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Abstract

An investigation is undertaken into the roles of protecting groups and the solvent in the electrochemical-mediated glycosylation of manno thioglycosides. Herein notable differences are observed between electrochemical and chemical glycosylation.
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            20 -6 (c = 1.2 CHCl3). IR (film): 1732 (s, C=O), 1371 (s, CO) cm-1. 1H NMR (500 MHz, CDCl3): δ = 1.21 (s, 9 H, t-Bu), 1.33 (s, 3 H, Me), 1.35 (s, 3 H, Me), 1.43 (s, 3 H, Me), 1.52 (s, 3 H, Me), 3.72 (dd, J
            5a,6a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6a), 3.72-3.74 (m, 1 H, H-6b), 3.80 (dd, J
            5,6
            ′a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6′a), 3.78-3.82 (m, 1 H, H-6′b), 3.83-3.87 (m, 1 H, H-5b), 3.91 (app t, J
            3b,4b = 9.5 Hz, J
            4b,5b = 9.5 Hz, 1 H, H-4b), 3.95 (d app t, J
            4a,5a = 1.5 Hz, J
            5a,6a = 6.5 Hz,  J
            5a,6
            ′a = 6.5 Hz, 1 H, H-5a), 3.99 (dd, J
            2b,3b = 3.0 Hz, J
            3b,4b = 9.5 Hz, 1 H, H-3b), 4.22 (dd, J
            3a,4a = 8.0 Hz, J
            4a,5a = 1.5 Hz, 1 H, H-4a), 4.31 (dd, J
            1a,2a = 5.0 Hz, J
            2a,3a = 2.5 Hz, 1 H, H-2a), 4.49 (d, J = 11.0 Hz, 1 H, CH2 of Bn), 4.50 (d, J = 11.0 Hz, 1 H, CH2 of Bn), 4.51 (d, J = 13.0 Hz, 1 H, CH2 of Bn), 4.60 (dd, J
            2a,3a = 2.5 Hz, J
            3a,4a = 8.0 Hz, 1 H, H-3a), 4.68 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.69 (d, J = 11.0 Hz, 1 H, CH2 of Bn), 4.82 (d, J = 11.0 Hz, 1 H, CH2 of Bn), 4.88 (d, J
            1b,2b = 2.0 Hz, 1 H, H-1b), 5.40 (dd, J
            1b,2b = 2.0 Hz, J
            2b,3b = 3.0 Hz, 1 H, H-2b), 5.51 (d, J
            1a,2a = 5.0 Hz, 1 H, H-1a), 7.15-7.36 (m, 15 H, 15 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 24.5 (Me), 24.9 (Me), 25.0 (Me), 26.1 (Me), 27.1 (t-Bu), 38.9 (CqPiv), 65.8 (C-5a), 65.9 (C-6), 68.1 (C-2b), 68.8 (C-6), 70.6 (C-3a), 70.7 (C-2a), 70.8 (C-4a), 71,4 (CH2 of Bn), 71.5 (C-5b), 73.1 (CH2 of Bn), 74.1 (C-4b), 75.1 (CH2 of Bn), 78.3 (C-3b), 96.3 (C-1a), 97.8 (C-1b), 108.6 (Cq), 109.3 (Cq), 107.4 (ArCH), 127.4 (2 × ArCH), 127.6 (ArCH), 127.9 (2 × ArCH), 128.1 (2 × ArCH), 128.2 (2 × ArCH), 128.2 (2 × ArCH), 128.3 (2 × ArCH), 138.3, 138.3, 138.4 (ArC), 138.4 (ArCH), 177.6 (C=O). HRMS (ESI+): m/z [M + Na+] calcd for C44H56NaO12: 799.3664; found: 799.3662. Selected data for 5b (β-anomer): [α]D
            20 -39 (c = 0.2, CHCl3). 1H NMR (400 MHz, CDCl3): δ = 1.24 (s, 9 H, t-Bu), 1.29 (s, 3 H, Me), 1.32 (s, 3 H, Me), 1.42 (s, 3 H, Me), 1.52 (s, 3 H, Me), 3.46 (d app t, J
            4,5 = 3.5 Hz, J
            5,6 = 3.5 Hz, J
            5,6
