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1 Complex 10

Exp. GS  Unr. DFT TDDFT TDA

2.077  2.096 2.107 2.080 2.080
2.065 2.083 2.046 2.069 2.069
1.995 1.990 1.986 1.988 1.983
1.996 1.990 1.982 1.988 1.983

Fig-SI 1: Relaxed ground state structure (left) of 10. Experimental[l] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 2: Energetic diagram (left) and graphical representation of the frontier orbitals (right) of
complex 10.

Exp. (V) TDDFT (eV) Excitation assignments
HOMO-2 — LUMO
529 504 HOMO-3 — LUMO
HOMO — LUMO+1
3.73 3.86 HOMO-3 — LUMO
HOMO-1 — LUMO+1
HOMO-4 — LUMO
HOMO — LUMO+2
HOMO-3 — LUMO+1
4.54 4.47 HOMO-2 — LUMO+1
HOMO-1 — LUMO+3

4.05 3.93

Table-SI 1: Experimental[l] and computed absorption energies and excitation assignments ob-
tained on complex 10.



Fig-SI 3: Experimental[l] and computed (Unr. DFT, TDDFT and TDA) colour rendering of 10
over a CIE 1931 chromaticity horseshoe diagram.



2 Complex 13

Exp. GS  Unr. DFT TDDFT TDA

2.054 2.083 2.039 2.063 2.061
2.057 2.093 2.052 2.070 2.068
1.998 1.994 1.979 1.992 1.990
1.980 1.995 1.985 1.992 1.990

Fig-SI 4: Relaxed ground state structure (left) of 13. Experimental[l] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 5: Energetic diagram (left) and graphical representation of the frontier orbitals (right) of
complex 13.

Exp. (V) TDDFT (eV) Excitation assignments
HOMO — LUMO
593 307 HOMO-2 — LUMO
HOMO-4 — LUMO
HOMO-3 — LUMO
HOMO-2 — LUMO
HOMO — LUMO+1
HOMO-1 — LUMO+3
HOMO-2 — LUMO+3
HOMO-4 — LUMO+1
HOMO-3 — LUMO+2

3.49 3.56

4.23 4.42

Table-SI 2: Experimental[l] and computed absorption energies and excitation assignments ob-
tained on complex 13.



Fig-SI 6: Experimental[l] and computed (Unr. DFT, TDDFT and TDA) colour rendering of 13
over a CIE 1931 chromaticity horseshoe diagram.



3 Complex I1

Exp. GS  Unr. DFT TDDFT TDA

2.028 2.036 2.040 2.037 2.040
1.998 2.036 2.032 2.039 2.031
2.106 2.152 2.147 2.168 2.150
2.020 2.005 1.998 1.978 1.993
2.009 2.018 2.004 2.015 2.002
2.142  2.172 2.074 2.174 2.081

Fig-SI 7: Relaxed ground state structure (left) of I1. Experimental[2] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 8: Energetic diagram (left) and graphical representation of the frontier orbitals (right) of
complex I1.

Exp. (eV) TDDEFT (eV) Excitation assignments

3.58 3.39 HOMO-1 — LUMO
HOMO-4— LUMO+1
4.47 4.29 HOMO-3— LUMO+4

HOMO-4 — LUMO+-2

Table-SI 3: Experimental[2] and computed absorption energies and excitation assignments ob-
tained on complex I1.



Fig-SI 9: Experimental[2] and computed (Unr. DFT, TDDFT and TDA) colour rendering of I1
over a CIE 1931 chromaticity horseshoe diagram.



4 Complex I3

Exp. GS  Unr. DFT TDDFT TDA

2.039 2.033 2.023 2.038 2.027
2.040 2.043 2.072 2.042 2.066
2.135  2.157 2.202 2.171 2.201
2.013 2.014 1.971 1.990 1.967
2.008 2.012 2.050 2.014 2.047
2.159 2.165 2.021 2.165 2.027

Fig-SI 10: Relaxed ground state structure (left) of I3. Experimental[2] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 11: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 13.

Exp. (eV) TDDEFT (eV) Excitation assignments

3.56 3.46 HOMO-2 — LUMO
HOMO-4— LUMO+4
4.58 4.58 HOMO-3— LUMO+7

HOMO-5 — LUMO+1

Table-ST 4: Experimental[2] and computed absorption energies and excitation assignments ob-
tained on complex I3.



Fig-ST 12: Experimental[2] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
I3 over a CIE 1931 chromaticity horseshoe diagram.



