37.9%)
	HOMO-5 -> LUMO+2 (23.2%)
	
	
	

	22
	266.1
	37.59
	4.66
	0.2069
	HOMO-1 -> LUMO+4 (37.6%)
	HOMO-2 -> LUMO+4 (17.8%)
	
	
	

	23
	265.8
	37.63
	4.665
	0.0612
	HOMO-2 -> LUMO+3(34.9%)
	HOMO-1 -> LUMO+3 (19.9%)
	HOMO-3 -> LUMO+1 (17.7%)
	
	

	24
	263.6
	37.94
	4.704
	0.0098
	HOMO-6 -> LUMO+1 (53.8%)
	HOMO-2 -> LUMO+4 (13.5%)
	
	
	

	25
	260.7
	38.35
	4.755
	0.0663
	HOMO -> LUMO+6 (47.6%)
	
	
	
	

	26
	257
	38.91
	4.824
	0.0424
	HOMO-3 -> LUMO+2 (34.6%)
	HOMO-5 -> LUMO+2 (31.3%)
	
	
	

	27
	256.5
	38.99
	4.834
	0.1122
	HOMO-2 -> LUMO+4 (48.9%)
	HOMO-1 -> LUMO+4 (15.9%)
	
	
	

	28
	255.1
	39.2
	4.86
	0.0273
	HOMO-2 -> LUMO+6 (16.6%)
	HOMO-1 -> LUMO+6 (15.3%)
	HOMO -> LUMO+6 (14.6%)
	
	

	29
	253.8
	39.41
	4.886
	0.0848
	HOMO-3 -> LUMO+3(57.1%)
	
	
	
	

	30
	251.4
	39.78
	4.933
	0.1714
	HOMO-7 -> LUMO (57.9%)
	
	
	
	

	31
	250
	40
	4.959
	0.043
	HOMO-4 -> LUMO+2 (50.4%)
	HOMO-5 -> LUMO+2 (20.7%)
	HOMO-4 -> LUMO+3 (15.0%)
	
	

	32
	249.1
	40.14
	4.977
	0.0095
	HOMO-7 -> LUMO+1 (48.3%)
	
	
	
	

	33
	248.6
	40.23
	4.988
	0.0082
	HOMO-6 -> LUMO+2 (55.4%)
	
	
	
	

	34
	247.2
	40.45
	5.016
	0.0456
	HOMO-4 -> LUMO+3 (36.2%)
	HOMO-6 -> LUMO+2 (20.7%)
	
	
	

	35
	247
	40.48
	5.019
	0.0405
	HOMO-3 -> LUMO+4 (48.0%)
	HOMO-5 -> LUMO+3 (20.1%)
	HOMO-7 -> LUMO+1 (12.0%)
	
	

	36
	245.2
	40.78
	5.056
	0.0001
	HOMO-10 -> LUMO+1 (17.1%)
	HOMO-3 -> LUMO+5 (16.7%)
	HOMO-1 -> LUMO+5 (14.8%)
	HOMO-5 -> LUMO+5 (12.3%)
	HOMO-6 -> LUMO+5 (10.4%)

	37
	243.9
	41
	5.083
	0.0148
	HOMO-5 -> LUMO+3 (40.5%)
	HOMO-6 -> LUMO+3 (18.0%)
	HOMO-4 -> LUMO+3 (10.9%)
	
	

	38
	241.7
	41.37
	5.13
	0.0009
	HOMO-1 -> LUMO+5 (68.9%)
	HOMO-2 -> LUMO+5 (20.1%)
	
	
	

	39
	241.3
	41.45
	5.139
	0.1061
	HOMO-8 -> LUMO (18.8%)
	HOMO-4 -> LUMO+4 (11.1%)
	
	
	

	40
	240.5
	41.58
	5.156
	0.005
	HOMO-4 -> LUMO+4 (25.4%)
	
	
	
	


Table S6. Summary of the results of TD-DFT calculations on complex 4b (assignment is provided for MO contributions >10%).
	4b
	

	# 
	λ, nm
	1000 cm-1
	eV
	f
	MOs1
	MOs2
	MOs3
	MOs4
	MOs5
	MOs6

	1
	391.8
	25.52
	3.164
	0.0556
	HOMO->LUMO (95.5%)
	
	
	
	
	

	2
	381.8
	26.19
	3.247
	0.002
	HOMO->LUMO+1 (95.5%)
	
	
	
	
	

	3
	335.5
	29.81
	3.696
	0.0114
	HOMO-1->LUMO (76.4%)
	HOMO-1->LUMO+1 (13.9%)
	
	
	
	

	4
	330.8
	30.23
	3.748
	0.0148
	HOMO->LUMO+2 (93.7%)
	
	
	
	
	

	5
	326
	30.68
	3.804
	0.0747
	HOMO-1->LUMO+2 (73.6%)
	HOMO-1->LUMO (13.4%)
	
	
	
	

	6
	318
	31.44
	3.898
	0.0267
	HOMO->LUMO+3 (49.4%)
	HOMO-2->LUMO (24.0%)
	HOMO-2->LUMO (16.5%)
	
	
	

	7
	316.3
	31.61
	3.92
	0.0027
	HOMO->LUMO+3 (37.8%)
	HOMO-2->LUMO (18.3%)
	HOMO-2>LUMO+1 (17.8%)
	HOMO-3->LUMO (10.2%)
	
	

	8
	309.1
	32.35
	4.011
	0.0521
	HOMO-2>LUMO+1 (35.9%)
	HOMO-3>LUMO+1 (23.8%)
	HOMO-2>LUMO (20.0%)
	
	
	

	9
	303.1
	32.99
	4.09
	0.0302
	HOMO-3>LUMO (48.9%)
	HOMO-2>LUMO (23.0%)
	
	
	
	

	10
	300.9
	33.23
	4.12
	0.0053
	HOMO>LUMO+4 (91.6%)
	
	
	
	
	

	11
	298.3
	33.52
	4.156
	0.1042
	HOMO-3>LUMO+1 (42.4%)
	HOMO-2>LUMO+1 (23.4%)
	HOMO-3>LUMO (10.1%)
	
	
	

	12
	290.4
	34.43
	4.269
	0.035
	HOMO-1->LUMO+2 (58.4%)
	HOMO-4->LUMO+1 (11.4%)
	
	
	
	

	13
	285.6
	35.01
	4.341
	0.0407
	HOMO-4->LUMO (19.7%)
	HOMO-1->LUMO+3 (18.6%)
	HOMO-1->LUMO+2 (16.0%)
	
