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  1,5-Anhydro-3,4,6-tri-O-benzyl-2-deoxy-2-C-(2’-propynyloxy)methyl-D-lyxo-hex-1-

enitol 6d: Compound 6d (0.79 g, 73 % yield) was obtained as a colorless liquid from the 

reaction of glycal 4 (1.0 g, 2.2 mmol) with  NaH (0.131 g, 3.3 mmol) and  propargyl 

bromide (0.295 mL, 3.3 mmol, 93% in toluene) over 4 h. [α]D
28 +16.5 (c 0.20, CHCl3); 

IR (KBr) 2924, 2860, 2359, 1650, 1457, 1091, 739, 695 cm-1; 1H NMR (300 MHz, CDCl3) 

δ 7.37-7.25 (m, aromatic, 15H), 6.46 (s, 1H, 1-H), 4.84 (d, J = 12.0 Hz, 1H), 4.82 (d, J = 

11.7 Hz, 1H),  4.71-4.68 (m,  2H), 4.54 (d, J = 11.7 Hz, 1H),  4.43 (d, J = 11.7 Hz, 1H),  

4.31-4.28 (m,  3H), 4.07-3.99 (m, 3H), 3.86-3.76 (m,  2H), 3.71 (dd, J = 10.5,  3.9 Hz, 

1H), 2.39 (d,  J = 1.5 Hz, 1H, =CH);  13C NMR (75 MHz, CDCl3) δ 143.4 (C-1), 138.3, 

137.8,  137.6,  128.0, 127.9, 127.56, 127.54, 127.4, 127.3, 127.2 (aromatic-C),  108.9 (C), 

79.6 (=CH),  75.4 (OCH), 74.2 (C), 73.1 (OCH2), 72.9 (OCH2), 72.7 (OCH2),  71.9 

(OCH), 70.8 (OCH), 67.7(OCH2), 67.1 (OCH2), 55.9 (OCH2); HRMS (ESI): [M+Na]+ 

found : 507.2164  C31H32O5 Na requires 507.2147 

Ethyl 3,4,6-tri-O-benzyl-2-deoxy-2-C-methylene-α-D-lyxo-hexopyranoside 8b: 

Compound 8b (0.268g, 89 % yield) was obtained from the reaction of ally ether 6b 

(0.300 g, 0.63 mmol) and anhyd. InCl3 (0.026 g, 0.126 mmol) over 10 min. Colorless 

liquid; [α] 
D

28  + 27.5 (c 0.40, CHCl3); IR (KBr) 2916, 2362, 1640, 1454, 1361, 1150, 

1092, 1055, 1008, 738, 697, 601 cm-1; 1H NMR (300 MHz, CDCl3) δ 7.37-7.26 (m, 

aromatic, 15H), 5.42 (s, 1H), 5.26 (s, 1H), 5.22 (s, 1H), 4.91 (d, J = 11.7 Hz, 1H), 4.75-

4.57 (m, 3H), 4.50-4.30 (m, 3H), 4.14-3.92 (m, 2H), 3.76-3.43 (m, 4H), 1.22 (t, J = 6.9 

Hz, 3H); 13C NMR (75 MHz, CDCl3) δ 141.0 (C-2), 140.6, 138.5, 138.3, 137.9, 128.36, 

128.31, 128.2,  128.0, 127.9, 127.6, 127.5, 127.4, 127.0 (aromatic-C), 111.2 (=CH2), 

101.2 (C-1), 78.1 (OCH), 75.4 (OCH), 73.9 (OCH2), 73.3 (OCH2), 71.5 (OCH2), 70.4 

(OCH), 69.2 (OCH2), 62.6(OCH2), 15.0 (CH3); HRMS (ESI): [M+Na]+   found : 

497.2304.  C30H34O5Na requires 497.2307. 

 Benzyl 3, 4, 6-tri-O-benzyl-2-deoxy-2-C-methylene-α-D-lyxo-hexopyranoside 8g: 

Compound 8g (0.32 g, 91 % yield) was obtained from the reaction of ally ether 6g (0.350 

g, 0.65 mmol) and anhyd. InCl3 (0.028 g, 0.130 mmol) over 10 min. Colorless liquid; 

