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Elucidation of Phytocrome Functions Based on Syntheses of Sterically Locked
Phytochrome Chromophores
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Phytochromes play critical roles in various light-regulated processes through
photoconversion from Pr to Pfr is thought to be a Z-to-E isomerization around the C15-C16 double bond. To
elucidate the functions of phytochromes, the sterically locked tetrapyrrole chromophores were synthesized
especially via oxidative functionalization of pyrrole compounds. Oxidation of the C-ring moiety with DDQ
afforded the corresponding aldehyde, which was applied to the synthesis of the sterically locked
seven-membered and 8-membered 15E-anti CD-ring component. Oxidation of the CD-ring component with NBS at
the meso-position was achieved to give the corresponding meso-bromo CD-ring compounds. The introduction
of carbon skeleton was realized by treatment with Grignard reagents. Finally, the substrate with leaving
group at omega-position was converted to a meso-anchored sterically fixed 15E-chromophore.
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