A Paragon of Pyrazinacene Science

- Oxidation state-structure coupling of decaazapentacene at a copper surface -
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properties as organic semiconductors
but also due to their interesting
electronic structures. Until recently, a
significant absence from this class of 2== _ %
compounds has been those highly # - 7 AL £ 0 Isolated

substituted ~ with  nitrogen  atoms 2% -;f_ Vi i3 B2 et
otherwise known as the pyrazinacenes. .
In this work, we report the on-surface
characteristics of two important

congeners of this family of compounds, namely octaazatetracene and decaazapentacene. These
compounds were challenging to obtain from the point-of-view of their synthesis and also
presented special difficulties based on the availability of multiple nitrogen atoms at their
peripheries. Variability of oxidation state in the compounds provided access to hitherto unknown
decaazapentacene derivatives and an unusual dependence of their on-surface structures on the
respective oxidation states of different derivatives available by on-surface manipulation. These
pyrazinacenes illustrate the benefits of the high N-doping of existing organic semiconductor
molecules.

The synthesis (Dr. David Miklik) and on-surface
characterization (Dr. S. Fatemeh Mousavi) of these
molecules has been substantially supported by our
computational colleagues in Romania (Dr. Luiza larinca-
Buimaga, Prof. Cristian Morari) and the US (Prof. Paul Karr),
and there was excellent additional work on electrochemical
and spectroscopic characterization in the group of Prof.
Francis D’Souza. The work has been part of a worldwide
collaboration involving researchers in Japan at Functional
Chromophores Group and other groups at International
Centre for Materials Nanoarchitectonics and the wider
NIMS including the GREEN project, University of Basel/Paul
Scherrer Institute/Swiss Nanoscience Institute, University of Pardubice, Shibaura Institute of
Technology, University of North Texas, National Institute for Research and Development of
Isotopic and Molecular Technologies (Cluj, Romania), Wayne State College, and The University of
Tokyo.
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