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1. General Methods 

 

General Synthetic Procedures 

All commercially available chemicals and reagent grade solvents were used as received. 5-

(9,9-dimethylacridin-10(9H)-yl)benzo[c][1,2,5]thiadiazole (DMACPhSN) was synthesised 

according to the literature.1 Air-sensitive reactions were performed under a nitrogen 

atmosphere using Schlenk techniques. Flash column chromatography was carried out using 

silica gel (Silia-P from Silicycle, 60 Å, 40-63 µm). Analytical thin-layer-chromatography (TLC) 

was performed with silica plates with aluminum backings (250 µm with F-254 indicator). TLC 

visualization was accomplished by 254/365 nm UV lamp. HPLC analysis was conducted on a 

Shimadzu Prominence Modular HPLC system. HPLC traces were performed using an ACE 

Excel 2 C18 analytical column. 1H and 13C NMR spectra were recorded on a Bruker Advance 

spectrometer (400 or 500 MHz for 1H, 101 or 126 MHz for 13C). The following abbreviations 

have been used for multiplicity assignments: “s” for singlet, “d” for doublet, “t” for triplet, “dd” 

for doublet of doublets, “dt” for doublet of triplets, “ddd” for doublet of doublet of doublets, 

“q” for quintet and “m” for multiplet. Deuterated chloroform (CDCl3) or DMSO-d6 was used 

as the solvent of record. 1H NMR and 13C NMR spectra were referenced to the solvent peak. 

Melting points were measured using open-ended capillaries on an Electrothermal 1101D Mel-

Temp apparatus and are uncorrected. High-resolution mass spectrometry (HRMS) was 

performed at the University of Edinburgh. Elemental analyses were performed by the School 

of Geosciences at the University of Edinburgh. 

 

Theoretical Calculations 

Density functional theoretical (DFT) calculation and time-dependent density functional 

theoretical (TDDFT) calculations were performed using Gaussian 16 Revision D.01 software 

in the gas phase.2 The ground-state geometries were optimized employing the PBE03 functional 

with the Pople 6-31G(d,p) basis set, in the gas phase.4 Transitions to excited singlet states and 

triplet states were calculated using TDDFT within the Tamm-Dancoff approximation (TDA) 

based on the optimized ground-state geometries.5,6 Molecular orbitals were visualized using 

GaussView 6.07 and Silico 2.1, an in-house built software package.8–15 Hole-electron and 

reduced density gradient (RDG)16 analyses were conducted using the Multiwfn program,17 and 
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the corresponding molecular orbitals were visualized using VMD program.8 

 

Electrochemistry measurements. 

Cyclic Voltammetry (CV) and differential pulse voltammetry (DPV) analysis were performed 

on an Electrochemical Analyzer potentiostat model 620E from CH Instruments. Samples were 

prepared in dichloromethane (DCM) solutions, which were degassed by sparging with DCM-

saturated nitrogen gas for 5 minutes prior to measurements. All measurements were performed 

using 0.1 M tetra-n-butylammonium hexafluorophosphate, [nBu4N]PF6, in DCM. An Ag/Ag+ 

electrode was used as the reference electrode, a platinum electrode was used as the working 

electrode and a platinum wire was used as the counter electrode. The redox potentials are 

reported relative to a saturated calomel electrode (SCE) with a ferrocene/ferrocenium (Fc/Fc+) 

redox couple as the internal standard (0.46 V vs SCE).18 The HOMO and LUMO energies were 

calculated using the relation EHOMO/LUMO = −(Eox/Ered vs Fc/Fc+ + 4.8) eV,19  where Eox and 

Ered are anodic and cathodic peak potentials obtained from DPV, respectively, versus Fc/Fc+. 

 

Photophysical Measurements 

All samples were prepared in HPLC grade toluene (PhMe), Diethyl ether (Et2O), 

dichloromethane (DCM) or acetonitrile (MeCN) with varying concentrations on the order of 

10-5 or 10-6 M for absorption and emission study. Absorption spectra were recorded at RT using 

a Shimadzu UV-2600 double beam spectrophotometer. Molar absorptivity determination was 

verified by linear least-squares fit of values obtained from at least five independent solutions 

at varying concentrations with absorbance ranging from 1.0 × 103 to 1.3 × 104 M-1 cm-1 for 

DMACBP, 0.4 × 103 to 2.3 × 104 M-1 cm-1 for DMACPyBP, 0.5 × 103 to 2.4 × 104 M-1 cm-1 

for DMACBPN, 0.6 × 103 to 1.7 × 104 M-1 cm-1 for DMACPyBPN. 

