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Supplementary Materials: Synthesis and Anti-
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p-methylphenyl 2,3,4-tri-O-benzyl-6-azido-6-deoxy-1-thio-p-D-glucopyranoside (7)
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Compound 5 (1.0 g, 3.5 mmol) was dissolved in dry pyridine (10 mL) and tosyl chloride (1.2 g,
6.3 mmol) and DMAP (0.08 g, 0.65 mmol) were added at r.t. After stirring for 4 h the solvent was
removed under reduced pressure, then the residue was dissolved in 30 mL CH:Cl: and washed
sequentially with 1 M HCl, saturated NaHCO: solution and brine. The organic layer was dried with
Na2SOs and concentrated. The residue was purified by silica gel chromatography (AcOEt-petroleum
ether 1:1) to give a white solid (1.2 g, 79%). To the solution of the white solid (3.2 g, 7.5 mmol) in dry
DMF (15 mL) was added NaNs (2.0 g, 30.0 mmol). The reaction mixture was stirred at 80 °C for 5 h,
and then cooled to r.t. The mixture solution was filtered, and then NaH (1.1 g, 25.7 mmol) and BnBr
(3.1mL, 25.7 mm) were added to the filtrate to continue the reaction. After stirring for 1 h, the solution
was diluted with brine and extracted with CH2Cl2. All of the organic extracts were combined, dried
and concentrated under vacuum to give a residue. The residue was purified by silica gel
chromatography (AcOEt-petroleum ether 1:10) to give 7 (3.6 g, 86% over two steps) as a white solid.
TH-NMR (600 MHz, CDCls):  7.52 (d, ] = 8.1 Hz, 2H, STol ArH), 7.40-7.26 (m, 15H, ArH), 7.15(d, ] =
8.0 Hz, 2H, STol ArH), 4.97-4.61 (m, 6H, PhCH: x 3), 4.62 (d, ] = 9.8 Hz, 1H, H-1), 3.72 (t, ] = 8.9 Hz,
1H, H-3), 3.57-3.52 (m, 2H, H-6a, H-4), 3.49 (t, | =9.2 Hz, 1H, H-2), 3.45 (ddd, | =9.6, 5.5, 2.2 Hz, 1H,
H-5),3.37 (dd, J=13.1, 5.5 Hz, 1H, H-6b), 2.37 (s, 3H, STol CHs); LR-ESI-MS m/z calcd. for C3:Hz5N3045
Na [M + Na]* 604.2, found 604.3.

3-0O-(6"-azido-2',3',4'-tri-O-benzyl-6'-deoxy-a-D-glucopyranosyl)-1,2-isopropylidene-sn-glycerol (9)
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To a stirred solution of 7 (3.8 g, 6.5 mmol) in acetone (27 mL) and H20 (3 mL) at ambient
temperature, NBS (3.4 g, 19.5 mmol) was added. After 0.5 h, the reaction was quenched with saturated
NaHCO:s and the mixture was concentrated. The crude intermediate was diluted with CH2Cl2 (30 mL)
and washed sequentially with saturated NaHCOs, brine, dried over Na:5Os and concentrated. The
residue was purified by silica column chromatography to afford oil (3.0 g). To a stirred solution of
the oil (1.0 g, 2.1 mmol) in CH2Cl2 (8 mL) were added CCIsCN (840 pL, 8.4 mmol) and DBU (250 pL,
1.6 mmol) at 0 °C. After 0.5 h, the solution was concentrated and the residue was purified by silica
column chromatography (AcOEt-petroleum ether 1:5) to afford 8 (1.2 g, 89% for two steps) as a syrup.

A mixture of the glycosyl donor 8 (2.4 g, 3.6 mmol) and activated 4 A molecular sieves was
stirred in dry Et2O (10 mL) at 0 °C under N2 atmosphere, then acceptor (S)-1,2-isopropylideneglycerol
(600 pL, 4.3 mmol) and catalytic amounts of TMSOT( (150 uL, 0.7 mmol) were added. The reaction
mixture was stirred at 0 °C under an N2 atmosphere for 30 min, when TLC showed that the reaction
was completed. The mixture was quenched by addition of EtsN and filtered to remove the sieves. The
filtrate was concentrated and the residue was dissolved in 50 mL CH:Cl.. The solution was washed
with saturated NaHCOs and brine. The organic layer was dried over Na2SOs, then the solvent was
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removed in vacuo, and the residue was purified by silica column chromatography (AcOEt-petroleum
ether 1:7) to afford 9 (2.2 g, 97%, a/pp = 12/1) as an oil. 'H-NMR (600 MHz, CDCls) o isomer: 7.35-7.31
(m, 15H, ArH), 4.99 (d, ] =10.8 Hz, 1H, PhCH), 4.90 (d, ] =11.0 Hz, 1H, PhCH), 4.87 (d, ] =3.7 Hz, 1H,
H-1),4.79 (d, ] =10.8 Hz, 1H, PhCH), 4.77 (d, ] =11.9 Hz, 1H, PhCH), 4.67 (d, ] = 11.9 Hz, 1H, PhCH),
4.57 (d, ] =11.1 Hz, 1H, PhCH), 4.39-4.34 (m, 1H, Hsn-2), 4.08 (dd, ] = 8.4, 6.4 Hz, 1H, Hsn-34), 3.96 (t, | =
9.3 Hz, 1H, H-3), 3.82 (ddd, ] =10.0, 5.6, 2.5 Hz, 1H, H-5), 3.74 (dd, ] = 8.3, 6.2 Hz, 1H, He-3), 3.64 (dd,
] =10.6, 5.6 Hz, 1H, Hsn-1a), 3.58-3.52 (m, 2H, H-2, Hon-w), 3.47-3.42 (m, 2H, H-4, H-6a), 3.33 (dd, | =
13.1, 5.5 Hz, 1H, H-6b), 1.43 (s, 3H, CH3), 1.37 (s, 3H, CHs); LR-ESI-MS calcd. for CssH3NsO7 Na [M +
Na]J* 612.3, found 612.3.

1,2-Dipalmitoyl-3-O-(6'-azido-2',3',4-tri-O-benzyl-6'-deoxy-a-D-glucopyranosyl)-sn-glycerol (10)
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TsOH-H20 (0.25 g, 0.7 mmol) was added to a stirred solution of 9 (0.9 g, 1.5 mmol) in MeOH (10
mL). After stirring for 2 h at r.t, the solution was concentrated and purified by silica column
chromatography (AcOEt-petroleum ether 1:2) to afford the residue (0.8 g). To a solution of the residue
(0.3 g, 0.55 mmol) in dry pyridine (25 mL), DMAP (57 mg, 0.3 mmol) and palmitoyl chloride (0.9 mL,
3.0 mmol) were added at 80 °C. The reaction mixture was stirred for 1 h, and then concentrated and
diluted with CH2Cl2 (30 mL) and washed sequentially with 1 M HCl and saturated NaHCOs. The
organic phase was dried over Na:SOy, filtrated, concentrated. Purification by flash chromatography
(AcOEt-petroleum ether 1:12) yielded compound 10 (0.54 g, 85% for 2 steps) as a white solid. 'H-NMR
(600 MHz, CDCls): 8 7.34-7.31 (m, 15H, ArH), 5.24-5.16 (m, 1H, Hs-2), 4.97(d, ] =10.8 Hz, 1H, PhCH),
4.89 (d, ] =11.0 Hz, 1H, PhCH), 4.80 (d, ] = 10.8 Hz, 1H, PhCH), 4.74 (d, ] = 12.0 Hz, 1H, PhCH), 4.73
(d, ]=3.6 Hz, 1H, H-1), 4.63 (d, ] = 11.9 Hz, 1H, PhCH), 457 (d, ] = 11.1 Hz, 1H, PhCH), 4.41 (dd, ] =
12.0, 3.7 Hz, 1H, Hsn-34), 4.20 (dd, ] =11.9, 6.0 Hz, 1H, He-3), 3.94 (t, ] =9.2 Hz, 1H, H-3), 3.78-3.74 (m,
2H, H-5, Hsn-1a), 3.56 (dd, | = 10.8, 5.5 Hz, 1H, H-2), 3.53 (dd, | = 9.5, 3.6 Hz, 1H, Hen-1), 3.45-3.40 (m,
2H, H-4, H-6a), 3.31 (dd, ] =13.2, 5.5 Hz, 1H, H-6b), 2.32-2.27 (m, 4H, 2 x CO-CH?2), 1.65-1.60 (m, 4H,
2xCO-CH2-CHz), 1.33-1.22 (m, 48H, 2 x CH>~CH2—(CH2)12-CHs), 0.88 (t, ] = 9.2 Hz, 6H, 2 x CH3); LR-
MALDI-MS m/z calcd. for Ce2HosO9Ns Na [M + Na]* 1048.7, found 1048.6.

