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Figure S1.  Optimized ground-state geometry of Ir-1 – Ir-3 in CH2Cl2 at the DFT level of 
theory.
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Table S1.  Dihedral angles between different parts in the C^N ligand for Ir-1 – Ir-3

Complex Dihedral angle (°)

A B C D E F G H

Ir-1 52.82 37.53 36.69 53.06 - - - -

Ir-2 50.26 36.01 35.38 52.97 - - - -

Ir-3 49.80 35.78 35.61 53.16 0.65 34.40 33.80 0.92
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Figure S2.  1H-NMR spectra of Ir-1 – Ir-3 in CDCl3 at r.t.
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Figure S3.  Comparison of the experimental and calculated UV-vis absorption spectra of Ir-
1 – Ir-3 and ligand 6 in CH2Cl2.
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Figure S4.  Normalized UV-vis absorption spectra of Ir-1 in different solvents.
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Figure S5.  Normalized UV-vis absorption spectra of Ir-2 in different solvents.
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Figure S6.  Normalized UV-vis absorption spectra of Ir-3 in different solvents.
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Figure S7.  Normalized UV-vis absorption spectra of ligand 6 in different solvents.
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Figure S8.  Normalized emission spectra of ligand 6 in different solvents (excited at 347.5 
nm).
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Figure S9.  Normalized emission spectra of Ir-1 in different solvents (excited at 436 nm).
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Figure S10.  Normalized emission spectra of Ir-2 in different solvents (excited at 436 nm).
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Figure S11.  Normalized emission spectra of Ir-3 in different solvents (excited at 436 nm).
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Figure S12.  Emission spectra of Ir-1 at different concentrations excited at 450 nm.
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Figure S13.  Emission spectra of Ir-2 at different concentrations excited at 450 nm.
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Figure S14.  Emission spectra of Ir-3 at different concentrations excited at 450 nm.
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Figure S15.  Emission spectra of ligand 6 at different concentrations excited at 379 nm.
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Figure S16.  Nanosecond time-resolved transient differential absorption spectra of Ir-1 in 
CH2Cl2.  λex = 355 nm, A355 nm = 0.4 in a 1-cm cuvette.
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Figure S17.  Nanosecond time-resolved transient differential absorption spectra of Ir-2 in 
CH2Cl2.  λex = 355 nm, A355 nm = 0.4 in a 1-cm cuvette.
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Figure S18.  Nanosecond time-resolved transient differential absorption spectra of Ir-3 in 
CH2Cl2.  λex = 355 nm, A355 nm = 0.4 in a 1-cm cuvette.
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Figure S19.  Nanosecond time-resolved transient differential absorption spectra of ligand 6 
in CH2Cl2.  λex = 355 nm, A355 nm = 0.4 in a 1-cm cuvette.
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Figure S20.  Comparison of the nanosecond transient differential absorption spectra of Ir-2 
in CH2Cl2 and complex 4 in Ref. 37 in toluene at zero delay after excitation.  λex = 355 nm, 

A355 nm = 0.4 in a 1-cm cuvette.
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Figure S21.  (a) TA spectra of Ir-2 in CH2Cl2 at various delay times (noted in legend).  
The sample was excited with 390 nm and a power of 0.61 mW.  (b) Normalized TA kinetics 

of Ir-2 at 671 nm.  The inset shows the kinetic fit within the first 20 ps.
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Figure S22.  (a) TA spectra of Ir-3 in CH2Cl2 at various delay times (noted in legend).  
Samples were excited with 390 nm and a power of 0.38 mW.  (b) TA kinetics of Ir-3 in 
CH2Cl2 at 536 nm.  There was an initial rise fit with a time constant of 1.43 ± 0.25 ps 
followed by a long lived component that could not be fit within the first 3 ns.
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Figure S23.  (a) SEC measurements of the ligand 6 in 100 mM TBAP.  Anion and cation 
were generated using a potential of -1400 mV and 1400 mV respectively.  (b) TA spectra of 
the ligand dissolved in CH2Cl2 at various delay times (noted in legend).  An excitation 
wavelength of 390 nm and a power of 0.4 mW was used.  (c) Kinetic fit of the ligand 6 
spectra at 692 nm.  There was an initial rise with a lifetime of 0.6 ± 0.3 ps.
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Table S2.  Natural transition orbitals (NTOs) representing the 3rd excited state of ligand 6.

Excited state and 
properties

Hole Electron

56% 56%

S3

299 nm
f = 0.0147

42% 42%

Table S3.  Emission quantum yields of Ir-1 – Ir-3 and ligand 6 in different solvents

λem/nm (em/s); em

CH2Cl2 CH3CN Toluene Acetone

Ir-1a 606 (10.8); 0.081 611 (30.1); 0.017 642 (24.1); 0.012 612 (17.6); 0.022

Ir-2a 594 (44.5); 0.15 603 (31.7); 0.031 624 (27.5); 0.047 603 (40.0); 0.060

Ir-3a 609 (2.23), 640 
(2.24); 0.18

627 (1.00); 0.048 596 (0.19), 654 
(0.19); 0.029

628 (0.58); 0.054

6b 498 (-); 0.60 521 (-); 0.43 450 (-); 0.64 -
a Degassed CH3CN solution of [Ru(bpy)3]Cl2 (Φem = 0.042, λex = 436 nm) was used as the 
reference. b 1 N sulfuric acid solution of quinine bisulfate (Φem = 0.546, λex = 347.5 nm) was 
used as the reference
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Table S4.  Natural transition orbitals contributing to the fluorescence transition from the 
lowest singlet excited state to the singlet ground state for ligand 6

Singlet energy Electron Hole

473 nm


