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Synthetic Study of a Lysosomal Stain, LysoTracker® Green (1Faculty of Science, Tokyo
University of Science, *Faculty of Science and Engineering, Tokyo Denki University)
Takatsugu Murata,! OKyoka Komukai,' YingJia Lu,' Eri Murata,' Fumi Sato,' Haruka Hirai,'
Yuta Semba,? Syunsuke Takahashi,? Yukitoshi Nagahara,” Isamu Shiina'

LysoTracker™ Green is used as the first choice of lysosomal stains. There is only one report
of the synthetic method of LysoTracker® Green via the N-hydroxysuccinimide. In this study,
we synthesized LysoTracker” Green with a method of MNBA-mediated dehydration reaction
from BODIPY FL and evaluated the synthetic LysoTracker® Green as a lysosomal stain.
Keywords : BODIPY FL, LysoT racker® Green; MNBA
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This work

1) Y.-Z. Zhang, Z. Diwu, R. P. Haugland, 1999, US 005869689A.

2) D. J. Vocadlo, G. J. Davies, P. J. Robinson, A. McCluskey, et al., Angew. Chem. Int. Ed., 2020, 59,
9601-9609.

3) FYHE, KEE, DA, 2 IR, R, EEES, MMz, #HELBE. BA
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Efficient synthesis of photofunctional compounds using environmentally benign one-pot
tandem coupling reactions and their evaluation (' Graduate School of Science and Technology,

Tokushima University, *National Institute of Technology, Niihama College) O Aki Miyoshi,'
Satoshi D Ohmura,? Norikazu Miyoshi,! Masaharu Ueno!

Although many studies on green chemistry have been reported recently, the purification
process to obtain the products remains challenging. We have already developed the
Sonogashira-Suzuki one-pot tandem coupling reaction using a nonionic surfactant (TritonX-
100) and water as the reaction solvent. To realize an ideal green chemistry including the
purification process, we have developed a synthesis method without organic solvents and silica
gel for the purification, which is modeled on the synthesis of photofunctional compounds.
Keywords : One-pot; Tandem; Pd; Polyaryl; Green chemistry

RUT U — BT E IR SOBEREEM EHI B W TEEREARFTKD 1 O ThD
N, ZORRIFEH D=y N EFEATHIOLEEORIENLEL 2D, Z D=0,
BTV —IULBEMDERE T Ry N T—RITETT DI ENTEIUTIERFICH
HAThsd, TerxlTBEIC ) =4 U RIFRTEYER] (TritonX-100) % W72 KEBEO T, 3
SRV ARy b« X T A Hh 7 ) T ROGEORIBIZEH LT D Y,

— 5T, BRIV =7 I AN —ORITEZ S HEINL TS OO, HEibE
IR E L CGRENRZ W, SRFERA IZEO 7Y —> 7 I AN —%HfEL, Sk
THRICBWTHABIAES T U B ANV E O VR RIS X0 e RErE b S oA
REAT -T2, EOFEIZ OV THET 5,

Pd(OAc),, Cul, PPhg, Et;N, KOH

4 wt% TritonX-100/H,0 1 mL,
low temp. then, high temp.

good yield

one-pot
tandem coupling reactions

1) =4 @i - —4f 18R - BB OHERS, AAESRT 103 BEAR, P4-2am-33.

© The Chemical Society of Japan -E1143-2pm-02 -



E1143-2pm-03 BAL$4 H104EFES (2024)

J7 =00 L/ REIVEREMBEZRAN=3-7)—IL-2-F>
42 F—ILDEREDRF

CRETRBET) OTFK #hIK - Bk @R - /DEAK B - K sk

Development of synthetic methodology for 3-aryl-2-oxindoles using guanidium hypoiodite salt
catalyst

(Faculty of Engineering, Tokyo University of Agriculture and Technology)

OYuta Shimizu, Io Mori, Minami Odagi, Kazuo Nagasawa

3-Aryl-2-oxindoles are found in a variety of natural products and pharmaceuticals. Previous
synthetic methodologies for these structures require transition metal catalysts and strong bases,
and an environmentally friendly methodologies are required. In this study, we investigated a
Friedel-Crafts-type a-arylation of oxindole 1 with phenol derivatives in the presence of
guanidium hypoiodite salt as a catalyst for the synthesis of 3-aryl-2-oxindoes. We found that
the arylation of 1 and 1-naphthol (2) proceeded to give the corresponding 3-aryl-2-oxindole 3
in 75% yield under the conditions in chloroform in the presence of TBD * HI catalyst with CHP
as an oxidant. The yield of 3 increased to 83% by applying the biphasic conditions of
chloroform in water.

