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Chemical biology investigation of functional food by means of organic synthesis
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™ Introduction

The effective components of functional foods are expected to
constitute lead compounds for drug development.
Furthermore, these natural products are considered safety as
they have long been consumed as dietary food products.
Additionally, the imaging and/or analysis of the dynamics of
these compounds by probe molecules will be essential for
future drug development. Since efficient and flexible synthesis
could provide probe molecules, we carried out synthetic
investigations of (—)-epigallocatechin gallate (I: EGCG) and
nobiletin (7).

™ Results

(—)-Epigallocatechin gallate (EGCG) (1) is a major constituent
of green tea extract, which has various bioactivities. During
the course of our synthetic investigation of EGCG, we found
that synthetic 5,7-dideoxy-epigallocatechin gallate
(DO-EGCQG) (2) possesses more potent anti-influenza
activities than natural EGCG (1). Inspired by this finding, we
launched an investigation into the synthesis of EGCg probe
precursor 3. Reactive amine possessed an advantage for the
incorporation of a probe unit furnished without protection of
the phenolic hydroxy groups. Thus, synthetic 3 could be
easily and efficiently converted to fluorescein probe 4 and
immunogen probe 6.

A practical synthesis of nobiletin (7), a polymethoxylated
citrus flavone, was accomplished by utilizing our novel flavone
synthesis. Synthetic nobiletin was labelled by selective
demethylation and rapid incorporation of a ''C atom to give
9. Positron emission tomography images of 9 successfully
visualized the distribution of nobiletin in the brain. These
results may provide therapeutic benefits in the treatment of
Alzheimer’ s disease.

™ Perspectives

After incubation of 4 with HUVECs for 3 h, strong
fluorescence was observed in the cells (Scheme 3 left).
Utilizing immunogen 6, two high-affinity antibodies with
EGCG were obtained (Scheme 3 right). These highly specific
antibodies will be useful for immunological detection.
Furthermore, application for enzyme-linked immunosorbent
assays (ELISA) will be useful for quantitating trace amounts of
EGCg in serum.
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[Figure 1]

Structure of APDOEGCG (3) and
EGCg probe molecules (4 - 6)
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[Figure 2]

PET imaging of nobiletin based on
practical synthesis
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[Figure 3]

Fluorescence microscopy image and
high affinity antibodies with EGCg
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