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1 APPENDIX 

1H-NMR, 13C-NMR, 13C-DEPT-135, 31P-NMR, MS and FT-IR 

1 SUBSTITUTED BENZYL-α-HYDROXY 

PHOSPHONATES  

1.1 2-Fluorobenzyl-α-hydroxy-dibenzyl phosphonate (6) 
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1.2 3-Cyano benzyl-α- hydroxy dibenzyl phosphonate (7) 
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1.3 3-Nitrobenzyl-α-hydroxy dibenzyl phosphonate (8) 
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1.4 2-Nitrobenzyl-α-hydroxy dibenzyl phosphonate (9) 
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1.5 2-Fluorobenzyl-α-hydroxy diethyl phosphonate (12) 
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1.6 1,2-Benzyl-γ-lactone-2-diethyl phosphonate (18) (Menear. K. A, 

et al 2012, US008247416B2). 
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2 CONVERSION OF THE BENZYL-α-HYDROXY 

TO THE BENZYL-α-METHYLENE 

PHOSPHONATES/PHOSPHATES 

2.1 2-Fluorobenzyl-dibenzyl phosphate (19) 
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2.2 4-Nitrobenzyl-α-methylene-dibenzyl phosphonate (24)  
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2.3 4-Cyanobenzyl-diethyl phosphate (22) 
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2.4 3-Cyanobenzyl-diethyl phosphate (21) 
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2.5 3-Nitrobenzyl-diethyl phosphate (23) 
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3 SYNTHESIS OF SUBSTITUTEDBENZYL–α-

HYDROXY PHOSPHONIC ACIDS FROM 

THEIR DIETHYLPHOSPHONATE 

PRECURSORS.  

3.1 3-Carboxy benzyl-α-hydroxy phosphonic acid (26) 
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3.2 2-Carboxybenzyl-α-hydroxy phosphonic acid (27) 
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4 SYNTHESIS OF BENZYL-α-AMINO 

PHOSPHONIC ACIDS 

4.1 2-Fluoro benzyl-α-amino phosphonic acids (34). 
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