




















Fig. 6 (a) Metal complex 14 binds to amine oxidase, 15 to the estrogen
receptor, and 16 to cyclooxygenase. (b) Cutaway and surface view of the
A-enantiomer 14 bound to amine oxidase from Arthrobacter globiformis
(PDB code 2CFD).

The antiproliferative action of tamoxifen results from the com-
petitive binding to the estrogen receptor ERa, thus repressing the
estradiol-mediated DNA transcription in the tumor tissue. The
activity of ferrocifen was believed to follow the same principle.®’
However, recently it was shown that ferrocifen also acts against
tumor cells that lack this estrogen receptor, thus indicating a
yet unknown mode of action. Interestingly, the isostructural
ruthenocene derivative of 15 also acts as an antiestrogen in
hormone-dependent breast cancer cells but lacks the antiproli-
ferative effect of ferrocifen against hormone-independent cells.”
This indicates that the function of ferrocifen in hormone-
independent cells is at least in part due to the redox activity of
the ferrocene unit. A recent electrochemical study by Jaouen,
Amatore and co-workers revealed that it may be a quinone
methide oxidative product that is involved in the mode of
action.”!

Cobalt-alkyne complexes of aspirin as COX inhibitors

The cobalt—alkyne derivative 16 (Fig. 6(a)) of the drug aspirin
(acetylsalicylic acid) exhibits high cytotoxicity in breast cancer
cell lines.”” This cytotoxicity correlates with cyclooxygenase
(COX) inhibition and it can be speculated that 16 binds to
cyclooxygenase in a fashion similar to aspirin followed by an
acetylation of a surface residues or even a reaction of the
cobalt-alkyne complex.

Conclusions

This collection of recent literature illustrates the latest emerging
strategies for targeting metal complexes to proteins, particularly
the use of the unique shapes of metal complexes as structural
scaffolds, the linkage of metal complexes to known organic
protein binders, the application of coordination modes that are

unique to the target site, or a combination thereof. Many
current approaches use modes of molecular recognition that
are analogous to typical organic protein binders and enzyme
inhibitors. Target selectivity together with aspects of metal
complex stabilities in biological systems will be the two most
critical aspect for the next generation of metal-containing
compounds used in chemical biology and medicinal chemistry.
In such compounds, defined molecular recognition will be
combined with properties that are unique to metal complexes,
such as photophysical signatures or catalysis, in order to create
compounds with novel and unprecedented properties.
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