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Introduction What is Cytochrome c Oxidase?
Oxygen is essential for the generation of metabolic energy, and was an important factor in the Cytochrome ¢ Oxidase is one of the fundamental enzymes of life and has become an important research
subject in bioenergetics and bioinorganic chemistry.l”8] It is a member of the heme/copper-containing

terminal oxidases superfamily which is defined by the presence of a catalytic site consisting of a heme-

development of animal life.l'l The key mechanism of energy production in eukaryotic cells is the
so-called mitochondrial oxidative phosphorylation which forms adenosine-5"- triphosphate -

(ATP),!?I1the universal energy currency in biological systems.[3! Mitochondria are present in most copper center in the protein.[®1% These heme-copper oxidases can activate the kinetically stable O, and
eukaryotic cells and considered to be the powerhouse of the cell.l¥] Mitochondria have two are responsible for the conversion of more than 90% of the oxygen consumed by living organisms on
phospholipid membranes, with the outer membrane forming the boundary to the cytoplasm and earth.®] Cytochrome c Oxidase has gained interest in potential application in enzymatic biofuel cells,
the inner mitochondrial membrane encloses the mitochondrial matrix.[*>1This inner mitochondrial Kcatalysis and also because of its medical relevance.!"] )

membrane contains both the respiratory chain and ATP synthase, which together provide the
main part of energy required by eukaryotic cells.!* ¢ To achieve this, they are indirectly coupled via

9 the proton motive force across the inner mitochondrial membrane.#! y 2

. . . 4Cc**+0,+8H"——>4Cc**+2H,0+4 H*
Build your own respiratory chain!
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/ Most recent models by Ray and coworkers \ ' O-state

H [12]
C 1
H O \Nrc/uu ,,,,,,, N Nobel Prize (1988) winner Hartmut Michel recently
Wi el ‘ O/ \ i H/ \ll //Q r found evidence for a copper-superoxido
\N/Fl”'\ g - \O veeN C = |\ N7Cu ,,,,,,, N~ © intermediate in the F-state.['3! These results stand
\/,L\N\H H/NY///\N\ in direct contrast to the iron-superoxido
# \ij'\ ? iIntermediate.Thus, our research aims to further
4 N\H substantiate the presence of the copper-
ﬁ:' *charges omitted superoxide species, as proposed by Michel and co-
workers, and to create a possible model complex. ?
The mechanism of Cytochrome ¢ Oxidase (CcO) has been investigated for many years, but not For this purpose, several @ ®
every intermediate has been determined yet. Many model compounds for CcO contain ‘tethered” and "untethered" .

model compounds will be 0. Ne:

synthesized. @

Untethered Tethered

porphyrin ligands, which are non-innocent and therefore redox-active. This creates a challenge,
as the oxidation states of the metal centers cannot be easily determined. To overcome this
Issue, some researchers aim to use innocent ligands, such as cyclam, for a better
understanding of the intermediates in the mechanism of CcO.
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