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1. Copies of NMR spectra 
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Compound 15 
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Compound 6 
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Compound 6 

 



 7 

Compound 6 
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Compound 4 
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Compound 4 
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Compound 4 
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Compound 12 
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Compound 12 
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Compound 12 
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Compound 17 
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Compound 11 
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Compound 11 
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Compound 11 
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Compound 3 
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Compound 3 
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Compound 3 
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2. Determinations of pKa values of pyrazoles 4 and 5. 

pKa values of pyrazoles 4 and 5 were determined by potentiometric titration using an automatic pH-

meter with glass electrode. To measure ionization constants a certain amount of the sample was 

dissolved in a water-acetonitrile solution containing 0.15 M KCl to adjust the ionic strength. 

Titrations of the compounds were performed in aqueous-acetonitrile mixture with the percentage 

ratio of the solvents ranging from 80:20 to 35:65, respectively. The solutions were titrated with 

0.07 M KOH at a constant temperature of 23 ºC. On the basis of the obtained potentiometric curves 

(Figure 1) the ionization constants in the aqueous-acetonitrile solutions (psKa values) were 

calculated. Aqueous pKa values were obtained by extrapolation to 100% water using a linear 

relationship between psKa value and acetonitrile concentration (Figure 2).
1,2

  

The obtained pKa values are summarized in Table 1.  

 

Compound рКа 

4 
N

N
H

CF3F3C

 

8.2±0.1 

5 
N

N
H

CF3

CF3F3C

*0.5 H2O

 

4.5±0.1 

 

Table 1. Ionization constants of pyrazoles 4 and 5 in aqueous solution. 
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Figure 1. Potentiometric titration curves for pyrazole 5 (a) and pyrazole 4 (b). СBH = 0.01 М, СNaOH 

= 0.07 M, CH2O:CCH3CN (%) = 80:20 (2). V0 = 20 mL. 
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Figure 2. Determination of ionization constants of pyrazole 5 (1) and pyrazole 4 (2) in aqueous 

solution.  
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3. Fluorescence  measurements. 

Fluorescent properties of compounds 4 and 5 were investigated in DMSO solution. The organic 

solvent was of spectroscopic grade. Fluorescence emission spectra were measured at LS55 

spectrofluorometer The spectra were recorded within the range 300-600 nm. The data collection 

frequency was 0.5 nm. The excitation and emission slits were 15 and 20 nm, respectively. The 

excitation wavelength was 277 nm. The spectra were obtained after subtracting the background of 

the solvent. The fluorescence maxima agreed within 0.5-1.0 nm in independent parallel 

measurements (Figure 1).  

 

 

 

Figure 1. Fluorescence emission spectra of pyrazole 5 (1) and pyrazole 4 (2) in DMSO solution. 

Сsub= 5·10
-4

 М. λ
exi

= 277 nm. L = 1cm, slits 15; 20. 

 

 


