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1. Experimental procedures: Synthesis

General methods

All the chemicals used were purchased from commercial sources without further purification. All 
reactions were monitored by  TLC on Merck silica gel plates 60 F254. Silica gel 60 (particle size 
0.035-0.070 mm) was used for column chromatography. 1H NMR spectra were recorded at 400  or 
800 MHz and 13C spectra at 100 or 200 MHz respectively on Bruker DPX spectrometers. Mass 
spectra (MS) were recorded using a Micromass Platform II spectrometer using an electro spray 
ionization source or via the EPSRC National Mass Spectrometry Service (Swansea). Isotope 
patterns for compounds with mass > 1000 are included in the SI. Infrared spectra were obtained by 
using a Bruker Alpha instrument. Melting points were determined using Stuart Scientific SMP10 
apparatus and are uncorrected. Optical rotations were obtained using an AA-1000 polarimeter. 
Elemental analyses were performed by Micro Analytical Laboratory, School of Chemistry, The 
University  of Manchester. NMR Data were reprocessed using iNMR 4 from Nucleomatica or 
Topspin. Lass spectra repot monoisotopic values where indicated, and most probable mass 
otherwise. Microwave reactor was a CEM Microwave Organic Synthesis Reactor. LCMS data were 
recorded using a LC-MSD-Trap-SL using a Supelco Ascentis C8, 5 micron column (4.6 x 30mm).

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-
(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-
azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-
α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-
(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranoside) uronate, 3 
The dodecasaccharide 2 (452 mg, 0.096 mmol) was dissolved in a mixture of MeOH/pyridine (5 
mL/2 mL) and heated to 50 °C for 7 h. The solvents were evaporated and co-evaporated with 
toluene (2x10 mL). The crude product was purified using flash column chromatography  (EtOAc/
hexane gradient 3:5 to 2:3). This yielded 3 (416 mg, 95%) as a white foam. Rf  0.19 (toluene/
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acetone 10:1). [α]D20
 = +21.5 (c = 0.26, CH2Cl2). 1H NMR (400 MHz; CDCl3): δ 8.10-8.08 (m, 2H, 

Bz), 7.98-7.90 (m, 10H, Bz), 7.53-6.98 (m, 108H, Ph), 5.60-5.52 (m, 5H, HCEGIK-1), 5.22-5.15 (m, 
5H, HCEGIK-2), 5.07-5.06 (m, 1H, HA-2), 5.04-5.03 (m, 1H, HA-1), 4.99-4.87 (m, 6H, HBDFHJL-1), 
4.83-4.30 (m, 42H, HACEGIK-5, 18xCH2Ph), 4.25-4.15 (m, 5H, HCEGIK-3), 4.06-3.16 (m, 43H, HA-3,  
HACEGIK-4, HBDFHJL-2, HBDFHJL-3, HBDFHJL-4, HBDFHJL-5, HBDFHJL-6ab), 3.47 (s, 3H, COOCH3), 3.46 
(s, 3H, COOCH3), 3.44 (s, 3H, COOCH3), 3.29 (s, 3H, COOCH3), 3.27 (s, 3H, COOCH3), 3.26 (s, 
3H, COOCH3), 3.22 (s, 3H, OCH3). 13C NMR (101 MHz; CDCl3): δ 169.6, 169.3, 169.3, 169.2, 
165.6, 165.2, 165.1, 138.0, 137.9, 137.9, 137.8, 137.8, 137.7, 137.6, 137.4, 137.4, 137.3, 133.6, 
133.5, 129.9, 129.9, 129.8, 129.5, 129.3, 129.3, 129.2, 128.8, 128.7, 128.6, 128.6, 128.4, 128.3, 
128.2, 128.2, 128.2, 128.1, 128.0, 128.0, 127.9, 127.8, 127.8, 127.7, 127.6, 127.5, 127.4, 127.3, 
127.3, 100.3, 99.3, 99.2, 99.2, 98.1, 98.0, 98.0, 98.0, 79.2, 78.3, 78.2, 78.1, 77.4, 77.3, 77.0, 76.7, 
75.9, 75.8, 75.8, 75.6, 75.5, 75.5, 75.4, 75.3, 74.8, 74.8, 74.5, 74.4, 74.2, 74.1, 74.1, 73.8, 73.7, 
73.6, 72.4, 72.4, 72.3, 71.3, 71.2, 71.1, 70.1, 70.6, 70.5, 70.5, 70.4, 70.4, 69.4, 67.9, 67.3, 67.3, 
67.3, 67.3, 67.2, 67.1, 67.1, 63.4, 63.1, 63.0, 62.7, 56.2, 52.1, 52.0, 51.7, 51.6. MALDI TOF MS: 
monoisotopic m/z: calcd for C247H250N18NaO67 [M+Na]+: 4562.7; found: 4562.6.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-4-O-trichloroacetyl-α-D-glucopyranosyl)-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranoside) uronate, 4 
Acceptor decasaccharide 3 (114 mg, 0.025 mmol) and thioglycoside tetrasaccharide donor  1 (53 
mg, 0.030 mmol) was dissolved in dry DCM (1 mL) under N2. Freshly  activated 4Å powdered 
molecular sieves (130 mg) was added and the solution cooled to 0 °C in an icebath. After 10 min. 
NIS (19 mg, 0.084 mmol) was added, and after another 10 min. AgOTf (catalytic amount) was 
added. The suspension changed colour from pale yellow to deep red, was stirred for 30 min. and the 
reaction was quenched into a separating funnel containing a mixture of DCM (30 mL), saturated 
aqueous NaHCO3 (20 mL) and Na2S2O3 (1 mL, 10% aqueous). After shaking until the iodine colour 
was removed the suspension was filtered through a short pad of Celite® washing with water and 
DCM. The layers were separated and the aqueous extracted with DCM (10 mL). The organic layers 
were combined, dried (MgSO4) and solvent removed in vacuo. The crude was purified by  silica gel 
flash column chromatography (toluene/acetone 20:1) to give 4 (118 mg, 76%) as a white foam. Rf  
0.32 (toluene/acetone 10:1). [α]D20

 = +31.9 (c = 0.45, CH2Cl2). 1H NMR (400 MHz; CDCl3): δ 
8.15-8.13 (m, 2H, Bz), 8.07-8.05 (m, 2H, Bz), 8.00-7.96 (m, 12H, Bz), 7.57-7.02 (m, 144H, Ph), 
5.64-5.56 (m, 7H, HCEGIKMO-1), 5.35 (t, J = 9.6 Hz, 1H, HP-4), 5.25-5.18 (m, 7H, HCEGIKMO-2), 
5.12-5.11 (m, 1H, HA-2), 5.08-5.07 (m, 1H, HA-1), 4.99-4.91 (m, 8H, HBDFHJLNP-1), 4.86-4.35 (m, 
56H, HACEGIKMO-5, 24xCH2Ph), 4.29-4.19 (m, 7H, HCEGIKMO-3), 4.12-3.20 (m, 80H, HA-3, 
HACEGIKMO-4, HBDFHJLNP-2, HBDFHJLNP-3, HBDFHJLN-4, HBDFHJLNP-5, HBDFHJLNP-6ab, 8xCOOCH3), 3.27 
(s, 3H, OCH3). 13C NMR (101 MHz; CDCl3): δ 169.5, 169.3, 169.2, 165.5, 165.2, 165.1, 160.2, 
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138.0, 137.9, 137.8, 137.8, 137.7, 137.6, 137.4, 137.4, 137.4, 137.2, 137.2, 136.7, 133.6, 133.6, 
133.5, 130.0, 129.9, 129.9, 129.8, 129.7, 129.5, 129.4, 129.3, 129.2, 129.0, 129.0, 128.9, 128.8, 
128.7, 128.6, 128.5, 128.4, 128.3, 128.2, 128.2, 128.1, 128.1, 128.0, 127.9, 127.8, 127.8, 127.8, 
127.7, 127.6, 127.5, 127.3, 125.3, 100.3, 99.2, 99.1, 98.3, 98.0, 98.0, 89.7, 78.2, 78.1, 78.0, 77.3, 
77.3, 77.0, 77.0, 76.7, 76.7, 76.6, 75.9, 75.8, 75.7, 75.6, 75.5, 75.4, 75.3, 74.9, 74.8, 74.7, 74.5, 
74.4, 74.3, 74.2, 74.1, 73.8, 73.7, 73.6, 72.4, 72.3, 71.3, 71.2, 71.1, 71.1, 70.6, 70.6, 70.5, 70.5, 
70.5, 70.4, 70.4, 69.6, 69.2, 69.2, 68.0, 67.3, 67.3, 67.3, 67.2, 67.1, 67.1, 63.4, 63.2, 63.0, 56.2, 
52.0, 51.9, 51.7, 51.7, 51.6.  MALDI TOF MS: m/z: calcd for C331H331Cl3N24NaO90 [M+Na]+: 
monoisotopic m/z: 6209.1; found: 6209.1. 