Degassed solutions were prepared via three freeze-pump-thaw cycles prior to emission 

analysis using an in-house adapted fluorescence cuvette, itself purchased from Starna. Steady-

state emission and time-resolved emission spectra were recorded at 298 K using an Edinburgh 

Instruments FS5 fluorimeter. All the samples for the steady-state measurements were excited 

at 375 nm using a Xenon lamp. Phosphorescence emission spectra were collected with a 5 W 

microsecond flash lamp using the multi-channel scaling (MCS) mode with a gate time of 1-10 

ms. The short-time ranges (1-200 ns, 1 ns-50 μs) of the PL decays were measured using time-

correlated single photon counting (TCSPC) mode by 5 mW EPL-375 picosecond pulsed laser. 

The long-time ranges (1 ns-200 μs, 1 ns-2 ms) of the PL decays were measured using multi-
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channel scaling (MCS) mode.  

Photoluminescence quantum yields for solutions were excited at 390 nm for all 

compounds and determined using the optically dilute method.20,21 The Beer-Lambert law was 

found to be linear at the concentrations of the solutions. For each sample, linearity between 

absorption and emission intensity was verified through linear regression analysis and additional 

measurements were acquired until the Pearson regression factor (R2) for the linear fit of the 

data set surpassed 0.9. Individual relative quantum yield values were calculated for each 

solution and the values reported represent the gradient value. The equation Φs = 

Φr(Ar/As)(Is/Ir)(ns/nr)2 was used to calculate the relative quantum yield of each of the sample, 

where Φr is the absolute quantum yield of the reference, n is the refractive index of the solvent, 

A is the absorbance at the excitation wavelength, and I is the integrated area under the corrected 

emission curve. The subscripts s and r refer to the sample and reference, respectively. A 

solution of quinine sulfate (Φr = 54.6% in 1 N H2SO4)22 was used as the external reference. An 

integrating sphere (SC-30 module on FS5 fluorimeter) was employed for the 

photoluminescence quantum yield measurements of solid samples. The ΦPL of the films were 

then measured in air and N2 environment by purging the integrating sphere with N2 gas flow. 

The singlet-triplet splitting energy, ∆EST, was estimated by recording the prompt 

fluorescence and the delayed emission spectra at 77 K. The 77 K glass samples were prepared 

by transferring toluene solution into NMR tubes and the NMR tubes were cooled down inside 

a suprasil nitrogen dewar flask by liquid nitrogen. Prompt fluorescence spectra were measured 

using time resolved emission spectroscopy (TRES) with a 5 mW EPL-375 picosecond pulsed 

laser. Phosphorescence spectra of 2-MeTHF glass at 77 K were acquired by exciting the sample 

with a 5 W microsecond flash lamp and measuring the time-gated (1-10 ms) emission. 

 

Fitting of the time-resolved luminescence measurements:  

Time-resolved PL measurements were fitted to a sum of exponentials decay model, with chi-

squared (χ2) values of between 1 and 2, using the EI FS5 software. Each component of the 

decay is assigned a weight, (wi), which is the contribution of the emission from each component 

to the total emission.  

The average lifetime was then calculated using the following:  

• Two exponential decay model: 
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preexponential-factors of each component.  

• Three exponential decay model: 
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	 where A1, A2 and A3 are the preexponential-factors of each component. 

