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S1: 1H NMR and 13C NMR spectra of compounds 2–5 

 

N

NBr
Cl

   

 
 

 

 

Figure S-1.1: 1H NMR and 13C NMR spectra of 2a in DMSO-d6 at 300 MHz and 75 MHz, respectively 

 

 



N

NBr
Cl

F 

 

 
 

 

 

 

 

Figure S-1.2: 1H NMR and 13C NMR spectra of 2b in DMSO-d6 at 300 MHz and 75 MHz, respectively 
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Figure S-1.3: 1H NMR and 13C NMR spectra of 2c in DMSO-d6 at 300 and 75 MHz, respectively 
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Figure S-1.4: 1H NMR and 13C NMR spectra of 3a in DMSO-d6 at 300 MHz and 75 MHz, respectively 
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Figure S-1.5: 1H NMR and 13C NMR spectra of 3b in DMSO-d6 at 300 MHz and 75 MHz, respectively 
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Figure S-1.6: 1H NMR and 13C NMR spectra of 3c in DMSO-d6 at 300 MHz and 75 MHz, respectively 
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Figure S-1.7: 1H NMR spectrum of 4a in DMSO-d6 at 500 and 125 MHz, respectively 
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Figure S-1.8: 1H NMR and 13C NMR spectra of 4b in DMSO-d6 at 500 MHz and 125 MHz, respectively 
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Figure S-1.9: 1H NMR and 13C NMR spectra of 4c in DMSO-d6 at 500 and 125 MHz, respectively 
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Figure S-1.10: 1H NMR and 13C NMR spectra of 4d in DMSO-d6 at 500 and 125 MHz, respectively 

 



N

N

N N
N

F

F 

 

 

 
 

Figure S-1.11: 1H NMR and 13C NMR spectra of 4e in DMSO-d6 at 300 and 75 MHz, respectively 
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Figure S-1.12: 1H NMR and 13C NMR spectra of 4f in DMSO-d6 at 500 and 125 MHz, respectively 
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Figure S-1.13: 1H NMR and 13C NMR spectra of 5a in DMSO-d6 at 500 and 125 MHz, respectively 
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Figure S-1.14: 1H NMR and 13C NMR spectra of 5b in DMSO-d6 at 300 and 75 MHz, respectively 
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Figure S-1.15: 1H NMR and 13C NMR spectra of 5c in DMSO-d6 at 500 and 125 MHz, respectively 

 

 

 



S2: Cytotoxicity and dose response curves of Melphalan and compounds 3–5 against HeLa cells 
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Figure S-2.1: Cytotoxicity of Melphalan against HeLa cells 

 
Figure S-2.2: Dose response curve of Melphalan against HeLa cells 
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Figure S-2.3: Cytotoxicity of 3a against HeLa cells 

 

 
Figure S-2.4: Dose response curve of 3a against HeLa cells 
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Figure S-2.5: Cytotoxicity of 3b against HeLa cells 

 

 
Figure S-2.6: Dose response curve of 3b against HeLa cells 
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Figure S-2.7: Cytotoxicity of 3c against HeLa cells 

 

 
Figure S-2.8: Dose response curve of 3c against HeLa cells 
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Figure S-2.9: Cytotoxicity of 4a against HeLa cells 
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Figure S-2.10: Cytotoxicity of 4b against HeLa cells 

 
Figure S-2.11: Dose response curve of 4b against HeLa cells 
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Figure S-2.12: Cytotoxicity of 4c against HeLa cells 
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Figure S-2.13: Cytotoxicity of 4d against HeLa cells 
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Figure S-2.14: Cytotoxicity of 4e against HeLa cells 

 

 

 
Figure S-2.15: Dose response curve of 4e against HeLa cells 
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Figure S-2.16: Cytotoxicity of 4f against HeLa cells 
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Figure S-2.17: Cytotoxicity of 5a against HeLa cells 
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Figure S-2.18: Cytotoxicity of 5b against HeLa cells 
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Figure S-2.19: Cytotoxicity of 5c against HeLa cells 
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S3: Cytotoxicity and dose response of Melphalan and compounds 3–5 curves against MCF7 cells 

 

OH

NCl

Cl

NH2

O

Melphalan  

 
 

Figure S-3.1: Cytotoxicity of Melphalan against MCF-7 cells 

 
Figure S-3.2: Dose response curve of Melphalan against MCF-7 cells 
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Figure S-3.3: Cytotoxicity of 3a against MCF-7 cells 

 

 
 

Figure S-3.4: Dose response curve of 3a against MCF-7 cells 
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Figure S-3.5: Cytotoxicity of 3b against MCF-7 cells 

 

 
Figure S-3.6: Dose response curve of 3b against MCF-7 cells 
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Figure S-3.7: Cytotoxicity of 3c against MCF-7 cells 

 

 

 
 

Figure S-3.8: Dose response curve of 3c against MCF-7 cells 
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Figure S-3.9: Cytotoxicity of 4a against MCF-7 cells 

 

 
 

Figure S-3.10: Dose response curve of 4a against MCF-7 cells 
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Figure S-3.11: Cytotoxicity of 4b against MCF-7 cells 
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Figure S-3.12: Cytotoxicity of 4c against MCF-7 cells 
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Figure S-3.13: Cytotoxicity of 4e against MCF-7 cells 
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Figure S-3.14: Cytotoxicity of 4e against MCF-7 cells 

 

 
 

Figure S-3.15: Dose response curve of 4e against MCF-7 cells 
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Figure S-3.16: Cytotoxicity of 4f against MCF-7 cells 
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Figure S-3.17: Cytotoxicity of 5a against MCF-7 cells 
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Figure S-3.18: Cytotoxicity of 5b against HeLa cells 
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Figure S-3.19: Cytotoxicity of 5c against HeLa cells 
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S4: Spread sheet for statistical analysis which contains p values for each test 

 

Compound number Sample Code 

3a E1 

3b E2 

3c E3 

4a E4 

4b E5 

4c E6 

4d E7 

4e E8 

4f E9 

5a E10 

5b E11 

5c E12 

 

UNISA Screening 
HeLa and MCF7.xlsx  


