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1. General Information 

All commercially available chemicals were used without further purification unless otherwise 

noted. Reactions were monitored by thin layer chromatography using TLC silica gel 60-F254 

plates. TLC plates were visualized by UV fluorescence (254 nm) or stained by Cerium 

Molybdate followed by heating. Purification of the reaction products was carried out by column 

chromatography using Siliaflash-P60 (40-63 μm) silica gel available from Silicycle. 1H-NMR 

spectra were recorded on a BRUKER AV-400 (400 MHz) and 13C-NMR spectra were recorded 

on a BRUKER AV-400 or AV-600 (100 MHz or 150 MHz). Data for 1H-NMR are recorded as 

follows: chemical shift (δ, ppm), multiplicity (s = singlet, d = doublet, t = triplet, m = multiplet, 

q = quartet), coupling constant(s) in Hz and integration. Data for 13C-NMR are reported in terms 

of chemical shift (δ, ppm). IR spectra were recorded on a PerkinElmer Spectrum Two IR 

spectrometer and only major peaks were reported in cm-1. High-resolution mass spectral 

analysis (HRMS) data were obtained using Agilent Technologies 6530 Accurate Mass Q-TOF 

LC/MS. Irradiation of photochemical reactions was carried out using two 12W PAR38 Blue 

LED flood lamps from ABi LED lighting. Yields refer to chromatographically and 

spectroscopically purified compounds. 

 

2. Experimental Procedures and Characterization Date  

Preparation of Substrates  

All glycosyl donors and acceptors were prepared according to the literature procedure.1-10  

General Glycosylation Procedure 

To an oven-dried 1.5 dram vial equipped with a stirbar were added 0.2 mmol glycosyl acceptor, 

0.24 mmol glycosyl dornor, 0.004 mmol PhSSPh, 0.002 mmol Eosin Y free acid and 0.5 mL 

dry dichloromethane. The vial was sealed with a Teflon cap and stirred at room temperature 

under irradiation with blue LEDs. Upon completion of the reaction (6-8 hours), the solution 

was concentrated in vacuo, and the residue was purified by flash column chromatograph to 

afford glycosides. 

Compound 17 



 

 

 

Following the General Glycosylation Procedure: After purification, 17 was obtained as a 

colourless oil (148 mg, 87%, α/β = 11:1). 

1H NMR (400 MHz, CDCl3) δ 7.42 – 7.31 (m, 15H), 5.56 (d, J = 4.8 Hz, 1H), 5.02 (s, 1H), 4.94 

(d, J = 10.8 Hz, 1H), 4.78 – 4.58 (m, 6H), 4.37 – 4.32 (m, 1H), 4.19 (d, J = 7.9 Hz, 1H), 4.10 – 

3.92 (m, 5H), 3.86 (s, 1H), 3.77 (dd, J = 10.4, 7.3 Hz, 1H), 3.72 – 3.65 (m, 2H), 1.53 (s, 3H), 

1.47 (s, 3H), 1.36 (s, 6H), 1.10 – 1.09 (m, 21H).  

13C NMR (100 MHz, CDCl3) δ 138.8, 138.7, 138.5, 128.3, 128.2, 128.1, 128.0, 127.6, 127.6, 

127.5, 127.4, 127.3, 109.3, 108.5, 96.5, 96.3, 80.1, 75.1, 74.9, 74.7, 73.6, 72.2, 72.0, 70.9, 70.7, 

70.6, 65.0, 64.7, 62.9, 26.1, 25.9, 24.9, 24.5, 18.0, 18.0, 12.0; 

IR (CH2Cl2, cm-1) 2939, 2665, 1725, 1496, 1454, 1381, 1255, 1210, 1096, 1066, 1027, 882, 

735.; 

ESI HRMS calcd for C48H68NaO11Si [M + Na]+ 871.4423, found 871.4427. 

Compound 18 

 

Following the General Glycosylation Procedure: After purification, 18 was obtained as a white 

solid (211 mg, 90%, α/β = 21:1). 

1H NMR (400 MHz, CDCl3) δ 8.07 (d, J = 7.5 Hz, 2H), 7.97 (d, J = 7.6 Hz, 2H), 7.89 (d, J = 

7.5 Hz, 2H), 7.57 (dd, J = 9.9, 4.3 Hz, 3H), 7.50 – 7.28 (m, 26H), 5.97 (t, J = 9.6 Hz, 1H), 5.64 

(t, J = 9.6 Hz, 1H), 5.57 (t, J = 9.7 Hz, 1H), 5.09 (d, J = 10.0 Hz, 1H), 5.01 (d, J = 11.0 Hz, 

1H), 4.96 (s, 1H), 4.81 – 4.69 (m, 3H), 4.55 (q, J = 11.6 Hz, 2H), 4.05 (t, J = 9.6 Hz, 3H), 3.94 

(dd, J = 13.8, 2.6 Hz, 3H), 3.75 (d, J = 9.8 Hz, 2H), 3.64 (d, J = 9.7 Hz, 1H), 1.14 (s, 21H). 

13C NMR (100 MHz, CDCl3) δ 165.8, 165.0, 165.0, 138.8, 138.6, 138.5, 133.2, 133.1, 131.7, 

129.7, 129.6, 129.1, 128.9, 128.7, 128.3, 128.2, 128.1, 128.1, 127.9, 127.8, 127.6, 127.5, 127.4, 



 

 

127.3, 97.9, 86.3, 80.0, 76.9, 74.9, 74.4, 74.2, 73.5, 72.5, 72.1, 70.7, 69.9, 66.4, 62.9, 18.1, 18.0, 

12.0. 

IR (CH2Cl2, cm-1) 2941, 2865, 1733, 1601, 1584, 1495, 1452, 1315, 1276, 1263, 1089, 1067, 

1026, 882, 733, 706.; 

ESI HRMS calcd for C69H76NaO13SSi [M + Na]+ 1195.4668, found 1195.4669. 

Compound 19 

 

Following the General Glycosylation Procedure: After purification, 19 was obtained as a white 

solid (132 mg, 63%, α/β = 18:1).  

1H NMR (400 MHz, CDCl3) δ 7.33 – 7.17 (m, 30H), 5.28 (s, 1H), 5.08 (d, J = 11.4 Hz, 1H), 

4.91 (d, J = 10.8 Hz, 1H), 4.72 -4.58 (m, 7H), 4.50 (t, J = 12.3 Hz, 2H), 4.37 (d, J = 12.2 Hz, 

1H), 4.26 (d, J = 12.2 Hz, 1H), 4.06 (d, J = 9.5 Hz, 1H), 3.93 – 3.73 (m, 9H), 3.66 (d, J = 8.7 

Hz, 1H), 3.55 (dd, J = 9.5, 2.6 Hz, 1H), 3.41 (s, 3H), 1.04 (s, 21H). 

13C NMR (125 MHz, CDCl3) δ 138.9, 138.8, 138.7, 138.7, 138.3, 137.9, 128.4, 128.3, 128.3, 

128.2, 128.1, 128.0, 127.9, 127.9, 127.6, 127.5, 127.4, 127.4, 127.3, 127.1, 127.0, 126.7, 100.1, 

97.7, 81.5, 80.0, 79.9, 76.2, 75.0, 74.4, 74.3, 73.3, 73.2, 72.1, 72.0, 69.9, 69.4, 62.8, 55.2, 18.0, 

17.9, 12.0.; 

IR (CH2Cl2, cm-1) 2922, 2864, 1732, 1496, 1453, 1360, 1098, 1045, 1027, 882, 733, 696.; 

ESI HRMS calcd for C64H80NaO11Si [M + Na]+ 1075.5362, found 1075.5367. 

Compound 20 

 

Following the General Glycosylation Procedure: After purification, 20 was obtained as a 

colourless oil (131 mg, 86%, α/β = 18:1).  

1H NMR (400 MHz, CDCl3) δ 7.51 (dd, J = 7.1, 2.3 Hz, 2H), 7.49 – 7.15 (m, 23H), 5.52 (s, 

1H), 5.43 (s, 1H), 4.95 (d, J = 11.0 Hz, 1H), 4.79 -4.3 (m, 3H), 4.68 (d, J = 4.2 Hz, 2H), 4.50 

(d, J = 11.8 Hz, 1H), 4.47 – 4.35 (m, 2H), 4.24 (ddd, J = 14.8, 9.9, 5.2 Hz, 3H), 4.05 – 3.75 (m, 



 

 

6H), 3.69 (d, J = 10.2 Hz, 1H), 3.51 (t, J = 9.4 Hz, 1H), 3.44 (d, J = 3.6 Hz, 1H), 3.41 (s, 3H), 

1.08 (s, 21H). 

13C NMR (125 MHz, CDCl3) δ 139.5, 138.9, 138.6, 137.8, 137.2, 129.2, 128.4, 128.4, 128.3, 

128.2, 128.1, 128.0, 127.9, 127.8, 127.7, 127.7, 127.6, 127.4, 127.3, 127.2, 127.0, 126.1, 101.6, 

99.0, 97.8, 82.8, 79.5, 78.1, 75.0, 74.8, 74.3, 73.7, 73.2, 71.8, 71.5, 69.1, 62.7, 61.8, 18.1, 18.0, 

12.1.; 

IR (CH2Cl2, cm-1) 2936, 1703, 1496, 1453, 1365, 1280, 1209, 1087, 1045, 1026, 992, 912, 881, 

733, 695.; 

ESI HRMS calcd for C57H72NaO11Si [M + Na]+ 983.4736, found 983.4746. 

Compound 21 

 

Following the General Glycosylation Procedure: After purification, 21 was obtained as a 

colourless oil (130 mg, 82%, α/β = 13:1). 

