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Figure S1. 1H NMR spectra of a) complex 1 and b) complex 2 in DMSO-d6. The single 

peak at 5.76 in the spectrum of complex 2 arises from the H1 NMR signal of residual 

CH2Cl2 solvent because complex 2 was recrystallized from CH2Cl2/hexane solution. 



 

 

Figure S2. HRMS spectra of a) complex 1 and b) complex 2. 
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Table S1. Selected bond lengths and dihedral angles for complexes 1 and 2 

 State 
Bond length (Å)  Bite angles (º) 

Ir−CC^N
 a Ir−NC^N 

b
 Ir−NN^N

 c
  Φ1

 d Φ2 
e 

1 S0 2.023/2.023 2.083/2.083 2.211/2.211  80.1/80.1 74.9 

 T1 1.997/1.997 2.082/2.082 2.199/2.199  80.9/80.9 75.4 

2 crystal 2.000/2.013 2.065/2.058 2.187/2.145  80.5/80.5 74.9 

S0 2.025/2.014 2.080/2.084 2.277/2.241  80.3/80.0 73.8 

T1 1.986/2.010 2.056/2.097 2.264/2.314  81.8/80.3 72.9 

 T3 2.005/1.988 2.083/2.082 2.234/2.239  80.9/81.0 74.0 

a The Ir-C bond length between iridium and the C^N ligand. b The Ir-N bond length between iridium 

and the C^N ligand. c The Ir-N bond length between iridium and the N^N ligand. d The ligand bite 

angles of C^N ligands. e The ligand bite angle of N^N ligand. f The dihedral angle between the 

phenyl and pyridine rings of C^N ligand. g The dihedral angle between the pyridine rings or between 

the pyridine and pyrazole rings of N^N ligand. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



  
 

 

Figure S3. a) Intramolecular π-π stacking interaction in the single crystal structure of 

complex 2. b) Ir-to-Ir distances (in Å) in the single crystal structure of complex 2; the 

central iridium complex was marked in red. 
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Figure S4. Ir-to-Ir distances (in Å) in the single crystal structure of 

[Ir(ppy)2(phpzpy)]PF6; the central iridium complex was marked in red. 

 

 

 

 

Figure S5. PL spectra of complexes 1 and 2 at 77 K in CH3CN glass. 

 

 

 

 



 

Figure S6. The blank test for cyclic voltammetry measurement in DMF solution. The 

only difference between the blank test and the sample test is that in the former, no 

sample was added in the solution. 

 

Table S2. Distributions of HOMO-1, HOMO-2, LUMO+1 and LUMO+2 on complexes 

1 and 2. 

 HOMO-2 HOMO-1 LUMO+1 LUMO+2 

1 

    

2 

    

 



 

Figure S7. Time-dependent current-density and brightness curves of the LECs based 

on [Ir(ppy)2(phpzpy)]PF6 at 5.0 V. a) device C and b) device D. 

 

 

Figure S8. EL spectra of devices C and D. 

 

Table S3. Cartesian coordinates of optimized geometries for complexes 1 and 2. 
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-8.56063400 

-6.46448200 

-9.55814400 

-9.97346800 

-8.82271900 

10.59774200 

-4.68856500 

-4.71048600 

-4.03903200 

-4.10831600 

-5.21002100 

-3.43471400 

-3.99535400 

-3.46626000 

-4.14167100 

-2.93700800 

-2.99621000 

 1.96686100 

 2.04273500 

-0.35020700 

 0.91460100 

 3.00126100 

-0.32911300 

-1.27471200 

 0.96809000 

-1.24496800 

 0.74992400 

 4.46470700 

 5.05422900 

 4.96735800 

 6.09338200 

 2.81714100 

 4.07015500 

 3.05669500 

 4.27660500 

 3.49752600 

 5.31543700 

 3.76034900 

 2.71495500 

 5.57778400 

 5.90361500 

 4.80003300 

 3.15615900 

 6.38428500 

-0.70676300 

-0.58566900 

-0.52302500 

 0.06985600 

-1.04723400 

-0.71962500 

 1.18360200 

 2.56312000 

 0.74089400 

 3.47251000 

 2.92866000 

 1.64701700 

-0.31842700 

 3.01646200 

 4.53530900 

 1.27815900 

 3.72030400 

-4.43288600 

-5.65613500 

-4.32197600 

-6.19937500 

-6.15957900 

-5.51889000 

-3.76682800 

-7.13799100 

-5.91341800 

-3.75596500 

-4.04816700 

-3.06352900 

-4.81046700 

-2.87332600 

-2.76577400 

-2.25478700 

-3.83228900 

-1.42950600 

-1.58232300 

-0.48735000 

-0.78983300 

-2.33121700 

 0.28689100 

-0.36281300 

 0.14344000 

-0.91361100 

 1.01337500 

 1.65627700 

 2.10661000 

 0.69498400 

-1.33735100 

 2.65419100 

 0.94054800 

 0.64669300 

 0.38880300 

 1.80865600 

 1.26052200 

-0.50523600 

 2.68457400 

 2.04130700 

 2.41500900 

 1.03798200 

 3.57692600 

 3.09553700 

-1.18368200 

-1.90266300 

-1.63562700 

-2.46765900 

-1.97903400 

-2.32125900 

-1.51739000 

-3.01004500 

-2.74559700 

-1.08352100 

-0.62130400 

 0.11361500 

-1.19720200 

 0.33613700 

 0.33091600 

 0.66035000 

-0.51417700 

 1.79453500 

 2.94806000 

 1.76302300 

 4.06507400 

 2.96434000 

 2.89170200 

 0.85927900 

 4.04519800 

 4.95888600 

 2.86423000 



H  5.00274200  0.75424900  4.91936100 

 


