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Synthesis of cyclic phosphonic anhydride and its applications
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In vivo, phosphoric acid anhydride, as represented by adenosine
triphosphate, has excellent chemical reactivity and functions as a reactant for the phosphorylation
of hydroxy and carboxy groups. In particular, when a hydroxy group at anomeric position of a sugar
or a carboxy group of an amino acid is phosphorylated, these functional groups are converted to
leaving groups, promoting the formation of glycosidic and peptidic linkages. Using such in vivo
reactions as a model, we have synthesized the three cyclic phosphoric anhydrides and applied them to
dcagalgtic_gmidation reactions involving dehydration of carboxylic acid and amine to obtain the

esired amide.



a) Glycosylation reaction with UTP
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Scheme 1 Formation of glycosidic and amide bonds in vivo

a) Hydrolysis of bisphosphonic acid anhydride

UDP AMP (I)H (I)H irreversible process (I)H
RO—P—0—P—0OR +H)0 —— > RO—P—0OH + HO—
uTP TR < I I
AMP

b) Candidate molecules for dehydrative catalyst
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Figure 1 Molecular design for cyclic bisphosphonic acid anhydrlde
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a) 5-membered bisphosphonic acid anhydride 1a
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Scheme 3 An attempt at the catalytic amide bond foromation with bisphosphonic acid anhydride
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