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1
H-NMR spectrum of dimethyl 1-(N-phthalimido)ethylphosphonate (1a); 400 MHz/CD3CN/TMS; δ (ppm). 

N

P

O

O O O

O

1a



  

 

S3 

 

 

  

13
C-NMR spectrum of dimethyl 1-(N-phthalimido)ethylphosphonate (1a); 100 MHz/CD3CN; δ (ppm). 
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31
P-NMR spectrum of dimethyl 1-(N-phthalimido)ethylphosphonate (1a); 161.9 MHz/CD3CN; δ (ppm). 
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IR spectrum of dimethyl 1-(N-phthalimido)ethylphosphonate (1a); ATR, cm
-1

. 
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1
H-NMR spectrum of dimethyl N-phthalimidomethylphosphonate (1b); 400 MHz/CD3CN/TMS; δ (ppm). 
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13
C-NMR spectrum of dimethyl N-phthalimidomethylphosphonate (1b); 100 MHz/CD3CN; δ (ppm). 
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31
P-NMR spectrum of dimethyl N-phthalimidomethylphosphonate (1b); 161.9 MHz/CD3CN; δ (ppm). 
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IR spectrum of dimethyl N-phthalimidomethylphosphonate (1b); ATR, cm
-1
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1
H-NMR spectrum of diethyl 1-(N-phthalimido)ethylphosphonate (1c); 400 MHz/CD3CN/TMS; δ (ppm). 
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13
C-NMR spectrum of diethyl 1-(N-phthalimido)ethylphosphonate (1c); 100 MHz/CD3CN; δ (ppm). 

N

P

O

O O O

O

1c



  

 

S12 

 

 

 

31
P-NMR spectrum of diethyl 1-(N-phthalimido)ethylphosphonate (1c); 161.9 MHz/CD3CN; δ (ppm). 
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IR spectrum of diethyl 1-(N-phthalimido)ethylphosphonate (1c); ATR, cm
-1
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1
H-NMR spectrum of diethyl phenyl(N-phthalimido)methylphosphonate (1d); 400 MHz/CD3CN/TMS; δ (ppm).  
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13
C-NMR spectrum of diethyl phenyl(N-phthalimido)methylphosphonate (1d); 100 MHz/CD3CN; δ (ppm). 
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31
P-NMR spectrum of diethyl phenyl(N-phthalimido)methylphosphonate (1d); 161.9 MHz/CD3CN; δ (ppm). 
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IR spectrum of diethyl phenyl(N-phthalimido)methylphosphonate (1d); ATR, cm
-1

.  
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1
H-NMR spectrum of diethyl 3-methyl-1-(N-phthalimido)butylphosphonate (1e); 400 MHz/CD3CN/TMS; δ (ppm).  
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13
C-NMR spectrum of diethyl 3-methyl-1-(N-phthalimido)butylphosphonate (1e); 100 MHz/CD3CN; δ (ppm). 
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31
P-NMR spectrum of diethyl 3-methyl-1-(N-phthalimido)butylphosphonate (1e); 161.9 MHz/CD3CN; δ (ppm). 
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IR spectrum of diethyl 3-methyl-1-(N-phthalimido)butylphosphonate (1e); ATR, cm
-1

. 
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HRMS spectrum of diethyl 3-methyl-1-(N-phthalimido)butylphosphonate (1e). 

N

P

O

O O O

O

1e



  

 

S23 

 

 

 

1
H-NMR spectrum of diethyl 1-(N-succinimido)ethylphosphonate (1g); 400 MHz/CDCl3/TMS; δ (ppm). 
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13
C-NMR spectrum of diethyl 1-(N-succinimido)ethylphosphonate (1g); 100 MHz/CDCl3; δ (ppm). 
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31
P-NMR spectrum of diethyl 1-(N-succinimido)ethylphosphonate (1g); 161.9 MHz/CDCl3; δ (ppm). 

