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Analyses of Compound 2 

 
 

 
 

Figure 1-a. IR Spectrum of compound 2. 
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Figure 1-b. 1H- NMR Spectrum of compound 2. 

 

 
 

 Figure 1-c. D2O 1H-NMR spectrum of compound 2. 
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Figure 1-d. 13C- NMR Spectrum of compound 2. 

 

 
 

 

 
 

Figure 1-e. Mass Spectrum and fragmentation of compound 2. 
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Analyses of Compound 7 
 
 

 

 

 
 

Figure 2-a. IR Spectrum of compound 7. 
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Figure 2b.1H- NMR Spectrum of compound 7. 

 

 
 

Figure 2c. D2O-1H- NMR Spectrum of compound 7. 
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Figure 2d. 13C- NMR Spectrum of compound 7. 

 

 
 

Figure 2e. ESI Spectrum of compound 7. 
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Analyses of Compound 8 
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 Figure 3-a. IR Spectrum of compound 8. 

 

 
Figure 3-b.1H- NMR Spectrum of compound 8. 
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Figure 3-c. 13C- NMR Spectrum of compound 8. 

 

 

 
 

Figure 3d. ESI Spectrum of compound 8. 
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Analyses of Compound 10 
 

 
 

 
 

Figure 4-a. IR Spectrum of compound 10. 

 

 
 

Figure 4-b. 1H- NMR Spectrum of compound 10. 
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Figure 4-c. 13C- NMR Spectrum of compound 10. 
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 Figure 4d. Mass fragmentation pattern of compound 10. 

 

Analyses of Compound 11 

 
 

 
 

Figure 5-a. IR Spectrum of compound 11. 
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Figure 5-b. 1H- NMR Spectrum of compound 11.  

 

 
 

Figure 5-c. 13C- NMR Spectrum of compound 11.  
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Figure 5d. ESI Spectrum of compound 11. 

 

 
 

Figure 5e. XRD patterns of compound 11. 
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Analyses of Compound 13 

 
 

 
 

Figure 6-a. IR Spectrum of compound 13. 

 

 
 

Figure 6-b. 1H- NMR Spectrum of compound 13.  

N

O

O

O

O

N

Bu

N

H

 
N

O

O

O

O

N

Bu

N

H

 
N

O

O

O

O

N

Bu

N

H



General Papers ARKIVOC 2019, v, S1-S29 

 

Page S16 ©ARKAT USA, Inc 

 
 

Figure 6-c. 13C- NMR Spectrum of compound 13. 

 

 
 

Figure 6-d. ESI Spectrum of compound 13. 
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Analyses of Compound 14a 
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Figure 7-a. IR Spectrum of compound 14a. 
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Figure 7-b. 1H- NMR Spectrum of compound 14a.  

 

 
 

Figure 7-c. 13C- NMR Spectrum of compound 14a. 
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Figure 7-d. ESI Spectrum of compound 14a. 
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Analyses of Compound 14b 

 

 
 

Figure 8-a. IR Spectrum of compound 14b. 

 

 

 
Figure 8-b. 1H- NMR Spectrum of compound 14b. 
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Figure 8-c. 13C-NMR Spectrum of compound 14b. 

 

 
 

Figure 8-d. ESI Spectrum of compound 14b. 
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Analyses of Compound 15 
 

 
 

Figure 9-a. IR Spectrum of compound 15. 

 

 
 

Figure 9-b. 1H- NMR Spectrum of compound 15. 
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Figure 9-c. 13C-NMR Spectrum of compound 15. 

 

 

 
 

 Figure 9-d. ESI Spectrum of compound 15. 
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Analyses of Compound 16 
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Figure 10-a. IR Spectrum of compound 16. 
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Figure 10-b. 1H- NMR Spectrum of compound 16. 

 

 
 

Figure 10-c. 13C- NMR Spectrum of compound 16. 
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Figure 10-d. ESI Spectrum of compound 16. 
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Analyses of compound 19 
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Figure 11-a. IR Spectrum of compound 19. 
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Figure 11-b. 1H- NMR Spectrum of compound 19. 

 

 
 

Figure 11-c. 13C- NMR Spectrum of compound 19. 
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 Figure 11-d. ESI Spectrum of compound 19. 

 

 
 

 Figure 11-e. Mass Spectrum of compound 19. 


