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1. 1H NMR and 13C NMR spectra of compounds 5 and 6 

Ethyl 3-((4-methylphenyl)sulfonamido)-3-phenylpropanoate (5). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3)  
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Diethyl 2-((4-methylphenyl)sulfonamido)-2-phenylsuccinate (6). 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3)  
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2. 1H NMR, 13C NMR, 31P NMR and 19FNMR spectra of compounds 7 

Ethyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-phenylpropanoate (7a)  

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3)  
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-(p-tolyl)propanoate (7b) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (75 MHz, CDCl3)  
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-(m-tolyl)propanoate (7c) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3)  
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-(4-((trichloromethyl)thio) 

phenyl)propanoate (7d) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(4-bromophenyl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7e) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(4-chlorophenyl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7f) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (75 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(3-chlorophenyl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7g) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

   



S18 
 

Ethyl 3-(3,4-dichlorophenyl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7h) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(3-chloro-4-methoxyphenyl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl) 

sulfonamido)propanoate (7i) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-(4-fluorophenyl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7j) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (75 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-(3-fluorophenyl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7k) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-(2-fluorophenyl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7l) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120MHz, CDCl3) 

 

 

19F NMR (282 MHz, CDCl3) 
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Ethyl 3-(2,4-difluorophenyl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7m) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Ethyl 3-(3,4-difluorophenyl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7n) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-(perfluorophenyl) 

propanoate (7o) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-(4-(trifluoromethyl)phenyl) 

propanoate (7p) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (75 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Ethyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-(4-nitrophenyl)propanoate 

(7q) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-(5-chlorothiophen-2-yl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7r) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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Ethyl 3-([1,1'-biphenyl]-4-yl)-3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido) 

propanoate (7s) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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3. 1H NMR, 13C NMR, 31P NMR and 19FNMR spectra of compounds 12, 13 and 14 

Methyl 3-(dimethoxyphosphoryl)-3-(3-fluorophenyl)-3-((4-methylphenyl)sulfonamido) 

propanoate (12) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Benzyl 3-(dimethoxyphosphoryl)-3-(3-fluorophenyl)-3-((4-methylphenyl)sulfonamido) 

propanoate (13a) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 

 

19F NMR (282 MHz, CDCl3) 
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Benzyl 3-(dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-phenylpropanoate (13b) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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3-(Dimethoxyphosphoryl)-3-((4-methylphenyl)sulfonamido)-3-phenylpropanoic acid (14) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (101 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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4. 1H NMR, 13C NMR and 31P NMR spectra of compound 18 

Dimethyl (1-((4-methylphenyl)sulfonamido)-1-phenylethyl)phosphonate (18) 

1H NMR (400 MHz, CDCl3)  

 

13C NMR {1H} (75 MHz, CDCl3) 
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31P NMR (120 MHz, CDCl3) 
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5. 2D NMR spectra of compound 7a 

2D-COSY NMR {1H – 1H} (400 MHz, CDCl3)  

 

2D-HSQC NMR {1H – 13C} (1H: 400 MHz, 13C: 101 MHz, CDCl3)  

 



S53 
 

2D-HMBC NMR {1H – 13C} (1H: 400 MHz, 13C: 101 MHz, CDCl3)  

 

 

 