Data for α: 

1H NMR (400 MHz, CDCl3) δ 7.40 – 7.30 (m, 15H), 4.96 (d, J = 10.9 Hz, 2H), 4.86 (s, 1H), 

4.79 (d, J = 12.4 Hz, 1H), 4.74 – 4.66 (m, 4H), 4.64 (d, J = 5.9 Hz, 1H), 4.57 (d, J = 5.9 Hz, 

1H), 4.31 (dd, J = 8.2, 5.5 Hz, 1H), 3.97 (q, J = 10.5 Hz, 4H), 3.81 (s, 1H), 3.76 (dd, J = 10.1, 

5.3 Hz, 1H), 3.69 – 3.64 (m, 1H), 3.37 (t, J = 9.5 Hz, 1H), 3.29 (s, 3H), 1.52 (s, 3H), 1.36 (s, 

3H), 1.10 (s, 21H). 

13C NMR (100 MHz, CDCl3) δ 138.7, 138.6, 138.5, 128.4, 128.3, 128.3, 128.1, 127.7, 127.6, 

127.5, 127.5, 112.3, 109.4, 98.2, 85.3, 84.8, 82.2, 80.2, 75.2, 75.1, 74.8, 73.8, 72.6, 72.3, 68.1, 

54.8, 26.5, 25.1, 18.0, 18.0, 12.0.; 

IR (CH2Cl2, cm-1) 2939, 2864, 1730, 1496, 1454, 1381, 1370, 1272, 1209, 1093, 1047, 1027, 

1013, 870, 734, 696.; 

ESI HRMS calcd for C45H64NaO10Si [M + Na]+ 815.4166, found 815.4171. 

Data for β: 

1H NMR (400 MHz, CDCl3) δ 7.49 (d, J = 7.1 Hz, 2H), 7.32 – 7.26 (m, 13H), 4.96 (dd, J = 

11.4, 4.4 Hz, 3H), 4.86 (d, J = 12.3 Hz, 1H), 4.73 (d, J = 5.9 Hz, 1H), 4.66 (d, J = 10.8 Hz, 1H), 

4.62 – 4.51 (m, 3H), 4.41 (s, 1H), 4.34 (dd, J = 9.1, 6.1 Hz, 1H), 4.04 – 3.85 (m, 5H), 3.55 – 

3.45 (m, 2H), 3.28 (s, 4H), 1.51 (s, 3H), 1.31 (s, 3H), 1.08 (s, 21H). 

13C NMR (100 MHz, CDCl3) δ 138.9, 138.5 138.2, 128.4, 128.1, 128.0, 127.6, 127.6, 127.2, 

112.2, 109.4, 101.2, 85.1, 84.9, 82.2, 82.1, 75.2, 74.6, 74.0, 73.8, 71.5, 69.1, 62.9, 54.7, 26.4, 

24.8,, 17.9, 12.0.; 

IR (CH2Cl2, cm-1) 2939, 2864, 1454, 1369, 1107, 1063, 871, 736, 696.; 



 

 

ESI HRMS calcd for C45H64NaO10Si [M + Na]+ 815.4166, found 815.4171. 

Compound 22 

 

Following the General Glycosylation Procedure: After purification, 22 was obtained as a 

colourless oil (137 mg, 81%, α/β = 12:1). 

1H NMR (400 MHz, CDCl3) δ 7.37 – 7.30 (m, 15H), 5.80 (d, J = 3.0 Hz, 1H), 5.18 (s, 1H), 4.94 

(d, J = 10.8 Hz, 1H), 4.68 – 4.57 (m, 5H), 4.27 (s, 1H), 4.11 – 3.93 (m, 8H), 3.85 (d, J = 9.5 

Hz, 1H), 3.76 (s, 1H), 3.68 (dd, J = 9.1, 5.2 Hz, 1H), 1.49 (s, 3H), 1.41 (s, 3H), 1.33 (s, 3H), 

1.28 (s, 3H), 1.09 (s, 21H). 

13C NMR (125 MHz, CDCl3) δ 138.5, 138.4, 138.3, 128.4, 128.3, 128.3, 128.2, 127.8, 127.7, 

127.6, 127.5, 111.9, 109.2, 105.3, 98.7, 83.9, 81.5, 80.3, 79.6, 75.3, 74.7, 74.7, 74.5, 72.5, 72.2, 

72.1, 67.7, 63.3, 26.9, 26.8, 26.2, 25.5, 18.0, 18.0, 12.0.; 

IR (CH2Cl2, cm-1) 2939, 2865, 1496, 1454, 1381, 1371, 1250, 1214, 1164, 1027, 1015, 916, 

881, 844, 734, 696.; 

ESI HRMS calcd for C48H68NaO11Si [M + Na]+ 871.4423, found 871.4432. 

Compound 23 

 

Following the General Glycosylation Procedure: After purification, 23 was obtained as a 

colourless oil (154 mg, 79%, α/β = 4:1).  

Data for α: 

1H NMR (400 MHz, CDCl3) δ 7.39 – 7.27 (m, 15H), 5.30 (d, J = 4.3 Hz, 1H), 5.01 (s, 1H), 4.93 

(d, J = 10.8 Hz, 1H), 4.77 (d, J = 12.4 Hz, 1H), 4.66 (dd, J = 19.9, 12.3 Hz, 4H), 3.97 (dd, J = 



 

 

9.5, 3.2 Hz, 2H), 3.93 – 3.86 (m, 2H), 3.76 (s, 1H), 3.74 – 3.68 (m, 1H), 3.57 – 3.47 (m, 1H), 

2.26 (d, J = 11.4 Hz, 2H), 2.00 (t, J = 17.6 Hz, 2H), 1.83 (d, J = 10.4 Hz, 3H), 1.57 – 1.25 (m, 

11H), 1.22 – 0.97 (m, 34H), 0.93 (d, J = 6.5 Hz, 4H), 0.88 (dd, J = 6.6, 1.6 Hz, 7H), 0.69 (s, 

3H). 

13C NMR (100 MHz, CDCl3) δ 140.5, 138.7, 138.6, 138.6, 128.3, 128.3, 128.2, 128.1, 127.7, 

127.6, 127.4, 121.7, 94.6, 80.5, 75.5, 75.2, 75.1, 73.5, 72.5, 72.1, 63.4, 56.8, 56.1, 50.1, 42.3, 

39.7, 39.5, 36.9, 36.7, 36.2, 35.8, 31.9, 31.8, 28.2, 28.0, 27.1, 24.3, 23.8, 22.8, 22.5, 21.0, 19.3, 

18.7, 18.1, 18.0, 12.0, 11.8.; 

IR (CH2Cl2, cm-1) 2936, 2864, 1705, 1496, 1454, 1364, 1255, 1205, 1096, 1049, 1027, 882, 

733, 695.; 

ESI HRMS calcd for C63H94NaO6Si [M + Na]+ 997.6717, found 997.6698. 

Data for β: 

1H NMR (400 MHz, CDCl3) δ 7.49 (d, J = 6.8 Hz, 2H), 7.31 – 7.27 (m, 13H), 5.34 (s, 1H), 4.93 

(dt, J = 21.2, 12.5 Hz, 3H), 4.72 – 4.45 (m, 4H), 3.99 (d, J = 10.8 Hz, 1H), 3.92 – 3.79 (m, 3H), 

3.66 – 3.48 (m, 2H), 3.33 – 3.22 (m, 1H), 2.26 (dt, J = 24.2, 10.8 Hz, 2H), 2.00 (t, J = 15.9 Hz, 

3H), 1.83 (d, J = 13.2 Hz, 2H), 1.64 – 1.25 (m, 12H), 1.22 – 0.99 (m, 33H), 0.93 (d, J = 6.5 Hz, 

4H), 0.88 (dd, J = 6.6, 1.5 Hz, 7H), 0.69 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 140.8, 139.2, 138.7, 138.4, 128.3, 128.1, 127.9, 127.6, 127.5, 

127.2, 121.7, 99.5, 82.4, 78.1, 75.1, 74.9, 74.3, 73.6, 71.3, 63.2, 56.7, 56.1, 50.2, 42.3, 39.8, 

39.5, 38.8, 37.3, 36.8, 36.2, 35.8, 32.0, 31.9, 29.7, 28.2, 28.0, 24.3, 23.8, 22.8, 22.5, 21.0, 19.4, 

18.7, 18.0, 18.0, 12.0, 11.8.; 

IR (CH2Cl2, cm-1) 2937, 2864, 1729, 1496, 1454, 1364, 1105, 1065, 1027, 882, 733, 695.; 

ESI HRMS calcd for C63H94NaO6Si [M + Na]+ 997.6717, found 997.6698. 

Compound 24 

 

Following the General Glycosylation Procedure: After purification, 24 was obtained as a 

colourless oil (158 mg, 87%, α/β = 27:1). 

1H NMR (400 MHz, CDCl3) δ 7.41 – 7.27 (m, 15H), 5.89 (dq, J = 10.6, 5.9 Hz, 1H), 5.82 (s, 

1H), 5.50 (d, J = 8.1 Hz, 1H), 5.29 (d, J = 17.1 Hz, 1H), 5.18 (d, J = 10.2 Hz, 1H), 4.95 (d, J 

= 10.8 Hz, 1H), 4.86 (s, 1H), 4.79 (d, J = 12.4 Hz, 1H), 4.73 – 4.59 (m, 7H), 4.59 – 4.52 (m, 



 

 

2H), 4.41 (s, 1H), 4.06 – 3.85 (m, 4H), 3.76 (d, J = 9.4 Hz, 1H), 3.67 (s, 1H), 3.60 (d, J = 10.5 

Hz, 1H), 3.54 (d, J = 5.4 Hz, 1H), 1.60 (s, 3H), 1.37 (s, 3H), 1.09 (s, 21H). 

