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Supporting Information for 

Carbohydrate-functionalized catanionic surfactant vesicles: preparation and lectin-

binding studies  

Juhee Park,  Lenea H. Rader, Glen B. Thomas,  Emily J. Danoff,  Douglas S. English and 
Philip DeShong 

 

Glycoconjugates Synthesis. All reagents and solvents were purchased from commercial 

suppliers and used without further purification unless noted otherwise. Glassware used in 

the reactions was dried overnight in an oven at 120 ºC. The compounds prepared were 

characterized on the basis of one (1H and 13C) and two dimensional (COSY) NMR, IR, 

and MS spectroscopy. 
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Figure S1. Synthetic route for the preparation of glycoconjugates. 
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Figure S2. Structures of N-linked glycoconjugates for the surface functionalization of 

surfactant vesicles. 
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General procedure for the synthesis of glycosyl peracetate 2. 

To a refluxing suspension of anhydrous NaOAc (4.0 equiv) in acetic anhydride (20 

equiv) was added carbohydrate (1.0 equiv). The reaction mixture was refluxed for 3 h and 

cooled to 100 °C, then immediately transferred into ice-water mixture and stirred 

vigorously until a gum formed. After decanting the water, the gum was dissolved in 

CH2Cl2 and then washed with sat. aq. NaHCO3, H2O, dried over MgSO4, filtered, and 

concentrated in vacuo. The crude product was purified by column chromatography to 

give β-glycosyl peracetate 2.  

 

Lactose peracetate 2b: α-D-Lactose monohydrate (9.00 g, 25.0 mmol), NaOAc (8.20 g, 

100 mmol) and acetic anhydride (47.0 mL, 500 mmol). Purification by column 

chromatography (hexane/EtOAc, 1/1) afforded 14.7 g (87%) of lactose peracetate 2b: Rf 

= 0.21 (hexane/EtOAc, 1/1); IR (CCl4, cm-1) 2982 (w), 1759 (s), 1366 (m), 1235 (s), 

1051 (s); 1H NMR (400MHz, CDCl3) δ 1.97 (s, 3H), 2.03 (s, 3H), 2.05 (s, 3H), 2.05 (s, 

3H), 2.07 (s, 3H), 2.10 (s, 3H), 2.12 (s, 3H), 2.16 (s, 3H), 3.76 (ddd, J=9.3, 4.7, 1.9, 1H), 

3.85 (t, J=9.3, 1H), 3.86-3.89 (m, 1H), 4.06-4.18 (m, 3H), 4.45 (dd, J=12.0, 1.9, 1H), 

4.47 (d, J=7.9, 1H), 4.95 (dd, J=10.4, 3.4, 1H), 5.05 (dd, J=9.3, 8.3, 1H), 5.11 (dd, 

J=10.4, 7.9, 1H), 5.25 (t, J=9.3, 1H), 5.34 (dd, J=3.4, 0.8, 1H), 5.67 (d, J=8.3, 1H); 13C 

NMR (100 MHz, CDCl3) δ 20.5, 20.6, 20.6, 20.6, 20.6, 20.7, 20.8, 20.8, 60.8, 61.7, 66.6, 

69.0, 70.5, 70.7, 70.9, 72.6, 73.5, 75.6, 91.5, 100.9, 168.8, 169.0, 169.5, 169.6, 170.0, 

170.1, 170.3, 170.3; HRMS (FAB) cacld for C28H38O19Li [M + Li]+ 685.2167, found 

685.2191. 

Maltose peracetate 2c: D-(+)-Maltose monohydrate (9.00 g, 25.0 mmol), NaOAc (8.20 

g, 100 mmol) and acetic anhydride (47.0 mL, 500 mmol). Purification by column 

chromatography (hexane/EtOAc, 1/2) afforded 16.7 g (98%) of maltose peracetate 2c: Rf 

= 0.61 (hexane/EtOAc, 1/2); IR (CCl4, cm-1) 2963 (w), 1754 (s), 1365 (m), 1230 (s), 

1044 (s); 1H NMR (400MHz, CDCl3) δ 2.01 (s, 3H), 2.02 (s, 3H), 2.02 (s, 3H), 2.03 (s, 

3H), 2.05 (s, 3H), 2.10 (s, 3H), 2.11 (s, 3H), 2.14 (s, 3H), 3.84 (ddd, J=9.2, 4.4, 2.4, 1H), 

