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Table 1S. Comparative UV data for O, N and S-linked derivatives
.

Entry Compound
Band 1

λmax (nm)
Band 2

λmax (nm)
Ref.

1 275 - This work

2 274 280 This work

3 280 290 1

4 300 -- 1

5 273 279 This work

6 274 280 This work

7 280 290 2

8 270 276 This work
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Synthesis of oligosaccharides:

Methyl 6-O-(2,3,4,6-tetra-O-benzyl-β-D-glucopyranosyl)-2,3,4-tri-O-benzyl-α-D-
glucopyranoside (19). The title compound was obtained from donor 4 and acceptor 15 by
Method C in 95% yield (α/β = 1/4.0) as a white amorphous solid. The analytical data for the
title compound 19 was in accordance to that reported previously.3

Methyl 4-O-(2,3,4,6-tetra-O-benzyl-β-D-glucopyranosyl)-2,3,6-tri-O-benzyl-α-D-
glucopyranoside (20). The title compound was obtained from donor 4 and acceptor 16 by
Method C in 89% yield (α/β = 1/1.5) as a white amorphous solid. The analytical data for the
title compound was in accordance to that reported previously.4

Methyl 3-O-(2,3,4,6-tetra-O-benzyl-β-D-glucopyranosyl)-2,4,6-tri-O-benzyl-α-D-
glucopyranoside (21). The title compound was obtained from donor 4 and acceptor 17 by
Method C in 95% yield (α/β = 1/1.0) as a white amorphous solid. The analytical data for the
title compound was in accordance to that reported previously.5

Methyl 2-O-(2,3,4,6-tetra-O-benzyl-β-D-glucopyranosyl)-3,4,6-tri-O-benzyl-α-D-
glucopyranoside (22). The title compound was obtained from donor 4 and acceptor 18 by
Method C in 92% yield (α/β = 1/2.4) as a white amorphous solid. The analytical data for the
title compound was in accordance to that reported previously.6

Methyl 2,3,4-tri-O-benzyl-6-O-(2,3,4,6-tetra-O-benzyl-D-mannopyranosyl)-α-D-
glucopyranoside (23). The title compound was obtained from donor 4 and acceptor 15 by
Method C in 93% yield (α/β = 2.9/1) as a white amorphous solid. The title compound was
reported previously7 and its spectra is provided below

Methyl 2,3,6-tri-O-benzyl-4-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside (24). The title compound was obtained from donor 4 and acceptor 16 by
Method C in 91% yield (α only) as a white amorphous solid. The title compound was
reported previously8 and its spectra is provided below

Methyl 2,4,6-tri-O-benzyl-3-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside (25). The title compound was obtained from donor 4 and acceptor 17 by
Method C in 90% yield (α only) as a white amorphous solid. Compound 25 was reported
previously9 and its spectra is provided below.

Methyl 3,4,6-tri-O-benzyl-2-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside (26). The title compound was obtained from donor 4 and acceptor 18 by
Method C in 94% yield (α only) as a white amorphous solid. The title compound was
reported previously6 and its spectra is provided below

Methyl 6-O-(2,3,4,6-tetra-O-acetyl-β-D-glucopyranosyl)-2,3,4-tri-O-benzyl-α-D-
glucopyranoside (27). The title compound was obtained from donor 2 and acceptor 15 by
Method D in 97% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.6

Methyl 4-O-(2,3,4,6-tetra-O-acetyl-β-D-glucopyranosyl)-2,3,6-tri-O-benzyl-α-D-
glucopyranoside (28). The title compound was obtained from donor 2 and acceptor 16 by
Method D in 97% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.10

Methyl 6-O-(2,3,4,6-tetra-O-benzoyl-β-D-glucopyranosyl)-2,3,4-tri-O-benzyl-α-D-
glucopyranoside (29). The title compound was obtained from donor 10 and acceptor 15 by
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Method C in 89% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.11

Methyl 4-O-(2,3,4,6-tetra-O-benzoyl-β-D-glucopyranosyl)-2,3,6-tri-O-benzyl-α-D-
glucopyranoside (30). The title compound was obtained from donor 10 and acceptor 16 by
Method C in 88% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.11

Methyl 3-O-(2,3,4,6-tetra-O-benzoyl-β-D-glucopyranosyl)-2,4,6-tri-O-benzyl-α-D-
glucopyranoside (31). The title compound was obtained from donor 10 and acceptor 17 by
Method C in 88% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.12

Methyl 2-O-(2,3,4,6-tetra-O-benzoyl-β-D-glucopyranosyl)-3,4,6-tri-O-benzyl-α-D-
glucopyranoside (32). The title compound was obtained from donor 10 and acceptor 18 by
Method C in 87% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.13

Methyl 6-O-(2,3,4,6-tetra-O-benzoyl-β-D-galactopyranosyl)-2,3,4-tri-O-benzyl-α-D-
glucopyranoside (33). The title compound was obtained from donor 12 and acceptor 15 by
Method C in 83% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.14

