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A NOVEL SYNTHESIS OF MIXED ESTERS OF PHOSPHORIC ACID
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The alkyl o-hydroxyphenyl hydrogen phosphates have been used as intermediates in
the synthesis of alkyl dihydrogen phosphates. In this work we report its application in the syn-
thesis of dialkyl hydrogen phosphates.

The alkyl o-hydroxyphenyl hydrogen phosphates can be prepared, in good yield,
according to the following procedures: a} from o-phenylene phasphorochloridate and alcohols
in the presence of a base (1,2, 3); b) by reacting directly o-phenylene hydrogen phosphate and
the alcohol (4) or in the presence of dicyclohexylcarbodiimide (5,6) and c) by alcoholysis of
alkyl o-phenylene phosphates (7). In each case the alkyl o-phenylene phosphate is obtained;
hydrolysis of this substance yields the expected alkyl o-hydroxyphenyl hydrogen phosphates. In
order to obtain the corresponding monoesters of phosphoric acid, the protecting o-hydroxyphe-
nyl group is removed either by hydrogenolysis over PtOz (1,2,5,7) or by oxidative phospho-
rylation (3).

The alkyl o-hydroxyphenyl hydrogen phosphates (I) react with alcohols in the presen-
ce of dicyclohexylcarbodiimide (DCCD) to give dialkyl o-hydroxyphenyl phosphates (II). The
o-hydroxyphex.wl group is cleaved by hydrogenolysis over a mixed Pt/Pd catalyst to obtain the

dialkyl hydrogen phosphates (III) according with the following reaction scheme:
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R, R' = alkyl

The alkyl o-hydroxyphenyl hydrogen phosphates prepared by the methods mentioned
above are generally obtained in salt form. Once the cation is retained on Amberlite IR-120
(in H* form), the condensation with the alcohol is carried out in dry dioxane in the presence
of dicyclohexylcarbodiimide. The dialkyl o-hydroxyphenyl phosphates are further purified by
distillation under vacuum. The hydrogenolysis step is carried out under pressure slightly
higher than atmospheric, and the corresponding dialkyl hydrogen phosphates are separed as
the barium salts.

In this way, we have prepared: ethyl isopropyl-, n-butyl ethyl-, di-n-butyl-,
n-butyl t-butyl-, butyl octyl-, and isopropyl octyl-hydrogen phosphates.

At present we are studying the preparation and isolation of new dialkyl o-hydroxy-
phenyl phosphates that cannot be distilled, with the aim of preparing phospholipids. So far we

have succeded in preparing in good yield o-hydroxyphenyl phosphates of diglycerides.
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