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Photo-asymmetric synthesis is a challenging topic in current photochemistry. Especially, supramolecular photochirogenesis with chiral
biomolecular host is one of the most intriguing, but less explored. Bio-supramolecular host, serum albumin, efficiently binds and
transports a wide variety of hydrophobic compounds, such as fatty acids. In our previous work, we reported the enantiodifferentiating
photocyclodimerization of 2-anthracenecarboxylate (AC) mediated by human serum albumin (HSA) to give chiral photocyclodimers
with high enantiomeric excesses as high as 90%. However, the detailed mechanisms of binding and the subsequent
photocyclodimerization do not appear to be clarified in full detail. In this study, we elucidated the detailed mechanisms of
HSA-mediated photochirogenesis, and employed molecular chaperone protein as a new bio-supramolecular host to expand the range of
bio-supramolecular photochirogenesis. Furthermore, ultrahigh sensitivity HPLC system equipped fluorescence detector was developed
for high precisely detection of photocyclodimer of AC without using tedious pretreatment or fluorophore-labeling technique.

I. Photophysical Studies on the Supramolecular Photochirogenesis for the Photocyclodimerization of 2-Anthracenecarboxylate within
Human Serum Albumin

The mechanism for the photochirogenesis in the photocyclodimerization of AC bound to HSA was investigated using time-resolved
fluorescence measurements in the presence of HSA inhibitors and/or an AC singlet excited state quencher. AC binds to HSA in five
different binding sites. AC bound to the sites with the highest affinity (sites 1 and 2) is unreactive, and the AC can be displaced from
these sites by the use of known inhibitors. Time-resolved fluorescence studies isolated a singlet excited state AC bound to a site which
exhibited moderate protection from interactions with species in the aqueous phase. This site was assigned to binding site 3, where the
chiral photoproducts are formed with a high ee based on the correlation of the photophysical studies with product studies in the
presence of a quencher.

Il.  Bio-supramolecular photochirogenesis  with
2-anthracenecarboxylate mediated by prefoldin

In this first bio-supramolecular photochirogenesis mediated by a molecular chaperone protein (PFD), we have revealed that: (1) PFD
functions as a supramolecular host with multiple binding sites for AC, (2) the bound ACs are relatively loosely bound and are not in
close proximity and (3) PFD efficiently mediates the photocyclodimerization of AC to give chiral photocyclodimers with
low-moderate ee.

I11. High-sensitivity HPLC Quantification of Nonfluorescent but Photolabile Analyte through Photoreversion in Fluorescence Detector

Ultrahigh sensitivity chiral HPLC analysis of nonfluorescent cyclodimers of AC was achieved with much improved accuracy and
reproducibility through a nonconventional on-detector photoreversion/re-excitation/detection mechanism. The sensitivity was enhanced by a
factor of ca. 2000 compared to usual UV detection.
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