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Enzymatic Radical Ring-opening Reaction of Cyclic Ketoxime via Iminyl Radical Generation
Catalyzed by Aldoxime Dehydratase (Graduate School of Engineering, Osaka University)
(OHaruka Nishiwaki, Keiji Endo, Shunsuke Kato, Takashi Hayashi

Direct generation of iminyl radicals from non-activated oximes via N-OH bond cleavage
remains challenging due to competitive O—H bond cleavage and low leaving ability of the OH
group. In contrast, in nature, aldoxime dehydratases are known to catalyze the N-OH bond
cleavage of aldoximes to form nitriles, which is promoted by the coordination of heme and the
interaction with surrounding amino acid residues. Taking advantage of this unique catalytic
mechanism of natural enzymes, we here developed a biocatalytic radical ring-opening reaction
of cyclobutanone oximes using aldoxime dehydratase. Consequently, aldoxime dehydratase
from N. simplex was found to catalyze the ring-opening reaction to afford y-cyanosulfinic acid
derivatives as a main product in the presence of dithionite.

Keywords : Radical Reaction, Biocatalysis, Oxime, Hemoprotein, Aldoxime dehydratase
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Figure 1. Radical ring-opening reaction of cyclic ketoxime catalyzed by aldoxime dehydratase.
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Alkylation of tertiary amides with novel active species carbocationoids ('Faculty of
Pharmaceutical Sciences, Institute of Medical, Pharmaceutical, and Health Sciences,
Kanazawa University, *Faculty of Pharmaceutical Sciences, Kobe Gakuin University) O
Daichi Shimada,' Hikaru Fujita,! Munetaka Kunishima'~

Recently, we have developed a method to preserve carbocations, highly reactive
intermediates in Sy1 reactions, as novel active species termed “carbocationoids” in solution by
coordinative stabilization with triazinedione compounds. These active species, even under
weakly basic conditions, have a reactivity as carbocation species to facilitate alkylation
reactions with high efficiency.

In this study, we developed a new alkylation reaction for tertiary amides using
carbocationoids. This reaction does not require the generation of enolates beforehand using
strong bases, such as LDA, as is customary in conventional methods. The new reaction
achieved the direct alkylation of tertiary amides under mild basic conditions in the presence of
tertiary amines as the base.

Keywords : Carbocationoids; Tertiary amides, Alkylation
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1) H. Fujita, D. Shimada, J. Kudo, K. Kosha, S. Kakuyama, H. Terasaki, M. Kunishima, Commun. Chem.
2024, 7, 55.
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Synthesis and Reactivity of Chalcogenoacylsilanes and -Germanes: Dearomative Cascade-
Type Cycloaddition (Faculty of Science, Gakushuin University) ORyosuke Masuda, Taisei
Kuroki, Hiroyuki Kusama

Although the synthesis and reactivities of acylsilanes and acylgermanes have been well-explored,
those of thioacylsilanes and -germanes have been poorly understood. Herein, we report the synthesis and
reactivity of thioacylsilanes and -germanes; their reactions with electron-deficient alkenes gave the
heterocycle bearing bicyclo[2.2.2] backbone without any additives. Notably, this reaction proceeded via
the unprecedented dearomative nucleophilic reactivity of thioacyl Group 14 metalloids and their
cascade-type cycloaddition, which was supported by the theoretical calculations.

Keywords : Chalcogens; Silicon; Germanium,; Dearomatization; Cascade Reactions

VR =V OB 14 [E5E5 (Si, Ge, Sn, Pb) 23&E#A L 7L EWREIT 14 JET 2L A
ZuA REFIENDD, ZNED IR =)V EF A VAR = VIS E & 2 b S WRE
XFAT N T ORIBLEND Y, IBIEORIGEIZS>WTIE, iy /7
A NVRRETHIE LTOMERIONDDHTHDH Y, LHiFk4 X, 4707
< DD TOERERE L TWD D, Sl FAT LT T U BIOF L~ 2k
BRI 2 &2k D, Fra eSS bROS 25 A LTc e a5,