1,2-Dipalmitoyl-3-O-(6'-amino-2',3',4'-tri-O-benzyl-6'-deoxy-a-D-glucopyranosyl)-sn-glycerol (11)
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To a solution of 10 (0.20 g, 0.20 mmol) in 20 mL AcOEt/MeOH (1:1) was treated with 10%
palladium (0.1 g) and stirred at r.t. under hydrogen atmosphere for 1 h. After filtration the solvent
was evaporated and the residue was purified by silica column chromatography (CH2Cl.-MeOH 20:1)
to afford 11 (0.18 g, 95%) as a paste. 'H-NMR (600 MHz, CDCls): 6 7.34-7.31 (m, 15H, ArH), 5.28-5.20
(m, 1H, Hsn2), 4.97 (d, ] = 10.8 Hz, 1H, PhCH), 4.87 (d, ] =11.1 Hz, 1H, PhCH), 4.80 (d, ] =10.9 Hz, 1H,
PhCH), 4.74 (d, ] = 11.9 Hz, 1H, PhCH), 4.69 (d, ] = 3.5 Hz, 1H, H-1), 4.62 (d, ] = 11.9 Hz, 1H, PhCH),
4.61 (d, ] =11.1 Hz, 1H, PhCH), 4.41 (dd, ] =12.0, 3.6 Hz, 1H, Hsu-32), 4.19 (dd, ] =12.0, 6.1 Hz, 1H, Hsn-
s), 3.95 (t, ] =9.2 Hz, 1H, H-3), 3.73 (dd, ] = 10.8, 5.7 Hz, 1H, Hsn-1a), 3.58-3.54 (m, 1H, H-5), 3.53 (dd, |
=10.9, 5.6 Hz, 1H, Hsu-1v), 3.48 (dd, ] =9.7, 3.7 Hz, 1H, H-2), 3.33 (t, | = 9.4 Hz, 1H, H-4), 3.18-3.16 (m,
2H, NHz), 2.97 (dd, | = 13.4, 2.8 Hz, 1H, H-6a), 2.72 (dd, ] = 13.5, 6.3 Hz, 1H, H-6b), 2.31-2.26 (m, 4H,
2 x CO-CHz), 1.65-1.60 (m, 4H, 2 x CO-CH>~CH2), 1.33-1.22 (m, 48H, 2 x CH>~CH>~(CH2)1-CH3), 0.88
(t, ] =7.0 Hz, 6H, 2 x CH;s); LR-ESI-MS m/z calcd. for CeaHo7NOo [M + H]* 1001.4, found 1001.4.
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General procedure for compounds 12a-12f
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To a solution of compound 11 (100 mg, 0.1 mmol) in CH2Cl2 (10 mL) was added Ac2O (9.5 L,
0.1 eq) at 0 °C. After stirring for 0.5 h, the mixture was washed with aq. NaHCOs and brine. The
organic layer was dried over Na25Os and concentrated. The residue was chromatographed (AcOEt-
petroleum ether 1:3) to afford 12a (92 mg, 89%) as a white solid.

To a solution of compound 11 (200 mg, 0.2 mmol) in CH2Clz (10 mL) were sequentially added
EDCI (42 mg, 0.22 mmol), HOBt (30 mg, 0.22 mmol) and corresponding fatty acids (hexadecanoic
acid, lauric acid, myristic acid acid, palmitic acid, stearic acid, hydrocinnanmic acid, 1.1 eq) at 0 °C.
After stirring for 1 h, the mixture was diluted with aq. NaHCO:s and brine. The organic layer was
dried over Na250Os+ and concentrated. The residue was chromatographed by silica gel (AcOEt-—
petroleum ether 1:4) to afford 12b-12f (41%-89%) as white solids.

1,2-Dipalmitoyl-3-O-(N-acetyl-6'-amino-2',3',4'-tri-O-benzyl-6'-deoxy-a-D-glucopyranosyl)-sn-
glycerol (12a)

92 mg, 89%; 'H-NMR (600 MHz, CDCLs): d 7.37-7.27 (m, 15H, ArH), 5.69 (dd, ] = 7.2, 4.0 Hz, 1H,
NH-CO), 5.25-5.20 (m, 1H, Heu-2), 4.97 (d, ] = 10.8 Hz, 1H, PhCH), 4.85 (d, ] = 10.5 Hz, 1H, PhCH), 4.82
(d, ] = 10.8 Hz, 1H, PhCH),4.76 (d, ] = 12.0 Hz, 1H, PhCH), 4.68 (d, ] = 3.5 Hz, 1H, H-1), 4.64-4.61 (m,
2H, 2 x PhCH), 4.39 (dd, ] = 12.0, 3.6 Hz, 1H, Hen-1a), 4.18 (dd, ] = 12.0, 6.2 Hz, 1H, Hen-1), 3.95 (t, ] = 9.3
Hz, 1H, H-3) 3.74-3.63 (m, 3H, H-5, Hen-3, H-6a), 3.59 (dd, ] = 11.0, 5.6 Hz, 1H, Hen-3), 3.47 (dd, ] = 9.7,
3.5 Hz, 1H, H-2), 3.33 (dt, ] = 13.8, 3.7 Hz, 1H, H-6b), 3.27 (t, ] = 9.4 Hz, 1H, H-4), 2.31-2.28 (m, 4H, 2 x
CO-CHz), 1.92 (s, 1H, NHCOCH3), 1.63-1.55 (m, 4H, 2 x CO~CH2-CH?), 1.33-1.22 (m, 48H, 2 x CHz—
CH:~(CHz)12-CH), 0.88 (t, ] = 7.0 Hz, 6H, 2 x CHs); LR-ESI-MS m/z calcd. for CeiHiooNOwo [M + HJ*
1042.7, found 1042.8.

1,2-Dipalmitoyl-3-O-(N-hexanoyl-6'-amino-2',3',4'-tri-O-benzyl-6'-deoxy-a-D-glucopyranosyl)-sn-
glycerol (12b)

88 mg, 41%; '"H-NMR (600 MHz, CDCls): 0 7.38-7.27 (m, 15H, ArH), 5.64 (dd, ] =7.4, 3.8 Hz, 1H,
NH-CO), 5.25-5.21 (m, 1H, Hsx-2), 4.96 (d, ] = 10.8 Hz, 1H, PhCH), 4.83 (t, ] = 10.8 Hz, 2H, 2 x PhCH),
4.76 (d, ] = 12.0 Hz, 1H, PhCH), 4.69 (d, ] = 3.6 Hz, 1H, H-1), 4.62 (d, ] = 11.5 Hz, 2H, 2 x PhCH), 4.40
(dd, J=12.0, 3.6 Hz, 1H, Hsn-12), 4.18 (dd, ] = 12.0, 6.1 Hz, 1H, Hsu-1v), 3.95 (t, ] = 9.3 Hz, 1H, H-3), 3.79-
3.73 (m, 1H, H-5), 3.71-3.65 (m, 2H, Hsn-32, H-6a), 3.57 (dd, ] = 10.9, 5.4 Hz, 1H, Hsn-3), 3.46 (dd, ] =9.7,
3.5 Hz, 1H, H-2), 3.34 (dt, ] =13.9, 3.7 Hz, 1H, H-6b), 3.27 (t, ] =9.4 Hz, 1H, H-4), 2.32-2.27 (m, 4H, 2 x
CO-CH3), 2.12-2.09 (m, 2H, NH-CO-CH>), 1.63-1.55 (m, 6H, 3 x CO-CH2>-CH?), 1.33-1.22 (m, 52H, 2
x CH>—CH>—~(CH2)1>-CHs, CH>—CH>—(CH?2)>-CH3), 0.89-0.86 (m, 9H, 3 x CH3); HR-MALDI-MS m/z
calcd. for CesH107NO10 Na [M + Na]* 1120.7793, found 1120.7760.

1,2-Dipalmitoyl-3-O-(N-lauroyl-6'-amino-2',3',4'-tri-O-benzyl-6'-deoxy-a-D- glucopyranosyl)-sn-
glycerol (12¢)

200 mg, 87%; 'H-NMR (600 MHz, CDCls): 6 7.38-7.27 (m, 15H, ArH), 5.65 (dd, J=7.4, 3.9 Hz, 1H,
NH-CO), 5.23-5.21 (m, 1H, Hsx-2), 4.96 (d, ] = 10.7 Hz, 1H, PhCH), 4.83 (t, ] = 10.5 Hz, 2H, 2 x PhCH),
4.76 (d, ] =12.0 Hz, 1H, PhCH), 4.69 (d, ] = 3.5 Hz, 1H, H-1), 4.62 (d, ] = 11.5 Hz, 2H, 2 x PhCH), 4.40
(dd, ] =12.0, 3.6 Hz, 1H, Hsn-14), 4.18 (dd, ] = 12.0, 6.1 Hz, 1H, Hsu-1v), 3.95 (t, ] = 9.2 Hz, 1H, H-3), 3.79-
3.74 (m, 1H, H-5), 3.71-3.65 (m, 2H, Hs-3s, H-6a), 3.57 (dd, | =10.9, 5.5 Hz, 1H, Hs-3v), 3.47 (dd, [ =9.7,
3.5 Hz, 1H, H-2), 3.33 (dt, | =13.7, 3.7 Hz, 1H, H-6b), 3.27 (t, | =9.4 Hz, 1H, H-4), 2.32-2.27 (m, 4H, 2 x
CO-CHz), 2.12-2.09 (m, 2H, NH-CO-CHz), 1.63-1.55 (m, 6H, 3 x CO-CH2>-CH>), 1.33-1.22 (m, 64H, 2
x CH2~CH>~(CHz)1-—CH3, CH>-CH>—(CH2)s-CHz), 0.88 (t, | =7.0 Hz, 9H, 3 x CH3) ; HR-MALDI-MS m/z
calcd. for C#Hi119NO1o Na [M + Na]* 1204.8732, found 1204.8758.
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1,2-Dipalmitoyl-3-O-(N-myristoyl-6'-amino-2',3',4'-tri-O-benzyl-6'-deoxy-a-D-glucopyranosyl)-sn-
glycerol (12d)

