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Development of Dynamic-Chiral 1,3-Ketoamide Enol Derivatives and Its Application I
(IIMCE, Kyushu Univ., ’IGSES, Kyushu Univ., 3SFAST, Kumamoto Univ.)

Yuuya Kawasaki,'? O Aika Tanikado,” Misaki Mutaguchi,? Ryota Kamikubo,’
Kazunobu Igawa,’ Katsuhiko Tomooka'~

As part of our study on chiral ketone and enol derivatives, we designed and synthesized enol
derived 1,3-ketoamide 1. The spectroscopic analysis and HPLC analysis of 1 using chiral
stationary phase revealed that 1 exhibits dynamic-axial chirality at ambient temperature. The
details of the synthesis, stereochemical behavior, and transformation of 1 will be presented.
Keywords: Dynamic Chiral Molecules, Axial Chirality, Enol Derivatives
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A Development of Dynamic Chiral 1,3-Ketoamide Enol Derivatives and Its Application I1
(IIGSES, Kyushu Univ., 2IMCE, Kyushu Univ., SFAST, Kumamoto Univ.)

Yuuya Kawasaki'*, ORyusei Mochizuki,” Misaki Mutaguchi,” Kazunobu Igawa,’
Katsuhiko Tomooka'*

As part of our study on chiral ketone and enol derivatives, we designed and synthesized a.,3-
unsaturated ketone derivatives 1. The spectroscopic analysis and HPLC analysis of 1 using
chiral stationary phase revealed that these derivatives exhibit dynamic axial chirality at ambient
temperature. Details of the synthesis, stereochemical behavior, and transformation of 1 will be
presented.

Keywords: Dynamic Chiral Molecules, Axial Chirality, a,-Unsaturated Ketone Derivatives
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2) K. Tomooka, J. Synth. Org. Chem. Jpn. 2017, 75, 449.
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Design and Synthesis of Static-Planar-Chiral ortho-Azacyclophenes

(IIGSES, Kyushu Univ., 2IMCE, Kyushu Univ., SFAST, Kumamoto Univ.)

OYukiho Hashimoto,' Yuuya Kawasaki,'? Kazunobu Igawa,’ Katsuhiko Tomooka'+

As part of our study on planar-chiral ortho-azacyclophenes, we designed and synthesized
disubstituted ortho-azacyclophenes 1b as “static-planar-chiral” molecule. The detailed
synthetic route and stereochemical behavior of 1b will be presented.

Keywords: Planar Chirality, ortho-Cyclophene, Dynamic-Chiral Molecule
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1) K. Tomooka, C. Iso, K. Uehara, M. Suzuki, R. Nishikawa-Shimono, K. Igawa, Angew. Chem. Int.
Ed. 2012, 51, 10355.

2) K. Tomooka, J. Synth. Org. Chem. Jpn. 2017, 75, 449.

3) K. Igawa, Y. Kawasaki, Y. Ano, T. Kashiwagi, K. Ogawa, J. Hayashi, R. Morita, Y. Yoshioka, K.
Uehara, K. Tomooka, Chem. Lett. 2019, 48, 726.
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Highly enantioselective asymmetric autocatalysis triggered by the chiral crystals of achiral
diaryldisulfides (' Department of Applied Chemistry, Tokyo University of Science, *Department
of Chemistry, Nara Women’s University) O Hiroaki Egami,' Tomohiro Ogawa,' Yurika
Komuro,! Yusuke Mori,' Arimasa Matsumoto,”> Kenso Soai,! Tsuneomi Kawasaki'

Chiral crystallization of achiral compounds has been proposed as one of the origins of
chirality. Diphenyl disulfide 1 is an achiral compound, but it forms chiral crystals and exhibits
a positive or negative Cotton effect around 310 nm in solid-state CD spectrum using the KBr
matrix. When diisopropylzinc is reacted with pyrimidine-5-carbaldehyde 3 in the presence of
chiral crystals 1, highly enantioenriched 5-pyrimidyl alkanol 4 with the absolute configuration
correlated to the crystal chirality of 1 was synthesized in combination with the asymmetric
autocatalysis (Soai reaction).” Therefore, (S)-4 was obtained from [CD(+)310kg;]-1, and (R)-4
with the opposite absolute configuration was obtained from [CD(—)310«g:]-1, each with a high
ee after asymmetric autocatalytic reaction. The presentation will also discuss experimental
results using chiral crystals formed by di(p-tolyl)disulfide 2.

Keywords : Asymmetric Autocatalysis; Chiral Crystallization; Enantioselective Reaction,
Diphenyldisulfide,; 5-Pyrimidyl Alkanol
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1) K. Soai, T. Kawasaki, A. Matsumoto, Acc. Chem. Res. 2014, 47, 3643-3654.
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Chiral amplification of aminonitriles and cyanohydrins by the sublimations (Department of
Applied Chemistry, Tokyo University of Science) OTakumi Inoue, Risa Aonishi, Tsuneomi
Kawasaki

Aminonitriles and cyanohydrins are chiral intermediates for abiotic synthesis of amino acids
and hydroxy acids. On the other hand, self-disproportionation of enantiomer (SDE) is a
fundamental phenomenon that enhances the enantioenrichment of chiral compounds.” Here we
report that the sublimation of aminonitriles and cyanohydrins occurs at compositions close to
their eutectic compositions.?

