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Efficient Synthesis of 15E-anti Sterically Locked Phytochrome Chromophore
(Kanazawa University) OlJuri Shirakawa, Ryo Sekizawa, Takahiro Soeta, Yutaka Ukaji

Phytochrome is a photoreceptor present in microorganisms such as plants and bacteria.
It consists of photosensory input and regulation output modules, function as bimodal
photo switches and play an important role in controlling various light control processes
of bacteria and plants. Upon absorption of light, linear tetrapyrrole cofactors contained
in phytochromes are known to undergo isomerization via photoconversion. In order to
analyze the structure and function of chromophores in phytochrome, we focused on the
stereochemistry around the C15 position and studied the synthesis of non-natural bilin
chromophores. Among them, 15E-anti biliverdin derivatives corresponding to far-red
light absorption state (Pfr) is very important for the study on the properties of
phytochrome. However, the synthesis of 15E-anti biliverdin derivatives required multi-
steps linier synthetic schemes. Therefore, a simple strategy for synthesis of 15FE-anti
biliverdin derivatives in large scale in shorter steps was expected. In this study, a
convergent synthetic method using the Horner-Wadsworth-Emmons reaction was
achieved to give a 15E-anti-locked CD-ring in good yield.
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