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@ X fE H Development of synthetic schemes for nitrogen-containing heterocycli
¢ derivatives and application in drug discovery

Nitrogen-containing heterocycles are an attracting scaffold in drug discovery since a wide vatief
v of medicines and biologically active compounds consists of the scaffold. For example, A nitrogen|
atom of the structure plays an important role to interact with a protein through a hydrogen bonding]
interaction in drug discovery. Therefore, development of synthetic schemes for nitrogen-containing h
eterocyclic derivatives contributes to not only a precise design and facile synthesis of drug candidate
s but generation of compounds having a unique and novel structure.

The thesis describes a development of synthetic schemes for nitrogen-containing heterocyclic de
rivatives which is orented to drug discovery. It includes 4 chapters and each chapter gives clear deq
ails about a development of a synthetic scheme and application of it in drug discovery.

1* chapter describes "Development of a synthetic scheme for 1,3-dihydro-2H-imidazo[4,5-6]pyridin-2-
one as a selective PKC@ hinge binder and application to the synthesis of PKC8 inhibitors". In the ¢
ourse of identification of a selective PKC# inhibitor, the hydrophilic region around the hinge region
of PKC@& which was unique to PKC8, was utilized by introducing 1,3-dihydro-2H-imidazo[4,5-b}pyr,
idin-2-one as a hinge binder. Potent and selective PKC8 inhibitors were synthesized and evaluated §
n in vivo efficacy test.

2™ chapter describes "Facile preparation of 3-substituted 2,6-difluoropyridines which ar
¢ applied to the synthesis of 2.3,6-trisubstituted pyridines". Simpler reaction conditions
to synthesize various 3-substituted 2,6-difluoropyridines were discovered. Continuousl
y, nucleophilic aromatic substitutions to the carbon-fluorine bonds at 2- and 6-position
s easily led to preparation of a multiple of 2,3,6-trisubstituted pyridines.

3™ chapter describes "Practical application of 3-substituted 2,6-difluoropyridines in dru
g discovery and facile synthesis of novel PKC# inhibitors". 3-Substituted 2,6-difluorop
yridines described in 2°¢ chapter were used in drug discovery, which provided 2,3,6-tri
substituted pyridines as novel PKC@ inhibitors including macrocyclic derivatives.
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4 chapter describes "Parallel fluorescent probe synthesis based on the large-scale pre

paration of BODIPY FL propionic acid". Bulk synthesis (50 g) of BODIPY FL propi
onic acid, a well-known fluorophore, was achieved through optiﬁlization of the synthe
tic procedure. With this large quantity of BODIPY, parallel synthesis of BODIPY-lab
eled lgands with ERRa inverse agonistic activity was performed to” quickly identify a
fluorescent probe for ERRa.

The author developed synthetic schemes for 1,3-dihydro-2/H-imidazo|4,5-b]pyridin-2-one
derivatives, 2,3,6-trisubstituted pyridines, and BODIPY-labeled fluorescent probes and contributed to
the identification of PKC# inhibitors and BODIPY-labeled ERR¢ inverse agonists.
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