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Abstract—Novel derivatives of the d-glucosidase inhibitor 2,5-dideoxy-2,5-imino-d-mannitol bearing lipophilic aliphatic or aro-
matic amides attached to C-1 have been found to inhibit b-glucosidase from Agrobacterium sp. in the nanomolar range. One of
them, a coumarin derivative, ranks amongst the most active compounds in the class of reversible glycosidase inhibitors of the imi-
noalditol type. # 2001 Elsevier Science Ltd. All rights reserved.

The iminoalditol 2,5-dideoxy-2,5-imino-d-mannitol (1),
a natural product,1 is a potent reversible inhibitor of d-
glucosidases and invertase rivaling the activity of 1-
deoxynojirimycin (1,5-dideoxy-1,5-imino-d-glucitol, 2),
the paradigmatic d-glucosidase inhibitor in the class of
compounds under consideration (Fig. 1).2

This fact was attributed to its C2-axis of symmetry and
the relatively flat five-membered ring which was
assumed to be more closely mimicking the putative
transition state of enzymatic glycoside hydrolysis
(Scheme 1).

Recently, we have gained access to the 1-aminodeoxy
derivative of compound 1 taking advantage of the
Amadori rearrangement reaction of 5-azidodeoxy-d-
glucofuranose (3) with benzyl amine to give 4 followed
by catalytic hydrogenation providing intramolecular
reductive amination and concomitant nitrogen depro-
tection in 75% yield from 3 to compound 5.3,4

C-1 modified derivatives, designed for immobilisation
studies,3 were also synthesised and found to exhibit
inhibitory properties comparable to or even better than
the ones of parent compound 1.4

To gain a better understanding for the structure–activity
relationships applying in this family of compounds, we
have now extended the range of derivatives by some

examples substituted with markedly lipophilic side
chains. Synthetic approaches were based on the cou-
pling of carboxylic chlorides directly to N-1 of the inhi-
bitor 5.5 Alternatively, the carboxylic acid was
employed in the presence of HBTU as the coupling
reagent for the synthesis of compound 10 (80%).

In all cases reported, the primary amine reacted highly
chemo- and regioselectively in the presence of the
unprotected ring nitrogen of the iminoalditol giving
practically exclusively the desired 1-N-acylated or -sul-
fonylated products 6–10.6

Gratifyingly, strong inhibition in the nanomolar range
was observed with all new compounds.7

The inhibitory power of coumarin derivative 10 was
found to be two orders of magnitude better than the one
of parent compound 1 (Ki 200 nM) (Schemes 2 and 3).
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Figure 1.

Scheme 1. (a) HN(Bn)2, HOAc, MeOH; (b) H2, Pd/C (10%), MeOH.

yDedicated to Prof. Dr. Peter Köll on the happy occasion of his 60th
birthday.
*Corresponding author. Tel.: +43-316-873-8241; fax: +43-316-873-
8740; e-mail: stuetz@orgc.tu-graz.ac.at



Thus, compound 10 ranks amongst the most potent
representatives2,8 of this type of b-glucosidase inhibitor
known thus far.

Clearly, additional investigations will be necessary to
understand this dramatic increase in inhibitory potency
by the extended aromatic system.

In conclusion, the compounds reported here represent
a novel type of reversible iminoalditol based glycosi-
dase inhibitor. In particular, compound 10 features
excellent inhibitory properties suitable for exploitation
in a wide range of applications in glycobiology and
glycotechnology.
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