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1H and 13C NMR spectra of 4-O-acetyl-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl 
hydrogen phosphonate triethylammonium salt (2) (CDCl3). 



3 
 

 

 

 

 

1H and13C NMR spectra of 6-(N-benzyloxycarbonyl)aminohexyl 2-azido-3,6-di-O-benzyl-2-
deoxy-α-D-glucopyranoside (4) (CDCl3). 
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1H and 13C NMR spectra of 6-(N-benzyloxycarbonyl)aminohexyl O-(4-O-acetyl-2-azido-3,6-

di-O-benzyl-2-deoxy-α-D-glucopyranosyl phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-
deoxy-α-D-glucopyranoside, triethylammonium salt (7) (CDCl3). 
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2D COSY and 2D TOCSY NMR spectra (selected regions) of 6-(N-benzyloxycarbonyl) 
aminohexyl O-(4-O-acetyl-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl 
phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, 
triethylammonium salt (7) (CDCl3). 
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2D HSQC and 2D HMBC NMR spectra (selected regions) of 6-(N-
benzyloxycarbonyl)aminohexyl O-(4-O-acetyl-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-

glucopyranosyl phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, 
triethylammonium salt (7) (CDCl3). 
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1H and 13C NMR spectra of 6-(N-benzyloxycarbonyl)aminohexyl O-(2-azido-3,6-di-O-benzyl-
2-deoxy-α-D-glucopyranosyl phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranoside, triethylammonium salt (8) (CDCl3). 
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2D COSY and 2D HSQC NMR spectra (selected regions) of 6-(N-
benzyloxycarbonyl)aminohexyl O-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, 
triethylammonium salt (8) (CDCl3). 
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1H and 13C NMR spectra of 6-(N-benzyloxycarbonyl)aminohexyl O-(4-O-acetyl-2-azido-3,6-

di-O-benzyl-2-deoxy-α-D-glucopyranosyl phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-

deoxy-α-D-glucopyranosyl phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranoside, bis-triethylammonium salt (9) (CDCl3). 

O

N3

BnO

OBn

O P

O

O

O

O

N3

O
BnO

OBn

5
NHCbz

9 Et3NH

O

N3

AcO
BnO

OBn

O P

O

O
O

Et3NH

O

N3

BnO

OBn

O P

O

O

O

O

N3

O
BnO

OBn

5
NHCbz

9 Et3NH

O

N3

AcO
BnO

OBn

O P

O

O
O

Et3NH



10 
 

 

 

2D COSY and 2D HSQC NMR spectra (selected regions) of 6-(N-
benzyloxycarbonyl)aminohexyl O-(4-O-acetyl-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-

glucopyranosyl phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, bis-
triethylammonium salt (9) (CDCl3). 
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1H and 13C NMR spectra of 6-(N-benzyloxycarbonyl)aminohexyl O-(2-azido-3,6-di-O-benzyl-

2-deoxy-α-D-glucopyranosyl phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-

glucopyranosyl phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, 
bis-triethylammonium salt (10) (CDCl3). 
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2D COSY and 2D HSQC NMR spectra (selected regions) of 6-(N-
benzyloxycarbonyl)aminohexyl O-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl phosphate)-

(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, bis-triethylammonium salt 
(10) (CDCl3). 
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1H and 13C NMR spectra of 6-(N-benzyloxycarbonyl)aminohexyl O-(4-O-acetyl-2-azido-3,6-

di-O-benzyl-2-deoxy-α-D-glucopyranosyl phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-

deoxy-α-D-glucopyranosyl phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-

glucopyranosyl phosphate)-(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, 
tris-triethylammonium salt (11) (CDCl3). 
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2D COSY and 2D TOCSY NMR spectra (selected regions) of 6-(N-
benzyloxycarbonyl)aminohexyl O-(4-O-acetyl-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-

glucopyranosyl phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl phosphate)-

(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, tris-triethylammonium salt 
(11) (CDCl3). 
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2D HSQC and 2D HMBC NMR spectra (selected regions) of 6-(N-
benzyloxycarbonyl)aminohexyl O-(4-O-acetyl-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-
glucopyranosyl phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-(2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranosyl phosphate)-

(14)-2-azido-3,6-di-O-benzyl-2-deoxy-α-D-glucopyranoside, tris-triethylammonium salt 
(11) (CDCl3). 
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1H and 13C NMR spectra of 6-aminohexyl O-(2-acetamido-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-(2-acetamido-2-deoxy-α-D-glucopyranosyl phosphate)-(14)-(2-

acetamido-2-deoxy-α-D-glucopyranosyl phosphate)-(14)-2-acetamido-2-deoxy-α-D-
glucopyranoside, trisodium salt (1) (D2O). 
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2D COSY and TOCSY NMR spectra (selected regions) of 6-aminohexyl O-(2-acetamido-2-
deoxy-α-D-glucopyranosyl phosphate)-(14)-(2-acetamido-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-(2-acetamido-2-deoxy-α-D-glucopyranosyl phosphate)-(14)-2-
acetamido-2-deoxy-α-D-glucopyranoside, trisodium salt (1) (D2O). 
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2D HSQC and HMBC NMR spectra (selected regions) of 6-aminohexyl O-(2-acetamido-2-

deoxy-α-D-glucopyranosyl phosphate)-(14)-(2-acetamido-2-deoxy-α-D-glucopyranosyl 

phosphate)-(14)-(2-acetamido-2-deoxy-α-D-glucopyranosyl phosphate)-(14)-2-
acetamido-2-deoxy-α-D-glucopyranoside, trisodium salt (1) (D2O). 


