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Abstract: (-)-(3aS$,58,6S,6aR)-3a,5,6,6a-Tetrahydro-5,6-isopropylidenedioxyfuro|2,3-d}isoxazole-3-methanol ((-)-5)
has been tested toward 25 glycohydrolases and found to inhibit B-galactosidase from Aspergillus niger (K; = 18 pM)
and that from Aspergillus orizae (K; = 72 uM). Hydrolysis of the acetonide or exchange of CH;OH group for a CHO,
CH,OMe or a CH,OMOM group suppresses the inhibitory activity. © 1999 Elsevier Science Ltd. All rights reserved.
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Glycosidases are involved in several biological processes.! Compounds that imitate the charge and steric
information of transition or intermediate structures of the hydrolytical process have shown promising inhibitory
activities.2 We show that other types of compounds (not rationally designed) can be potent and selective
glycosidase inhibitors. The intermediates (£)-1, (-)-2, (+)-3, (-)-4, (+)-4, (-)-5, (+)-5, (-)-6 and (+)-6 in our
synthesis of 1,5-dideoxy-1,5-iminoalditols® have been tested for their inhibitory activity toward two o-L-
fucosidases (from bovine epididymis, human placenta), three a-galactosidases (Aspergillus niger, E. coli,
coffee beans), five B-galactosidases (Aspergillus niger, Aspergillus orizae, E. coli, bovine liver, jack beans),
two maltases (yeasts, rice), one isomaltase (baker yeasts), two amyloglucosidases (4sp. niger, Rhizopus mold),
two B-glucosidases (almonds, Caldocellum saccharolyticum), two a-mannosidases (jack beans, almonds), one
B-mannosidase (Helix pomatia), one [B-xylosidase (Aspergillus niger), one o-N-acetylgalactosaminidase
(chicken liver) and three B-N-acetylg]ucosaminidases (jack beans, bovine epididymis A and B).
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None of these compounds had inhibitory activity at | mM concentration, except for (-)-§ which showed
90% (1Csp: 43 puM, K;: 18 uM), 80% (ICsp: 150 uM, Kj: 72 pM), 50% (ICsq: 1 mM) and 67% (ICsq: 550 pM,
pH 5) inhibition of [B-galactosidase form Aspergillus niger, from Asp. orizae, from jack beans and of
B-glucosidase from Caldocellum saccharolyticum, respectively. Furanose (-)-6 showed a weak inhibitory
activity toward rice a-glucosidase at pH 4 (59% at 1 mM, ICsp: 805 uM).4 The B-galactosidase inhibition of
(-)-5 requires both the isopropylidenedioxy and the alcohol moieties as we find that (+)-7 and (+)-8 derived
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from (1)-53 had no activity. As shown by the Lineweaver and Burk plots (Fig. 1A, B) (-)-5 behaves as an
uncompetitive inhibitor because both V., and Ky values were affected by increasing concentrations of (-)-5.
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Fig.1: Effect of p-nitrophenyl B-galactoside (S) concentration on the inhibition by (-)-5 of f-galactosidase from (A) Aspergillus niger,
(B) from Aspergillus orizae.
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Fig.2: Reversibility of Asp. niger B-galactosidase inhibition by (-)-5

4.8 which is also the optimum pH of the enzyme. The

Our results show that simple compounds® that are not sugar analogues can be selective glycosidase inhibitors.
Acetonide (-)-5 is a potent, specific uncompetitive inhibitor of fungal pB-galactosidases.
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