	
	

	14
	282.1
	35.45
	4.395
	0.0003
	HOMO->LUMO+5 (95.9%)
	
	
	
	
	

	15
	281
	35.59
	4.412
	0.0255
	HOMO-1->LUMO+3 (25.7%)
	HOMO-2->LUMO+2 (24.3%)
	HOMO-6->LUMO (15.6%)
	HOMO-4->LUMO+1 (10.9%)
	
	

	16
	280.6
	35.64
	4.418
	0.0438
	HOMO-7->LUMO (14.2%)
	HOMO-5->LUMO (13.9%)
	HOMO-6->LUMO+1 (11.6%)
	HOMO-2->LUMO+2 (11.2%)
	HOMO-1->LUMO+3 (10.3%)
	HOMO-4->LUMO (10.1%)

	17
	275.9
	36.25
	4.495
	0.087
	HOMO-4->LUMO (43.7%)
	
	
	
	
	

	18
	273.7
	36.54
	4.53
	0.1014
	HOMO-4->LUMO+1 (29.9%)
	HOMO-1->LUMO+3 (21.1%)
	
	
	
	

	19
	271.8
	36.79
	4.562
	0.0632
	HOMO-3->LUMO+2 (29.6%)
	HOMO-6->LUMO (15.2%)
	HOMO-2->LUMO+3 (12.6%)
	HOMO-2->LUMO+2 (11.6%)
	
	

	20
	269.2
	37.15
	4.606
	0.0011
	HOMO-6->LUMO (22.9%)
	HOMO-7->LUMO+1 (15.2%)
	HOMO-5->LUMO+1 (14.3%)
	HOMO-6->LUMO+1 (13.1%)
	
	

	21
	267.9
	37.33
	4.629
	0.0359
	HOMO-1->LUMO+4 (42.1%)
	
	
	
	
	

	22
	266.9
	37.47
	4.646
	0.0298
	HOMO-2->LUMO+3 (16.4%)
	HOMO-3->LUMO+2 (15.9%)
	HOMO-2->LUMO+2 (14.2%)
	HOMO-6->LUMO+1 (11.5%)
	
	

	23
	266.1
	37.58
	4.659
	0.0474
	HOMO-6->LUMO+1 (23.8%)
	HOMO-3->LUMO+2 (19.4%)
	HOMO-1->LUMO+4 (19.0%)
	HOMO-2->LUMO+2 (10.6%)
	
	

	24
	264.2
	37.86
	4.694
	0.0687
	HOMO-2->LUMO+3 (16.8%)
	HOMO-3->LUMO+3 (16.4%)
	
	
	
	

	25
	262.8
	38.05
	4.718
	0.0609
	HOMO-1->LUMO+4 (16.3%)
	HOMO->LUMO+7 (11.4%)
	HOMO->LUMO+4 (11.0%)
	HOMO->LUMO+6 (10.1%)
	
	

	26
	260.8
	38.34
	4.753
	0.0509
	HOMO-7->LUMO (34.4%)
	HOMO-3->LUMO+3 (21.1%)
	HOMO-5->LUMO (18.4%)
	
	
	

	27
	258.7
	38.66
	4.793
	0.1312
	HOMO-3->LUMO+3 (33.6%)
	HOMO-2->LUMO+3 (21.8%)
	
	
	
	

	28
	256.9
	38.93
	4.827
	0.1447
	HOMO-5->LUMO+1 (28.1%)
	HOMO-7->LUMO+1 (16.2%)
	HOMO-2->LUMO+4 (15.3%)
	HOMO-3->LUMO+4 (12.3%)
	
	

	29
	256.1
	39.05
	4.842
	0.1974
	HOMO-7->LUMO+1 (22.8%)
	HOMO-2->LUMO+4 (12.7%)
	HOMO-5->LUMO+1 (10.3%)
	HOMO-6->LUMO+1 (10.1%)
	
	

	30
	255
	39.22
	4.862
	0.0905
	HOMO-1->LUMO+10 (19.2%)
	HOMO-1-> LUMO+7 (11.5%)
	
	
	
	

	31
	253.3
	39.47
	4.894
	0.0306
	HOMO-5->LUMO+4 (21.6%)
	HOMO-3->LUMO+4 (21.5%)
	HOMO-1->LUMO+4 (21.3%)
	HOMO-2->LUMO+4 (11.5%)
	
	

	32
	251.7
	39.73
	4.926
	0.0089
	HOMO-4->LUMO+2 (61.6%)
	
	
	
	
	

	33
	250.3
	39.96
	4.954
	0.0016
	HOMO-1->LUMO+4 (71.2%)
	HOMO-2->LUMO+4 (12.7%)
	
	
	
	

	34
	248.8
	40.2
	4.984
	0.1493
	HOMO->LUMO+5 (66.7%)
	
	
	
	
	

	35
	246.3
	40.59
	5.033
	0.0166
	HOMO-5->LUMO+2 (35.6%)
	HOMO-7->LUMO+2 (24.1%)
	HOMO-4->LUMO+2 (18.7%)
	
	
	

	36
	245.6
	40.72
	5.049
	0.0152
	HOMO-3->LUMO+4 (32.1%)
	HOMO-2->LUMO+4 (27.8%)
	HOMO-6->LUMO+2 (17.3%)
	
	
	

	37
	245.3
	40.76
	5.054
	0.0037
	HOMO-6->LUMO+2 (29.9%)
	HOMO-4->LUMO+3 (28.8%)
	HOMO-3->LUMO+4 (14.6%)
	HOMO-2->LUMO+4 (12.0%)
	
	

	38
	242.3
	41.27
	5.116
	0.0106
	HOMO->LUMO+6 (27.4%)
	HOMO-4->LUMO+3 (18.0%)
	HOMO-5->LUMO+2 (10.8%)
	
	
	

	39
	241.7
	41.37
	5.129
	0.0458
	HOMO->LUMO+6 (24.9%)
	HOMO-4->LUMO+3 (15.0%)
	HOMO-6->LUMO+2 (12.8%)
	
	
	

	40
	239.6
	41.73
	5.174
	0.1919
	HOMO-5->LUMO+4 (34.1%)
	HOMO-2->LUMO+4 (12.7%)
	
	
	
	


Table S7. Summary of the results of TD-DFT calculations on complex [5b]+ (assignment is provided for MO contributions >10%).
	5b

