
Chemistry 4361/8361 Wednesday, October 10 
 

In-Class Exercise: 
1H-1H (Homonuclear) COSY 

 
 
The 1H, 19F, 13C and 1H-1H COSY spectra (all in 
DMSO-d6) shown on the following pages are of the 
fluorogalactoside shown at right. Of the five 
substituents X, one is a fluorine, and the other four are 
acetyl groups. 

a. 19F has a nuclear spin of I = ½, so it will exhibit 
coupling to nearby nuclei. What coupling is 
observed in these spectra? 

b. Which substituent X is the fluorine? 

c. Assign chemical shift values to each proton in the molecule. 

 

 

 

 

 

 

 

 

 

 

 

 

 

d. Can you assign any of the 13C resonances? 

proton  (ppm) 

H1  

H2  

H3  

H4  

H5  

H6a  

H6b  

O

X
X

X

X
X

1
23

4 5

6

X =
O CH3

O

For



1.52.02.53.03.54.04.55.05.5

4.04.24.44.64.85.05.25.45.65.8

H
z

29
88

.7
29

86
.0

29
35

.7
29

32
.9

27
22

.1
27

18
.8

26
45

.3
26

42
.0

26
34

.5
26

31
.1

22
51

.4
22

45
.3

22
39

.2

20
36

.6
20

30
.5

25
59

.2

25
20

.7

25
56

.4

25
23

.5

25
48

.3

25
31

.6
25

34
.4

25
45

.5

1H NMR, 500 MHz, in DMSO-d6

(closeup of above)

δ (ppm)

δ (ppm)

CH2Cl2?

H2O?



406080100120140160ppm

pp
m

16
9.

86
16

9.
82

16
9.

63
16

9.
36

10
5.

22
10

3.
42

68
.7

8
67

.4
6

66
.7

0
66

.5
1

66
.4

3
61

.3
8

20
.4

3
20

.3
0

20
.2

6

84
83

.5

86
52

.9
86

49
.8

83
87

.7
83

63
.8

83
54

.8

H
z

-120-80-4004080120Hz

46
.0

4

21
.4

5

-7
.0

3

-3
1.

66

H
z

13C NMR, 125 MHz, in DMSO-d6

19F NMR, 235 MHz, in DMSO-d6

DMSO-d6



4.0

4.2

4.4

4.6

4.8

5.0

5.2

5.4

5.6

5.8

ppm

4.04.24.44.64.85.05.25.45.65.8ppm

1H-1H COSY, 500 MHz, in DMSO-d6




