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Abstract: In order to develop novel bioactive substances with potent activities, some new valine-
derived compounds incorporating a 4-(phenylsulfonyl)phenyl fragment, namely acyclic precursors 
from N-acyl-α-amino acids and N-acyl-α-amino ketones classes, and heterocycles from the large 
family of 1,3-oxazole-based compounds, were synthesized. The structures of the new compounds 
were established using elemental analysis and spectral (UV-Vis, FT-IR, MS, NMR) data, and their 
purity was checked by reversed-phase HPLC. The newly synthesized compounds were evaluated 
for their antimicrobial and antibiofilm activities, for toxicity on D. magna, and by in silico studies 
regarding their potential mechanism of action and toxicity. The 2-aza-3-isopropyl-1-[4-
(phenylsulfonyl)phenyl]-1,4-butanedione 4b, bearing a p-tolyl group in 4-position exhibited the best 
antibacterial activity against the planktonic growth of both Gram-positive and Gram-negative 
strains, while the N-acyl-α-amino acid 2 and 1,3-oxazol-5(4H)-one 3 inhibited the Enterococcus fae-
cium biofilms. Despite not all newly synthesized compounds showed significant biological activity, 
the general scaffold allows several future optimizations for obtaining better novel antimicrobial 
agents by the introduction of various substituents on the phenyl moiety at position 5 of the 1,3-
oxazole ring. 

Keywords: N-acyl-α-amino acid; 4-isopropyl-1,3-oxazol-5(4H)-one; N-acyl-α-amino ketone; 4-iso-
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Figure S1. The 1H-NMR spectrum of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2. 
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Figure S2. The 13C-NMR spectrum of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2. 
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Figure S3. The 2D HETCOR spectrum of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2. 
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Figure S4. The 1H-NMR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3. 
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Figure S5. The 13C-NMR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3. 
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Figure S6. The 2D HETCOR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3. 
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Figure S7. The 1H-NMR spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a. 



Molecules 2021, 26, 5019 9 of 41 
 

 

 
Figure S8. The 13C-NMR spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a. 
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Figure S9. The 2D HETCOR spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a. 
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Figure S10. The 1H-NMR spectrum of N-[3-methyl-1-oxo-1-(p-tolyl)butan-2-yl]-4-(phenylsulfonyl)benzamide 4b. 
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Figure S11. The 13C-NMR spectrum of N-[3-methyl-1-oxo-1-(p-tolyl)butan-2-yl]-4-(phenylsulfonyl)benzamide 4b. 
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Figure S12. The 2D HETCOR spectrum of N-[3-methyl-1-oxo-1-(p-tolyl)butan-2-yl]-4-(phenylsulfonyl)benzamide 4b. 
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Figure S13. The 1H-NMR spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a. 
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Figure S14. The 13C-NMR spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a. 
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Figure S15. The 2D COSY spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a. 
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Figure S16. The 2D HETCOR spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a. 
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Figure S17. The 1H-NMR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-5-(p-tolyl)-1,3-oxazole 5b. 
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Figure S18. The 13C-NMR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-5-(p-tolyl)-1,3-oxazole 5b. 
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Figure S19. The 2D COSY spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-5-(p-tolyl)-1,3-oxazole 5b. 
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Figure S20. The 2D HETCOR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-5-(p-tolyl)-1,3-oxazole 5b. 
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Figure S21. The FT-IR spectrum of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2. 
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Figure S22. The FT-IR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3. 
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Figure S23. The FT-IR spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a. 
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Figure S24. The FT-IR spectrum of N-[3-methyl-1-oxo-1-(p-tolyl)butan-2-yl]-4-(phenylsulfonyl)benzamide 4b. 
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Figure S25. The FT-IR spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a. 
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Figure S26. The FT-IR spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-5-(p-tolyl)-1,3-oxazole 5b. 
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Figure S27. The UV-Vis spectrum of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2. 
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Figure S28. The UV-Vis spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3. 
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Figure S29. The UV-Vis spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a. 
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Figure S30. The UV-Vis spectrum of N-[3-methyl-1-oxo-1-(p-tolyl)butan-2-yl]-4-(phenylsulfonyl)benzamide 4b. 



Molecules 2021, 26, 5019 32 of 41 
 

 

 

 
Figure S31. The UV-Vis spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a. 
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Figure S32. The UV-Vis spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-5-(p-tolyl)-1,3-oxazole 5b. 
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Figure S33. The RP-HPLC chromatogram of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2. 

 

Figure S34. The RP-HPLC chromatogram of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3. 
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Figure S35. The RP-HPLC chromatogram of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a. 

 

Figure S36. The RP-HPLC chromatogram of N-[3-methyl-1-oxo-1-(p-tolyl)butan-2-yl]-4-(phenylsulfonyl)benzamide 4b. 
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Figure S37. The RP-HPLC chromatogram of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a. 

 

Figure S38. The RP-HPLC chromatogram of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-5-(p-tolyl)-1,3-oxazole 5b. 
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Figure S39. The +ESI-MS/MS spectrum of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2 (parent ion [M+H]+ m/z = 362, 
fragments at -10 V collision energy). 

 

Figure S40. The -ESI-MS/MS spectrum of 3-methyl-2-[4-(phenylsulfonyl)benzamido]butanoic acid 2 (parent ion [M-H]- m/z = 360, 
fragments at +10 V collision energy). 
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Figure S41. The +ESI-MS/MS spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3 (parent ion [M+H]+ 
m/z = 344, fragments at -1 V and -5 V collision energy). 

 

Figure S42.1. The +ESI-MS/MS spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a (parent ion 
[M+H]+ m/z = 422, fragments at -20 V and -30 V collision energy). 
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Figure S42.2. The +ESI-MS spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a (scan range m/z 
= 100-1000 a.m.u., [M+H]+ m/z = 422, [2M+H]+ m/z = 843). 

 

Figure S43.1. The -ESI-MS/MS spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a (parent ion 
[M-H]- m/z = 420, fragments at +30 V collision energy). 
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Figure S43.2. The -ESI-MS spectrum of N-(3-methyl-1-oxo-1-phenylbutan-2-yl)-4-(phenylsulfonyl)benzamide 4a (scan range m/z = 
100-1000 a.m.u., [M-H]- m/z = 420, [2M-H]- m/z = 841) 

 

Figure S44.1. The +ESI-MS spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a (scan range m/z = 150-
1500 a.m.u., parent ion [M+H]+ m/z = 404). 
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Figure S44.2 The +ESI-MS/MS spectrum of 4-isopropyl-5-phenyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazole 5a (parent ion [M+H]+ 
m/z = 404, fragments at -30 V collision energy). 

 

Figure S45. The GC-MS spectrum of 4-isopropyl-2-[4-(phenylsulfonyl)phenyl]-1,3-oxazol-5(4H)-one 3. 
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