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Table S1: Representative petri plates images of the antimicrobial activity of synthesized 1,1'-
biphenyl-pyrazole derivatives

Petri 
plate 
no.

Compd. 
No P. mirabilis S. albus C. Albicans A. Niger

39 5a

40 5b

09 5c

38 5d

08 5e

02 5f



S-3

01 5g

10 6a

14 6b

15 6c

16 6d

05 6e

17 9a



S-4

34 9b

35 9c

13 10a

12 10b

36 10c

03 11a

06 11c
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1H NMR spectrum (500 MHz, CDCl3) of 1-(4'-methoxy-3'-(methylsulfonyl)-[1,1'-biphenyl]-4-
yl)-5-methyl-3-(trifluoromethyl)-1H-pyrazole (5a)
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13C NMR spectrum (126 MHz, CDCl3) of 1-(4'-methoxy-3'-(methylsulfonyl)-[1,1'-biphenyl]-4-
yl)-5-methyl-3-(trifluoromethyl)-1H-pyrazole (5a)
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1H NMR spectrum (500 MHz, CDCl3) of 1-(4'-methoxy-3-methyl-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-5-methyl-3-(trifluoromethyl)-1H-pyrazole (5b)
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13C NMR spectrum (126 MHz, CDCl3) of 1-(4'-methoxy-3-methyl-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-5-methyl-3-(trifluoromethyl)-1H-pyrazole (5b)
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1H NMR spectrum (500 MHz, CDCl3) of 1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-5-methyl-3-(trifluoromethyl)-1H-pyrazole (5c)
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13C NMR spectrum (126 MHz, CDCl3) of 1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-5-methyl-3-(trifluoromethyl)-1H-pyrazole (5c)
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1H NMR spectrum (500 MHz, CDCl3) of 1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-3,5-bis(trifluoromethyl)-1H-pyrazole (5d)
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13C NMR spectrum (126 MHz, CDCl3) of 1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-3,5-bis(trifluoromethyl)-1H-pyrazole (5d)
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1H NMR spectrum (500 MHz, CDCl3) of 1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-5-isopropyl-3-(trifluoromethyl)-1H-pyrazole (5e)
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13C NMR spectrum (126 MHz, CDCl3) of 1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-5-isopropyl-3-(trifluoromethyl)-1H-pyrazole (5e)
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1H NMR spectrum (500 MHz, CDCl3) of 5-cyclopropyl-1-(3-isobutyl-4'-methoxy-3'-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole (5f)
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13C NMR spectrum (126 MHz, CDCl3) of 5-cyclopropyl-1-(3-isobutyl-4'-methoxy-3'-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole (5f)
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1H NMR spectrum (400 MHz, DMSO-d6) of 3'-isobutyl-4'-(5-methyl-3-(trifluoromethyl)-1H-
pyrazol-1-yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-ol (6a)
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13C NMR spectrum (126 MHz, CDCl3) of 4-(2-((3'-isobutyl-4'-(5-methyl-3-(trifluoromethyl)-
1H-pyrazol-1-yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)ethyl)morpholine (6b)
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1H NMR spectrum (400 MHz, DMSO-d6) of 5-((3'-isobutyl-4'-(5-methyl-3-(trifluoromethyl)-1H-
pyrazol-1-yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)piperidin-2-one, (6c)
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13C NMR spectrum (126 MHz, CDCl3) of 1-isobutyl-5-(4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole (9a)
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(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole (9b)
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3'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-1H-pyrazole (9c)
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13C NMR spectrum (126 MHz, CDCl3) of 4-chloro-3-(difluoromethyl)-1-isobutyl-5-(4'-methoxy-
3'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-1H-pyrazole (9c)
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1H NMR spectrum (500 MHz, CDCl3) of 4'-(1-isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-ol (10a)
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13C NMR spectrum (126 MHz, CDCl3) of 4'-(1-isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-ol (10a)
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19F NMR spectrum (500 MHz, CDCl3) of 4'-(1-isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-ol (10a)
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1H NMR spectrum (500 MHz, CDCl3) of 4'-(4-chloro-3-(difluoromethyl)-1-isobutyl-1H-pyrazol-
5-yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-ol (10c)
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19F NMR spectrum (500 MHz, CDCl3) of 4'-(4-chloro-3-(difluoromethyl)-1-isobutyl-1H-
pyrazol-5-yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-ol (10c)
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1H NMR spectrum (500 MHz, CDCl3) of 1-amino-3-((4'-(1-isobutyl-3-(trifluoromethyl)-1H-
pyrazol-5-yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)propan-2-ol (11a)
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13C NMR spectrum (126 MHz, CDCl3) of 1-amino-3-((4'-(1-isobutyl-3-(trifluoromethyl)-1H-
pyrazol-5-yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)propan-2-ol (11a)
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2-amino-3-((4'-(1-isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)oxy)propan-1-ol (11b)



