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1H, 13C NMR and HR-ESI-MS Spectra of All Synthesized Compounds 

 

 
1H NMR Spectrum (400 MHz, CDCl3) of 3β-[N-(2-Aminoethyl)carbamoyl]β-sitosterol (1A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[N-(2-Aminoethyl)carbamoyl]β-sitosterol (1A) 
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HR-ESI-MS Spectrum of 3β-[N-(2-Aminoethyl)carbamoyl]β-sitosterol (1A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[N-(3-Aminopropyl)carbamoyl]β-sitosterol (5A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[N-(3-Aminopropyl)carbamoyl]β-sitosterol (5A) 
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 HR-ESI-MS Spectrum of 3β-[N-(3-Aminopropyl)carbamoyl]β-sitosterol (5A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[N-(2-( N′,N′,N′-Trimethyl)aminoethyl)carbamoyl]β-

sitosterol (2A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[N-(2-( N′,N′,N′-Trimethyl)aminoethyl)carbamoyl]β-

sitosterol (2A) 
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HR-ESI-MS Spectrum of 3β-[N-(2-( N′, N′, N′-Trimethyl)aminoethyl)carbamoyl]β-sitosterol (2A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[N-(3-(N′, N′, N′-Trimethyl)aminopropyl)carbamoyl] 

β-sitosterol (6A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[N-(3-(N′, N′, N′-Trimethyl)aminopropyl)carbamoyl] 

β-sitosterol (6A) 
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HR-ESI-MS Spectrum of 3β-[N-(3-(N′, N′, N′-Trimethyl)aminopropyl)carbamoyl]β-sitosterol 

(6A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[(2-((N′, N′′-Di(tert-butoxycarbonyl)guanidinyl)ethyl) 

carbamoly]β-sitosterol (11) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[(2-((N′, N′′-Di(tert-butoxycarbonyl)guanidinyl)ethyl) 

carbamoly]β-sitosterol (11) 
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HR-ESI-MS Spectrum of 3β-[(2-((N′, N′′-Di(tert-butoxycarbonyl)guanidinyl)ethyl) carbamoly]β-

sitosterol (11) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[(3-((N′,N′′-Di(tert-butoxycarbonyl))guanidinyl) 

propyl)carbamoyl]β-sitosterol (12) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[(3-((N′,N′′-Di(tert-butoxycarbonyl))guanidinyl) 

propyl)carbamoyl]β-sitosterol (12) 
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HR-ESI-MS Spectrum of 3β-[(3-((N′,N′′-Di(tert-butoxycarbonyl))guanidinyl)propyl)carbamoyl] 

β-sitosterol (12) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[(2-(Guanidinyl)ethyl)carbamoyl]β-sitosterol (3A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[(2-(Guanidinyl)ethyl)carbamoyl]β-sitosterol (3A) 
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HR-ESI-MS Spectrum of 3β-[(2-(Guanidinyl)ethyl)carbamoyl]β-sitosterol (3A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[(3-(Guanidinyl)propyl)carbamoyl]β-sitosterol (7A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[(3-(Guanidinyl)propyl)carbamoyl]β-sitosterol (7A) 
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HR-ESI-MS Spectrum of 3β-[(3-(Guanidinyl)propyl)carbamoyl]β-sitosterol (7A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[(2-((N′, N′, N′′, N′′-Tetramethyl)guanidinyl) 

ethyl)carbamoyl]β-sitosterol (4A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[(2-((N′, N′, N′′, N′′-Tetramethyl)guanidinyl) 

ethyl)carbamoyl]β-sitosterol (4A) 
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HR-ESI-MS Spectrum of 3β-[(2-((N′, N′, N′′, N′′-Tetramethyl)guanidinyl) ethyl)carbamoyl]β-

sitosterol (4A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[(3-((N′, N′, N′′, N′′-Tetramethyl)guanidinyl)propyl) 

carbamoyl]β-sitosterol (8A) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3β-[(3-((N′, N′, N′′, N′′-Tetramethyl)guanidinyl) 

propyl)carbamoyl]β-sitosterol (8A) 
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HR-ESI-MS Spectrum of 3β-[(3-((N′, N′, N′′, N′′-Tetramethyl)guanidinyl) propyl)carbamoyl]β-

sitosterol (8A) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3-[(N5, N10, N14-Tri(tert-butyloxycarbonyl-(N1-

sperminyl)))carbonyloxy]-sitosterol (13) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3-[(N5, N10, N14-Tri(tert-butyloxycarbonyl-(N1-

sperminyl)))carbonyloxy]-sitosterol (13) 

 



S23 

 

 

HR-ESI-MS Spectrum of 3-[(N5, N10, N14-Tri(tert-butyloxycarbonyl-(N1-sperminyl))) 

carbonyloxy]-sitosterol (13) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3-[(N1-Sperminyl)carbonyloxy]-sitosterol (1B) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3-[(N1-Sperminyl)carbonyloxy]-sitosterol (1B) 
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HR-ESI-MS Spectrum of 3-[(N1-Sperminyl)carbonyloxy]-sitosterol (1B) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3-[N1-(1,4-Bis(3-aminopropoxy)butyl))carbonyloxy] 

-sitosterol (2B) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3-[N1-(1,4-Bis(3-aminopropoxy)butyl))carbonyloxy] 

-sitosterol (2B) 
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HR-ESI-MS Spectrum of 3-[N1-(1,4-Bis(3-aminopropoxy)butyl))carbonyloxy]-sitosterol (2B) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3β-[N-(2-(N, N-Bis(methoxycarbonylethyl)) 

aminoethyl)carbamoyl]β-sitosterol (14) 

 
13C NMR Spectrum (400 MHz, CDCl3) of 3β-[N-(2-(N, N-Bis(methoxycarbonylethyl)) 

aminoethyl)carbamoyl]β-sitosterol (14) 
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HR-ESI-MS Spectrum of 3β-[N-(2-(N, N-Bis(methoxycarbonylethyl))aminoethyl)carbamoyl]β-

sitosterol (14) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3[N-(2-(N,N-Bis(ethylcarbonyl(N1-sperminyl))) 

aminoethyl)carbamoyl]-sitosterol (3B) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3[N-(2-(N,N-Bis(ethylcarbonyl(N1-sperminyl))) 

aminoethyl)carbamoyl]-sitosterol (3B) 
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HR-ESI-MS Spectrum of 3[N-(2-(N,N-Bis(ethylcarbonyl(N1-sperminyl)))aminoethyl) 

carbamoyl]-sitosterol (3B) 
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1H NMR Spectrum (400 MHz, CDCl3) of 3[N-(2-(N,N-Bis(ethylcarbonyl(N1-1,4-bis(3-

aminopropoxy)butyl))))aminoethyl) carbamoyl]-sitosterol (4B) 

 
13C NMR Spectrum (100 MHz, CDCl3) of 3[N-(2-(N,N-Bis(ethylcarbonyl(N1-1,4-bis(3-

aminopropoxy)butyl))))aminoethyl) carbamoyl]-sitosterol (4B) 
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HR-ESI-MS Spectrum of 3[N-(2-(N,N-Bis(ethylcarbonyl(N1-1,4-bis(3-aminopropoxy)butyl)))) 

aminoethyl)carbamoyl]-sitosterol (4B) 


