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STEREOSELECTIVE PAPAIN-CATALYZED SYNTHESIS OF ALAFOSFALIN
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Summary: Papain in powdered form efficiently catalyzes alafosfalin synthe-
sis in miscible aqueous-organic solvent involving L-aminophosphonate in
peptide bond formation.

Bioactivity of phosphonopeptides depends essentially on the stereoche-
mistry of incorporated aminophosphonic acids, which, as previously reported,
must correspond to L-configuration of natural aminoc acidsl’z. Several me-
thods were developed for the preparation of such compoundsa'4, but the main
problem is the separation of fragments with L-aminophosphonic acids since
racemic aminophosphonates were used as starting reagents. Recently we have
found that phosphonopeptides can be obtained by the enzymatic route using
papain as catalyst in medium with high content of organic solvent5, but the
stereoselectivity of the enzyme under these specific conditions has not
been estimated.

We demonstrate now that this stereoselectivity can be high and describe
successful application of this approach for stereoselective synthesis of
antimicrobial agent alafosfalini. The reaction was carried out in a misci-
ble aqueous-organic solvent with low water content, all components being in
solution except the enzyme, which was in powdered form, Under these condi-
tions, starting with N-benzyloxycarbonyl-L-alanine (1) and racemic diiso-
propyl ester of l-aminoethylphosphonic acid (2), alafosfalin (4) was obtai-
ned as shown in the following scheme:
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Thus, papain reveals high stereoselectivity in regard to racemic amino
component: only L-aminophosphonate is involved in the peptide bond forma-
tion. It allows the racemic aminophosphonates to be used for the synthesis
of phosphonopeptides with moieties of optically active aminophosphonic
acids at P=terminus.

Alafosfalin: Papain (50 mg; 2.2 U/mg) was added to the solution of 0,5 mmol
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Z-L-Ala (1), 1.15 mmol racemic diisopropyl ester of l-aminoethylphosphonic
acid (2) and 50 pl 2-mercaptoethanol in the mixture of 2.3 ml acetonitrile
and 0,2 ml water. The suspension was shaken for about 2 days until all the
Z~-L-Ala was consumed (TLC-control). The enzyme was filtered off and washed
on the filter with 25 ml of ethyl acetate. The filtrate was washed succes-

sively with 10% KHSO4, water, saturated NaHCO water, dried with anhydrous

N32804 agd evaporated under reduced pressure.3The resulting phosphonopep-
tide (3) was dissolved in 2 ml of 40% HBr in glacial acetic acid and left
overnight. Anhydrous ether (10 ml) was added and the mixture was stirred
for 10 min and the upper phase decanted., The residue was evaporated, the
remaining gum was dissolved in 2 ml of methanol and treated with excess of
propylene oxide., The precipitated material was filtered off and crystalli-
zed from water-ethanol to give pure alafosfalin (4), yield 60%, mp 273-
276°%¢ dec,LJJSO-45° (C 0.2, H,0). Spectroscopic data’ were in agreement
with those reported in the literature
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