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Table S1. Molar ratios for reactions of citric acid in glass vial reactors at 160 °C for 3 hours with DP (A), 
3A1P (B), PAN (C). 
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Figure S1. LC-DAD chromatogram of pure fluorophore separated from the reaction mixture (retention 
time: 11.8 min.) (A). LC chromatogram of the pure fluorophore calculated from a maximum plot of 190-

800 nm (retention time: 11.8 min.) (B). 

 

Figure S2. LC-DAD chromatogram of CA:3A1P reaction mixture (1:1 mol/mol. 160 ᵒC. 180 min) (A). and 
LC-DAD chromatogram of CA:PAN reaction mixture (1:1 mol/mol. 160 ᵒC. 180 min) (B). 



 
3 

 

 
Figure S3. The mass spectrum of the fraction with a retention time of 11.8 minutes formed in a reaction with 
a molar ratio from CA:31AP 1:1. 

 

 
Figure S4. 1H NMR of the fluorescent fraction. 
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Figure S5. 1H-1H COSY NMR of the fluorescent fraction. 

 
Figure S6. 13C NMR of the fluorescent fraction. 
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Figure S7. 1H-13C HSQC NMR of the fluorescent fraction. 

 

Figure S8. 1H-15N HSQC of the fluorescent fraction. 
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Figure S9. 1H-15N HMBC of the fluorescent fraction. 

 

Table S2. Couplings between the atoms in 1H-13C HMBC NMR of the fluorescent fraction. 

No. Chemical shift 
(hydrogen) (ppm) 

Chemical shift 
(carbon) (ppm) 

Distance  
(number of bonds) 

1 6.35 166.54 3 
2 5.90 166.54 3 
3 6.35 161.73 2 
4 3.84 161.73 3 
5 6.35 156.31 4 
6 5.90 156.31 2 
7 4.33 156.31 3 
8 3.84 156.31 3 
9 6.35 142.86 2 

10 5.90 142.86 2 
11 3.84 142.86 5 
12 5.90 108.14 3 
13 6.35 88.21 3 
14 3.84 65.65 3 
15 2.14 65.65 2 
16 4.33 40.25 3 
17 2.14 40.25 2 
18 4.33 20.95 2 
19 3.84 20.95 2 
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Figure S10. The type of vessel used in the process of panthenol derivatization. 

 

 

Figure S11. LC-MS calibration curve for the determination of panthenol in pharmaceutical formulations 
(calculated from the area under the curves). 

 


