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Supplementary Data 
This supplementary data is a part of a paper entitled “Synthesis, Characterization, and Bioactivity Evaluation 

of V(IV), Fe(III), Cr(III), Mn(II), Mo(VI), and Ru(III) Complexes with a New Azo Dye Ligand”. 
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Scheme S1. Fragmentation of ligand with its complexes 
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C14H12N2O5

-C13H12N2O5

Start 56.327 °C
End 454.914°C

Mass lost calculate 95.837% 
Mass lost practically 95.443%

C

Starting material

Remaining of material

-H2O

-CO2

C12H10N2O3Mn

MnO

C14H16N2O8Mn

-C13H10N2O2

Start 56.392 °C
End 170.157 °C

Mass lost calculate 9.113% 
Mass lost practically 10.009%

Starting material

Remaining of material

-H2O

C14H12N2O6Mn

Mass lost calculate 15.695% 
Mass lost practically 14.672%

Start 170.157 °C
End 264.438 °C

Mass lost calculate 57.210 % 
Mass lost practically 58.194%Start 264.438 °C

End 596.371 °C

-CO2

C12H10N2O3Mo

MoO3

C14H10N2O7Mo

-C12H10N2

Start 54.257 °C
End 313.429 °C

Mass lost calculate 21.246% 
Mass lost practically 20.864%

Starting material

Remaining of material

Mass lost calculate 43.942 % 
Mass lost practically 43.942%Start 313.429°C

End 592.714 °C

-Cl

-CO2

C13H10N2O3Fe

FeO+

C14H14N2O7FeCl

-C13H10N2O2

Start 47.961 °C
End 118.642 °C

Mass lost calculate 8.704% 
Mass lost practically 8.008%

Starting material

Remaining of material

-2H2O

C14H10N2O5FeCl

Mass lost calculate 19.222% 
Mass lost practically 20.106%

Start 118.642 °C
End 300.017 °C

Mass lost calculate 54.646 % 
Mass lost practically 53.421%Start 300.017 °C

End 597.641 °C

-CO2

C13H10N2O4V

VO2

C14H12N2O7V

-C9H8N

Start 53.671 °C
End 170.712 °C

Mass lost calculate 4.849% 
Mass lost practically 3.997%

Starting material

Remaining of material

-H2O

C14H10N2O6V

Mass lost calculate 11.853% 
Mass lost practically 12.672%Start 170.712 °C

End 245.018 °C

Mass lost calculate 35.021 % 
Mass lost practically 35.738%Start 245.018 °C

End 389.163 °C

C4H2N2O4V

Mass lost calculate 29.633 % 
Mass lost practically 30.341%Start 389.163 °C

End 591.445 °C
-C4H2N2O4

 
Scheme S2. Primary breakdown reactions of the ligand and its metal complexes 
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Fig S1. The mass spectrum of ligand 

 
Fig S2. The mass spectrum of the Cr-complex 

 
Fig S3. The mass spectrum of the Ru-complex 
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Fig S4. The mass spectrum of the Mo-complex 

 
Fig S5. The mass spectrum of the Mn-complex 

 
Fig S6. 1H-NMR spectrum of the new azo dye ligand 
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Fig S7. 13C-NMR spectrum of the new azo dye ligand 

  
Fig S8. TGA curve of ligand Fig S9. DSC curve of ligand 

 
 

Fig S10. TGA curve of Mn-complex Fig S11. TGA curve of Mo-complex 
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Fig S12. TGA curve of Fe-complex Fig S13. TGA curve of VO-complex 

  
Fig S14. FTIR spectrum of ligand (H2L) Fig S15. FTIR spectrum of Ru-complex 

  
Fig S16. FTIR spectrum of Mo-complex Fig S17. UV-vis spectrum of VO-complex 



Indones. J. Chem., 2026, 26 (3), 985 - 996   Suppl. 

 
 
 

Ban Hasan Ali Al-Agele and Areej Kamal Assim Al-Dabbagh 

 
 

8

  
Fig S18. UV-vis spectrum of Fe-complex Fig S19. �e antioxidant pro�le of the standard 

  
Fig S20. �e antioxidant pro�le of the H2L ligand Fig S21. �e antioxidant pro�le of Cr-complex 

  
Fig S22. �e antioxidant pro�le of VO-complex Fig S23. �e antioxidant pro�le of Mn-complex 
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Fig S24. �e antioxidant pro�le of Fe-complex Fig S25. �e antioxidant pro�le of Ru-complex 

Fig S26. �e antioxidant pro�le of Mo-complex Fig S27. Biological activity of the ligand against bacteria 

  
Fig S28. Biological activity of Mn-complex against 

bacteria 

Fig S29. Biological activity of Fe-complex against bacteria 

  
Fig S30. Biological activity of VO-complex against 

bacteria 

Fig S31. Biological activity of Mo-complex against bacteria 
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Fig S32. Biological activity of Ru-complex against 

bacteria 

Fig S33. Biological activity of ligand and complexes against 

fungi 

 