5 Complex 1a

Bond  Exp. GS  Unr. DFT TDDFT TDA

Ir-P(1) 2.307 2.358 2.375 2.367 2.376
Ir-P(2) 2.316 2.356 2.368 2.362 2.366
Ir-N(3) 2.056 2.068 2.058 2.060 2.059
Ir-N(4) 2.090 2.178 2.176 2.182 2177
Ir-C 2.055 2.039 2.011 2.028 2.014
Ir-H 1.512  1.619 1.622 1.622 1.622

Fig-SI 13: Relaxed ground state structure (left) of la. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 14: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 1a.

Exp. (eV) TDDEFT (eV) Excitation assignments
HOMO — LUMO

515 552 HOMO — LUMO+1

3.63 3.67 HOMO — LUMO+1
HOMO-1 — LUMO+2

4.46 420 HOMO — LUMO+5

HOMO-2 — LUMO+2

Table-SI 5: Experimental[3] and computed absorption energies and excitation assignments ob-
tained on complex 1a.
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Fig-SI 15: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
1la over a CIE 1931 chromaticity horseshoe diagram.
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6 Complex 2a

Bond  Exp. GS Unr. DFT TDDFT TDA

Ir-P(1) 2.307 2.307 2.386 2.381 2.383
Ir-P(2) 2316 2.361 2.374 2.374 2.374
Ir-N(3) 2.056 2.066 2.058 2.048 2.058
Ir-N(4) 2.090 2.166 2.156 2.141 2.159
Ir-C 2.055 2.036 2.003 2.015 2.003
Ir-H 1.512 1.618 1.618 1.623 1.619

Fig-SI 16: Relaxed ground state structure (left) of 2a. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 17: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 2a.

Exp. (eV) TDDEFT (eV) Excitation assignments
HOMO — LUMO

3.05 3.25 HOMO —s LUMO-1
HOMO = LUMOT1

3.66 3.76 HOMO-1 — LUMO

o o0 FOMO-2 = LUMO2

HOMO-1 — LUMO+2

Table-SI 6: Experimental[3] and computed absorption energies and excitation assignments ob-
tained on complex 2a.
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Fig-SI 18: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
2a over a CIE 1931 chromaticity horseshoe diagram.
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7 Complex 2c

Bond  Exp. GS Unr. DFT TDDFT TDA

Ir-P(1) 2.309 2.361 2.384 2.374 2.382
Ir-P(2) 2.318 2.360 2.381 2.373 2.382
Ir-N(3) 2.066 2.063 2.058 2.058 2.058
Ir-N(4) 2.123 2.149 2.143 2.149 2.143
Ir-C 2.049 2.036 2.000 2.015 2.003
Ir-H 1.473  1.619 1.620 1.620 1.620

Fig-SI 19: Relaxed ground state structure (left) of 2c. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 20: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 2c.

Exp. (eV) TDDEFT (eV) Excitation assignments
HOMO — LUMO

-
3.10 3.24 HOMO — LUMO+1
HOMO-1  LUMO
3.64 3.75 HOMO — LUMO+1
161 140 HOMO-1 = LUMOT2

Table-SI 7: Experimental[3] and computed absorption energies and excitation assignments ob-
tained on complex 2c. T Approximately attributed from experimental spectra.
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Fig-ST 21: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
2c over a CIE 1931 chromaticity horseshoe diagram.
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8 Complex 3a

Bond  Exp. GS  Unr. DFT TDDFT TDA

Ir-P(1) 2.240 2.296 2.309 2.305 2.309
Ir-P(2) 2.347 2.401 2.434 2.418 2.434
Ir-N(3) 2.048 2.043 2.028 2.030 2.028
Ir-N(4) 2117 2.147 2.138 2.145 2.139
Ir-C 2.038 2.045 2.019 2.033 2.019
Ir-H 1.595 1.623 1.620 1.621 1.619

Fig-SI 22: Relaxed ground state structure (left) of 3a. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 23: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 3a.

Exp. (eV) TDDEFT (eV) Excitation assignments
3.12 3.17 HOMO — LUMO
HOMO-1 — LUMO

380 590 HOMO — LUMO+3

HOMO-4 — LUMO+1

HOMO-4 — LUMO+-2

4.61 4.56

Table-SI 8: Experimental[3] and computed absorption energies and excitation assignments ob-
tained on complex 3a.
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Fig-SI 24: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
3a over a CIE 1931 chromaticity horseshoe diagram.
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9 Complex 3b

Bond  Exp. GS  Unr. DFT TDDFT TDA

Ir-P(1) 2.240 2.295 2.308 2.304 2.309
Ir-P(2) 2.347 2.406 2.452 2.426 2.444
Ir-N(3) 2.048 2.040 2.023 2.027 2.025
Ir-N(4) 2.117 2.144 2.129 2.143 2.135
Ir-C 2.038 2.044 2.016 2.031 2.017
Ir-H 1.595 1.622 1.615 1.619 1.617

Fig-SI 25: Relaxed ground state structure (left) of 3b. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 26: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 3b.