13C NMR (100 MHz, CDCl3) δ 162.0, 150.4, 138.3, 138.2, 138.0, 131.2, 128.3, 128.1, 127.7, 

127.5, 118.3, 114.0, 101.2, 97.9, 93.9, 85.3, 85.1, 80.7, 79.5, 75.2, 74.6, 74.4, 74.2, 72.6, 72.0, 

66.9, 62.8, 42.9, 28.0, 25.3, 18.0, 17.9, 11.9; 

IR (CH2Cl2, cm-1) 2941, 2865, 1710, 1665, 1496, 1453, 1383, 1336, 1266, 1210, 1070, 1027, 

881, 805, 733, 697.; 

ESI HRMS calcd for C51H68N2NaO11Si [M + Na]+ 935.4485, found 935.4487. 

Compound 25 

 

Following the General Glycosylation Procedure: After purification, 25 was obtained as a 

colourless oil (140 mg, 87%, α only). 

1H NMR (400 MHz, CDCl3) δ 7.38 – 7.31 (m, 15H), 5.25 (d, J = 7.9 Hz, 1H), 4.91 (d, J = 10.9 

Hz, 1H), 4.76 – 4.62 (m, 6H), 4.46 (d, J = 8.1 Hz, 1H), 4.04 – 3.83 (m, 6H), 3.68 – 3.66 (m, 

4H), 3.57 (d, J = 9.4 Hz, 1H), 1.47 (s, 9H), 1.09 (s, 21H). 

13C NMR (100 MHz, CDCl3) δ 170.9, 155.4, 138.6, 138.5, 138.4, 128.3, 128.2, 128.0, 127.8, 

127.6, 127.5, 98.5, 80.1, 79.7, 75.0, 74.5, 73.9, 72.6, 72.4, 68.0, 62.9, 53.8, 52.4, 28.3, 18.0, 

17.9, 12.0.; 

IR (CH2Cl2, cm-1) 2941, 2865, 1749, 1715, 1496, 1454, 1208, 1161, 1103, 1055, 1027, 881, 

733, 696.; 

ESI HRMS calcd for C45H65NNaO10Si [M + Na]+ 830.4270, found 830.4280. 

Compound 26 

 



 

 

Following the General Glycosylation Procedure: After purification, 26 was obtained as a 

colourless oil (90 mg, 90%, α/β > 30:1). 

1H NMR (500 MHz, CDCl3) δ 5.55 (d, J = 5.0 Hz, 1H), 5.04 (s, 1H), 4.80 (dd, J = 5.9, 3.6 Hz, 

1H), 4.65 – 4.61 (m, 2H), 4.40 (ddd, J = 8.0, 6.2, 4.3 Hz, 1H), 4.33 (dd, J = 5.0, 2.5 Hz, 1H), 

4.23 (dd, J = 7.9, 1.9 Hz, 1H), 4.11 (dd, J = 8.7, 6.2 Hz, 1H), 4.06 (dd, J = 8.7, 4.3 Hz, 1H), 

3.98 (ddd, J = 8.5, 7.4, 2.7 Hz, 2H), 3.76 (dd, J = 10.5, 6.7 Hz, 1H), 3.66 (dd, J = 10.5, 6.8 Hz, 

1H), 1.55 (s, 3H), 1.48 (s, 3H), 1.46 (d, J = 1.3 Hz, 6H), 1.39 (s, 3H), 1.36 (s, 3H), 1.34 (s, 3H), 

1.34 (s, 3H). 

δ13C NMR (125 MHz, CDCl3) δ 112.5, 109.3, 109.1, 108.5, 106.6, 96.2, 85.0, 80.3, 79.4, 73.0, 

70.9, 70.5, 70.4, 66.8, 66.0, 26.8, 26.0, 25.9, 25.8, 25.2, 24.8, 24.5, 24.4.; 

IR (CH2Cl2, cm-1) 3366, 3241, 2987, 1733, 1690, 1615, 1456, 1381, 1353, 1210, 1165, 1107, 

1068, 1001, 830, 733, 617.; 

ESI HRMS calcd for C24H38NaO11 [M + Na]+ 525.2306, found 525.2306. 

Compound 27 

 

Following the General Glycosylation Procedure: After purification, 27 was obtained as a 

colourless oil (128 mg, 82%, α/β = 3:1). 

Data for α: 

1H NMR (400 MHz, CDCl3) δ 7.41 – 7.28 (m, 18H), 7.20 – 7.18 (m, 2H), 5.55 (d, J = 5.0 Hz, 

1H), 5.05 (s, 1H), 4.90 (d, J = 10.8 Hz, 1H), 4.77 (s, 2H), 4.71 (d, J = 12.2 Hz, 1H), 4.64 – 4.60 

(m, 3H), 4.55 (dd, J = 11.3, 8.0 Hz, 2H), 4.34 (dd, J = 4.9, 2.2 Hz, 1H), 4.19 (d, J = 7.9 Hz, 

1H), 4.03 (dt, J = 12.8, 7.4 Hz, 2H), 3.94 (dd, J = 9.4, 2.9 Hz, 1H), 3.83 (dd, J = 18.0, 9.1 Hz, 

4H), 3.71 (dt, J = 17.3, 5.5 Hz, 2H), 1.54 (s, 3H), 1.46 (s, 3H), 1.36 (s, 6H).  

13C NMR (100 MHz, CDCl3) δ 138.6, 138.6, 138.5, 138.4, 128.3, 128.0, 127.8, 127.7, 127.6, 

127.5, 127.5, 109.4, 108.6, 97.3, 96.4, 80.1, 75.1, 74.9, 74.7, 73.4, 72.4, 72.0, 70.9, 70.6, 70.6, 

69.1, 65.5, 65.4, 26.2, 26.0, 25.0, 24.6.; 

IR (CH2Cl2, cm-1) 2916, 1730, 1496, 1453, 1370, 1381, 1254, 1167, 1209, 1096, 1065, 1027, 

899, 917, 733, 696.; 

ESI HRMS calcd for C46H54NaO11 [M + Na]+ 805.3558, found 805.3564. 

Data for β: 

1H NMR (400 MHz, CDCl3) δ 7.52 (d, J = 7.5 Hz, 2H), 7.37 – 7.27 (m, 16H), 7.18 (d, J = 7.1 

Hz, 2H), 5.61 (d, J = 4.9 Hz, 1H), 5.03 (d, J = 12.4 Hz, 1H), 4.93 (dd, J = 11.7, 5.2 Hz, 2H), 



 

 

4.70 – 4.42 (m, 6H), 4.39 – 4.32 (m, 2H), 4.24 (dd, J = 7.4, 5.1 Hz, 2H), 4.13 (d, J = 7.9 Hz, 

1H), 4.02 (s, 1H), 3.91 (t, J = 9.5 Hz, 1H), 3.85 – 3.70 (m, 2H), 3.70 – 3.61 (m, 1H), 3.47 (dd, 

J = 14.6, 8.5 Hz, 2H), 1.50 (s, 3H), 1.46 (s, 3H), 1.35 (s, 3H), 1.34 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 138.7, 138.4, 138.1, 128.7, 128.3, 128.2, 128.0, 127.9, 127.6, 

127.5, 127.5, 127.4, 109.5, 108.8, 102.4, 96.4, 81.9, 75.8, 75.1, 74.8, 73.6, 73.5, 72.7, 71.7, 

71.1, 70.8, 70.5, 69.9, 69.5, 68.1, 26.1, 26.0, 25.1, 24.4. 

 IR (CH2Cl2, cm-1) 2903, 1726, 1496, 1453, 1371, 1254, 1209, 1098, 1064, 1026, 1003, 899, 

735, 696.; 

ESI HRMS calcd for C46H54NaO11 [M + Na]+ 805.3558, found 805.3564. 

Compound 28 

 

Following the General Glycosylation Procedure: After purification, 28 was obtained as a 

colourless oil (148 mg, 92%, α/β = 1.3:1).  

Gram scale experiment: To an oven-dried 25ml flask equipped with a stirbar were added 2 

mmol glycosyl acceptor, 2.4 mmol glycosyl dornor, 0.04 mmol PhSSPh, 0.02 mmol Eosin Y 

free acid and 10 mL dry dichloromethane. The flask was sealed with a rubber stopper and stirred 

at room temperature under irradiation with blue LEDs. Upon completion of the reaction (16 

hours), the solution was concentrated in vacuo, and the residue was purified by flash column 

chromatograph to afford glycosides with 1.28 g yield (82%, α/β = 1.2:1). 

 

1H NMR (400 MHz, CDCl3) δ 7.24 (d, J = 5.9 Hz, 2H), 7.22 – 7.18 (m, 36H), 7.06 (d, J = 4.3 

Hz, 4H), 5.50 (d, J = 4.9 Hz, 1H), 5.46 (d, J = 5.0 Hz, 1H), 4.96 (d, J = 11.1 Hz, 1H), 4.89 (dd, 

J = 13.1, 7.4 Hz, 3H), 4.73 (dt, J = 18.5, 9.2 Hz, 8H), 4.65 (d, J = 7.7 Hz, 3H), 4.54 (d, J = 12.1 

Hz, 4H), 4.47 – 4.36 (m, 5H), 4.25 (t, J = 5.9 Hz, 3H), 4.17 (d, J = 7.8 Hz, 1H), 4.08 (dd, J = 

10.6, 3.3 Hz, 1H), 4.02 (d, J = 7.2 Hz, 1H), 3.99 – 3.88 (m, 2H), 3.78 – 3.47 (m, 13H), 3.39 (t, 

J = 8.1 Hz, 2H), 1.46 (s, 3H), 1.43 (s, 3H), 1.38 (s, 6H), 1.24 (d, J = 2.0 Hz, 12H). 

