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Figure S1. Emission spectra of 5 (a) and 6 (b) at different pH values in buffer (λexc = 310nm for 5, λexc = 308 

nm for 6). (c) Ratiometric fluorescence pH titration curve for 6 from which its pKa value was obtained. 
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Figure S2. 1H spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 2.4  
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Figure S3. 13C spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 2.4  
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Figure S4. COSY spectrum 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 2.4  
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Figure S5. 1H-13C HSQC spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 2.4 
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Figure S6. 1H-13C HMBC spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 2.4 
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Figure S7. 1H spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 7.5 
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Figure S8. 13C spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 7.5 
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Figure S9. COSY spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 7.5  
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Figure S10. 1H-13C HSQC spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 7.5 
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Figure S11. 1H-13C HMBC spectrum of 5 in 90% DMSO-d6 / 10% D2O at 25 °C, pH 7.5 
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Figure S12. Comparison of experimental (top) and caluclated (bottom) absorption spectra of systems 4–6. 
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Figure S13. Comparison of the experimental absorption spectra of 4 in pure and acidified MQ (top) and those 
caluclated for different protonation forms of 4 (bottom). 
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Figure S14. Comparison of the experimental absorption spectra of 5 in pure and acidified MQ (top) and those 
caluclated for different protonation forms of 5 (bottom). 
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Figure S15. Comparison of the experimental absorption spectra of 6 in pure and acidified MQ (top) and those 
caluclated for different protonation forms of 6 (bottom). 
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Figure S16. Natural transition orbitals for the first four excited states of 4. Transitions are described by their 
ordinal numbers, absorption wavelengths (λ), oscillator strengths (f), and contributions of the natural transition 
orbital pairs shown in the table rows.    
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Figure S17. Natural transition orbitals for the first four excited states of 4-H+(1). Transitions are described by their 
ordinal numbers, absorption wavelengths (λ), oscillator strengths (f), and contributions of the natural transition 
orbital pairs shown in the table rows. 
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Figure S18. Natural transition orbitals for the first four excited states of 5. Transitions are described by their 
ordinal numbers, absorption wavelengths (λ), oscillator strengths (f), and contributions of the natural transition 
orbital pairs shown in the table rows. 
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Figure S19. Natural transition orbitals for the first four excited states of 5-H+(1). Transitions are described by their 
ordinal numbers, absorption wavelengths (λ), oscillator strengths (f), and contributions of the natural transition 
orbital pairs shown in the table rows. 
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Figure S20. Natural transition orbitals for the first four excited states of 6. Transitions are described by their 
ordinal numbers, absorption wavelengths (λ), oscillator strengths (f), and contributions of the natural transition 
orbital pairs shown in the table rows. 
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Figure S21. Natural transition orbitals for the first four excited states of 6-H+(1). Transitions are described by their 
ordinal numbers, absorption wavelengths (λ), oscillator strengths (f), and contributions of the natural transition 
orbital pairs shown in the table rows. 
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Figure S22. Natural transition orbitals for the first four excited states of 6-H++(1,6). Transitions are described by 
their ordinal numbers, absorption wavelengths (λ), oscillator strengths (f), and contributions of the natural 
transition orbital pairs shown in the table rows. 
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Figure S23. Optimized geometries of the neutral and protonated 4 in the ground and in the first excited state 
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Figure S24. Optimized geometries of the neutral and protonated 5 in the ground and in the first excited state 
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Figure S25. Optimized geometries of the neutral, protonated and diprotonated 6 in the ground and in the first 
excited state 

 


