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Supporting information 
1H, 19F, and 13C NMR spectra were recorded using Bruker Avance NMR spectrome-

ters operating at 302, 400 and 499.8 1H frequencies; 75.8, 125.7 and 150.8 MHz for 13C ex-
periments; 188, 376.5 and 470.3 MHz for 19F; 81 and 202.3 MHz for 31P. Chemical shifts are 
reported relative to internal TMS (1H) or CFCl3 (19F) and external 85%-H3PO4  (31P) stand-
ards. Melting points are uncorrected. Solvents were dried before use according to stand-
ard methods. Elemental analysis was carried out in the analytical laboratory of Institute 
of Organic Chemistry, NAS of Ukraine. 

Diethyl (2,2-difluoro-1-imino-2-(pyridin-2-yl)ethyl)phosphonate 2a 

 

1H NMR (499.8 MHz, CDCl3). 
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13С NMR (75.8 MHz, CDCl3). 
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19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 
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Diethyl (2,2-difluoro-1-imino-2-(pyridin-3-yl)ethyl)phosphonate 2b 

 

1H NMR (302 MHz, CDCl3). 

 

13С NMR (75.8 MHz, CDCl3). 
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19F NMR (470.3 MHz, CDCl3) 31P NMR (81 MHz, CDCl3) 

Diethyl (2,2-difluoro-1-imino-2-(pyridin-4-yl)ethyl)phosphonate 2c  

 

1H NMR (400 MHz, CDCl3). 
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13C NMR (75.8 MHz, CDCl3). 

 
 

19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 
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Diethyl (1-amino-2,2-difluoro-2-(pyridin-2-yl)ethyl)phosphonate 7a 

 

1H NMR (499.8 MHz, CDCl3). 

 
13C NMR (125.7 MHz, CDCl3). 
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19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 

Diethyl (1-amino-2,2-difluoro-2-(pyridin-3-yl)ethyl)phosphonate 7b  

 

1H NMR (302 MHz, CDCl3). 
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13C NMR (125.7 MHz, DMSO-d6). 

  
19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 
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Diethyl (1-amino-2,2-difluoro-2-(pyridin-4-yl)ethyl)phosphonate 7c  

 

1H NMR (302 MHz, CDCl3). 

 
13C NMR (150.8 MHz, CDCl3). 
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19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 

1. -Amino-2,2-difluoro-2-(pyridin-2-yl)ethyl)phosphonic acid 8a 

 
1H NMR (499.8 MHz, D2O). 
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13C NMR (75.8 MHz, D2O). 

  
19F NMR (470.3 MHz, D2O) 31P NMR (202.3 MHz, D2O) 
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(1-Amino-2,2-difluoro-2-(pyridin-3-yl)ethyl)phosphonic acid 8b 

 

1H NMR (499.8 MHz, D2O). 

 

13C NMR (75.8 MHz, D2O). 
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19F NMR (470.3 MHz, D2O) 31P NMR (202.3 MHz, D2O) 

(1-Amino-2,2-difluoro-2-(pyridin-4-yl)ethyl)phosphonic acid 8c 

 

1H NMR (499.8 MHz, D2O). 
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13C NMR (75.8 MHz, D2O). 

  
19F NMR (470.3 MHz, D2O) 31P NMR (202.3 MHz, D2O) 
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Diethyl (1-amino-2,2-difluoro-2-(piperidin-4-yl)ethyl)phosphonate 9 

 

1H NMR (302 MHz, DMSO-d6). 

 
13C NMR (75.8 MHz, DMSO-d6). 
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19F NMR (470.3 MHz, DMSO-d6) 31P NMR (202.3 MHz, DMSO-d6) 

(1-Amino-2,2-difluoro-2-(piperidin-4-yl)ethyl)phosphonic acid 10 

 
1H NMR (499.8 MHz, D2O). 
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13C NMR (150.8 MHz, D2O). 

  
19F NMR (470.3 MHz, D2O) 31P NMR (202.3 MHz, D2O) 
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Diethyl (2-(difluoro(pyridin-2-yl)methyl)-4-oxothiazolidin-2-yl)phosphonate 11a 

 
1H NMR (302 MHz, CDCl3). 

 
13C NMR (150.8 MHz, CDCl3). 
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19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 

Diethyl (2-(difluoro(pyridin-3-yl)methyl)-4-oxothiazolidin-2-yl)phosphonate 11b 

 

1H NMR (302 MHz, CDCl3). 
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13C NMR_APT (150.8 MHz, CDCl3). 

 
19F NMR (188 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 
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Diethyl (2-(difluoro(pyridin-4-yl)methyl)-4-oxothiazolidin-2-yl)phosphonate 11c 

 
1H NMR (499.8 MHz, CDCl3). 

 

13C NMR (150.8 MHz, CDCl3). 
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19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 

Diethyl (2-(difluoro(pyridine-2-yl)methyl)-4-oxo-1,3-thiazinan-2-yl)phosphonate 12a 

 

1H NMR (302 MHz, CDCl3). 
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13C NMR_APT (125.7 MHz, CDCl3). 

  
19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 
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Diethyl (2-(difluoro(pyridine-3-yl)methyl)-4-oxo-1,3-thiazinan-2-yl)phosphonate 12b 

 

1H NMR (400 MHz, CDCl3). 

 
13C NMR_APT (150.8 MHz, CDCl3). 
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19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 

Diethyl (2-(difluoro(pyridine-4-yl)methyl)-4-oxo-1,3-thiazinan-2-yl)phosphonate 12c 

 

1H NMR (400 MHz, CDCl3). 
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13C NMR_APT (150.8 MHz, CDCl3). 

  
19F NMR (470.3 MHz, CDCl3) 31P NMR (202.3 MHz, CDCl3) 

 