The eutectic composition of aminonitrile 1, which forms racemic compound, is ca. 50% ee.
When (S)-1 with 1.4% ee was sublimed under reduced pressure while heating, we successfully
obtained sublimates with amplified 49% ee. Furthermore, while the initial ee of compound 1
varied (1.4-77% ee), the ee of the sublimate 1 showed values close to the eutectic composition
(49-63% ee).

Keywords : Sublimation; Eutectic point; Aminonitrile; Cyanohydrin; Amplification of ee
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1) Han, J.; Kitagawa, O.; Wzorek, A.; Klika, K. D.; Soloshonok, V. A. Chem. Sci., 2018, 9, 1718.
2) Bellec, A.; Guillemin, J.-C. Chem. Commun., 2010, 46, 1482.
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Highly Enantioselective Synthesis of a-Aminonitriles Induced by Circularly Polarized Light:
Correlation Between Induction Direction and Wavelength (Department of Applied Chemistry,
Tokyo University of Science) OShun Kono, Soushi Ikezaki, Chihiro Kase, Naoki Kubota,
Tsuneomi Kawasaki

Circularly polarized light (CPL) has been proposed as one of the origins of chirality. Prof.
Soai and co-workers demonstrated a linkage between CPL and chiral compounds with high
enantiomeric excess (ee) through asymmetric autocatalysis." Meanwhile, we reported an
absolute asymmetric Strecker synthesis arising from the conglomerate formation of a-
aminonitriles.” Here, we demonstrate the chiral induction of a-aminonitrile by CPL irradiation,
followed by the amplification of its solid-state ee.

When »-CPL and /-CPL (232 nm) were irradiated onto a suspension of racemic aminonitrile
1, L-1 and D-1 were obtained in a highly enantioselective manner, respectively, along with
amplification of ee. At a wavelength of 270 nm, the stereochemical relationship between CPL
and 1 was reversed, consistent with the CD spectra of L- and D-1. The pathway chirally induced
by CPL irradiation of the suspension will be discussed in the presentation.

Keywords: CPL, Strecker Synthesis; Aminonitrile; Amino Acid; Origin of Chirality
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1) Kawasaki T.; Sato M.; Ishiguro S.; Saito T.; Morishita Y.; Sato L.; Nishino H.; Inoue, Y.; Soai K. J. 4m.
Chem. Soc. 2005, 127, 3274. 2) Aiba, S.; Takamatsu, N.; Sasai, T.; Tokunaga, Y.; Kawasaki, T. Chem.
Commun. 2016, 52, 10834.
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Synthesis of Multi-functionalized Chiral Silamethylhydrindane

(’IMCE, Kyushu Univ., ’IGSES, Kyushu Univ.,, 3SFAST, Kumamoto Univ. ,*GSST, Kumamoto

Univ.)
OKana Tashiro,* Akihiro Kuroo,” Tomoyuki Kakigi,> Kazunobu Igawa,® Katsuhiko
Tomooka'~

In this study, we designed silamethylhydryndane 1, which possesses an alkene moiety and
oxygen functional groups for further transformations to multi-functionalized
silamethylhydryndanes. We successfully synthesized 1 with high enantiopurity using the
asymmetric B-elimination reaction of achiral silacyclopentene oxide as the key reaction.
Further functionalization of 1 will be reported in the presentation.

Keywords : Chiral Silane, Silamethylhydrimdane, Silacyclopentenol
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1) K.Igawa, D. Yoshihiro, Y. Abe, K. Tomooka, Angew. Chem. Int. Ed. 2016, 55, 5814.
2) K. Igawa, A. Kuroo, D. Yoshihiro, Y. Yamanaka, K. Tomooka, Synlett 2017, 28, 2445.
3) A.Kuroo, K. Igawa, K. Tomooka, Chem. Lett. 2024, 53, upae039.
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Protection of Hydroxy Group of Silanol by Allyl Etherification

(]IMCE, Kyushu Univ., ’IGSES, Kyushu Univ.,, 3SFAST, Kumamoto Univ., *GSST, Kumamoto

Univ.)
OAoi Tsukimi,* Sora Nozaki,” Mayaka Maeno,’ Kazunobu Igawa,’ Katsuhiko Tomooka'*

As a part of study on the stereoselective transformation of chiral silane, we investigated the
protection of the hydroxy group of silanol by allylic etherification. After several attempts, we
found that Williamson reaction conditions and palladium-catalyzed Tsuji-Trost reaction are
efficient for protection and deprotection conditions, respectively. The detailed reaction

conditions will be presented.
Keywords : Chiral Silane, Protective Group, Silanol, Allylic Ether, Tsuji-Trost Reaction
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3) A.Kuroo, K. Igawa, K. Tomooka, Chem. Lett. 2024, 53, upac039.

© The Chemical Society of Japan - [F]2403-2vn-08 -