200 mg, 82%; '"H-NMR (600 MHz, CDCls):  7.33-7.27 (m, 15H, ArH), 5.65 (dd, J=7.4,3.9 Hz, 1H,
NH-CO), 5.23-5.20 (m, 1H, Hsu-2), 4.96 (d, ] =10.7 Hz, 1H, PhCH), 4.83 (t, ] = 10.5 Hz, 2H, 2 x PhCH),
4.76 (d, ] =12.0 Hz, 1H, PhCH), 4.69 (d, ] = 3.5 Hz, 1H, H-1), 4.63 (d, ] = 11.4 Hz, 2H, 2 x PhCH), 4.40
(dd, ] =12.0, 3.6 Hz, 1H, Hsn-1a), 4.18 (dd, ] = 12.0, 6.1 Hz, 1H, Hsu-1v), 3.95 (t, ] = 9.3 Hz, 1H, H-3), 3.79-
3.74 (m, 1H, H-5), 3.71-3.65 (m, 2H, Hsn-34, H-6a), 3.57 (dd, ] = 10.9, 5.4 Hz, 1H, Hsn-3), 3.47 (dd, ] =9.6,
3.5 Hz, 1H, H-2), 3.34 (dt, ] =13.8, 3.7 Hz, 1H, H-6b), 3.27 (t, ] =9.3 Hz, 1H, H-4), 2.32-2.27 (m, 4H, 2 x
CO-CHz), 2.12-2.09 (m, 2H, NH-CO-CH>), 1.63-1.55 (m, 6H, 3 x CO-CH2>-CH2), 1.33-1.22 (m, 68H, 2
x CH>-CH2—(CH?2)12-CHs, CH>—-CH2—(CHz2)10-CHz), 0.88 (t, ] = 7.0 Hz, 9H, 3 x -CH3); HR-MALDI-MS
m/z calcd. for C76Hi12sNO10 Na 1232.9045 [M + Na]*, found 1232.8992.

1,2-Dipalmitoyl-3-O-(N-stearoyl-6'-amino-2',3',4-tri-O-benzyl-6'-deoxy-a-D-glucopyranosyl)-sn-
glycerol (12e)

223 mg, 89%; '"H-NMR (600 MHz, CDCls): 6 7.38-7.27 (m, 15H, ArH), 5.64 (dd, J=7.5,3.9 Hz, 1H,
NH-CO), 5.23-5.19 (m, 1H, Hsx-2), 4.96 (d, ] = 10.8 Hz, 1H, PhCH), 4.82 (t, ] = 10.5 Hz, 2H, 2 x PhCH),
4.75(d, ] =12.0 Hz, 1H, PhCH), 4.69 (d, ] = 3.6 Hz, 1H, H-1), 4.64-4.60 (m, 2H, 2 x PhCH), 4.39 (dd, | =
12.0, 3.6 Hz, 1H, Hsn-1a), 4.17 (dd, ] =12.0, 6.2 Hz, 1H, Hsu-1), 3.94 (t, ] =9.2 Hz, 1H, H-3), 3.79-3.74 (m,
1H, H-5), 3.69-3.64 (m, 2H, Hsu-31, H-6a), 3.57 (dd, ] =10.9, 5.4 Hz, 1H, Hsu-3), 3.46 (dd, ] =9.6, 3.5 Hz,
1H, H-2), 3.33 (dt, ] = 13.8, 3.7 Hz, 1H, H-6b), 3.27 (t, ] = 9.3 Hz, 1H, H-4), 2.32-2.27 (m, 4H, 2 x CO-
CHz), 2.12-2.09 (m, 2H, NH-CO-CHz), 1.63-1.55 (m, 6H, 3 x CO-CH>—-CH:), 1.33-1.22 (m, 76H, 2 x
CH>-CH>—(CH2)12—-CHs, CH>-CH2>—(CH2)12—~CHs), 0.88 (t, ] = 7.0 Hz, 9H, 3 x CH3); HR-MALDI-MS m/z
calcd. for CsoH131NO1o Na [M + Na]* 1288.9665, found 1288.9682.

1,2-Dipalmitoyl-3-O-(N-hydrocinnamoyl-6'-amino-2',3',4'-tri-O-benzyl-6'-deoxy-a-D-
glucopyranosyl)-sn-glycerol (12f)

92 mg, 53%; 'H-NMR (600 MHz, CDCls): d 7.38-7.27 (m, 15H, ArH), 7.25-7.23 (m, 2H, ArH), 7.18-
7.15(m, 3H, ArH), 5.61-5.59 (dd, | = 7.6, 3.7 Hz, 1H, NH-CO), 5.21-5.17 (m, 1H, Hsn-2), 4.96 (d, ] = 10.8
Hz, 1H, PhCH), 4.81 (d, ] = 10.8 Hz, 1H, PhCH), 4.78 (d, ] = 10.4 Hz, 1H, PhCH), 4.75 (d, ] = 12.0 Hz,
1H, PhCH), 4.65 (d, J=3.5Hz, 1H, H-1), 4.62 (d, ] =12.0 Hz, 1H, PhCH), 4.56 (d, ] =10.4 Hz, 1H, PhCH),
4.37 (dd, ] =12.0, 3.6 Hz, 1H, Hsx-1a), 4.15 (dd, ] = 12.0, 6.2 Hz, 1H, Hs-w), 3.91 (t, ] = 9.3 Hz, 1H, H-3),
3.79-3.73 (m, 1H, H-5), 3.66-3.59 (m, 2H, Hsu-35, H-6a), 3.54 (dd, ] = 11.0, 5.5 Hz, 1H, Hsu-3), 3.39 (dd, |
=9.6, 3.6 Hz, 1H, H-2), 3.27 (dt, ] = 13.9, 3.7 Hz, 1H, H-6b), 3.14 (t, ] = 9.2 Hz, 1H, H-4), 2.98-2.89 (m,
2H, NHCO-CH3), 2.45-2.41 (m, 2H, CH2Ph), 2.29-2.25 (m, 4H, 2 x CO-CH:), 1.60-1.55 (m, 4H, 2 x CO-
CH>-CH>), 1.33-1.22 (m, 48H, 2 x CH>-CH>—(CH2)1>-CHs), 0.88 (t, ] = 7.0 Hz, 6H, 2 x —-CH3); HR-
MALDI-MS m/z calced. for C71iH10sNO1o0 Na 1154.7631 [M + Na]*, found 1154.7638.

1,3,4,6-tetra-O-acetyl-2-Azido-2-deoxy-D-glucopyranoside (13) [1]
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Imidazole-1-sulfonyl Azide Hydrochloride [2] (0.25 g, 1.2 mmol) was added to the mixture of D-
Glucosamine 13 (6.6 g, 30.0 mmol), K2COs (9.3 g, 66.5 mmol) and CuSOs. 5H20 (75 mg, 0.3 mmol) in
MeOH (120 mL) at r.t. The mixture was stirred for 5 h and concentrated and co-evaporated with
toluene. Then Acz0 (22.0 mL, 240.0 mmol) and DMAP (0.4 g, 3.0 mmol) were added to the residue in
pyridine (120 mL) and the mixture was stirred for 4 h. The mixture was concentrated, diluted with
H20 (20 mL) and extracted with AcOEt. The combined organic layer was dried (Na:50s), filtered and
concentrated. Flash chromatography (petroleum ether/AcOEt 7:1) gave the 14 (9.2 g, 81%) as a white
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solid. "H-NMR (600 MHz, CDCls, a/f3 =1/6) {3 isomer: 6 5.54 (d, ] =8.6 Hz, 1H, H-1), 5.08 (t, ] =9.6 Hz,
1H, H-3), 5.03 (t, ] = 9.6, 1H, H-4), 4.29 (dd, ] = 12.6, 4.5 Hz, 1H, H-6a), 4.07 (dd, ] =12.6, 2.1 Hz, 1H,
H-6b), 3.8 (ddd, ]=9.8,4.5,2.1 Hz, 1H, H-5), 3.66 (dd, ] =9.9, 8.6 Hz, 1H, H-2), 2.18, 2.08, 2.06, 2.01 (4s,
12H, CHs x 4); LR-ESI-MS m/z calcd. for CiaH1sN3OsNa [M + Na]* 396.1, found 396.1.

p-methylphenyl 3,4,6-tri-O-benzyl-2-azido-2-deoxy-1-thio-D-glucopyranoside (16)

OAc OBn
O 1) Tol.SH, BF; .Et,0, CH,CI
Acom ) 3 -Ety 2Cl BnO o)
AcO OAc 2) MeONa, MeOH BnO STol
14 N3 3) BnBr, NaH, DMF 1 N3

