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Fig. 1. 1H NMR (CDCl3, 600 MHz) spectrum of 2c. 

Fig. 2. COSY spectrum of 2c. 
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Fig. 3. 13C NMR (CDCl3, 151 MHz) spectrum of 2c. 

Fig. 4. HSQC spectrum of 2c. 
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Fig. 5. 1H NMR (CDCl3, 600 MHz) spectrum of 3c. 
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Fig. 6. COSY spectra of 3c. 

OH

O

2
1'

2'

3'
4'

5'

6'

1

3c

OH

O

2
1'

2'

3'
4'

5'

6'

1

3c

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011



 

5 
 

0102030405060708090100110120130140150160170180190

Fig. 7. 13C NMR (CDCl3, 151 MHz) spectrum of 3c. 

Fig. 8. HSQC spectrum of 3c. 
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Fig. 9. 1H NMR (CDCl3, 600 MHz) spectrum of 4c. 

Fig. 10. COSY spectrum of 4c. 
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Fig. 11. 13C NMR (CDCl3, 151 MHz) spectrum of 4c. 

 

Fig. 12. HSQC spectrum of 4c. 

O

O

I

1
2
3

4
5
6

7
89

4c

O

O

I

1
2
3

4
5
6

7
89

4c

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011



8 
 

Fig. 13. 1H NMR (CDCl3, 600 MHz) spectrum of 5c. 

Fig. 14. COSY spectrum of 5c. 
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Fig. 15. 13C NMR (CDCl3, 151 MHz) spectrum of 5c. 

Fig. 16. HSQC spectrum of 5c. 
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Fig. 17. 1H NMR (CDCl3, 600 MHz) spectrum of 7c. 

Fig. 18. COSY spectrum of 7c. 

O

O

2
1'

2'

3'

4'
5'

6'

1

7c

O

O

2
1'

2'

3'

4'
5'

6'

1

7c

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011



11 
 

102030405060708090100110120130140150160170180190

14
.3
1

19
.2
1

19
.5
8

21
.8
9

26
.6
8

31
.9
0

34
.5
4

34
.6
6

41
.6
0

47
.5
9

59
.9
2

76
.7
8

77
.0
0

77
.2
1

12
9.
64

13
5.
09

17
1.
88

Fig. 19. 13C NMR (CDCl3, 151 MHz) spectrum of 7c. 

Fig. 20. HSQC spectrum of 7c. 
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Fig. 21. 1H NMR (CDCl3, 600 MHz) spectrum of 8c. 
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Fig. 22. COSY spectrum of 8c. 
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Fig. 23. 13C NMR (CDCl3, 151 MHz) spectrum of 8c. 

Fig. 24. HSQC spectrum of 8c. 
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Fig. 25. 1H NMR (CDCl3, 600 MHz) spectrum of 9c. 

Fig. 26. COSY spectrum of 9c. 
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Fig. 27. 13C NMR (CDCl3, 151 MHz) spectrum of 9c. 

Fig. 28. HSQC spectrum of 9c. 
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Fig. 29. 1H NMR (CDCl3, 600 MHz) spectrum of 10c. 

Fig. 30. COSY spectrum of 10c. 

O

O

Br

1
2
3

4
5
6

7
89

10c

O

O

Br

1
2
3

4
5
6

7
89

10c

Electronic Supplementary Material (ESI) for RSC Advances
This journal is © The Royal Society of Chemistry 2011



 

17 
 

Fig. 31. 13C NMR (CDCl3, 151 MHz) spectrum of 10c. 

Fig. 32. HSQC spectrum of 10c. 
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Fig. 33. 1H NMR (CDCl3, 600 MHz) spectrum of 11c. 
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Fig. 34. COSY spectrum of 11c. 
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Fig. 35. 13C NMR (CDCl3, 151 MHz) spectrum of 11c. 

Fig. 36. HSQC spectrum of 11c. 
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Fig. 37. CGC chromatogram of (+)-4a (ee = 97%). 

 

 
Fig. 38. CGC chromatogram of (–)-4b (ee = 96%). 

 

 

 
Fig. 39. CGC chromatogram of (±)-4c.  
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Fig. 40. CGC chromatogram of (+)-5a (ee = 97%). 

 
Fig. 41. CGC chromatogram of (–)-5b (ee = 91%). 

 
Fig. 42. CGC chromatogram of (±)-5c.  
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Fig. 43. CGC chromatogram of (+)-9a (ee = 98%). 

 
Fig. 44. CGC chromatogram of (–)-9b (ee = 94%). 

 
Fig. 45. CGC chromatogram of (±)-9c. 
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Fig. 46. CGC chromatogram of (+)-10a (ee = 94%). 

 
Fig. 47. CGC chromatogram of (–)-10b (ee = 96%). 

 
Fig. 48. CGC chromatogram of (±)-10c. 
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Fig. 49. CGC chromatogram of (–)-11a (ee = 91%). 

 
Fig. 50. CGC chromatogram of (+)-11b (ee = 96%). 

 
Fig. 51. CGC chromatogram of (±)-11c. 
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