 

OLED fabrication and characterization  

OLED devices were fabricated in bottom-emitting architecture. A pre-patterned indium tin 

oxide (ITO) glass substrate with a sheet resistance of 15 Ω square-1 was pre-cleaned carefully 

with detergent and deionized water and then exposed to UV-ozone for 15 min. The small 

molecules for each layer were thermally evaporated using a vacuum chamber with a base 

pressure of 4×10-4 Pa and deposited at a rate of 1 Å/s, which was controlled in situ using the 

quartz crystal monitors. The electron injection layer, LiF, was deposited at a rate of 0.1 Å/s 

while the Al cathode was deposited at a rate of 10 Å/s through the shadow mask defining the 

top electrode. The spatial overlap of the anode and cathode electrodes determined the active 

area of the OLED, which was estimated to be 9 mm2. Electroluminescence (EL), CIE colour 

coordinates, and spectra were obtained via a Spectrascan PR655 photometer and the 

luminance-current-voltage characteristics were determined with a computer-controlled 

Keithley 2400 Source meter. The external quantum yield (EQE) was calculated from the 

current density, luminance, and EL spectrum, assuming a Lambertian emission distribution. 
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Literature study  

 

Figure S1. Molecular structures of the emitters discussed in the introduction. 
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2. Experimental Section 

 

Synthesis of 6-(9,9-dimethylacridin-10(9H)-yl)-[1,2,5]thiadiazolo[3,4-b]pyridine 

(DMACPySN): 

 

6-Bromo-[1,2,5]thiadiazolo[3,4-b]pyridine (2.00 g, 9.26 mmol, 1.0 equiv.), DMAC (2.13 g, 

10.18 mmol, 1.1 equiv.), cesium carbonate (9.05 g, 27.77 mmol, 3.0 equiv.), 2-

dicyclohexylphosphino-2',6'-dimethoxybiphenyl (0.23 g, 0.56 mmol, 0.06 equiv.), and 

palladium(II) acetate (62 mg, 0.28 mmol, 0.03 equiv.) were dissolved in 40 mL of dry toluene 

and the flask placed under N2. The mixture was stirred at 120 °C for 16 h. The resulting mixture 

was cooled to room temperature and then poured into water (30 mL). The organic phase was 

extracted with DCM (3 × 100 mL). The combined organic layers were dried over anhydrous 

magnesium sulfate and concentrated under reduced pressure. The crude product was purified 

by column chromatography on silica gel (17% DCM/Hexane) to afford DMACPySN as a red 

solid (yield =2.00 g). 

6-(9,9-dimethylacridin-10(9H)-yl)-[1,2,5]thiadiazolo[3,4-b]pyridine (DMACPySN): Rf = 

0.3 (17% DCM/Hexane). Yield: 63%. Mp = 175-176 oC. 1H NMR (400 MHz, CDCl3) δ 9.02 

(d, J = 2.5 Hz, 1H), 8.47 (d, J = 2.5 Hz, 1H), 7.61 – 7.49 (m, 2H), 7.09 – 7.02 (m, 4H), 6.42 – 

6.31 (m, 2H), 1.75 (s, 6H). 13C NMR (101 MHz, CDCl3) δ 160.76, 159.30, 148.25, 140.08, 

138.10, 131.44, 131.05, 126.74, 125.74, 122.17, 114.39, 77.36, 77.05, 76.73, 36.22, 30.91. GC-

MS Calculated: (C21H17N3S) 344.11; Found: 344.16, Retention time: 12.42 minutes in DCM. 
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Figure S2. 1H NMR spectra of DMACPySN in CDCl3. 

 

 

Figure S3. 13C NMR spectra of DMACPySN in CDCl3. 



S10 

 

 

Figure S4. GCMS of DMACPySN. 

 

Synthesis of 11-(9,9-dimethylacridin-10(9H)-yl)dibenzo[a,c]phenazine (DMACBP): 

 

To a solution of DMACPhSN (0.5 g, 1.46 mmol, 1.0 equiv.) in dry THF (20 mL) was added 

lithium aluminum hydride (0.44 g, 11.65 mmol 8.0 equiv.) under a continuous N2 flow. The 

resulting mixture was stirred at 60 oC under a N2 atmosphere for 2 h. After cooling to 0 oC, the 

reaction mixture was quenched with water (2 mL) and then 2 M NaOH(aq) (2 mL). The above 

solution was filtered through a pad of Celite, which was subsequently rinsed with ethyl acetate, 

and the filtrate was then extracted with ethyl acetate (3×30 mL). The organic layer was 

collected and dried over MgSO4. After filtration and removal of the solvent, compound 1 was 

used directly for the next step without further purification. Compound 1 and phenanthrene-

9,10-dione (0.30 g, 1.46 mmol, 1.0 equiv.) were added into 20 mL of 1-butanol and then heated 

to reflux for 12 hours under a N2 atmosphere. After cooling to room temperature, the solution 

was poured into water and extracted with DCM (3 × 100 mL). The organic layer was dried 

over Na2SO4 and concentrated under reduced pressure. The residue was purified by column 

chromatography with (25% DCM/Hexane) to afford the compound DMACBP as yellow solid 
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(0.54 g). 