To a solution of peracetylated glucosamine 14 (11.8 g, 31.6 mmol) and p-CHsPhSH (5.8 g, 47.4
mmol) in dry 100 mL CHxClz, BFs-Et20 (7.8 mL, 63.2 mmol) was added at 0 °C. The reaction mixture
was stirred for 8 h at room temperature and then washed with saturated NaHCOs and NaCl. The
organic layer was dried with Na:504+ and concentrated. The residue was purified by silica column
chromatography (petroleum ether-AcOEt, 1:1) to afford colorless oil (9.9 g, 85%). To a solution of the
oil (4.8 g, 11.0 mmol) in CH3OH (30 mL) was added a catalytic amount of NaOMe until pH 9.0. The
reaction mixture was stirred for 20 min, and then was neutralized with Amberlite IR120 resin (H*).
After filtration, the filtrate was concentrated in vacuo and the residue was dissolved in DMF (40 mL),
then NaH (1.7 g, 43.6 mmol) and BnBr (5.2 mL, 43.6 mmol) were added at 0 °C. After stirring for 1 h
at room temperature, the mixture was quenched by CHsOH (10 mL) and concentrated. The residue
was dissolved in CH2Clz (50 mL) and washed with brine, dried over Na25Os and concentrated. The
residue was chromatographed (petroleum ether-AcOEt, 15:1) to give 16 (6.2 g, 98% for 2 steps) as an
oil. 'TH-NMR (600 MHz, CDCls, a/(3 = 3/1) a isomer: d 7.52-7.06 (m, 19H, ArH), 5.55 (d, ] = 5.4 Hz, 1H,
H-1),4.93 (d, ] =10.6 Hz, 1H, PhCH), 4.89 (d, ] = 10.5 Hz, 1H, PhCH), 4.83 (d, ] = 10.9 Hz, 1H, PhCH),
4.61 (d, ] =11.9 Hz, 1H, PhCH), 4.55 (d, | = 10.8 Hz, 1H, PhCH), 4.45 (d, ] =11.9 Hz, 1H, PhCH), 3.8
(ddd, J=9.9, 3.6,2.0 Hz, 1H, H-5), 3.95 (dd, ] =10.2, 5.4 Hz, 1H, H-2), 3.84 (t, ] = 10.0 Hz, 1H, H-4), 3.81
(dd, J=10.8, 3.8 Hz, 1H, H-6a), 3.76 (t, ] = 9.1 Hz, 1H, H-3), 3.66 (dd, ] = 10.8, 2.0 Hz, 1H, H-6b), 2.33
(s, 3H, STol-CHs); LR-ESI-MS m/z calcd. for CssHssNsOsS Na [M + Na]* 604.2, found 604.1.

3-0O-(2'-azide-3'4',6'-tri-O-benzyl-2'-deoxy-D-glucopyranosyl)-1,2-isopropylidene-sn-glycerol (18)

OBn OBn OBn
BnO 0 1) NBS, (CH;),CO/H,0 Bnho O (8)1,2-isopropylideneglycerol BnO 0
BnoO 2) CNCCly, DBU, CH,CI, 5MO ) TMSOTY, Et,0 BnO 0
Ny ~STol 3 0__CCly N 6 2o
16 17 \[( 18
NH

Compound 16 (12.9 g, 22.2 mmol) was treated according to above procedure (synthesis of
compound 9) to give 18 as a yellow oil (9.9 g, 76% for 3 steps). 'H-NMR (500 MHz, CDCls, a/p =2:1):ax
isomer: ® 7.37-7.15 (m, 15H, ArH), 4.99 (d, ] =3.7 Hz, 1H, H-1), 4.89-4.83 (m, 2H, PhCH x 2), 4.81 (d, |
=11.0 Hz, 1H, PhCH), 4.62 (d, ] = 12.0 Hz, 1H, PhCH), 4.53—4.48 (m, 2H, PhCH x 2), 4.35-4.29 (m, 1H,
Han-2), 4.08 (dd, ] =8.2, 6.5 Hz, 1H, Heu-1a), 3.97 (t, ] = 9.8 Hz, 1H, H-3), 3.85 (d, | =9.8 Hz, 1H, H-5), 3.78
(dd, ] =8.3, 6.1 Hz, 1H, Ha-n), 3.77-3.67 (m, 2H, H-4, H-6a), 3.68 (dd, ] = 10.3, 5.4 Hz, 1H, H-6b), 3.66
(dd, J=10.6, 1.7 Hz, 1H, Hsu-1a), 3.61 (dd, ] = 10.6, 5.3 Hz, 1H, Hsu-w), 3.37 (dd, ] = 10.3, 3.4 Hz, 1H, H-
2), 1.42 (s, 3H, CHs), 1.36 (s, 3H, CH3); LR-ESI-MS m/z calcd. for CssH39N3O7 Na [M + Na]* 612.3, found
612.2.

1,2-Dipalmitoyl-3-O-(2'-azide-3',4',6'-tri-O-benzyl-2'-deoxy-D-glucopyranosyl)-sn-glycerol (19)

OBn OBn
0 1) TSOH, MeOH )
Bpo 1) TsOR, MeOH | Bpo .
g"% 0\~ 2) CHy(CH,);,COC], Enm Opalmitoyl
18 N: 'o_"o DMAP, py 19N3 0._“~_ Opalmitoyl

Compound 18 (1.5 g, 2.5 mmol) was treated according to above procedure (synthesis of
compound 10) to give 19 as a yelow oil (2.1 g, 82% for 2 steps). 'H-NMR (600 MHz, CDCls, /3 =11/4)
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o isomer: 0 7.37-7.14 (m, 15H, ArH), 5.26-5.22 (m, 1H, Hsx-2), 4.92 (d, ] = 3.4 Hz, 1H, H-1), 4.88-4.85
(m, 2H, PhCH x 2), 4.80 (d, ] =10.9 Hz, 1H, PhCH),4.61 (d, ] =12.0 Hz, 1H, PhCH), 4.51 (d, ] =10.9 Hz,
1H, PhCH), 4.48 (d, ] = 12.0 Hz, 1H, PhCH), 4.37 (dd, | = 12.0, 3.9 Hz, 1H, Hsn-1a), 4.16 (dd, | =12.0, 5.9
Hz, 1H, Hs-1v), 3.96 (dd, ] = 10.1, 8.7 Hz, 1H, H-3), 3.83 (dd, | = 10.9, 4.8 Hz, 1H, Hsn-34), 3.79-3.69 (m,
2H, H-5, H-6a), 3.68-3.62 (m, 3H, H-4, H-6b, Hsx-3v), 3.33 (dd, ] = 10.3, 3.7 Hz, 1H, H-2), 2.35-2.27 (m,
4H, CH:2 x 2), 1.63-1.55 (m, 4H, CH:2 x 2), 1.33-1.24 (m, 48H, (CH2)12 x 2), 0.89 (t, ] = 6.9 Hz, 6H, CH3 x
2); HR-MALDI-MS m/z caled. for Ce2Hos09N3 Na [M + Na]* 1048.6966, found 1048.6967.

1,2-Dipalmitoyl-3-O-(2'-amino-3',4',6'-tri-O-benzyl-2'-deoxy-a-D-glucopyranosyl)-sn-glycerol (20)

OBn OBn
0
By0 toy P gpo N>
Bnm (g)palmntoyl AcOEt/MeOH BnO Opalmitoyl
N; "0 _A._ Opalmitoyl NH, ¥ i
o 2 O._~._Opalmitoyl

To a solution of 19 (0.5 g, 0.49 mmol) in 12 mL AcOEt/MeOH (1:3) was treated with 10% Pd/C
(0.3 g) and stirred at r.t. under hydrogen atmosphere for 2 h. After filtration the solvent was
evaporated and the residue was purified by silica column chromatography (CH2Cl--MeOH 20:1) to
afford a-anomer 20 (0.26 g, 54%) as a white solid. 'H-NMR (600 MHz, CDCls): d 7.37-7.16 (m, 15H,
ArH), 5.29-5.22 (m, 1H, Hsn2), 4.97 (d, ] =11.3 Hz, 1H, PhCH), 4.85 (d, ]=3.4 Hz, 1H, H-1), 479 (d, ] =
10.8 Hz, 1H, PhCH), 4.72 (d, | = 11.3 Hz, 1H, PhCH), 4.65 (d, ] =12.1 Hz,1H, PhCH), 4.54-4.50 (m, 2H,
PhCH), 4.34 (dd, ] =11.9, 3.9 Hz, 1H, Hsn-14), 4.13 (dd, ] =11.9, 6.1 Hz, 1H, He-v), 3.82 (dd, ] =10.8, 4.6
Hz, 1H, Hsn3a), 3.78-3.74 (m, 2H, H-5, H-6a), 3.66-3.63 (m, 2H, H-3, H-6b), 3.59 (dd, ] = 10.8, 6.1 Hz,
1H, Hsu-v), 3.54 (t, ] = 9.5 Hz, 1H, H-4), 2.81 (dd, ] = 9.9,3.6 Hz, 1H, H-2), 2.32-2.28 (m, 4H, CH: x 2),
1.63-1.58 (m, 4H, CH2 x 2), 1.33-1.26 (m, 48H, (CH2)12 x 2), 0.89 (t, ] = 9.5 Hz, 6H, CHs x 2); LR-ESI-MS
calcd. for Ce2HosNOo [M + H]* 1000.7, found 1000.7.

General procedure for Compounds 21a-21c

OBn OBn
BB?&% Opalmitoyl EDCL HOBY, R,0H, CH,Cl, Bﬂﬁm Opalmitoy
HN O_~_Opalmitoyl ©fAc20, CH:Cl RHN 0__%_Opaimitoyl
20 21
21a R=acetyl
21b R=hexanoyl
21c R=palmitoyl

To a solution of compound 20 (100 mg, 0.1 mmol) in CH2Cl2 (10 mL) was added Ac:O (9.5 L,
0.1 eq) at 0 °C. After stirring for 0.5 h, the mixture was washed with aq. NaHCOs and brine. The
organic layer was dried over Na:SOs and concentrated. The residue was chromatographed (AcOEt-
petroleum ether 1:3) to afford 21a (91 mg, 87%) as a white solid.

