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Photo S1. Apparatus for the synthesis of N-protected aminomethylhosphonium salts 2. (Personal photo made by 

dr. J. Adamek). 
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1H NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium tetrafluoroborate (2a); 400 MHz/CD3CN/TMS; δ (ppm). 
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13C{1H} NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium tetrafluoroborate (2a); 100 MHz/CD3CN/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium tetrafluoroborate (2a); 161.9 MHz/CD3CN; δ (ppm). 
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1H NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium tetrafluoroborate (2a) 5g-scale; 400 MHz/CD3CN/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium tetrafluoroborate (2a) 5g-scale; 161.9 MHz/CD3CN; δ (ppm). 
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1H NMR spectrum of 1-(N-succinimido)methyltriphenylphosphonium tetrafluoroborate (2b); 400 MHz/CD3CN/TMS; δ (ppm). 
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13C{1H} NMR spectrum of 1-(N-succinimido)methyltriphenylphosphonium tetrafluoroborate (2b); 100 MHz/CD3CN/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-succinimido)methyltriphenylphosphonium tetrafluoroborate (2b); 161.9 MHz/CD3CN; δ (ppm). 
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1H NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium bromide (2c); 400 MHz/CD3CN/TMS; δ (ppm). 
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13C{1H} NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium bromide (2c); 100 MHz/CD3CN/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium bromide (2c); 161.9 MHz/CD3CN; δ (ppm). 
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1H NMR spectrum of 1-(N-phthalimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2d); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of 1-(N-phthalimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2d); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-phthalimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2d); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of 1-(N-phthalimido)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2e); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of 1-(N-phthalimido)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2e); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-phthalimido)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2e); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of 1-(N-succinimido)methyltriphenylphosphonium bromide (2f); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of 1-(N-succinimido)methyltriphenylphosphonium bromide (2f); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-succinimido)methyltriphenylphosphonium bromide (2f); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of 1-(N-succinimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2g); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of 1-(N-succinimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2g); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of 1-(N-succinimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2g); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-benzoylamino)methyltriphenylphosphonium tetrafluoroborate (2i); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of (N-benzoylamino)methyltriphenylphosphonium tetrafluoroborate (2i); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-benzoylamino)methyltriphenylphosphonium tetrafluoroborate (2i); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-benzoylamino)methyltriphenylphosphonium bromide (2j); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C NMR spectrum of (N-benzoylamino)methyltriphenylphosphonium bromide (2j); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-benzoylamino)methyltriphenylphosphonium bromide (2j); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-benzoylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2k); 400 MHz/CDCl3/TMS; δ (ppm). 



S33 
 

 

13C{1H} NMR spectrum of (N-benzoylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2k); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-benzoylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2k); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-acetylamino)methyltriphenylphosphonium tetrafluoroborate (2l); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of (N-acetylamino)methyltriphenylphosphonium tetrafluoroborate (2l); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-acetylamino)methyltriphenylphosphonium tetrafluoroborate (2l); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-acetylamino)methyltriphenylphosphonium bromide (2m); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of (N-acetylamino)methyltriphenylphosphonium bromide (2m); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-acetylamino)methyltriphenylphosphonium bromide (2m); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-acetylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2n); 400 MHz/CDCl3/TMS; δ (ppm). 



S42 
 

  
13C{1H} NMR spectrum of (N-acetylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2n); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-acetylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2n); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium tetrafluoroborate (2o); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium tetrafluoroborate (2o); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium tetrafluoroborate (2o); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium bromide (2p); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium bromide (2p); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium bromide (2p); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (N-tert-butoxycarbonylamino)methylphosphonium bromide (2q); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of (N-tert-butoxycarbonylamino)methylphosphonium bromide (2q); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (N-tert-butoxycarbonylamino)methylphosphonium bromide (2q); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (2-oxopyrrolidin-1-yl)methyltriphenylphosphonium tetrafluoroborate (2r); 400 MHz/CDCl3/TMS; δ (ppm). 
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13C{1H} NMR spectrum of (2-oxopyrrolidin-1-yl)methyltriphenylphosphonium tetrafluoroborate (2r); 100 MHz/CDCl3/TMS; δ (ppm). 



S55 
 

 
31P{1H} NMR spectrum of (2-oxopyrrolidin-1-yl)methyltriphenylphosphonium tetrafluoroborate (2r); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of (2-oxopyrrolidin-1-yl)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2s); 400 MHz/CDCl3/TMS; δ (ppm). 