11-(9,9-dimethylacridin-10(9H)-yl)dibenzo[a,c]phenazine (DMACBP): Rf = 0.3 (25% 

DCM/Hexane). Yield: 76%. Mp = 257-258 oC.  1H NMR (500 MHz, CDCl3) δ 9.49 (dd, J = 

8.0, 1.5 Hz, 1H), 9.41 (dd, J = 8.1, 1.4 Hz, 1H), 8.73 – 8.57 (m, 3H), 8.45 (d, J = 2.2 Hz, 1H), 

7.91 – 7.75 (m, 5H), 7.58 – 7.51 (m, 2H), 7.04 – 6.96 (m, 4H), 6.52 – 6.39 (m, 2H), 1.79 (s, 

6H). 13C NMR (126 MHz, CDCl3) δ 143.25, 142.76, 142.40, 141.66, 140.69, 132.98, 132.30, 

131.41, 130.72, 130.68, 130.64, 128.12, 126.49, 126.44, 125.31, 123.04, 121.15, 114.60, 77.28, 

77.02, 76.77, 36.17, 31.06. HR-MS [M+H]+ Calculated: (C35H25N3) 487.2048; Found: 

487.2043. Anal. Calcd. for C35H25N3: C, 86.21%; H, 5.17%; N, 8.62%. Found: C, 85.78%; 

H, 5.11%; N, 8.47%. HPLC analysis: 99.04% pure on HPLC analysis, retention time 10.0 

minutes in 90% Acetonitrile 10% water. 

 

Figure S5.  1H NMR spectra of DMACBP in CDCl3. 
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Figure S6. 13C NMR spectra of DMACBP in CDCl3. 
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Figure S7. HRMS of DMACBP. 
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Figure S8. EA of DMACBP. 
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Figure S9. HPLC trace of DMACBP. 
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Synthesis of 12-(9,9-dimethylacridin-10(9H)-yl)dibenzo[f,h]pyrido[2,3-b]quinoxaline 

(DMACPyBP): 

 

Compound DMACPyBP was synthesized according to the same procedure as described above 

for the synthesis of DMACBP, except that DMACPySN (2.2 g, 5.3 mmol) was used as the 

reactant instead of DMACPhSN, yielding a red solid (Yield = 0.515 g). 

12-(9,9-dimethylacridin-10(9H)-yl)dibenzo[f,h]pyrido[2,3-b]quinoxaline (DMACPyBP): 

Rf = 0.3 (33% DCM/Hexane). Yield: 72%. Mp = 241-243 oC.  1H NMR (500 MHz, DMSO-

d6) δ 9.36 (dd, J = 8.0, 1.5 Hz, 1H), 9.29 – 9.24 (m, 2H), 8.99 (d, J = 2.6 Hz, 1H), 8.92 – 8.84 

(m, 2H), 8.02 – 7.83 (m, 4H), 7.63 – 7.58 (m, 2H), 7.07 – 7.00 (m, 4H), 6.49 – 6.44 (m, 2H), 

1.72 (s, 6H) ppm. 13C NMR (126 MHz, DMSO-d6) δ 158.25, 144.54, 143.28, 140.43, 139.90, 

138.43, 138.39, 132.66, 132.42, 132.18, 132.01, 131.20, 129.68, 129.32, 129.16, 129.06, 

127.25, 126.71, 126.44, 126.25, 124.38, 122.09, 115.02, 36.29, 31.68 ppm. HR-MS (Xevo G2-

S) [M+H]+ Calculated: (C34H24N4) 488.2001; Found: 488.2054. Anal. Calcd. for C34H24N4: 

C, 83.58%; H, 4.95%; N, 11.47%. Found: C, 83.57%; H, 4.99%; N, 11.19%. HPLC analysis: 

98.8% pure on HPLC analysis, retention time 9.11 minutes in 80% MeOH 20% water.  
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Figure S10. 1H NMR spectra of DMACPyBP in DMSO-d6. 

