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ENZYMATIC SYNTHESIS OF PHOSPHORIC MONOESTERS WITH
ALKALINE PHOSPHATASE IN REVERSE HYDROLYSIS CONDITIONS

A.PRADINES*, A.KLAEBE*, J.PERIE*, and P.MONSAN**
*Groupe de Chimie Organique Biologique, Rattaché& aux
Unités Associées au CNRS 454 et 470, Université Paul
Sabatier, 118 Route de Narbonne 31062 Toulouse Cédex
France
**Bio~Europe, 4 Impasse Didier Daurat, Z.I.Montaudran
31400 Toulouse France

Abstract

Title compounds were synthesized on a preparative scale wusing
alkaline phosphatase, orthophosphoric monoester phosphohydrolase
E.C. 3.1.3.1, in reverse hydrolysis conditions. Optimization for
one of the 25 phosphoryl acceptors investigated (glycerocl) shows
that up to 55% synthesis yield can be obtained using a large ex-
cess of substrate, conditions in which the enzymatic activity re-
mains high. From the results obtained with different phosphoryl
group donors, phosphate, pyrophosphate and polyphosphates and with
enzymes of different sources, it comes up that the best results are
obtained with pyrophosphate and with the weakly purified calf intes-
tine alkaline phosphatase. The extent of enzymatic hydrolysis of
the donor can be reduced owing to the existence of two different pH
optima for the two reactions, phosphorylation and hydrolysis. The
synthesis can be also performed using inert co-solvents which al-
low to reduce the amount of acceptor used, as long as zntt is  ad-
ded to the reaction medium. The results are discussed in terms of
the catalytic mechanism of alkaline phosphatase.

The application was performed using immobilized enzyme on cellu-
lose. The kinetic parameters of the fixed enzyme was determined and
compared to the free one. The inhibition by substrates was shown to
be drastically lowered and the fixed enzyme was tested in a recy-

cled reactor which gave improvement in yield of glycerol phosphate.
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