S-38

HPLC chromatogram of 1-(4'-Methoxy-3'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-5-methyl-3-
(trifluoromethyl)-1H-pyrazole (5a)



S-39

HPLC chromatogram of 1-(4'-Methoxy-3-methyl-3'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-5-
methyl-3-(trifluoromethyl)-1H-pyrazole (5b)
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HPLC chromatogram of 1-(3-Isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-5-
methyl-3-(trifluoromethyl)-1H-pyrazole, (5c).
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HPLC chromatogram of 1-(3-Isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-5-
isopropyl-3-(trifluoromethyl)-1H-pyrazole, (5e)



S-42

HPLC chromatogram of 5-Cyclopropyl-1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole, (5f) 



S-43

HPLC chromatogram of 5-Cyclobutyl-1-(3-isobutyl-4'-methoxy-3'-(methylsulfonyl)-[1,1'-
biphenyl]-4-yl)-3-(trifluoromethyl)-1H-pyrazole (5g).



S-44

HPLC chromatogram of 3'-Isobutyl-4'-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-ol (6a).
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HPLC chromatogram of 4-(2-((3'-Isobutyl-4'-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)ethyl)morpholine (6b).
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HPLC chromatogram of 5-((3'-Isobutyl-4'-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)piperidin-2-one (6c).
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HPLC chromatogram of 4-((3'-Isobutyl-4'-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)pyrrolidin-2-one (6d).
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HPLC chromatogram of 1-Amino-3-((3'-isobutyl-4'-(5-methyl-3-(trifluoromethyl)-1H-pyrazol-1-
yl)-3-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)propan-2-ol (6e).
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HPLC chromatogram of 1-Isobutyl-5-(4'-methoxy-3'-(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-3-
(trifluoromethyl)-1H-pyrazole (9a).
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HPLC chromatogram of 4-Chloro-1-isobutyl-5-(4'-methoxy-3'-(methylsulfonyl)-[1,1'-biphenyl]-
4-yl)-3-(trifluoromethyl)-1H-pyrazole (9b).
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HPLC chromatogram of 4-Chloro-3-(difluoromethyl)-1-isobutyl-5-(4'-methoxy-3'-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)-1H-pyrazole (9c)
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HPLC chromatogram of 4'-(1-Isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-(methylsulfonyl)-
[1,1'-biphenyl]-4-ol (10a)
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HPLC chromatogram of 4'-(4-Chloro-1-isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-ol, (10b)

HPLC chromatogram of (10c)



S-54

HPLC chromatogram of 1-Amino-3-((4'-(1-isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)propan-2-ol (11a).
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HPLC chromatogram of 2-amino-3-((4'-(1-isobutyl-3-(trifluoromethyl)-1H-pyrazol-5-yl)-3-
(methylsulfonyl)-[1,1'-biphenyl]-4-yl)oxy)propan-1-ol (11b)