3.94 (ddd, J=9.6, 3.6, 2.4, 1H), 4.01-4.06 (m, 2H), 4.23 (dd, J=12.4, 4.4, 1H), 4.24 (dd, 

J=12.4, 3.6, 1H), 4.45 (dd, J=12.4, 2.4, 1H), 4.86 (dd, J=10.4, 4.0, 1H), 4.98 (dd, J=9.2, 
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8.4, 1H), 5.06 (t, J=9.6, 1H), 5.30 (t, J=9.2, 1H), 5.36 (dd, J=10.4, 9.6, 1H), 5.41 (d, 

J=4.0, 1H), 5.74 (d, J=8.4, 1H) ; 13C NMR (100 MHz, CDCl3) δ 20.5, 20.6, 20.6, 20.6, 

20.7, 20.8, 20.8, 20.9, 61.4, 62.5, 67.9, 68.6, 69.3, 70.0, 70.9, 72.4, 73.0, 75.2, 91.2, 95.7, 

168.8, 169.4, 169.6, 169.6, 170.1, 170.4, 170.5, 170.6; HRMS (FAB) cacld for 

C28H38O19Li [M + Li]+ 685.2167, found 685.2151. 

Maltotriose peracetate 2d: Maltotriose hydrate (1.00 g, 1.98 mmol), NaOAc (0.810 g, 

9.90 mmol) and acetic anhydride (4.70 mL, 49.5 mmol). Purification by column 

chromatography (hexane/EtOAc, 1/3) afforded 1.83 g (96%) of maltotriose peracetate 2d: 

Rf = 0.34 (hexane/EtOAc, 1/2); IR (CCl4, cm-1) 2959 (w), 1760 (s), 1368 (m), 1232 (s), 

1037 (s); 1H NMR (400MHz, CDCl3) δ 1.97 (s, 3H), 1.97 (s, 3H), 1.97 (s, 3H), 1.98 (s, 

3H), 1.99 (s, 3H), 2.00 (s, 3H), 2.03 (s, 3H), 2.07 (s, 3H), 2.07 (s, 3H), 2.12 (s, 3H), 2.14 

(s, 3H), 3.83-4.09 (m, 6H), 4.13 (dd, J=12.4, 2.4, 1H), 4.22 (dd, J=12.4, 3.4, 1H), 4.27 

(dd, J=12.4, 4.2, 1H), 4.40-4.46 (m, 2H), 4.71 (dd, J=10.4, 4.0, 1H), 4.82 (dd, J=10.4, 4.4, 

1H), 4.93 (dd, J=9.2, 8.1, 1H), 5.04 (t, J=10.4, 1H), 5.24 (d, J=4.0, 1H), 5.27-5.41 (m, 

3H), 5.38 (d, J=4.4, 1H), 5.71 (d, J=8.1, 1H) ; 13C NMR (100 MHz, CDCl3) δ 20.5, 20.5, 

20.6, 20.6, 20.6, 20.7, 20.8, 20.8, 20.8, 20.8, 20.9, 61.3, 62.2, 62.6, 67.8, 68.5, 69.0, 69.3, 

70.0, 70.4, 70.9, 71.6, 72.4, 72.9, 73.4, 75.1, 91.2, 95.6, 95.9, 168.8, 169.4, 169.6, 169.8, 

169.8, 170.0, 170.3, 170.5, 170.5, 170.6, 170.6; HRMS (ESI) cacld for C40H54O27Na [M 

+ Na]+ 989.2750, found 989.2765. 

General procedure for the synthesis of glycosyl azide 3. 

To a solution of glycosyl peracetate 2 (1.0 equiv) in anhydrous CH2Cl2 was added 

trimethylsilyl azide (1.3 equiv), followed by 1.0 M solution of SnCl4 (0.5 equiv). The 

resulting solution was stirred at room temperature for 24 h under a nitrogen atmosphere. 

The reaction mixture was diluted with CH2Cl2, washed with sat. aq. NaHCO3, H2O, dried 

over MgSO4, filtered, and concentrated in vacuo. The crude product was purified by 

either column chromatography or recrystallization to give β-glycosyl azide 3. 