	# 
	λ, nm
	1000 cm-1
	eV
	f
	MOs1
	MOs2
	MOs3
	MOs4
	MOs5

	1
	338.3
	29.56
	3.664
	0.0679
	HOMO->LUMO (94.2%)
	
	
	
	

	2
	331.3
	30.18
	3.742
	0.0481
	HOMO->LUMO+1 (95.2%)
	
	
	
	

	3
	308.2
	32.45
	4.023
	0.1045
	HOMO-1->LUMO (81.7%)
	
	
	
	

	4
	303.3
	32.98
	4.088
	0.187
	HOMO->LUMO+2 (85.6%)
	
	
	
	

	5
	300.6
	33.27
	4.125
	0.0722
	HOMO-1->LUMO+1 (88.9%)
	
	
	
	

	6
	292.7
	34.16
	4.236
	0.0376
	HOMO->LUMO+3 (81.9%)
	
	
	
	

	7
	288.7
	34.64
	4.295
	0.0757
	HOMO-3->LUMO (59.9%)
	HOMO-4->LUMO (10.8%)
	
	
	

	8
	286
	34.96
	4.335
	0.0581
	HOMO-2->LUMO (30.0%)
	HOMO->LUMO+4 (28.0%)
	HOMO-2->LUMO+1 (13.5%)
	HOMO-1->LUMO+3 (11.1%)
	

	9
	285
	35.09
	4.351
	0.0538
	HOMO-2->LUMO (45.5%)
	HOMO-3->LUMO (15.6%)
	
	
	

	10
	284.4
	35.16
	4.359
	0.0124
	HOMO-3->LUMO+1 (66.1%)
	HOMO-4->LUMO+1 (15.6%)
	
	
	

	11
	280.4
	35.66
	4.422
	0.1362
	HOMO-2->LUMO+1 (61.6%)
	HOMO->LUMO+4 (18.4%)
	
	
	

	12
	277.9
	35.98
	4.462
	0.157
	HOMO-1->LUMO+2 (81.1%)
	
	
	
	

	13
	276.2
	36.21
	4.49
	0.1443
	HOMO-4->LUMO (29.4%)
	HOMO->LUMO+4 (26.6%)
	HOMO-6->LUMO (11.8%)
	
	

	14
	270.7
	36.94
	4.579
	0.0118
	HOMO-7->LUMO (29.5%)
	HOMO-5->LUMO (18.2%)
	HOMO-4->LUMO+1 (11.8%)
	
	

	15
	269.8
	37.06
	4.595
	0.0368
	HOMO-4->LUMO+1 (12.6%)
	HOMO-7->LUMO (12.5%)
	HOMO-7->LUMO+1 (11.7%)
	HOMO-1->LUMO+3 (10.9%)
	

	16
	268.3
	37.27
	4.622
	0.0174
	HOMO-1->LUMO+3 (26.2%)
	HOMO-4->LUMO+1 (23.0%)
	
	
	

	17
	266.4
	37.54
	4.655
	0.0061
	HOMO-3->LUMO+2 (22.9%)
	HOMO-7->LUMO+1 (12.5%)
	HOMO-4->LUMO+2 (11.1%)
	
	

	18
	265.5
	37.66
	4.67
	0.0778
	HOMO-2->LUMO+2 (15.3%)
	HOMO-5->LUMO (12.8%)
	HOMO-4->LUMO+1 (11.9%)
	HOMO-6->LUMO (11.5%)
	HOMO-4->LUMO (10.9%)

	19
	264.6
	37.8
	4.686
	0.02
	HOMO-4->LUMO (15.5%)
	HOMO-5->LUMO+1 (15.4%)
	HOMO-3->LUMO+2 (14.4%)
	HOMO-7->LUMO+1 (10.3%)
	

	20
	264.3
	37.83
	4.691
	0.0045
	HOMO-2->LUMO+2 (47.4%)
	HOMO-6->LUMO+1 (13.2%)
	
	
	

	21
	262.4
	38.11
	4.725
	0.0238
	HOMO->LUMO+5 (76.4%)
	
	
	
	

	22
	260.8
	38.34
	4.754
	0.0087
	HOMO-6->LUMO+1 (19.1%)
	HOMO-1->LUMO+3 (14.1%)
	HOMO-5->LUMO (11.8%)
	
	

	23
	258.5
	38.68
	4.796
	0.0022
	HOMO->LUMO+6 (74.4%)
	
	
	
	

	24
	257.3
	38.86
	4.819
	0.2278
	HOMO-1->LUMO+4 (42.4%)
	HOMO-5->LUMO (14.6%)
	
	
	

	25
	256
	39.07
	4.844
	0.0519
	HOMO-1->LUMO+4 (23.7%)
	HOMO-5->LUMO (11.1%)
	
	
	

	26
	255.4
	39.16
	4.855
	0.0369
	HOMO-7->LUMO+2 (21.6%)
	HOMO-5->LUMO+2 (12.3%)
	HOMO-4->LUMO+2 (11.5%)
	HOMO-3->LUMO+3 (10.6%)
	

	27
	253.3
	39.48
	4.895
	0.199
	HOMO-2->LUMO+3 (34.1%)
	HOMO-3->LUMO+3 (16.9%)
	HOMO-7->LUMO (12.7%)
	
	

	28
	252.6
	39.59
	4.908
	0.0476
	HOMO-3->LUMO+3 (30.0%)
	HOMO-2->LUMO+3 (22.1%)
	HOMO-4->LUMO+2 (10.7%)
	
	

	29
	250.7
	39.88
	4.945
	0.1554
	HOMO-4->LUMO+2 (30.7%)
	HOMO-6->LUMO+2 (12.6%)
	HOMO-3->LUMO+2 (12.5%)
	HOMO-2->LUMO+3 (10.7%)
	

	30
	248.8
	40.19
	4.983
	0.0014
	HOMO->LUMO+7 (94.3%)
	
	
	
	

	31
	248
	40.32
	5
	0.0492
	HOMO-5->LUMO+2 (34.9%)
	HOMO-6->LUMO+2 (14.0%)
	HOMO-3->LUMO+4 (13.4%)
	HOMO-3->LUMO+2 (10.2%)
	

	32
	247
	40.49
	5.02
	0.0048
	HOMO-5->LUMO+1 (40.0%)
	HOMO-7->LUMO+1 (20.6%)
	HOMO-2->LUMO+4 (15.0%)
	
	

