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Synthesis of Thioglycoside Donors 
Compound S1 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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 S4 

HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
COSY NMR (400 MHz, CDCl3) 
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 S5 

Compound S2 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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 S6 

HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
COSY NMR (400 MHz, CDCl3) 
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Compound S3 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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 S8 

 
COSY NMR (400 MHz, CDCl3) 

 
HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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 S9 

HMBC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 3 
1H NMR (400 MHz, CDCl3) 

 
 
13C{1H} NMR (101 MHz, CDCl3) 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1	(ppm)

0

500

1000

1500

2000

2500

3000

3500

4000

4500

5000
HSW-B-006.10.fid
Proton.K	CDCl3	{C:\Users\GM\Data}	GJM	18

3
.1
0

2
.1
4

1
.0
3

3
.2
4

1
.0
2

1
.0
1

1
.0
5

1
.0
9

1
.0
2

1
.0
0

5
.1
1

7
.1
1

1
.1
6

2
.0
0

-0
.0
0
	T
M
S

1
.2
0

1
.2
2

1
.2
4

2
.7
0

2
.7
1

2
.7
2

2
.7
3

3
.8
0

3
.8
2

3
.8
3

3
.8
5

3
.8
5

3
.8
7

3
.8
8

3
.9
0

4
.3
9

4
.4
0

4
.4
1

4
.4
3

4
.6
1

4
.6
3

4
.6
8

4
.7
1

4
.8
1

4
.8
4

5
.3
1

5
.3
3

5
.3
4

5
.3
6

5
.6
2

7
.0
7

7
.0
8

7
.0
8

7
.0
9

7
.1
0

7
.1
2

7
.1
2

7
.1
3

7
.1
4

7
.1
4

7
.1
5

7
.3
8

7
.3
8

7
.3
9

7
.3
9

7
.3
9

7
.4
0

7
.4
0

7
.4
1

7
.4
1

7
.4
2

7
.4
2

7
.4
3

7
.4
4

7
.4
4

7
.4
6

7
.4
7

7
.4
7

7
.5
0

7
.5
0

7
.5
1

7
.5
1

7
.5
2

7
.5
2

7
.5
7

7
.5
8

7
.5
9

7
.9
9

8
.0
0

8
.0
0

8
.0
1

8
.0
1

8
.0
2

0102030405060708090100110120130140150160170180190200
f1	(ppm)

0

500

1000

1500

2000

2500

3000

HSW-B-006.20.fid
Carbon.K	CDCl3	{C:\Users\GM\Data}	GJM	35

0
.0
	T
M
S

1
4
.8

2
4
.0

6
8
.7

7
0
.7

7
1
.9

7
4
.2

7
9
.3

8
1
.7

8
4
.3

1
0
1
.3

1
2
6
.0

1
2
7
.6

1
2
8
.0

1
2
8
.2

1
2
8
.3

1
2
8
.4

1
2
9
.0

1
2
9
.8

1
2
9
.9

1
3
3
.2

1
3
7
.2

1
3
7
.8

1
6
5
.2

O

BzO
BnO SEtO
OPh

O

BzO
BnO SEtO
OPh



 S11 

HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
 
COSY NMR (400 MHz, CDCl3) 
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Compound S4 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
COSY NMR (400 MHz, CDCl3) 
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Compound 4 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
COSY NMR (400 MHz, CDCl3) 
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Compound 5 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
COSY NMR (400 MHz, CDCl3) 
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Compound 6 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
COSY NMR (400 MHz, CDCl3) 

 
 
 

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f2	(ppm)

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

f1
	(p
pm

)

HSW-B-539.21.ser
HSQCDEPT.K	CDCl3	{C:\Users\HSW\Data}	HSW	35

-0.50.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f2	(ppm)

0

1

2

3

4

5

6

7

8

9

f1
	(p
pm

)

HSW-B-539.22.ser
COSYDQF.K	CDCl3	{C:\Users\HSW\Data}	HSW	35

OLevO
BnO SEt

BzO

OAcCl

OLevO
BnO SEt

BzO

OAcCl



 S21 

HMBC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 7 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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Compound 8 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 9 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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COSY NMR (400 MHz, CDCl3) 

