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Fig. 1.   IR spectrum of compound 3a 
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Fig. 2.   1H NMR spectrum of compound 3a 



Page S5 
 

 

Fig. 3   13C NMR spectrum of compound 3a 



Page S6 
 

 

Fig. 4.   DEPT-135 spectrum of compound 3a 
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Fig. 5.   IR spectrum of compound 3b 
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Fig. 6.   1H NMR spectrum of compound 3b 
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Fig. 7.   13C NMR spectrum of compound 3b 
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Fig. 8.   DEPT-135 spectrum of compound 3b 
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Fig. 9.   IR spectrum of compound 3c 
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Fig. 10.   1H NMR spectrum of compound 3c 
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Fig. 11.   13C NMR spectrum of compound 3c 
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Fig. 12.   DEPT-135 spectrum of compound 3c 
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Fig. 13.   IR spectrum of compound 4a 
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Fig. 14.   Mass spectrum of compound 4a 
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Fig. 4.15   LCMS spectrum of compound 4a 
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Fig. 16.   1H NMR spectrum of compound 4a 



Page S19 
 

 

Fig. 17.   13C NMR spectrum of compound 4a 
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Fig. 18.   DEPT-135 spectrum of compound 4a 
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Fig. 19.   IR spectrum of compound 4b 
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Fig. 20.   Mass spectrum of compound 4b 
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Fig. 21.   1H NMR spectrum of compound 4b 
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Fig. 22.   13C NMR spectrum of compound 4b 
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Fig. 23.   DEPT-135 spectrum of compound 4b 
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Fig. 24.   IR spectrum of compound 4c 
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Fig. 25.   Mass spectrum of compound 4c 



Page S28 
 

 

Fig. 26.   1H NMR spectrum of compound 4c 
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Fig. 27.   13C NMR spectrum of compound 4c 
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Fig. 28.   DEPT-135 spectrum of compound 4c 
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Fig. 29.   IR spectrum of compound 5a 
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Fig. 30.   Mass spectrum of compound 5a 



Page S33 
 

 

Fig. 31.   1H NMR spectrum of compound 5a 



Page S34 
 

 

Fig. 32.   13C NMR spectrum of compound 5a 
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Fig. 33.   DEPT-135 spectrum of compound 5a 
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Fig. 34.   IR spectrum of compound 5b 
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Fig. 35.   Mass spectrum of compound 5b 
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Fig. 36.   1H NMR spectrum of compound 5b 
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Fig. 37.   13C NMR spectrum of compound 5b 
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Fig. 38.   DEPT-135 spectrum of compound 5b 
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Fig. 39.   IR spectrum of compound 5c 
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Fig. 40.   Mass spectrum of compound 5c 
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Fig. 41.   1H NMR spectrum of compound 5c 
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Fig. 42.   13C NMR spectrum of compound 5c 
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Fig. 43.   DEPT-135 spectrum of compound 5c 
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Fig. 44.   IR spectrum of compound 6a 
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Fig. 45.   Mass spectrum of compound 6a 
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Fig. 46.   1H NMR spectrum of compound 6a 
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Fig. 47.   APT spectrum of compound 6a 
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Fig. 48.   IR spectrum of compound 6b 
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Fig. 49.   Mass spectrum of compound 6b 
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Fig. 50.   1H NMR spectrum of compound 6b 
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Fig. 51.   13C NMR spectrum of compound 6b 
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Fig. 52.   DEPT-135 spectrum of compound 6b 
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Fig. 53.   IR spectrum of compound 6c 
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Fig. 54.   Mass spectrum of compound 6c 
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Fig. 55.   1H NMR spectrum of compound 6c 
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Fig. 56.   13C NMR spectrum of compound 6c 
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Fig. 57.   DEPT-135 spectrum of compound 6c 
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Fig. 58.   IR spectrum of compound 7a 
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Fig. 59.   Mass spectrum of compound 7a 
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Fig. 60.   1H NMR spectrum of compound 7a 
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Fig. 61.   13C NMR spectrum of compound 7a 
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Fig. 62.   DEPT-135 spectrum of compound 7a 
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Fig. 63.   IR spectrum of compound 7b 
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Fig. 64.   Mass spectrum of compound 7b 
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Fig. 65.   1H NMR spectrum of compound 7b 
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Fig. 66.   13C NMR spectrum of compound 7b 
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Fig. 67.   DEPT-135 spectrum of compound 7b 
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Fig. 68.   IR spectrum of compound 7c 
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Fig. 69.   Mass spectrum of compound 7c 
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Fig. 70.   1H NMR spectrum of compound 7c 
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Fig. 71.   13C NMR spectrum of compound 7c 
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Fig. 72.   DEPT-135 spectrum of compound 7c 
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Fig. 73.   IR spectrum of compound 8a 
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Fig. 74.   Mass spectrum of compound 8a 
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Fig. 75.   1H NMR spectrum of compound 8a 
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Fig. 76.   13C NMR spectrum of compound 8a 
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Fig. 77.   DEPT-135 spectrum of compound 8a 
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Fig. 78.   IR spectrum of compound 8b 
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Fig. 79.   Mass spectrum of compound 8b 
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Fig. 80.   1H NMR spectrum of compound 8b 
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Fig. 81.   13C NMR spectrum of compound 8b 
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Fig. 82.   DEPT-135 spectrum of compound 8b 
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Fig. 83.   IR spectrum of compound 8c 
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Fig. 84.   Mass spectrum of compound 8c 
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Fig. 85.   1H NMR spectrum of compound 8c 
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Fig. 86.   13C NMR spectrum of compound 8c 
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Fig. 87.   DEPT-135 spectrum of compound 8c 
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Note: Some of the synthesized compounds identified with equivalent protons and carbons atoms in their structutes. Either DMSO or CDCl3 used 

for the solvation of compounds in NMR. In some cases for better resolution of signals, mixture of DMSO and CDCl3 used that is visible in spectra. 

Some tiny aliphatic signals visible in some of the spectra which were due to solvent trapped during column chromatography purification, those 

compounds were further purified to remove trapped solvent for utilization of their further application purpose. 


