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Spectra of the ketone selenoesters (K1-K8) and methylcyano selenoesters (N1-N7). 

 
Figure S1. Compound K1: Se-(2-oxopropyl) thiophene-2-carboselenoate. S1A. IR spectrum (KBr) of K1. 

 
Figure S1B. DIP-MS spectrum of K1. 
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Figure S1C. 1H-NMR spectrum (CDCl3, 400 MHz) of K1. 

 
Figure S1D. 1H-NMR spectrum (CDCl3, 400 MHz) of K1 (aromatics). 
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Figure S1E. 13C-NMR spectrum (CDCl3, 101 MHz) of K1. 

 
Figure S1F. 1H-1H COSY NMR spectrum (CDCl3) of K1 (aromatics). 
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Figure S1G. 1H-13C HSQC NMR spectrum (CDCl3) of K1. 

 
Figure S1H. 1H-13C HMBC NMR spectrum (CDCl3) of K1.   



Cancers 2021, 13, 4563 S6 of 54 
 

 

 
Figure S2. Compound K2: Se-(2-oxopropyl) 2-fluorobenzoselenoate. S2A. IR spectrum (NaCl) of K2. 

 
Figure S2B. DIP-MS spectrum of K2. 
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Figure S2C. 1H-NMR spectrum (CDCl3, 400 MHz) of K2. 

 
Figure S2D. 1H-NMR spectrum (CDCl3, 400 MHz) of K2 (aromatics). 
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Figure S2E. 13C-NMR spectrum (CDCl3, 101 MHz) of K2. 

 
Figure S2F. 13C-NMR spectrum (CDCl3, 101 MHz) of K2 (aromatics). 
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Figure S3. Compound K3: Se-(2-oxopropyl) 4-bromobenzoselenoate. S3A. IR spectrum (KBr) of K3. 

 
Figure S3B. DIP-MS spectrum of K3. 
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Figure S3C. 1H-NMR spectrum (CDCl3, 400 MHz) of K3. 

 
Figure S3D. 1H-NMR spectrum (CDCl3, 400 MHz) of K3 (aromatics). 
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Figure S3E. 13C-NMR spectrum (CDCl3, 101 MHz) of K3. 

 
Figure S3F. 1H-1H COSY NMR spectrum (CDCl3) of K3 (aromatics). 
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Figure S3G. 1H-13C HSQC NMR spectrum (CDCl3) of K3. 

 
Figure S3H. 1H-13C HMBC NMR spectrum (CDCl3) of K3. 
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Figure S4. Compound K4: Se-(2-oxopropyl) 2-(trifluoromethyl)benzoselenoate. S4A. IR spectrum (NaCl) of K4. 

 
Figure S4B. DIP-MS spectrum of K4. 
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Figure S4C. 1H-NMR spectrum (CDCl3, 400 MHz) of K4. 

 
Figure S4D. 1H-NMR spectrum (CDCl3, 400 MHz) of K4 (aromatics). 
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Figure S4E. 13C-NMR spectrum (CDCl3, 101 MHz) of K4. 

 
Figure S4F. 13C-NMR spectrum (CDCl3, 101 MHz) of K4 (aromatics). 
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Figure S5. Compound K5: Se-(2-oxopropyl) 3-(trifluoromethyl)benzoselenoate. S5A. IR spectrum (NaCl) of K5. 

 
Figure S5B. DIP-MS spectrum of K5. 
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Figure S5C. 1H-NMR spectrum (CDCl3, 400 MHz) of K5. 

 
Figure S5D. 1H-NMR spectrum (CDCl3, 400 MHz) of K5 (aromatics). 
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Figure S5E. 13C-NMR spectrum (CDCl3, 101 MHz) of K5. 

  
Figure S5F. 13C-NMR spectrum (CDCl3, 101 MHz) of K5 (aromatics). 
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Figure S6. Compound K6: Se-(2-oxopropyl) 3-chloro-4-fluorobenzoselenoate. S6A. IR spectrum (KBr) of K6. 

 
Figure S6B. DIP-MS spectrum of K6. 
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Figure S6C. 1H-NMR spectrum (CDCl3, 400 MHz) of K6. 

 
Figure S6D. 1H-NMR spectrum (CDCl3, 400 MHz) of K6 (aromatics). 
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Figure S6E. 13C-NMR spectrum (CDCl3, 101 MHz) of K6. 

 
Figure S6F. 13C-NMR spectrum (CDCl3, 101 MHz) of K6 (aromatics). 
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Figure S7. Compound K7: Se-(2-oxopropyl) 4-(tert-butyl)benzoselenoate. S7A. IR spectrum (NaCl) of K7. 

 
Figure S7B. DIP-MS spectrum of K7. 
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Figure S7C. 1H-NMR spectrum (CDCl3, 400 MHz) of K7. 

 
Figure S7D. 1H-NMR spectrum (CDCl3, 400 MHz) of K7 (aromatics). 

 O

Se
O



Cancers 2021, 13, 4563 S24 of 54 
 

 

  
Figure S7E. 13C-NMR spectrum (CDCl3, 101 MHz) of K7. 

 
Figure S7F. 1H-13C HSQC NMR spectrum (CDCl3) of K7. 
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Figure S7G. 1H-13C HMBC NMR spectrum (CDCl3) of K7. 

  



Cancers 2021, 13, 4563 S26 of 54 
 

 

 
Figure S8. Compound K8: Se-(2-oxopropyl) 2,4,5-trifluorobenzoselenoate. S8A. IR spectrum (KBr) of K8. 

 
Figure S8B. DIP-MS spectrum of K8. 
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Figure S8. C. 1H-NMR spectrum (CDCl3, 400 MHz) of K8. 