 

 

Figure S11. 13C NMR spectra of DMACPyBP in DMSO-d6. 
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Figure S12. HRMS of DMACPyBP. 
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Figure S13. EA of DMACPyBP. 
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Figure S14. HPLC trace of DMACPyBP. 
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Synthesis of 11-(9,9-dimethylacridin-10(9H)-yl)dipyrido[3,2-a:2',3'-c]phenazine 

(DMACBPN): 

 
Compound DMACBPN was synthesized according to the same procedure as described above 

for the synthesis of DMACBP, except that 1,10-phenanthroline-5,6-dione (0.306 g, 1.46 mmol) 

was used as the reactant instead of phenanthrene-9,10-dione, yielding a red solid (Yield = 0.470 

g). 

11-(9,9-dimethylacridin-10(9H)-yl)dipyrido[3,2-a:2',3'-c]phenazine (DMACBPN): Rf = 

0.3 (20% DCM/Hexane). Yield: 86%. Mp = 312-313 oC.  1H NMR (400 MHz, CDCl3) δ 9.74 

(dd, J = 8.1, 1.8 Hz, 1H), 9.66 (dd, J = 8.1, 1.8 Hz, 1H), 9.34 (ddd, J = 6.5, 4.5, 1.8 Hz, 2H), 

8.62 (dd, J = 8.9, 0.5 Hz, 1H), 8.48 (dd, J = 2.3, 0.5 Hz, 1H), 7.98 – 7.76 (m, 3H), 7.56 (dd, J 

= 6.0, 3.3 Hz, 2H), 7.09 – 6.98 (m, 4H), 6.55 – 6.47 (m, 2H), 1.78 (s, 6H). 13C NMR (101 

MHz, CDCl3) δ 152.82, 152.75, 143.69, 143.54, 141.90, 140.55, 134.03, 133.68, 132.38, 

131.32, 130.68, 127.58, 127.49, 126.52, 125.42, 124.39, 121.54, 114.91, 77.35, 77.04, 76.72, 

36.27, 30.93. HR-MS (Xevo G2-S) [M+H]+ Calculated: (C33H23N5) 489.1953; Found: 

489.2026. Anal. Calcd. for C33H23N5: C, 80.96%; H, 4.74%; N, 14.31%. Found: C, 81.09%; 

H, 4.73%; N, 13.81%. HPLC analysis: 99.57% pure on HPLC analysis, retention time 3.8 

minutes in 98% Methanol 2% water. 
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Figure S15. 1H NMR spectra of DMACBPN in CDCl3. 

 

Figure S16. 13C NMR spectra of DMACBPN in CDCl3. 
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Figure S17. HRMS of DMACBPN. 
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Figure S18. EA trace of DMACBPN. 
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Figure S19. HPLC trace of DMACBPN. 
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Synthesis of 12-(9,9-dimethylacridin-10(9H)-yl)pyrido[2',3':5,6]pyrazino[2,3-

f][1,10]phenanthroline (DMACPyBPN):  

Compound DMACPyBPN was synthesized according to the same procedure as described 

above for the synthesis of DMACPyBP, except that 1,10-phenanthroline-5,6-dione (0.306 g, 

1.46 mmol) was used as the reactant instead of phenanthrene-9,10-dione, yielding a red solid 

(Yield = 0.510 g). 

12-(9,9-dimethylacridin-10(9H)-yl)pyrido[2',3':5,6]pyrazino[2,3-f][1,10]phenanthroline 

(DMACPyBPN): Rf = 0.2 (33% DCM/Hexane). Yield: 71%. Mp = 325-326 oC. 1H NMR 

(500 MHz, DMSO-d6) δ 9.63 (dd, J = 8.1, 1.8 Hz, 1H), 9.54 (dd, J = 8.1, 1.8 Hz, 1H), 9.35 – 

9.26 (m, 3H), 9.04 (d, J = 2.7 Hz, 1H), 8.02 (ddd, J = 18.0, 8.1, 4.4 Hz, 2H), 7.65 – 7.57 (m, 