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-
azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-
α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-
(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)- (1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranoside) uronate, 5 
The hexadecasaccharide 4 (279 mg, 0.045 mmol) was dissolved in a mixture of MeOH/pyridine (3 
mL/1 mL) and heated to 40 °C for 12 h. The solvents were evaporated and co-evaporated with 
toluene (2x10 mL). The crude product was purified using flash column chromatography (toluene/
acetone 20:1 to 15:1). This yielded 5 (245 mg, 90%) as a white solid. Rf  0.18 (toluene/acetone 
10:1). [α]D20

 = +43.6 (c = 0.36, CH2Cl2). 1H NMR (400 MHz; CDCl3): δ 8.10-8.08 (m, 2H, Bz), 
7.98-7.90 (m, 14H, Bz), 7.55-7.00 (m, 144H, Ph), 5.58-5.50 (m, 7H, HCEGIKMO-1), 5.22-5.14 (m, 
7H, HCEGIKMO-2), 5.07-5.06 (m, 1H, HA-2), 5.04-5.03 (m, 1H, HA-1), 4.99-4.92 (m, 8H, 
HBDFHJLNP-1), 4.87-4.33 (m, 56H, HACEGIKMO-5, 24xCH2Ph), 4.24-4.15 (m, 7H, HCEGIKMO-3), 
4.06-3.17 (m, 81H, HA-3, HACEGIKMO-4, HBDFHJLNP-2, HBDFHJLNP-3, HBDFHJLNP-4, HBDFHJLNP-5, 
HBDFHJLNP-6ab, 8xCOOCH3), 3.22 (s, 3H, OCH3). MALDI TOF MS: m/z: calcd for 
C329H332N24NaO89 [M+Na]+: monoisotopic m/z: 6065.2; found: 6065.1.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-4-O-trichloroacetyl-α-D-glucopyranosyl)-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
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idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranoside) uronate, 6 
Acceptor hexadecasaccharide 5 (286 mg, 0.047 mmol) and thioglycoside tetrasaccharide donor 1 
(108 mg, 0.061 mmol) was dissolved in dry DCM (2 mL) under N2. Freshly  activated 4Å powdered 
molecular sieves (171 mg) was added and the solution cooled to 0 °C in an icebath. After 10 min. 
NIS (33 mg, 0.147 mmol) was added, and after another 10 min. AgOTf (catalytic amount) was 
added. The suspension changed colour from pale yellow to deep red, was stirred for 30 min. and the 
reaction was quenched into a separating funnel containing a mixture of DCM (30 mL), saturated 
aqueous NaHCO3 (20 mL) and Na2S2O3 (1 mL, 10% aqueous). After shaking until the iodine colour 
was removed the suspension was filtered through a short pad of Celite® washing with water and 
DCM. The layers were separated and the aqueous extracted with DCM (10 mL). The organic layers 
were combined, dried (MgSO4) and solvent removed in vacuo. The crude was purified by  silica gel 
flash column chromatography (toluene/acetone 20:1 to 15:1 to 10:1) followed by precipitation 
(dissolved in EtOAc (5 mL) and hexane (5 mL) added) and filtration to give 6 (295 mg, 81%) as a 
white solid.  Rf  0.31 (toluene/acetone 10:1). [α]D20

 = +52.5 (c = 0.33, CH2Cl2). 1H NMR (800 MHz; 
CDCl3) δ 8.10-8.09 (m, 2H, Bz), 8.02-8.01 (m, 2H, Bz), 7.94-7.91 (m, 16H, Bz), 7.55-7.02 (m, 
180H, Ph), 5.58-5.53 (m, 9H, HCEGIKMOQS-1), 5.31 (t, J = 9.6 Hz, 1H, HT-4), 5.19-5.14 (m, 9H, 
HCEGIKMOQS-2), 5.09-5.08 (m, 1H, HA-2), 5.05-5.04 (m, 1H, HA-1), 4.95-4.88 (m, 10H, 
HBDFHJLNPRT-1), 4.83-4.34 (m, 70H, HACEGIKMOQS-5, 30xCH2Ph), 4.26-4.16 (m, 9H, HCEGIKMOQS-3), 
4.06-3.18 (m, 100H, HA-3, HACEGIKMOQS-4, HBDFHJLNPRT-2, HBDFHJLNPRT-3, HBDFHJLNPR-4, 
HBDFHJLNPRT-5, HBDFHJLNPRT-6ab, 10xCOOCH3), 3.24 (s, 3H, OCH3). 13C NMR (201 MHz; CDCl3): δ 
169.6, 169.4, 165.7, 165.2, 160.3, 138.0, 137.9, 137.5, 137.3, 133.7, 133.5, 130.0, 129.9, 129.4, 
128.8, 128.5, 128.1, 128.0, 127.9, 127.7, 127.6, 127.4, 127.2, 99.3, 98.4, 98.1, 78.1, 77.0, 76.1, 
76.0, 75.6, 75.5, 75.0, 74.8, 74.5, 74.3, 73.9, 73.8, 72.7, 72.6, 71.4, 70.8, 70.7, 70.6, 69.8, 69.3, 
67.4, 63.5, 63.1, 52.1, 52.0, 51.7. MALDI TOF MS: monoisotopic m/z: calcd for 
C413H413Cl3N30NaO112 [M+Na]+: 7711.7; found: 7711.8. 