13C NMR (100 MHz, CDCl3) δ 138.8, 138.6, 138.5, 138.3, 138.2, 138.1, 138.0, 137.9, 128.7, 

128.4, 128.4, 128.3, 128.0, 128.0, 128.0, 128.0, 127.9, 127.9, 127.8, 127.8, 127.7, 127.7, 127.6, 

109.4, 109.3, 108.7, 104.3, 96.9, 96.3, 96.3, 84.5, 81.9, 81.6, 79.8, 77.6, 77.6, 77.5, 77.2, 76.8, 

75.7, 75.0, 74.6, 74.5, 73.5, 73.5, 72.5, 71.4, 70.9, 70.7, 70.6, 70.6, 70.5, 70.2, 69.7, 68.6, 68.3, 

67.4, 66.2, 65.8, 26.2, 26.1, 26.1, 26.0, 25.0, 24.9, 24.6, 24.4. 



 

 

IR (CH2Cl2, cm-1) 2905, 1727, 1597, 1496, 1453, 1371, 1255, 1209, 1164, 1065, 1027, 1000, 

918, 898, 823, 734, 696.; 

ESI HRMS calcd for C46H54NaO11 [M + Na]+ 805.3558, found 805.3563. 

Compound 29 

 

Following the General Glycosylation Procedure: After purification, 29 was obtained as a 

colourless oil (176 mg, 87%, α/β = 1.5:1).  

Data for α: 

1H NMR (500 MHz, CDCl3) δ 7.37 – 7.22 (m, 33H), 7.17 – 7.14 (m, 2H), 5.84 – 5.81 (m, 1H), 

5.23 (dq, J = 17.2, 1.6 Hz, 2H), 5.14 (dt, J = 11.2, 2.4 Hz, 2H), 4.97 – 4.92 (m, 2H), 4.87 (dd, 

J = 9.3, 6.3 Hz, 2H), 4.78 (d, J = 10.9 Hz, 1H), 4.72 (d, J = 12.0 Hz, 2H), 4.69 (d, J = 4.2 Hz, 

2H), 4.64 (dt, J = 11.8, 4.0 Hz, 4H), 4.49 (d, J = 3.9 Hz, 1H), 4.47 (d, J = 5.1 Hz, 1H), 4.20 – 

4.15 (m, 1H), 4.06 – 4.01 (m, 2H), 3.97 (ddd, J = 5.9, 5.2, 3.1 Hz, 1H), 3.94 – 3.83 (m, 5H), 

3.77 – 3.64 (m, 3H), 3.58 (dd, J = 9.6, 3.5 Hz, 1H). 

13C NMR (125 MHz, CDCl3) δ 138.9, 138.7, 138.6, 138.6, 138.5, 138.2, 138.1, 133.8, 128.3, 

128.3, 128.3, 128.3, 128.3, 128.3, 128.2, 128.2, 128.1, 128.0, 127.9, 127.9, 127.9, 127.7, 127.7, 

127.6, 127.6, 127.6, 127.5, 127.5, 127.4, 117.4, 96.9, 96.5, 81.7, 80.4, 80.1, 77.7, 75.5, 75.2, 

75.1, 74.9, 73.4, 72.8, 72.5, 72.2, 72.0, 70.1, 68.6, 67.7, 66.0.; 

IR (CH2Cl2, cm-1) 3029, 2918, 1496, 1453, 1360, 1208, 1090, 1072, 1027, 914, 735, 696.; 

ESI HRMS calcd for C64H68NaO11 [M + Na]+ 1035.4654, found 1035.4653. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 7.40 – 7.18 (m, 35H), 5.79 (dddd, J = 17.2, 10.5, 6.1, 4.9 Hz, 

1H), 5.18 (ddd, J = 17.2, 3.3, 1.7 Hz, 1H), 5.13 (ddd, J = 10.4, 2.9, 1.3 Hz, 1H), 5.08 (d, J = 

11.0 Hz, 1H), 4.97 (dd, J = 7.4, 6.5 Hz, 2H), 4.87 – 4.78 (m, 3H), 4.72 (d, J = 11.6 Hz, 3H), 

4.67 – 4.62 (m, 3H), 4.59 – 4.55 (m, 2H), 4.53 (d, J = 11.1 Hz, 1H), 4.43 (d, J = 7.8 Hz, 1H), 

4.29 (dd, J = 10.7, 1.9 Hz, 1H), 4.16 – 4.10 (m, 1H), 4.01 (d, J = 9.4 Hz, 1H), 3.98 (dd, J = 9.3, 

3.0 Hz, 1H), 3.93 – 3.83 (m, 3H), 3.81 – 3.70 (m, 3H), 3.69 – 3.59 (m, 2H), 3.53 (dd, J = 8.9, 

7.9 Hz, 1H), 3.49 (ddd, J = 9.5, 4.7, 2.0 Hz, 1H). 

13C NMR (125 MHz, CDCl3) δ 138.7, 138.6, 138.6, 138.3, 138.3, 138.2, 133.7, 128.4, 128.3, 

128.3, 128.3, 128.2, 127.9, 127.9, 127.8, 127.7, 127.6, 127.5, 127.4, 117.2, 104.1, 97.0, 84.7, 

82.1, 80.3, 78.0, 75.7, 75.0, 75.0, 74.8, 74.7, 73.5, 72.8, 72.1, 71.6, 69.1, 69.0, 67.7.; 

IR (CH2Cl2, cm-1) 3029, 2918, 1496, 1453, 1360, 1208, 1069, 1028, 735, 697.; 



 

 

ESI HRMS calcd for C64H68NaO11 [M + Na]+ 1035.4654, found 1035.4666. 

Compound 30 

 

Following the General Glycosylation Procedure: After purification, 30 was obtained as a 

colourless oil (179 mg, 81%, α/β = 1.3:1). 

Data for α: 

1H NMR (500 MHz, CDCl3) δ 8.00 (dd, J = 8.4, 1.3 Hz, 2H), 7.95 (dd, J = 8.4, 1.3 Hz, 2H), 

7.81 (dd, J = 8.4, 1.3 Hz, 2H), 7.60 – 7.11 (m, 34H), 5.88 (t, J = 9.5 Hz, 1H), 5.46 (dt, J = 12.7, 

9.9 Hz, 2H), 5.01 (d, J = 10.1 Hz, 1H), 4.95 (d, J = 10.9 Hz, 1H), 4.86 – 4.77 (m, 3H), 4.69 (d, 

J = 3.6 Hz, 1H), 4.63 (d, J = 2.2 Hz, 1H), 4.60 (d, J = 2.2 Hz, 1H), 4.51 (d, J = 11.0 Hz, 1H), 

4.44 (d, J = 12.1 Hz, 1H), 4.15 (ddd, J = 9.7, 6.1, 1.9 Hz, 1H), 3.94 (ddd, J = 18.4, 14.8, 8.4 Hz, 

3H), 3.73 – 3.61 (m, 3H), 3.59 – 3.53 (m, 2H). 

13C NMR (125 MHz, CDCl3) δ 165.7, 165.3, 165.0, 138.6, 138.5, 138.2, 138.0, 133.5, 133.3, 

133.2, 132.8, 132.4, 129.9, 129.7, 129.3, 129.0, 128.8, 128.8, 128.5, 128.4, 128.4, 127.9, 127.9, 

127.8, 127.7, 127.6, 103.9, 85.8, 84.6, 82.3, 78.3, 77.7, 75.7, 74.9, 74.9, 74.8, 74.3, 73.5, 73.3, 

70.6, 70.1, 69.6, 68.3, 67.3.; 

IR (CH2Cl2, cm-1) 2920, 1733, 1601, 1452, 1278, 1259, 1089, 1069, 1027, 738, 706.; 

ESI HRMS calcd for C67H62NaO13S [M + Na]+ 1129.3803, found 1129.3814. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 8.00 (dd, J = 8.3, 1.1 Hz, 2H), 7.93 (dd, J = 8.3, 1.1 Hz, 2H), 

7.80 (dd, J = 8.3, 1.1 Hz, 2H), 7.64 – 7.21 (m, 32H), 7.16 (dd, J = 7.2, 2.2 Hz, 2H), 5.90 (t, J = 

9.5 Hz, 1H), 5.49 (t, J = 9.7 Hz, 1H), 5.42 (t, J = 9.8 Hz, 1H), 5.07 (d, J = 10.0 Hz, 1H), 4.96 

(dd, J = 12.4, 11.1 Hz, 2H), 4.83 (d, J = 10.8 Hz, 1H), 4.79 (d, J = 10.9 Hz, 1H), 4.66 (d, J = 

11.0 Hz, 1H), 4.55 (d, J = 5.5 Hz, 1H), 4.53 (d, J = 4.1 Hz, 1H), 4.50 (d, J = 7.7 Hz, 1H), 4.45 

(d, J = 12.2 Hz, 1H), 4.18 (ddd, J = 9.9, 7.6, 2.1 Hz, 1H), 4.08 (dd, J = 11.4, 2.1 Hz, 1H), 3.93 

(dd, J = 11.3, 7.7 Hz, 1H), 3.70 – 3.58 (m, 4H), 3.57 – 3.53 (m, 2H). 

13C NMR (125 MHz, CDCl3) δ 165.7, 165.4, 165.0, 138.6, 138.1, 133.4, 133.3, 133.2, 132.4, 

132.1, 129.9, 129.7, 129.2, 129.1, 128.9, 128.9, 128.8, 128.5, 128.4, 128.3, 128.3, 128.2, 128.2, 

128.1, 128.0, 127.9, 127.8, 127.8, 127.7, 127.7, 127.6, 127.5, 127.4, 97.3, 85.8, 84.6, 82.3, 78.3, 

77.7, 75.7, 74.9, 74.8, 74.3, 73.5, 70.6, 69.9, 69.0, 68.7.; 

IR (CH2Cl2, cm-1) 3031, 2869, 1729, 1601, 1496, 1452, 1361, 1315, 1278, 1260, 1087, 1068, 

1027, 825, 708.; 



 

 

ESI HRMS calcd for C67H62NaO13S [M + Na]+ 1129.3803, found 1129.3809. 