Glucose azide 3a: β-D-Glucose pentaacetate (10.0 g, 25.6 mmol), trimethylsilyl azide 

(4.40 mL, 33.3 mmol), and SnCl4 (12.8 mL, 12.8 mmol). Purification by recrystallization 

(hexane/CH2Cl2) afforded 9.10 g (95%) of glucose azide 3a: Rf = 0.14 (hexane/ether, 

1/1); IR (CCl4, cm-1) 2961 (w), 2119 (s), 1757 (s), 1543 (s), 1223 (s); 1H NMR (400MHz, 
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CDCl3) δ 2.01 (s, 3H), 2.04 (s, 3H), 2.08 (s, 3H), 2.11 (s, 3H), 3.80 (ddd, J=9.0, 4.8, 2.4, 

1H), 4.18 (dd, J=12.4, 2.4, 1H), 4.28 (dd, J=12.4, 4.8, 1H), 4.65 (d, J=9.0, 1H), 4.96 (t, 

J=9.0, 1H), 5.11 (t, J=9.0, 1H), 5.22 (t, J=9.0, 1H); 13C NMR (100 MHz, CDCl3) δ 20.5, 

20.5, 20.5, 20.7, 61.6, 67.8, 70.6, 72.5, 73.6, 87.9, 169.2, 169.3, 170.1, 170.6. 

Lactose azide 3b: Lactose peracetate 2b (3.00 g, 4.42 mmol), trimethylsilyl azide (0.700 

mL, 5.31 mmol), and SnCl4 (2.21 mL, 2.21 mmol). Purification by column 

chromatography (hexane/EtOAc, 1/1) afforded 2.36 g (81%) of lactose azide 3b: Rf = 

0.34 (hexane/ EtOAc, 1/1); IR (CCl4, cm-1) 2963 (w), 2119 (s), 1764 (s), 1366 (s), 1231 

(s), 1051 (s); 1H NMR (400MHz, CDCl3) δ 1.94 (s, 3H), 2.03 (s, 3H), 2.03 (s, 3H), 2.04 

(s, 3H), 2.05 (s, 3H), 2.12 (s, 3H), 2.13 (s, 3H), 3.67 (ddd, J=9.0, 5.2, 2.0, 1H), 3.79 (t, 

J=9.0, 1H), 3.82-3.87 (m, 1H), 4.03-4.13 (m, 3H), 4.45 (d, J=8.0, 1H), 4.49 (dd, J=12.4, 

2.0, 1H), 4.60 (d, J=9.0, 1H), 4.84 (t, J=9.0, 1H), 4.93 (dd, J=10.4, 3.6, 1H), 5.08 (dd, 

J=10.4, 8.0, 1H), 5.19 (t, J=9.0, 1H), 5.32 (dd, J=3.6, 0.6, 1H); 13C NMR (100 MHz, 

CDCl3) δ 20.5, 20.6, 20.6, 20.6, 20.6, 20.7, 20.8, 60.7, 61.7, 66.5, 69.0, 70.7, 70.9, 71.0, 

72.5, 74.8, 75.8, 87.7, 101.1, 169.1, 169.5, 169.6, 170.0, 170.1, 170.3, 170.3; HRMS 

(FAB) cacld for C26H35O17N3Li [M + Li]+ 668.2127, found 668.2094. 

Maltose azide 3c: Maltose peracetate 2c (1.67 g, 2.46 mmol), trimethylsilyl azide (0.430 

mL, 3.20 mmol), and SnCl4 (1.23 mL, 1.23 mmol). Purification by column 

chromatography (hexane/EtOAc, 1/1) afforded 1.50 g (92%) of maltose azide 3c: Rf = 

0.73 (hexane/ EtOAc, 1/2); IR (CCl4, cm-1) 2958 (w), 2117 (s), 1754 (s), 1370 (s), 1232 

(s); 1H NMR (400MHz, CDCl3) δ 2.01 (s, 3H), 2.02 (s, 3H), 2.03 (s, 3H), 2.05 (s, 3H), 

2.06 (s, 3H), 2.11 (s, 3H), 2.17 (s, 3H), 3.79 (ddd, J=9.0, 4.4, 2.4, 1H), 3.96 (ddd, J=10.0, 

3.6, 2.4, 1H), 4.02 (t, J=9.0, 1H), 4.05 (dd, J=12.4, 2.4, 1H), 4.24 (dd, J=12.4, 4.4, 1H), 

