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Synthetic study on sterically locked phytochrome chromophores

based on oxidative functionalization of pyrrole compounds
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Abstract: Phytochromes are chromoproteins that have a linear tetrapyrrole chromophore, which is
covalently bound to the protein and responds to red and far-red light through a reversible interchange
between the red-light-absorbing (Pr) and the far-red-light-absorbing (Pfr) forms. Phytochromes play
critical roles in various light-regulated processes through photoconversion; the first step in the
photoconversion from Pr to Pfr is thought to be a Z-to-E isomerization around the C15-C16 double
bond between the C- and D-rings of the chromophores. To determine the stereochemistries of the Pr-
and Pfr-forms of the chromophore, syntheses of the sterically locked chromophores were examined.
Although synthesis of the locked dipyrrole compound had been established in our laboratory, some
unsatisfied points still remained due to the linear synthetic way. In the present work, toward the
development of convergent synthetic way, the novel oxidative functionalization of pyrrole
compounds was investigated. As a result, benzoquinone type oxidants showed unique reactivity;
o-chloranil oxidized pyrroles to pirrolinones and DDQ oxidized the side chain of pyrroles
regioselectivity. By regarding the oxidation product with DDQ as an key intermediate, the

convergent synthetic ways for sterically locked chromophore were developed.
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