[α]D
28 +25.0 (c 0.11, CHCl3); IR (KBr) 2916, 2865, 2362, 1642, 1495, 1454, 1360, 1149, 

1058, 1018, 738, 697 cm-1; 1H NMR (300 MHz, CDCl3) δ 7.39-7.24 (m, aromatic, 20H) 

5.43 (s, 1H), 5.30 (s, 1H), 5.25 (s, 1H), 4.92 (d, J = 11.7Hz, 1H), 4.73 (d, J = 12.3 Hz, 
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1H), 4.67 (d, J = 9.3 Hz, 1H), 4.60 (d, J = 8.7 Hz, 1H), 4.53 (d, J = 8.4 Hz, 1H), 4.48 (m, 

2H), 4.42 (d, J = 12.0 Hz, 1H), 4.17  (t, J = 6.3 Hz, 1H), 4.01 (m, 1H), 3.57 (d, J = 6.3 

Hz, 2H); 13C NMR (75 MHz, CDCl3) δ 140.7 (C-2), 138.6, 138.4, 138.1, 137.6, 128.4, 

128.39, 128.35,  128.1, 127.9, 127.7, 127.6, 127.5, 127.4, 127.1 (aromatic-C), 111.6 

(=CH2), 100.8 (C-1),  78.2 (OCH), 75.4 (OCH), 74.0 (OCH2), 73.4 (OCH2),  71.6 

(OCH2), 70.9 (OCH), 69.3 (OCH2), 68.8 (OCH2); HRMS (ESI): [M+Na]+  found: 

559.2451 C35H36O5 Na requires 559.2460. 

Methyl 3, 4, 6-tri-O-benzyl-2-deoxy-2-C-methylene-α-D-arabino-hexopyranoside 9a:   

Compound 9a (0.19 g, 67 % yield) was obtained from the reaction of ally ether 7a (0.280 

g, 0.60 mmol) and anhyd. InCl3 (0.026 g, 0.12 mmol) over 10 min. Colorless liquid. 

[α]D
28 +42 (c 0.10, CHCl3); IR (KBr) 1633, 1496, 1454, 1403, 1358, 1325, 1192, 1107, 

1072, 1031, 973, 919, 850, 738, 697 cm-1; 1H NMR (300 MHz, CDCl3) δ 7.37-7.13 (m, 

aromatic, 15H), 5.31 (s, 1H), 5.17 (s, 1H), 5.06 (s, 1H), 4.88 (d, J = 10.8 Hz, 1H), 4.78-

4.68 (m, 3H), 4.66-4.44 (m, 3H), 3.96-3.91 (m, 1H), 3.78-3.58 (m, 3H), 3.39 (s, 3H, 

OMe); 13C NMR (75 MHz, CDCl3) δ 142.3 (C-2), 138.36, 138.31, 138.1, 137.5, 128.7, 

128.6, 128.4, 128.3, 128.0, 127.9, 127.8, 127.7, 127.6, 127.0 (aromatic-C), 110.7 (=CH2), 

102.4 (C-1), 81.2 (OCH), 79.9 (OCH), 74.9 (OCH2), 73.4 (2X OCH2), 71.5 (OCH), 68.8 

(OCH2), 54.5(OCH3);HRMS (ESI): [M+Na]+  found: 483.2132  C29H32O5Na requires 

483.2147. 

Benzyl 3,4,6-tri-O-benzyl-2-deoxy-2-C-methylene-α-D-arabino-hexopyranoside 9c: 

Compound 9c (0.16 g, 72 % yield) was obtained from the reaction of ally ether 7c (0.220 

g, 0.41 mmol) and anhyd. InCl3 (0.018 g, 0.082 mmol) over 10 min. Colorless liquid; 

[α]D
28 +38.0 (c 0.53, CHCl3); IR (KBr) 2919, 2866, 1741, 1607, 1496, 1455, 1359, 1316, 

1254, 1208, 1107, 1020, 738, 697 cm-1; 1H NMR (300 MHz, CDCl3) δ 7.37-7.14 (m, 

aromatic, 20H), 5.29 (s, 1H), 5.25 (s, 1H), 5.12 (s, 1H), 4.86 (d, J = 10.8 Hz, 1H), 4.77-