1g

N

P

O

O O O

O



  

 

S26 

 

 

 

IR spectrum of diethyl 1-(N-succinimido)ethylphosphonate (1g); ATR, cm
-1

. 
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HRMS spectrum of diethyl 1-(N-succinimido)ethylphosphonate (1g). 
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1
H-NMR spectrum of methyl phenyl[1-(N-phthalimido)ethyl]phosphinate - a mixture of two disatereoisomers (1ha+1hb); 400 MHz/CD3CN/TMS; δ (ppm).  
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13
C-NMR spectrum of methyl phenyl[1-(N-phthalimido)ethyl]phosphinate - a mixture of two disatereoisomers (1ha+1hb); 100 MHz/CD3CN; δ (ppm). 
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31
P-NMR spectrum of methyl phenyl[1-(N-phthalimido)ethyl]phosphinate - a mixture of two disatereoisomers (1ha+1hb); 161.9 MHz/CD3CN; δ (ppm). 
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IR spectrum of methyl phenyl[1-(N-phthalimido)ethyl]phosphinate - a mixture of two disatereoisomers (1ha+1hb); ATR, cm
-1

. 
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HRMS spectrum of methyl phenyl[1-(N-phthalimido)ethyl]phosphinate - a mixture of two disatereoisomers (1ha+1hb). 
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1
H-NMR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ia); 400 MHz/CD3CN/TMS; δ (ppm) - the first diastereoisomer.  
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13
C-NMR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ia); 100 MHz/CD3CN; δ (ppm) - the first diastereoisomer. 
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31
P-NMR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ia); 161.9 MHz/CD3CN; δ (ppm) - the first diastereoisomer. 
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IR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ia); ATR, cm
-1

- the first diastereoisomer. 
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HRMS spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ia) - the first diastereoisomer. 
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1
H-NMR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ib); 400 MHz/CD3CN/TMS; δ (ppm) - the second diastereoisomer. 

N

P

O

O O

O

1ib



  

 

S39 

 

 

 

13
C-NMR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ib); 100 MHz/CD3CN; δ (ppm) - the second diastereoisomer. 
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31
P-NMR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ib); 161.9 MHz/CD3CN; δ (ppm) - the second diastereoisomer. 
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IR spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ib); ATR, cm
-1

- the second diastereoisomer. 
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HRMS spectrum of methyl phenyl[phenyl(N-phthalimido)methyl]phosphinate (1ib) - the second diastereoisomer. 
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1
H-NMR spectrum of diphenyl 1-(N-phthalimido)ethylphosphine oxide (1j); 400 MHz/CD3CN/TMS; δ (ppm).  
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13
C-NMR spectrum of diphenyl 1-(N-phthalimido)ethylphosphine oxide (1j); 100 MHz/CD3CN; δ (ppm). 
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31
P-NMR spectrum of diphenyl 1-(N-phthalimido)ethylphosphine oxide (1j); 161.9 MHz/CD3CN; δ (ppm). 
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IR spectrum of diphenyl 1-(N-phthalimido)ethylphosphine oxide (1j); ATR, cm
-1

. 
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HRMS spectrum of diphenyl 1-(N-phthalimido)ethylphosphine oxide (1j). 
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1
H-NMR spectrum of diphenyl phenyl(N-phthalimido)methylphosphine oxide (1k); 400 MHz/CDCl3/TMS; δ (ppm).  
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13
C-NMR spectrum of diphenyl phenyl(N-phthalimido)methylphosphine oxide (1k); 100 MHz/CDCl3; δ (ppm). 

N

P

O

O
O

1k



  

 

S50 

 

 

 

31
P-NMR spectrum of diphenyl phenyl(N-phthalimido)methylphosphine oxide (1k); 161.9 MHz/CDCl3; δ (ppm). 
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IR spectrum of diphenyl phenyl(N-phthalimido)methylphosphine oxide (1k); ATR; cm
-1

. 
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HRMS spectrum of diphenyl phenyl(N-phthalimido)methylphosphine oxide (1k). 
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Comparison of 
1
H-NMR spectra of 1-imidoalkylphosphonium salt 2a (A) and 1-imidoalkylphosphonate 1a (B). The characteristic peaks are marked with colors. 
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