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Figure S1. 1H-NMR of compound 1a 

 

Figure S2. 13C-NMR of compound 1a 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S3. 1H-NMR of compound 1b 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S4. 13C-NMR of compound 1b 

 



Figure S5. 1H-NMR of compound 1c (* H2O) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S6. 13C-NMR of compound 1c 

 



 Figure S7. 1H-NMR of compound 1d 

 

Figure S8. 13C-NMR of compound 1d 

 



Figure S9. 1H-NMR of compound 2a 

 
 

Figure S10. 13C-NMR of compound 2a 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S11. 1H-NMR of compound 2b 

Figure S12. 13C-NMR of compound 2b 

 



Figure S13. 1H-NMR of compound 2c 

 

Figure S14. 13C-NMR of compound 2c 
 

 

 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure S15. 1H-NMR of compound 2d 

 

Figure S16. 13C-NMR of compound 2d 
 



Experimental (exp) and reference (ref) X-ray powder diffraction of compounds 

1a, 1b and 1d 

 

 

 
 

Figure S17.



Absorption and emission spectra of compounds 1a-d and 2a-d. 

 

 

 

Quantum yield of compounds 1a-d and 2a-d 

 

The quantum yields in solution and solid were obtained by a SC-30 module that has 

a xenon lamp and integrating sphere (Direct excitation method), which relates the 

absorbed and emitted photons. For each compound an excitation wavelength was 

applied to obtain the quantum yield. All measurements were carried out in 

triplicate. The fluorescence quantum yield (Ф), was determined by the direct 

excitation method and using following equation (1): 

 

𝜂𝐷𝐸𝑥 =
𝐸𝐵

𝑆𝐴 − 𝑆𝐵
 

 

η= Absolute fluorescence quantum yield 

SA= Peak excitation reference (dissolvent) 

SB= Peak excitation sample  

EB= Peak emission sample 

 

Theoretical calculations. 

Table S1. TD-DFT parameters determined for the 3-acetyl-2H-chromen-2-one (1a-d) compounds. 

Data are calculated at aug-cc-pVDZ/TD-PBE0(CPCM) level of theory. 

Comp. Solvent λabs 

(nm) 

P.M.O.T % 

Contribution 

to the energy 

Gap 

P.M.O.T 

(eV) 

Absorbance 

(a.u) 

Oscillator 

strength 

(f) 

1a THF 293.7 HOMO-1 

- LUMO 

66.9 4.89 0.15 0.42 

   HOMO - 

LUMO 

22.9    

 Acetonitrile 294 HOMO-1 

- LUMO 

66.1 4.87 0.15 0.44 

   HOMO - 

LUMO 

23.8    

 Toluene 292.3 HOMO - 

LUMO 

20.5 4.49 0.15 0.39 

   HOMO-2 

- LUMO 

11.8    

   HOMO - 

LUMO+1 

5.3    

1b THF 409.7 HOMO-1 1.6  0.11 0.64 



- 

LUMO+1 

   HOMO - 

LUMO 

93.3 3.65   

 Acetonitrile 410.6 HOMO-1 

- 

LUMO+1 

1.5  0.11 0.65 

   HOMO - 

LUMO 

93.3 3.61   

 Toluene 402.4 HOMO-1 

- 

LUMO+1 

1.9  0.11 0.65 

   HOMO - 

LUMO 

93.1 3.73   

1c THF 321.3 HOMO-1 

- LUMO 

9.0  0.14 0.54 

   HOMO - 

LUMO 

84.0 4.29   

 Acetonitrile 321.4 HOMO-1 

- LUMO 

9.4  0.14 0.55 

   HOMO - 

LUMO 

83.6 4.28   

 Toluene 320.7 HOMO-2 

- LUMO 

8.5  0.14 0.53 

   HOMO - 

LUMO 

84.7 4.31   

1d THF 327.6 HOMO-1 

- LUMO 

5.3  0.13 0.60 

   HOMO - 

LUMO 

88.2 4.24   

 Acetonitrile 327.8 HOMO-1 

- LUMO 

5.3  0.13 0.60 

   HOMO - 

LUMO 

88.1 4.23   

 Toluene 326.7 HOMO-2 

- LUMO 

5.2  0.11 0.58 

   HOMO - 

LUMO 

88.4 4.26   

P.M.O.T.= Principal Molecular Orbital Transitions 

 
Table S2. TD-DFT parameters determined for the 3-(phenylhydrazone)-chromen-2-one (2a-d) 

compounds. Data are calculated at aug-cc-pVDZ/TD-PBE0(CPCM) level of theory. 

Comp. Solvent λabs 

(nm) 

P.M.O.T % 

Contributi

on to the 

energy 

Gap 

P.M.O.

T (eV) 

Absorbanc

e (a.u) 

Oscillato

r 

strength 

(f) 



2a THF 538.2 HOMO - 

LUMO 

93.2 3.00 0.08 0.60 

  281.5 HOMO-3 

- LUMO 

32.4 5.06 0.16 0.18 

   HOMO - 

LUMO+2 

20.1    

 Acetonitrile 522.5 HOMO - 

LUMO 

93.3 3.10 0.08 0.61 

  292.3 HOMO-1 

- LUMO 

41.6 4.06 0.15 0.21 

   HOMO - 

LUMO+2 

32.5    

 Toluene 562.3 HOMO - 

LUMO 

93.2 2.92 0.08 0.61 

  301.2 HOMO - 

LUMO+2 

30.1 4.83 0.15 0.19 

   HOMO-1 

- LUMO 

27.9    

2b THF 519.5 HOMO - 

LUMO 

93.2 3.07 0.08 0.78 

  349.9 HOMO-1 

- LUMO 

48.2 4.08 0.13 0.78 

   HOMO - 

LUMO+1 

43.0    

 Acetonitrile 502.1 HOMO - 

LUMO 

93.1 3.10 0.09 0.82 

  350.8 HOMO-1 

- LUMO 

55.5 4.06 0.12 0.75 

   HOMO - 

LUMO+1 

35.1    

 Toluene 550.6 HOMO - 

LUMO 

93.4 2.99 0.08 0.73 

  350.4 HOMO - 

LUMO+1 

68.1 4.29 0.13 0.74 

   HOMO-1 

- LUMO 

24.3  0.13 0.74 

2c THF 404.4 HOMO-1 
- 

LUMO+1 

90.3 3.77 0.11 0.60 

  360.6 HOMO-2 

- LUMO 

82.0 4.26 0.12 0.50 

 Acetonitrile 399.7 HOMO-1 
- 

LUMO+1 

85.6 3.79 0.11 0.57 

  360.7 HOMO-2 

- LUMO 

80.8 4.21 0.12 0.54 

 Toluene 407.3 HOMO-1 
- 

LUMO+1 

84.7 3.73 0.11 0.69 

  356.9 HOMO-2 

- LUMO 

84.1 4.38 0.12 0.40 

2d THF 531.2 HOMO - 

LUMO 

93.3 3.07 0.08 0.61 

  305.5 HOMO-1 69.5 4.58 0.14 0.45 



- LUMO 

 Acetonitrile 514.4 HOMO - 

LUMO 

93.3 3.11 0.08 0.62 

  305.6 HOMO-1 - 

LUMO 

75.0 4.59 0.14 0.42 

 Toluene 558.6 HOMO - 

LUMO 

93.2 2.99 0.08 0.60 

  317.4 HOMO - 

LUMO+2 

62.2 4.75 0.14 0.35 

 

 

 

1. Edinburgh Instruments, FLS980 Series Reference Guide, Integrating sphere 

for measurements of fluorescence quantum yields and spectra reflectance. 

 