            ′ = 9.5 Hz, 1 H, H-5b), 3.65 (dd, J
            2,3 = 3.0 Hz, J
            3,4 = 9.5 Hz, 1 H, H-3b), 3.69 (dd, J
            5,6 = 10.5 Hz, J
            6,6
            ′ = 4.0 Hz, 1 H, H-6a), 3.74-3.79 (m, 3 H, H-6b, H-6′b, H-6′a), 3.97 (ddd, J
            4,5 = 1.5 Hz, J
            5,6 = 10.5 Hz, J
            5,6
            ′ = 4.0 Hz, 1 H, H-5a), 4.02 (dd, J
            3,4 = 9.5 Hz, J
            4,5 = 3.5 Hz, 1 H, H-4b), 4.20 (dd, J
            3,4 = 8.0 Hz, J
            4,5 = 1.5 Hz, 1 H, H-4a), 4.28 (dd, J
            1,2 = 5.0 Hz, J
            2,3 = 2.5 Hz, 1 H, H-2a), 4.46 (d, J = 11.5 Hz, 1 H, CH2 of Bn), 4.50 (d, J = 10.5 Hz, 1 H, CH2 of Bn), 4.55 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.56 (dd, J
            2,3 = 2.5 Hz, J
            3,4 = 8.0 Hz, 1 H, H-3a), 4.63 (br s, 1 H, H-1b), 4.68 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.74 (d, J = 11.5 Hz, 1 H, CH2 of Bn), 4.83 (d, J = 11.0 Hz, 1 H, CH2 of Bn), 5.50 (d, J
            1,2 = 5.0 Hz, 1 H, H-1a), 5.61 (d, J
            2,3 = 3.0 Hz, 1 H, H-2b), 7.10-7.40 (m, 15 H, 15 × ArH). 13C NMR (100.6 MHz, CDCl3): δ = 24.3 (Me), 25.0 (Me), 25.9 (Me), 26.0 (Me), 27.2 (t-Bu), 39.0 (CqPiv), 67.5 (C-2b), 67.8 (CH), 68.8 (C-6), 69.0 (C-6), 70.5 (C-3a), 70.6 (C-2a), 70.9 (CH2 of Bn), 71.2 (C-4a), 73.2 (CH2 of Bn), 74.2 (CH), 75.1 (CH2 of Bn), 75.4 (CH), 80.3 (C-3b), 96.2 (C-1a), 99.3 (C-1b), 108.7 (Cq), 109.2 (Cq), 127.4 (ArCH), 127.6 (2 × ArCH), 127.6 (ArCH), 127.6 (ArCH), 128.0 (2 × ArCH), 128.1 (2 × ArCH), 128.2 (2 × ArCH), 128.2 (2 × ArCH), 128.3 (2 × ArCH), 176.6 (C=O), 137.9 (ArC), 138.5 (2 × ArC).
[bookmark: RD19707ST-15]15  Selected data for 6b (α-anomer only): [α]D
            20 -38 (c = 0.3, CHCl3). IR (film): 3031 (CHAr), 2921 (CH), 1729 (s, C=O), 1497 (s, CH), 1072, 1260 (s, CO) cm-1. 1H NMR (500 MHz, CDCl3): δ = 1.33 (s, 3 H, Me), 1.35 (s, 3 H, Me), 1.44 (s, 3 H, Me), 1.53 (s, 3 H, Me), 2.28 (s, 2 × 3 H, 2 × Memesitoyl), 2.29 (s, 3 H, Memesitoyl), 3.69 (br d, J
            6b,6
            ′b = 10.5 Hz, 1 H, H-6b), 3.75 (d, J
            5a,6a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6a), 3.76 (dd, J
            5b,6
            ′b = 3.0 Hz, J
            6b,6
            ′b = 10.5 Hz, 1 H, H-6′b), 3.83 (dd, J
            5a,6
            ′a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6′a), 3.87-3.90 (m, 2 H, H-4b, H-5b), 3.98 (d app t, J
            4a,5a = 1.5 Hz, J
            5a,6a = 6.5 Hz, J
            5a,6
            ′a = 6.5 Hz, 1 H, H-5a), 4.08-4.10 (dd, J
            2b,3b = 3.0 Hz, J
            3b,4b = 9.0 Hz, 1 H, H-3b), 4.25 (dd, J
            3a,4a = 8.0 Hz, J
            4a,5a = 1.5 Hz, 1 H, H-4a), 4.31 (dd, J
            1a,2a = 5.0 Hz, J