Compound 31 

 

Following the General Glycosylation Procedure: After purification, 31 was obtained as a 

colourless oil (130 mg, 73%, α/β = 1.5:1).  

Data for α: 

1H NMR (500 MHz, CDCl3) δ 7.43 – 7.18 (m, 24H), 7.17 – 7.16 (m, 4H), 7.16 (d, J = 8.0 Hz, 

2H), 5.61 (d, J = 3.6 Hz, 1H), 5.49 (s, 1H), 5.02 (d, J = 10.8 Hz, 1H), 4.83 (d, J = 4.6 Hz, 1H), 

4.81 (d, J = 4.9 Hz, 1H), 4.73 (d, J = 3.7 Hz, 1H), 4.68 (d, J = 11.2 Hz, 1H), 4.62 (d, J = 6.2 

Hz, 1H), 4.60 (d, J = 1.8 Hz, 1H), 4.58 (d, J = 8.9 Hz, 1H), 4.37 (ddd, J = 27.4, 18.5, 11.7 Hz, 

3H), 4.27 (dd, J = 10.2, 4.8 Hz, 1H), 4.22 (d, J = 10.1 Hz, 1H), 3.99 (t, J = 9.3 Hz, 1H), 3.90 

(td, J = 9.9, 4.7 Hz, 1H), 3.81 (t, J = 9.4 Hz, 1H), 3.75 (d, J = 10.3 Hz, 1H), 3.72 – 3.65 (m, 

2H), 3.56 – 3.48 (m, 2H), 3.26 (d, J = 0.9 Hz, 3H). 

13C NMR (125 MHz, CDCl3) δ 139.0, 138.7, 138.5, 138.2, 138.1, 137.4, 134.5, 129.7, 129.0, 

128.8, 128.4, 128.4, 128.3, 128.2, 128.2, 128.1, 128.0, 127.9, 127.9, 127.8, 127.8, 127.7, 127.6, 

127.5, 126.2, 102.5, 101.4, 98.5, 84.9, 82.9, 80.5, 80.4, 78.0, 75.8, 75.6, 75.0, 74.8, 74.7, 73.8, 

73.5, 69.1, 68.7, 62.2, 55.3.; 

IR (CH2Cl2, cm-1) 3030, 2919, 1730, 1496, 1453, 1362, 1210, 1156, 1087, 1074, 1056, 1028, 

998, 735, 697.; 

ESI HRMS calcd for C55H58NaO11 [M + Na]+ 917.3871, found 917.3874. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 7.43 (dd, J = 7.8, 1.7 Hz, 2H), 7.37 (dd, J = 7.8, 1.5 Hz, 2H), 

7.36 – 7.21 (m, 24H), 7.17 (dd, J = 7.3, 2.2 Hz, 2H), 5.49 (s, 1H), 5.09 (d, J = 11.2 Hz, 1H), 

4.94 (d, J = 10.9 Hz, 1H), 4.91 (d, J = 7.8 Hz, 1H), 4.83 – 4.72 (m, 4H), 4.55 (d, J = 10.7 Hz, 

1H), 4.51 – 4.47 (m, 3H), 4.38 (t, J = 9.1 Hz, 1H), 4.23 (dd, J = 10.1, 4.7 Hz, 1H), 3.84 (td, J = 

10.0, 4.7 Hz, 1H), 3.73 – 3.60 (m, 5H), 3.59 (d, J = 3.1 Hz, 1H), 3.52 (t, J = 8.3 Hz, 1H), 3.50 

(s, 3H), 3.48 (dd, J = 6.1, 3.3 Hz, 1H). 

13C NMR (125 MHz, CDCl3) δ 139.0, 138.9, 138.1, 137.9, 137.4, 137.1,  129.4, 128.8, 128.5, 

128.5, 128.4, 128.3, 128.2, 128.1, 128.1, 128.1, 127.9, 127.9, 127.9, 127.7, 127.6, 127.5, 127.4, 

127.4, 127.3, 126.4, 102.1, 98.5, 96.1, 84.9, 82.9, 80.5, 81.7, 78.0, 77.6, 77.4, 77.1, 76.9, 76.6, 

75.5, 74.8, 73.4, 73.3, 72.7, 71.2, 69.8, 69.2, 68.2, 61.8, 55.3.; 



 

 

IR (CH2Cl2, cm-1) 3374, 2866, 1729, 1693, 1617, 1496, 1453, 1359, 1265, 1088, 1027, 833, 

734, 697.; 

ESI HRMS calcd for C55H58NaO11 [M + Na]+ 917.3871, found 917.3881.  

Compound 32 

 

Following the General Glycosylation Procedure: After purification, 32 was obtained as a 

colourless oil (130 mg, 90%, α/β = 2:1). 

1H NMR (500 MHz, CDCl3) δ 7.30 – 7.18 (m, 18H), 7.17 – 7.16 (m, 2H), 5.04 – 4.92 (m, 3H), 

4.91 – 4.79 (m, 3H), 4.76 (dd, J = 7.7, 4.6 Hz, 1H), 4.69 – 4.55 (m, 4H), 4.51 (t, J = 10.3 Hz, 

1H), 4.44 (ddd, J = 17.8, 8.6, 3.7 Hz, 2H), 4.05 – 4.01 (m, 1H), 3.96 (ddd, J = 9.6, 8.3, 1.5 Hz, 

1H), 3.85 (d, J = 10.1 Hz, 1H), 3.79 – 3.59 (m, 5H), 3.53 – 3.46 (m, 2H), 3.34 – 3.31 (m, 3H), 

1.53 (s, 2H), 1.51 (s, 1H), 1.35 – 1.34 (m, 3H). 

13C NMR (125 MHz, CDCl3) δ 138.9, 138.6, 138.4, 138.1, 138.0, 128.3, 128.3, 127.9, 127.8, 

127.7, 127.6, 127.6, 112.3, 109.3, 109.2, 103.7, 98.1, 85.2, 85.1, 84.8, 84.6, 82.2, 82.1, 82.0, 

81.8, 80.2, 77.8, 75.6, 75.0, 74.9, 73.5, 73.1, 70.5, 69.7, 68.9, 68.4, 54.8, 26.5, 25.1, 25.0.; 

IR (CH2Cl2, cm-1) 2918, 1496, 1453, 1360, 1309, 1273, 1239, 1208, 1157, 1087, 1063, 1027, 

1013, 961, 869, 734, 695.; 

ESI HRMS calcd for C43H50NaO20 [M + Na]+ 749.3296, found 749.3291. 

 

Compound 33 

 

Following the General Glycosylation Procedure: After purification, 33 was obtained as a 

colourless oil (93 mg, 63%, α/β = 1.1:1). 

1H NMR (400 MHz, CDCl3) δ 7.35 – 7.14 (m, 20H), 5.68 (d, J = 12.6 Hz, 1H), 5.48 (d, J = 7.9 

Hz, 1H), 4.98 – 4.01 (m, 8H), 4.37 (d, J = 12.5 Hz, 2H), 4.07 (d, J = 7.8 Hz, 1H), 3.95 – 3.66 

(m, 7H), 3.56 (dd, J = 9.5, 3.1 Hz, 1H), 3.45 (m, 2H), 1.47 (s, 21H). 



 

 

13C NMR (125 MHz, CDCl3) δ 170.8, 170.7, 155.5, 155.4, 138.8, 138.5, 138.4, 138.2, 138.2, 

138.1, 137.8, 128.5, 128.4, 128.4, 128.3, 128.2, 128.1, 128.0, 127.9, 127.9, 127.8, 127.7, 127.7, 

127.7, 127.6, 127.6, 127.5, 103.8, 98.4, 84.5, 81.9, 81.7, 80.0, 79.9, 75.6, 75.2, 75.0, 74.9, 73.5, 

73.5, 72.9, 70.7, 69.9, 69.8, 68.6, 68.3, 54.1, 54.0, 52.5, 52.4, 28.3.; 

IR (CH2Cl2, cm-1) 3030, 2918, 1748, 1714, 1496, 1453, 1364, 1248, 1208, 1159, 1065, 1027, 

734, 696.; 

ESI HRMS calcd for C43H51NNaO10 [M + Na]+ 764.3405, found 764.3406. 

Compound 34 

 

Following the General Glycosylation Procedure: After purification, 34 was obtained as a white 

solid (158 mg, 87%, α/β = 1.2:1). 