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-
azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-
α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-
(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranoside) uronate, 7 
The icosasaccharide 6 (278 mg, 0.036 mmol) was dissolved in a mixture of MeOH/pyridine (5 mL/
2.5 mL) and heated to 60°C for 5 h. The solvents were evaporated and co-evaporated with toluene 
(2x10 mL). The crude product was purified using flash column chromatography (toluene/acetone 
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15:1) followed by precipitation (dissolved in EtOAc (5 mL) and hexane (5 mL) added) and 
filtration to yield 7 (264 mg, 97%) as a white solid. Rf  0.18 (toluene/acetone 10:1). [α]D20

 = +59.7 
(c = 0.29, CH2Cl2). 1H NMR (400 MHz; CDCl3) δ 8.11-8.09 (m, 2H, Bz), 7.99-7.92 (m, 18H, Bz), 
7.55-7.01 (m, 180H, Ph), 5.60-5.55 (m, 9H, HCEGIKMOQS-1), 5.23-5.16 (m, 9H, HCEGIKMOQS-2), 
5.08-5.07 (m, 1H, HA-2), 5.04-5.03 (m, 1H, HA-1), 4.99-4.87 (m, 10H, HBDFHJLNPRT-1), 4.83-4.34 
(m, 70H, HACEGIKMOQS-5, 30xCH2Ph), 4.24-4.15 (m, 9H, HCEGIKMOQS-3), 4.06-3.18 (m, 101H, HA-3, 
HACEGIKMOQS-4, HBDFHJLNPRT-2, HBDFHJLNPRT-3, HBDFHJLNPRT-4, HBDFHJLNPRT-5, HBDFHJLNPRT-6ab, 
10xCOOCH3), 3.24 (s, 3H, OCH3), 2.66 (broad s, 1H, OH). MALDI TOF MS: monoisotopic m/z: 
calcd for C411H414N30NaO111 [M+Na]+: 7567.8; found: 7567.9.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-4-O-trichloroacetyl-α-D-glucopyranosyl)-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranoside) uronate 8 
Acceptor icosasaccharide 7 (254 mg, 0.034 mmol) and thioglycoside tetrasaccharide donor  1 (77 
mg, 0.044 mmol) was dissolved in dry DCM (2 mL) under N2. Freshly  activated 4Å powdered 
molecular sieves (185 mg) was added and the solution cooled to 0 °C in an icebath. After 10 min. 
NIS (19 mg, 0.084 mmol) was added, and after another 10 min. AgOTf (catalytic amount) was 
added. The suspension changed colour from pale yellow to deep red, was stirred for 30 min. and the 
reaction was quenched into a separating funnel containing a mixture of DCM (30 mL), saturated 
aqueous NaHCO3 (20 mL) and Na2S2O3 (1 mL, 10% aqueous). After shaking until the iodine colour 
was removed the suspension was filtered through a short pad of Celite® washing with water and 
DCM. The layers were separated and the aqueous extracted with DCM (10 mL). The organic layers 
were combined, dried (MgSO4) and solvent removed in vacuo. The crude was purified by  silica gel 
flash column chromatography (toluene/acetone 20:1 to 15:1 to 10:1) followed by precipitation 
(dissolved in warm EtOAc (5 mL) and hexane (5 mL) added) and filtration to give  8 (239 mg, 
77%) as a white solid. Also acceptor starting material (42 mg, 16%) was recovered.  Rf  0.29 
(toluene/acetone 10:1). [α]D20

 = +37.9 (c = 0.45, CH2Cl2). 1H NMR (400 MHz; CDCl3) δ 8.17-8.15 
(m, 2H, Bz), 8.09-8.07 (m, 2H, Bz), 8.02-7.97 (m, 20H, Bz), 7.59-7.05 (m, 216H, Ph), 5.62-5.58 
(m, 11H, HCEGIKMOQSUW-1), 5.31 (t, J = 9.6 Hz, 1H, HX-4), 5.26-5.22 (m, 9H, HCEGIKMOQSUW-2), 
5.14-5.13 (m, 1H, HA-2), 5.10-5.09 (m, 1H, HA-1), 4.99-4.92 (m, 12H, HBDFHJLNPRTVX-1), 4.88-4.36 
(m, 84H, HACEGIKMOQSUW-5, 36xCH2Ph), 4.30-4.19 (m, 11H, HCEGIKMOQSUW-3), 4.12-3.20 (m, 120H, 
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HA-3, HACEGIKMOQSUW-4, HBDFHJLNPRTVX-2, HBDFHJLNPRTVX-3, HBDFHJLNPRTV-4, HBDFHJLNPRTVX-5, 
HBDFHJLNPRTVX-6ab, 12xCOOCH3), 3.24 (s, 3H, OCH3). MALDI TOF MS: m/z: calcd for 
C495H495Cl3N36NaO134 [M+Na]+: 9221; found: 9221. 

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-
azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-
α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-
(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranoside) uronate, 9 
The tetracosasaccharide 8 (186 mg, 0.020 mmol) was dissolved in a mixture of MeOH/pyridine (3 
mL/2 mL) and heated to 60 °C for 6 h. The solvents were evaporated and co-evaporated with 
toluene (2x10 mL). The crude product was purified using flash column chromatography (toluene/
acetone 15:1 to 10:1) followed by precipitation (dissolved in warm EtOAc (5 mL) and hexane (5 
mL) added) and filtration to yield 9 (173 mg, 95%) as a white solid. Rf  0.18 (toluene/acetone 10:1). 
[α]D20

 = +44.0 (c = 0.36, CH2Cl2).  1H NMR (400 MHz; CDCl3) δ 8.10-8.08 (m, 2H, Bz), 7.99-7.90 
(m, 22H, Bz), 7.56-7.01 (m, 216H, Ph), 5.60-5.54 (m, 11H, HCEGIKMOQSUW-1), 5.24-5.16 (m, 11H, 
HCEGIKMOQSUW-2), 5.08-5.07 (m, 1H, HA-2), 5.04-5.03 (m, 1H, HA-1), 4.99-4.87 (m, 12H, 
HBDFHJLNPRTVX-1), 4.84-4.34 (m, 84H, HACEGIKMOQSUW-5, 36xCH2Ph), 4.26-4.16 (m, 11H, 
HCEGIKMOQSUW-3), 4.06-3.18 (m, 121H, HA-3, HACEGIKMOQSUW-4, HBDFHJLNPRTVX-2, HBDFHJLNPRTVX-3, 
HBDFHJLNPRTVX-4, HBDFHJLNPRTVX-5, HBDFHJLNPRTVX-6ab, 12xCOOCH3), 3.23 (s, 3H, OCH3), 2.56 (d, 
J = 2.5 Hz, 1H, OH). MALDI TOF MS: m/z: calcd for C493H496N36NaO133 [M+Na]+: 9076; found: 
9076.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-4-O-trichloroacetyl-α-D-glucopyranosyl)-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
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(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranoside) uronate, 10 
Acceptor tetracosasaccharide 9 (161 mg, 0.018 mmol) and thioglycoside tetrasaccharide donor 1 
(41 mg, 0.023 mmol) was dissolved in dry DCM (1.5 mL) under N2. Freshly activated 4Å powdered 
molecular sieves (174 mg) was added and the solution cooled to 0 °C in an icebath. After 10 min. 
NIS (15 mg, 0.067 mmol) was added, and after another 10 min. AgOTf (catalytic amount) was 
added. The suspension changed colour from pale yellow to deep red, was stirred for 30 min. and the 
reaction was quenched into a separating funnel containing a mixture of DCM (20 mL), saturated 
aqueous NaHCO3 (10 mL) and Na2S2O3 (1 mL, 10% aqueous). After shaking until the iodine colour 
was removed the suspension was filtered through a short pad of Celite® washing with water and 
DCM. The layers were separated and the aqueous extracted with DCM (10 mL). The organic layers 
were combined, dried (MgSO4) and solvent removed in vacuo. The crude was purified by  silica gel 
flash column chromatography (toluene/acetone 20:1 to 15:1 to 10:1) followed by precipitation 
(dissolved in warm EtOAc (5 mL) and hexane (5 mL) added) and filtration to give 10 (143 mg, 
75%) as a white solid. Also acceptor starting material (35 mg, 21%) was recovered.  Rf  0.29 
(toluene/acetone 10:1). [α]D20