	33
	245.8
	40.69
	5.045
	0.0132
	HOMO-3->LUMO+4 (22.2%)
	HOMO-2->LUMO+4 (17.3%)
	HOMO-5->LUMO+2 (15.9%)
	HOMO-7->LUMO+1 (11.5%)
	

	34
	245.4
	40.75
	5.053
	0.0503
	HOMO-3->LUMO+4 (39.6%)
	HOMO-2->LUMO+4 (36.8%)
	
	
	

	35
	243.1
	41.13
	5.099
	0.0475
	HOMO-1->LUMO+5 (70.0%)
	
	
	
	

	36
	243
	41.15
	5.102
	0.0098
	HOMO-4->LUMO+3 (33.0%)
	HOMO->LUMO+10 (11.1%)
	
	
	

	37
	242.6
	41.22
	5.111
	0.0207
	HOMO-4->LUMO+3 (18.4%)
	HOMO-1->LUMO+5 (16.5%)
	HOMO->LUMO+10 (14.2%)
	HOMO->LUMO+8 (11.4%)
	

	38
	242.1
	41.31
	5.121
	0.0016
	HOMO-1->LUMO+6 (22.9%)
	HOMO->LUMO+6 (14.9%)
	HOMO-4->LUMO+6 (13.4%)
	HOMO-10->LUMO+2 (12.1%)
	

	39
	241.7
	41.38
	5.13
	0.0031
	HOMO-5->LUMO+7 (55.0%)
	HOMO-9->LUMO+5 (18.7%)
	
	
	

	40
	240.2
	41.63
	5.161
	0.0103
	153->LUMO (41.7%)
	HOMO-8->LUMO (24.8%)
	
	
	


Table S8. Summary of the results of TD-DFT calculations on complex [6b]+ (assignment is provided for MO contributions >10%).
	6b

	# 
	Nm–
	1000 cm-1
	eV
	f
	MOs1
	MOs2
	MOs3
	MOs4
	MOs5

	1
	325.1
	30.76
	3.814
	0.1264
	HOMO->LUMO (93.3%)
	
	
	
	

	2
	321.6
	31.1
	3.855
	0.0007
	HOMO->LUMO+1 (91.1%)
	
	
	
	

	3
	304.1
	32.89
	4.077
	0.0353
	HOMO-1->LUMO (89.5%)
	
	
	
	

	4
	302.2
	33.09
	4.102
	0.1217
	HOMO-1->LUMO+1 (89.3%)
	
	
	
	

	5
	295.1
	33.88
	4.201
	0.1591
	HOMO->LUMO+2 (89.4%)
	
	
	
	

	6
	288.2
	34.7
	4.302
	0.1234
	HOMO->LUMO+3 (81.6%)
	
	
	
	

	7
	286.7
	34.88
	4.324
	0.123
	HOMO->LUMO+4 (47.5%)
	HOMO-2->LUMO (22.6%)
	HOMO-3->LUMO+1 (13.2%)
	
	

	8
	284.5
	35.15
	4.357
	0.0812
	HOMO-2->LUMO+1 (42.2%)
	HOMO-3->LUMO (24.5%)
	HOMO-1->LUMO+4 (11.8%)
	
	

	9
	280.7
	35.63
	4.417
	0.1535
	HOMO-2->LUMO (64.3%)
	HOMO->LUMO+4 (26.2%)
	
	
	

	10
	278.4
	35.92
	4.453
	0.0391
	HOMO-3->LUMO (40.9%)
	HOMO-2->LUMO+1 (29.2%)
	HOMO-1->LUMO+2 (19.3%)
	
	

	11
	276.7
	36.15
	4.482
	0.0181
	HOMO-3->LUMO+1 (63.3%)
	HOMO-1->LUMO+3 (11.4%)
	HOMO->LUMO+4 (10.9%)
	
	

	12
	276.4
	36.18
	4.486
	0.0279
	HOMO-1->LUMO+2 (55.2%)
	HOMO-2->LUMO+1 (11.9%)
	HOMO->LUMO+5 (10.9%)
	
	

	13
	272.9
	36.64
	4.543
	0.2362
	HOMO->LUMO+5 (26.1%)
	HOMO-1->LUMO+4 (14.2%)
	HOMO-1->LUMO+3 (12.0%)
	HOMO-1->LUMO+2 (11.3%)
	HOMO-3->LUMO (10.7%)

	14
	272.2
	36.73
	4.554
	0.1929
	HOMO-1->LUMO+3 (65.1%)
	
	
	
	

	15
	266.4
	37.53
	4.653
	0.0043
	HOMO-1->LUMO+4 (46.7%)
	HOMO->LUMO+5 (45.1%)
	
	
	

	16
	263.5
	37.95
	4.706
	0.0656
	HOMO-1->LUMO+5 (19.7%)
	HOMO-4->LUMO (19.1%)
	
	
	

	17
	262.6
	38.09
	4.722
	0.0087
	HOMO-4->LUMO (56.5%)
	HOMO-6->LUMO (17.1%)
	
	
	

	18
	261.6
	38.23
	4.74
	0.1078
	HOMO-2->LUMO+2 (52.0%)
	HOMO-5->LUMO+1 (11.9%)
	HOMO-4->LUMO+1 (10.3%)
	
	

	19
	261.1
	38.3
	4.748
	0.0255
	HOMO-5->LUMO (31.4%)
	HOMO-2->LUMO+2 (17.7%)
	HOMO-7->LUMO (13.0%)
	HOMO-5->LUMO+1 (12.6%)
	

	20
	259.4
	38.56
	4.78
	0.0157
	HOMO-4->LUMO+1 (44.3%)
	HOMO-6->LUMO (15.3%)
	
	
	

	21
	258.4
	38.7
	4.799
	0.0227
	HOMO-2->LUMO+3 (39.5%)
	HOMO-6->LUMO+1 (11.9%)
	
	
	

	22
	256.6
	38.97
	4.832
	0.0165
	HOMO-3->LUMO+2 (28.2%)
	HOMO-4->LUMO+1 (12.0%)
	HOMO-5->LUMO+1 (10.9%)
	
	

	23
	255.8
	39.09
	4.847
	0.043
	HOMO-6->LUMO+1 (27.2%)
	HOMO-3->LUMO+2 (18.5%)
	HOMO-6->LUMO (15.9%)
	HOMO-4->LUMO+1 (10.2%)
	

	24
	254.3
	39.32
	4.875
	0.1287
	HOMO-1->LUMO+5 (36.5%)
	
	
	
	