Keywords : organocatalyst; hypoiodite; aryl-oxindole, guanidine
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1) Hao, Y. J.; Hu, X. S.; Zhou, Y.; Zhou, J.; Yu, J. S. ACS Catal. 2019, 10, 955-993.
2) Odagi, M.; Nagasawa, K. Chem. Rec. 2023, 23, €202300030.
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Synthesis and performance evaluation of recoverable and reusable reagents for
trifluoromethylation (Graduate School of Science and Technology, Gunma University) O
Hiromu Ikeda, Tsuyuka Sugiishi, Hideki Amii

Trifluoromethyl compounds are widely used in pharmaceuticals, agrochemicals, and
functional materials because of the powerful electron-withdrawing effect and enhancement of
lipophilicity by CF3 group. However, common reagents for trifluoromethylation are expensive
and difficult to reuse. In this study, recoverable and reusable polymer reagents for
trifluoromethylation were synthesized and their performance was investigated. Copolymer 2
was prepared by Suzuki-Miyaura cross-coupling and copolymerization with styrene using p-
bromobenzophenone 1 as the starting material. Then, trifluoromethylation was performed to
synthesize the polymer 3. Nucleophilic trifluoromethylation reactions with various
electrophiles gave the trifluoromethyl compounds and coproduct 2. We will discuss about the
scope of substrates for the present trifluoromethylating reagent 3 and the reuse of coproducts.
Keywords : Fluorine, Trifluoromethylation, Recovery, Reuse; Polymer
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(Department of Chemistry, Tokyo Institute of Technology) OHiroki Kashiwagura, Yixuan Zhu,
Ken Ohmori

Cyclophanes are interesting structural motifs, potentially serving as a building block of an
interlocking molecules. Previously, we reported an efficient synthetic approach to 1,5-
anthracenophane derivatives bearing a simple hydrocarbon ansa-chain. We will report here a
further study on the synthesis of the 1,5-anthracenophane derivative, developing an alternative
synthesis approach. In addition, we attempted synthesis of double-stranded anthracenophane
derivatives. Details will be reported in this presentation.

Keywords : Cyclophane; Anthracenophane; Cyclization, Diels-Alder Reaction
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Relative Stability of Medium-sized Alicyclic Enones Depending on the Position of C-C
Double Bonds. Unsaturation of C—C Single Bonds at Remote Positions via Transfer
Dehydrogenation. ('Graduate School of Engineering, the University of Tokyo) O Megumi
Iwasaki,' Shuhei Kusumoto,' Kyoko Nozaki'

In medium-ring cyclic systems, planar alignment of two or more n-bonding systems causes
unfavorable conformations. Therefore, the stabilization and preference of the conjugated
system is weakened compared to the unconjugated system. In 1966, Heap and Whitham
reported the interconversion of o,B-unsaturated cycloalkenone and [3,y-unsaturated
cycloalkenone . The preference of B,y-unsaturated cycloalkenone was reported to be more
pronounced with larger ring system, 80% with C8 and >99% with C9 cycloalkenone. For
medium-ring unsaturated ketones, theoretical calculations suggested that structures with olefin
at distal positions become more stable as the number of ring members increases. The direct
access to distal unsaturated ketones reflecting thermodynamic stability has been accomplished
by iridium catalyzed transfer dehydrogenation. This result contrasts with reported o,f-
dehydrogenation systems whose strategies rely on the high activity of aC—H bond.

Keywords : Medium-Sized Cyclic Compounds, Dehydrogenation
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1) Heap, N.; Whitham, G. H. J. Chem. Soc. B, 1966, 164-170
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Synthesis of the C5-C20 segment of aplyronine A ('School of Advanced Engineering, Kogakuin
University) ORyutaro Sawada,' Shinji Nagumo'

Aplyronine A is an antitumor active 24-membered macrolide isolated from aplysia kurodai.
It has four-consecutive asymmetric centers at three sites. We present here the construction of
C5-C20 segments based on originally developed constructing method of four-consecutive
asymmetric centers. The treatment of epoxy unsaturated ester 1 with BH3;»THF followed by
addition of H,O»/NaOH resulted in Sn2' reaction by hydride, reduction of ester, and
hydroboration to give triol 2 in a single step. Compound 2 was converted into phosphonate 4
through six steps, of which HWE reaction with aldehyde 5 generated the C5-C20 segment 6.

Keywords : Four consecutive asymmetric centers,; aplyronine A, Epoxy unsaturated ester,
BH; -THF, one-pot reaction
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Synthetic study of HPCB-5, a novel ceramide transport protein inhibitor for mass
supply(Faculty of Science and Technology Tokushima University) Masaharu Ueno, OMiku
Tashima, Norikazu Miyoshi

We recently developed HPCB-5, a ceramide transport inhibitor for proteins that transport
ceramide biosynthesized in the endoplasmic reticulum to the Golgi apparatus with a
ceramide-unmimetic biphenyl structure. Although previous HPCB-5 synthesis methods used
efficient one-pot tandem coupling reactions and included analog synthesis, there are many
improvements to be made in the synthesis of the unit of the intermediate. Therefore, we
developed a new synthetic route for HPCB-5 aimed at mass supply and does not use column
chromatography for purification.

