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Abstract

The regioselectivity of glycosylation of manno and gluco acceptor diols possessing free hydroxyl groups at the 4- and 6-positions is found to be strongly dependent on functionalization of the 3-hydroxyl group. Surprisingly, highly regioselective glycosylation of the more hindered 4-hydroxyl can be readily achieved in the presence of the primary 6-hydroxyl in cases where the 3-hydroxyl of the acceptor is protected as a benzyl ether and when the donor possesses an ester participating group at the 2-position. However, reverse regioselectivity, namely glycosylation of the 6-hydroxyl, is observed when the 3-hydroxyl has been previously glycosylated.
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            1c,2c = 1.6 Hz, H-1c), 5.47-5.485 (2 H, m, H-2b, H-2c), 5.61 (1 H, d, H-1a), 6.69-6.72 (2 H, m, 2 × Ar-H), 6.79-6.82 (2 H, m, 2 × Ar-H), 6.85-6.91 (3 H, m, 3 × ArH), 7.01-7.03 (2 H, m, 2 × ArH), 7.13-7.14 (2 H, m, 2 × ArH), 7.21-7.36 (23 H, m, 23 × ArH), 7.61-7.85 (4 H, m, 4 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 21.0, 21.0 [2 × q, 2 × OC(O)CH3], 55.6 (q, OCH3), 55.6 (d, C-2a), 61.8 (t, C-6b), 67.5 (d, C-2b), 68.3 (t, C-6a), 68.5 (d, C-2c), 68.7 (t, C-6c), 71.1 (t, PhCH2), 71.6 (d, C-4b), 71.8 (t, PhCH2), 72.4 (d, C-5c), 73.4, 73.5 (2 × t, 2 × PhCH2), 74.0 (d, C-4c), 74.5 (d, C-5a), 74.8 (t, PhCH2), 75.0 (d, C-5b), 75.1 (t, PhCH2), 76.9 (d, C-3a), 78.2 (d, C-3c), 78.6 (d, C-4a), 80.2 (d, C-3b), 97.6 (d, C-1a), 98.5 (d, C-1b), 99.2 (d, C-1c), 114.3, 118.6, 123.3, 127.3, 127.6, 127.6, 127.7, 127.8, 127.9, 127.9, 128.0, 128.1, 128.3, 128.4, 128.4, 128.5, 128.6 (17 × d, 36 × ArC), 131.5 (s, 2 × ArC), 133.8 (d, 2 × ArC), 136.9, 137.9, 137.9, 137.9, 138.2, 138.2, 150.8, 155.4 (8 × s, 8 × ArC), 169.9, 170.3 (2 × s, 4 × C=O); J
            C-1a/H-1a = 166 Hz (β), J
            C-1b/H-1b = 160 Hz (β), J
            C-1c/H-1c = 176 Hz (α). MS (ESI+) [M + MeCN/NH4
            +](major), [M + Na+]: m/z calcd (%) = 1386.5 (100), 1387.6 (88), 1388.6 (42), 1389.6 (14), 1390.6 (4) [M + Na+]; found: 1386.5 (100), 1387.6 (83), 1388.6 (32), 1389.6 (8), 1390.6 (2).
[bookmark: RD07407ST-14]14  In all cases the regiochemistry of the newly formed anomeric linkage was identified by a combination of 2D NMR experiments including COSY, HSQC, HSQC ‘non-decoupled’, HSQC-TOCSY, TOCSY, HMBC, and DEPT.