	25
	252.1
	39.67
	4.919
	0.1406
	HOMO-2->LUMO+4 (24.3%)
	HOMO-2->LUMO+3 (19.6%)
	HOMO-3->LUMO+3 (11.5%)
	HOMO-3->LUMO+2 (10.8%)
	

	26
	251.2
	39.81
	4.935
	0.0013
	HOMO->LUMO+7 (34.6%)
	HOMO->LUMO+6 (13.9%)
	HOMO-5->LUMO+7 (12.3%)
	
	

	27
	251
	39.83
	4.939
	0.1187
	HOMO-3->LUMO+3 (16.1%)
	HOMO-2->LUMO+3 (15.9%)
	HOMO-3->LUMO+2 (13.2%)
	
	

	28
	250.8
	39.88
	4.944
	0.0085
	HOMO->LUMO+6 (19.7%)
	HOMO-2->LUMO+4 (14.4%)
	HOMO-3->LUMO+3 (11.5%)
	HOMO->LUMO+7 (10.6%)
	

	29
	250.7
	39.89
	4.946
	0.0091
	HOMO-3->LUMO+3 (23.2%)
	HOMO-2->LUMO+4 (22.8%)
	HOMO->LUMO+6 (15.0%)
	
	

	30
	249.2
	40.12
	4.975
	0.2414
	HOMO-3->LUMO+4 (25.6%)
	HOMO-4->LUMO+2 (21.2%)
	
	
	

	31
	247.8
	40.35
	5.003
	0.1588
	HOMO-3->LUMO+4 (34.4%)
	HOMO-4->LUMO+2 (20.5%)
	HOMO-6->LUMO+1 (12.1%)
	HOMO-5->LUMO+3 (10.4%)
	

	32
	245.4
	40.74
	5.051
	0.3478
	HOMO-5->LUMO+2 (45.5%)
	
	
	
	

	33
	243.6
	41.04
	5.089
	0.0176
	HOMO-7->LUMO (21.2%)
	HOMO-5->LUMO (14.0%)
	HOMO->LUMO+8 (10.5%)
	
	

	34
	243.4
	41.08
	5.093
	0.0078
	HOMO-6->LUMO+2 (22.1%)
	HOMO-2->LUMO+5 (19.5%)
	
	
	

	35
	242.7
	41.2
	5.108
	0.0059
	HOMO->LUMO+9 (30.9%)
	HOMO-6->LUMO+3 (13.0%)
	HOMO->LUMO+8 (12.3%)
	
	

	36
	242.6
	41.22
	5.111
	0.0174
	HOMO-2->LUMO+5 (46.1%)
	HOMO-6->LUMO+2 (10.4%)
	
	
	

	37
	241.5
	41.4
	5.133
	0.0249
	HOMO->LUMO+8 (39.9%)
	
	
	
	

	38
	241.2
	41.47
	5.141
	0.0183
	HOMO-7->LUMO+1 (30.3%)
	HOMO-5->LUMO+1 (17.5%)
	
	
	

	39
	240.8
	41.52
	5.148
	0.0232
	HOMO-6->LUMO+3 (24.7%)
	HOMO-5->LUMO+3 (14.1%)
	HOMO-7->LUMO+1 (12.8%)
	
	

	40
	240.3
	41.61
	5.159
	0.073
	HOMO-3->LUMO+5 (22.7%)
	HOMO-4->LUMO+3 (22.1%)
	HOMO-6->LUMO+2 (21.8%)
	
	


Table S9. Summary of the results of TD-DFT calculations on complex [7b]+ (assignment is provided for MO contributions >10%).
	7b

	# 
	Nm–
	1000 cm-1
	eV
	f
	MOs1
	MOs2
	MOs3
	MOs4
	MOs5

	1
	359
	27.85
	3.453
	0.066
	HOMO->LUMO (96.0%)
	
	
	
	

	2
	354.3
	28.23
	3.5
	0.007
	HOMO->LUMO+1 (96.2%)
	
	
	
	

	3
	310.9
	32.17
	3.988
	0.0091
	HOMO->LUMO+2 (80.6%)
	
	
	
	

	4
	310
	32.26
	4
	0.0346
	HOMO-1->LUMO (76.2%)
	
	
	
	

	5
	307.6
	32.51
	4.031
	0.0552
	HOMO-1->LUMO+1 (73.6%)
	
	
	
	

	6
	302.2
	33.1
	4.103
	0.0042
	HOMO->LUMO+3 (82.7%)
	
	
	
	

	7
	299.7
	33.37
	4.138
	0.0148
	HOMO-2->LUMO (45.4%)
	HOMO-3->LUMO (24.4%)
	
	
	

	8
	297.9
	33.56
	4.162
	0.0122
	HOMO-3->LUMO (42.7%)
	HOMO-2->LUMO (19.2%)
	HOMO-2->LUMO+1 (18.2%)
	
	

	9
	295.6
	33.83
	4.195
	0.1282
	HOMO-3->LUMO+1 (43.1%)
	HOMO-2->LUMO+1 (24.7%)
	HOMO-2->LUMO (13.8%)
	
	

	10
	292.8
	34.15
	4.234
	0.0911
	HOMO-3->LUMO+1 (33.7%)
	HOMO-2->LUMO+1 (30.7%)
	HOMO-3->LUMO (12.8%)
	
	

	11
	287.8
	34.75
	4.308
	0.0263
	HOMO->LUMO+4 (85.3%)
	
	
	
	

	12
	282.9
	35.34
	4.382
	0.0442
	HOMO-1->LUMO+2 (23.6%)
	HOMO-4->LUMO+1 (14.1%)
	HOMO-5->LUMO (10.5%)
	
	

	13
	280.7
	35.63
	4.417
	0.1228
	HOMO-4->LUMO (23.7%)
	HOMO-5->LUMO+1 (17.7%)
	
	
	

	14
	277.7
	36.01
	4.464
	0.0511
	HOMO->LUMO+5 (77.9%)
	
	
	
	

	15
	274.1
	36.48
	4.523
	0.0196
	HOMO-6->LUMO (35.2%)
	HOMO-8->LUMO (20.0%)
	HOMO-4->LUMO (11.1%)
	
	

	16
	272.9
	36.65
	4.544
	0.0128
	HOMO-5->LUMO (54.4%)
	HOMO-5->LUMO+1 (11.2%)
	
	
	

	17
	271.9
	36.78
	4.56
	0.0068
	HOMO-8->LUMO+1 (23.7%)
	HOMO-5->LUMO+1 (18.0%)
	HOMO-4->LUMO (13.4%)
	HOMO-1->LUMO+2 (13.1%)
	

