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Abstract

The reaction of the 4,5-oxazoline derivative of sialic acid with various alcohols was effectively promoted by a catalytic amount of montmorillonite K-10 clay supported Bi(OTf)3 to produce a variety of 3,4-unsaturated sialic acids via the Ferrier glycosylation reaction in moderate yields.
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Typical Procedure
            

To a stirred mixture of 5 (50 mg, 0.12 mmol) and MeOH (0.1 mL) in MeCN (1.0 mL) was added 40% w/w Bi(OTf)3-montmorillonite K-10 loading of 20% w/w of Bi(OTf)3 (15 mg) at ambient temperature. The mixture was stirred for 
20 h at r.t. The reaction suspension was filtered and the filtrate was evaporated under vacuum. The residue was purified by column chromatography on silica gel with CH2Cl2-MeOH (10:1) to give 4a (51 mg, 95%).
Compound 4a-α: 1H NMR (500 MHz, CDCl3): δ = 1.99 (s, 3 H, CH3CONH), 2.05, 2.12, 2.14 (s, each 3 H, CH3CO), 3.34 (s, 3 H, CH3O), 3.78 (s, 3 H, CH3COO), 4.24 (dd, 1 H, J
            9a,9b = 12.4 Hz, J
            8,9a = 5.9 Hz, H-9a), 4.26 (dd, 1 H, J
            5,6 = 9.8 Hz, J
            6,7 = 2.1 Hz, H-6), 4.48 (dd, 1 H, J
            8,9b = 2.4 Hz, H-9b), 4.52 (dddd, J
            5,NH = 9.2 Hz, J
            4,5 = 2.6 Hz, J
            3,5 = 1.9 Hz, H-5), 5.35 (dd, 1 H, J
            7,8 = 6.1 Hz, H-7), 5.44 (ddd, 1 H, H-8), 5.59 (d, 1 H, CH3CONH), 5.78 (dd, 1 H, J
            3,4 = 10.1 Hz, H-4), 6.07 (dd, 1 H, H-3). MS-FAB (NBA): m/z = 446 [M + H]+, 468 [M + Na]+. HRMS-FAB: m/z calcd for C19H28NO11: 446.1662; found: 446.1613.
Compound 4a-β: 1H NMR (500 MHz, CDCl3): δ = 1.99 (s, 3 H, CH3CONH), 2.04, 2.10, 2.16 (s, each 3 H, CH3CO), 3.29 (s, 3 H, CH3O), 3.82 (s, 3 H, CH3COO), 4.05 (dd, 1 H, J
            5,6 = 10.2 Hz, J
            6,7 = 2.3 Hz, H-6), 4.24 (dd, 1 H, J
            9a,9b = 12.5 Hz, J
            9a,8 = 6.3 Hz, H-9a), 4.63 (dd, 1 H, J
            8,9b = 2.3 Hz, H-9b), 4.64 (m, 1 H, H-5), 5.35 (ddd, 1 H, J
            7,8 = 5.6 Hz, H-8), 5.40 (dd, 1 H, H-7), 5.51 (d, 1 H, CH3CONH), 5.91 (s, 2 H, H-3 and H-4).
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