 
HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 10 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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COSY NMR (400 MHz, CDCl3)  
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Galactosamine Acceptor Synthesis 
Compound S6 
1H NMR (400 MHz, d6-DMSO)  

 
13C{1H} NMR (101 MHz, d6-DMSO) 
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Compound 12 
1H NMR (400 MHz, D2O)  

 
13C{1H} NMR (101 MHz, D2O) 
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Compound 13 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
COSY NMR (400 MHz, CDCl3) 
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Compound 14 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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Compound 15 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
 
COSY NMR (400 MHz, CDCl3) 
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Compound 16 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 
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Compound 17 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
 

 
COSY NMR (400 MHz, CDCl3) 
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Compound 18 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 

 

O

NHTCA
OAllyl

O
O

Ph

HO

O

NHTCA
OAllyl

O
O

Ph

HO



 S40 

CS Disaccharide Precursor Synthesis 
Compound 19 
1H NMR (400 MHz, CDCl3)  

13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

COSY NMR (400 MHz, CDCl3) 
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HMBC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 20            
1H NMR (400 MHz, CDCl3)  

13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
COSY NMR (400 MHz, CDCl3) 
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Compound 21 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
COSY NMR (400 MHz, CDCl3) 
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 S47 

 
HMBC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
Compound 22  
1H NMR (400 MHz, CDCl3)  
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13C{1H} NMR (101 MHz, CDCl3)  

 
 
HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 23  
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3)  
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COSY NMR (400 MHz, CDCl3)  

 
 
HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Access to CS precursor disaccharide library 
Compound S7 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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 S52 

HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
COSY NMR (400 MHz, CDCl3) 
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Compound S8 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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COSY NMR (400 MHz, CDCl3) 

 
HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 24 
1H NMR (400 MHz, CDCl3)  

 
13C{1H} NMR (101 MHz, CDCl3) 
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HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
 
COSY NMR (400 MHz, CDCl3) 

 
 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f2	(ppm)

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

f1
	(p
pm

)

HSW-B-497	pure.12.ser
HSQCDEPT.K	CDCl3	{C:\Users\HSW\Data}	HSW	5

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.0
f2	(ppm)

0

1

2

3

4

5

6

7

8

9

f1
	(p

pm
)

HSW-B-497	pure.13.ser
COSYDQF.K	CDCl3	{C:\Users\HSW\Data}	HSW	5

O

BzO
BnO
BnO
MeO2C

O

NHTroc
OAllyl

O
O

Ph

O

O

BzO
BnO
BnO
MeO2C

O

NHTroc
OAllyl

O
O

Ph

O



 S57 

Compound 25 
1H NMR (400 MHz, CDCl3)  

13C{1H} NMR (101 MHz, CDCl3) 
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COSY NMR (400 MHz, CDCl3) 

 
 
HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Compound 26 
1H NMR (400 MHz, CDCl3)  

 
 
13C{1H} NMR (101 MHz, CDCl3) 

 

0.00.51.01.52.02.53.03.54.04.55.05.56.06.57.07.58.08.59.09.510.0
f1	(ppm)