 = +40.7 (c = 0.36, CH2Cl2). 1H NMR (400 MHz; CDCl3) δ 8.13-8.11 
(m, 2H, Bz), 8.05-8.03 (m, 2H, Bz), 7.98-7.93 (m, 24H, Bz), 7.57-7.05 (m, 252H, Ph), 5.59-5.55 
(m, 13H, H(BCDEFGHIJKLMN)ido-1), 5.34 (t, J = 9.6 Hz, 1H, HNglcn-4), 5.26-5.22 (m, 13H, 
H(BCDEFGHIJKLMN)ido-2), 5.10-5.09 (m, 1H, HAido-2), 5.07-5.06 (m, 1H, HAido-1), 4.99-4.88 (m, 14H, 
H(ABCDEFGHIJKLMN)glcn-1), 4.86-4.33 (m, 98H, H(ABCDEFGHIJKLMN)ido-5, 42xCH2Ph), 4.27-4.18 (m, 13H, 
H(BCDEFGHIJKLMN)ido-3), 4.12-3.20 (m, 140H, HAido-3, H(ABCDEFGHIJKLMN)ido -4, H(ABCDEFGHIJKLMN)glcn-2, 
H(ABCDEFGHIJKLMN)glcn-3, H(ABCDEFGHIJKLM)glcn -4, H(ABCDEFGHIJKLMN)glcn-5, H(ABCDEFGHIJKLMN)glcn-6ab, 
14xCOOCH3), 3.25 (s, 3H, OCH3). MALDI TOF MS: m/z: calcd for C577H577Cl3N42NaO156 [M
+Na]+: 10725; found: 10726.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-
azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-
α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-
(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
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(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranoside) uronate, 11 
The octacosasaccharide 10 (129 mg, 0.012 mmol) was dissolved in a mixture of MeOH/pyridine (2 
mL/2.5 mL) and heated to 60 °C for 4 h. The solvents were evaporated and co-evaporated with 
toluene (2x5 mL). The crude product was purified using flash column chromatography (toluene/
acetone 15:1 to 10:1) followed by precipitation (dissolved in warm EtOAc (5 mL) and hexane (5 
mL) added) and filtration to yield 11 (118 mg, 93%) as a white solid. Rf  0.18 (toluene/acetone 
10:1). [α]D20

 = +38.7 (c = 0.34, CH2Cl2).  1H NMR (400 MHz; CDCl3) δ 8.12-8.10 (m, 2H, Bz), 
8.00-7.98 (m, 2H, Bz), 7.96-7.92 (m, 24H, Bz), 7.57-7.05 (m, 252H, Ph), 5.60-5.53 (m, 13H, 
H(BCDEFGHIJKLMN)ido-1), 5.23-5.17 (m, 13H, H(BCDEFGHIJKLMN)ido-2), 5.09-5.08 (m, 1H, HAido-2), 
5.06-5.05 (m, 1H, HAido-1), 5.01-4.88 (m, 14H, H(ABCDEFGHIJKLMN)glcn-1), 4.85-4.32 (m, 98H, 
H(ABCDEFGHIJKLMN)ido-5, 42xCH2Ph), 4.27-4.16 (m, 13H, H(BCDEFGHIJKLMN)ido-3), 4.12-3.20 (m, 141H, 
HAido-3 , H(ABCDEFGHIJKLMN)ido -4 , H(ABCDEFGHIJKLMN)glcn-2 , H(ABCDEFGHIJKLMN)glcn-3 , 
H(ABCDEFGHIJKLMN)glcn -4, H(ABCDEFGHIJKLMN)glcn-5, H(ABCDEFGHIJKLMN)glcn-6ab, 14xCOOCH3), 3.22 (s, 
3H, OCH3), 2.60 (d, J = 2.4 Hz, 1H, OH). MALDI TOF MS: m/z: calcd for C575H578N42NaO155 [M
+Na]+: 10579; found: 10579.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-4-O-trichloroacetyl-α-D-glucopyranosyl)-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
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idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranoside) uronate, 12 
Acceptor octacosasaccharide 11 (147 mg, 0.014 mmol) and thioglycoside tetrasaccharide donor 1 
(32 mg, 0.018 mmol) was dissolved in dry DCM (1.5 mL) under N2. Freshly activated 4Å powdered 
molecular sieves (125 mg) was added and the solution cooled to 0 °C in an icebath. After 10 min. 
NIS (10 mg, 0.044 mmol) was added, and after another 10 min. AgOTf (catalytic amount) was 
added. The suspension changed colour from pale yellow to deep red, was stirred for 30 min. and the 
reaction was quenched into a separating funnel containing a mixture of DCM (20 mL), saturated 
aqueous NaHCO3 (10 mL) and Na2S2O3 (1 mL, 10% aqueous). After shaking until the iodine colour 
was removed the suspension was filtered through a short pad of Celite® washing with water and 
DCM. The layers were separated and the aqueous extracted with DCM (5 mL). The organic layers 
were combined, dried (MgSO4) and solvent removed in vacuo. The crude was purified by  silica gel 
flash column chromatography (toluene/acetone 20:1 to 15:1 to 10:1) followed by precipitation 
(dissolved in warm EtOAc (4 mL) and hexane (4 mL) added) and filtration to give 12  (132 mg, 
78%) as a white solid. Also acceptor starting material (28 mg, 19%) was recovered.  Rf  0.28 
(toluene/acetone 10:1). [α]D20

 = +41.9 (c = 0.33, CH2Cl2). 1H NMR (400 MHz; CDCl3) δ 8.18-8.16 
(m, 2H, Bz), 8.10-8.08 (m, 2H, Bz), 8.03-7.97 (m, 28H, Bz), 7.63-7.10 (m, 288H, Ph), 5.65-5.60 
(m, 15H, H(BCDEFGHIJKLMNOP)ido-1), 5.39 (t, J = 9.6 Hz, 1H, HPglcn-4), 5.27-5.23 (m, 15H, 
H(BCDEFGHIJKLMNOP)ido-2), 5.15-5.14 (m, 1H, HAido-2), 5.12-5.11 (m, 1H, HAido-1), 5.02-4.94 (m, 16H, 
H(ABCDEFGHIJKLMNOP)glcn-1), 4.92-4.38 (m, 112H, H(ABCDEFGHIJKLMNOP)ido-5, 48xCH2Ph), 4.32-4.22 (m, 
15H, H(BCDEFGHIJKLMNOP)ido-3), 4.14-3.22 (m, 160H, HAido-3, H(ABCDEFGHIJKLMNOP)ido -4, 
H ( A B C D E F G H I J K L M N O P ) g l c n - 2 , H ( A B C D E F G H I J K L M N O P ) g l c n - 3 , H ( A B C D E F G H I J K L M O ) g l c n - 4 , 
H(ABCDEFGHIJKLMNOP)glcn-5, H(ABCDEFGHIJKLMNOP)glcn-6ab, 16xCOOCH3), 3.28 (s, 3H, OCH3). MALDI 
TOF MS: m/z: calcd for C659H659Cl3N48NaO178 [M+Na]+: 12229; found: 12230. 