To a solution of compound 20 (100 mg, 0.10 mmol) in CH2Cl2 (6 mL) were sequentially added
EDCI (21 mg, 0.11 mmol), HOBt (15 mg, 0.11 mmol) and corresponding fatty acids (hexadecanoic
acid, or palmitic acid, 1.1 eq) at 0 °C. After stirring for 3 h, the mixture was diluted with aq. NaHCO:s
and brine. The organic layer was dried over Na:SOs: and concentrated. The residue was
chromatographed (AcOEt-petroleum ether 1:4-1:6) to afford 21b (70 mg, 64%) and 21c (118 mg, 96%)
as white solids.

1,2-Dipalmitoyl-3-O-(N-acetyl-3',4',6'-tri-O-benzyl-2'-amino-2'-deoxy-a-D-glucopyranosyl)-sn-
glycerol (21a)

IH-NMR (600 MHz, CDCl3): d 7.37-7.16 (m, 15H, ArH), 547 (d, ] = 9.6 Hz, 1H, -NHCO), 5.22—
5.18 (m, 1H, He-2), 4.83 (d, ] = 11.5 Hz, 1H, PhCH), 4.80 (d, ] = 10.8 Hz, 1H, PhCH), 4.77 (d, ] = 3.6 Hz,
1H, H-1), 4.65 (d, ] = 11.5 Hz, 1H, PhCH), 4.62 (d, ] = 12.1 Hz, 1H, PhCH), 4.51 (d, ] = 11.7 Hz, 2H,
PhCH x 2), 4.39 (dd, ] = 11.8, 4.5 Hz, 1H, He-1a), 4.27 (td, ] = 10.2, 3.7 Hz, 1H, H-2), 4.03 (dd, ] = 11.8,
5.9 Hz, 1H, Hon-), 3.76 (dd, ] = 11.2, 4.4 Hz, 1H, Hen-sa), 3.77-3.71 (m, 3H, H-5, H-6 x 2), 3.70-3.65 (m,
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2H, H-3, H-4), 3.53 (dd, ] = 11.2, 6.0 Hz, 1H, He-3), 2.31-2.26 (m, 4H, 2 x CO~CH3), 1.85 (s, 3H, COCH),
1.63-1.58 (m, 4H, 2 x CO~CH:~CH), 1.32-1.25 (m, 48H, 2 x CH~CH:—~(CHz)12-CH), 0.88 (t, ] = 7.0 Hz,
6H, 2 x CH3); LR-ESI-MS m/z caled. for CasHioNO1w [M + HJ* 1042.7, found 1042.8.

1,2-Dipalmitoyl-3-O-(N-hexanoyl-3',4',6'-tri-O-benzyl-2'-amino-2'-deoxy-a-D-glucopyranosyl)-sn-
glycerol (21b)

1IH-NMR (500 MHz, CDCls): & 7.35-7.14 (m, 15H, ArH), 5.42 (d, ] = 9.2 Hz, 1H, -NHCO), 5.21-
5.16 (m, 1H, Hen-2), 4.81 (d, ] = 11.5 Hz, 1H, PhCH), 4.78 (d, ] = 3.5 Hz, 1H, H-1),4.77 (d, ] = 10.8 Hz, 1H,
PhCH), 4.66 (d, ] = 11.5 Hz, 1H, PhCH), 4.62 (d, ] = 12.2 Hz, 1H, PhCH), 4.53-4.49 (m, 2H, PhCH x 2),
437 (dd, ] = 11.8, 4.2 Hz, 1H, Hen-1), 4.29 (td, ] = 9.6,3.2 Hz, 1H, H-2), 4.05 (dd, ] = 11.8, 5.9 Hz, 1H, Ho-
), 3.76 (dd, ] = 11.0, 4.4 Hz, 1H, Hw-34), 3.76-3.71 (m, 3H, H-5, H-6 x 2), 3.70-3.64 (m, 2H, H-3, H-4),
3.52(dd, J=11.0,5.9 Hz, 1H, Hen-3), 2.31-2.25 (m, 4H, 2 x CO-CHz), 2.03 (td, ] = 7.4, 4.0 Hz, 2H, NHCO-
CHz), 1.60-1.51 (m, 6H, 2 x CO-CH2-CH:, NHCO-CH2-CH3), 1.33-1.24 (m, 52H, 2 x CO-CH:~CHz—
(CHz)12-CHs3, NHCO-CHz~CH:—(CHz)-CHs), 0.89-0.83 (m, 9H, 3 x CHs); HR-MALDI-MS m/z calcd.
for CesHi07010N Na [M + Nal 1120.7895, found 1120.7786.

1,2-Dipalmitoyl-3-O-(N-palmitoyl-3',4',6'-tri-O-benzyl-2'-amino-2'-deoxy-a-D-glucopyranosyl)-sn-
glycerol (21c)

IH-NMR (500 MHz, CDCL3): d 7.34-7.14 (m, 15H, ArH), 5.42 (d, ] = 9.2 Hz, 1H, -NHCO), 5.22—
5.17 (m, 1H, Hen2), 4.81 (d, ] = 11.5 Hz, 1H, PhCH), 4.78 (d, ] = 3.9 Hz, 1H, H-1), 4.77 (d, ] = 10.3 Hz,
1H, PhCH), 4.66 (d, ] = 11.5 Hz, 1H, PhCH), 4.62 (d, ] = 12.1 Hz, 1H, PhCH), 4.53-4.49 (m, 2H, PhCH x
2),4.37 (dd, ] = 11.8, 4.2 Hz, 1H, Hen-1a), 4.29 (td, ] =9.7,3.5 Hz, 1H, H-2), 4.05 (dd, ] = 11.8, 5.8 Hz, 1H,
Hen1v), 3.75 (dd, ] = 10.9, 4.3 Hz, 1H, He3a), 3.76-3.71 (m, 3H, H-5, H-6 x 2), 3.70-3.64 (m, 2H, H-3, H-
4),3.52(dd, J=10.9, 5.9 Hz, 1H, Hen-3), 2.31-2.25 (m, 4H, 2 x CO-CH2), 2.07-2.01 (m, 2H, NHCO-CH3),
1.65-1.52 (m, 6H, 2 x CO~CHz~CHz, NHCO-CH:~CH>), 1.34-1.24 (m, 72H, 3 x CO~CH2~CH—(CH2)12-
CH), 0.88 (t, ] = 6.8 Hz, 9H, 3 x CHs); HR-MALDI-MS m/z caled. for CsHizOwN Na [M + Na]*
1260.9358, found 1260.9343.

3-0-(2',3' 4'-tri-O-benzyl-6'-O-tert-butyl-diphenylsilyl-a-D-glucopyranosyl)-1,2-isopropylidene-sn-
glycerol (24)

OTB(I))PS OTBODPS OTBDPS
BBOmSToI w B'éo (8)-1,2-isopropylideneglycerol BnO Q
no 2) CNCCl;,DBU, CH,CI no Bho o
OBn ) 3,DBU, CH,Cl, OBY g TMSOTf,Et,0 oBn"o_1_o
3
22 23 LrH 24

Compound 22 (1.7 g, 2.2 mmol) was treated according to above procedure (synthesis of
compound 9) to give 24 as an oil (1.2 g, 69% for 3 steps). 'TH-NMR (600 MHz, CDCls, o/ = 13/1) a0
isomer: 0 7.71-7.66 (m, 4H, ArH), 7.44-7.25 (m, 19H, ArH), 7.16-7.14 (m, 2H, ArH), 498 (d, ] = 10.7
Hz, 1H, PhCH), 491 (d, ] = 3.6 Hz, 1H, H-1), 4.89 (d, ] =10.8 Hz, 1H, PhCH), 4.84-4.79 (m, 2H, PhCH
x2),4.71 (d, ] =11.9 Hz, 1H, PhCH), 4.61 (d, | =10.8 Hz, 1H, PhCH), 4.38-4.34 (m, 1H, Hsn-2), 4.06 (dd,
J=8.3, 6.5 Hz, 1H, Hsn-3s), 3.99 (t, ] = 9.3 Hz, 1H, H-3), 3.88-3.86 (m, 2H, H-6 x 2), 3.71 (dt, ] =10.0, 2.9
Hz, H-5), 3.69 (dd, ] =8.3, 6.2 Hz, 1H, Hsn-3v), 3.65-3.55 (m, 4H, H-2, H-4, Hsu-1a, Hsn-1v), 1.41 (s, 3H, CH3),
1.35 (s, 3H, CHs3), 1.05 (s, 9H, CHs x 3); LR-ESI-MS m/z calcd. for CssHssOsSi Na [M + Na]* 825.4, found
825.4.