            2a,3a = 2.5 Hz, 1 H, H-2a), 4.45 (d, J = 11.5 Hz, 1 H, CH2 of Bn), 4.47 (d, J = 12.5 Hz, 1 H, CH2 of Bn), 4.60 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.62 (d, J = 11.0 Hz, 1 H, CH2 of Bn), 4.63 (dd, J
            2a,3a = 2.5 Hz, J
            3a,4a = 8.0 Hz, 1 H, H-3a), 4.81 (d, J = 11.0 Hz, 2 H, 2 × CH2 of Bn), 5.05 (d, J
            1b,2b = 2.0 Hz, 1 H, H-1b), 5.52 (d, J
            1a,2a = 5.0 Hz, 1 H, H-1a), 5.65 (dd, J
            1b,2b = 2.0 Hz, J
            2b,3b = 3.0 Hz, 1 H, H-2b), 6.82 (s, 2 H, 2 × ArH), 7.13-7.16 (m, 2 H, 2 × ArH), 7.23-7.40 (m, 13 H, 13 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 20.0 (2 × Me), 21.1 (Me), 24.5 (Me), 24.9 (Me), 26.0 (Me), 26.2 (Me), 65.8 (C-5a), 66.0 (C-6a), 68.8 (C-6b), 69.3 (C-2b), 70.6 (C-3a, C-2a), 70.9 (C-4a), 71.8 (C-5b), 71.9 (CH2 of Bn), 73.2 (CH2 of Bn), 74.5 (C-4b), 75.2 (CH2 of Bn), 76.2 (C-3b), 96.3 (C-1a), 97.6 (C-1b), 108.6 (Cq), 109.4 (Cq), 127.4 (ArCH), 127.5 (ArCH), 127.6 (ArCH), 127.7 (2 × ArCH), 127.9 (2 × ArCH), 128.0 (2 × ArCH), 128.2 (2 × ArCH), 128.2 (2 × ArCH), 128.3 (2 × ArCH), 128.3 (2 × ArCH), 130.6 (Cq), 135.6 (2 × Cq), 138.1 (Cq), 138.3 (Cq), 138.3 (Cq), 139.3 (Cq), 139.3 (Cq), 169.3 (C=O). HRMS (ESI+): m/z [M + Na+] calcd for C49H58NaO12: 861.3820; found: 861.3818. Anal. Calcd for C49H58O12: C, 70.15; H, 6.97. Found: C, 69.76; H, 6.59.
[bookmark: RD19707ST-17]17  Selected data for 8b (α-anomer): [α]D
            20 -6 (c = 0.7, CHCl3). IR (film): 3050 (CHAr), 2962 (CH), 1600-2000 (CHAr), 1497 (w, CH) cm-1. 1H NMR (500 MHz, CDCl3): δ = 1.31 (s, 9 H, t-Bu), 1.34 (s, 2 × 3 H, 2 × Me), 1.44 (s, 3 H, Me), 1.52 (s, 3 H, Me), 3.69-3.81 (m, 5 H, H-6a, H-6′a, H-6b, H-6′b, H-2b), 3.84-3.85 (m, 1 H, H-5b), 3.90 (dd, J
            2b,3b = 3.0 Hz, J
            3b,4b = 9.5 Hz, 1 H, H-3b), 3.97 (d app t, J
            4a,5a = 1.5 Hz, J
            5a,6a = 6.5 Hz, J
            5a,6
            ′a = 6.5 Hz, 1 H, H-5a), 4.02 (app t, J
            3b,4b = 9.5 Hz, J
            4b,5b = 9.5 Hz,  1 H, H-4b), 4.17 (dd, J
            3a,4a = 8.0 Hz, J
            4a,5a = 1.5 Hz, 1 H, H-4a), 4.32 (dd, J
            1a,2a = 5.0 Hz, J
            2a,3a = 2.5 Hz, 1 H, H-2a), 4.50 (d, J = 10.5 Hz, 1 H, CH2 of Bn), 4.54-4.58 (m, 3 H, CH2 of Bn), 4.60 (dd, J
            2a,3a = 2.5 Hz, J
            3a,4a = 8.0 Hz, 1 H, H-3a), 4.67 (d, J = 12.5 Hz, 1 H, CH2 of Bn), 4.69 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.74 (d, J = 12.5 Hz, 1 H, CH2 of Bn), 4.87 (d, J = 10.5 Hz, 1 H, CH2 of Bn), 5.04 (d, J
            1b,2b = 1.5 Hz, 1 H, H-1b), 5.53 (d, J
