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Section 1: Computational details and Results of theoretical calculations   
Singlet ground state (S0) geometries of 3a were fully optimized by using M06 method of density 

functional theory (DFT). The standard 6-311G(d,p) basis set on non-metal atoms and the relativistic 

effective core potential (ECP) LANL2DZ on Ir atom were taken in our calculations. The solvent effects 

were evaluated with the self-consistent reaction field (SCRF) based on the integral equation formalism 

of the polarizable continuum model (IEFPCM) in CH2Cl2 solvent (ε=8.93). The vertical excitation 

calculations in CH2Cl2 for the simulation of absorption spectra were used by the time-dependent (TD) 

DFT method. To gain the features of emission processes of the 3a compounds, the first triplet state (T1) 

geometries were located by the M05-2x functional combined with the same basis set as mentioned 

above. The suitability of M05-2x functional for the emission spectra of a series of iridium compounds 

has been well-documented.S1, S2 Based on T1 optimized structures, the single-point energy calculations 

were conducted at their S0 states. In this way, the positions of the first phosphorescence bands of all 

iridium compounds were estimated by the S0-T1 gap of electronic energies including solvent effects. 

All calculations were carried out with the Gaussian 09 program package.S3

Section 2: Supplementary Tables 
Table S1. The photophysical data for 5a in different states, including maximum emission wavelength (nm), 

fluorescence quantum yields ΦF, fluorescence lifetimes τF, and rate constants for radiative kr, calculated via ΦF= 

kr•τF.

system λem /nm ΦF/
%

τF/
ns

kr/
ns-1

CH2Cl2 515 9.19 3.58 0.026
THF 512 9.79 3.06 0.032solution
doped in PS film(1%) 505 9.28 2.78 0.033
powders 597 22.14 11.39 0.019

Solid state NPs in THF:H2O 
(1:1)

545 19.73 10.37 0.019

Table S2 The semiconductor character data of 3a, 3b deposited on different substrate.

 Substrate µ(cm2·V-1·s-1) VT (V) Ion/Ioff

OTS 5.7×10-3 -26 1.4×105
3a

SiO2 8.2×10-5 -33 1.5×103

OTS 1.1×10-4 -34 2.0×103
3b

SiO2 3.6×10-5 -44 2.5×102

5c OTS no mobility -- --
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SiO2 no mobility -- --

Section 3: Supplementary Figures S1-6

Fig. S1 The fluorescence decay of 3a-3c in CH2Cl2 solution.

Fig. S2 UPS energy distribution curves of 3a-3c.

Fig. S3 (a) Transfer and (b) output curves of the field-effect transistors with 5b thin film deposited 
on OTS/SiO2/Si
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Fig. S4 Optical micrographs of 3a crystals with PVD technology in different zone

Fig. S5 DSC curves of 3a-3c with the melting temperature and glass transition temperature 
indicated by arrows

 5a: 15À

5b: 24.8 À

5c: 29.6 À

Fig. S6 The calculated molecular length (blue line) of 5a-5c
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  LUMO 

   HOMO  

                              twist angle: 0°                   

Fig. S7 The calculated contours of the HOMOs and LUMOs orbitals of 3a with twist angle of 0o 

between the phenyl face and benzo [g] furo [2,3-B] quinoxaline
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Section 4: 1H NMR and 13C NMR spectra.
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