KIST D7 F 2 1IZK L MeAl)S ZEHSELZ LICED  FFTrANVT T
B v~ 2 afkaERE U CTEHNETHBECEX 72, ZNOICX LETFRET IV
v w2 EH é)@fc A EEN G ET AT 2 bR SN S ZERSAULEY
3VIRTEERMNTHE LN, RRUNTERFESLE T WINAIZ: LIZ 2 o5 ERE
75:3_473”5;:~& IR TE Do RN DT A T VAR = AL G Tld e < EIT
P FA TN T BRI~ CEA R OSMEICHEET A Z B S E e
o7z, RO BEECHER R L 2 FOMCEIBRET bI1To 7272 IR TlET 5,

EDG
o
O s L%M e
EDG EDG [X-ray] cascade [4+2]
1 M X-ra
3 [X-ray]
M = SiR; or GeRj Unprecedented cascade cycloadditions M = Group 16 or carbon
Involving dearomative process substituents:
No additive, light, or heating not detected

1) Bonini, B. F. et al. a) J. Chem. Soc. Chem. Commun. 1981, 822.b) J. Chem. Soc. Perkin Trans 1 1987,
2643. 2) Kuroki, T.; Masuda, R.; Kusama, H. The 104th CSJ Annual Meeting, E1133-2am-05 (2023).
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Synthesis and Model Studies on Biologically Relevant Reactions
of Reactive Supersulfides Utilizing Molecular Cavities

(School of Science, Institute of Science Tokyo) OSatoru Kuwano, Hinata Ikeda, Masato Goto,
Kei Goto

Keywords: Reactive Supersulfides; Molecular Cavities; Biologically Relevant Reactions;
Model Study

Reactive supersulfides, such as perthiosulfenic acid (R-SSOH) and S-nitrosodithioperoxol
(R-SSNO), generated via oxidative modification of dithioperoxol (R-SSH) have been proposed
as important intermediates in redox regulation and signal transduction. However, synthetic
examples of stable compounds of reactive supersulfides have not been reported due to their
susceptibility to decomposition via bimolecular reactions. Previously, we developed cavity-
shaped substituents, the Bpq and Bpsc groups, which can effectively suppress undesired
bimolecular reactions while maintaining sufficient space around the central functionality. In
this study, we successfully synthesized and isolated several kinds of reactive supersulfides by
utilizing these protective groups. Furthermore, we conducted model studies on biologically
relevant reactions.

R-SSOH has been attracting much attention as a novel class of intermediates in redox
regulation.! However, the synthesis of R-SSOH is challenging due to its inherent instability.
Inspired by the synthetic approach for R-SOH, we successfully synthesized Bpq-SSOH by the
thermal decomposition of a thiosulfinate precursor. R-SSNO has been postulated to be involved
in nitric oxide release in biological systems.”> However, as with R-SSOH, there has been no
example of even observation of the species due to its instability. After careful optimization of
reaction conditions, nitrosation of Bpq-SSH using ethyl nitrite at —30 °C provided Bpg-SSNO,
presenting the first synthesis of the stable R-SSNO. Model studies using R-SSNO (R = Bpq or
BpqCH:) provided chemical evidence supporting the NO-release mechanism postulated in
biological investigation. We also discovered a spontaneous desulfurization of R-SSNO yielding
R-SNO, a reaction pathway that had not been anticipated in either chemistry or biology.
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Bpg-SSX (X = OH, NO) Bpg-SSOH Bpg-SSNO

1) D. E. Heppner, M. Hristova, T. Ida, A. Mijuskovic, C. M. Dustin, V. Bogdandi, J. M. Fukuto, T. P.
Dick, P. Nagy, J. Li, T. Akaike, A. Vliet, Redox Biol. 2018, 14, 379. 2) J. Zarenkiewicz, C. Perez-T., V.
Kojasoy, C. McGinity, V. S. Khodade, J. Lin, D. J. Tantillo, J. P. Toscano, A. J. Hobbs, M. J. Fukuto,
Free Radical Biol. Med. 2022, 188, 459.
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