4.25 (dd, J=12.4, 3.6, 1H), 4.51 (dd, J=12.4, 2.4, 1H), 4.71 (d, J=9.0, 1H), 4.79 (t, J=9.0, 

1H), 4.86 (dd, J=10.8, 4.0, 1H), 5.06 (t, J=10.0, 1H), 5.26 (t, J=9.0, 1H), 5.36 (dd, J=10.8, 

10.0, 1H), 5.41 (d, J=4.0, 1H); 13C NMR (100 MHz, CDCl3) δ 20.5, 20.5, 20.6, 20.6, 20.7, 

20.8, 20.8, 60.4, 62.5, 67.9, 68.6, 69.2, 70.0, 71.4, 72.3, 74.2, 75.1, 87.5, 95.7, 169.4, 

169.5, 169.9, 170.1, 170.4, 170.5, 170.5; HRMS (FAB) cacld for C26H35O17N3Li [M + 

Li]+ 668.2127, found 668.2150. 
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Maltotriose azide 3d: Maltotriose peracetate 2d (1.54 g, 1.59 mmol), trimethylsilyl azide 

(0.250 mL, 1.91 mmol), and SnCl4 (0.800 mL, 0.800 mmol). Without further purification, 

1.40 g (93%) of maltotriose azide 3d was obtained: Rf = 0.49 (hexane/ EtOAc, 1/2); IR 

(CCl4, cm-1) 2959 (w), 2119 (m), 1760 (s), 1369 (m), 1232 (s); 1H NMR (400MHz, 

CDCl3) δ 1.97 (s, 3H), 1.98 (s, 3H), 1.98 (s, 3H), 1.99 (s, 3H), 2.01 (s, 3H), 2.03 (s, 3H), 

2.03 (s, 3H), 2.08 (s, 3H), 2.14 (s, 3H), 2.16 (s, 3H), 3.89 (ddd, J=9.0, 4.0, 2.8, 1H), 3.89-

3.99 (m, 4H), 4.03 (dd, J=12.4, 2.4, 1H), 4.15 (dd, J=12.4, 3.2, 1H), 4.22 (dd, J=12.4, 3.6, 

1H), 4.30 (dd, J=12.0, 4.0, 1H), 4.44 (dd, J=12.4, 2.0, 1H), 4.48 (dd, J=12.0, 2.8, 1H), 

4.69 (d, J=9.0, 1H), 4.72 (dd, J=9.6, 4.0, 1H), 4.76 (t, J=9.0, 1H), 4.83 (dd, J=10.4, 4.0, 

1H), 5.05 (t, J=9.6, 1H), 5.24 (t, J=9.0, 1H), 5.25 (d, J=4.0, 1H), 5.31-5.37 (m, 2H), 5.39 

(d, J=4.0, 1H); 13C NMR (100 MHz, CDCl3) δ 20.5, 20.5, 20.6, 20.6, 20.6, 20.7, 20.8, 

20.8, 20.8, 20.9, 61.3, 62.3, 62.6, 67.8, 68.5, 69.0, 69.3, 70.1, 70.4, 71.5, 71.7, 72.4, 73.4, 

74.1, 74.9, 87.4, 95.6, 95.9, 169.4, 169.5, 169.7, 169.8, 169.9, 170.3, 170.4, 170.5, 170.6, 

170.6; HRMS (ESI) cacld for C38H51O25N3Na [M + Na]+ 972.2709, found 972.2706. 

General procedure for the synthesis of acetylated glycoconjugate 4. 

To a solution of glycosyl azide 3 (1.0 equiv) in anhydrous CH2Cl2 was added 

diisopropylethylamine (2.0 equiv), followed by 1.0 M solution of PMe3 (1.2 equiv). The 

reaction mixture was stirred at room temperature for 30 min under a nitrogen atmosphere 

and then added octanoic acid (2.0 equiv). After being stirred 24 h, the reaction mixture 

was diluted with CH2Cl2 and washed with brine, dried over MgSO4, filtered, and 

concentrated in vacuo. The crude product was purified by column chromatography to 

give acetylated β-glycoconjugate 4. 