Keywords : One-pot; Tandem; HPCB-5; Ceramide transport inhibitor; Green chemistry
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1) N. Nakano, M. Ueno, S. Sakai, D. Egawa, S. Kawasaki, K. Kumagai, M. Suzuki, S. Kobayashi,
K. Hanada, S. Kobayashi, Communications. Chemistry, 2019, 2, Articlenumber:20;
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Dearomative asymmetric fluorination of phenols and naphthols using chiral
dicarboxylate phase-transfer catalyst (School of Science, University of Hyogo) O
Kyosuke Fujiwara, Matsubayashi Yuki, Yoshihiro Miyake, Mio Shimogaki

Organic fluorine compounds are widely used for pharmaceuticals and agrochemicals
because of their metabolic stability and pharmacological activity derived from the small
atomic size and high electronegativity. Thus, it is desirable to develop enantioselective
fluorination. In this presentation, we describe the asymmetric fluorinative
dearomatization of phenols and naphthols using a novel chiral dicarboxylate catalyst.
Keywords : dearomatization reaction, asymmetric fluorination, organocatalyst
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Development and application of Wittig reaction using phosphonium ylide generated by ring-
opening of a methylenecyclopropane ('Graduate School of Engineering, Osaka University,

2Research Center for Environmental Preservation, Osaka University) OYume Komaki,' Itaru
Suzuki,? Ikuya Shibata,'?

Wittig reaction is a reliable way to prepare alkenes from carbonyls. It requires phosphonium
ylides generated from the corresponding alkyl halides and strong bases. Recently, the
generation of phosphonium ylides via a Michael addition of phosphines to a,-unsaturated
esters? without using strong bases has been developed. Our group has focused on a
methylenecyclopropane (MCP) that generates a reactive ring-opened intermediate by Lewis
acids. In this study, phosphines were found to open the MCP to react with aldehydes without
strong bases. The formation of the phosphonium ylide was confirmed by isolation. This method
was applied to a catalytic Wittig reaction in the presence of silanes.

Examination of conditions using stoichiometric amounts of phosphine yielded the desired
1,3-dienes in good yield with E-selectively. When silane was added to this system to investigate
catalyzing phosphine, no product above the catalytic amount was obtained. Therefore, we
further added an acid catalyst that promotes ring-opening, and enabled the reaction catalytic to
obtain 70% yield of the desired 1,3-diene.

Keywords : Wittig Reaction, Cyclopropane,; Phosphonium Ylide; Ring-Opening Reaction
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This Work
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77e T Ty RIGDBIHZITo 7245 HR, v2 7 4 vIiZ Xk 32 MCP OBiBRKIG X b #H <
TATE FRHBINIBIMOHRRTH 2 2 EPHBAL 72, ZD7-0, BHERIEER)
Ro»DMMIERRMLI-E A, BWEBRYIOIED 70%iC % Tl EL 7=,

© The Chemical Society of Japan -E1143-2pm-10 -



E1143-2pm-11 BAMLEA B104BFES (2024)

WA RBEICKDAF LSO TONVORRARZFALEE
M7 I EDRIERIE

(BrRBEL ! - PR KEREEZ At 2) OfAR HIAR - 5K =2 ZH Fi?
Annulation of Activated Alkenes with a Methylenecyclopropane via Ring-Opening by Lewis
Bases (' Graduate School of Engineering, Osaka University, *Resach Center for Environmental
Preservation, Osaka University) OSayami Matsumoto,' Itaru Suzuki,? Ikuya Shibata’

We have developed catalytic annulations of a ring-opened methylenecyclopropane (MCP 1)
with activated alkenes having cyano groups catalyzed by Lewis acids'?. In this study, a novel
annulation of MCP with acyl cyanoalkenes in the presence of Lewis bases was investigated.
As a result, dihydrofurans 2 were obtained with a catalytic amount of quinuclidine, and 1,3-
cyclohexadiene 3 was generated with a stoichiometric amount of tributylphosphine.

As a possible reaction mechanism, in the case using quinuclidine catalyst, MCP 1 is
isomerized after ring-opening to an N-ylide intermediate. After addition to the alkene, the ring
closure gives rise to 2 and the catalyst is regenerated. On the other hand, in the presence of
PBus, after ring-opening of MCP 1, a P-ylide intermediate is formed, which undergoes a Wittig
reaction with the ketone site of the alkene. After isomerization to the resulting 1,3,5-hexatriene,
electrocyclic reaction proceeds to yield 3.

