
Synthesis of Novel 1,4-Disubstituted 1,2,3-Triazolo-Bosentan Derivatives –  

Evaluation of Antimicrobial, Anticancer activities and Molecular Docking  

K. Easwaramoorthi,a A. Jeya Rajendran,*,a K. ChennakesavaRao,b Y. Arun,b C. Balachandran,c  

P. T. Perumal,b Nobuhiko Emi,c S.M. Mahalingam,d V.Duraipandiyan,e,f N.A. Al-Dhabif  

aDepartment of Chemistry, Loyola College, Chennai-600034,  India, Phone: +91 944-411-6528,  

Email: jeyaadmaterial@gmail.com 
bOrganic Chemistry Division, CSIR-CLRI, Chennai-600020,  India 

cDepartment of Hematology, Fujita Health University, 

1-98, Dengakugakubo, Kutsukake-cho, Toyoake,Aichi 470-1192, Japan. 
dCentre for Drug Discovery and Department of Chemistry, Purdue University, Indiana 

efDivision of Ethnopharmacology, Entomology Research Institute, Loyola College, Chennai-600034,  India 
fDepartment of Botany and Microbiology, Addiriyah Chair for Environmental Studies,  College of Science, King 

Saud University,P.O.Box.2455, Riyadh-11451, Saudi Arabia. 

 

Supplementary Information 

Electronic Supplementary Material (ESI) for RSC Advances.
This journal is © The Royal Society of Chemistry 2015



RAO
Typewriter

RAO
Typewriter

RAO
Typewriter

RAO
Typewriter

Administrator
Text Box
Figure 1: IR Spectrum of 4-tert-Butyl-N-(6-(2-chloroethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzene-sulfonamide (3)
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Figure 2: 1H-NMR Spectrum of 4-tert-Butyl-N-(6-(2-chloroethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzene-sulfonamide (3)

RAO
Typewriter

RAO
Typewriter

RAO
Typewriter



RAO
Typewriter

RAO
Typewriter
Figure 3: 13C-NMR Spectrum of 4-tert-Butyl-N-(6-(2-chloroethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzene-sulfonamide (3)
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Figure 4: MS Spectrum of 4-tert-Butyl-N-(6-(2-chloroethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzene-sulfonamide (3)
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Figure 5: IR Spectrum of N-(6-(2-Azidoethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)-4-tert-butylbenzene-sulfonamide (4)
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Figure 6: 1H-NMR Spectrum of N-(6-(2-Azidoethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)-4-tert-butylbenzene-sulfonamide (4)
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Figure 7: 13C-NMR Spectrum of N-(6-(2-Azidoethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)-4-tert-butylbenzene-sulfonamide (4)
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Figure 8: MS Spectrum of N-(6-(2-Azidoethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)-4-tert-butylbenzene-sulfonamide (4)
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Figure 9: IR Spectrum of  4-tert-Butyl-N-(6-(2-(4-((((1S,2R)-1-hydroxy-1-phenyl-2-propyl)(methyl)amino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1a) 
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Figure 10: 1H-NMR Spectrum of  4-tert-Butyl-N-(6-(2-(4-((((1S,2R)-1-hydroxy-1-phenyl-2-propyl)(methyl)amino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1a) 
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Figure 11: 13C-NMR Spectrum of  4-tert-Butyl-N-(6-(2-(4-((((1S,2R)-1-hydroxy-1-phenyl-2-propyl)(methyl)amino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1a) 

RAO
Typewriter

RAO
Typewriter



RAO
Typewriter
Figure 12: 13C-NMR Spectrum of  4-tert-Butyl-N-(6-(2-(4-((((1S,2R)-1-hydroxy-1-phenyl-2-propyl)(methyl)amino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1a) 
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Figure 13: IR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(((1S,2R)-1-hydroxy-1-phenyl-2-propylamino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1b)
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Figure 14: 1H-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(((1S,2R)-1-hydroxy-1-phenyl-2-propylamino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1b)
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Figure 15: 13C-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(((1S,2R)-1-hydroxy-1-phenyl-2-propylamino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1b)
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Figure 16: Mass Spectrum of 4-tert-Butyl-N-(6-(2-(4-(((1S,2R)-1-hydroxy-1-phenyl-2-propylamino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1b)
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Figure 17: IR Spectrum of 4-tert-Butyl-N-(5-(2-methoxyphenoxy)-6-(2-(4-((methyl(1-phenylpropan-2-yl)-amino)-methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1c)
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Figure 18: 1H-NMR Spectrum of 4-tert-Butyl-N-(5-(2-methoxyphenoxy)-6-(2-(4-((methyl(1-phenylpropan-2-yl)-amino)-methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1c)
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Figure 19: 13C-NMR Spectrum of 4-tert-Butyl-N-(5-(2-methoxyphenoxy)-6-(2-(4-((methyl(1-phenylpropan-2-yl)-amino)-methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1c)
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Figure 20: 13C-NMR Spectrum of 4-tert-Butyl-N-(5-(2-methoxyphenoxy)-6-(2-(4-((methyl(1-phenylpropan-2-yl)-amino)-methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1c)
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Figure 21: IR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(((2-hydroxy-2-(3-hydroxyphenyl)ethyl)(methyl)amino)-methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)-benzene-sulfonamide (1d)
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Figure 22: Mass Spectrum of 4-tert-Butyl-N-(6-(2-(4-(((2-hydroxy-2-(3-hydroxyphenyl)ethyl)(methyl)amino)-methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)-benzene-sulfonamide (1d)
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Figure 23: IR Spectrum of 4-tert-butyl-N-(6-(2-(4-((2,3-dihydro-1H-inden-1-ylamino)methyl)-1H-1,2,3-triazol-1-yl)-ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1e)
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Figure 24: 1H-NMR Spectrum of 4-tert-butyl-N-(6-(2-(4-((2,3-dihydro-1H-inden-1-ylamino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1e)



