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Figure S1. 1H NMR spectrum of 3a, 298 K, CDCl3. 
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Figure S2. 1H NMR spectrum of 3a, 235 K, CDCl3. 
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Figure S3. 13C NMR spectrum of 3a, 298 K, CDCl3. 
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Figure S4. COSY spectrum of 3a (low-field part). 
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Figure S5. COSY spectrum of 3a (CDCl3, 298 K).  
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Figure S6. HMQC spectrum of 3a (CDCl3, 298 K). 
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Figure S7. HMBC spectrum of 3a (CDCl3, 298 K). 
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Figure S8.  HRMS spectrum of 3a. 
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Figure S9. 1H NMR spectrum of 3b (298 K, CDCl3). 
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Figure S10. 13C NMR spectrum of 3b (298 K, CDCl3). 
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Figure S11.  HSQC spectrum of 3b (298 K, CDCl3). 
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Figure S12.  HRMS spectrum of 3b. 

 S12

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 

 

-4-3-2-114 13 12 11 10 9 8 7 6 5 4 3 2 1 0 ppm

-
4
.
7
5
7

0
.
9
1
5

0
.
9
3
0

0
.
9
45

2
.1
2
7

2
.
1
4
3

2
.
1
5
8

2
.
1
7
3

2
.
6
3
6

2
.
6
6
4

5
.
2
9
0

7
.
5
0
2

7
.
5
0
7

7
.5
1
8

7
.
5
2
3

7
.
6
0
8

7
.
6
1
8

7
.6
2
2

7
.
6
3
3

7
.
9
6
9

7
.
9
8
5

7.
9
8
9

8
.
0
0
5

8
.
0
4
3

8
.
0
5
8

8.
1
1
7

8
.
1
3
3

8
.
3
9
3

8
.
3
9
6

8
.
4
02

8
.
4
0
5

8
.
4
0
9

8
.
4
1
9

8
.
42
8

8
.
4
3
8

8
.
4
8
5

8
.
4
9
4

8
.
52
1

8
.
5
3
1

1
2.
9
4
4

1.
09

3.
36

2.
25

3.
26

9.
79

1.
11

4.
03

4.
24

4.
01

2.
11

1.
93

2.
19

1.
69

1.
08

1.
00

1.
00  

Figure S13. 1H NMR spectrum of 3c (298 K, CDCl3). 
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Figure S14. 13C NMR spectrum of 3c (298 K, CDCl3). 
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Figure S15. COSY spectrum of 3c (low-field part). 
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Figure S16. HMBC spectrum of 3c (CDCl3, 298 K). 
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Figure S17. HSQC spectrum of 3c (CDCl3, 298 K). 
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Figure S18.  HRMS spectrum of 3c. 
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Figure S19. 1H NMR spectrum of 3d (298 K, CDCl3). 
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Figure S20. 13C NMR spectrum of 3d (298 K, CDCl3). 
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Figure S21. HSQC spectrum of 3d (CDCl3, 298 K). 
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Figure S22. COSY spectrum of 3d (low-field part). 
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Figure S23.  HRMS spectrum of 3d. 
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Figure S24. 1H NMR spectrum of 3e (298 K, CDCl3). 
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Figure S25. 13C NMR spectrum of 3e (298 K, CDCl3). 
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Figure S26.  HRMS spectrum of 3e. 
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Figure S27. 1H NMR spectrum of 3f (298 K, CDCl3). 
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Figure S28. 13C NMR spectrum of 3f (298 K, CDCl3). 
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Figure S29. HSQC spectrum of 3f (CDCl3, 298 K). 
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Figure S30.  HRMS spectrum of 3f. 
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Figure S31. 1H NMR spectrum of 3g (298 K, CDCl3). 
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Figure S32. 13C NMR spectrum of 3g (298 K, CDCl3). 
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Figure S33. HSQC spectrum of 3g (CDCl3, 298 K). 
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Figure S34.  HRMS spectrum of 3g. 
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Figure S35. 1H NMR spectrum of 3h (298 K, CDCl3). 
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Figure S36. 13C NMR spectrum of 3h (298 K, CDCl3). 
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Figure S37. HSQC spectrum of 3h (CDCl3, 298 K). 
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Figure S38.  HRMS spectrum of 3h. 
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Figure S39. 1H NMR spectrum of 3i (298 K, CDCl3). 
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Figure S40. 13C NMR spectrum of 3i (298 K, CDCl3). 
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Figure S41. HSQC spectrum of 3i (CDCl3, 298 K). 
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Figure S42.  HRMS spectrum of 3i. 
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Figure S43. 1H NMR spectrum of 3j (298 K, CDCl3). 
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Figure S44. 13C NMR spectrum of 3j (298 K, CDCl3). 

 

 S36

Electronic Supplementary Material (ESI) for Organic & Biomolecular Chemistry
This journal is © The Royal Society of Chemistry 2013



 

723.2644
726.2843

733.2819

739.2014

743.3032

757.2781

+MS, 0.4-0.4min #(21-25)

2000

4000

6000

8000

Intens.

725 730 735 740 745 750 755 m/z  

Figure S45.  HRMS spectrum of 3j. 
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Figure S46. 1H NMR spectrum of 3k (298 K, CDCl3). 
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Figure S47. 13C NMR spectrum of 3k (298 K, CDCl3). 
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Figure S48. HSQC spectrum of 3k (CDCl3, 298 K). 
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Figure S49. COSY spectrum of 3k (low-field part). 
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Figure S50.  HRMS spectrum of 3k. 
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Figure S51. 1H NMR spectrum of 3l.  
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Figure S52. 13C NMR spectrum  of 3l.   
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Figure S53. HSQC spectrum of 3l.                                
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Figure S54.  HRMS spectrum of 3l. 
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Figure S55. 1H NMR spectrum of 3m.                  
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Figure S56. 13C NMR spectrum  of 3m.                            
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Figure S57. HSQC spectrum of 3m.                                
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Figure S58.  HRMS spectrum of 3m. 
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Figure S59. NOESY spectrum (CDCl3, 300 K) and PM3 energy-optimized models of 3a. The 
numbers associated with green curved lines are proton-proton distances measured for the 
models, while red letters denote NOE interactions observed in the NOESY map. 
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Figure S60. NOESY spectrum (CDCl3, 300 K) and PM3 energy-optimized models of 3d. The 
numbers associated with green curved lines are proton-proton distances measured for the 
models, while red letters denote NOE interactions observed in the NOESY map. The extended 
fragments of the map in the bottom row show chemical exchange (EXSY) correlations 
between stereoisomers. A signal of a by-product is denoted by asterisk.  
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Figure S61. NOESY spectrum (CDCl3, 300 K) and PM3 energy-optimized models of 3g. The 
numbers associated with green curved lines are proton-proton distances measured for the 
models, while red letters denote NOE interactions observed in the NOESY map.  
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Figure S62. NOESY spectrum (CDCl3, 300 K) and PM3 energy-optimized models of 3h. The 
numbers associated with green curved lines are proton-proton distances measured for the 
models, while red letters denote NOE interactions observed in the NOESY map. The extended 
fragments of the map in the bottom rows show chemical exchange (EXSY) correlations 
between stereoisomers (blue cross-peaks).    
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