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Phosphate analogues support mechanistic studies and biotechnologies such as nucleic acid ligation. 

We have prepared (thio)phosphoramidates 3 by reacting amines in aqueous media with POCl3 1(O), 

PSCl3 1(S), phosphodichloridate ion 2(O) and thiophosphodichloridate ion 2(S).1 Our kinetic and 

theoretical studies show that phosphodichloridate 1(O) and thiophosphodichloridate 2(S) ions 

discriminate significantly against hydroxide ion compared to water as a nucleophile.2  
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To explore the potential of thiophosphoramidate ions 3(S) in ligations, we prepared dinuclotide 

analogue 4 through S-alkylation, and studied its stability towards hydrolysis. The pH-log kobs profile of 

analogue 4 at 90 °C revealed a half-life of ~13 days between pH 7-10. Acid-promoted hydrolysis was 

evident at lower pHs. 
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