3-0-(2',3'4'-tri-O-benzyl-a-D-glucopyranosyl)-sn-glycerol (25)

OTBDPS OH
BpO TsOH BnO~
nO S © CH,OH BN oa) OH
-0 ~~-OH
24 25

TsOH-H20 (2.3 mg, 0.01 mmol) was added to a stirred solution of 24 (50 mg, 0.06 mmol) in
MeOH (5 mL). After stirring for 8 h at 40 °C, the solution was concentrated and purified by silica
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column chromatography (AcOEt-petroleum ether 1:3) to afford the a-anomer 25 (40 mg, 82%) as an
oil. 'H-NMR (600 MHz, CDCls): & 7.37-7.27 (m, 15H, ArH), 4.94 (d, ] = 10.9 Hz, 1H, PhCH), 4.87 (d, |
=11.0 Hz, 1H, PhCH), 4.84 (d, ] = 10.9 Hz, 1H, PhCH), 4.79 (d, ] = 11.8 Hz, 1H, PhCH), 4.69 (d, ] =3.6
Hz, 1H, H-1), 4.65-4.63 (m, 2H, PhCH x 2), 3.97 (t, ] =9.3 Hz, 1H, H-3), 3.86 (dt, ] =7.6, 3.9 Hz, 1H, Hsn-
2),3.80 (dd, J=10.3, 3.5 Hz, 1H, Hsn-1a), 3.77 (dd, ] = 11.8, 2.3 Hz, 1H, H-6a), 3.73-3.69 (m, 2H, H-6b, H-
5),3.65(dd, ] =11.6, 4.5 Hz, 1H, Hsu-32), 3.61 (dd, | = 11.6, 4.5 Hz, 1H, Hsn-3v), 3.53-3.48 (m, 2H, H-4, H-
2), 3.40 (dd, ] =10.3, 6.9 Hz, 1H, Hsn-1); LR-ESI-MS m/z calced. for CsoHssOs Na [M + Na]* 547.2, found
547.2.

1,2-Dipalmitoyl-3-O-(6'-O-tert-butyl-diphenylsilyl-2',3',4'-tri-O-benzyl-a-D-glucopyranosyl)-sn-
glycerol (26)

OTBDPS OTBDPS
BnO 0 + 1) CSA, MeOH Bno%
BnO 0 5o '

N j
24 26 Opalmitoy

CSA (73 mg, 0.3 mmol) was added to a stirred solution of 24 (2.5 g, 3.1 mmol) in MeOH (30 mL).
After stirring for 8 h at r.t, the solution was quenched by EtsN and concentrated. The residue was
purified by silica column chromatography (AcOEt-petroleum ether 1:3) to afford the a-anomer paste.
To the solution of the paste in dry pyridine (25 mL), DMAP (57 mg, 0.3 mmol) and palmitoyl chloride
(0.5 mL, 1.8 mmol) were added at 80 °C. The reaction mixture was stirred for 3 h and concentrated,
then the residue was diluted with CH2Cl2 (30 mL) and washed sequentially with 1 M HCl and
saturated NaHCO:s. The organic phase was dried over Naz5O;, filtrated, concentrated. Purification by
flash chromatography (AcOEt-petroleum ether 1:10) yielded compound 26 (3.1 g, 82% for 2 steps) as
a white solid. H-NMR (600 MHz, CDCls): d 7.68-7.64 (m, 4H, ArH), 7.41-7.24 (m, 19H, ArH), 7.16—
7.14 (m, 2H, ArH), 5.25-5.21 (m, 1H, Hss-2), 4.95 (d, ] = 10.8 Hz, 1H, PhCH), 4.89 (d, ] = 10.7 Hz, 1H,
PhCH), 4.81 (d, ] =10.6 Hz, 1H, PhCH), 4.80 (d, ] = 3.6 Hz, 1H, H-1), 477 (d, ] = 11.8 Hz, 1H, PhCH),
4.67 (d, ] =11.8 Hz, 1H, PhCH), 4.62 (d, ] = 11.0 Hz, 1H, PhCH), 4.40 (dd, ] = 12.0, 3.6 Hz, 1H, Hsn-1a),
4.15(dd, J=12.0, 6.2 Hz, 1H, Hsw-1v), 3.97 (t, | = 8.0 Hz, 1H, H-3), 3.89-3.82 (m, 2H, H-2, H-5), 3.72 (dd,
J=10.7, 5.7 Hz, 1H, Hsn-34), 3.67-3.65 (m, 2H, H-6 x 2), 3.56-3.52 (m, 2H, H-4, He-3), 2.36-2.33 (m, 4H,
2 x CO-CHz), 1.64-1.60 (m, 4H, 2 x CO-CH2>-CHz), 1.33-1.20 (m, 48H, 2 x CH-CH>—(CH2)>—CHs), 1.03
(s, 9H, CHs x 3), 0.88 (t, ] = 7.0 Hz, 6H, CHs x 2); LR-ESI-MS m/z calcd. for CzsH14O10Si Na [M + Na]*
1261.8, found 1261.9.

1,2-Dipalmitoyl-3-O-(2',3',4'-tri-O-benzyl-a-D-glucopyranosyl)-sn-glycerol (27)

OTBDPS OH

B%?'O gpalmitoyl %P%?‘O OB gpalmitoyl

~"~-Opalmitoyl ~"~—Opalmitoyl
26 27

To a solution of 26 (0.5 g, 0.4 mmol) in THF (15 mL), TBAF (0.15 g, 0.5 mmol) was added at 40
°C. The reaction mixture was stirred overnight, and then was concentrated and purified by flash
chromatography (AcOEt-petroleum ether 1:6) to afford 27 (0.34 g, 84%) as a white solid. 'H-NMR (600
MHz, CDCls): 6 7.38-7.28 (m, 15H, ArH), 5.28-5.23 (m, 1H, Hsu-2), 4.98 (d, ] = 10.9 Hz, 1H, PhCH), 4.89
(d, J=11.0 Hz, 1H, PhCH), 4.83 (d, ] =10.9 Hz, 1H, PhCH), 4.77 (d, ] = 12.0 Hz, 1H, PhCH), 4.71 (d, | =
3.6 Hz, 1H, H-1), 4.66—4.62 (m, 2H, PhCH x 2), 4.42 (dd, ] =12.0, 3.6 Hz, 1H, Hs-1a), 4.21 (dd, ] = 12.0,
6.1 Hz, 1H, Hsn-), 3.97 (t, ] =9.3, 1H, H-3), 3.78-3.72 (m, 2H, H-2, H-5), 3.70-3.64 (m, 2H, Hsn-31, H-6a),
3.57-3.49 (m, 3H, H-4, Hsn-3,, H-6b), 2.32-2.28 (m, 4H, 2 x CO-CHz), 1.64-1.58 (m, 4H, 2 x CO-CH2-
CHz), 1.32-1.22 (m, 48H, 2 x CH>~CH2~(CH2)12-CHs), 0.89 (t, | = 7.0 Hz, 6H, 2 x CHs); HR-ESI-MS m/z
caled. for Ce2Ho7O10 [M + H]* 1001.7076, found 1001.7078.

1,2-Dipalmitoyl-3-O-(2',3',4'-tri-O-benzyl-6-iodo-a-D-glucopyranosyl)-sn-glycerol (29)
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OH |
(o} (o}
BnO . BnO
Bno OB Opalmitoyl I%::::ath BnO - Opalmitoyl
~~Opalmitoyl -~ Opalmitoyl
27 29

PPhs (16 mg, 0.07 mmol) was added to a solution of 27 (60 mg, 0.06 mmol) in toluene (5 mL)
under nitrogen atomosphere followed by refluxing for 20 min. The mixture was cooled down to 80
°C and imidazole (11 mg, 0.15 mmol) and I (16 mg, 0.07 mmol) were added. After refluxing for 30
min, the solution was concentrated under reduced pressure. The resulting residue was diluted with
CH2Cl2 (20 mL) and washed with a saturated Naz25:0s solution (20 mL) and water (20 mL). The
organic layer was dried on Na:50: and evaporated to dryness. Purification by column
chromatography (petroleum ether/AcOEt 9:1) gave 29 (46 mg, 70%) as a white solid. 'TH-NMR (600
MHz, CDCls): & 7.36-7.27 (m, 15H, ArH), 5.28-5.24 (m, 1H, Hsx-2), 4.97 (d, ] =10.7 Hz, 1H, PhCH), 4.94
(d, J=10.9 Hz, 1H, PhCH), 4.79 (d, ] = 10.8 Hz, 1H, PhCH), 4.75 (d, ] = 12.0 Hz,1H, PhCH), 4.74 (d, | =
3.6 Hz, 1H, H-1), 4.69 (d, ] =10.9 Hz, 1H, PhCH), 4.62 (d, ] = 12.0 Hz,1H, PhCH),4.41 (dd, ] =12.0, 3.7
Hz, 1H, Hs-1a), 4.20 (dd, ] = 11.9, 6.1 Hz, 1H, He-n), 3.98 (t, | =9.2 Hz, 1H, H-3), 3.84 (dd, ] =10.7, 5.3
Hz, 1H, Hsn-3a), 3.56-3.51 (m, 2H, H-2, Hen-3v), 3.46-3.42 (m, 2H, H-6 x 2), 3.34 (t, ] = 9.0 Hz, 1H, H-4),
3.28-3.27 (m, 1H, H-5), 2.32-2.28 (m, 4H, CH: x 2), 1.62-1.58 (m, 4H, CH2 x 2), 1.31-1.24 (m, 48H, (CH2)12
x2),0.88 (t, J=7.1 Hz, 6H, CHs x 2); LR-ESI-MS calcd. for Cs2Ho5I09 Na [M + Na]* 1133.6, found 1133.6.

