
S1 
 

Supporting information to: 

Synthesis of Azide-Modified Chondroitin Sulfate Precursors: 
Substrates for ‘Click’- Conjugation with Fluorescent Labels and 
Oligonucleotides 
Satish Jadhav,*a,b Vijay Gulumkar, a Prasannakumar Deshpande,c , Eleanor T. Coffey, c, Harri 
Lönnberg, a and Pasi Virta*a 
 
a) Department of Chemistry, University of Turku, Vatselankatu 2, FI-20014 Turku, Finland 
b) Department of Cellular and Molecular Medicine, School of Medicine, University of California, San Diego, La Jolla, CA 
92093, USA 
c) Turku Centre for Biotechnology, University of Turku, Åbo Akademi University, Tykistökatu 6, FI-20520 Turku, Finland 

 

Contents 

Figures S1. 1H and 13C NMR spectrum of 2        S2 
Figures S2. 1H and 13C NMR spectrum of 3        S3 
Figures S3. 1H and 13C NMR spectrum of 4        S4 
Figures S4. 1H and 13C NMR spectrum of 5        S5 
Figures S5. 1H and 13C NMR spectrum of 6        S6 
Figures S6. 1H and 13C NMR spectrum of 7        S7 
Figures S7. 1H NMR spectra of 9         S8 
Figures S8. 13C NMR spectra of 9         S9 
Figures S9. 1H NMR spectra of 10         S10 
Figures S10. 13C NMR spectra of 10         S11 
Figures S11. 1H NMR spectra of 11         S12 
Figures S12. 13C NMR spectra of 11.         S13 
Figures S13. 1H NMR and HSQC spectrum of 12.        S14 
Figures S14. 13C NMR spectra of 12.         S16 
Figures S16. HSQC spectra of 13         S17 
Figures S17. 13C NMR spectra of 13         S18 
Figures S18. 1H and 13C NMR spectrum of 15        S19 
Figures S19. 13C NMR spectra of 15         S20 
Figures S20. HSQC and COSY spectrum of 15        S21 
Figure S21. HSQC spectrum of 15         S22 
Figures S22. 1H NMR and COSY spectrum of 16        S23 
Figures S23. 13C NMR and HSQC spectrum of 16        S24 
Figure S24. HSQC spectrum of 16         S25 
Figures S25. 1H NMR and 13C NMR spectrum of 18       S26 
Figures S25. 1H and 13C NMR spectrum of 18        S27 
Figures S26. HSQC spectra of 18         S28 
Figures S28. 13C NMR and HSQC spectrum of 21        S29 
Figure S29. HSQC spectrum of 21         S30 
Figures S30. 1H NMR spectra of 23         S31 
Figures S31. 13C NMR and HSQC spectrum of 23        S32 

Figure S32. HSQC spectrum of 23         S33 
Figure S33. MS (ESI-TOF) spectrum of 24        S34 
Figure S34. MS (ESI-TOF) spectrum of 25        S34 
Figure S35. MS (ESI-TOF) spectrum of 26        S35 
Figure S36. MS (ESI-TOF) spectrum of 29        S35 
Figure S37. MS (ESI-TOF) spectrum of 30        S36 
Figure S38. MS (ESI-TOF) spectra of 32-33        S37 



S2 
 

SpinWorks 2.5:  

PPM   6.4     6.0     5.6     5.2     4.8     4.4     4.0     3.6     3.2     2.8     2.4     2.0     1.6     1.2    0.8    0.4   -0.0   

  
 1

.0
0

0 
  

  
 1

.0
0

9 
  

  
 1

.0
4

7 
  

  
 1

.0
2

9 
  

  
 3

.1
4

5 
  

  
 1

.0
7

3 
  

  
 3

.1
2

6 
  

  
 3

.1
3

7 
  

  
 3

.1
7

8 
  

  
 9

.6
9

6 
  

  
 6

.4
0

2 
  

  
 6

.7
2

84
  

 6
.7

0
60

  
 5

.3
8

50
  

 5
.3

7
81

  
 5

.2
9

86
  

 5
.2

9
02

  
 5

.2
7

01
  

 5
.2

6
17

  
 4

.9
2

15
  

 4
.9

0
16

  
 4

.1
9

68
  

 4
.1

7
87

  
 4

.1
6

86
  

 4
.1

5
12

  
 4

.1
3

71
  

 4
.1

2
76

  
 4

.1
2

41
  

 4
.1

0
79

  
 4

.0
9

93
  

 4
.0

8
53

  
 4

.0
7

83
  

 4
.0

5
69

  
 3

.9
6

44
  

 3
.9

6
31

  
 3

.9
4

73
  

 3
.9

3
16

  
 2

.1
8

48

  
 2

.0
5

40
  

 2
.0

1
56

  
 1

.9
9

80

  
 0

.8
9

41
  

 0
.8

8
24

  
 0

.1
4

55
  

 0
.1

3
15

  
 0

.1
1

56

  
 0

.0
0

13

file: F:\chondroitin sulfate manuscript kesä 2017\CS NMR\Chondroitin TBS triacetate NTCA galctosamine 22.01.2014\1\fid   expt: <zg30>
transmitter freq.: 399.753198 MHz
time domain size: 65536 points
width:  7183.91 Hz = 17.970858 ppm = 0.109618 Hz/pt
number of scans: 8

freq. of 0 ppm: 399.749998 MHz
processed size: 32768 complex points
LB:    0.300    GB: 0.0000