Acetylated glucose conjugate 4a: Glucose azide 3a (0.520 g, 1.39 mmol), 

diisopropylethylamine (0.360 g, 2.79 mmol), PMe3 (1.67 mL, 1.67 mmol), and octanoic 

acid (0.400 g, 2.79 mmol). Purification by column chromatography (hexane/EtOAc, 2/1) 

afforded 0.376 g (57%) of acetylated glucose conjugate 4a: Rf = 0.48 (hexane/ EtOAc, 

1/1); IR (CCl4, cm-1) 3434 (w), 2957 (m), 1759 (s), 1708 (m), 1507 (m), 1228 (s); 1H 

NMR (400MHz, CDCl3) δ 0.85 (t, J=7.2, 3H), 1.23 (br s, 8H), 1.54-1.57 (m, 2H), 1.99 (s, 

3H), 2.01 (s, 3H), 2.02 (s, 3H), 2.05 (s, 3H), 2.11-2.18 (m, 2H), 3.80 (ddd, J=9.6, 4.0, 2.0, 

1H), 4.05 (dd, J=12.4, 2.0, 1H), 4.29 (dd, J=12.4, 4.0, 1H), 4.89 (t, J=9.6, 1H), 5.04 (t, 

J=9.6, 1H), 5.23 (t, J=9.6, 1H), 5.28 (t, J=9.6, 1H), 6.15 (d, J=9.6, 1H); 13C NMR (100 
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MHz, CDCl3) δ 14.0, 20.6, 20.6, 20.6, 20.7, 22.6, 25.1, 28.9, 29.0, 31.6, 36.7, 61.6, 68.1, 

70.6, 72.7, 73.5, 78.1, 169.6, 169.9, 170.6, 171.0, 173.4; HRMS (FAB) cacld for 

C22H36O10N [M + H]+ 474.2339, found 474.2340. 

Acetylated lactose conjugate 4b: Lactose azide 3b (0.480 g, 0.726 mmol), 

diisopropylethylamine (0.187 g, 1.45 mmol), PMe3 (0.871 mL, 0.871 mmol), and 

octanoic acid (0.210 g, 1.45 mmol). Purification by column chromatography 

(hexane/EtOAc, 1/2) afforded 0.230 g (42%) of acetylated lactose conjugate 4b: Rf = 

0.45 (hexane/ EtOAc, 1/2); IR (CCl4, cm-1) 3309 (w), 2957 (m), 1756 (s), 1707 (m), 1369 

(s), 1221 (s), 1050 (s); 1H NMR (400MHz, CDCl3) δ 0.81 (t, J=7.2, 3H), 1.20 (br s, 8H), 

1.49-1.53 (m, 2H), 1.91 (s, 3H), 1.98 (s, 3H), 1.99 (s, 3H), 2.00 (s, 3H), 2.01 (s, 3H), 2.06 

(s, 3H), 2.10 (s, 3H), 2.05-2.17 (m, 2H), 3.66-3.75 (m, 2H), 3.81-3.84 (m, 1H), 3.99-4.12 

(m, 3H), 4.37 (dd, J=12.0, 1.2, 1H), 4.41 (d, J=8.0, 1H), 4.77 (t, J=9.2, 1H), 4.89 (dd, 

J=10.2, 3.2, 1H), 5.05 (dd, J=10.0, 8.0, 1H), 5.16 (t, J=9.2, 1H), 5.24 (t, J=9.2, 1H), 5.30 

(d, J=3.2, 1H), 6.12 (d, J=9.2, 1H); 13C NMR (100 MHz, CDCl3) δ 13.9, 20.4, 20.5, 20.6, 

20.6, 20.6, 20.7, 20.8, 22.5, 25.1, 28.8, 28.9, 31.5, 36.5, 60.8, 61.9, 66.5, 68.9, 70.6, 70.8, 

70.9, 72.2, 74.3, 75.9, 77.8, 100.8, 168.9, 169.2, 169.9, 170.1, 170.2, 170.3, 171.1, 173.2; 

HRMS (FAB) cacld for C34H51O18NCs [M + Cs]+ 894.2160, found 894.2137. 