1,2-Dipalmitoyl-3-O-(2',3',4'-tri-O-benzyl-a-D-glucosyluronate)-sn-glycerol (30)

oH COOH
0 0
®Kro TEMPO, BAIB BqO',
n -
oBf 2Rz  CH,CIH,0 o8 ?palmltoyl.
7 T ORe s O -Opalmitoy

TEMPO (3 mg, 0.02 mmol) and BAIB (80 mg, 0.25 mmol) were added to a mixture of 27 (110 mg,
0.1 mmol) in CH2Cl2 (2 mL) and H20 (1 mL). The emulsion was vigorously stirred overnight at room
temperature and the reaction was quenched with saturated Na25:0s solution. After extraction of the
aqueous layer with CH2Cl, the organic layer was washed with sat. NaHCQO: and brine, dried over
Na:SO: and evaporated. The residue was purified by column chromatography (petroleum
ether/AcOEt 3:1) to afford compound 30 (0.10 g, 92%) as a yellow oil. "H-NMR (600 MHz, CDCls): &
7.34-7.22 (m, 15H, ArH), 5.26-5.22 (m, 1H, Hsu-2), 4.95 (d, ] =10.8 Hz, 1H, PhCH), 4.83 (d, ] = 10.6 Hz,
1H, PhCH), 4.81 (d, ] =10.9 Hz, 1H, PhCH), 4.76 (d, | = 12.0 Hz, 1H, PhCH), 4.74 (d, ] = 3.5 Hz, 1H, H-
1), 4.64 (d, ] =10.7 Hz,1H, PhCH), 4.60 (d, ] = 12.0 Hz, 1H, PhCH), 4.40 (dd, ] = 12.0, 3.7 Hz, 1H, Hsn-1a),
4.25(d, J=10.1 Hz, 1H, H-5), 4.22 (dd, ] =12.0, 6.0 Hz, 1H, Hs-1), 3.97 (t, ] =9.3 Hz, 1H, H-3), 3.78 (dd,
J=10.8, 5.3 Hz, 1H, Hsu-34), 3.70 (dd, [ =9.9, 9.1 Hz, 1H, H-4), 3.57-3.54 (m, 2H, H-2, Hsn-3v), 2.32-2.28
(m, 4H, 2 x CO-CHz2), 1.61-1.57 (m, 4H, 2 x CO-CH2>-CH?), 1.31-1.23 (m, 48H, 2 x CH>-CH2>—~(CHz2)12—
CHs),0.88 (t, ] =7.0 Hz, 6H, 2 x CH3); LR-ESI-MS m/z calcd. for Ce2HosO11 [M — H]-1013.7, found 1013.9.

1,2-Dipalmitoyl-3-O-(2',3',4'-tri-O-benzyl-6'-O-sulfo-a-D-glucopyranoside)-sn-glycerol (31)

OH o HO,S0
BnOo SO;py BnO
Bn OB Opalmitoyl ~pmF nO OB Opalmitoyl
97 ~~~—-Opalmitoy! 31 O._~_Opalmitoyl

SOs-py (0.21 g, 1.3 mmol) was added to a solution of 27 (0.13 g, 0.1 mmol) in DMF (8 mL) under
nitrogen. After strring for 1 h, the solution was concentrated under reduced pressure. The resulting
residue was diluted with CH2Cl2 (30 mL) and washed with sat. NaHCOs: and water. The organic layer
was dried on Na250s and evaporated to dryness. Purification by column chromatography
(CH2Cl2/CH30H 10:1) afforded 31 (0.12 g, 86%) as a colorless oil. 'TH-NMR (600 MHz, CDCls): & 7.28—
7.13 (m, 15H, ArH), 5.23-5.27 (m, 1H, Hsn-2), 4.89 (d, ]=2.9 Hz, 1H, H-1),4.87 (d, ] =11.2 Hz, 1H, PhCH),
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4.76 (d, ] = 10.7 Hz, 1H, PhCH), 4.73 (d, ] = 11.1 Hz, 1H, PhCH), 4.64 (d, ] = 10.5 Hz, 1H, PhCH), 4.57
(d, J=12.1 Hz, 1H, PhCH), 4.54 (d, ] = 11.8 Hz, 1H, PhCH), 4.33-4.21 (m, 3H, Hsu-12, H-6 x 2), 4.15 (dd,
J=11.9, 6.8 Hz, 1H, Hsv-1v), 3.88 (t, ] =9.2 Hz, 1H, H-3), 3.84-3.82 (m, 1H, Hsn-32), 3.78 (dd, ] =11.0, 3.6
Hz, 1H, Hsn-3v), 3.57-3.47 (m, 3H, H-5, H-2, H-4), 2.32-2.28 (m, 4H, 2 x CO-CH>), 1.61-1.57 (m, 4H, 2 x
CO-CH>-CHz), 1.31-1.23 (m, 48H, 2 x CH>-CH>—(CHz)12-CH3), 0.88 (t, ] = 7.0 Hz, 6H, CH3 x 2); LR-
ESI-MS m/z calcd. for Ce2Hos013S [M — H]~ 1079.6, found 1079.9.

1,2-Dipalmitoyl-3-O-[2",3",4",6"-tetra-O-benzyl-a-D-galactopyranosyl-(1"—6')-2',3',4'-tri-O-benzyl-
a-D-glucopyranosyl]-sn-glycerol (32)

OB"OBn

OH OBn
BnO Q n
Bro BnO TMSOTf

OCO(CH,)¢,CH; +
B0 0 0CO(GH)1CHs c0|3 BROG
27 OCO(CH,),4CH;
NH B;g O~ 0CO(CHy)14CHs

To a solution of compound 27 (0.10 g, 0.10 mmol), 28 [3] (82 mg, 0.12 mmol) and 4 A molecular
sieves in dry CH2Clz2 (12 mL) at 0 °C under nitrogen was added TMSOTf (4 pL, 0.02 mmol). The
mixture was stirred for 1 h at 0 °C and then neutralized by EtsN and filtered. The filtrate was
concentrated to give a residue that was purified by column chromatography (petroleum ether-AcOEt,
8:1) affording compound 32 as a colorless oil (114 mg, 75%). 'H-NMR (600 MHz, CDCls): & 7.35-7.19
(m, 35H, ArH), 5.23-5.19 (m, 1H, Hsu-2), 5.03 (d, ] = 3.7 Hz, 1H, H-1""), 4.94-4.90 (m, 2H, PhCH x 2),
4.85 (d, J=11.0 Hz, 1H, PhCH), 4.81-4.77 (m, 2H, PhCH x 2), 4.72-4.70 (m, 3H, PhCH x 3), 4.67 (d, ] =
3.4 Hz, 1H, H-1"), 4.62-4.60 (m, 2H, PhCH x 2), 4.55 (d, | =11.5 Hz, 1H, PhCH), 4.48 (d, J=12.0 Hz, 1H,
PhCH), 443 (d, ] = 11.7 Hz, 1H, PhCH), 4.38 (dd, | = 11.9, 3.3 Hz, 1H, Hsn-1a), 4.55 (d, ] = 12.0 Hz, 1H,
PhCH), 4.17 (dd, ] =11.9, 6.2 Hz, 1H, Hsn-w), 4.03 (dd, ] =9.8, 3.7 Hz, 1H, H-2""), 3.94-3.84 (m, 4H, H-
3',H-3"", H-4"", H-5""), 3.74-3.68 (m, 4H, H-6" x 2, H-5', Hsn-34), 3.55-3.47 (m, 2H, H-6"" x 2, H-4', Hsu-
av), 3.37 (dd, ] =9.5, 3.4 Hz, 1H, H-2’), 2.36-2.23 (m, 4H, COCH: x 2), 1.67-1.56 (m, 4H, O=CCH:CH: x
2), 1.30-1.23 (m, 48H, (CH2)12 x 2), 0.88 (t, ] = 6.9 Hz, 6H, CHs x 2); LR-MALDI-MS m/z calcd. for

CosH130015 Na [M + Na]* 1545.9, found 1545.7.

Bis(tetradecyl)methyl-6-azide-2,3,4-tri-O-benzyl-6-deoxy-a-D-glucopyranoside (33)

3 N3
Ci1aHz9 0 o
\ B9 TMSOTf BpO
CH on OBpy ccj. Et0 Bno Ci4H29
14H29 +wCCls BnO 0"<C H
32 8 NH 33 1429

A solution of 32 [4] (0.5 g, 1.2 mmol) in dry Et2O (35 mL) was added freshly dried powdered 4
A MS and cooled to 0 °C, then catalytic amount of TMSOTf (35 pL, 1.2 mmol) was added and the
mixture was stirred for 20 min at room temperature. The solution of 8 (0.6 g, 0.97 mmol) in dry EtzO
(10 mL) was slowly added and stirred for 30 min. The mixture was quenched by EtsN and filtered to
remove 4 A MS. The filtrate was concentrated and purified by column chromatography on silica gel
(petroleum ether/AcOEt: 15/1) to afford 33 (0.42 g, 49%) as a white solid. 'H-NMR (500 MHz, CDCls):
07.35-7.27 (m, 15H, ArH), 5.00 (d, ] =10.8 Hz, 1H, PhCH), 4.94 (d, ] =3.7 Hz, 1H, H-1), 491 (d, ] =11.0
Hz, 1H, PhCH), 4.81 (d, ] = 10.8 Hz, 1H, PhCH), 4.73 (d, ] = 11.7 Hz, 1H, PhCH), 4.73 (d, ] = 11.7 Hz,
1H, PhCH), 4.59 (d, ] =11.0 Hz, 1H, PhCH), 3.99 (t, ] = 9.3 Hz, 1H, H-3), 3.92 (ddd, ] =9.7, 5.4, 2.4 Hz,
1H, H-5), 3.59-3.56 (m, 1H, -OCH-), 3.53 (dd, ] =9.7, 3.8 Hz, 1H, H-2), 3.46-3.40 (m, 2H, H-4, H-6a),
3.35 (dd, ] =13.0, 5.4 Hz, 1H, H-6b), 1.53-1.48 (m, 4H, OCH-(CH?2)2), 1.27-1.22 (m, 48H, (CH2)12 x 2),
0.88 (t, ] = 7.0 Hz, 6H, CHs x 2); HR-MALDI-MS m/z calcd. for CssHs7OsNs Na 904.6543 [M + Nal*,
found 904.6555.