S57 
 

 

13C{1H} NMR spectrum of (2-oxopyrrolidin-1-yl)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2s); 100 MHz/CDCl3/TMS; δ (ppm). 
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31P{1H} NMR spectrum of (2-oxopyrrolidin-1-yl)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2s); 161.9 MHz/CDCl3; δ (ppm). 
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1H NMR spectrum of N-hydroxymethylphthalimide (9a); 400 MHz/DMSO-d6; δ (ppm). 
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13C{1H} NMR spectrum of N-hydroxymethylphthalimide (9a); 100 MHz/DMSO-d6; δ (ppm). 
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1H NMR spectrum of N-hydroxymethylsuccinimide (9b); 400 MHz/DMSO-d6; δ (ppm). 
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13C{1H} NMR spectrum of N-hydroxymethylsuccinimide (9b); 100 MHz/DMSO-d6; δ (ppm). 
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1H NMR spectrum of benzyl N-hydroxymethylcarbamate (9e); 400 MHz/DMSO-d6; δ (ppm). 
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13C{1H} NMR spectrum of benzyl N-hydroxymethylcarbamate (9e); 100 MHz/DMSO-d6; δ (ppm). 
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1H NMR spectrum of tert-butyl N-hydroxymethylcarbamate (9f); 400 MHz/DMSO-d6; δ (ppm). 
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13C{1H} NMR spectrum of tert-butyl N-hydroxymethylcarbamate (9f); 100 MHz/DMSO-d6; δ (ppm). 
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1H NMR spectrum of N-hydroxymethyl-2-pyrrolidone (9g); 400 MHz/CDCl3; δ (ppm). 
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13C{1H} NMR spectrum of N-hydroxymethyl-2-pyrrolidone (9g); 100 MHz/CDCl3; δ (ppm). 
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IR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium tetrafluoroborate (2a); ATR (cm-1). 
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IR spectrum of 1-(N-succinimido)methyltriphenylphosphonium tetrafluoroborate (2b); ATR (cm-1). 
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IR spectrum of 1-(N-phthalimido)methyltriphenylphosphonium bromide (2c); ATR (cm-1). 
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IR spectrum of 1-(N-phthalimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2d); ATR (cm-1). 

 

 



S73 
 

 
IR spectrum of 1-(N-phthalimido)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2e); ATR (cm-1). 
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IR spectrum of 1-(N-succinimido)methyltriphenylphosphonium bromide (2f); ATR (cm-1). 
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IR spectrum of 1-(N-succinimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2g); ATR (cm-1). 
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IR spectrum of (N-benzoylamino)methyltriphenylphosphonium tetrafluoroborate (2i); ATR (cm-1). 
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IR spectrum of (N-benzoylamino)methyltriphenylphosphonium bromide (2j); ATR (cm-1). 



S78 
 

 
IR spectrum of (N-benzoylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2k); ATR (cm-1). 
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IR spectrum of (N-acetylamino)methyltriphenylphosphonium tetrafluoroborate (2l); ATR (cm-1). 
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IR spectrum of (N-acetylamino)methyltriphenylphosphonium bromide (2m); ATR (cm-1). 
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IR spectrum of (N-acetylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2n); ATR (cm-1). 
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IR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium tetrafluoroborate (2o); ATR (cm-1). 
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IR spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium bromide (2p); ATR (cm-1). 
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IR spectrum of (N-tert-butoxycarbonylamino)methylphosphonium bromide (2q); ATR (cm-1). 
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IR spectrum of 1-(2-oxopyrrolidin-1-yl)methyltriphenylphosphonium tetrafluoroborate (2r); ATR (cm-1). 
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IR spectrum of (2-oxopyrrolidin-1-yl)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2s); ATR (cm-1). 
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IR spectrum of N-hydroxymethylphthalimide (9a); ATR (cm-1). 
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IR spectrum of N-hydroxymethylsuccinimide (9b); ATR (cm-1). 



S89 
 

 

IR spectrum of benzyl N-hydroxymethylcarbamate (9e); ATR (cm-1). 
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IR spectrum of tert-butyl N-hydroxymethylcarbamate (9f); ATR (cm-1). 
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IR spectrum of N-hydroxymethyl-2-pyrrolidone (9g); ATR (cm-1). 
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MS spectrum of 1-(N-phthalimido)methyltriphenylphosphonium bromide (2c). 
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MS spectrum of 1-(N-phthalimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2d). 
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MS spectrum of 1-(N-phthalimido)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2e). 
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MS spectrum of 1-(N-succinimido)methyltriphenylphosphonium bromide (2f). 
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MS spectrum of 1-(N-succinimido)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2g). 
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MS spectrum of (N-benzoylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2k). 
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MS spectrum of (N-acetylamino)methyltris(3-chlorophenyl)phosphonium tetrafluoroborate (2n). 
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MS spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium tetrafluoroborate (2o).  
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MS spectrum of (N-benzyloxycarbonylamino)methyltriphenylphosphonium bromide (2p). 
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MS spectrum of (N-tert-butoxycarbonylamino)methylphosphonium bromide (2q). 



S102 
 

MS spectrum of 1-(2-oxopyrrolidin-1-yl)methyltriphenylphosphonium tetrafluoroborate (2r). 
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MS spectrum of 2-oxopyrrolidin-1-yl)methyltris(4-methoxyphenyl)phosphonium tetrafluoroborate (2s). 

 

 
 