4.65 (m, 3H), 4.61-4.47 (m, 5H), 4.00 (d, J = 9.6 Hz, 1H), 3.77-3.60 (m, 3H); 13C NMR 

(75 MHz, CDCl3) δ 142.1 (C-2), 138.2, 138.1, 138.0, 137.3, 128.34, 128.30, 128.2,  

127.9, 127.8, 127.7, 127.6, 127.58, 127.52 (aromatic-C), 110.6 (=CH2), 100.6 (C-1), 81.1 

(OCH), 79.9 (OCH), 74.9 (OCH2), 73.39 (OCH2), 73.34 (OCH2), 71.6 (OCH), 68.7 

(OCH2), 68.6 (OCH2); HRMS (ESI): [M+Na]+  found: 559.2469 C35H36O5Na requires 

559.2460. 
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Benzyl 4,6-di-O-benzyl-2,3-dideoxy-D-erythro-hex-2-enopyranoside 14: Compound 14 

(0.24 g, 75 % yield) was obtained from the reaction of compound 12 (0.318 g, 0.764 

mmol) and anhyd. InCl3 (0.032 g, 0.152 mmol) over 10 min. Colorless liquid; specific 

rotation and spectral data are 80:20 anomeric mixture. [α]D
28 +49.5 (c 0.22, CHCl3) IR 

(KBr) 2865, 1495, 1454, 1372, 1307, 1205, 1097, 1032, 739, 698 cm-1; 1H NMR (300 

MHz, CDCl3) δ 7.34-7.22 (m, aromatic, 15H) 6.08 (d, J = 10.2 Hz, 1H), 5.79 (dt, J = 

10.2, 2.1 Hz, 1H), 5.12 (s, 1H), 4.81 (d, J = 11.7 Hz, 1H),  4.67-4.42 (m, 5H), 4.19 (d, J = 

9.6 Hz,  1H), 4.02-3.98 (m, 1H),  3.71 (dd, J = 10.5, 1.8 Hz, 1H), 3.66 (m, 1H); 13C NMR 

(75 MHz, CDCl3) δ 138.1, 138.0, 130.8, 128.3,  127.9, 127.7, 127.5, 126.5 (aromatic-C, 

C-2, C-3), 93.9 (C-1), 73.3 (OCH2), 71.0 (OCH2), 70.3 (OCH), 70.0 (OCH2), 69.3 

(OCH), 68.8 (OCH2); HRMS (ESI): [M+Na]+  found: 439.1890 C27H28O4Na requires 

439.1885. 

Benzyl 4,6-di-O-benzyl-2,3-dideoxy-α-D-threo-hex-2-enopyranoside 15:   

Compound 15 (0.18 g, 64 % yield) was obtained as a low melting colorless solid from the 

reaction of 13 (0.280 g, 0.673 mmol) and anhyd. InCl3 (0.028 g, 0.134 mmol) over 10 

min; [α]D
28

 -70.5 (c 0.25, CHCl3); IR (KBr) 2865, 1599, 1494, 1455, 1372, 1317, 1250, 

1198, 1102, 1025, 738, 698 cm-1; 1H NMR (300 MHz, CDCl3) δ 7.38-7.28 (m, aromatic, 

15H), 6.13 (dd, J = 10.2, 9.8 Hz, 1H), 6.00(dd, J = 10.2, 2.7 Hz, 1H), 5.16 (d, J = 2.7 Hz, 

1H), 4.82 (d, J = 11.7 Hz, 1H), 4.65-4.53 (m, 5H), 4.35-4.30 (m, 1H), 3.83(dd, J = 9.9, 

5.7 Hz, 1H), 3.76 (m, 2H); 13C NMR (75 MHz, CDCl3) δ 138.3, 138.2, 137.8, 129.5,  

128.3, 128.2, 127.7, 127.6, 127.5, 127.1 (aromatic-C, C-2, C-3), 93.2 (C-1), 73.4 (OCH2), 

70.9 (OCH2), 69.6 (OCH), 69.57 (OCH2), 69.52 (OCH2), 67.2 (OCH); HRMS (ESI): 

[M+Na]+  found: 439.1878 C27H28O4Na requires 439.1885. 
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