            1a,2a = 5.0 Hz, 1 H, H-1a), 7.15-7.37 (m, 19 H, 19 × ArH). 13C NMR (100.6 MHz, CDCl3): δ = 24.6 (Me), 25.1 (Me), 26.2 (Me), 26.3 (Me), 34.7 (Cq), 65.3 (C-5a), 65.5 (C-6), 69.3 (C-6), 70.8 (C-3a), 70.9 (C-2a), 71.2 (C-4a), 72.1 (CH2), 72.2 (CH2), 72.3 (C-2b), 73.5 (CH2), 74.3 (C-5b), 75.0 (C-4b), 75.3 (CH2), 80.2 (C-3b), 96.5 (C-1a), 97.3 (C-1b), 108.8 (Cq), 109.5 (Cq), 125.5 (2 × ArCH), 127.5 (2 × ArCH), 127.6 (ArCH), 127.7 (2 × ArCH), 127.8 (2 × ArCH), 127.9 (2 × ArCH), 128.1 (2 × ArCH), 128.3 (4 × ArCH), 128.4 (2 × ArCH), 135.5 (ArC), 138.6 (ArC), 138.7 (ArC), 138.8 (ArC), 150.7 (ArC). HRMS (ESI+): m/z [M + Na+] calcd for C50H62NaO11: 861.4184; found: 861.4162. Selected data for 8b (β-anomer): [α]D
            20 -48 (c = 0.1, CHCl3). 1H NMR (500 MHz, CDCl3): δ = 1.30 (s, 9 H, t-Bu), 1.33 (s, 3 H, Me), 1.34 (s, 3 H, Me), 1.44 (s, 3 H, Me), 1.50 (s, 3 H, Me), 3.41 (ddd, J
            4b,5b = 9.5 Hz, J
            5b,6b = 5.0 Hz, J
            5b,6
            ′b = 2.0 Hz, 1 H, H-5b), 3.44 (dd, J
            2b,3b = 3.0 Hz, J
            3b,4b = 9.5 Hz, 1 H, H-3b), 3.62 (dd, J
            5a,6a = 10.5 Hz, J
            6a,6
            ′a = 9.5 Hz, 1 H, H-6a), 3.75 (dd, J
            5b,6b = 5.0 Hz, J
            6b,6
            ′b = 10.5 Hz, 1 H, H-6b), 3.79 (dd, J
            5b,6
            ′b = 2.0 Hz, J
            6b,6
            ′b = 10.5 Hz, 1 H, H-6′b), 3.89 (app t, J
            3b,4b = 9.5 Hz, J
            4b,5b = 9.5 Hz, 1 H, H-4b), 4.00 (d, J
            2b,3b = 3.0 Hz, 1 H, H-2b), 4.13 (br d, 1 H, H-5a), 4.22 (dd, J
            5a,6
            ′a = 2.0 Hz, J
            6a,6
            ′a = 9.5 Hz, 1 H, H-6′a), 4.23 (dd, J
            3a,4a = 9.0 Hz, J
            4a,5a = 1.5 Hz, 1 H, H-4a), 4.29 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.34 (dd, J
            1a,2a = 5.0 Hz, J
            2a,3a = 2.5 Hz, 1 H, H-2a), 4.40 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.45 (s, 1 H, H-1b), 4.50 (d, J = 10.5 Hz, 1 H, CH2 of Bn), 4.56 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.62 (dd, J
            2a,3a = 2.5 Hz, J
            3a,4a = 9.0 Hz, 1 H, H-3a), 4.63 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.90 (d, J = 10.5 Hz, 1 H, CH2 of Bn), 4.91 (d, J = 12.5 Hz, 1 H, CH2 of Bn), 4.98 (d, J = 12.5 Hz, 1 H, CH2 of Bn), 5.61 (d, J
            1a,2a = 5.0 Hz, 1 H, H-1a), 7.15-7.45 (m, 19 H, 19 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 24.4 (Me), 25.1 (Me), 26.0 (Me), 26.1 (Me), 31.4 (t-Bu), 34.5 (Cq), 68.0 (C-5a), 69.6 (C-6b), 69.9 (C-6a), 70.5 (CH), 70.8 (CH), 70.9 (CH2), 71.7 (CH), 71.9 (CH), 73.1 (CH2), 73.4 (CH2), 74.8 (C-4b), 75.1 (CH2), 75.8 (CH), 81.9 (CH), 96.4 (C-1a), 102.4 (C-1b), 108.7 (Cq), 109.5 (Cq), 125.1 (2 × ArCH), 127.4 (ArCH), 127.5 (ArCH), 127.5 (2 × ArCH), 127.6 (ArCH), 127.9 (2 × ArCH), 128.0 (2 × ArCH), 128.2 (4 × ArCH), 128.3 (2 × ArCH), 128.6 (2 × ArCH), 135.5 (ArC), 138.1 (ArC), 138.4 (2 × ArC), 150.2 (ArC). HRMS (ESI+): m/z [M + Na+] calcd for C50H62NaO11: 861.4184; found: 861.4192.
