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1
H NMR spectrum (300 MHz) of compound 3 
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C NMR spectrum (150 MHz) of compound 3 

 

 



 
Fragment of proton coupled 

13
C NMR spectrum (150 MHz) of compound 3  
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C HMBC spectrum of compound 3 

 



 
FTIR spectrum of compound 3 

 

 

 



 
1
H NMR spectrum (300 MHz) of compound 5 (two tautomers are observed) 

 



 
1
H NMR spectrum (300 MHz) of compound 9 (apparently, two tautomers are observed) 
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C NMR spectrum (150 MHz) of compound 9 

 



 
Fragment of the proton coupled 

13
C NMR spectrum (150 MHz) of compound 9 



 
FTIR spectrum of compound 9 
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H NMR spectrum (300 MHz) of compound 10 
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C NMR spectrum (150 MHz) of compound 10 

 

 



 
FTIR spectrum of compound 10 
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H NMR spectrum (300 MHz) of compound 11 
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C NMR spectrum (125 MHz) of compound 11 
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C HMBC spectrum of compound 11 

 



 
FTIR spectrum of compound 11 

 



 
1
H NMR spectrum (500 MHz) of compound 12 

 



 
13

C NMR spectrum (125 MHz) of compound 12 



 

 
FTIR spectrum of compound 12 
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C NMR spectrum (150 MHz) of compound 13a 
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C HMBC spectrum of compound 13a 



 
FTIR spectrum of compound 13a 
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H NMR spectrum (300 MHz) of compound 13b 
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C NMR spectrum (150 MHz) of compound 13b 
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C HMBC spectrum of compound 13b 
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C HSQC spectrum of compound 13b 



 
FTIR spectrum of compound 13b 

 

 



 
1
H NMR spectrum (500 MHz) of compound 14a 
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C NMR spectrum (125 MHz) of compound 14a 

 



 
FTIR spectrum of compound 14a 

 

 

 

 



 
1
H NMR spectrum (300 MHz) of compound 14b 
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C NMR spectrum (125 MHz) of compound 14b 
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H-
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C HMBC spectrum of compound 14b 



 
FTIR spectrum of compound 14b 

 

 

 



 
1
H NMR spectrum (300 MHz) of compound 15 
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C NMR spectrum (150 MHz) of compound 15 

 



 
Fragment of proton coupled 

13
C NMR spectrum (150 MHz) of compound 15 
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C HMBC spectrum of compound 15 



 
FTIR spectrum of compound 15 


