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Figure S1. 'H NMR (600 MHz, CDCls) spectrum of complex 1. The resonances were assigned with
the help of *H-'H COSY experiments.
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Figure S2. *C NMR (100 MHz, CDCls) of complex 1.
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Figure S3. Normalized measured and simulated APLI-MS spectra of complex 1.
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Figure S4. Temperature dependency of the luminescent lifetime of complex 1 at 1000 mbar standard
air pressure.



Computational details

All calculations are based on density functional theory (DFT). The geometries of the
singlet ground state (So), the lowest emitting (T) triplet excited state, the lowest *MC
triplet excited states and the transition state (TS) along the T;>3MC transformation
were optimized for complex 1. For these optimizations the hybrid functional
B3LYP™? was selected in combination with the 6-31G* basis set for all atoms.
Relativistic effects were included for the Ir atom by using the ECP-60-mwb
Stuttgart/Dresden pseudopotential.”! The nature of the stationary points was
confirmed by computing the Hessian at the same level of theory. The minimum
energy crossing point (MECP) between the Sy and the *MC PES was optimized using
Harvey's algorithm,”! as implemented in the ORCA software;"® in this case, the
B3LYP functional was employed in combination with the def2-svp basis set and the
ECP-60-mwb Stuttgart/Dresden pseudopotential for Ir. To get relative energies for Sy,
T1, ®MC, TS and MECP, single-point calculations with the 6-31G* basis set were
performed. No spin contamination was observed for the optimized triplet structures.
Intrinsic reaction coordinate (IRC) calculations were performed on the Sy potential
energy surface starting at the So/MC MECP geometry. The IRC follows the minimum
energy reaction pathway in mass-weighted Cartesian coordinates.

The UV-Vis absorption spectrum was obtained by calculating the lowest-lying 130
vertical singlet electronic excitation energies using time-dependent DFT (TD-DFT) at
the Sy optimized geometry. The phosphorescence emission spectra were simulated
on the basis of ASCF-DFT calculations, which yield the energy difference between
the lowest triplet excited state at its optimized geometry (T;) and the closed-shell
ground state at the same geometry in the gas phase. The resulting values are
adiabatic in the sense that the lowest triplet state is relaxed to its minimum geometry,
but they are computed as vertical transitions to the ground state at the lowest triplet
state geometry. This approach is a simple but reliable way to determine emission
energies. Both the TD-DFT and ASCF-DFT calculations were performed in solution
using chloroform as solvent with the polarization continuum model®®” and employing
the same functional and basis set as in the optimizations. All the calculations apart
from the MECP optimization were performed with the Gaussian09 program

package.®



TDDFT results

Table S1. Main PCM-TDDFT electronic singlet-singlet transition energies (AE) with corresponding oscillator

strengths (f) and assignment for complex 1.

State AE /nm f Assignment
S, 488 0.011 oy + ey — ey (0.63) MLCT
S, 477 0.039  dy + ey — Teyer (0.63) MLCT
S, 434 0.055  dy, — T (0.63) MLCT
Se 399 0.043  dy, — e (0.38) MLCT
Sis 337 0.051  Trane — Tanc (0.52) LC
816 336 0.100 Tranc+ Trcyc| — Tr*anc (0.53) LLCT
Sis 318 0.141 ey — T (0.67) LC
Sgo 313 0.243 TMeyel — TT*cyc| (060) LC
Sy 283 0.082  dy, — T (0.40) MLCT
Sy 278 0.114  dy, — e (0.45) MLCT
Ss 274 0.133 T anc — Tanc (0.55) LC
1 T T T
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Figure S5. Computed PCM-TDDFT UV-Vis absorption spectrum of complex 1. The
theoretical spectrum is convoluted with a Lorentzian function with a full width at half-

maximum (fwhm) of 12 nm; the corresponding transitions are marked with vertical lines.
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Figure S6. Emission spectra of complex 1 (CHCIs solution, 10> M) recorded at different

excitation wavelengths.

Cartesian coordinates of the optimized geometries.

So

C -2.433720 -1.422400 -2.587933
c -2.966977 -1.627560 -3.872072
H -2.887167 -2.600294 -4.353551
c -3.602804 -0.578286 -4.521513
H -4.021108 -0.720846 -5.513569
c -3.705896 0.665017 -3.880556
H -4.212272 1.485488 -4.384156
C -3.170931 0.867834 -2.606808
H -3.271363 1.845173 -2.143250
c -4.000572 -1.357264 1.259335
H -3.722517 -2.322188 0.844685
c -5.103780 -1.279233 2.111810
H -5.664512 -2.181973 2.343905
c -5.502574 -0.057224 2.673093
H -6.361247 -0.012079 3.336493
C -4.792893 1.095828 2.366551
H -5.095719 2.052572 2.787664
c -3.685625 1.015507 1.504705
Ir -1.548672 -0.087685 -0.148228
C -3.246317 -0.217126 0.935276
0 -0.377966 -0.029144 1.717532
c 0.877212 0.134402 1.834443
c 1.802823 0.190135 0.764930
H 2.848694 0.275504 1.025221
C 1.517592 0.166157 -0.600939
o] 0.379812 0.125432 -1.181834
c 1.417347 0.275655 3.279402
c 2.670042 0.233639 -1.619050
c -2.507088 -0.163434 -1.921158
C 2.451337 -0.838783 3.565224
c 2.092708 1.660054 3.428383
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