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Supplementary Materials





Scheme S1. The synthetic route to QX-D1, QX-D2, and QX-D3 dyes.
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Fig. S1. UV-Vis absorption spectra of QX-D1, QX-D2, and QX-D3 in THF solutions at a concentration (C = 1×10-5 M).
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Fig. S2. Normalized absorption and emission for (A) QX-D1, (B) QX-D2, and (C) QX-D3 dyes in THF solutions.
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Fig. S3. Cyclic voltammograms of QX-D1, QX-D2, and QX-D3 dyes and ferrocene as internal reference in THF solutions.

Table S1
Optical and electrochemical data for QX-D1, QX-D2, and QX-D3 dyes measured in THF solutions (C = 1×10-5 M).

	Compound
	Absorption
	Emission
	Stokes shift (cm-1)
	intercept (nm)
	Eg (eV)
	Eox(onset) vs. Ag/AgCl (V)
	HOMO (eV)
	LUMO (eV)

	
	max (nm)
	M-1 cm-1)
	em (nm)
	
	
	
	
	
	

	QX-D1
	511
	23434
	594
	2734
	562
	2.21
	0.73
	-5.07
	-2.86

	QX-D2
	542
	29825
	587
	1414
	570
	2.18
	0.56
	-4.90
	-2.72

	QX-D3
	526
	23214
	639
	3362
	592
	2.09
	0.79
	-5.13
	-3.04

	Fc/Fc+
	
	
	
	
	
	
	0.46
	
	



[bookmark: _Hlk203821470][image: ]
Fig. S4. Frontier molecular orbital energy levels obtained at B3LYP/6-31G(d,p) in THF solvent compared with the experimental data.
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