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A variety of inorganic materials regulate chemical processes within the body, and any 
change in their homeostatic concentration results in chemical imbalances that can be highly 
toxic. I The quintessentially toxic metals lead, mercury and arsenic are readily absorbed into 
the body and cause damage to the kidneys, liver and central nervous system.2 The current 
treatment for metal intoxication is to administer chelating agents that complex the metal, and 
can be rapidly eliminated from the body.2-.5 

Iron is a metal that the body relies heavily upon for normal function. Approximately 
4.2g are harbored within the body, the majority of which is bound to hemoglobin. Large 
increases in physiological iron content initiate the formation of hydroxyl radicals which attack 
the lipids in the body via the Fenton reaction. 6 The peroxy radical can then attack adjacent 
lipids propagating the reaction damaging tjssue and organs. 
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Iron overload is not a trivial problem. In recent years there has been a two to three 
fold increase in the number of acute iron toxicity incidents among children aged six or 
younger who accidentally consume iron containing pills.7 The two most prominent causes of 
iron overload are hemochromatosis and b-thalassernia (Cooley's anemia).8 Both are genetic 
disorders which ultimately result in too much iron being stored within the body. 
Hemochromotosis generally affects 3-8 people out of 1000, and causes the body to store 
excessive amounts of iron ( 40-70 mg/kg body weight). In b-thalassernia there is unbalanced 
hemoglobin synthesis due to decreased synthesis of b-polypeptide chains. Blood transfusions 
are required to replace defective hemoglobin, but excessive iron storage quickly results in 
toxic levels. 
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Currently, the only clinically approved treatment for iron overload is subcutaneous 
injection with deferoxamine B (Figure 1). Deferoxamine Bis a trihydroxarnate siderophore9 
that is isolated from Streptomyces pilosus. Recently a versatile organic synthesis has been 
published. IO Mossbauer spectroscopy indicates that a complex is formed between Fe(ID) and 
deferoxamine B while Fe(Il) remains preferentially uncoordinated. I I At physiological pH 
(7.4) a 1: I hexadentate complex is formed (Kr = 1 Q30.5) 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.12 The autoxidation of Fe(Il) 
to Fe(III) produces hydroxyl radicals, and is accelerated in the presence of deferoxamine B.13 
Though deferoxamine had an extremely large LDso (250mg/kg) optimal Fe(ill) 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.15 

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 LDso 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.17 

Figure 2 Figure 3 

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 (Kr= I Q31) 

than desferrioxamine B.19 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(III) formation constant (Kr= 
lQ29).21 
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