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Brudvig and coworkers reported that O, is evolved, by the reaction of a the di-p-
oxo bridged manganese dimer [Mn(terpy)(OH;)(p-0)1» (Flgure la) with a hlghly
oxidizing oxygen atom transfer reagent, potassmm peroxymonosulfate (oxone) ) This
complex has dgMn-Mn) of 2.7A, which is close to the reported Mn-Mn distance in the
native enzyme.” The key feature of this Mn complex is the presence of exchangeable
aqua coordination sites that could provide the position for Mn(V)=0 formation. Isotopic
labeling studies show that dioxygen evolution proceeds via an intermediate that can
exchange with water.'> The amount of label incorporated into O, is dependent on the
relative concentrations of oxone and the catalyst. The rate-limiting step of O, evolution
is proposed to be formation of a Mn(V)=0 species which could competitively react with
either oxone or water/hydroxide to produce O,. From this model complex study, a
mechanism of dioxygen formation for the OEC was proposed that includes such a
Mn(V)=0 species as the active intermediate. 7

Core conversion between cubane and butterfly structures was proposed as a
possible step in the mechanism of water oxidation by Vincent and Christou in 19878 A
direct test of this proposal was made possible ten years later. In 1997, Dismukes and

coworkers reported the synthe51s and characterization of the tetramanganese complex
Mn;O4(O,P(Ph),)s (Figure 1b).!* This cubane core reacts with the hydrogen-atom donor,
phenothiazine, forming the butterfly structure and releasing two water molecules.”> It
was found that UV light absorption by the cubane core converts two of the corner oxo
ligands of the cubane into an é O, molecule which is released only if one of the bridging
chelate ligands is also released. 1 The evolutlon of the 0O, molecule from the cubane core
was corroborated by the detection of (! 0)2 from '®0 labeled cubane core, where the
corner oxygen atoms were replaced with ' 80. In this complex dioxygen evolution results
from intramolecular O-O bond coupling of the oxo bridges of the cubane. This result
showed that the cubane-butterfly rearrangement hypothesis cannot be excluded on the
basis of the limited structural data available at the present time.

As crystallographic data of better resolution for PS II becomes available, ‘some of
the proposed mechanisms will need to be modified. However, new inorganic model
complexes will be synthesized, and it is likely that they will continue to provide structural
and mechanistic insights into the water oxidation process conducted by PS II.
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