[bookmark: RD19707ST-19]19  Selected data for 10b (α-anomer only): [α]D
            19 -61 (c = 0.3, CHCl3). IR (film): 3010 (w, CHAr), 2988 (w, CH), 1728 (s, C=O), 1601, 1595, 1500, 1452 (m, C=CAr), 1263, 1060 (s, CO) cm-1. 1H NMR (500 MHz, CDCl3): δ = 1.36 (s, 2 × 3 H, 2 × Me), 1.43 (s, 3 H, Me), 1.63 (s, 3 H, Me), 3.89 (dd, J
            5a,6a = 6.5 Hz, J
            6a,6
            ′a = 11.0 Hz, 1 H, H-6a), 3.97 (dd, J
            5a,6
            ′a = 6.5 Hz, J
            6a,6
            ′a = 11.0 Hz, 1 H, H-6′a), 4.12 (d app t, J
            4a,5a = 2.0 Hz, J
            5a,6a = 6.5 Hz, J
            5a,6
            ′a = 6.5 Hz, 1 H, H-5a), 4.34 (dd, J
            3a,4a = 8.0 Hz, J
            4a,5a = 2.0 Hz, 1 H, H-4a), 4.35 (dd, J
            1a,2a = 5.0 Hz, J
            2a,3a = 2.5 Hz, 1 H, H-3a), 4.50 (dd, J
            5b,6b = 3.0 Hz, J
            6b,6
            ′b = 12.0 Hz, 1 H, H-6b), 4.59 (br d app t, J
            4b,5b = 10.0 Hz, J
            5b,6b = 3.0 Hz, J
            5b,6
            ′b = 3.0 Hz, 1 H, H-5b), 4.67 (dd, J
            2a,3a = 2.0 Hz, J
            3a,4a = 8.0 Hz, 1 H, H-3a), 4.69 (dd, J
            5b,6
            ′b = 3.0 Hz, J
            6b,6
            ′b = 12.0 Hz, 1 H, H-6′b), 5.16 (d, J
            1b,2b = 2.0 Hz, 1 H, H-1b), 5.57 (d, J
            1a,2a = 5.0 Hz, 1 H, H-1a), 5.74 (dd, J
            1b,2b = 2.0 Hz, J
            2b,3b = 3.0 Hz, 1 H, H-2b), 5.91 (dd, J
            2b,3b = 3.0 Hz, J
            3b,4b = 10.0 Hz, 1 H, H-3b), 6.14 (app t, J
            3b,4b = 10.0 Hz, J
            4b,5b = 10.0 Hz, 1 H, H-4b), 7.25-7.28 (m, 2 H, 2 × ArH), 7.33-7.45 (m, 7 H, 7 × ArH), 7.48-7.53 (m, 1 H, ArH), 7.55-7.62 (m, 2 H, 2 × ArH), 7.84 (dd, J
            A,B = 8.5 Hz, J
            A,X = 1.5 Hz, 2 H, 2 × ArH), 7.96 (dd, J
            A,B = 8.5 Hz, J
            A,X = 1.5 Hz, 2 H, 2 × ArH), 8.06 (dd, J
            A,B = 8.5 Hz, J
            A,X = 1.5 Hz, 2 H, 2 × ArH), 8.12 (dd, J
            A,B = 8.5 Hz, J
            A,X = 1.5 Hz, 2 H, 2  ×  ArH). 13C NMR (125.8 MHz, CDCl3): δ = 24.6 (Me), 25.1 (Me), 26.1 (Me), 26.4 (Me), 63.0 (C-6b), 66.8 (C-5a), 67.0 (C-4b), 67.7 (C-6a), 69.0 (C-5b), 70.4 (C-3b), 70.5 (C-2b), 70.8 (C-3a), 71.0, 71.1 (C-2a, C-4a), 96.5 (C-1a), 98.0 (C-1b), 108.9 (Cq), 109.6 (Cq), 128.4 (2 × ArCH), 128.5 (2 × ArCH), 128.6 (2 × ArCH), 128.7 (2 × ArCH), 129.2 (ArC), 129.3 (ArC), 129.5 (ArC), 129.8 (2 × ArCH), 129.9 (2 × ArCH), 129.9 (2 × ArCH), 130.0 (2 × ArCH), 130.1 (ArC), 133.1 (ArCH), 133.3 (ArCH), 133.5 (ArCH), 133.6 (ArCH), 165.5 (C=O), 165.5 (C=O), 165.6 (C=O), 166.4 (C=O). HRMS (ESI+): m/z [M + NH4
            +] calcd for C46H50NO15: 856.3175; found: 856.3167).
