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General 

In all experiments RT stands for 22–25 °C. 1H and 13C NMR spectra were recorded on a 

Bruker AVANCE II 300 and Bruker Fourier 300HD (300.13 and 75.47 MHz, respectively) 

spectrometers in CDCl3 and DMSO-D6. Residual signals of CDCl3 (7.26 in 1H NMR, 77.16 in 13C 

NMR) or DMSO-d6 (2.50 in 1H NMR, 39.52 in 13C NMR) were used as reference signals for 

precise chemical shift determination. FT-IR spectra were recorded on Bruker Alpha instrument. 

IR spectra were registered in KBr pellets for solid compounds, and liquid compounds were 

placed between two KBr windows to make a thin layer. High resolution mass spectra (HR-MS) 

were measured on a Bruker maXis instrument using electrospray ionization (ESI). The 

measurements were performed in a positive ion mode (interface capillary voltage – 4500 V); 

mass range from m/z 50 to m/z 3000 Da; external calibration with Electrospray Calibrant 

Solution (Fluka). A syringe injection was used for acetonitrile solutions of synthesized 

compounds (flow rate 3 µL/min). Nitrogen was applied as a dry gas; interface temperature was 

set at 180 °C. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

 

Spectral data of the 4-substituted pyrazolin-3-ones 



 

1H NMR (300.13 MHz, CDCl3) 

4-hydroxy-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1b 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4-hydroxy-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1b 

 

 

 



 

1H NMR (300.13 MHz, CDCl3) 

4-methoxy-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1c 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4-methoxy-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1c 

 

 

 



 



 



 

1H NMR (300.13 MHz, CDCl3) 

4-fluoro-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1d 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4-fluoro-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1d 

 



19F NMR (282.47 MHz, CDCl3) 

4-fluoro-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1d 

 



 



 



 

1H NMR (300.13 MHz, CDCl3) 

4-chloro-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1e 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4-chloro-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1e 

 

 

 



 

1H NMR (300.13 MHz, CDCl3) 

4-bromo-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1f 

 

 

 



13C NMR (75.48 MHz, CDCl3) 

4-bromo-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1f 

 

 

 



1H NMR (300.13 MHz, CDCl3) 

4,4-difluoro-5-methyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 2d 

 

 

 



13C NMR (75.48 MHz, CDCl3) 

4,4-difluoro-5-methyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 2d 

 

 

 



 

19F NMR (282.39 MHz, CDCl3) 

4,4-difluoro-5-methyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 2d 

 

 

 



 

1H NMR (300.13 MHz, CDCl3) 

4,4-dichloro-5-methyl-2-phenyl-2,4-

dihydro-3H-pyrazol-3-one 2e 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4,4-dichloro-5-methyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 2e 

 

 

 



 

1H NMR (300.13 MHz, CDCl3) 

4,4-dibromo-5-methyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 2f 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4,4-dibromo-5-methyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 2f 

 



 

1H NMR (300.13 MHz, CDCl3) 

4-azido-4,5-dimethyl-2-phenyl-2,4-

dihydro-3H-pyrazol-3-one 1g 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4-azido-4,5-dimethyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 1g 

 

 



 



 



 

1H NMR (300.13 MHz, CDCl3) 

4,4-diazido-5-methyl-2-phenyl-2,4-

dihydro-3H-pyrazol-3-one 2g 

 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4,4-diazido-5-methyl-2-phenyl-

2,4-dihydro-3H-pyrazol-3-one 2g 

 



 

1H NMR (300.13 MHz, CDCl3) 

4,5-dimethyl-2-phenyl-4-thiocyanato-

2,4-dihydro-3H-pyrazol-3-one 1h 

 

 

 

 



 

13C NMR (75.48 MHz, CDCl3) 

4,5-dimethyl-2-phenyl-4-thiocyanato-

2,4-dihydro-3H-pyrazol-3-one 1h 

 

 