[bookmark: RD07407ST-16]16  Selected data for 9: white foam; [α]D
            24 +44 (c 1.0, CHCl3). IR (KBr disc): νmax = 3477 (br, OH), 1776, 1747, 1716 (s, C=O) cm-1. 1H NMR (500 MHz, CDCl3): δ = 2.00, 2.17 [6 H, 2 × s, C(O)CH3], 2.19-2.25, 2.42-2.49 [2 H, 2 × m, OC(O)CH2CH2], 2.54-2.60, 2.72-2.79 [2 H, 2 × m, OC(O)CH2CH2], 3.20 (1 H, ddd, J
            4b,5b = 9.4 Hz, J
            5b,6b = 5.2 Hz, J
            5b,6
            ′b = 2.0 Hz, H-5b), 3.52 (1 H, dd, J
            6b,6
            ′b = 12.5 Hz, H-6b), 3.53 (1 H, app t, J = 9.1 Hz, H-3b), 3.64-3.69 (3 H, m, H-5a, H-6c, H-6′c), 3.71 (3 H, s, OCH3), 3.73-3.78 (3 H, m, H-4c, H-5c, H-6′b), 3.81-3.86 (3 H, m, H-3c, H-4b, H-6a), 3.89 (1 H, dd, J
            5a,6
            ′a = 3.1 Hz, J
            6a,6
            ′a = 11.2 Hz, H-6′a), 4.09 (1 H, app t, J = 9.2 Hz, H-4a), 4.30 (1 H, dd, J
            2a,3a = 10.7 Hz, J
            3a,4a = 8.6 Hz, H-3a), 4.38 (1 H, dd, J
            1a,2a = 8.4 Hz, H-2a), 4.44-4.46 (2 H, m, 2 × PhCH), 4.48, 4.60 (2 H, ABq, J = 12.2 Hz, PhCH2), 4.50-4.53 (1 H, m, H-1b), 4.52, 4.71 (2 H, ABq, J = 11.0 Hz, PhCH2), 4.52, 4.81 (2 H, ABq, J = 11.6 Hz, PhCH2), 4.61, 4.73 (2 H, ABq, J = 11.4 Hz, PhCH2), 4.83 (2 H, m, 2 × PhCH), 5.00 (1 H, dd, J
            1b,2b = 8.5 Hz, J
            2b,3b = 9.2 Hz, H-2b), 5.30 (1 H, d, J
            1c,2c = 1.5 Hz, H-1c), 5.45 (1 H, dd, J
            2c,3c = 2.8 Hz, H-2c), 5.61 (1 H, d, H-1a), 6.67-6.71 (2 H, m, 2 × ArH), 6.80-6.88 (5 H, m, 5 × Ar-H), 7.02-7.04 (2 H, m, 2 × Ar-H), 7.14-7.16 (2 H, m, 2 × ArH), 7.21-7.40 (23 H, m, 23 × ArH), 7.59-7.87 (4 H, m, 4 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 20.9 [q, OC(O)CH3], 27.7 [t, OC(O)CH2CH2], 29.8 [q, CC(O)CH3], 37.6 [t, OC(O)CH2CH2], 55.6 (q, OCH3), 55.6 (d, C-2a), 61.6 (t, C-6b), 67.6 (t, C-6a), 68.7 (t, C-6c), 68.7 (d, C-2c), 71.9 (t, PhCH2), 72.5 (d, C-5c), 73.5, 73.6 (2 × t, 2 × PhCH2), 73.8 (d, C-2b), 74.0 (d, C-4c), 74.5 (d, C-4b), 74.5 (t, PhCH2), 74.8 (d, C-5b), 74.9 (d, C-5a), 74.9, 75.1 (2 × t, 2 × PhCH2), 76.8 (d, C-3a), 78.1 (2 × d, C-3c, C-4a), 83.6 (d, C-3b), 97.5 (d, C-1a), 98.9 (d, C-1c), 100.2 (d, C-1b), 114.3, 118.7, 123.3, 127.1, 127.1, 127.4, 127.7, 127.7, 127.8, 127.9, 127.9, 127.9, 127.9, 128.0, 128.2, 128.3, 128.3, 128.4, 128.5 (19 × d, 36 × ArC), 131.6 (s, 2 × ArC), 133.7 (d, 2 × ArC), 137.8, 137.8, 137.9, 138.0, 138.1, 138.3, 150.8, 155.3 (8 × s, 8 × ArC), 170.0, 171.2, 206.1 (3 × s, 5 × C=O); J
            C-1a/H-1a = 166 Hz (β), J
            C-1b/H-1b = 163 Hz (β), J
            C-1c/H-1c = 176 Hz (α). MS (ESI+) [M + MeCN/NH4
            +](major), [M + Na+]: m/z calcd (%) = 1442.6 (100), 1443.6 (91), 1444.6 (45), 1445.6 (16), 1446.6 (5) [M + Na+]; found: 1442.6 (100), 1443.6 (90), 1444.6 (37), 1445.6 (9), 1446.6 (2).