2H), 7.09 – 7.00 (m, 4H), 6.56 – 6.47 (m, 2H), 1.72 (s, 6H). 13C NMR (126 MHz, DMSO) δ 

158.67, 153.49, 153.38, 148.92, 148.73, 148.59, 143.56, 142.42, 140.34, 139.18, 139.05, 

138.86, 134.15, 133.90, 131.68, 127.32, 127.26, 126.93, 126.26, 125.36, 125.27, 122.36, 

115.36, 40.40, 40.23, 40.06, 39.90, 39.73, 39.56, 39.40, 36.35, 31.50. HR-MS [M+H]+ 

Calculated: (C32H22N6) 490.1906; Found: 490.1978. Anal. Calcd. for C32H22N6: C, 78.35%; 

H, 4.52%; N, 17.13%. Found: C, 78.38%; H, 4.55%; N, 16.42%. HPLC analysis: 97.96% 

pure on HPLC analysis, retention time 4.84 minutes in 95% Acetonitrile 5% water.  
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Figure S20. 1H NMR spectra of DMACPyBPN in DMSO-d6. 

 

 

Figure S21. 13C NMR spectra of DMACPyBPN in DMSO-d6. 
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Figure S22. HRMS of DMACPyBPN. 
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Figure S23. HRMS of DMACPyBPN. 
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Figure S24 . HPLC trace of DMACPyBPN. 

  



S31 

 

3. DFT Calculations 

 

Figure S25. Calculated distribution of molecular orbitals for DMACBP, DMACPyBP, 
DMACBPN and DMACPyBPN. (isovalue= 0.02). 



S32 

 

 

Figure S26. DFT-optimized molecular geometries of ground state of DMACBP, 
DMACPyBP, DMACBPN and DMACPyBPN. 
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Figure S27. Calculated geometric changes between S0 (black), S1 (blue) and T1 (red) states. 
(isovalue= 0.02). 
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Figure S28. Electrostatic potential maps of DMACBP, DMACPyBP, DMACBPN and 
DMACPyBPN in ground states with an isodensity surface of 0.004. 
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4. Photophysical Properties 

 

Figure S29. PL solvatochromism study of DMACBP, DMACPyBP, DMACBPN and 

DMACPyBPN (λexc= 340 nm). 
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Table S1. Summary of solvatochromic PL study of DMACBP, DMACPyBP, DMACBPN 

and DMACPyBPN. 

Compound Solvent 
λPLa 

/ nm 

FWHMb 

/ nm 

 

DMACBP 

Hexane 520 69  

Toluene 595 101  

Et2O 615 115  

DMACPyBP 

Hexane 575 102  

Toluene 645 130  

Et2O 679 144  

DMACBPN 

Hexane 552 91  

Toluene 630 118  

Et2O 654 133  

DMACPyBPN 

Hexane 605 116  

Toluene 672 137  

Et2O 700 156  
a Peak value of PL spectra obtained under aerated conditions at 298 K, concentration 10-5 M; 

λexc = 340 nm. b Full wavelength at half maximum of corresponding PL spectra. 
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Figure S30. The optical bandgaps were determined from the intersection point of the 
normalized absorption and emission spectra for DMACBP, DMACPyBP, DMACBPN and 
DMACPyBPN (λexc= 340 nm). 
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Figure S31. The relationship between the optical bandgaps and emission energies in toluene 
for DMACBP, DMACPyBP, DMACBPN and DMACPyBPN (λexc= 340 nm). 
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Figure S32.  Steady-state PL spectra of (a) DMACBP, (b) DMACPyBP, (c) DMACBPN and 
(d) DMACPyBPN in degassed and aerated toluene (λexc = 340 nm). 
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Figure S33. Time-resolved PL decay (time window 200 ns) of DMACBP, DMACPyBP, 
DMACBPN and DMACPyBPN in toluene (λexc=375 nm). 
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Figure S34. PL spectra of the DMACBP, DMACPyBP, DMACBPN and DMACPyBPN at 
different doping concentrations at room temperature (λexc = 340 nm). 
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Table S2. Summary of FPL of DMACBP, DMACPyBP, DMACBPN and DMACPyBPN at 

varying dopant concentration from 2–10 wt% in CBP. 

