Desferrithiocin Analogues As
Actinide Decorporation Agents



Siderophores



Fe(ll) —Fe(lll) +e



O

J\Hr HA -
’ Desferrioxamine B (DFO)
J\( s S~
1 DFO G
HYDROXAMATE
CHELATORS z

(@)
JI\?\@
(@)
1 ;
HO
HO
(\f Bisucaberin mw
0 Nannochelin A
© @]
o PG
CHj,
E 27_87- Y X ~
O O

O

DFO E (Nocardamine) Alcaligin Rhodotorulic Acid



CATECHOLAMIDE CHELATORS

i OH
HO

OH O° N
: )_Z"/.’:o HO
O
O
|__
Parabact
N

OH H

; OH ; :OH
0" N ” 0
OH )—l,, 0 3
/~—=0 ‘“

@)

OH

Vibriobacti

OH
i OH
OH NN HO
OH s—‘a
'/,’:O HO
O

O

Agrobacti.

HN
Oﬁ’)\l
o)
HO NJ:H’ NH
of H g o)
OH
OH

Enterobacti






Mammalian Iron Transport

Transferrin




Desferrioxamine B (DFO)

o) O
)H\F O;(Hk
OH

O O



Animal Models

Non-lron-Overloaded Bile Duct-Cannulated Roder

lron-Overloaded Cebus apella Primate



(S)-4'-(HO)-DADFT-PE
300 umol/kg PO

Iron Excretion by Bile (Clearance)

Rat Number
—— 3027
—— 3028
—— 3029
—— 3001
—l 2997

Fe (ug/kg)

9 12 15 18 21

Time (h) after Administration of Compound

24h-Iron Excretion

H
o
o
o

M Urine
[1Bile

Fe (ug/kg)




HZN’W\I}I ; OH
OR M e V%
@) @)
DFO
o,c. N o,

OH
~ \ NH*
| ~—
~CHs HO OH

CO,H

' H20
DFT [=1=D)

CP20



Induced Fe (ug/kg)

1200 ~

1000 -

800 -

600 A

400 A

200 A

LUlTIpalloull Ul At ial

Models

EH Urine
B Bile/Feces

®) — &) o '®) — & o '®) - &) o
LL ES L EE L Eg LL EE L Es L EE
@) a8 ) 2 o) aa)

Rat Monkey Human

Chelator-induced iron excretion in rats, monkeys,

and humans.



lIron-Clearing Efficiency



Desferrioxamine B (DFO)

o) O
)H\F O;(Hk
OH

O O



N

Desferrithiocin (DFT)

CO,H

LHs

CO,H



Modifications to the DFT Pharmacophore
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Desferrithiocin Analogues’ Iron Clearing Activity when
Administered Orally to Cebus apella Primates and the
Partition Coefficients of the Compounds
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Addition of Electron-Donating Groups
- Effect on Toxicity
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DADMDEFT (center), 4'-(HO)-DADMDEFT (right)
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Figure 35. SARs of the
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for each ligand. The mode of
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parentheses next to the efficiency
(%, = standard deviation). The
fraction of iron excreted in the bile or
stool and urine is shown in brackets.



Figure 36. Structure—Activity
Relationship of the DFTs and Toxicity
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The ligands were administered to rats at a dose of 384 umol/kg/day,
equivalent to 100 mg/kg/day of the sodium salt of DFT.
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