Acetylated maltose conjugate 4c: Maltose azide 3c (1.05 g, 1.58 mmol), 

diisopropylethylamine (0.410 g, 3.17 mmol), PMe3 (2.06 mL, 2.06 mmol), and octanoic 

acid (0.460 g, 3.17 mmol). Purification by column chromatography (hexane/EtOAc, 1/2) 

afforded 0.730 g (61%) of acetylated maltose conjugate 4c: Rf = 0.18 (hexane/ EtOAc, 

1/1); IR (CCl4, cm-1) 3410 (w), 2952 (w), 1758 (s), 1708 (w), 1367 (w), 1230 (s), 1043 

(m); 1H NMR (400MHz, CDCl3) δ 0.84 (t, J=7.0, 3H), 1.23 (br s, 8H), 1.53-1.64 (m, 2H), 

1.97 (s, 3H), 1.98 (s, 3H), 2.00 (s, 3H), 2.00 (s, 3H), 2.04 (s, 3H), 2.07 (s, 3H), 2.11 (s, 

3H), 2.09-2.18 (m, 2H), 3.77 (ddd, J=9.5, 4.0, 2.4, 1H), 3.89 (ddd, J=10.0, 3.8, 2.2, 1H), 

3.94 (t, J=9.5, 1H), 4.01 (dd, J=12.4, 2.2, 1H), 4.20 (dd, J=12.4, 3.8, 1H), 4.21 (dd, 

J=12.3, 4.0, 1H), 4.39 (dd, J=12.3, 2.4, 1H), 4.73 (t, J=9.5, 1H), 4.83 (dd, J=10.0, 4.0, 

1H), 5.03 (t, J=10.0, 1H), 5.25 (t, J=9.5, 1H), 5.30-5.38 (m, 3H), 6.02 (d, J=9.5, 1H); 13C 

NMR (100 MHz, CDCl3) δ 14.0, 20.6, 20.6, 20.6, 20.6, 20.7, 20.8, 20.8, 22.5, 25.1, 28.9, 

29.0, 31.6, 36.6, 61.4, 62.8, 67.9, 68.5, 69.2, 70.0, 71.3, 72.6, 73.9, 74.9, 77.6, 95.5, 169.5, 
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169.6, 169.8, 170.4, 170.5, 170.7, 171.1, 173.2; HRMS (ESI) cacld for C34H52O18N [M + 

H]+ 762.3184, found 762.3192. 

Acetylated maltotriose conjugate 4d: Maltotriose azide 3d (1.16 g, 1.22 mmol), 

diisopropylethylamine (0.320 g, 2.44 mmol), PMe3 (1.59 mL, 1.59 mmol), and octanoic 

acid (0.350 g, 2.44 mmol). Purification by column chromatography (hexane/EtOAc, 1/2) 

afforded 0.540 g (42%) of acetylated maltotriose conjugate 4d: Rf = 0.37 (hexane/ EtOAc, 

1/2); IR (CCl4, cm-1) 3412 (w), 2958 (m), 1758 (s), 1709 (m), 1368 (m), 1233 (s), 1040 

(s); 1H NMR (400MHz, CDCl3) δ 0.81-0.87 (m, 3), 1.24 (br s, 8H), 1.53-1.56 (m, 2H), 

1.97 (s, 3H), 1.98 (s, 3H), 1.98 (s, 3H), 1.98 (s, 3H), 2.00 (s, 3H), 2.01 (s, 3H), 2.04 (s, 

3H), 2.07 (s, 3H), 2.12 (s, 3H), 2.14 (s, 3H), 2.09-2.18 (m, 2H), 3.80 (ddd, J=9.4, 4.0, 2.6, 

1H), 3.87-3.99 (m, 4H), 4.02 (dd, J=12.4, 2.2, 1H), 4.13 (dd, J=12.2, 2.7, 1H), 4.22 (dd, 

J=12.4, 3.5, 1H), 4.28 (dd, J=12.2, 4.0, 1H), 4.39 (dd, J=12.2, 2.6, 1H), 4.44 (dd, J=12.2, 

1.5, 1H), 4.71 (dd, J=10.3, 4.1, 1H), 4.72 (t, J=9.4, 1H), 4.82 (dd, J=10.0, 4.0, 1H), 5.04 

(t, J=10.0, 1H), 5.22 (d, J=4.1, 1H), 5.26 (t, J=9.4, 1H), 5.30-5.38 (m, 4H), 6.00 (d, J=9.4, 

1H); 13C NMR (100 MHz, CDCl3) δ 14.0, 20.6, 20.6, 20.6, 20.6, 20.6, 20.7, 20.8, 20.8, 

20.9, 20.9, 22.6, 25.1, 28.9, 29.0, 31.6, 36.7, 61.3, 62.2, 62.9, 67.9, 68.5, 69.0, 69.3, 70.1, 

70.4, 71.4, 71.6, 72.4, 73.7, 73.9, 74.8, 77.6, 95.6, 95.8, 169.5, 169.5, 169.6, 169.8, 170.3, 

170.5, 170.5, 170.6, 170.7, 171.1, 173.2; HRMS (ESI) cacld for C46H68O26N [M + H]+ 

1050.4029, found 1050.3988. 