[bookmark: RD07407ST-17]17  Selected data for 11: white foam; [α]D
            19 +16 (c 1.0, CHCl3). IR (KBr disc): νmax = 3445 (br, OH), 1777, 1717 (s, C=O) cm-1. 1H NMR (500 MHz, CDCl3): δ = 2.17 [3 H, s, C(O)CH3], 2.18-2.24, 2.42-2.48 [2 H, 2 × m, OC(O)CH2CH2], 2.54-2.60, 2.72-2.79 [2 H, 2 × m, OC(O)CH2CH2], 3.22 (1 H, ddd, J
            4b,5b = 9.5 Hz, J
            5b,6b = 5.5 Hz, J
            5b,6
            ′b = 2.1 Hz, H-5b), 3.52 (1 H, dd, J
            6b,6
            ′b = 12.2 Hz, H-6b), 3.55 (1 H, app t, J = 9.1 Hz, H-3b), 3.66-3.85 (10 H, m, H-4b, H-5a, H-5c, H-6a, H-6c, H-6′b, H-6′c, OCH3), 3.89 (1 H, dd, J
            5a,6
            ′a = 3.3 Hz, J
            6a,6
            ′a = 11.1 Hz, H-6′a), 3.95 (1 H, app t, J = 9.2 Hz, H-4c), 3.99 (1 H, dd, J
            2c,3c = 2.8 Hz, J
            3c,4c = 9.2 Hz, H-3c), 4.09 (1 H, app t, J = 8.9 Hz, H-4a), 4.30 (1 H, dd, J
            2a,3a = 10.7 Hz, J
            3a,4a = 8.5 Hz, H-3a), 4.39 (1 H, dd, J
            1a,2a = 8.5 Hz, H-2a), 4.44 (1 H, d, J = 12.4 Hz, PhCH), 4.49-4.53 (4 H, m, H-1b, 3 × PhCH), 4.57 (1 H, d, J = 11.4 Hz, PhCH), 4.60 (1 H, d, J = 11.3 Hz, PhCH), 4.66 (1 H, d, J = 12.1 Hz, PhCH), 4.78 (1 H, d, J = 12.7 Hz, PhCH), 4.80-4.84 (4 H, m, 4 × PhCH), 4.98 (1 H, dd, J
            1b,2b = 8.2 Hz, J
            2b,3b = 9.4 Hz, H-2b), 5.42 (1 H, d, J
            1c,2c = 1.7 Hz, H-1c), 5.61 (1 H, d, H-1a), 5.68 (1 H, app t, J = 2.3 Hz, H-2c), 6.69-6.71 (2 H, m, 2 × ArH), 6.81-6.89 (4 H, m, 4 × ArH), 7.02-7.39 (30 H, m, 30 × ArH), 7.53-7.83 (5 H, m, 5 × ArH), 7.96-7.98 (2 H, m, 2 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 27.7 [t, OC(O)CH2CH2], 29.9 [q, CC(O)CH3], 37.7 [t, OC(O)CH2CH2], 55.6 (q, OCH3), 55.6 (d, C-2a), 61.8 (t, C-6b), 67.6 (t, C-6a), 68.9 (t, C-6c), 69.1 (b, C-2c), 71.7 (t, PhCH2), 72.8 (d, C-5c), 73.5, 73.6 (2 × t, 2 × PhCH2), 73.9 (d, C-2b), 74.1 (d, C-4c), 74.7 (t, PhCH2), 74.8 (d, C-4b), 74.9 (2 × d, C-5a, C-5b), 74.9, 75.2 (2 × d, 2 × PhCH2), 76.8 (d, C-3a), 78.1 (2 × d, C-3c, C-4a), 83.5 (d, C-3b), 97.5 (d, C-1a), 98.9 (d, C-1c), 100.2 (d, C-1b), 114.3, 118.7, 123.3, 127.2, 127.3, 127.4, 127.5, 127.6, 127.7, 127.8, 127.9, 128.0, 128.0, 128.2, 128.3, 128.3, 128.6, 129.9 (18 × d, 41 × ArC), 131.5 (s,  2 × ArC), 133.1, 133.7 (2 × d, 2 × ArC), 137.7, 137.9, 138.0, 138.1, 138.2, 138.3, 150.9, 155.3 (8 × s, 9 × ArC), 165.3, 171.2, 206.1 (3 × s, 5 × C=O); J
            C-1a/H-1a = 165 Hz (β), J
            C-1b/H-1b = 164 Hz (β), J
            C-1c/H-1c = 175 Hz (α). MS (ESI+) [M + MeCN/NH4
            +](major), [M + Na+]: m/z calcd (%) = 1504.6 (100), 1505.6 (96), 1506.6 (50), 1507.6 (19), 1508.6 (5) [M + Na+]; found: 1504.6 (100), 1505.6 (94), 1506.6 (41), 1507.6 (12), 1508.6 (3).
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