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Development of Functional Oligoheteroles with Main-Group Elements
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Oligoheterole derivatives, such as phthalocyanines (Pc) and aza-dipyrromethenes
show unique optical properties. In this research, novel oligoheteroles with main-group elements have been
synthesized to tune optical properties in the visible to near-IR region. At first, the synthesis of
aza-bridged thiophene-pyrrole dyads (so-called core-modified aza-dipyrromethene) has been succeeded from
a stable diaminothiophene. The dyads showed intense fluorescence and a triad, which could absorb over a
wide range of the visible to near-IR region, was also synthesized. Secondly, phosphorus(V) complexes of
group 16 alpha-substituted Pcs showed a single intense band peak beyond 1000 nm. The Pcs are easy to
synthesize, robust, free-from transition metals, and have predictable properties. The novel strategy
could be broadly useful in the design of near-IR dyes and pigments.
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