General procedure for the synthesis of glycoconjugate 5. 

To a solution of acetylated glycoconjugate 4 (1.0 equiv) in MeOH was added 0.2 M 

solution of sodium methoxide (given equiv) and then stirred at room temperature for 24 h 

under a nitrogen atmosphere. The reaction mixture was neutralized with Dowex MAC-3 

resin (weakly acidic cation exchanger), filtered and concentrated in vacuo. The crude 

product was purified by column chromatography to give β-glycoconjugate 5. 

Glucose conjugate 5a: Acetylated glucose conjugate 4a (0.320 g, 0.680 mmol) and 

NaOMe (6.80 mL, 1.35 mmol). Purification by column chromatography (CH2Cl2/MeOH, 

6/1) afforded 0.177 g (85%) of glucose conjugate 5a: Rf = 0.17 (CH2Cl2/MeOH, 6/1); IR 

(ATR, Ge window, cm-1) 3430 (br), 2918 (w), 1628 (s), 1545 (s), 1077 (s); 1H NMR 

(400MHz, DMSO) δ 0.85 (t, J=7.1, 3H), 1.23 (br s, 8H), 1.42-1.50 (m, 2H), 2.05-2.09 (m, 

2H), 2.99-3.12 (m, 3H), 3.15 (t, J=9.0, 1H), 3.39 (br d, J=11.4, 1H), 4.61 (br d, J=11.4, 
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1H), 4.45 (br s, 1H), 4.68 (t, J=9.0, 1H), 4.87 (br s, 3H), 8.23 (d, J=9.0, 1H); 13C NMR 

(100 MHz, DMSO) δ 14.0, 22.1, 24.9, 28.5, 28.7, 31.2, 35.4, 60.9, 70.0, 72.5, 77.6, 78.5, 

79.4, 172.5; HRMS (FAB) cacld for C14H28O6N [M + H]+ 306.1917, found 306.1927. 

Lactose conjugate 5b: Acetylated lactose conjugate 4b (0.230 g, 0.300 mmol) and 

NaOMe (10.6 mL, 2.11 mmol). Purification by column chromatography (CH2Cl2/MeOH, 

2/1) afforded 0.100 g (71%) of lactose conjugate 5b: Rf = 0.28 (CH2Cl2/MeOH, 3/1); IR 

(Drop casting on CaF2, cm-1) 3269 (br), 2919 (m), 1655 (m), 1548 (m), 1373 (w); 1H 

NMR (400MHz, D2O) δ 0.72 (t, J=6.8, 3H), 1.13-1.17 (m, 8H), 1.44-1.51 (m, 2H), 2.18 

(t, J=7.2, 2H), 3.27-3.32 (m, 1H), 3.41 (dd, J=9.2, 7.6, 1H), 3.51-3.69 (m, 8H), 3.78-3.81 

(m, 2H), 4.32 (d, J=8.0, 1H), 4.84 (d, J=9.2, 1H); 13C NMR (100 MHz, D2O) δ 13.2, 21.8, 

24.9, 27.9, 28.0, 30.8, 35.7, 59.7, 60.9, 68.4, 70.8, 71.3, 72.4, 75.0, 75.2, 76.3, 77.6, 78.9, 

102.7, 178.7; HRMS (FAB) cacld for C20H38O11N [M + H]+ 468.2445, found 468.2465. 