Bis(tetradecyl)methyl-6-amino-2,3,4-tri-O-benzyl-6-deoxy-a-D-glucopyranoside (34)
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N3 NH,
o]
BEO BEO 0
no Pd/C no
Ci4Hag > Ca4H2o
Bno 0—< EtOAc/MeOH Bno 0-—<
Cq4H Cq4H
33 1429 34 1429

To a solution of 33 (60 mg, 0.07 mmol) in 4 mL AcOEt/MeOH (1:1) was treated with 10%
palladium (30 mg) and stirred at r.t. under hydrogen atmosphere for 2 h. After filtration the solvent
was evaporated and the residue was purified by silica column chromatography (CH2Cl-MeOH 15:1)
to afford a-anomer 34 (51 mg, 88%) as a yellow oil. 'H-NMR (500 MHz, CDCls):  7.35-7.29 (m, 15H,
ArH), 5.00 (d, J=10.8 Hz, 1H, PhCH), 4.88 (d, ] =3.7 Hz, 1H, H-1), 4.89 (d, ] = 11.0 Hz, 1H, PhCH), 4.82
(d, J=10.8 Hz, 1H, PhCH), 4.73 (d, ] = 11.7 Hz, 1H, PhCH), 4.68-4.63 (m, 2H, PhCH x 2), 4.00 (t, ] =9.3
Hz, 1H, H-3), 3.74-3.69 (m, 3H, H-5, -NH>), 3.56-3.53 (m, 1H, OCH), 3.48 (dd, ] = 9.8, 3.7 Hz, 1H, H-
2),3.37 (t,] =9.4 Hz, 1H, H-4), 2.97 (dd, | = 13.4, 2.6 Hz, 1H, H-6a), 3.35 (dd, ] =13.4, 5.5 Hz, 1H, H-
6b), 1.51-1.47 (m, 4H, -OCH—-(CH2)2), 1.27-1.22 (m, 48H, -(CH2)12 x 2), 0.88 (t, ] = 6.9 Hz, 6H, CHs x 2);
LR-ESI-MS m/z caled. for CssHooNOs [M + H]* 856.7, found 856.6.

General procedures for 35a-35¢
NH, NHR

o 0
Bﬁgcﬁﬁ &ty ReOH EDCL HOBY, CH;Cl, ngm o . 35aR=acetyl
" B 14529 35b R= hexanoyl
BnO O or Ac,0, CH,CI (o) y
CiqH2o 2 22 BnO <C14H29 35c R= palmitoyl
34 35

To a solution of compound 34 (80 mg, 0.09 mmol) in CH2Clz (5 mL) was added Ac2O (20 pL, 0.2
mmol) and DMAP (2 mg, 0.02 mmol) at 0 °C. After stirring for 1 h, the mixture was washed with
saturated NaHCO:s and brine. The organic layer was dried over Na2SOs and concentrated. The residue
was chromatographed (AcOEt-petroleum ether 1:4) to afford 35a (70 mg, 87%) as a white solid.

To a solution of compound 34 (80 mg, 0.09 mmol) in CH2Cl2 (5 mL) were sequentially added
EDCI (21 mg, 0.11 mmol), HOBt (15 mg, 0.11 mmol) and corresponding fatty acids (hexadecanoic
acid, or palmitic acid, 1.2 eq) at 0 °C. After stirring for 1 h, the mixture was diluted with saturated
NaHCQO: and brine. The organic layer was dried over Na:5O: and concentrated. The residue was
chromatographed (AcOEt-petroleum ether 1:8) to afford 35b (50 mg, 58%) and 35¢ (85 mg, 86%)
respectively as white solids.

Bis(tetradecyl)methyl-N-acetyl-2,3,4-tri-O-benzyl-6-amino-6-deoxy-a-D-glucopyranoside (35a)

H-NMR (500 MHz, CDCls): d 7.38-7.28 (m, 15H, ArH), 5.57 (dd, ] = 6.2, 3.9 Hz, 1H, -NH), 4.99
(d, J=10.8 Hz, 1H, PhCH), 4.87 (d, | = 3.9 Hz, 1H, H-1), 4.86-4.82 (m, 2H, PhCH x 2),4.74 (d, ] =12.0
Hz, 1H, PhCH),4.68 (d, ] = 12.0 Hz, 1H, PhCH), 4.63 (d, ] = 10.5 Hz, 1H, PhCH), 4.00 (t, ] =9.3 Hz, 1H,
H-3), 3.84-3.80 (m, 1H, H-6a), 3.75-3.70 (m, 1H, H-5), 3.53-3.49 (m, 1H OCH), 3.47 (dd, ] =9.8, 3.7 Hz,
1H, H-2), 3.35 (dt, ] = 13.9, 3.7 Hz, 1H, H-6b), 3.28 (t, ] = 9.3 Hz, 1H, H-4), 1.92 (s, 3H, COCHs3), 1.51-
1.47 (m, 4H, OCH—(CHz2)2), 1.35-1.22 (m, 48H, (CH2)12 x 2), 0.88 (t, | =6.9 Hz, 6H, CH3 x 2); HR-MALDI-
MS m/z calcd. for CssHo1OsN Na [M + Na]* 920.6739, found 920.6748.

Bis(tetradecyl)methyl-N-hexanoyl-2,3,4-tri-O-benzyl-6-amino-6-deoxy-a-D-glucopyranoside (35b)

1IH-NMR (500 MHz, CDCls): d 7.38-7.27 (m, 15H, ArH), 5.58 (dd, ] = 6.5, 4.2 Hz, 1H, -NH), 4.99
(d, ] =10.8 Hz, 1H, PhCH), 4.87 (d, ] = 3.7 Hz, 1H, H-1), 4.84 (d, ] = 10.0 Hz, 2H, PhCH x 2), 4.74 (d, ] =
11.8 Hz, 1H, PhCH), 4.68 (d, ] = 11.8 Hz, 1H, PhCH), 4.63 (d, ] = 10.5 Hz, 1H, PhCH), 4.00 (t, = 9.3 Hz,
1H, H-3), 3.84-3.80 (m, 1H, H-6a), 3.78-3.72 (m, 1H, H-5), 3.54-3.50 (m, 1H OCH), 3.46 (dd, ] = 9.8, 3.4
Hz, 1H, H-2), 3.37 (dt, ] = 13.7, 3.7 Hz, 1H, H-6b), 3.28 (t, ] = 9.4 Hz, 1H, H-4), 2.11 (t, ] = 7.7 Hz, 2H,
COCH?), 1.63-1.58 (m, 4H, OCH—(CHz)z), 1.50-1.47 (m, 2H, COCH2CHz), 1.34-1.25 (m, 52H, (CH2)12 x
2, COCH2CH2(CHz)2), 0.90-0.86 (m, 9H, CH; x 3); HR-MALDI-MS m/z calcd. for CezHowOsN Na [M +
Nal- 976.7365, found 976.7379.
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Bis(tetradecyl)methyl-N-palmitoyl-2,3,4-tri-O-benzyl-6-amino-6-deoxy-a-D-glucopyranoside (35¢)

IH-NMR (500 MHz, CDCL):  7.37-7.27 (m, 15H, ArH), 5.57 (dd, ] = 6.9, 4.0 Hz, 1H, -NH), 4.98
(d, J=10.8 Hz, 1H, PhCH), 4.87 (d, ] = 3.7 Hz, 1H, H-1), 4.88-4.82 (m, 2H, PhCH x 2), 4.74 (d, ] = 11.8Hz,
1H, PhCH), 4.68 (d, ] = 11.8 Hz, 1H, PhCH), 4.63 (d, ] = 10.3 Hz, 1H, PhCH), 3.99 (t, ] = 9.2 Hz, 1H, H-
3), 3.84-3.79 (m, 1H, H-6a), 3.76-3.71 (m, 1H, H-5), 3.53-3.49 (m, 1H OCH), 3.46 (dd, ] = 9.7, 3.6 Hz,
1H, H-2), 3.37 (dt, ] = 13.8, 3.9 Hz, 1H, H-6b), 3.28 (t, ] = 9.4 Hz, 1H, H-4), 2.11 (t, ] = 7.6 Hz, 2H, COCHp),
1.58-1.47 (m, 6H, COCH:CHz, OCH(CHz)2), 1.35-1.22 (m, 72H, COCH2CH2(CHz)12, (CH2)12 x 2), 0.88
(t, ] = 6.9 Hz, 9H, CH; x 3); HR-MALDI-MS m/z calcd. for CHi190eN Na [M + Na]* 1116.8930, found
1116.8927.
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