[bookmark: RD19707ST-20]20  Selected data for 12b (α-anomer): [α]D
            24 -14 (c = 0.9, CHCl3). IR (film): 3020 (w, CHAr), 2934 (w, CH), 1725 (s, C=O), 1601, 1598, 1500, 1452 (m, C=CAr), 1270, 1069 (s, CO), 711 (m, CH) cm-1. 1H NMR (500 MHz, CDCl3): δ = 1.34 (s, 2 × 3 H, 2 × Me), 1.44 (s, 3 H, Me), 1.58 (s, 3 H, Me), 3.81 (dd, J
            5a,6a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6a), 3.94 (dd, J
            5a,6
            ′a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6′a), 4.07 (d app t, J
            4a,5a = 1.5 Hz, J
            5a,6a = 6.5 Hz, J
            5a,6
            ′a = 6.5 Hz, 1 H, H-5a), 4.13 (dd, J
            1b,2b = 1.5 Hz, J
            2b,3b = 3.0 Hz, 1 H, H-2b), 4.26 (dd, J
            3a,4a = 8.0 Hz, J
            4a,5a = 1.5 Hz, 1 H, H-4a), 4.34 (dd, J
            1a,2a = 5.0 Hz, J
            2a,3a = 2.5 Hz, 1 H, H-2a), 4.45 (dd, J
            4b,5b = 10.0 Hz, J
            5b,6b = 5.0 Hz, J
            5b,6
            ′b = 2.5 Hz, 1 H, H-5b), 4.48 (dd, J
            5b,6b = 5.0 Hz, J
            6b,6
            ′b = 12.0 Hz, 1 H, H-6b), 4.57 (dd, J
            5b,6
            ′b = 2.5 Hz, J
            6b,6
            ′b = 12.0 Hz, 1 H, H-6′b), 4.64 (dd, J
            2a,3a = 2.5 Hz, J
            3a,4a = 8.0 Hz, 1 H, H-3a), 4.65 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.69 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 5.11 (d, J
            1b,2b = 1.5 Hz, 1 H, H-1b), 5.55 (d, J
            1a,2a = 5.0 Hz, 1 H, H-1a), 5.69 (dd, J
            2b,3b = 3.0 Hz, J
            3b,4b = 10.0 Hz, 1 H, H-3b), 6.06 (app t, J
            3b,4b = 10.0 Hz, J
            4b,5b = 10.0 Hz, 1 H, H-4b), 7.15-7.38 (m, 11 H, 11 × ArH), 7.45-7.53 (m, 3 H, 3 × ArH), 7.92-8.10 (m, 6 H, 6 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 24.7 (Me), 25.1 (Me), 26.1 (Me), 26.2 (Me), 63.6 (C-6b), 66.2 (C-5a), 66.7 (C-6a), 67.4 (C-4b), 69.1 (C-5b), 70.7 (C-2a), 70.8 (C-3a), 71.1 (C-4a), 72.4 (C-3b), 73.1 (CH2 of Bn), 75.7 (C-2b), 96.5 (C-1a), 97.9 (C-1b), 108.8 (Cq), 109.5 (Cq), 127.6, 128.4, 128.5, 129.9 (16 × ArCH), 127.7 (ArCH), 129.4 (ArC), 129.5 (ArC), 130.0 (ArC), 132.9 (ArCH), 133.3 (2 × ArCH), 137.8 (ArC), 165.5 (C=O), 165.9 (C=O), 166.4 (C=O). HRMS (ESI+): m/z [M + NH4
            +] calcd for C46H52NO14: 842.3382; found: 842.3422. Selected data for 12b (β-anomer): [α]D
            24 -7 (c = 0.2, CHCl3). 1H NMR (500 MHz, CDCl3): δ = 1.33 (s, 2 × 3 H, 2 × Me), 1.42 (s, 3 H, Me), 1.55 (s, 3 H, Me), 3.75 (dd, J
            5a,6a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6a), 3.89 (dd, J
            5a,6
            ′a = 6.5 Hz, J
            6a,6
