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3-fluorobenzyl--D-galactonoamidine (1f). 
 

 1H NMR spectrum (400.18 MHz, D2O)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.142.281.141.113.252.851.00

HDO

 
 

 13C NMR spectrum (100.6 MHz, D2O/MeOH-d4) 
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4-Methyl-2-nitrophenyl--D-galactopyranoside (2b). 
 

 1H NMR spectrum (400.18 MHz, DMSO)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.011.104.211.071.081.061.071.061.051.101.030.86

DMSO

HDO

 
 

 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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4-Fluoro-2-nitrophenyl--D-galactopyranoside (2c).  
 

 1H NMR spectrum (400.18 MHz, DMSO)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.233.461.171.201.121.161.121.131.141.121.151.00

X

DMSO
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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4-Chloro-2-nitrophenyl--D-galactopyranoside (2d).  
 

 1H NMR spectrum (400.18 MHz, DMSO)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.053.071.021.031.001.041.021.031.031.000.960.65

DMSO
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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4-Bromo-2-nitrophenyl--D-galactopyranoside (2e).  
 

 1H NMR spectrum (400.18 MHz, DMSO)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.113.271.091.071.061.031.051.061.041.040.980.98

DMSO
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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5-Fluoro-2-nitrophenyl--D-galactopyranoside (2f). 
 

 1H NMR spectrum (400.18 MHz, DMSO)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.083.102.010.991.021.000.981.001.001.020.95

DMSO
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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5-Methyl-2-nitrophenyl--D-galactopyranoside (2g). 
 

 1H NMR spectrum (400.18 MHz, DMSO)  
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Chemical Shift (ppm)
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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2-Fluoro-4-nitrophenyl--D-galactopyranoside (2i). 
 

 1H NMR spectrum (400.18 MHz, DMSO) 

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

1.250.990.872.091.011.021.001.021.021.021.030.920.83
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

DMSO

1
5
1
.7

5
1
5
0
.8

4
1
5
0
.7

3
1
4
9
.2

7

1
4
0
.9

7

1
2
1
.1

3
1
1
6
.4

8
1
1
2
.5

2
1
1
2
.2

9

1
0
0
.6

7

7
5
.9

0
7
3
.2

2
6
9
.9

3
6
7
.9

8

6
0
.1

9

  

150 145 140 135 130 125 120 115 110

Chemical Shift (ppm)

J(M03)=2.93 Hz
J(M01)=7.32 HzJ(M04)=10.25 Hz J(M02)=23.42 Hz

M03(d)

M04(d) M02(d)M01(d)

J(M05)=249.56 Hz

M05(d)

1
5
1
.7

5
1
5
0
.8

4
1
5
0
.7

3

1
4
9
.2

7

1
4
1
.0

5
1
4
0
.9

7

1
2
1
.1

3
1
2
1
.1

0

1
1
6
.4

8

1
1
2
.5

2
1
1
2
.2

9

8.3 8.2 8.1 8.0 7.9 7.8 7.7 7.6 7.5 7.4 7.3

Chemical Shift (ppm)

1.030.920.83

3.75 3.70 3.65 3.60 3.55 3.50 3.45 3.40

Chemical Shift (ppm)

1.250.990.872.091.01



-10- 
 

2-Chloro-4-nitrophenyl--D-galactopyranoside (2k).  

 

 1H NMR spectrum (400.18 MHz, DMSO)  
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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4-Chloro-3-nitrophenyl--D-galactopyranoside (2m).  
 

 1H NMR spectrum (400.18 MHz, DMSO)  
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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3-Nitrophenyl--D-galactopyranoside (2n).  
 

 1H NMR spectrum (400.18 MHz, DMSO) 
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Chemical Shift (ppm)
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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3-Methyl-2-nitrophenyl--D-galactopyranoside (2o). 
 

 1H NMR spectrum (400.18 MHz, DMSO)  
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 

200 180 160 140 120 100 80 60 40 20 0

Chemical Shift (ppm)

DMSO

1
4
8
.1

5

1
4
1
.7

6

1
3
1
.0

4
1
3
0
.0

4

1
2
3
.5

6

1
1
3
.8

9

1
0
0
.9

8

7
5
.7

5
7
3
.4

3
6
9
.9

6
6
8
.0

4

6
0
.2

8

1
6
.2

7

  

7.50 7.45 7.40 7.35 7.30 7.25 7.20 7.15 7.10 7.05 7.00 6.95

Chemical Shift (ppm)

0.951.000.99

3.70 3.65 3.60 3.55 3.50 3.45 3.40

Chemical Shift (ppm)

0.962.110.910.991.01



-14- 
 

4-Methoxy-2-nitrophenyl--D-galactopyranoside (2p). 
 

 1H NMR spectrum (400.18 MHz, DMSO)  
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Chemical Shift (ppm)
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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2-Methyl-4-nitrophenyl--D-galactopyranoside (2q). 
 

 1H NMR spectrum (400.18 MHz, DMSO)  
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 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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3-Methyl-4-nitrophenyl- -D-galactopyranoside (2r). 
 

 1H NMR spectrum (400.18 MHz, DMSO)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.921.101.961.041.151.041.021.021.021.040.991.061.001.00

DMSO

HDO

 
 

 13C NMR spectrum (100.6 MHz, DMSO-d6) 
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4-Methyl-2-nitrophenyl-tetra-O-acetyl-D-galactopyranoside (4b). 
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.113.163.203.223.161.071.091.091.051.091.041.001.070.95

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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4-Fluoro-2-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4c).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.032.903.012.961.011.041.011.001.010.991.000.990.95

HDO

CHCl3

 
 

13C NMR spectrum (100.6 MHz, CDCl3) 
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4-Chloro-2-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4d).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.872.862.892.941.001.010.990.971.000.960.900.970.920.71

HDOCHCl3

  
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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4-Bromo-2-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4e).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.123.243.293.141.181.261.101.101.111.090.970.960.990.77

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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5-Fluoro-2-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4f).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.493.523.463.481.262.542.501.201.001.101.150.97

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3)  
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5-Methyl-2-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4g).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.882.922.983.043.001.002.040.951.070.990.971.000.990.96

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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2-Fluoro-4-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4i).  
 

 1H NMR spectrum (400.18 MHz, CDCl3) 

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.912.952.992.900.982.062.010.980.951.001.87

HDO
CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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2-Chloro-4-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4k).  
 

 1H NMR spectrum (400.18 MHz, CDCl3) 

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.006.273.051.011.201.072.170.990.870.440.611.000.66

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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4-Chloro-3-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4m).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.006.033.001.121.881.001.121.971.000.970.94

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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3-Nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4n). 
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.006.013.042.732.151.020.930.991.050.910.87

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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3-Methyl-2-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4o).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.982.952.962.982.971.071.061.061.051.051.900.951.001.00

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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4-Methoxy-2-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4p).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

10 9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.973.042.962.983.131.081.121.091.051.061.050.851.000.850.98

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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2-Methyl-4-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4q).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

2.925.762.922.993.072.031.000.841.011.72

HDOCHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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3-Methyl-4-nitrophenyl-tetra-O-acetyl--D-galactopyranoside (4r).  
 

 1H NMR spectrum (400.18 MHz, CDCl3)  

9 8 7 6 5 4 3 2 1 0

Chemical Shift (ppm)

3.055.863.023.073.202.111.912.000.95

HDO

CHCl3

 
 

 13C NMR spectrum (100.6 MHz, CDCl3) 
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