Methyl 4-O-(2,3,4,6-tetra-O-benzoyl-β-D-galactopyranosyl)-2,3,6-tri-O-benzyl-α-D-
glucopyranoside (34). The title compound was obtained from donor 12 and acceptor 16 by
Method C in 78% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.15

Methyl 2,3,4-tri-O-benzyl-6-O-(2,3,4,6-tetra-O-benzyl-β-D-mannopyranosyl)-α-D-
glucopyranoside (35). The title compound was obtained from donor 14 and acceptor 15 by
Method C in 95% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.15

Methyl 2,3,6-tri-O-benzyl-4-O-(2,3,4,6-tetra-O-benzyl-β-D-mannopyranosyl)-α-D-
glucopyranoside (36). The title compound was obtained from donor 14 and acceptor 16 by
Method C in 97% yield (β only) as a white amorphous solid. The analytical data for the title
compound was essentially the same as reported previously.11

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S5

Benzoxazolyl 2,3,4,6-tetra-O-acetyl-α-D-glucopyranoside (2).

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-acetyl-α-D-glucopyranoside (2).

(2D NMR 300MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-benzyl-α/β-D-glucopyranoside (4)

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-benzyl-α/β-D-glucopyranoside (4)

(2D NMR 300 MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-benzyl-α-D-mannopyranoside (6).
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Benzoxazolyl 2,3,4,6-tetra-O-benzyl-α-D-mannopyranoside (6).
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3,4,6-Tri-O-acetyl-1,2-O-(1-benzoxazolyloxyethylidene)-α-D-glucopyranose (8).

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)
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3,4,6-Tri-O-acetyl-1,2-O-(1-benzoxazolyloxyethylidene)-α-D-glucopyranose (8).

(2D NMR 300 MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-benzoyl-β-D-glucopyranoside (10).

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-benzoyl-1-oxy-β-D-glucopyranoside (10).

(2D NMR 300 MHz, CDCl3)
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Benzoxazolyl-2,3,4,6-tetra-O-benzoyl-α-D-galactopyranoside (12).

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)
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Benzoxazolyl-2,3,4,6-tetra-O-benzoyl-α-D-galactopyranoside (12).

(2D NMR 300 MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-benzoyl-α-D-mannopyranoside (14).

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)
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Benzoxazolyl 2,3,4,6-tetra-O-benzoyl-α-D-mannopyranoside (14).

(2D NMR 300 MHz, CDCl3)
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2,3,4,6-tetra-O-benozyl-α-D-glucopyranosyl trichloroacetimidate (38)

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)

5.05.56.06.57.07.58.08.5 ppm

1.
06
09

2.
10
19

1.
02
55

1.
07
03

1.
05
30

1.
00
00

1
4.
18
33

8.
83
19

1.
03
33

657 0758 08 59 09 51 001 0 511 01 151 2 012 51 301 3 514 01 451 5 015 51 601 6 5 pp m

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S20

2,3,4,6-tetra-O-benozyl-α-D-glucopyranosyl trichloroacetimidate (38)

(2D NMR 300 MHz, CDCl3)
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Methyl 2,3,4-tri-O-benzyl-6-O-(2,3,4,6-tetra-O-benzyl-D-mannopyranosyl)-α-D-

glucopyranoside  (23)

OMe

O
BnO

O
BnO

BnO

O
BnO

BnO
BnO

OBn

3.54.04.55.05.56.06.57.07.5 ppm

3.
00
00

3.
80
18

3.
95
53

3.
21
01

1.
67
83

0.
98
03

9.
75
03

5.
04
10

1.
73
56

0.
55
97

40
.1
17
1

(1H NMR 300 MHz, CDCl3)

(13C NMR 75 MHz, CDCl3)

556065707580859095100105110115120125130135140145150155 ppm

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



S22

Methyl 2,3,4-tri-O-benzyl-6-O-(2,3,4,6-tetra-O-benzyl-D-mannopyranosyl)-α-D-

glucopyranoside  (23)

(2D NMR 300 MHz, CDCl3)
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Methyl 2,3,6-tri-O-benzyl-4-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside  (24)
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Methyl 2,3,6-tri-O-benzyl-4-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside  (24)

(2D NMR 300 MHz, CDCl3)
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Methyl 2,4,6-tri-O-benzyl-3-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside (25).
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Methyl 2,4,6-tri-O-benzyl-3-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside (25).

(2D NMR 300 MHz, CDCl3)
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Methyl 3,4,6-tri-O-benzyl-2-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside (26)
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Methyl 3,4,6-tri-O-benzyl-2-O-(2,3,4,6-tetra-O-benzyl-α-D-mannopyranosyl)-α-D-
glucopyranoside (26)

(2D NMR 300 MHz, CDCl3)
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