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Abstract


The synthesis of purine/triazole 6'-isonucleosides and of glucuronic acid/glucuronamide-derived N-glycosylsulfonohydrazides through efficient and stereo- or regioselective methodologies is described. Their structures were envisaged to mimic nucleosides, sugar phosphates, or nucleotides, and were expected to provide potential inhibitors of therapeutically relevant enzymes, the active sites of which could potentially bind their structural fragments or functional groups. Such enzymes include cholinesterases, carbonic anhydrase II (CA-II) and cyclin-dependent kinase 2 (CDK-2). A (triazolyl)methyl amide-linked disaccharide nucleoside, based on a new prospective structural framework for analogues of nucleoside diphosphate sugars, was synthesized. The synthetic strategies employed unprotected or partially protected carbohydrate derivatives as precursors, including ribose, glucuronic acid, glucuronolactone, and glycopyranosides and relied on stereoselective N-glycosylation, regioselective Mitsunobu coupling and ‘click chemistry’ approaches. Some 6'-isonucleosides and triazole-containing glycoderivatives displayed moderate selective acetylcholinesterase inhibitory activities. The best inhibitor was an aminomethyltriazole 6'-isonucleoside with a K
            i value of 11.9 μM. N-Glucuronylsulfonohydrazide showed good inhibition of CA-II (K
            i = 9.5 μM). Molecular docking of the most active compounds into the effected enzymes showed interactions with key amino acid residues for substrate recognition. In addition, the tested compounds did not show toxicity to normal cells.
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          Synthesis of N-[1-(Methyl 2,3,4-O-acetyl-6-deoxy-α-d-glucopyranosid-6-yl)-1H-1,2,3-triazol-4-yl]methyl-1,2-O-isopropylidene-α-d-glucofuranuronamide (34) through CuI/Amberlyst A21-Catalyzed Cycloaddition: To a solution of N-propargyl 1,2-O-isopropylidene-α-d-glucofuranuronamide (17; 180 mg, mg, 0.66 mmol) in dichloromethane (7 mL), methyl 2,3,4-O-acetyl-6-azido-6-deoxy-α-d-glucopyranoside (23; 0.66 mmol, 229 mg) and CuI/Amberlyste A21 (126 mg) were added. The suspension was stirred overnight at r.t., then the catalyst was filtered off and the solvent was evaporated. The residue was subjected to column chromatography on silica gel (ethyl acetate to ethyl acetate–methanol, 9.5:0.5) to give triazole-linked disaccharide 24 (304 mg, 74%) as a white solid. 
Data for 24: mp 211–213 °C; [α]D
          20 = +25 (c = 0.3, CH3OH). 1H NMR (400 MHz, MeOD): δ = 7.92 (s, 1 H, H-9), 5.93 (d, J
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          4,5 = 6.3 Hz, 1 H, H-5), 4.25 (dd, J
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          3, Ac), 1.46 (s, 3 H, CH
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          3, i-Pr). 13C NMR (100 MHz, MeOD): δ = 171.7, 171.5, 171.4 (3 × CO, Ac), 146.9 (C-8), 125.4 (C-9), 113.0 (Cq, i-Pr), 106.4 (C-1), 97.9 (C-1'), 86.5 (C-2), 82.4 (C-4), 75.8 (C-3), 71.9 (C-3'), 71.4, 71.3 (C-2', C-4'), 71.0 (C-5), 69.0 (C-5'), 55.9 (CH3, OMe), 51.7 (C-6'), 35.7 (C-7), 27.1, 26.4 (2 × CH3, i-Pr), 20.6, 20.6, 20.4 (3 × CH3, Ac). HRMS: m/z [M+H]+ calcd for C25H36N4O14: 617.2301; found: 617.2304. 
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