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General Experimental Methods. Purification of reaction products was carried out in same cases by flash 

chromatography using silica-gel (0.063-0.200 mm). Analytical thin layer chromatography was performed on 0.25 

mm silica gel 60-F plates. ESI ionization method and mass analyzer type MicroTof-Q were used for the HRMS 

measurements. 1H NMR spectra were recorded at 400 and 300 MHz; 13C APT-NMR spectra were recorded at 100 

and 75 MHz; DMSO-d6 and CDCl3 as the solvents. Chemical shifts were reported in the δ scale relative to residual 

CHCl3 (7.26 ppm) and DMSO (2.50 ppm) for 1H NMR and to the central line of CHCl3 (77 ppm) and DMSO 

(39.43 ppm) for 13C APT-NMR. 
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Materials. All commercially available solvents and reagents were used as received. The 1H and 13C APT-NMR 

spectra for compounds 5ag,[1] 5cg,[2] 5aj,[3] 5cj,[3] 5gj,[4] 5ak,[3] 5ck,[3] 5gl,[5] 5gg,[6] 5ig,[7] 5ai,[1] 10,[8] 14,[9] and 18[10] 

are consistent with values previously reported in the literature. 
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Figure S1. 1H and 13C APT-NMR spectra of compound 5aa  
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Figure S2. 1H and 13C APT-NMR spectra of compound 5ba  
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Figure S3. 1H and 13C APT-NMR spectra of compound 5da 
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Figure S4. 1H and 13C APT-NMR spectra of compound 5ea 
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Figure S5. 1H and 13C APT-NMR spectra of compound 5ga  
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Figure S6. 1H and 13C APT-NMR spectra of compound 5ab  
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Figure S7. 1H and 13C APT-NMR spectra of compound 5bb 
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Figure S8. 1H and 13C APT-NMR spectra of compound 5ac 
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Figure S9. 1H and 13C APT-NMR spectra of compound 5ad 
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Figure S10. 1H and 13C APT-NMR spectra of compound 5ae 
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Figure S11. 1H and 13C APT-NMR spectra of compound 5be 
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Figure S12. 1H and 13C APT-NMR spectra of compound 5bf 
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Figure S12. 1H and 13C APT-NMR spectra of compound 5fg 
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Figure S12. 1H and 13C APT-NMR spectra of compound 5hg 
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Figure S12. 1H and 13C APT-NMR spectra of compound 5hh 



 

32 
 

 ppm (t1)
50100150

18
3.

74
5

18
1.

86
9

16
8.

49
3

16
4.

76
3

15
3.

07
0

13
4.

48
5

13
3.

60
6

13
3.

26
9

13
1.

52
0

13
0.

43
1

12
9.

51
3

12
8.

78
8

12
8.

17
4

12
8.

13
8

12
7.

12
7

12
6.

86
5

12
5.

92
0

12
5.

47
4

12
4.

23
3

12
3.

25
7

12
1.

66
9

11
9.

17
7

11
4.

14
2

63
.0

85

55
.8

15

48
.0

46

34
.2

75

29
.6

61
24

.2
14

23
.9

79
23

.5
18