 

 

SpinWorks 2.5:  

PPM   160.0    150.0    140.0    130.0    120.0    110.0    100.0    90.0     80.0     70.0     60.0     50.0     40.0     30.0     20.0     10.0    0.0   

 1
7

0.
4

93
4

 1
7

0.
4

54
5

 1
7

0.
2

35
0

 1
6

1.
8

49
3

  9
6

.0
0

31

  9
2

.4
2

94

  7
7

.3
4

88
  7

7
.0

3
03

  7
6

.7
1

24

  7
1

.0
5

50

  6
9

.4
6

13

  6
6

.8
4

27

  6
1

.7
5

32

  5
5

.0
6

95

  2
5

.5
7

05

  2
0

.6
9

55
  2

0
.6

4
58

  2
0

.5
0

83

  1
7

.8
9

44

  -
4

.2
1

46
  -

5
.1

6
30

file: F:\chondroitin sulfate manuscript kesä 2017\CS NMR\Chondroitin TBS triacetate NTCA galctosamine 22.01.2014\2\fid   expt: <ph_zgpg45>

transmitter freq.: 100.527269 MHz
time domain size: 65536 points
width: 24038.46 Hz = 239.123789 ppm = 0.366798 Hz/pt
number of scans: 3000

freq. of 0 ppm: 100.517217 MHz

processed size: 32768 complex points
LB:    1.000    GB: 0.0000

 

Figures S1. 1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectrum of 2 
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Figures S2. 1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectrum of 3 
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Figures S3. 1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectrum of 4. 
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Figures S4. 1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectrum of 5. 
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Figures S5. 1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectrum of 6. 
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Figures S6. 1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectrum of 7. 
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Figures S7. 1H NMR (400 MHz, CDCl3) spectra of 9. 
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Figures S8. 13C NMR (100 MHz, CDCl3) spectra of 9. 
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Figures S9. 1H NMR (400 MHz, CDCl3) spectra of 10. 
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Figures S10. 13C NMR (100 MHz, CDCl3) spectra of 10. 
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Figures S11. 1H NMR (500 MHz, CDCl3) spectra of 11. 
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Figures S12. 13C NMR (125 MHz, CDCl3) spectra of 11. 
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Figures S13. 1H NMR (400 MHz, CDCl3) and HSQC spectrum of 12. 
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Figures S14. 13C NMR (100 MHz, CDCl3) spectra of 12. 
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Figures S15. 1H NMR (400 MHz, CDCl3) spectra of 13.  
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Figures S16. HSQC spectra of 13. 
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Figures S17. 13C NMR (100 MHz, CDCl3) spectra of 13. 
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Figures S18. 1H NMR (400 MHz, CDCl3) and 13C NMR (100 MHz, CDCl3) spectrum of 15. 
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Figures S19. 13C NMR (100 MHz, CDCl3) spectra of 15. 
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Figures S20. HSQC and COSY spectrum of 15. 
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Figure S21. HSQC spectrum of 15. 
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Figures S22. 1H NMR (500 MHz, CDCl3) and COSY spectrum of 16. 
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Figures S23. 13C NMR (125MHz, CDCl3) and HSQC spectrum of 16. 
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Figure S24. HSQC spectrum of 16. 
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Figures S25. 1H NMR (500 MHz, CD3OH) and 13C NMR (125 MHz, CD3OH) spectrum of 18. 
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Figures S26. HSQC spectra of 18. 
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Figures S27. 1H NMR (500 MHz, CD3OH) spectra of 21. 
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Figures S28. 13C NMR (125 MHz, CD3OH) and HSQC spectrum of 21. 
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Figure S29. HSQC spectrum of 21. 
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Figures S30. 1H NMR (500 MHz, CD3OH) spectra of 23. 
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Figures S31. 13C NMR (500 MHz, CD3OH) and HSQC spectrum of 23. 
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Figure S32. HSQC spectrum of 23. 
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Figure S33. MS (ESI-TOF) spectrum of 24. The observed monoisotopic mass: 1028.32 [(M-2H)/2]2- 

 

 

 

 

Figure S34. MS (ESI-TOF) spectrum of 25. The observed monoisotopic mass: 948.36 [(M-2H)/2]2- 
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Figure S35. MS (ESI-TOF) spectrum of 26. The observed monoisotopic mass: 948.37 [(M-2H)/2]2- 

 

 

 

 

Figure S36. MS (ESI-TOF) spectrum of 29. The observed monoisotopic mass: 1028.23 [(M-2H)/2]2- 
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Figure S37. MS (ESI-TOF) spectrum of 30. The observed monoisotopic mass: 758.70 [(M-2H)/2]2- 
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Figure S38. MS(ESI-TOF) spectrum of 32 

 

 

Figure S39. MS(ESI-TOF) spectrum of 33 

 

 

Figure S40. MS(ESI-TOF) spectrum of 34 

 

 