Data for α: 

1H NMR (500 MHz, CDCl3) δ 7.37 – 7.26 (m, 18H), 7.19 – 7.14 (m, 2H), 5.36 (s, 1H), 5.03 (d, 

J = 10.8 Hz, 1H), 4.97 (d, J = 3.7 Hz, 1H), 4.85 (dd, J = 10.7, 7.7 Hz, 2H), 4.79 (d, J = 12.0 Hz, 

1H), 4.68 (d, J = 12.0 Hz, 1H), 4.64 (d, J = 12.1 Hz, 1H), 4.49 (dd, J = 11.4, 7.5 Hz, 2H), 4.03 

(t, J = 9.3 Hz, 1H), 3.91 (ddd, J = 10.1, 3.5, 2.1 Hz, 1H), 3.77 (dd, J = 10.6, 3.7 Hz, 1H), 3.66 

(ddd, J = 9.1, 5.2, 3.2 Hz, 2H), 3.58 (dd, J = 9.7, 3.7 Hz, 1H), 3.50 (tt, J = 11.3, 4.3 Hz, 1H), 

2.49 – 2.41 (m, 1H), 2.33 – 2.25 (m, 1H), 2.04 (dd, J = 9.2, 3.3 Hz, 1H), 2.01 – 1.95 (m, 1H), 

1.92 – 1.82 (m, 3H), 1.64 – 1.46 (m, 7H), 1.36 (ddd, J = 38.5, 23.7, 7.4 Hz, 5H), 1.22 – 0.97 

(m, 12H), 0.95 (d, J = 6.5 Hz, 3H), 0.90 (dd, J = 6.6, 2.2 Hz, 6H), 0.71 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 140.6, 138.7, 138.6, 138.3, 138.2, 128.4, 128.4, 128.4, 128.3, 

128.1, 128.0, 127.9, 127.8, 127.7, 127.7, 127.6, 127.5, 121.9, 102.3, 84.8, 82.4, 79.7, 78.0, 76.6, 

75.6, 75.0, 74.9, 74.8, 73.4, 70.1, 69.2, 56.8, 56.2, 50.1, 42.3, 39.8, 39.5, 39.1, 37.3, 36.8, 36.2, 

35.8, 31.9, 31.9, 30.0, 28.2, 28.0, 24.3, 23.8, 22.8, 22.5, 21.1, 19.4, 18.7, 11.9.; 

IR (CH2Cl2, cm-1) 2931, 2865, 1496, 1453, 1361, 1207, 1156, 1069, 1027, 732, 695.; 

ESI HRMS calcd for C61H80NaO6 [M + Na]+ 931.5847, found 931.5840. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 7.40 – 7.27 (m, 18H), 7.17 – 7.15 (m, 2H), 5.32 (s, 1H), 4.98 (d, 

J = 10.9 Hz, 1H), 4.93 (d, J = 10.9 Hz, 1H), 4.83 – 4.80 (m, 2H), 4.75 (d, J = 13.6 Hz, 1H), 

4.71 – 4.50 (m, 4H), 3.74 (d, J = 10.5 Hz, 1H), 3.67 – 3.43 (m, 6H), 2.38 (dd, J = 14.6, 3.9 Hz, 



 

 

2H), 2.04 – 1.82 (m, 5H), 1.57 – 0.99 (m, 24H), 0.93 (d, J = 6.3 Hz, 3H), 0.89 (d, J = 6.6 Hz, 

6H),0.88 (s, 3H). 

13C NMR (100 MHz, CDCl3) δ 140.8, 139.0, 138.3, 138.0, 128.4, 128.4, 128.3, 128.2, 128.0, 

127.9, 127.8, 127.7, 127.6, 127.5, 121.7, 94.7, 82.1, 80.0, 77.9, 75.7, 75.6, 73.4, 73.0, 70.1, 

68.7, 56.8, 56.2, 50.2, 42.4, 39.9, 39.8, 39.5, 37.3, 36.8, 36.2, 35.8, 32.0, 31.9, 28.2, 28.0, 27.5, 

24.3, 23.8, 22.8, 22.6, 21.1, 19.4, 18.7, 11.9.; 

IR (CH2Cl2, cm-1) 2933, 2866, 1496, 1453, 1362, 1274, 1208, 1069, 1028, 733, 696.; 

ESI HRMS calcd for C61H80NaO6 [M + Na]+ 931.5847, found 931.5840. 

Compound 35 

 

Following the General Glycosylation Procedure: After purification, 35 was obtained as a 

colourless oil (115 mg, 68%, α/β = 1.3:1).  

Data for α: 

1H NMR (500 MHz, CDCl3) δ 7.88 (d, J = 8.1 Hz, 1H), 7.41 – 7.26 (m, 20H), 7.17 – 7.10 (m, 

2H), 6.10 (d, J = 2.8 Hz, 1H), 5.90 (ddt, J = 17.1, 10.2, 5.8 Hz, 1H), 5.60 (d, J = 8.0 Hz, 1H), 

5.28 (dq, J = 17.1, 1.4 Hz, 1H), 5.20 (dq, J = 10.2, 1.1 Hz, 1H), 4.97 (d, J = 10.9 Hz, 1H), 

4.85 (d, J = 2.3 Hz, 1H), 4.82 (t, J = 6.9 Hz, 2H), 4.77 (dd, J = 6.2, 3.9 Hz, 1H), 4.70 – 4.65 

(m, 2H), 4.62 (dd, J = 12.2, 6.3 Hz, 2H), 4.57 – 4.51 (m, 1H), 4.50 (t, J = 2.4 Hz, 1H), 4.48 

(d, J = 3.7 Hz, 1H), 4.38 (dd, J = 6.6, 3.0 Hz, 1H), 3.90 (dd, J = 10.9, 3.2 Hz, 1H), 3.86 (dd, J 

= 9.5, 8.5 Hz, 1H), 3.75 – 3.58 (m, 5H), 1.62 (s, 3H), 1.38 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 162.2, 150.7, 139.0, 138.5, 137.9, 137.9, 137.8, 131.5, 128.6, 

128.5, 128.4, 128.4, 128.2, 128.0, 127.9, 127.9, 127.8, 127.8, 127.8, 118.1, 114.6, 102.4, 97.7, 

91.6, 85.0, 84.4, 82.0, 80.0, 79.9, 77.5, 75.7, 75.3, 73.8, 73.6, 70.9, 68.3, 67.6, 43.0, 27.5, 25.6.; 

IR (CH2Cl2, cm-1) 3030, 2918, 1710, 1666, 1496, 1451, 1362, 1356, 1270, 1209, 1155, 1068, 

1027, 858, 734, 696.; 

ESI HRMS calcd for C49H54N2NaO11 [M + Na]+ 869.3620, found 869.3629. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 7.62 (d, J = 8.1 Hz, 1H), 7.39 – 7.27 (m, 20H), 7.20 – 7.15 (m, 

2H), 5.91 (ddt, J = 17.1, 10.2, 5.8 Hz, 1H), 5.84 (d, J = 2.5 Hz, 1H), 5.76 (d, J = 8.1 Hz, 1H), 

5.28 (dq, J = 17.1, 1.4 Hz, 1H), 5.19 (dq, J = 10.2, 1.2 Hz, 1H), 4.91 (d, J = 11.0 Hz, 1H), 4.85 

(d, J = 1.8 Hz, 1H), 4.83 (d, J = 2.2 Hz, 1H), 4.79 – 4.74 (m, 3H), 4.68 (dd, J = 6.3, 2.5 Hz, 



 

 

1H), 4.63 (s, 1H), 4.59 – 4.53 (m, 3H), 4.53 – 4.49 (m, 1H), 4.43 (d, J = 7.8 Hz, 1H), 4.27 (dd, 

J = 10.8, 2.8 Hz, 1H), 3.76 – 3.60 (m, 5H), 3.47 (ddd, J = 9.4, 4.5, 1.9 Hz, 1H), 3.39 – 3.33 (m, 

1H), 1.60 (s, 3H), 1.31 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 162.3, 150.6, 139.1, 138.4, 138.1, 138.0, 137.9, 131.5, 128.4, 

128.4, 128.0, 127.8, 127.7, 127.7, 127.6, 127.6, 127.6, 118.1, 114.1, 103.2, 101.4, 94.5, 85.8, 

85.7, 84.7, 82.1, 80.9, 77.7, 75.6, 75.1, 75.0, 74.9, 73.5, 69.5, 68.7, 42.9, 27.2, 25.2.; 

IR (CH2Cl2, cm-1) 3030, 2917, 1710, 1665, 1496, 1452, 1414, 1382, 1360, 1270, 1209, 1155, 

1064, 1027, 1000, 806, 733, 696.; 

ESI HRMS calcd for C49H54N2NaO11 [M + Na]+ 869.3620, found 869.3628. 

Compound 36 

 

Following the General Glycosylation Procedure: After purification, 36 was obtained as a 

colourless oil (134 mg, 86%, α/β = 1.5:1). 

Data for α: 

1H NMR (500 MHz, CDCl3) δ 7.42 – 7.25 (m, 20H), 5.54 (d, J = 5.1 Hz, 1H), 5.04 (d, J = 3.7 

Hz, 1H), 4.96 (d, J = 11.5 Hz, 1H), 4.86 (d, J = 11.7 Hz, 1H), 4.81 – 4.74 (m, 3H), 4.64 – 4.57 

(m, 2H), 4.51 (d, J = 11.8 Hz, 1H), 4.44 (d, J = 11.8 Hz, 1H), 4.37 – 4.31 (m, 2H), 4.11 – 4.02 

(m, 4H), 3.99 (dd, J = 10.1, 2.8 Hz, 1H), 3.79 (ddd, J = 25.8, 10.5, 6.8 Hz, 2H), 3.60 (dd, J = 

9.2, 7.6 Hz, 1H), 3.55 (dd, J = 9.2, 5.7 Hz, 1H), 1.55 (s, 3H), 1.46 (s, 3H), 1.35 (s, 3H), 1.33 (s, 

3H). 

