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Development of the redox controlled Co(l11) complexes having hypoxic tumor
targeting ligands for solid tumors

Nakai, Misaki
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It was reported that Co(l1l) and Co(ll) complexes were non-cytotoxic, and
that Co(l111) complexes have been used as a drug delivery system by coordinating anticancer ligands.
However, we found that Co(ll1l) complexes having non-cytotoxic ligands, i.e., polypyridine, exhibited

antitumor activities, especially high anti-tumor activities against hypoxic tumor cells. In
particular, It was found that Co(lll) complex with 4-methyl-1,10-phenanthlorine ligands had the most
cytotoxic against hypoxic tumor cells. And, the reduction rate of Co(11l) complex with 4-methyl-1,
10-phenanthlorine ligands with ascorbic acid is the fastest, suggesting the hypoxia antitumor
activities of Co(l11) complexes were dependent of their reduction activities. These results
suggested that the anticancer activity of Co(l11) complexes against thoxic tumor strongly depends
on the reducibility of the Co(l111) complexes and their reactivity with ascorbic acid.
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Fig. 1. The mechanism of the Co(lll) complexes as
Co(ll1) drug delivery system and the Co(Ill) complexes
having cytotoxic ligands.
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Fig. 2. The Co(l11) complexes in this study
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Co(l11) [Co(bpy)2(CO3)]Cl, [Co(phen)z(CO3)]Cl, trans-[ Co(en)2Cl;] Cl (bpy =
2,2’-bipyridine, phen = 1,10-phenantrolne, en = ethylenediamine)

HelLa [Co(bpy)2(CO3)ICl,
[Co(phen)o(CO3)]1CI (Table 1)
Co(l1)
Co(l11) KCl
[Co(bpy)2(COg)]ClI  -0.06 V [Co(phen)o(CO3)]1CI 0.05V Co(l11) 1 Co(ll)
Co(l11)
UV-vis
d-d
500 nm Table 1. ICso of the Co(l11) complexes against Hel.a
Fig ICs, == SD / uM (HeLa)

3 500 nm complex aerobic hypoxic @) A/ H ratio®
Co(l11) Co(ll) 72h 72h

[Co(bpy),(COS)ICI 156 + 9.8 88.2 + 1.6 1.7

COs? [Co(phen),(CO,)ICI 8.8 + 2.1 45+ 0.1 1.9
trans-[Co(en),Cl,]CI > 500 > 500 -
[Co(bpy)z(CO3)] Cl [Co(bpy),(acac)]l, > 500 119+ 0.5 >4.2

[Co(phen),(CO3)]Cl [Co(phen),(acac)]l, > 500 200 + 3.5 >25

[Co(methphen),(CO,)[CI > 500 40 + 85 >12.5
CO32'

(2020 ) 302 < 1%. A / H = ICso (aerobic) / 1Cso (hypoxic)
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Co(l11) [Co(acac)(bpy)2] 12,
[Co(acac)(phen)2]l2, [Co (methphen)z(COs)]Cl (acac = acetylacetone, methphen = 4-methyl-1,10-
phenantroline)
[Co(acac)(bpy)2] 12, [Co(acac)(phen)z] 2, [Co (methphen),(CO3)]CI KCl
Cv -0.2~-04V  Co(lll) / Co(ll)
[Co(bpy)2(COs)]Cl, [Co(phen)»(CO3)]Cl

[Co(acac)(bpy)2]l2,
[Co(acac)(phen)2]l2  [Co(bpy)2(COs)]Cl [Co(phen)(CO3)]Cl
[Co (methphen)z(COs)]Cl  [Co(bpy)2(COs)]Cl  [Co(phen)2(COs)]Cl
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