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Synthesis and Electronic Properties of Nitrogen-Containing pi-Systems Substituted
by Two Radicals
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In this study, we investigated the structures and the electronic properties of
N-containing conjugated molecules having two radical groups. We prepared a novel triphenylamine
derivative having two phenoxyradicals appended to the amino nitrogen atom. X-ray single crystal analysis
and the NMR and ESR measurements demonstrates the unexpected closed-shell electronic structure and two
unusual C—N bonds with multiple-bond character. The theoretical calculations support the experimental
results and predicted a small HOMO-LUMO gap originating from the nonbonding character of the HOMO. This
study presents a new strategy to construct molecules with a small singlet-triplet energy gap and
HOMO-LUMO gap.
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Selected bond lengths
01-C1 1.244 A
c1-C2 1.462 A
C2-C3 1.356 A
C3-C4 1.415 A
Ca-N 1.383 A
C7-N 1.383 A
C7-C8 1.417 A
C8-C9 1.354 A
C9-C10 1.463 A
C10-02 1234 A
&2 C13N 1.441 A
c13-C14 1377 A
C14-C15 1.375 A
&Cl C15-C16 1.379 A
o1 C16-03 1370 A
Selected dihedral angles
C5-C4-N-C7  31.04°
C8-C7-N-C13  2227°
C14-C13-N-C4  53.66°
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