 

Figure S8D. 1H-NMR spectrum (CDCl3, 400 MHz) of K8 (aromatics). 
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Figure S8E. 13C-NMR spectrum (CDCl3, 101 MHz) of K8. 

 

Figure S8F. 13C-NMR spectrum (CDCl3, 101 MHz, aromatic carbons bound to fluorine) of K8. 
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Figure S8G. 13C-NMR spectrum (CDCl3, 101 MHz, aromatic carbons not bound to fluorine) of K8. 

 

Figure S8H. 1H-13C HSQC NMR spectrum (CDCl3) of K8.  
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Figure S8I. 1H-13C HMBC NMR spectrum (CDCl3) of K8.   
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Figure S9. Compound N1: Se-(cyanomethyl) thiophene-2-carboselenoate. S9A. IR spectrum (KBr) of N1.  

 
Figure S9B. DIP-MS spectrum of N1.  
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Figure S9C. 1H-NMR spectrum (CDCl3, 400 MHz) of N1. 

 

Figure S9D. 1H-NMR spectrum (CDCl3, 400 MHz) of N1 (aromatics). 
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Figure S9E. 13C-NMR spectrum (CDCl3, 101 MHz) of N1.  

 

Figure S9F. 1H-1H COSY NMR spectrum (CDCl3) of N1 (aromatics).  
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Figure S9G. 1H-13C HSQC NMR spectrum (CDCl3) of N1.  

 
Figure S9H. 1H-13C HMBC NMR spectrum (CDCl3) of N1.  
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Figure S10. Compound N2: Se-(cyanomethyl) 3-fluorobenzoselenoate. S10A. IR spectrum (NaCl) of N2. 

 
Figure S10B. DIP-MS spectrum of N2. 
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Figure S10C. 1H-NMR spectrum (CDCl3, 400 MHz) of N2. 

 

Figure S10D. 1H-NMR spectrum (CDCl3, 400 MHz) of N2 (aromatics). 
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Figure S10E. 13C-NMR spectrum (CDCl3, 101 MHz) of N2. 

  

Figure S10F. 13C-NMR spectrum (CDCl3, 101 MHz) of N2 (aromatics, CN).   
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Figure S11. Compound N3: Se-(cyanomethyl) 4-bromobenzoselenoate. S11A. IR spectrum (KBr) of N3. 

 
Figure S11B. DIP-MS spectrum of N3.  
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Figure S11C. 1H-NMR spectrum (CDCl3, 400 MHz) of N3. 

 

Figure S11D. 1H-NMR spectrum (CDCl3, 400 MHz) of N3 (aromatics). 
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Figure S11E. 13C-NMR spectrum (CDCl3, 101 MHz) of N3. 
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Figure S12. Compound N4: Se-(cyanomethyl) 2-(trifluoromethyl)benzoselenoate. S12A. IR spectrum (KBr) of N4. 

 
Figure S12B. DIP-MS spectrum of N4.  
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Figure S12C. 1H-NMR spectrum (CDCl3, 400 MHz) of N4. 

 

Figure S12D. 1H-NMR spectrum (CDCl3, 400 MHz) of N4 (aromatics). 
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Figure S12E. 13C-NMR spectrum (CDCl3, 101 MHz) of N4. 

  

Figure S12F. 13C-NMR spectrum (CDCl3, 101 MHz) of N4 (aromatics, CF3, CN).  
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Figure S13. Compound N5: Se-(cyanomethyl) 3-(trifluoromethyl)benzoselenoate. S13A. IR spectrum (KBr) of N5. 

 
Figure S13B. DIP-MS spectrum of N5. 
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Figure S13C. 1H-NMR spectrum (CDCl3, 400 MHz) of N5. 

 

Figure S13D. 1H-NMR spectrum (CDCl3, 400 MHz) of N5 (aromatics). 
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Figure S13E. 13C-NMR spectrum (CDCl3, 101 MHz) of N5. 

 

Figure S13F. 13C-NMR spectrum (CDCl3, 101 MHz) of N5 (aromatics, CF3, CN). 
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Figure S13G. 1H-1H COSY NMR spectrum (CDCl3) of N5 (aromatics). 

 

Figure S13H. 1H-13C HSQC NMR spectrum (CDCl3) of N5 (aromatics). 
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Figure S13I. 1H-13C HMBC NMR spectrum (CDCl3) of N5. 
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Figure S14. Compound N6: Se-(cyanomethyl) 3-chloro-4-fluorobenzoselenoate. S14A. IR spectrum (KBr) of N6. 

 
Figure S14B. DIP-MS spectrum of N6.  
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Figure S14C. 1H-NMR spectrum (CDCl3, 400 MHz) of N6. 

 

Figure S14D. 1H-NMR spectrum (CDCl3, 400 MHz) of N6 (aromatics). 
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Figure S14E. 13C-NMR spectrum (CDCl3, 101 MHz) of N6. 

 

Figure S14F. 13C-NMR spectrum (CDCl3, 101 MHz) of N6 (aromatics, CN).  
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Figure S15. Compound N7: Se-(cyanomethyl) 3,5-bis(trifluoromethyl)benzoselenoate. S15A. IR spectrum (KBr) of N7. 

 
Figure S15B. DIP-MS spectrum of N7. 
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Figure S15C. 1H-NMR spectrum (CDCl3, 400 MHz) of N7. 

 

Figure S15D. 1H-NMR spectrum (CDCl3, 400 MHz) of N7 (aromatics). 
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Figure S15E. 13C-NMR spectrum (CDCl3, 101 MHz) of N7. 

  

Figure S15F. 13C-NMR spectrum (CDCl3, 101 MHz) of N7 (aromatics, CN). 

 