	18
	270.2
	37.01
	4.588
	0.0018
	HOMO-6->LUMO+1 (24.3%)
	HOMO-4->LUMO+1 (22.6%)
	HOMO-5->LUMO+1 (15.8%)
	
	

	19
	268.8
	37.2
	4.613
	0.0324
	HOMO-1->LUMO+2 (39.6%)
	HOMO-4->LUMO+1 (20.5%)
	HOMO-8->LUMO+1 (10.4%)
	
	

	20
	266
	37.6
	4.662
	0.0472
	HOMO-1->LUMO+3 (51.3%)
	HOMO-2->LUMO+2 (16.7%)
	
	
	

	21
	265.1
	37.73
	4.677
	0.0025
	HOMO->LUMO+7 (53.1%)
	HOMO->LUMO+6 (44.1%)
	
	
	

	22
	263.9
	37.9
	4.699
	0.0013
	HOMO->LUMO+6 (51.1%)
	HOMO->LUMO+7 (41.2%)
	
	
	

	23
	263.5
	37.95
	4.705
	0.0195
	HOMO-3->LUMO+2 (72.0%)
	
	
	
	

	24
	262.4
	38.11
	4.726
	0.3546
	HOMO-2->LUMO+2 (53.6%)
	HOMO-1->LUMO+3 (11.3%)
	
	
	

	25
	258.7
	38.66
	4.793
	0.0082
	HOMO-3->LUMO+3 (64.8%)
	
	
	
	

	26
	257.7
	38.81
	4.812
	0.0552
	HOMO-8->LUMO (32.4%)
	HOMO-6->LUMO (22.9%)
	HOMO-2->LUMO+3 (16.9%)
	
	

	27
	257.2
	38.87
	4.82
	0.0174
	HOMO-2->LUMO+3 (34.3%)
	HOMO-8->LUMO (14.2%)
	
	
	

	28
	256
	39.06
	4.843
	0.0149
	HOMO-6->LUMO+1 (22.3%)
	HOMO-1->LUMO+4 (14.4%)
	HOMO-9->LUMO (13.2%)
	
	

	29
	253.9
	39.39
	4.884
	0.1444
	HOMO-1->LUMO+4 (36.1%)
	
	
	
	

	30
	252.9
	39.54
	4.903
	0.0389
	HOMO-7->LUMO (31.8%)
	HOMO-7->LUMO+1 (27.1%)
	HOMO-1->LUMO+4 (11.6%)
	
	

	31
	252.7
	39.58
	4.907
	0.015
	HOMO-9->LUMO (38.0%)
	HOMO-8->LUMO+1 (13.0%)
	HOMO-7->LUMO+1 (10.1%)
	
	

	32
	251.3
	39.79
	4.934
	0.239
	HOMO-2->LUMO+4 (41.4%)
	
	
	
	

	33
	249.3
	40.11
	4.973
	0.0307
	HOMO-2->LUMO+7 (15.9%)
	HOMO-6->LUMO+7 (11.4%)
	
	
	

	34
	249
	40.16
	4.979
	0.0034
	HOMO-4->LUMO+2 (35.1%)
	HOMO-1->LUMO+5 (15.2%)
	
	
	

	35
	248.9
	40.17
	4.981
	0.0097
	HOMO-7->LUMO+1 (27.3%)
	HOMO-7->LUMO (26.7%)
	HOMO-9->LUMO (11.2%)
	
	

	36
	248.2
	40.28
	4.995
	0.0337
	HOMO-1->LUMO+5 (37.4%)
	HOMO-4->LUMO+2 (16.2%)
	
	
	

	37
	248.1
	40.3
	4.997
	0.0916
	HOMO-3->LUMO+4 (37.7%)
	HOMO-2->LUMO+4 (12.1%)
	
	
	

	38
	247.2
	40.46
	5.016
	0.0126
	HOMO-9->LUMO+1 (38.6%)
	HOMO-5->LUMO+2 (13.1%)
	HOMO-4->LUMO+2 (10.1%)
	
	

	39
	246.5
	40.56
	5.029
	0.0451
	HOMO-5->LUMO+2 (44.7%)
	HOMO-9->LUMO+1 (15.8%)
	
	
	

	40
	244
	40.98
	5.081
	0.0043
	HOMO-7->LUMO+6 (28.7%)
	HOMO-7->LUMO+7 (11.0%)
	HOMO-11->LUMO+4 (10.1%)
	
	



Table S10. Summary of the results of TD-DFT calculations on complex 8b (assignment is provided for MO contributions >10%).
	8b

	# 
	Nm–
	1000 cm-1
	eV
	f
	MOs1
	MOs2
	MOs3
	MOs4
	MOs5

	1
	367
	27.25
	3.378
	0.0619
	HOMO->LUMO(96.6%)
	
	
	
	

	2
	358.1
	27.92
	3.462
	0.016
	HOMO->LUMO+1 (96.6%)
	
	
	
	

	3
	316
	31.64
	3.923
	0.003
	HOMO-2->LUMO (35.8%)
	HOMO-1->LUMO (26.5%)
	HOMO->LUMO+2 (26.1%)
	
	

	4
	315.5
	31.7
	3.93
	0.0196
	HOMO->LUMO+2 (68.0%)
	HOMO-2->LUMO (13.3%)
	
	
	

	5
	308
	32.47
	4.025
	0.0473
	HOMO-1->LUMO (36.8%)
	HOMO-2->LUMO (33.7%)
	HOMO-3->LUMO (17.4%)
	
	

	6
	306.7
	32.6
	4.043
	0.0561
	HOMO-1->LUMO+1 (54.9%)
	HOMO-3->LUMO+1 (11.0%)
	HOMO->LUMO+3 (10.9%)
	
	

	7
	304.1
	32.88
	4.077
	0.0046
	HOMO->LUMO+3 (64.1%)
	
	
	
	

	8
	302.6
	33.04
	4.097
	0.0849
	HOMO-3->LUMO (37.0%)
	HOMO-2->LUMO+1 (26.7%)
	HOMO-1->LUMO (14.6%)
	HOMO-3->LUMO+1 (11.6%)
	

	9
	298.3
	33.53
	4.157
	0.0106
	HOMO-3->LUMO (33.8%)
	HOMO-2->LUMO+1 (31.5%)
	HOMO->LUMO+3 (14.3%)
	
	

