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Design, Synthesis, and Stereochemical Analysis of Pyridine-naphthol Molecules with Dynamic
Axial Chirality

(‘GSST, Kumamoto University, *FAST, Kumamoto University, *IMCE, Kyushu University)
OHiroki Jikata,' Kazunobu Igawa,” Yuuya Kawasaki,® Katsuhiko Tomooka,® Ryo Irie

Axial-chiral molecules having pyridine and naphthol moieties (PYNOL) are expected to serve
as useful building blocks of chiral ligands and organocatalysts. However, studies on the
stereochemical behavior of PYNOLSs have been quite limited and thus, their applications have
been scarcely explored. In this study, we synthesized 3-Br- and 3-CI-PYNOL in optically active
forms, in which bromo and chloro groups were introduced at the C3 position of the pyridine ring,
respectively, and evaluated their stereochemical stability. Consequently, the racemization rate of
the PYNOLSs was significantly dependent on the solvent used, with the half-life of optical purity
being shorter in 1,2-dichloroethane and hexane than in 2-propanol, revealing that they exhibited
dynamic stereochemical behavior in nonpolar solvents at room temperature. Furthermore, the
stereochemical stability of 3-CI-PYNOL was found to be lower than that of 3-Br-PYNOL. Details
of the molecular design, synthesis, optical resolution, and stereochemical studies of PYNOLs will
be reported in this presentation.
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| S Racemization barrier and half-life of enantiopurity at 25 °C
X 3N N X solvent AG¥yggk (kcal/mol) tp(h) | X solvent AG¥ggk (kcal/mol) t (h)
OH Br 2-propanol 27.4 1.90x1035 Cl 2-propanol 25.6 91.4
OO CICH,CH,CI 25.2 374 CICH,CH,CI 23.2 1.71
hexane 24.7 20.5 : hexane 23.0 1.07

3-Br-PYNOL: X = Br
3-CI-PYNOL: X = Cl
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