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Supporting Information for Davis et al

General Experimental Method for Synthesis of Glycosyldisulfide

A solution of ethanethiol 4a in dichloromethane (0.038M, 60ml) was added dropwise over 40min to a solution of 2,3,4,6-tetra-O-acetyl-(-D-glucosyl methanethiosulfonate 3a
 (1.0g, 2.2mmol) and triethylamine (0.31ml, 2.2mmol) in dichloromethane (3ml) with stirring at 0oC, after which the reaction mixture was allowed to warm to room temperature. After a further 2 h, tlc (hexane : ethyl acetate, 60:40) revealed consumption of starting material (Rf 0.3) and conversion to product (Rf 0.2).  The solvent was removed in vacuo and the residue purified by flash chromatography (hexane : ethyl acetate, 60:40) to give ethyl 2,3,4,6-tetra-O-acetyl-(-D-glucopyranosyldisulfide 2a as a white solid (930mg, 96%).
General Experimental Method for Glycosylation with 2a
A solution of ethyl 2,3,4,6-tetra-O-acetyl-(-D-glucopyranosyldisulfide 2a (100mg, 0.23mmol) and 1,2:3,4-di-O-isopropylidene-(-D-galactose 5b (61mg, 0.23mmol) with molecular sieve (4Å beads, 200mg) in dichloromethane (5ml) was stirred under nitrogen at room temperature for 1h.  To this solution was added N-iodosuccinimide (529mg, 2.3 mmol) and triethylsilyltrifluoromethanesulfonate (25(l, 0.12mmol). After 2h, tlc (hexane : ethyl acetate, 60:40) showed consumption of starting materials (Rf 0.3 and 0.2) and formation of product (Rf 0.15).  The reaction mixture was diluted with dichloromethane (50ml), washed with aqueous sodium thiosulfate (20ml) and saturated sodium carbonate solution (20ml), and the organic layer dried over sodium sulfate.  The solvent was removed in vacuo and the residue purified by flash chromatography (ethyl acetate : hexane, 1:1) to yield 1,2:3,4-di-O-isopropylidene-6-O-(2,3,4,6-tetra-O-acetyl-(-D-glucopyranosyl)-(-D-galactopyranose 6b
,
 (48mg, 36%). 

General Experimental Method for Glycosylation with 2d

A solution of ethyl 2,3,4,6-tetra-O-benzyl-(-D-glucopyranosyldisulfide 2d (80 mg, 0.13 mmol) and 1,2:3,4-di-O-isopropylidene-(-D-galactose (34mg, 0.13mmol) with molecular sieve (4Å beads, 200mg) in dichloromethane (4ml) was stirred under nitrogen at room temperature for 1h.  To this solution was added N-iodosuccinimide (291mg, 1.29mmol) and triethylsilyltrifluoromethanesulfonate (13(l, 0.06mmol). After 40 min, tlc (hexane : ethyl acetate, 60:40) showed showed conversion of starting materials (Rf 0.3) to product (Rf 0.6). The reaction mixture was diluted with dichloromethane (50ml), washed with aqueous sodium thiosulfate (20ml) and saturated sodium carbonate solution (20ml), and the organic layer dried over sodium sulfate.  The solvent was removed in vacuo and the residue purified by flash chromatography (ethyl acetate : hexane, 40:60) to yield 1,2:3,4-di-O-isopropylidene-6-O-(2,3,4,6-tetra-O-benzyl-(,(-D-glucopyranosyl)-D-galactopyranose ((/( 9:11), (70mg, 75%) 8b.3,
 