	10
	296.9
	33.68
	4.176
	0.1368
	HOMO-3->LUMO+1 (53.7%)
	HOMO-1->LUMO+1 (23.8%)
	HOMO-2->LUMO+1 (13.7%)
	
	

	11
	288.4
	34.68
	4.3
	0.0025
	HOMO->LUMO+4 (91.9%)
	
	
	
	

	12
	282.1
	35.44
	4.394
	0.0754
	HOMO-4->LUMO+1 (32.2%)
	HOMO-1->LUMO+2 (26.7%)
	
	
	

	13
	280.9
	35.6
	4.413
	0.0719
	HOMO-4->LUMO (30.9%)
	HOMO-5->LUMO (15.1%)
	
	
	

	14
	275
	36.36
	4.508
	0.0188
	HOMO-4->LUMO (43.0%)
	HOMO-5->LUMO (18.8%)
	HOMO-2->LUMO+2 (15.0%)
	
	

	15
	272.2
	36.73
	4.554
	0.027
	HOMO-2->LUMO+2 (20.9%)
	HOMO-7->LUMO+1 (15.9%)
	HOMO-4->LUMO+1 (14.4%)
	HOMO-1->LUMO+2 (14.3%)
	

	16
	271.5
	36.84
	4.567
	0.0037
	HOMO->LUMO+5 (60.8%)
	
	
	
	

	17
	271.1
	36.88
	4.573
	0.0084
	HOMO->LUMO+5 (37.5%)
	HOMO-2->LUMO+2 (10.6%)
	
	
	

	18
	267.4
	37.4
	4.637
	0.0717
	HOMO-1->LUMO+2 (28.9%)
	HOMO-2->LUMO+2 (17.8%)
	HOMO-5->LUMO (11.6%)
	
	

	19
	266.4
	37.54
	4.654
	0.0326
	HOMO-3->LUMO+2 (66.3%)
	HOMO-1->LUMO+2 (10.1%)
	
	
	

	20
	265.4
	37.68
	4.671
	0.0345
	HOMO-5->LUMO+1 (40.7%)
	HOMO-4->LUMO+1 (17.1%)
	HOMO-1->LUMO+3 (13.2%)
	
	

	21
	263.8
	37.91
	4.7
	0.1788
	HOMO-7->LUMO (17.1%)
	HOMO-2->LUMO+3 (14.8%)
	HOMO-6->LUMO (14.8%)
	HOMO-1->LUMO+3 (10.5%)
	HOMO-5->LUMO+1 (10.2%)

	22
	263.3
	37.98
	4.709
	0.0874
	HOMO-2->LUMO+3 (21.5%)
	HOMO-7->LUMO+1 (17.3%)
	HOMO-6->LUMO+1 (15.2%)
	
	

	23
	261.1
	38.3
	4.749
	0.1513
	HOMO-2->LUMO+3 (30.7%)
	HOMO-1->LUMO+3 (21.4%)
	HOMO-3->LUMO+3 (10.8%)
	
	

	24
	258.3
	38.71
	4.799
	0.0101
	HOMO-3->LUMO+3 (65.7%)
	HOMO-1->LUMO+3 (16.7%)
	
	
	

	25
	256.3
	39.01
	4.837
	0.111
	HOMO-6->LUMO (24.5%)
	HOMO-1->LUMO+4 (19.8%)
	HOMO-2->LUMO+4 (14.2%)
	HOMO-7->LUMO (12.9%)
	

	26
	255.3
	39.17
	4.856
	0.0478
	HOMO-2->LUMO+4 (27.0%)
	HOMO-6->LUMO (21.7%)
	HOMO-1->LUMO+4 (16.6%)
	HOMO-7->LUMO (13.4%)
	

	27
	252.2
	39.66
	4.917
	0.048
	HOMO-8->LUMO (57.0%)
	
	
	
	

	28
	251.9
	39.71
	4.923
	0.2001
	HOMO-3->LUMO+4 (43.2%)
	HOMO-2->LUMO+4 (18.0%)
	HOMO-8->LUMO (16.3%)
	
	

	29
	249.7
	40.04
	4.965
	0.0012
	HOMO-4->LUMO+2 (68.2%)
	
	
	
	

	30
	249.6
	40.07
	4.968
	0.0112
	HOMO-3->LUMO+5 (18.5%)
	HOMO-6->LUMO+1 (16.3%)
	HOMO-6->LUMO+5 (15.9%)
	HOMO-5->LUMO+5 (11.0%)
	

	31
	248.9
	40.18
	4.982
	0.0057
	HOMO-6->LUMO+1 (40.4%)
	HOMO-7->LUMO+1 (13.1%)
	
	
	

	32
	248
	40.33
	5
	0.0065
	HOMO-1->LUMO+4 (51.8%)
	HOMO-2->LUMO+4 (19.5%)
	HOMO-3->LUMO+4 (18.8%)
	
	

	33
	245.7
	40.69
	5.045
	0.0061
	HOMO-5->LUMO+2 (56.0%)
	
	
	
	

	34
	243.8
	41.02
	5.086
	0.0032
	HOMO->LUMO+7 (18.2%)
	HOMO->LUMO+6 (14.4%)
	
	
	

	35
	242
	41.32
	5.123
	0.0378
	HOMO-4->LUMO+3 (49.9%)
	
	
	
	

	36
	241.2
	41.47
	5.141
	0.0019
	HOMO-1->LUMO+5 (66.4%)
	HOMO-2->LUMO+5 (17.9%)
	
	
	

	37
	240.9
	41.51
	5.146
	0.1202
	HOMO->LUMO+6 (38.3%)
	HOMO-4->LUMO+3 (16.7%)
	HOMO->LUMO+7 (11.7%)
	HOMO-5->LUMO+2 (11.4%)
	

	38
	239.8
	41.71
	5.171
	0.0304
	HOMO-7->LUMO+2 (40.7%)
	HOMO-6->LUMO+2 (27.0%)
	HOMO-8->LUMO+1 (10.8%)
	
	

	39
	238.7
	41.89
	5.193
	0.0124
	HOMO-8->LUMO+1 (71.9%)
	
	
	
	

	40
	238.5
	41.93
	5.199
	0.0077
	HOMO-2->LUMO+5 (71.8%)
	HOMO-1->LUMO+5 (17.9%)
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Figure S38. MO energy diagrams for complexes 3b–5b. Numerical values represent MO energies in eV.
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Figure S39. MO energy diagrams for complexes 6b–5b. Numerical values represent MO energies in eV.