Exp. (eV) TDDEFT (eV) Excitation assignments
3.09 3.17 HOMO — LUMO
3.81 3.91 HOMO-1 — LUMO

Table-SI 9: CExperimental[3] and computed absorption energies and excitation assignments
obtained on complex 3b.
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Fig-SI 27: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
3b over a CIE 1931 chromaticity horseshoe diagram.
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10 Complex 4a

Bond  Exp. GS Unr. DFT TDDFT TDA

Ir-P(1) 2.240 2.328 2.338 2.334 2.338
Ir-P(2) 2.347 2.293 2.296 2.293 2.296
Ir-N(3) 2.048 2.044 2.026 2.030 2.025
Ir-N(4) 2117 2.156 2.150 2.158 2.148
Ir-C 2.038 2.048 2.023 2.033 2.021
Ir-Cl  2.250 2.467 2.489 2.484 2.497

Fig-SI 28: Relaxed ground state structure (left) of 4a. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 29: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 4a.

Exp. (eV) TDDEFT (eV) Excitation assignments
3.06 3.15 HOMO — LUMO
HOMO-1 — LUMO

580 57 HOMO — LUMO-3

Table-SI 10: Experimental[3] and computed absorption energies and excitation assignments ob-
tained on complex 4a.
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Fig-ST 30: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
4a over a CIE 1931 chromaticity horseshoe diagram.
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11 Complex 4b

Bond  Exp. GS Unr. DFT TDDFT TDA

Ir-P(1) 2.240 2.326 2.337 2.332 2.338
Ir-P(2) 2.347 2.295 2.299 2.296 2.300
Ir-N(3) 2.048 2.042 2.024 2.028 2.023
Ir-N(4) 2117 2.152 2.146 2.155 2.144
Ir-C 2.038 2.046 2.018 2.029 2.016
Ir-Cl  2.250 2.467 2.493 2.486 2.506

Fig-SI 31: Relaxed ground state structure (left) of 4b. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 32: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 4b.

Exp. (eV) TDDFT (eV) Excitation assignments
3.07 3.12 HOMO — LUMO
HOMO-1 — LUMO+3
410 572 HOMO — LUMO+2

Table-SI 11: Experimental[3] and computed absorption energies and excitation assignments ob-
tained on complex 4b.
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Fig-SI 33: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
4b over a CIE 1931 chromaticity horseshoe diagram.
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12 Complex 5c

Exp. GS  Unr. DFT TDDFT TDA

2.283 2.345 2.365 2.356 2.364
2416 2.494 2.570 2.533 2.565
2.041  2.030 2.016 2.018 2.016
2.125 2.137 2.123 2.131 2.126
2.063 2.043 2.008 2.019 2.007
2.102  2.093 2.080 2.088 2.078

Fig-SI 34: Relaxed ground state structure (left) of 5c. Experimental[3] and computed relevant
geometrical parameters (middle) around the metal centre in A. Ground and excited (Unr. DFT)
states superimposed geometries (right).
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Fig-SI 35: Energetic diagram (left) and graphical representation of the frontier orbitals (right)
of complex 5c.

Exp. (eV) TDDEFT (eV) Excitation assignments
2.95 2.96 HOMO — LUMO
3.67 3.73 HOMO-2 — LUMO

Table-SI 12: Experimental[3] and computed absorption energies and excitation assignments ob-
tained on complex 5c.
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Fig-SI 36: Experimental[3] and computed (Unr. DFT, TDDFT and TDA) colour rendering of
5c over a CIE 1931 chromaticity horseshoe diagram.
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13 Basis set impact

Ground State
Bond  Exp. A B C

I-P(1) 2309 2361 2.360 2.348
I-P(2) 2318 2360 2.359 2.348
Ir-N(3) 2.066 2.063 2067 2.078
I-N(4) 2123 2149 2.149 2.161

Ir-C 2.049 2.036 2.037 2.051
Ir-H 1.473 1.619 1.605 1.610

Unr. DFT

Bond A B C
Ir-P(1) 2.384 2.382 2.373
Ir-P(2) 2.381 2.382 2.368
Ir-N(3) 2.058 2.061 2.072
Ir-N(4) 2.143 2.141 2.161

Ir-C 2.000 2.002 2.011

Ir-H 1.620 1.606 1.611

Fig-SI 37: Relaxed ground and excited state structures of complex 2¢c with respect to the basis
set used together with relevant experimental data.[3] A refers to LANL2DZ+pol. (excepting H),
B corresponds to LANL2DZ+pol. on all atoms and C is the Def2TZVP basis set.

14 Absorption spectra of complex la
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Fig-SI 38: Simulated and experimental absorption spectra of complex 1a using TDDFT (green)
and VG (black) model.[3]

15 Experimental and simulated phosphorescence
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