0

10000

20000

30000

40000

50000

60000

70000

80000

90000

100000

HSW-B-533	product.15.fid
Proton.K	CDCl3	{C:\Users\HSW\Data}	HSW	8

0
.7
7

1
.3
6

4
.9
3

4
.0
7

2
.0
1

1
.1
6

2
.1
2

4
.1
0

1
.1
0

0
.8
6

2
.9
6

0
.7
8

1
.0
0

4
.9
1

3
.2
8

6
.9
4

2
.3
3

1
.0
5

1
.8
5

-0
.0
0

-0
.0
0
	T
M
S

1
.2
4

1
.2
5

1
.2
6

1
.2
6

1
.2
8

2
.0
4

3
.5
4

3
.5
5

3
.5
5

3
.7
0

3
.7
1

3
.7
2

3
.7
5

3
.7
6

3
.7
8

3
.9
5

3
.9
6

3
.9
9

4
.0
1

4
.0
1

4
.0
4

4
.0
8

4
.1
3

4
.1
3

4
.1
7

4
.4
8

4
.4
9

4
.5
0

4
.5
1

4
.6
0

4
.6
1

4
.6
3

4
.6
4

4
.6
4

4
.6
8

4
.6
9

4
.7
0

4
.7
1

4
.7
4

4
.7
7

5
.2
2

5
.2
2

5
.5
0

7
.1
1

7
.1
1

7
.1
2

7
.1
2

7
.1
3

7
.2
4

7
.2
5

7
.2
6

7
.2
6

7
.2
8

7
.2
9

7
.3
0

7
.3
0

7
.3
0

7
.3
1

7
.3
1

7
.3
2

7
.3
2

7
.3
3

7
.3
4

7
.3
4

7
.4
5

7
.4
7

7
.4
7

7
.9
8

7
.9
8

8
.0
0

8
.0
0

8
.0
0

0102030405060708090100110120130140150160170180190200
f1	(ppm)

-200

0

200

400

600

800

1000

1200

1400

1600

1800

2000

2200

2400

2600HSW-B-533	product.12.fid
Carbon.K	CDCl3	{C:\Users\HSW\Data}	HSW	8

-0
.0
	T
M
S

4
0
.9

5
2
.7

5
5
.2

6
0
.4

6
8
.6

7
0
.5

7
1
.0

7
2
.5

7
3
.3

7
3
.7

7
4
.4

7
4
.7

7
5
.1

7
8
.9

8
1
.4

9
5
.5

9
8
.2

1
0
1
.0

1
1
8
.2

1
2
6
.2

1
2
7
.7

1
2
7
.8

1
2
7
.9

1
2
8
.0

1
2
8
.0

1
2
8
.0

1
2
8
.1

1
2
8
.3

1
2
8
.3

1
2
8
.4

1
2
8
.4

1
2
8
.6

1
2
9
.5

1
2
9
.8

1
3
3
.4

1
3
7
.5

1
3
7
.6

1
3
7
.8

1
5
3
.6

1
6
4
.8

1
6
6
.8

1
6
8
.4

O

BzO
BnO
BnO
MeO2C

O

NHTroc
OAllyl

OBnClAcO

O

O

BzO
BnO
BnO
MeO2C

O

NHTroc
OAllyl

OBnClAcO

O



 S60 

HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
COSY NMR (400 MHz, CDCl3) 
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HMBC NMR (400 MHz ´ 101 MHz, CDCl3) 

 
Compound 27 
1H NMR (400 MHz, CDCl3)  
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13C{1H} NMR (101 MHz, CDCl3) 

HSQC NMR (400 MHz ´ 101 MHz, CDCl3) 
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COSY NMR (400 MHz, CDCl3) 

HMBC NMR (400 MHz ´ 101 MHz, CDCl3) 
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Exemplar synthesis of CS-C 
Compound 28 
1H NMR (400 MHz, d6-acetone)  

 
13C{1H} NMR (101 MHz, d6-acetone) 
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COSY NMR (400 MHz, d6-acetone) 

 
 

HSQC NMR (400 MHz ´ 101 MHz, d6-acetone) 

 

O

BzO
BzO

LevO
MeO2C

O

NHTCA
OAllyl

OHHO

O

O

BzO
BzO

LevO
MeO2C

O

NHTCA
OAllyl

OHHO

O



 S66 

Compound S9 
1H NMR (400 MHz, d4-MeOD)  

 
13C{1H} NMR (101 MHz, d4-MeOD) 
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COSY NMR (400 MHz, d4-MeOD) 

 
 

HSQC NMR (400 MHz ´ 101 MHz, d4-MeOD) 
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Compound 29 
1H NMR (400 MHz, D2O)   

 
13C{1H} NMR (101 MHz, D2O) 
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COSY NMR (400 MHz, D2O) 

 
 

HSQC NMR (400 MHz ´ 101 MHz, D2O) 
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