________________________________________________________________________

Compound Characterization
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m.p. 100-102oC. [(]D24 = -178o (c 1.0, CH3OH). IR (KBr): 1728cm-1 (C=O). (H (300MHz, CDCl3) 1.29 (t, 3H, -SCH2CH3, J=7.2Hz), 2.00, 2.02, 2.03, 2.06 (s x 4, 3H x 4, COCH3), 2.78 (q, 2H, -SCH2CH3, J=7.2Hz), 3.72 (ddd, 1H, H-5, JH5-H4=7.8Hz, JH5-H6=4.8Hz, JH5-H6'=2.4Hz), 4.14 (dd, 1H, H-6', JH6'-H6=12.3Hz, JH6'-H5=2.4Hz), 4.22 (dd, 1H, H-6, JH6-H6'=12.3Hz, JH6-H5=4.8Hz), 4.51 (pt, 1H, H-2, J=8.5Hz); 5.09 (m, 1H, H-4); 5.25 (d, 1H, H-1, JH1-H2=8.4Hz); 5.24 (pt, 1H, H-3, J=8.7Hz). (C (125MHz, CDCl3) 14.2 (-SSCH2CH3), 20.5, 20.6, 20.7, 20.7 (COCH3 x 4), 34.0 (-SSCH2CH3), 62.0, 68.0, 69.0, 73.8, 76.0 (C-2, C-3, C-4, C-5, C-6), 88.0 (C-1), 169.1, 169.3, 170.2, 170.5 (C=O x 4).  m/z(ES): 447 (M + Na+, 100%). HRMS: m/z(ES) C16H25S2O9 requires: 425.0940, found: 425.0936 [M + H+]. Found: C, 45.57; H; 5.86%; C16H24S2O9 requires C, 45.27; H, 5.69.

