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Zheng, T., Nolan, E. M. Metallomics, 2012, 4, 866.

• Chelating molecules that form stable complexes 

preferentially with FeIII


• Typically hexadentate ligands that form octahedral 

complexes, 3 bidentate ligands liked together


• Oxygen-containing ligands are most common


• Extremely high affinity for FeIII (Kf > 10-30)
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Common Iron-Binding Motifs
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Weinberg, E. D. Biochimica et Biophysica Acta 2009, 7, 600.

It can get complicated…
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Miller, M. J. Acc. Chem. Res. 1993, 26, 241.
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Kadner, R. J., J. Bacteriol. 2020, 20, 6870.

Regulation of Transcription by Iron Sensing - Fur Protein
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Metal Chelation Therapy

Yang, L. P. H., Keam, S. J., Keating, G. M., Drug, 2007, 67, 2211.
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N
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O
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Deferasirox

Iron chelator used to treat “chronic iron overload” associated with long-term blood transfusion

Ranked second on the list of drugs most frequently associated with patient deaths in 2019

FDA approval in 2005, first in class treatment for chronic iron overload 
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Takeaways

• Iron is imperative for almost all life

• Organisms have evolved complex, redundant mechanisms for iron acquisition

• Mixtures of siderophores regulate soluble iron supply in the environment

• Further study is necessary to understand biochemical mechanisms for iron 

scavenging, transport, and regulation

• Siderophores (and ionophores) have high potential for novel therapeutic 

applications


