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Figure S1:  1H (Top) and 13C (Bottom) NMR spectra of Xan-Cbz in CDCl3.
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Figure S2: Mass spectra of Xan-Cbz

Table S1: Transient lifetime of Xan-Cbz in different solvents (in air and nitrogen purged 
environments) and in thin film

Solvent In Oxygen In Nitrogen
1/ns 2/ns 3/ns 1/ns 2/ns 3/ns

THF 0.84 11.21 - 1.66 16.40 -
DCM 1.99 18.61 - 2.01 24.42 -
ACN 0.29 2.32 9.30 0.48 3.65 12.57

Figure S3: Normalized absorption spectrum of Xan-Cbz in various polarity solvents.
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Figure S4: Normalized emission spectra of Xan-Cbz in various polarity solvents.

Figure S5: Transient Lifetime measurements (λex = 406 nm) of Xan-Cbz in DCM under air and 
nitrogen atmosphere.
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Figure S6: Transient Lifetime measurements (λex = 406 nm) of Xan-Cbz in ACN under air and nitrogen 
atmosphere.

Figure S7: Decay profile of exciplex of Xan-Cbz with NPD (1:1) in thin film. 
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Figure S8: Emission spectrum of Xan-Cbz  at 77 K in Me-THF.

Figure S9: Cyclic voltammogram of Xan-Cbz in ACN.
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Figure S10: Current efficiencies in Cd/A as a function of current density for the devices reported in 
the manuscript.

Figure S11: Normalized EL for one of the device with the geometry ITO/PEDOT:PSS/NPD/Xan-
Cbz/Bphen/LiF/Al which was stored and measured in vacuum . The red curve is the normalized EL 
spectra (normalized at = 525 nm) taken for the device immediately after fabrication at a voltage of 
15 V while the blue curve is for the same device recorded after 30 days at the same bias voltage. The 
EL spectra looks the same indicating colour stability. The intensity at  = 468 nm has decreased slightly 
indicating a small degradation of the device with time.
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Table S2: Comparision of luminous intensity of Xan-Cbz with similar reported molecules.

Compound Luminous intensity (Cd/m2) Current density (mA/cm2)

Xan-Cbz 1.9 x 104 50
1 1.0 x 103 60
2 1.0 x 103 10
3 1.7 x 104 25
4 9.8 x 103 10

Figure S12: Structure of Xan-Cbz and reported molecules having similar luminous intensity.1, 2,3
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Synthesis

Scheme S1: Reaction steps for synthesis of Xan-Cbz from xanthone and carbazole. 

2,7-di(9H-carbazol-9-yl)-9H-xanthen-9-one, Xan-Cbz A mixture of 2,7-dibromo-9H-xanthen-9-
one (200 mg, 0.564 mmol), Carbazole  (282 mg, 1.692 mmol), Copper(I)Iodide (320 mg, 1.692 
mmol), potassium carbonate (390 mg, 2.8 mmol) and 1, 10-phenanthroline (200 mg, 1.128 
mmol) was dissolved in 5 mL of dry DMF. The reaction is refluxed for 24 hours under nitrogen. 
The resulting mixture is cooled, poured in water and extracted with DCM. The compound is 
purified with column chromatography using 30% ethyl acetate in hexane as eluent.

The 1H NMR spectra of the above purified product showed impurities of carbazole. The 
product and carbazole, both moved together in column as they have similar Rf values. To 
remove the carbazole impurity the product was reacted in DMSO with methyl iodide in 
presence of 50% NaOH at 80 0C for 6 hours. The left over carbazole is methylated to form N-
methyl carbazole whose Rf value is different from Xan-Cbz. The final product is then extracted 
with DCM and water, purified by column chromatography and further purified by 
recrystallization to get pure product. (Yield: 55%)

1H NMR (CDCl3, 300 MHz, δ ppm): 8.56 (s, 1H), 8.38 (d, 1H, J = 7.9 Hz); 8.16 (d, 2H, J = 7.7 
Hz); 7.93(d, 2H, J = 8.8 Hz); 7.78 (m, 4H); 7.58 (d, 2H, J = 8.4 Hz); 7.43 (m, 6H); 7.31 (m, 4H); 
13C NMR (CDCl3, 75 MHz, δ ppm): 176.53; 156.13; 154.94; 140.65; 135.12; 133.74; 133.57; 
126.06; 124.66; 124.50; 123.48; 122.87; 121.53; 120.46; 120.39; 118.00; 109.37; MALDI-
TOF: m/z [M]+ calcd. C37H22N2O2, 526.58; found: 527.63.
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