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Although hexaazatrinaphthylene (HATN) was obtained by the reaction of
hexaketocyclohexane (HKC) with 1,2-phenylenediamine (PDA), we have found that the
HATN reductant (HATN-H,) with long wavelength absorption can be synthesized by the
reaction at a higher temperature.) In this report, we examined the reaction mechanism by
experiment and calculation.

First, the reaction of HKC with PDA only gave HATN-H,, showing that the reducing agent
was PDA. In addition, no reduction of HATN occurred even with excess PDA, indicating that
the reaction intermediate was reduced by PDA. Next, the LUMO and electronic energy of each
compound in the following scheme were calculated by DFT method. The LUMO levels were
in the order of HATN > 3 > 1, meaning that 1 is the easiest to reduce. The energy changes in
reduction steps of 1 = 2,3 - 4, and HATN - HATN-H2 were compared, and hence, 1 = 2
was the most favorable. From these results, the most likely pathway could be the formation of
1 from HKC and PDA, followed by reduction by PDA to form 2, which reacts with two
molecules of PDA to produce HATN-Ho.
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