RAO
Typewriter

RAO
Typewriter

RAO
Typewriter

Administrator
Text Box
Figure 25: 13C-NMR Spectrum of 4-tert-butyl-N-(6-(2-(4-((2,3-dihydro-1H-inden-1-ylamino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1e)
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Figure 26: Mass Spectrum of 4-tert-butyl-N-(6-(2-(4-((2,3-dihydro-1H-inden-1-ylamino)methyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1e)
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Figure 27: IR Spectrum of N-(1-(2-(1-((6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)methyl)-1H-1,2,3-triazol-4-yloxy)ethyl)-4-(methoxymethyl)piperidin-4-yl)-N-phenyl-propionamide (1f)
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Figure 28: 1H-NMR Spectrum of N-(1-(2-(1-((6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)methyl)-1H-1,2,3-triazol-4-yloxy)ethyl)-4-(methoxymethyl)piperidin-4-yl)-N-phenyl-propionamide (1f)
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Figure 29: MS Spectrum of N-(1-(2-(1-((6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)methyl)-1H-1,2,3-triazol-4-yloxy)ethyl)-4-(methoxymethyl)piperidin-4-yl)-N-phenyl-propionamide (1f)
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Figure 30: Mass Spectrum of N-(1-(2-(1-((6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)methyl)-1H-1,2,3-triazol-4-yloxy)ethyl)-4-(methoxymethyl)piperidin-4-yl)-N-phenyl-propionamide (1f)
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Figure 31: IR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl benzoate (1g)
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Figure 32: 1H-NMR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl benzoate (1g)
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Figure 33: 13C-NMR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl benzoate (1g)
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Figure 34: Mass Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl benzoate (1g)
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Figure 35: IR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl 2-bromo-5-methoxybenzoate (1h)
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Figure 36: 1H-NMR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl 2-bromo-5-methoxybenzoate (1h)
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Figure 37: 13C-NMR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl 2-bromo-5-methoxybenzoate (1h)
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Figure 38: Mass Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl 2-bromo-5-methoxybenzoate (1h)
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Figure 39: IR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxyethyl)-1H-1,2,3-triazol-4-yl)methyl 4-nitrobenzoate (1i)
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Figure 40: 1H-NMR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxyethyl)-1H-1,2,3-triazol-4-yl)methyl 4-nitrobenzoate (1i)
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Figure 41: 13C-NMR Spectrum of  (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxyethyl)-1H-1,2,3-triazol-4-yl)methyl 4-nitrobenzoate (1i)
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Figure 42: IR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxyethyl)-1H-1,2,3-triazol-4-yl)methyl 3,4-dimethoxybenzoate (1j)
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Figure 43: 1H-NMR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxyethyl)-1H-1,2,3-triazol-4-yl)methyl 3,4-dimethoxybenzoate (1j)
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Figure 44: Mass Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxyethyl)-1H-1,2,3-triazol-4-yl)methyl 3,4-dimethoxybenzoate (1j)
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Figure 45: IR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl 3-methylbenzoate (1k)
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Figure 46: 1H-NMR Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl 3-methylbenzoate (1k)
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Figure 47: Mass Spectrum of (1-(2-(6-(4-tert-Butylphenylsulfonamido)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl-oxy)ethyl)-1H-1,2,3-triazol-4-yl)methyl 3-methylbenzoate (1k)
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Figure 48:  IR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxy- phenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1l)
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Figure 49: 1H-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxy- phenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1l)
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Figure 50: 13C-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxy- phenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1l)
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Figure 51: Mass Spectrum of 4-tert-Butyl-N-(6-(2-(4-(hydroxymethyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxy- phenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1l)
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Figure 52: IR Spectrum of 4-tert-Butyl-N-(6-(2-(4-butyl-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1m)



1m

RAO
Typewriter

RAO
Typewriter

RAO
Typewriter

RAO
Pencil

Administrator
Text Box
Figure 53: 1H-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-butyl-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1m)
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Figure 54: 1H-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-butyl-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1m)



1n

RAO
Typewriter

RAO
Typewriter

RAO
Typewriter

RAO
Typewriter

RAO
Typewriter

RAO
Pencil

Administrator
Text Box
Figure 55: IR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(1-hydroxycyclohexyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1n)
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Figure 56: 1H-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(1-hydroxycyclohexyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1n)
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Figure 57: 13C-NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(1-hydroxycyclohexyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1n)
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Figure 58: Mass NMR Spectrum of 4-tert-Butyl-N-(6-(2-(4-(1-hydroxycyclohexyl)-1H-1,2,3-triazol-1-yl)ethoxy)-5-(2-methoxyphenoxy)-2,2'-bipyrimidin-4-yl)benzenesulfonamide (1n)
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Figure 59: Validation, docking mode of all synthesized compounds, 1b, 1e, 1f and 1g with 2XP2 receptor
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Figure 60: Docking mode of synthesized compounds 1h-j, 1l-n with 2XP2 receptor
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Figure 61: Validation, docking mode of all synthesized compounds, 1a-d with 4EMV receptor
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