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Strategy for designing selective rhamnosidase inhibitors: Synthesis and
biological evaluation of L-DMDP cyclic isothioureas

ADACHI, ISAO
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This study shows that the cyclization of L-DMDP thioureas to bicyclic
L-DMDP isothioureas improved o -L-rhamnosidase inhibition which was further enhanced by increasing
the length of the alkyl chain. 3° , 4 -dichlorobenzyl-L-DMDP cyclic isothiourea (3r) was found to
display the most potent and selective inhibition of a -L-rhamnosidase, with 1C50 value of 0.22 p M,
increased by about 46-fold compared to the positive control 5-epi-deoxyrhamnojirimycin (5-epi-DRJ ;
IC50 = 10 p M) and occupied the active-site of this enzyme (Ki = 0.11 p M). Bicyclic isothioureas
of ido-L-DMDP did not inhibit a -L-rhamnosidase. These new mimics of L-rhamnose may affect other
enzymes associated with the biochemistry of rhamnose including enzymes involved in progression of
tuberculosis.
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Scheme 1. Reagents and conditions:
(a) RNCS, NEtj, pyridine, rt; (b) conc.HCI, MeOH, 50°C.

Table 1. Concentration of L-DMDP and their cyclic isothiourea derivatives
giving 50 % inhibition of various glycosidases
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L-DMDP (1) N-Octyl-L-DMDP cyclic
Enzyme isothiourea (3c)
a-L-Rhamnosidase
Penicillium decumbens NI 1.6
B-Glucosidase
Bovine liver NI NI

NI : No inhibition (less than 50% inhibition at 1000 uM).

Table 2. Concentration of L-DMDP thiourea and L-DMDP cyclic isothiourea derivatives giving 50 % inhibition
of various glycosidases

ICan (uM)
L-DMDP cyclic isothiourea derivatives
HO, OH
HO H
N
/>*S
n= SN
Enzyme 3 5 7 9 "
a-L-Rhamnosidase
Penicillium decumbens 37 53 1.6 077 0.46
B-Glucosidase
Bovine liver NI NI NI NI 9.5

“NI : No inhibition (less than 50% inhibition at 1000 uM).

Table 3. Concentration of N-alkylbenzyl-L-DMDPcyclic isothiourea derivatives giving 50
% inhibition of a-L-rhamnosidase
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R,
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Compounds R, R. Rs R. IC5 (uM)
3f H H H H 22
3k H H Me H 12
3l H H OMe H 1.6
3m H H F H 1.8
3n H H Cl H 0.89
30 cl H H H 25
3p H Cl H H 0.70
3q cl H cl H 0.80
3r H Cl Cl H 0.23
3s H Cl H Cl 0.70
3t H Cl Cl Cl 0.45
5-epi-DRJ 10
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