13C NMR (125 MHz, CDCl3) δ 138.9, 138.8, 138.1, 128.4, 128.3, 128.2, 128.2, 127.8, 127.7, 

127.6, 127.4, 127.4, 127.3, 109.2, 108.5, 97.6, 96.3, 79.0, 76.4, 74.7, 73.4, 73.0, 72.6, 70.9, 

70.7, 69.2, 68.7, 66.3, 65.8, 26.1, 26.0, 24.9, 24.6.; 

IR (CH2Cl2, cm-1) 3030, 2985, 2914, 1724, 1495, 1453, 1331, 1254, 1210, 1165, 1095, 1067, 

1028, 1000, 889, 736, 696.; 

ESI HRMS calcd for C46H54NaO11 [M + Na]+ 805.3558, found 805.3562. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 7.48 – 7.45 (m, 2H), 7.41 – 7.26 (m, 18H), 5.59 (d, J = 5.0 Hz, 

1H), 5.08 (d, J = 11.0 Hz, 1H), 4.96 (d, J = 11.6 Hz, 1H), 4.82 (d, J = 11.9 Hz, 1H), 4.75 (t, J 

= 12.0 Hz, 2H), 4.64 (d, J = 11.6 Hz, 1H), 4.60 (dd, J = 7.9, 2.4 Hz, 1H), 4.49 – 4.41 (m, 3H), 

4.33 (dd, J = 5.0, 2.4 Hz, 1H), 4.24 (dd, J = 7.9, 1.9 Hz, 1H), 4.15 (dd, J = 10.6, 3.6 Hz, 1H), 

4.10 (ddd, J = 7.3, 3.4, 1.8 Hz, 1H), 3.91 (d, J = 2.5 Hz, 1H), 3.85 (dd, J = 9.8, 7.7 Hz, 1H), 



 

 

3.72 (dd, J = 10.6, 7.5 Hz, 1H), 3.57 (dddd, J = 12.7, 9.8, 7.3, 5.3 Hz, 4H), 1.52 (s, 3H), 1.46 

(s, 3H), 1.34 (s, 3H), 1.33 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 139.1, 138.7, 138.7, 137.9, 128.6, 128.4, 128.4, 128.3 128.1, 

128.1, 127.9, 127.5, 127.5, 109.3, 108.6, 104.7, 96.4, 82.0, 79.1, 74.7, 74.5, 73.7, 73.5, 73.3, 

73.1, 71.5, 70.8, 70.5, 69.6, 68.7, 67.4, 26.0, 26.0, 25.0, 24.4.; 

IR (CH2Cl2, cm-1) 3030, 2932, 2865, 1496, 1453, 1362, 1255, 1208, 1070, 1028, 733, 696.; 

ESI HRMS calcd for C46H54NaO11 [M + Na]+ 805.3558, found 805.3562. 

Compound 37 

 

Following the General Glycosylation Procedure: After purification, 37 was obtained as a 

colourless oil (120 mg, 89%, α/β = 1.6:1). 

Data for α: 

1H NMR (500 MHz, CDCl3) δ 7.44 – 7.42 (m, 2H), 7.40 – 7.30 (m, 13H), 5.57 (d, J = 5.0 Hz, 

1H), 4.99 (d, J = 11.0 Hz, 1H), 4.94 (d, J = 1.5 Hz, 1H), 4.78 (s, 2H), 4.69 (d, J = 11.0 Hz, 1H), 

4.64 (d, J = 1.9 Hz, 2H), 4.63 (dd, J = 7.9, 2.3 Hz, 1H), 4.35 (dd, J = 5.0, 2.4 Hz, 1H), 4.20 (dd, 

J = 7.9, 1.9 Hz, 1H), 3.95 (td, J = 5.2, 2.6 Hz, 1H), 3.90 – 3.84 (m, 3H), 3.80 (ddd, J = 12.4, 

7.9, 4.7 Hz, 1H), 3.67 (t, J = 9.2 Hz, 1H), 3.61 (dd, J = 10.5, 7.0 Hz, 1H), 1.56 (s, 3H), 1.49 (s, 

3H), 1.39 – 1.37 (m, 6H), 1.37 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 138.8, 138.6, 138.5, 128.2, 127.8, 127.8, 127.6, 127.5, 127.5, 

127.4, 109.2, 108.5, 98.0, 96.2, 80.4, 79.9, 75.2, 74.7, 72.6, 71.9, 71.1, 70.6, 70.5, 68.0, 67.2, 

65.9, 26.1, 25.9, 24.9, 24.4, 17.9.; 

IR (CH2Cl2, cm-1) 3030, 2910, 1496, 1453, 1381, 1371, 1254, 1209, 1167, 1113, 1064, 1027, 

1000, 916, 732, 696.; 

ESI HRMS calcd for C39H48NaO10 [M + Na]+ 699.3140, found 699.3148. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 7.50 – 7.46 (m, 2H), 7.37 – 7.26 (m, 13H), 5.55 (d, J = 5.0 Hz, 

1H), 4.98 (d, J = 11.0 Hz, 2H), 4.91 (d, J = 12.5 Hz, 1H), 4.67 (d, J = 10.8 Hz, 1H), 4.62 (dd, 

J = 8.0, 2.3 Hz, 1H), 4.54 (d, J = 11.9 Hz, 1H), 4.47 (d, J = 11.8 Hz, 1H), 4.43 (s, 1H), 4.34 

(dd, J = 5.0, 2.3 Hz, 1H), 4.26 (dd, J = 8.0, 1.7 Hz, 1H), 4.12 – 4.07 (m, 1H), 4.00 – 3.92 (m, 

2H), 3.74 (dd, J = 9.4, 8.5 Hz, 1H), 3.63 (t, J = 9.3 Hz, 1H), 3.48 (dd, J = 9.4, 3.0 Hz, 1H), 3.33 

(dq, J = 9.2, 6.1 Hz, 1H), 1.57 (s, 3H), 1.48 (s, 3H), 1.39 (d, J = 6.2 Hz, 3H), 1.36 (s, 3H), 1.35 

(s, 3H). 



 

 

13C NMR (125 MHz, CDCl3) δ 138.8, 138.5, 138.2, 128.5, 128.4, 128.3, 128.1, 128.1, 128.1, 

127.7, 127.6, 127.5, 127.4, 109.0, 108.5, 101.7, 96.3, 82.1, 80.1, 75.4, 73.9, 73.7, 72.0, 71.5, 

70.8, 70.6, 70.5, 67.7, 65.8, 26.2, 26.0, 24.9, 24.4, 17.9.; 

IR (CH2Cl2, cm-1) 3293, 3030, 2933, 1730, 1601, 1496, 1453, 1371, 1254, 1209, 1168, 1103, 

1067, 998, 823, 735, 696.; 

ESI HRMS calcd for C39H48NaO10 [M + Na]+ 699.3140, found 699.3151. 

Compound 38 

 

Following the General Glycosylation Procedure: After purification, 38 was obtained as a 

colourless oil (107 mg, 81%, α/β = 1.1:1). 

Data for α: 

1H NMR (500 MHz, CDCl3) δ 7.40 – 7.29 (m, 15H), 5.57 (d, J = 5.0 Hz, 1H), 4.96 (d, J = 10.9 

Hz, 1H), 4.92 (d, J = 3.6 Hz, 1H), 4.89 (d, J = 10.9 Hz, 1H), 4.79 – 4.72 (m, 3H), 4.66 (d, J = 

11.6 Hz, 1H), 4.65 – 4.62 (m, 1H), 4.40 (dd, J = 8.0, 1.9 Hz, 1H), 4.35 (dd, J = 5.0, 2.4 Hz, 1H), 

4.10 – 4.04 (m, 1H), 3.96 – 3.89 (m, 1H), 3.81 (dd, J = 10.3, 6.0 Hz, 1H), 3.75 (dd, J = 10.3, 

7.7 Hz, 1H), 3.69 – 3.55 (m, 3H), 3.50 (dd, J = 9.5, 3.6 Hz, 1H), 1.58 (s, 3H), 1.49 (s, 3H), 1.37 

(s, 3H), 1.35 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 139.0, 138.4, 138.3, 128.4, 128.3, 128.3, 128.0, 127.8, 127.7, 

127.7, 127.6, 127.5, 109.1, 108.6, 97.2, 96.3, 81.2, 79.6, 78.0, 75.6, 73.4, 72.5, 70.8, 70.7, 70.6, 

66.3, 65.8, 60.0, 26.1, 26.0, 24.9, 24.6.; 

IR (CH2Cl2, cm-1) 3030, 2985, 2933, 1729, 1496, 1454, 1380, 1371, 1254, 1209, 1166, 1066, 

998, 736, 697.; 

ESI HRMS calcd for C38H46NaO10 [M + Na]+ 685.2983, found 685.2991. 

Data for β: 

1H NMR (500 MHz, CDCl3) δ 7.43 (dd, J = 7.9, 1.6 Hz, 2H), 7.37 – 7.29 (m, 13H), 5.58 (d, J 

= 5.0 Hz, 1H), 5.02 (d, J = 11.1 Hz, 1H), 4.91 (d, J = 11.0 Hz, 1H), 4.85 (d, J = 11.0 Hz, 1H), 

4.74 (t, J = 11.6 Hz, 2H), 4.63 (d, J = 11.6 Hz, 1H), 4.61 (dd, J = 7.9, 2.4 Hz, 1H), 4.43 (d, J = 

7.6 Hz, 1H), 4.34 (dd, J = 5.0, 2.4 Hz, 1H), 4.25 (dd, J = 7.9, 1.6 Hz, 1H), 4.13 – 4.04 (m, 2H), 

3.93 (dd, J = 11.5, 5.0 Hz, 1H), 3.81 – 3.72 (m, 1H), 3.61 (ddd, J = 24.5, 12.9, 7.0 Hz, 2H), 

3.45 – 3.37 (m, 1H), 3.22 (dd, J = 11.6, 9.7 Hz, 1H), 1.52 (s, 3H), 1.48 (s, 3H), 1.34 (s, 3H), 

1.34 (s, 3H). 



 

 

13C NMR (125 MHz, CDCl3) δ 138.8, 138.7, 138.2, 128.4, 128.3, 128.2, 127.9, 127.8, 127.8, 

127.5, 127.5, 109.4, 108.5, 104.9, 96.4, 83.7, 81.4, 77.8, 75.6, 74.5, 73.4, 71.3, 70.7, 70.5, 69.4, 

67.1, 63.9, 26.0, 26.0, 25.0, 24.4.; 

IR (CH2Cl2, cm-1) 3030, 2982, 2902, 1731, 1496, 1454, 1372, 1254, 1209, 1167, 1067, 1002, 

898, 735, 697.; 

ESI HRMS calcd for C38H46NaO10 [M + Na]+ 685.2983, found 685.2992. 

Compound 39 

 

Following the General Glycosylation Procedure: After purification, 39 was obtained as a 

colourless oil (81 mg, 81%, α only). 

