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Photon Upconversion Using Anthracene Dyad Linked by Troger's Base (Grad. Sch. of Eng.,
Osaka Metro. Univ.) (ORyoichi Miyachi, Yasunori Matsui, Takuya Ogaki, Hiroshi Ikeda

Photon upconversion (PUC) is a molecular technology that converts a low-energy light to a
higher-energy light by triplet energy transfer and triplet—triplet annihilation (TTA) using an
energy donor and acceptor. One idea to improve the efficiency of PUC is to link energy
acceptors, which provides an increment the efficiency of TTA due to the long lifetime of the
triplet state' and the concomitant occurrence of intra- and intermolecular TTA?. In this work,
we synthesized an anthracene (An) dyad possessing Troger’s base®* (TB), An—TB—An, and
evaluated its photophysical properties and PUC behavior.

According to density functional theory (DFT) calculations, the dihedral angle between the
two An parts in An—TB—An is 99.8° and the distance between the shortest benzene rings is 3.10
A. From this geometry, an efficient TTA is expected. In fact, when a CH>Cl, solution containing
an energy donor, platinum octaethylporphyrin (Por), and An—TB—An was irradiated with 532-
nm light to excite only Por, photoluminescence of An—-TB—An was observed at ca. 450 nm.
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