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-
azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-
α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-
(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
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idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranoside) uronate, 13 
The dotriacontasaccharide 12 (117 mg, 0.010 mmol) was dissolved in a mixture of MeOH/pyridine 
(2 mL/3 mL) and heated to 50 °C for 5 h. The solvents were evaporated and co-evaporated with 
toluene (2x5 mL). The crude product was purified using flash column chromatography (toluene/
acetone 15:1) followed by precipitation (dissolved in warm EtOAc (4 mL) and hexane (4 mL) 
added) and filtration to yield 13 (109 mg, 95%) as a white solid. Rf  0.18 (toluene/acetone 10:1). 
[α]D20

 = +38.3 (c = 0.16, CH2Cl2).  1H NMR (400 MHz; CDCl3) δ 8.18-8.16 (m, 2H, Bz), 8.06-8.04 
(m, 2H, Bz), 8.03-7.97 (m, 28H, Bz), 7.62-7.10 (m, 288H, Ph), 5.67-5.60 (m, 15H, 
H(BCDEFGHIJKLMNOP)ido-1), 5.27-5.23 (m, 15H, H(BCDEFGHIJKLMNOP)ido-2), 5.15-5.14 (m, 1H, HAido-2), 
5.11-5.10 (m, 1H, HAido-1), 5.06-4.94 (m, 16H, H(ABCDEFGHIJKLMNOP)glcn-1), 4.92-4.38 (m, 112H, 
H(ABCDEFGHIJKLMNOP)ido-5, 48xCH2Ph), 4.32-4.22 (m, 15H, H(BCDEFGHIJKLMNOP)ido-3), 4.14-3.22 (m, 
161H, HAido-3, H(ABCDEFGHIJKLMNOP)ido -4, H(ABCDEFGHIJKLMNOP)glcn-2, H(ABCDEFGHIJKLMNOP)glcn-3, 
H(ABCDEFGHIJKLMOP)glcn -4, H(ABCDEFGHIJKLMNOP)glcn-5, H(ABCDEFGHIJKLMNOP)glcn-6ab, 16xCOOCH3), 3.28 
(s, 3H, OCH3), 2.68 (broad s, 1H, OH). MALDI TOF MS: m/z: calcd for C657H660N48NaO177 [M
+Na]+: 12083; found: 12085.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-4-O-trichloroacetyl-α-D-glucopyranosyl)-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
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(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranoside) uronate, 14 
Acceptor dotriacontasaccharide 13 (93 mg, 0.008 mmol) and thioglycoside tetrasaccharide donor 1 
(20 mg, 0.011 mmol) was dissolved in dry DCM (1 mL) under N2. Freshly activated 4Å powdered 
molecular sieves (74 mg) was added and the solution cooled to 0 °C in an icebath. After 10 min. 
NIS (5 mg, 0.022 mmol) was added, and after another 10 min. AgOTf (catalytic amount) was 
added. The suspension changed colour from pale yellow to deep red, was stirred for 30 min. and the 
reaction was quenched into a separating funnel containing a mixture of DCM (20 mL), saturated 
aqueous NaHCO3 (10 mL) and Na2S2O3 (1 mL, 10% aqueous). After shaking until the iodine colour 
was removed the suspension was filtered through a short pad of Celite® washing with water and 
DCM. The layers were separated and the aqueous extracted with DCM (5 mL). The organic layers 
were combined, dried (MgSO4) and solvent removed in vacuo. The crude was purified by 
preparative TLC (toluene/acetone 12:1) followed by precipitation (dissolved in warm EtOAc (4 
mL) and hexane (4 mL) added) and filtration to give 14 (76 mg, 72%) as a white solid. Also 
acceptor starting material (22mg, 23%) was recovered.  Rf  0.28 (toluene/acetone 10:1). [α]D20

 = 
+38.8 (c = 0.45, CH2Cl2). 1H NMR (800 MHz; CDCl3) δ 8.09-8.08 (m, 2H, Bz), 8.01-8.00 (m, 2H, 
Bz), 7.95-7.91 (m, 32H, Bz), 7.54-7.02 (m, 324H, Ph), 5.57-5.52 (m, 17H, 
H(BCDEFGHIJKLMNOPQR)ido-1), 5.30 (t, J = 9.6 Hz, 1H, HRglcn-4), 5.18-5.14 (m, 17H, 
H(BCDEFGHIJKLMNOPQR)ido-2), 5.08-5.07 (m, 1H, HAido-2), 5.04-5.03 (m, 1H, HAido-1), 4.94-4.87 (m, 
18H, H(ABCDEFGHIJKLMNOPQR)glcn-1), 4.81-4.32 (m, 126H, H(ABCDEFGHIJKLMNOPQR)ido-5, 54xCH2Ph), 
4 .26-4 .15 (m, 17H, H(BCDEFGHIJKLMNOPQR)ido-3 ) , 4 .05-3 .18 (m, 176H, HAido-3 , 
H(ABCDEFGHIJKLMNOPQR)ido -4, H(ABCDEFGHIJKLMNOPQR)glcn-2, H(ABCDEFGHIJKLMNOPQR)glcn-3, 
H(ABCDEFGHIJKLMOPQ)glcn -4, H(ABCDEFGHIJKLMNOPQR)glcn-5, H(ABCDEFGHIJKLMNOPQR)glcn-6ab, 
18xCOOCH3), 3.24 (s, 3H, OCH3). 13C NMR (201 MHz; CDCl3): δ 169.6, 169.4, 165.7, 165.2, 
138.0, 137.9, 137.5, 137.3, 136.9, 133.7, 133.5, 130.0, 129.9, 129.4, 129.0, 128.8, 128.5, 128.4, 
128.1, 128.0, 127.9, 127.7, 127.6, 127.4, 99.3, 98.4, 98.1, 78.2, 77.0, 77.0, 76.1, 75.9, 75.6, 75.4, 
75.1, 74.9, 74.5, 74.3, 73.9, 73.75, 73.5, 72.7, 72.6, 71.4, 70.8, 70.7, 69.8, 69.3, 67.4, 63.5, 63.1, 
52.0, 51.7. MALDI TOF MS: m/z: calcd for C741H741Cl3N54NaO200 [M+Na]+: 13732; found: 13729. 

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl)-(1⟶4)-(methyl 2-O-benzoyl-3-
O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-
azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-
α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-
(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
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benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranoside) uronate, 15 
The hexatriacontasaccharide 14 (50.5 mg, 0.0037 mmol) was dissolved in a mixture of MeOH/
pyridine (2 mL/3 mL) and heated to 50 °C for 6 h. The solvents were evaporated and co-evaporated 
with toluene (2x5 mL). The crude product was purified using flash column chromatography 
(toluene/DCM/acetone 16:4:1 to 12:3:1) followed by precipitation (dissolved in warm EtOAc (4 
mL) and hexane (4 mL) added) and filtration to yield 15 (43.7 mg, 87%) as a white solid. Rf  0.17 
(toluene/acetone 10:1). 1H NMR (400 MHz; CDCl3) δ 8.12-8.10 (m, 2H, Bz), 8.00-7.99 (m, 2H, 
Bz), 7.98-7.92 (m, 32H, Bz), 7.56-7.02 (m, 324H, Ph), 5.59-5.54 (m, 17H, 
H(BCDEFGHIJKLMNOPQR)ido-1), 5.23-5.17 (m, 17H, H(BCDEFGHIJKLMNOPQR)ido-2), 5.09-5.08 (m, 1H, 
HAido-2), 5.05-5.04 (m, 1H, HAido-1), 4.94-4.88 (m, 18H, H(ABCDEFGHIJKLMNOPQR)glcn-1), 4.82-4.33 (m, 
126H, H(ABCDEFGHIJKLMNOPQR)ido-5, 54xCH2Ph), 4.26-4.16 (m, 17H, H(BCDEFGHIJKLMNOPQR)ido-3), 
4.06-3.22 (m, 177H, HAido-3, H(ABCDEFGHIJKLMNOPQR)ido -4, H(ABCDEFGHIJKLMNOPQR)glcn-2, 
H(ABCDEFGHIJKLMNOPQR)glcn-3, H(ABCDEFGHIJKLMOPQR)glcn -4, H(ABCDEFGHIJKLMNOPQR)glcn-5, 
H(ABCDEFGHIJKLMNOPQR)glcn-6ab, 18xCOOCH3), 3.24 (s, 3H, OCH3), 2.58 (d, J = 2.4 Hz, 1H, OH). 
MALDI TOF MS: m/z: calcd for C739H742N54NaO199 [M+Na]+: 13587; found: 13592.

