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Currently, the only clinically approved treatment for iron overload is subcutaneous
injection with deferoxamine B (Figure 1). Deferoxamine B is a trihydroxamate siderophore?
that is isolated from Streptomyces pilosus. Recently a versatile organic synthesis has been
published. !0 Mossbauer spectroscopy indicates that a complex is formed between Fe(IlI) and
deferoxamine B while Fe(II) remains preferentially uncoordinated.!! At physiological pH
(7.4) a 1:1 hexadentate complex is formed (K= 1030-3) with a spectrophotometric absorbance
maximum at 425 nm. Lowering the pH causes the spectrum to shift to longer wavelengths
indicating that the complex formed is now less than hexadentate.!? The autoxidation of Fe(IT)
to Fe(IIT) produces hydroxyl radicals, and is accelerated in the presence of deferoxamine B.13
Though deferoxamine had an extremely large LDsg (250mg/kg) optimal Fe(IH) binding
occurs when administered continuously in low doses.14 A 10 year study of desferrioxamine
treatment of patients with thalassemia shows that there is a general decrease of hepatic iron.
Cardiac as well as other organ dysfunctions are mitigated indicating only small amounts of
bodily damage could be attributed to deferoxamine promoted autoxidation.}3

Improvements in therapy are required because deferoxamine B is not orally active and
it has a relatively low plasma half-life. Attaching biocompatible polymers such as dextran has
shown to increase plasma half-life 10-fold, and to raise the LDsg to approximately
4000mg/kg.16 In order to circumvent the lack of oral efficacy derivatives have been
synthesized that can remove iron more efficiently. Adding catecholate moieties to the amino
terminus of deferoxamine B has demonstrated that the iron binding ability of deferoxamine B

can be increased.!?
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The need for an orally active chelating agent has caused scientists to turn to another
siderophore: desferrithiocin (Figure 2).18 Desferrithiocin is isolated from Streptomyces
antibioticus and shown itself to be not only orally active, but a better iron chelator (Ky= 1031)
than desferrioxamine B.1® Animals exposed to the drug suffered from nephrotoxicity which
was ameliorated with lower dosage.20 Nordesferrithiocin (Figure 3), a derivative that replaces
the methyl group of desferrithiocin with a hydrogen atom shows a much lower toxicity while
remaining orally active and having only a slightly reduced Fe(IIT) formation constant (Ky =
1029),21
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