Compound Host doped 
ratio a 

ΦPL / % 
(in N2) 

ΦPL / % 
(in Air) λPL 

DMACBP CBP 
2% 75 56 568 
5% 70 52 574 
10% 66 43 583 

DMACPyBP CBP 
2% 47 41 601 
5% 43 40 610 
10% 41 36 620 

DMACBPN CBP 
2% 71 52 586 
5% 67 48 598 
10% 64 46 615 

DMACPyBPN CBP 
2% 37 30 606 
5% 36 31 625 
10% 29 25 639 

a Spin-coated 2 -10 wt% emitters doped in CBP films and ΦPL values were determined using an integrating sphere 
(λexc=340 nm). 
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Figure S35. Time-resolved PL decay (time window 200 ns) of DMACBP, DMACPyBP, 
DMACBPN and DMACPyBPN in 2 wt% CBP film (λexc=375 nm). 
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Figure S36. Prompt fluorescence (1-100 ns) and phosphorescence spectra (9-10 ms) of the 
DMACBP, DMACPyBP, DMACBPN and DMACPyBPN in 2 wt% doped films in CBP at 
77 K (λexc = 340 nm). 
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5. OLED Fabrication and Characterization

 

Figure S37. External quantum efficiency versus current density for the devices at 2 wt% emitter 
doping in CBP as the EML. 
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Figure S38. OLED performance using DMACBP, DMACPyBP, DMACBPN and 
DMACPyBPN at 2 wt%, 5 wt%, 8 wt% and 11 wt% doping in CBP as EML. 
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Table S3. Electroluminescence data for the devices 

Emitter 
Concentration 

/ wt% 

V
on

a
 

/V 

CE
max

b
 

/cd A
-1

 

PE
max

c
 

/lm W
-

1
 

EQE
max/100/1000

d 

/% 

L
max

e
 

/cd m
-2

 

l
EL
f 

/nm 

CIE
g
 

(x, y) 

DMACBP 

2.0% 3.4 58.7 54.2 18.5/11.0/3.7 2665 576 0.48, 0.50 

5.0% 3.4 40.3 35.1 15.2/12.1/5.4 4146 580 0.52, 0.47 

8.0% 3.5 42.4 38.1 15.7/11.8/5.3 3978 584 0.52, 0.48 

11.0% 3.5 38.1 34.2 14.6/12.0/5.6 4332 584 0.52, 0.47 

DMACPyBP 

2.0% 3.4 28.9 26.7 13.7/12.6/7.5 4346 600 0.56, 0.44 

5.0% 3.4 18.6 17.2 10.9/10.2/5.8 4045 608 0.58, 0.41 

8.0% 3.4 14.7 13.6 10.2/9.5/5.8 3583 616 0.60, 0.40 

11.0% 3.4 11.6 10.7 9.0/8.3/4.7 3369 620 0.61, 0.39 

DMACBPN 

2.0% 3.3 48.9 46.5 19.4/14.6/6.7 3551 588 0.53, 0.46 

5.0% 3.2 43.9 43.1 18.4/14.5/7.1 3647 592 0.54, 0.45 

8.0% 3.1 36.1 36.6 16.3/13.9/7.4 4160 596 0.55, 0.44 

11.0% 3.1 31.9 32.3 15.9/13.4/7.5 4315 600 0.57, 0.43 

DMACBPN 

2% 3.3 17.4 16.6 10.5/10.0/5.0 2723 608 0.57, 0.42 

5% 3.2 8.8 8.6 7.3/7.1/3.5 1918 624 0.61, 0.39 

8% 3.2 5.1 5.0 5.3/5.0/2.1 1421 636 0.62, 0.37 

11% 3.2 4.1 4.0 5.4/5.1/2.0 1428 640 0.63, 0.37 

a Voltage at 1 cd m-2. b Maximum current efficiency. c Maximum power efficiency. d Maximum external quantum 

efficiency/ at 100 cd m-2 / at 1000 cd m-2. e Maximum luminance. f EL emission peak at 1000 cd m-2. g Commission 

Internationale de L’Éclairage coordinates. 
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