Maltose conjugate 5c: Acetylated maltose conjugate 4c (0.37 g, 0.49 mmol) and NaOMe 

(17 mL, 3.4 mmol). Purification by column chromatography (CH2Cl2/MeOH, 3/1) 

afforded 0.17 g (74%) of maltose conjugate 5c: Rf = 0.38 (CH2Cl2/MeOH, 3/1); IR (Drop 

casting on CaF2, cm-1) 3331 (br), 2926 (m), 1664 (m), 1546 (m), 1377 (w); 1H NMR 

(400MHz, D2O) δ 0.71 (t, J=7.9, 3H), 1.13-1.16 (m, 8H), 1.43-1.51 (m, 2H), 2.15-2.19 

(m, 2H), 3.26 (t, J=9.3, 1H), 3.27 (t, J=9.3, 1H), 3.43 (dd, J=10.0, 3.9, 1H), 3.49-3.76 (m, 

9H), 4.81 (d, J=9.3, 1H), 5.28 (d, J=3.9, 1H); 13C NMR (100 MHz, D2O) δ 13.2, 21.8, 

24.9, 27.9, 28.0, 30.8, 35.7, 60.3, 60.4, 69.2, 71.5, 71.6, 72.5, 72.7, 75.9, 76.0, 76.9, 78.9, 

99.4, 178.7; HRMS (ESI) cacld for C20H38O11N [M + H]+ 468.2445, found 468.2445. 

Maltotriose conjugate 5d: Acetylated maltotriose conjugate 4d (0.43 g, 0.41 mmol) and 

NaOMe (21 mL, 4.1 mmol). Purification by column chromatography (CH2Cl2/MeOH, 

2/1) afforded 0.15 g (58%) of maltotriose conjugate 5d: Rf = 0.17 (CH2Cl2/MeOH, 3/1); 

IR (Drop casting on CaF2, cm-1) 3338 (br), 2927 (m), 1653 (m), 1544 (m), 1375 (w); 1H 

NMR (400MHz, D2O) δ 0.73 (t, J=6.8, 3H), 1.15-1.18 (m, 8H), 1.45-1.51 (m, 2H), 2.17-

2.21 (m,  2H), 3.28 (t, J=9.2, 1H), 3.29 (t, J=9.2, 1H), 3.44-3.86 (m, 16H), 4.84 (d, J=9.2, 

1H), 5.27 (d, J=4.0, 1H), 5.29 (d, J=3.6, 1H); 13C NMR (100 MHz, D2O) δ 13.2, 21.8, 

24.9, 27.9, 28.0, 30.8, 35.7, 60.3, 60.3, 60.3, 69.2, 71.0, 71.4, 71.5, 71.6, 72.6, 72.7, 73.2, 
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75.9, 76.2, 76.5, 76.8, 78.9, 99.3, 99.6, 178.7; HRMS (FAB) cacld for C26H47O16NNa [M 

+ Na]+ 652.2793, found 652.2806. 
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Procedure for formation of bare vesicles 

Bare vesicles with a total surfactant concentration of 1 wt% were prepared by adding 70 

mg of SDBS and 30 mg of CTAT to 9.90 mL water (3:1 molar excess of SDBS).  

Samples were gently stirred for 30 min and then allowed to equilibrate for at least 48 h.   

 

Procedure for formation of glycoconjugated vesicles 

A 1 mM aqueous solution of the desired C8-glycoconjugate was prepared.   Vesicles with 

incorporated glycoconjugate and a total surfactant concentration of 1 wt% were prepared 

by adding 9.90 mL of the desired 1 mM glycoconjugate solution to 70 mg SDBS and 30 

mg CTAT (3:1 molar excess of SDBS).  Samples were gently stirred for 30 min and then 

allowed to equilibrate for at least 48 h.  The vesicle preparation was subjected to size 

exclusion chromatography (see experimental section) to remove unincorporated 

glycoconjugate.   

     



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles false
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends false
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (Color Management Off)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 200
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 200
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 1.30
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages true
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 300
  /MonoImageDepth 4
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e55464e1a65876863768467e5770b548c62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc666e901a554652d965874ef6768467e5770b548c52175370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA (Utilizzare queste impostazioni per creare documenti Adobe PDF adatti per visualizzare e stampare documenti aziendali in modo affidabile. I documenti PDF creati possono essere aperti con Acrobat e Adobe Reader 5.0 e versioni successive.)
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020be44c988b2c8c2a40020bb38c11cb97c0020c548c815c801c73cb85c0020bcf4ace00020c778c1c4d558b2940020b3700020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken waarmee zakelijke documenten betrouwbaar kunnen worden weergegeven en afgedrukt. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents suitable for reliable viewing and printing of business documents.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /ENG ()
  >>
>> setdistillerparams
<<
  /HWResolution [200 200]
  /PageSize [595.276 841.890]
>> setpagedevice