Methyl (2-azido-3,6-di-O-benzyl-2-deoxy-4-O-trichloroacetyl-α-D-glucopyranosyl)-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)- (methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
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idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-
(methyl 2-O-benzoyl-3-O-benzyl-α-L-idopyranosyl uronate)-(1⟶4)-2-azido-3,6-di-O-
benzyl-2-deoxy-α-D-glucopyranosyl-(1⟶4)-(methyl 2-O-benzoyl-3-O-benzyl-α-L-
idopyranoside) uronate, 16 
Acceptor hexatriacontasaccharide 15 (42 mg, 0.0031 mmol) and thioglycoside tetrasaccharide 
donor 1 (8 mg, 0.0046 mmol) was dissolved in dry  DCM (0.5 mL) under N2. Freshly activated 4Å 
powdered molecular sieves (66 mg) was added and the solution cooled to 0 °C in an icebath. After 
10 min. NIS (5 mg, 0.022 mmol) was added, and after another 10 min. AgOTf (catalytic amount) 
was added. The suspension changed colour from pale yellow to deep red, was stirred for 30 min. 
and the reaction was quenched into a separating funnel containing a mixture of DCM  (20 mL), 
saturated aqueous NaHCO3 (10 mL) and Na2S2O3 (1 mL, 10% aqueous). After shaking until the 
iodine colour was removed the suspension was filtered through a short pad of Celite® washing with 
water and DCM. The layers were separated and the aqueous extracted with DCM  (5 mL). The 
organic layers were combined, dried (MgSO4) and solvent removed in vacuo. The crude product 
was purified using flash column chromatography (toluene/DCM/acetone 24:6:1 to 16:4:1 to 12:3:1) 
followed by precipitation (dissolved in warm EtOAc (2 mL) and hexane (1.5 mL) added) and 
filtration to give tetracontasaccharide 16 (30 mg, 64%) as a white solid. Also acceptor starting 
material (11 mg, 26%) was recovered.  Rf  0.26 (toluene/acetone 10:1). 1H NMR (800 MHz; CDCl3) 
δ 8.10-8.09 (m, 2H, Bz), 8.02-8.01 (m, 2H, Bz), 7.95-7.91 (m, 36H, Bz), 7.55-7.02 (m, 360H, Ph), 
5.58-5.53 (m, 19H, H(BCDEFGHIJKLMNOPQRST)ido-1), 5.32 (t, J = 9.6 Hz, 1H, HTglcn-4), 5.19-5.15 (m, 
19H, H(BCDEFGHIJKLMNOPQRST)ido-2), 5.08-5.07 (m, 1H, HAido-2), 5.05-5.04 (m, 1H, HAido-1), 4.95-4.89 
(m, 20H, H(ABCDEFGHIJKLMNOPQRST)glcn-1), 4.81-4.33 (m, 140H, H(ABCDEFGHIJKLMNOPQRST)ido-5, 
60xCH2Ph), 4.25-4.15 (m, 19H, H(BCDEFGHIJKLMNOPQRST)ido-3), 4.06-3.16 (m, 200H, HAido-3, 
H(ABCDEFGHIJKLMNOPQRST)ido -4, H(ABCDEFGHIJKLMNOPQRST)glcn-2, H(ABCDEFGHIJKLMNOPQRST)glcn-3, 
H(ABCDEFGHIJKLMOPQRS)glcn -4, H(ABCDEFGHIJKLMNOPQRST)glcn-5, H(ABCDEFGHIJKLMNOPQRST)glcn-6ab, 
20xCOOCH3), 3.23 (s, 3H, OCH3). 13C NMR (201 MHz; CDCl3): δ 169.4, 165.2, 138.0, 137.9, 
137.5, 133.7, 129.9, 129.4, 128.8, 128.5, 128.1, 128.0, 127.9, 127.7, 127.6, 127.4, 99.3, 98.1, 78.1, 
76.1, 75.6, 75.4, 74.5, 74.3, 73.8, 72.7, 72.6, 71.5, 70.8, 70.7, 67.7, 67.4, 63.5, 63.3, 63.1, 52.1, 
52.0, 51.8. MALDI TOF MS: m/z: calcd for C823H823Cl3N60NaO222 [M+Na]+: 15236; found: 15248.

Synthesis of icosasaccharide 18
a) The icosasaccharide 6 (40 mg, 0.0052 mmol) was dissolved in THF (2 mL) and MeOH (0.5 mL) 
and then cooled to 0 ºC in an icebath. Then LiOH.H2O (14 mg, 0.33 mmol) dissolved in 0.5 mL 
water was added in portions over 20 min. The solution was stirred 12 h slowly warming to room 
temperature. The solution was then extracted with EtOAc (30 mL) and HCl (0.1 M, 20 mL). The 
organic phase was washed with water (2x10 mL), dried (MgSO4), filtered and evaporated. The 
crude was purified using flash column chromatography (DCM/MeOH gradient  40:1 to 30:1). This 
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yielded the intermediate carboxylic acid icosasaccharide (16.0 mg) as solid. Rf  0.21 (DCM/MeOH 
15:1). 
b) The icosasaccharide acid (7.0 mg, 1.1 μmol) was dissolved in dry  DMF (0.5 mL) under N2 in a 
microwave compatible tube. SO3.NMe3 (8.5 mg, 60.5 μmol) was added and the solution heated in a 
microwave reactor for 1 h at 100 ºC. Tlc analysis (DCM:MeOH, 5:1) showed one product spot, a 
few drops of Et3N were added (to neutralize any H2SO4 formed) and the reaction loaded onto a 
column of Sephadex LH20. The column was eluted with DCM/MeOH (9:1) and the fractions 
containing the oligosaccharide pooled and then passed though an additional column containing 
Amberlite IRC 86 Na+ resin to convert the triethylammonium salts to sodium salt. This yielded 2-O-
sulfated icosasaccharide 17 (7.5 mg) as a glassy solid. Rf = 0.21 (DCM:MeOH 5:1).
c) The icosasaccharide 17 (8 mg, 0.0010 mmol) was dissolved in a mixture of EtOH/H2O (1 mL / 1 
mL). Then a three way tap was attached to the flask and fitted with a nitrogen balloon and the other 
tap  was attached to a water aspirator vacuum. Switching between vacuum and nitrogen balloon 5 
times ensured removal of all oxygen from flask and solvent. Then was added Pd(OH)2/C (32 mg, 
10-20%) and  again flushed with nitrogen. The nitrogen balloon was replaced with a hydrogen 
balloon and the flask again subjected to vacuum and hydrogen 5 times to ensure all the nitrogen was 
replaced with hydrogen. The reaction was heated to 50 ºC for 36 h with vigorous stirring. The 
product mixture was filtered through Celite and washed with EtOH/water 1:2 (3x2 mL). The 
combined filtrate was then evaporated and purified by a short Sephadex G-25 column to give 
icosasaccharide amine 18 (4.1 mg, 38% 3 steps) as a glassy  solid. [α]D20 = +57.3 (c = 0.18, H2O). 
NMR data ring assignments coded from reducing terminal L-ido as ring A. 1H NMR (400 MHz; 
D2O) δ 5.35-5.29 (m, 9H, HCEGIKMOQS-1), 5.22-5.16 (m, 10H, HBDFHJLNPRT-1), 5.01-4.99 (m, 1H, 
HA-1), 4.89-4.85 (m, 9H, HCEGIKMOQS-5), 4.50-4.49 (m, 1H, HA-5), 4.35-4.17 (m, 21H, 
HACEGIKMOQS-2, HACEGIKMOQS-3, HT-4), 4.13-4.07 (m, 10H, HACEGIKMOQS-4), 3.90-3.66 (m, 49H, 
HBDFHJLNPRT-3, HBDFHJLNPR-4, HBDFHJLNPRT-5, HBDFHJLNPRT-6ab), 3.39 (s, 3H, OMe), 3.26-3.18 (m, 
10H, HBDFHJLNPRT-2). 13C NMR (201 MHz; D2O): δ 175.3, 99.6, 99.0, 98.8, 91.7, 76.2, 76.0, 72.5, 
71.4, 70.3, 70.1, 68.6, 66.9, 66.8, 66.2, 62.8, 62.6, 59.7, 59.3, 54.6, 54.1. NSI MS: m/z: calcd for 
C121H185N10O134S11 [M-9H]9-: 474.8327; found: 474.8324 (Na+ ion exchanged with NH4+ before 
submitting for MS).[See Figure 8]