2b [image: image2.wmf]O

A

c

O

O

A

c

A

c

O

O

A

c

S

A

c

H

N

H

N

S

O

O

H

C

O

O

M

e


mp 125-128oC. [(]D23 = -194 (c 1.0, CH3OH). (H (500MHz, CDCl3, COSY) 2.01, 2.04, 2.06 (s x 3, 3H x 4, COCH3 x 4), 2.10 (s, 3H, -NHCOCH3); 2.99 (dd, 1H, CysCH'H, 2J=14.5Hz, 3JH',H=9.0Hz), 3.20 (dd, 1H, CysCH'H, 2J=14.5Hz, 3JH,(H=5.0Hz), 3.80 (s, 3H, OCH3), 3.92 (ddd, 1H, H-5, JH5,H4=10.0Hz, JH5,H6=6.0Hz, JH5,H6'=1.5Hz), 3.97 (dd, 1H, SerCH'H, 2J=11.3Hz, 3J=3.0Hz), 4.02 (dd, 1H, SerCH'H, 2J=11.3Hz, 3J=3.0Hz), 4.17 (dd, 1H, H-6, JH6,H5=6.0Hz, JH6,H6'=11.5Hz), 4.48 (pd, 1H, H-6', JH6,H6'=11.5Hz), 4.60 (dt, 1H, Ser(H, Jt=3.0Hz, JH,NH=6.5Hz), 4.63 (d, 1H, H-1, J1,2=10.0Hz), 4.88 (ddd, 1H, Cys(H, J(H,(H=5.0Hz, J(H,(H'=9.0Hz, JH,NH=7.5Hz), 5.19 (pt, 1H, H-4, J=9.8Hz), 5.22 (pt, 1H, H-2, J=9.5Hz), 5.27 (pt, 1H, H-3, J=9.3Hz), 6.35 (d, 1H, NHAc, J=7.5Hz), 7.21 (d, 1H, NH, J=6.5Hz). (C  (125MHz, CDCl3, DEPT.) 20.5, 20.6, 20.8 (COCH3 x 4), 23.1 (NHCOCH3); 42.3 (Cys (C), 52.6 (Ser (C), 52.7 (OCH3); 55.1 (-SSCH2), 61.7, 62.4 (t x 2, C-6, Ser-CH2OH); 67.9, 69.0, 73.8, 76.1 (C-2, C-3, C-4, C-5), 88.2 (C-1), 169.3, 169.5, 170.2, 170.3, 170.4, 170.7, 171.5 (C=O x 7). m/z (ES): 649 (M + Na+, 100%). Found: C, 43.71; H, 5.52%; N, 4.37 C23H34N2S2O14 requires C, 44.08; H, 5.46; N, 4.47.
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 – 70.6 (c 1.0, CHCl3); IR (film): 3410cm-1 (br OH), 1749cm-1 (C=O); H (CD3OD, 300 MHz) 5.23 (t, 1H, H-3Glc, J =9.2 Hz), 5.16 (t, 1H, H-4Glc, J =9.2 Hz), 5.00 (dd, 1H, H-2Glc, J 2,1=9.5 Hz, J2,3=9.2Hz), 4.75 (d, 1H, H-1Gal, J 1,2=9.4 Hz), 4.36 (d, 1H, H-1Glc, J 1,2=9.5 Hz), 4.26 (dd, 1H, H-6Glc, J 6,6’=12.4 Hz, J6,5=4.9 Hz), 4.10 (dd, 1H, H-6’Glc, J 6’,6=12.4 Hz, J6’,5=2.2 Hz), 3.84 (ddd, 1H, H-5Glc, J 5,6=9.2 Hz, J5,4=4.9 Hz, J5,6’=2.2 Hz), 3.82 (pd, 1H, H-4Gal,J4,3=3.3 Hz), 3.73 (dd, 1H, H-6Gal, J 6,6’=11.4 Hz, J6,5=6.7 Hz), 3.64 ( (dd, 1H, H-6’Gal, J 6’,6=11.4 Hz, J6’,5=5.4 Hz), 3.61 (pt, 1H, H-2Gal,J=9.4 Hz), 3.50 (pt, 1H, H-5Gal, J =6.5 Hz), 3.45 (dd, 1H, H-3Gal J 3,2=9.2 Hz, J3,4=3.3 Hz), 2.02, 1.98, 1.95, 1.91 (s x 4, Ac x 4). C (CDCl3, 75 MHz) 171.1, 170.2, 169.7, 169.6 (CH3COO x 4), 93.7, 90.6, 86.9, 78.5, 76.3, 74.6, 73.8, 69.5, 69.5, 68.1, 62.2, 62.1 (Gal, Glc C-1-6), 20.9, 20.7, 20.6, 20.6 (CH3COO x 4). m/z (ES): 581 (M + Na+, 100%). HRMS: m/z(ES) C20H30NaO14S2 requires m/z  581.0975, found: 581.0983 [M + Na+].
