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Detailed biomolecule synthesis procedure:

Synthesis of (4): 2,3,4-tri-O-acetyl-6-O-[(4-methylphenyl)sulfonyl]-α-D-glucopyranoside from 2,3,4-tri-O-acetyl-6-O-[(4- methylphenyl)sulfonyl]-α-D-glucopyranosyl:
One gram (2.92 mmol) of trehalose and 10 mL of anhydrous pyridine were combined in a 100 mL round bottom flask. Subsequently, 2.29 g (12 mmol) of p-toluenesulfonyl chloride was added, and the mixture was stirred with magnetic stir bar at room temperature for three hours until it was verified by thin-layer chromatography (eluent: 7:3 v/v ethyl acetate/methanol, adding 3 drops of acetic acid, developer: ethanolic solution of 5 % v/v sulfuric acid, followed by heating) and the trehalose was completely consumed. Acetic anhydride (2.2 mL; 20.4 mmol) was added and the system was left under magnetic stirring overnight. The next day, thin layer chromatography (eluent: 8:2 v/v ethyl acetate/hexane, adding 3 drops of acetic acid, developer: 5 % v/v ethanolic sulfuric acid solution, followed by heating) confirmed that the reaction was complete. The reaction mixture was poured into 150 mL of ice water while maintaining continual (manual) stirring. The white precipitate was filtered under reduced pressure, washed with ice water, and the solid recrystallized from methanol. Derivative 4 was obtained with a 94 % yield.

Chemical characterization of (4): 2,3,4-tri-O-acetyl-6-O-[(4-methylphenyl)sulfonyl]-α-D-glucopyranoside from 2,3,4-tri-O-acetyl-6-O-[(4-methylphenyl)sulfonyl]-α-D-glucopyranosyl: 
IV (vmax, cm-1, ATR): 2,961 (C-H, C sp3); 1,752 (C=O); 1,366 (S=O); 1,215 (C–O).
RMN 1H (300 MHz, DMSO-d6, δ): 7.73 (d, 4H, J = 8.1 Hz, H-Ar), 7.31 (d, 4H, J = 8.1 Hz, H-Ar), 5.43–5.37 (m, 2H, H-sugar), 4.97–4.87 (m, 6H, H-sugar), 4.11–4.0 (m, 4H, C-6), 2.44 (6H, s, CH3 tosyl), 2.03 (m, 18H, CH3 acetyl).

Synthesis of (5): 2,3,4-tri-O-acetyl-6-azido-6-deoxy-α-D-glucopyranoside from 2,3,4-tri-O-acetyl-6-azido-6-deoxy-α-D-glucopyranosyl:
In a round bottom flask, 0.5 g (0.55 mmol) of (4) was solubilized in 9 mL of N,N-dimethylformamide and then 1.1 g (16.6 mmol) of sodium azide was added. The system was stirred with a magnetic stir bar at 90 °C for 24 hours. CCD (eluent: 7:3 v/v hexane/ethyl acetate; developer: 5 % v/v ethanolic sulfuric acid solution or 2 % v/v ethanolic ninhydrin solution, followed by heating) verified that there was no more starting material. The reaction mixture was poured into 50 mL of ice water while being continually stirred. The precipitate was filtered under reduced pressure and washed with water. A white solid with a 91 % yield was obtained.

Chemical characterization of (5): 2,3,4-tri-O-acetyl-6-azido-6-deoxy-α-D-glucopyranoside from 2,3,4-tri-O-acetyl-6-azido-6-deoxy-α-D-glucopyranosyl:
IV (vmax, cm-1, ATR): 2,960 (CH C-sp3); 2,104 (N=N=N); 1,753 (C=O); 1 218 (C-O).
RMN 1H (300 MHz, DMSO-d6, δ): 5.50–5.44 (m, 4H, H-sugar), 5.10–4.96 (m, 4H, sugar), 4.10–4.06 (m, 2H, sugar), 2.06 (m, 18H, CH3 acetyl), 3.35–3.15 (m, 4H, C-6 and C-6’).

Synthesis of (3): 6-O-[(4-methylphenyl)sulfonyl]-α-D-glucopyranoside from 6-O-[(4-methylphenyl)sulfonyl]-α-D-glucopyranosyl:
One-gram (2.92 mmol) of (4) or 0.5 g (7.76 mmol) of (5) were solubilized in 10 mL of methanol while stirring, followed by the addition of a potassium hydroxide (KOH) pellet. The system was stirred with a magnetic stir bar in an ice bath (0 °C) for 1 hour until CCD (eluent: 8:2 v/v ethyl acetate/hexane; developer: 5 % v/v ethanolic sulfuric acid solution or 2 % v/v ethanolic ninhydrin solution, followed by heating) confirmed no more acetylated regents. Subsequently, IRA 120 resin was added to the solution until it was neutralized. The solution was filtered, and the solvent evaporated by heating and reduced pressure. A white solid was formed, with a 95 % yield of (2) and a 97 % yield of (3).

Chemical characterization of (3): 6-O-[(4-methylphenyl)sulfonyl]-α-D-glucopyranoside from 6-O-[(4-methylphenyl)sulfonyl]-α-D-glucopyranosyl:

For (2):
RMN 1H (300 MHz, DMSO-d6, δ): 7.78–7.74 (4H, m, Ar-H), 7.47–7.45 (4H, m, Ar-H), 4.15–3.06 (20H, m, sugar and OH), 2.40 (6H, s, CH3); 13C-NMR (75 MHz, DMSO) δ: 144.9 (2C, Ar), 130.0 (4C, Ar), 127.6 (4C, Ar), 125.3 (2C, Ar), 72.8 (2C, sugar), 72.68 (2C, sugar), 70.08 (2C, sugar), 69.78 (2C, sugar), 69.68 (2C, sugar), 69.48 (2C, sugar), 21.18 (2C, sugar).

For (3):
RMN 1H (300 MHz, DMSO-d6, δ): δ: 5.63–2.40 (20H, m, sugar, OH); 13C-NMR (75 MHz, DMSO) δ: 94.7 (2C, sugar), 72.6 (2C, sugar), 70.7 (2C, sugar), 69.7 (2C, sugar), 69.4 (2C, sugar), 68.2 (2C, sugar).
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