Synthesis of icosasaccharide 19
The icosasaccharide 18 (2.3 mg, 0.51 μmol) was dissolved in water (0.5 mL), NaHCO3 (2.8 mg, 
0.0335 mmol) and pyridine sulfur trioxide complex (2.4 mg, 0.0152  mmol) was added with 
stirring. This procedure was repeated after 1 h, 2 h, 4 h, 5 h, 7 h, 10 h, 12 h and 16 h (NaHCO3: 6.7 
mg, 9 mg, 8.5 mg, 10 mg, 7.3 mg, 13 mg, 9 mg. Py.SO3: 6.5 mg, 7 mg, 5.7 mg, 6 mg, 5 mg, 10 mg, 
5 mg.). After 20 h the mixture was evaporated. The crude containing Na2SO4 salts was redissolved 
in minimum amount of water and purified by  passage through a Sephadex G-25 column (18x2.5 
cm) by eluting with water. The fractions containing oligosaccharide were pooled and evaporated to 
yield 19 (2.7 mg, 93%) as a glassy solid. [α]D20 = +64.8 (c = 0.13, H2O). 1H NMR (800 MHz; D2O) 
δ 5.36-5.25 (m, 19H, HBCDEFGHIJKLMNOPQRST-1), 5.04-5.03 (m, 1H, HA-1), 4.89-4.85 (m, 9H, 
HCEGIKMOQS-5), 4.45 (d, J = 2.4 Hz, 1H, HA-5), 4.37-4.29 (m, 9H, HCEGIKMOQS-2), 4.27-4.21 (m, 
11H, HA-2, HACEGIKMOQS-3, HT-4), 4.06-4.02 (m, 10H, HACEGIKMOQS-4), 3.93-3.81 (m, 30H, 
HBDFHJLNPRT-5, HBDFHJLNPRT-6ab), 3.75-3.68 (m, 20H, HBDFHJLNPRT-3, HBDFHJLNPRT-4), 3.43 (s, 3H, 
OMe), 3.33-3.21 (m, 10H, HBDFHJLNPRT-2). 13C NMR (200 MHz; D2O): δ 175.7, 99.8, 99.2, 97.3, 
96.9, 77.3, 77.1, 75.8, 75.6, 75.0, 74.5, 71.8, 71.5, 71.3, 71.1, 69.5, 68.3, 68.2, 67.6, 59.7, 58.4, 
58.3, 57.9, 55.3.
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Supplementary Figure 1: NUS Pure Shift HSQC (800 MHz, CDCl3) for 2 (2centres region)

2. Spectral Data
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Supplementary Figure 2: NUS Pure Shift HSQC (800 MHz, CDCl3) for 2 (anomeric centres region, 
comparison to standard HSQC (red)
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 Supplementary Figure 3: 1H NMR (400 MHz; CDCl3) spectrum for 3

21.321.3

18.8
18.8

20.5
20.5

16.5
16.5

6.25
6.25

6.75
6.75

3.68
3.68

36.536.5

5.21
5.21 1.03

1.030.976
0.976 1
1

5.12
5.12

4.95
4.95

126
126

10.8
10.8

2.2
2.2

2.0
2.02.5

2.53.0
3.03.5

3.54.0
4.04.5

4.55.0
5.05.5

5.56.0
6.06.5

6.57.0
7.07.5

7.58.0
8.08.5

8.5ppm
ppm

-20.689

3.165
3.192
3.200
3.219
3.258
3.268
3.291
3.308
3.333
3.362
3.411
3.418
3.442
3.451
3.459
3.472
3.511
3.527
3.537
3.559
3.585
3.613
3.647
3.675
3.676
3.697
3.706
3.742
3.784
3.797
3.809
3.863
3.889
3.894
3.905
3.929
3.929
3.946
3.970
3.991
4.019
4.047
4.048
4.051
4.159
4.174
4.174
4.188
4.188
4.224
4.239
4.254
4.304
4.329
4.352
4.365
4.416
4.496
4.526
4.559
4.569
4.589
4.631
4.667
4.682
4.698
4.746
4.800
4.815
4.816
4.827
4.870
4.900
4.919
4.930
4.938
4.939
4.981
4.989
5.032
5.067
5.159
5.172
5.207
5.220
5.234
5.537
5.587
5.598

7.049
7.055
7.065
7.078
7.095
7.114
7.136
7.156
7.180
7.201
7.214
7.221
7.231
7.239
7.243
7.249
7.260
7.268
7.278
7.310
7.327
7.347
7.359
7.362
7.367
7.375
7.387
7.388
7.393
7.396
7.406
7.425
7.509
7.511
7.528
7.901
7.912
7.922
7.930
7.964
7.982
8.080
8.084
8.101

O
M
e

O

O
Bz

O

M
eO

2 C
O
Bn

O
O
Bn

BnO
N
3

HO

6



Supplementary Figure 4: COSY NMR (400 MHz; CDCl3) spectrum for 3 S1512
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Supplementary Figure 5: HMQC NMR (400 MHz; CDCl3) spectrum for 3

19

2.9
2.93.0

3.03.1
3.13.2

3.23.3
3.33.4

3.43.5
3.53.6

3.63.7
3.73.8

3.83.9
3.94.0

4.04.1
4.14.2

4.24.3
4.34.4

4.44.5
4.54.6

4.64.7
4.74.8

4.84.9
4.95.0

5.05.1
5.15.2

5.25.3
5.35.4

5.45.5
5.55.6

5.65.7
5.75.8

5.85.9
5.9ppm

ppm

405060708090100

110

120

O
M
e

O

O
Bz

O

M
eO

2 C
O
Bn

O
O
Bn

BnO
N
3

HO

6



Supplementary Figure 6: 13C NMR (100 MHz; CDCl3) spectrum for 3
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Supplementary Figure 7: MALDI MS and isotope pattern for 3
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Supplementary Figure 8: LCMS for 3

22



Supplementary Figure 9: LCMS for 3
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Supplementary Figure 10: 1H NMR (400 MHz; CDCl3) spectrum for 4
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Supplementary Figure 11: COSY NMR (400 MHz; CDCl3) spectrum for 4
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Supplementary Figure 12: HMQC NMR (400 MHz; CDCl3) spectrum for 4
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Supplementary Figure 13: NUS Pure Shift HSQC NMR (800 MHz; CDCl3) spectrum for 4
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Supplementary Figure 14: NUS Pure Shift HSQC NMR (800 MHz; CDCl3) spectrum for 4
 - comparison to standard 800MHZ HSQC NMR
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Supplementary Figure 15: NUS Pure Shift HSQC NMR (800 MHz; CDCl3) spectrum for 4 
(red) overlayed with 2 (12mer) (blue) - anomeric centres region