Table S11. Estimated composition of frontier MOs (integer, sum of major AOs only) for 3b-8b
	
	
	3b
	4b
	5b
	6b
	7b
	8b

	HOMO
	Ir
	31
	40
	25
	19
	34
	34

	
	ppy
	55
	54
	64
	69
	61
	59

	
	CNAr /ADC
	6
	2
	2
	12
	5
	2

	
	L=Cl/CN/CNAr
	8
	4
	9
	–
	–
	5

	LUMO
	Ir
	4
	3
	3
	2
	2
	3

	
	ppy
	78
	96
	84
	91
	96
	96

	
	CNAr /ADC
	3
	1
	2
	7
	2
	1

	
	L=Cl/CN/CNAr
	15
	0
	11
	–
	–
	0
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Figure S40. Assignment of ES providing main contribution to the UV-vis spectra of complexes [6b]+, [7b]+ and 8b.
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Figure S41. Selected molecular orbitals for complex [6b]+
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Figure S42. Selected molecular orbitals for complex 8b


HOMO
LUMO

Figure S43. Surface plots of the HOMO and LUMO for proposed complex of 8b with mercury.

We have also considered computational the possibility of the formation of a solvated complex between the Hg center in the dimer and CH3CN solvent molecules. Geometry optimization of a configuration containing 4 additional CH3CN molecules forming an octahedral coordination environment at the Hg2+ center was accompanied by the removal of the coordinated CH3CN (r(CH3CN…Hg) > 3.5 Å) resulting in their weak van der Waals binding with the ligands of the Ir centers.
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Figure S44. Comparison of experimental and calculated UVvis absorption spectra for proposed complex of 8b with mercury. 


[bookmark: _Toc25146712]S10. Sensing properties
[image: ]
Figure S45. The phosphorescence response of complexes 5−9 (40 μM) with mercury cations (0.5 eq.) in MeCN. Bars represent the ratio of areas under the PL graphs. 
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Figure S46. Changes in the PL spectra of complex [5b](OTf) (50 μM) in MeCN upon titration of Hg(II) ions (0–120 μM).
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Figure S47. Changes in the PL spectra of complex [6b](OTf) (52 μM) in MeCN upon titration of Hg(II) ions (0–320 μM).
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Figure S48. Changes in the PL spectra of complex [7b](OTf) (35 μM) in MeCN upon titration of Hg(II) ions (0–600 μM).
[image: ]
Figure S49. Changes in the PL spectra of complex 9 (40 μM) in MeCN upon titration of Hg(II) ions (0–200 μM).
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Figure S50. Titration curves of [8b](OTf) with Hg2; blue line shows changes in the absorption, while red line corresponds to the change in the emission intensity.
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Figure S51. Job plot of the complexation between [8b](OTf) and Hg2+ in MeCN. 
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Figure S52. The calculation of the limit of detection for [8b](OTf). 
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Figure S53. The PL spectra of complex [8b](OTf) (70 μM) in MeCN with 0.5 eq. of various metal cations and addition of 0.5 eq. Hg(II) ions into above solutions. A: H+; B: Li+; C:Cd2+; D: Mg2+; E: Ag+; F: Cu2+; G: Zn2+; H: Ni2+; I: Mn2+; J: Pb2+.
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Figure S54. Changes in the PL spectra of complex [8b](OTf) (70 μM) in MeCN upon titration of Mn2+ ions (0–200 μM).
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Figure S55. Titration curves of [8b](OTf) with Mn2+; red line shows changes in the emission intensity.
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Figure S56. Changes in the PL spectra of complex [8b](OTf) (70 μM) in MeCN upon titration of Ni2+ ions (0–200 μM).
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Figure S57. Titration curves of [8b](OTf) with Ni2+; red line shows changes in the emission intensity.
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Figure S58. Stern-Volmer (SV) quenching plots for Mn2+ and Ni2+. 
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Figure S59. Partial HR ESI+-MS spectral changes of complex 8a in the presence of Hg(II) ions (0.0–1.0 eq.): a: 0 eqv.; b: 0.5 eqv.; c: 1 eqv.
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Figure S60. Partial 1H NMR spectral changes of complex 8a in CD3CN in the presence of Hg(II) ions (0.0–1.0 eq.). a: 0 eqv.; b: 0.5 eqv.; c: 1 eqv.a


[image: ]c
b
a

Figure S61. Partial 19F NMR spectral changes of complex 8a in CD3CN in the presence of Hg(II) ions (0.0–1.0 eq.). a: 0 eqv.; b: 0.5 eqv.; c: 1 eqv.
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Figure S62. Partial IR spectral changes of complex 8a in thin films in the presence of Hg(II) ions (0.0–1.2 eq.).
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Figure S63. 1H NMR spectrum of 3a in CDCl3
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Figure S64. 13C{1H} NMR spectrum of 3a in CDCl3
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Figure S65. 19F{1H} NMR spectrum of 3a in CDCl3
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Figure S66. 1H NMR spectrum of 3b in CDCl3
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Figure S67. 13C{1H} NMR spectrum of 3b in CDCl3
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Figure S68. 1H NMR spectrum of 3c in CDCl3
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Figure S69. 13C{1H} NMR spectrum of 3c in CDCl3
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Figure S70. 1H NMR spectrum of 3d in CDCl3

[image: E:\ADC IR_SI\3_monoisocyanide\3d\246С.png]
Figure S71. 13C{1H} NMR spectrum of 3d in CDCl3
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Figure S72. 1H NMR spectrum of 4a in CDCl3
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Figure S73. 13C{1H} NMR spectrum of 4a in CDCl3



Figure S74. 19F{1H} NMR spectrum of 4a in CDCl3

[image: E:\ADC IR_SI\5_monoADC\5b\380H.png]
Figure S75. 1H NMR spectrum of 4b in CDCl3
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Figure S76. 13C{1H} NMR spectrum of 4b in CDCl3
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Figure S77. 1H NMR spectrum of 4c in CDCl3
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Figure S78. 13C{1H} NMR spectrum of 4c in CDCl3
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Figure S79. 1H NMR spectrum of 4d in CDCl3
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Figure S80. 13C{1H} NMR spectrum of 4d in CDCl3
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Figure S81. 1H NMR spectrum of 9 in CDCl3
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Figure S82. 13C{1H} NMR spectrum of 9 in CDCl3
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Figure S83. Fragment of 1H,13C HMBC NMR spectrum of 9 in CDCl3.. 
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