            ′a = 10.5 Hz, 1 H, H-6′a), 4.00 (dd, J
            1b,2b = 1.5 Hz, J
            2b,3b = 3.5 Hz, 1 H, H-2b), 4.02 (d app t, J
            4a,5a = 2.0 Hz, J
            5a,6a = 6.5 Hz, J
            5a,6
            ′a = 6.5 Hz, 1 H, H-5a), 4.09 (ddd, J
            4b,5b = 10.0 Hz, J
            5b,6b = 2.0 Hz, J
            5b,6
            ′b = 4.0 Hz, 1 H, H-5b), 4.23 (dd, J
            3a,4a = 8.0 Hz, J
            4a,5a = 2.0 Hz, 1 H, H-4a), 4.25 (app t, J
            3b,4b = 10.0 Hz, J
            4b,5b = 10.0 Hz, 1 H, H-4b), 4.32 (dd, J
            1a,2a = 5.0 Hz, J
            2a,3a = 2.5 Hz, 1 H, H-2a), 4.58 (dd, J
            5b,6b = 2.0 Hz, J
            6b,6
            ′b = 12.0 Hz, 1 H, H-6b), 4.62 (dd, J
            2a,3a = 2.5 Hz, J
            3a,4a = 8.0 Hz, 1 H, H-3a), 4.63 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.68 (d, J = 12.0 Hz, 1 H, CH2 of Bn), 4.79 (dd, J
            5b,6b = 4.0 Hz, J
            6b,6
            ′b = 12.0 Hz, 1 H, H-6b), 5.05 (d, J
            1b,2b = 1.5 Hz, 1 H, H-1b), 5.43 (dd, J
            2b,3b = 3.5 Hz, J
            3b,4b = 10.0 Hz, 1 H, H-3b), 5.53 (d, J
            1a,2a = 5.0 Hz, 1 H, H-1a), 7.16-7.31 (m, 5 H, 5 × ArH), 7.36-7.47 (m, 6 H, 6 × ArH), 7.53-7.61 (m, 3 H, 3 × ArH), 8.01-8.11 (m, 6 H, 6 × ArH). 13C NMR (125.8 MHz, CDCl3): δ = 24.7 (Me), 25.1 (Me), 26.1 (Me), 26.3 (Me), 64.1 (C-6b), 66.2 (C-5a), 66.2 (C-4b), 66.4 (C-6a), 70.7 (C-2a), 70.8 (C-3a), 71.1 (C-4a), 71.6 (C-5b), 73.1 (CH2 of Bn), 74.7 (C-3b), 76.2 (C-2b), 96.5 (C-1a), 97.8 (C-1b), 108.9 (Cq), 109.5 (Cq), 127.6, 128.4, 128.5, 128.6, 130.0 (16 × ArCH), 127.8 (ArCH), 129.7 (2 × ArC), 130.0 (ArC), 133.2 (ArCH), 133.4 (2 × ArCH), 138.0 (ArC), 166.9 (C=O), 167.2 (2 × C=O).
[bookmark: RD19707ST-24]24  
            
Typical Procedure for Chemical Glycosylation Mediated by (4-BrC
            
              6
            
            H
            
              4
            
            )
            
              3
            
            NSbCl
            
              6
            : Under an atmosphere of argon, glycosyl donor (ca. 30-90 mg, 1 equiv), glycosyl acceptor (ca. 20-50 mg, 1.2 equiv) and 3 Å MS were suspended in anhyd MeCN (or CH2Cl2, 10 mL) and the reaction mixture was stirred at r.t. for 30 min prior to addition of (4-BrC6H4)3NSbCl6 (ca. 120-340 mg, 3 equiv). After 3 h, the mixture was filtered and the filtrate was concentrated under reduced pressure. The residue was then purified by flash column chromatography (typically eluting with PE-EtOAc, 9:1) to afford the desired disaccharide as a colourless oil.
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