Supplementary Figure 16: 13C NMR (100 MHz; CDCl3) spectrum for 4
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Supplementary Figure 17: MALDI MS for 4
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Supplementary Figure 18: LCMS for 4
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Supplementary Figure 19: LCMS for 4
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Supplementary Figure 20: 1H NMR (400 MHz; CDCl3) spectrum for 5



Supplementary Figure 21: COSY NMR (400 MHz; CDCl3) spectrum for 5
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Supplementary Figure 22: HMQC NMR (400 MHz; CDCl3) spectrum for 5
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Supplementary Figure 23: MALDI MS and isotope pattern for 5
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Supplementary Figure 24: LCMS for 5
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Supplementary Figure 25: LCMS for 5
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Supplementary Figure 26: 1H NMR (800 MHz; CDCl3) spectrum form 6



Supplementary Figure 27: 1H NMR (800 MHz; CDCl3) expansion for 6
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Supplementary Figure 28: HSQC NMR (800 MHz; CDCl3) spectrum for 6 
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Supplementary Figure 29: MALDI MS and isotope pattern for 6
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Supplementary Figure 30: 1H NMR (400 MHz; CDCl3) spectrum for 7
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Supplementary Figure 31: COSY NMR (400 MHz; CDCl3) spectrum for 7
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Supplementary Figure 31: HSQC NMR (400 MHz; CDCl3) spectrum for 7



Supplementary Figure 32: MALDI MS and isotope pattern for 7
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Supplementary Figure 33: 1H NMR (400 MHz; CDCl3) spectrum for 8
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Supplementary Figure 34: COSY NMR (400 MHz; CDCl3) spectrum for 8
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Supplementary Figure 35: HSQC NMR (400 MHz; CDCl3) spectrum for 8
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Supplementary Figure 36: MALDI MS spectrum for 8



Supplementary Figure 37: 1H NMR (400 MHz; CDCl3) spectrum for 9
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Supplementary Figure 38: COSY NMR (400 MHz; CDCl3) spectrum for 9
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Supplementary Figure 39: MALDI MS spectrum for 9
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Supplementary Figure 40: 1H NMR (400 MHz; CDCl3) spectrum for 10
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Supplementary Figure 41: COSY NMR (400 MHz; CDCl3) spectrum for 9
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Supplementary Figure 42: HSQC NMR (400 MHz; CDCl3) spectrum for 10
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Supplementary Figure 43: MALDI MS spectrum for 10
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Supplementary Figure 44: 1H NMR (400 MHz; CDCl3) spectrum for 11
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Supplementary Figure 45: COSY NMR (400 MHz; CDCl3) spectrum for 11
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Supplementary Figure 47: 1H NMR (400 MHz; CDCl3) spectrum for 12
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Supplementary Figure 48: COSY NMR (400 MHz; CDCl3) spectrum for 12
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Supplementary Figure 49: HSQC NMR (400 MHz; CDCl3) spectrum for 12

64

3.0
3.03.2

3.23.4
3.43.6

3.63.8
3.84.0

4.04.2
4.24.4

4.44.6
4.64.8

4.85.0
5.05.2

5.25.4
5.45.6

5.65.8
5.8ppm

ppm

5060708090100

110

120

O
M
e

O O
Bz

O

M
eO

2 C
O
Bn

O
O
Bn

BnO
N
3

O

16

Cl3 C

O



65

                                            EPSRC National M
ass Spectrom

etry Service Centre (NM
SSC), Sw

ansea

D:\2012\O
ct12\M

ANG
AR202-VA-M

AP_0001.dat
S.Hansen SU1528   M

W
=12196?? DCM

  PosLin  [1:24] (DCTB;DCM
) +NaO

Ac
Acquired: 09:27:00, O

ctober 03, 2012
Printed: 11:00, O

ctober 03, 2012

1000
4791

8582
12373

16164
19955

M
ass (m

/z)

0 5698.1

0 10 20 30 40 50 60 70 80 90

100

% Intensity

<<M
AN

G
AR

202-VA-M
AP_0001>> Voyager Spec #1=>M

C
=>N

F0.7=>SM
5[B

P = 12229.6, 5698]

12230

1007

1052

1033
1080

1694
1195
1302

12320

1277
11751467

1625
1789

10727
17392102

2959
2436

10706
3104

4046
12408

4630

Supplementary Figure 50: MALDI MS spectrum for 12

[M
+N

a] +



66

Supplementary Figure 51: 1H NMR (400 MHz; CDCl3) spectrum for 12
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Supplementary Figure 52: COSY NMR (400 MHz; CDCl3) spectrum for 13
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Supplementary Figure 54: 1H NMR (800 MHz; CDCl3) spectrum for 14



Supplementary Figure 55: HSQC NMR (800 MHz; CDCl3) spectrum for 14
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Supplementary Figure 56: NUS Pure Shift HSQC NMR (800 MHz; CDCl3) spectrum for 14
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Supplementary Figure 57: (a) NUS Pure Shift HSQC NMR (800 MHz; CDCl3) spectrum 
for 14 (red) overlayed with 12mer 2 (blue) - anomeric centres region. (b) sum of the  
crosspeak intensities of the 3 peaks at 4.94 H 99.15 C, relative to that at 4.91 H 99.1 C, as a 
function of oligomer length.
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Supplementary Figure 59: 1H NMR (800 MHz; CDCl3) spectrum for 16
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Supplementary Figure 60: COSY NMR spectrum for 16
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Supplementary Figure 61: HSQC NMR spectrum for 16
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Supplementary Figure 62: 13C NMR (201 MHz; CDCl3) spectrum for 16
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Supplementary Figure 63: MALDI MS spectrum for 16 
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Supplementary Figure 64: 1H NMR (800 MHz; D2O) spectrum for 18
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Supplementary Figure 65: 1H water suppression NMR (800 MHz; D2O) spectrum for 18 
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Supplementary Figure 66: HSQC NMR (800 MHz; D2O) spectrum for 18
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Supplementary Figure 67: FT NSI MS spectrum for 18 
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Supplementary Figure 68: Isotope Pattern for 18 
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Supplementary Figure 69: 1H NMR (800 MHz; D2O) spectrum for 19



Supplementary Figure 70: NMR analysis of GlcN N-sulfation of icosasaccharide 
(A4I2-[A0I2]9)-OMe 18 to 19. 
COSY and HSQC correlation of icosasaccharide (S4I2-[S0I2]9)-OMe 19 confirms 
peak (blue arrow) is additional H-2 NS correlated to H-1. See overlay spectra for 18 
(blue) and 19 (red), showing coincidence of terminal methoxy methyl resonances, and 
definitive shift of H-2 signals due to N-2-sulfation in 19.
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Supplementary Figure 71: HSQC NMR spectrum for 19
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Supplementary Figure 72: HSQC (800 MHz, D2O) spectra expansions for 18 (a) and 19 (b) 
to confirm 13C chemical shift changes upon icosaccharide N-sulfation
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Supplementary Figure 73: PAGE analysis of 19

LHS is mixture of 18-22mers
middle and RHS are 20mer at 
different concs..
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Supplementary Figure 74: TLC system for differentiation and separation of long oligosaccharides

10:1 Toluene:acetone

Product 4-O-TCA 
oligosaccharide

Acceptor substrate 4-OH 
oligosaccharide

4-TCA  16         20        24          28          32          36!

4-OH    12         16        20          24          28          32


