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Matrix-isolation experiments in both argon and krypton matrixes clearly show IR
absorptions that are consistent with the formation of a true iridium tetraoxide, Ir'"'O,,
with d* configuration. This is supported by accurate quantum-chemical calculations e.g.
CCSD(T), which indicate the tetraoxide to be the most stable isomer, albeit with a more
shallow potential-energy surface for rearrangements than computed for the analogous
0Os0Og4. Construction of Born-Haber cycles shows why IrO4 could not be observed as
bulk solid under conditions where OsO, is well known. IrO4 is much less stable than
0Os0O4 under comparable conditions but may be stabilized in low-temperature matrices.
As the Jahn-Teller distorted tetrahedral IrO, is undoubtedly a proper d* system, the new
oxidation state Ir'""" has thus been established.™
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Figure 1: Iridium tetraoxide

This new oxidation state of iridium is after the recent preparation of HgF4[2] the
second new oxidation state which was discovered in the last two years by matrix-
isolation spectroscopy. Quantum-chemical calculations have predicted that there is still
hope for further discoveries of new high-valent species and oxidation states.**
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