1H NMR (500 MHz, CDCl3) δ 5.53 (d, J = 5.1 Hz, 1H), 5.03 (s, 1H), 4.79 (dd, J = 5.9, 3.6 Hz, 

1H), 4.64 (d, J = 5.9 Hz, 1H), 4.61 (dd, J = 7.9, 2.4 Hz, 1H), 4.39 (ddd, J = 8.0, 6.2, 4.4 Hz, 

1H), 4.32 (dd, J = 5.0, 2.4 Hz, 1H), 4.22 (dd, J = 7.9, 1.9 Hz, 1H), 4.10 (dd, J = 8.7, 6.2 Hz, 

1H), 4.05 (dd, J = 8.7, 4.4 Hz, 1H), 3.97 (ddd, J = 8.5, 7.3, 2.7 Hz, 2H), 3.75 (dd, J = 10.5, 6.7 

Hz, 1H), 3.65 (dd, J = 10.5, 6.7 Hz, 1H), 1.54 (s, 3H), 1.47 (s, 3H), 1.45 (s, 3H), 1.45 (s, 3H), 

1.38 (s, 3H), 1.35 (s, 3H), 1.33 (s, 3H), 1.33 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 112.5, 109.3, 109.2, 108.5, 106.7, 96.3, 85.0, 80.3, 79.5, 73.0, 

70.9, 70.6, 70.5, 66.9, 66.0, 66.0, 26.9, 26.0, 25.9, 25.9, 25.2, 24.9, 24.6, 24.5.; 

IR (CH2Cl2, cm-1) 3294, 2986, 2936, 1729, 1061, 1455, 1371, 1255, 1209, 1164, 1065, 999, 

846, 824.; 

ESI HRMS calcd for C24H38NaO11 [M + Na]+ 525.2306, found 525.2310. 

 

Compound 45 

 



 

 

Following the General Glycosylation Procedure: After purification, 45 was obtained as a 

colourless oil (73 mg, 40%, α/β > 20:1). 

1H NMR (400 MHz, CDCl3) δ 7.39 – 7.27 (m, 25H), 6.34 (d, J = 6.2 Hz, 1H), 4.92 (dd, J = 

15.9, 11.4 Hz, 3H), 4.70 (ddd, J = 27.5, 22.8, 13.1 Hz, 9H), 4.22 (s, 1H), 4.06 (d, J = 9.2 Hz, 

1H), 4.03 – 3.85 (m, 6H), 3.69 (s, 1H), 3.60 (dd, J = 10.1, 5.4 Hz, 2H), 1.10 (s, 21H). 

13C NMR (100 MHz, CDCl3) δ 144.1, 138.7, 138.6, 138.5, 138.4, 128.4, 128.3, 128.3, 128.3, 

128.2, 128.1, 127.7, 127.6, 127.5, 127.5, 127.5, 127.4, 99.8, 97.5, 80.1, 75.3, 75.2, 74.9, 74.7, 

73.5, 73.3, 72.5, 72.2, 70.9, 70.8, 65.0, 62.9, 18.0, 18.0, 12.0.; 

IR (CH2Cl2, cm-1) 2940, 2864, 1496, 1453, 1362, 1098, 1056, 1027, 882, 734, 698.; 

ESI HRMS calcd for C56H70NaO9Si [M + Na]+ 937.4681, found 937.4685. 

Compound 46 

 

To an oven-dried 1.5 dram vial equipped with a stirbar were added 0.05 mmol glycosyl acceptor 

45, 0.06 mmol glycosyl dornor 43, 0.001 mmol PhSSPh, 0.0005 mmol Eosin Y free acid and 

0.25 mL dry dichloromethane. The vial was sealed with a Teflon cap and stirred at room 

temperature under irradiation with blue LEDs. Upon completion of the reaction 6 hours, the 

solution was concentrated in vacuo, and the residue was purified by flash column 

chromatograph to afford glycosides. After purification, 46 was obtained as a colourless oil (46 

mg, 78%, α/β > 20:1). 

1H NMR (400 MHz, CDCl3) δ 7.37 – 7.24 (m, 25H), 5.51 (d, J = 5.0 Hz, 1H), 5.03 (d, J = 2.7 

Hz, 1H), 4.90 (dd, J = 11.1, 8.7 Hz, 2H), 4.76 – 4.55 (m, 8H), 4.53 (d, J = 4.1 Hz, 1H), 4.50 (s, 

1H), 4.25 (dd, J = 5.0, 2.4 Hz, 1H), 4.19 (dd, J = 7.9, 1.7 Hz, 1H), 4.08 (t, J = 9.6 Hz, 1H), 3.98 

(dt, J = 22.2, 5.8 Hz, 4H), 3.88 – 3.82 (m, 2H), 3.79 – 3.63 (m, 4H), 3.59 (d, J = 11.8 Hz, 2H), 

3.46 – 3.39 (m, 1H), 2.21 (td, J = 12.5, 3.4 Hz, 1H), 2.04 (dd, J = 12.6, 4.2 Hz, 1H), 1.58 (s, 

3H), 1.50 (s, 3H), 1.41 (s, 3H), 1.29 (s, 3H), 1.09 (s, 21H). 

13C NMR (125 MHz, CDCl3) δ 138.9, 138.9, 138.8, 138.6, 138.6, 128.4, 128.3, 128.3, 128.2, 

128.2, 128.1, 128.0, 127.7, 127.5, 127.5, 127.5, 127.4, 127.3, 127.3, 109.3, 108.4, 97.3, 96.8, 

96.4, 80.1, 75.6, 75.1, 74.8, 74.6, 74.2, 73.3, 72.9, 72.4, 71.1, 70.7, 70.5, 70.5, 69.3, 65.6, 65.5, 

65.1, 62.8, 30.9, 26.1, 26.0, 24.9, 24.5, 18.0, 18.0, 12.0.; 



 

 

IR (CH2Cl2, cm-1) 2938, 2865, 1454, 1381, 1254, 1210, 1069, 1003, 883, 735, 697.; 

ESI HRMS calcd for C68H90NaO15Si [M + Na]+ 1197.5941, found 1197.5938. 

Galactose donor 

 
1H NMR (400 MHz, CDCl3) δ 8.55 (s, 1H), 7.39 – 7,27 (m, 20H), 6.55 (d, J = 2.3 Hz, 1H), 

5.00 (d, J = 11.3 Hz, 1H), 4.87 – 4.78 (m, 4H), 4.63 (d, J = 11.2 Hz, 1H), 4.51 – 4.42 (m, 2H), 

4.28 (d, J = 2.6 Hz, 1H), 4.26 (d, J = 2.5 Hz, 1H), 4.21 – 4.04 (m, 2H), 3.67 – 3.57 (m, 2H). 

13C NMR (126 MHz, CDCl3) δ 161.3, 138.5, 138.5, 138.4, 137.8, 128.4, 128.3, 128.2, 128.2, 

128.1, 127.8, 127.7, 127.6, 127.6, 127.5, 127.4, 95.2, 77.9, 75.9, 74.9, 74.7, 73.4, 73.0, 72.9, 

72.2, 68.3.; 

Rhamnose donor 

 

1H NMR (500 MHz, CDCl3) δ 8.54 (s, 1H), 7.47 – 7.42 (m, 2H), 7.41 – 7.30 (m, 13H), 6.28 

(d, J = 1.9 Hz, 1H), 5.00 (d, J = 10.7 Hz, 1H), 4.80 (s, 2H), 4.72 – 4.59 (m, 3H), 3.98 – 3.86 

(m, 3H), 3.74 (t, J = 9.4 Hz, 1H), 1.39 (d, J = 6.2 Hz, 4H). 

13C NMR (126 MHz, CDCl3) δ 160.5, 138.3, 138.1, 137.9, 128.4, 128.4, 128.4, 128.4, 128.4, 

128.3, 128.2, 127.9, 127.9, 127.8, 127.8, 127.7, 96.0, 79.8, 78.9, 75.6, 73.9, 72.8, 72.3, 71.1, 

18.0.; 

Xylose donor 

 



 

 

1H NMR (500 MHz, CDCl3) δ 8.74 (s, 1H), 7.42 – 7.26 (m, 15H), 5.86 (d, J = 6.8 Hz, 1H), 

5.03 – 4.87 (m, 2H), 4.85 – 4.76 (m, 3H), 4.73 – 4.60 (m, 1H), 4.07 – 3.93 (m, 1H), 3.85 – 

3.66 (m, 3H), 3.50 (dd, J = 11.9, 8.8 Hz, 1H). 

13C NMR (126 MHz, CDCl3) δ 161.2, 138.4, 137.9, 137.9, 128.5, 128.3, 128.3, 128.3, 128.0, 

127.9, 127.9, 127.8, 127.8, 127.5, 98.8, 94.3, 82.9, 80.8, 80.0, 79.0, 77.2, 77.1, 75.7, 75.3, 

74.8, 73.7, 73.1, 73.0, 64.5, 62.4.; 

Mannofuranose derived donor 

 
1H NMR (500 MHz, CDCl3) δ 8.61 (s, 1H), 6.28 (s, 1H), 4.94 (dd, J = 5.9, 3.4 Hz, 1H), 4.88 

(d, J = 5.9 Hz, 1H), 4.45 (ddd, J = 8.2, 6.2, 4.2 Hz, 1H), 4.19 – 4.11 (m, 2H), 4.06 (dd, J = 

8.9, 4.2 Hz, 1H), 1.53 (s, 3H), 1.47 (s, 3H), 1.40 (d, J = 0.4 Hz, 3H), 1.39 (s, 3H). 

13C NMR (125 MHz, CDCl3) δ 160.7, 113.4, 109.4, 104.8, 84.8, 82.9, 79.2, 72.7, 67.1, 27.0, 

26.0, 25.1, 24.7; 
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