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[(]D25 = -80 (c 3.0, CH3OH). IR (KBr): 3024cm-1 (Ar C-H), 1953, 1864, 1818cm-1 (w, Ar C-C). (H (500MHz, CDCl3) 1.33 (dd, 3H, -SSCH2CH3, J=7.0Hz, J=7.8Hz), 2.88 (m, 2H, -SSCH2CH3), 3.53 (ddd, 1H, H-5, JH5,H4=9.5Hz, JH5,H6=4.1Hz, JH5, H6'=2.0Hz), 3.73 (pt, 1H, J=9.3Hz), 3.74-3.80 (m, 3H), 3.84 (pt, 1H, J=8.7Hz), 4.48 (d, 1H, H-1, J1,2=9.5Hz), 4.58 (d, 1H, C6H5CH2, J=12Hz), 4.63 (d, 1H, C6H5CH2, J=12Hz), 4.65 (d, 1H, C6H5CH2, J=10.5Hz), 4.83 (d, 1H, C6H5CH2, J=10.5Hz), 4.89 (d, 1H, C6H5CH2, J=11.0Hz), 4.91 (d, 1H, C6H5CH2, J=10.5Hz), 4.92 (d, 1H, C6H5CH2, J=10.5Hz), 4.98 (d, 1H, C6H5CH2, J=11.0Hz), 7.22-7.40 (m, 20H, Ar x 4). (C (125MHz, CDCl3) 14.3 (-SSCH2CH3), 34.2 (-SSCH2CH3), 69.3 (C-6), 73.7, 75.3, 75.6, 76.0 (CH2Ph x 4), 78.0, 79.4, 79.8, 86.9 (C-2, C-3, C-4, C-5), 90.1 (C-1), 127.9-128.1, 128.3-128.7 (o,m,p-C6H5 x 4), 138.2, 138.4, 138.5, 138.8 (i-C6H5 x 4). m/z (ES): 639 (M+Na+, 3%), 295 (3), 130 (100), 102 (11), 83 (4%).  HRMS: m/z (ES) C36H40O5S2NH4+ requires: 634.2661; found: 634.2661 [M + NH4+]. C36H40O5S2requires C: 70.09%, H: 6.54%; found: C: 70.06%, H: 6.67%.
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mp 135-137˚C. [(]D24 = +8 (c 1.3, CHCl3). IR (KBr) 3088, 3061, 3030, 3002cm-1 (Ar C-H), 1951, 1870, 1810cm-1 (w, Ar C=C), 1333, 1140cm-1 (S-SO2). (H (500MHz, CDCl3, COSY) 3.34 (s, 3H, SSO2CH3), 3.61 (m, 3H, H-5, H-6, H-6'), 3.65 (dd, 1H, H-2, JH2-H1=9.9Hz, JH2-H3=8.5Hz), 3.68 (pt, 1H, H-4 J=9.1Hz), 3.76 (dd, 1H, H-3, JH3-H2=8.5Hz, JH3-H4=9.1Hz), 4.47 (d, 1H, CH2Ph, J=12.0Hz), 4.53 (d, 1H, CH2Ph, J=12.0Hz), 4.56 (d, 1H, CH2Ph, J=10.9Hz), 4.72 (d, 1H, CH2Ph, J=10.6Hz), 4.76 (d, 1H, CH2Ph, J=10.6Hz), 4.83 (d, 1H, CH2Ph, J=10.9Hz), 4.86 (d, 1H, CH2Ph, J=10.9Hz), 4.92 (d, 1H, CH2Ph, J=10.9Hz), 5.10 (d, 1H, H-1, JH1-H2=9.9Hz), 7.16-7.35 (m, 20H, CH2Ph). (C (125MHz, CDCl3, HSQC) 53.0 (SSO2CH3), 68.7 (C-6), 73.2, 75.1, 75.4, 75.9 (CH2Ph x 4), 77.5 (C-5), 78.8 (C-2), 79.3 (C-4), 86.5 (C-3), 87.5 (C-1), 127.7-128.0, 128-1-128.7 (o,m,p-C6H5 x 4), 137.0, 137.5, 137.6, 138.0 (i-C6H5 x 4). m/z (ES): 657 (M+ Na+, 100), 545 (13), 181 (32), 160 (35), 128 (85), 91 (88%). HRMS: m/z (ES) C35H38O7S2Na requires: 657.1957, found: 657.1962 [M + Na+].
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mp 128-130oC. [(]D24 = -34 (c 1.0, CH3OH). IR (nujol mull): 3279 cm-1 (OH, NH); 1738 cm-1 (C=O); 1631 cm-1 (amide I); 1542 cm-1 (amide II).  (H (300MHz, CD3OD) 2.01 (s, 3H, NHCOCH3), 2.78 (dd, 1H, CysCH'H, 2J=13.8Hz, 3J=7.0Hz), 2.90 (dd, CysCH'H, 2J=13.8Hz, 3J=5.4Hz), 3.74 (s, 3H, OCH3), 3.80 (dd, 1H, SerCH'H, 2J=11.4Hz, 3J=3.9Hz), 3.91 (dd, SerCH'H, 2J=11.4Hz, 3J=4.5Hz), 4.54 (m, 2H, Cys (H, Ser (H).  (C (100MHz, CD3OD) 23.4 (NHCOCH3); 28.0 (HSCH2), 53.8 (OCH3), 57.2, 57.7 (Cys (, Ser (), 63.5 (CH2OH), 172.9, 173.3, 174.3 (C=O x 3).  m/z (ES): 287 (M + Na+, 100), 301 (16), 120 (7).  HRMS  m/z (ES): C9H17N2O5S requires: 265.0858, found 265.0862 [M + H+]. C9H17N2SO5 requires C: 40.90%, H: 6.10%, N: 10.59%; found C: 40.90%, H: 6.16%, N: 10.35%.
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