Keywords : Methylenecyclopropane, Ring-Opening, Lewis Bases
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1) a) L. Shibata et al., Org. Lett. 2017, 19, 2690. b) 1. Shibata et al., Eur. J. Org. Chem. 2019, 3658.
2) I. Shibata et al., Eur. J. Org. Chem. 2021, 5, 2785.
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Development of Stereoselective [3+2] Cycloaddition Reaction by Synergistic Catalysis of
Chiral Brensted Base and Photosensitizer (‘Graduate School of Engineering and ITbM,
Nagoya University, *Institute for Catalysis, Hokkaido University) OXKenshin Nishi,! Yaoki
Kansaku,' Ken Yamanomoto,' Daisuke Uraguchi,? Yoshitaka Aramaki,' Takashi Ooi!

Stereoselective bond-forming reactions utilizing chiral ion-pair catalysts offer powerful tools
for the construction of stereochemically defined molecular frameworks, but catalytic control
of ionic radicals remains a significant challenge. In this study, we developed a stereoselective
[3+2] cycloaddition reaction between enamides and nitrocyclopropanes under the synergistic
catalysis of iminophosphorane as a chiral Brensted base and iridium-based photosensitizer with
visible-light irradiation. Iminophosphorane 1 activates enamide 2-H as a Bronsted base for
effecting proton-coupled electron transfer (PCET) with the excited state of the photosensitizer
to generate 2°. The resultant chiral aminophosphonium 1-H" controls the stereochemistry of
both radical-radical coupling between nitrocyclopropane-derived anion radical 3" and 2°, and
intramolecular nitro-Mannich reaction to afford multi-functionalized cyclopentane 4 in a
stereoselective manner.

Keywords : Chiral Bronsted base; Stereoselective cycloaddition; Proton-coupled electron
transfer (PCET), Photoredox catalyst; Radical-radical coupling reaction
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1) D. Uraguchi, N. Kinoshita, T. Kizu, T. Ooi . J. Am. Chem. Soc. 2015, 137, 13768.
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Chiral phosphoric acid catalyzed enantioselective allylation of N-unsubstituted alkynyl

trifluoromethylketimines

(Faculty of Science, Gakushuin University) oShihomi Kasai, Kureha Aruga, Tatsuhiro

Uchikura, Takahiko Akiyama

Because a-trifluoromethylated amines have attracted much attention due to their high
biological activities, enantioselective synthesis of those compounds is an important issue in
organic synthesis. We previously reported enantioselective Friedel-Crafts alkylation reaction
of pyrrole with N-unprotected trifluoromethyl ketimines using chiral phosphoric acid. In this
study, we focused on allylation reaction and found that allylboronate is a suitable nucleophile.

Keywords: asymmetric catalyst, trifluoromethyl group, chiral phosphoric acid, ketimine
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1) Miyagawa, M.; Yoshida, M.; Kiyota, Y.; Akiyama, T. Chem. Eur. J. 2019, 25, 5677-5681.
Uchikura, T.; Suzuki, R.; Suda, Y.; Akiyama, T. ChemCatChem 2020, 12, 4784-47877.
Aruga, K.; Suzuki, R.; Uchikura, Y.; Akiyama, T. Org. Lett. 2022, 24, 4699-4703.
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Synthesis of Chiral Diarylalkane Derivatives by Auto-Tandem Catalysis with Chiral

Organosuperbase (Graduate School of Science, Tohoku University) OTakuro Kato, Hao Chen,
Azusa Kondoh, Masahiro Terada

The auto-tandem catalysis is a process in which one catalyst promotes more than two
mechanistically distinct processes in a single reactor. Auto-tandem catalysis with a Brensted
base catalyst is particularly attractive due to its operational simplicity and the mildness of the
reaction conditions. We have been focusing on the development of new reactions based on
auto-tandem catalysis with a strong Brensted base, in which less acidic compounds are
employed as a substrate and an intermediate. In this study, we investigated the enantioselective
reaction which involved the intramolecular cyclization of less acidic alkynyl esters and the
subsequent intermolecular addition of diarylmethanes with N-Boc imines. A chiral
organosuperbase catalyst efficiently promoted the reaction, and the corresponding chiral
diarylalkanes were obtained in good yields with high diastereo- and enantioselectivities.
Keywords : Base Catalysis; Tandem Reaction; Addition Reaction;, Asymmetric Reaction;
Organocatalysis
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1) D. E. Gog, E. N. dos Santos, Coord. Chem. Rev. 2004, 248, 2365. 2) A. Kondoh, C. Ma, M. Terada,
Chem. Commun. 2020, 56, 10894.
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Synthetic Study of Bastimolide A Using Chiral Phosphoric Acid Catalyzed

Asymmetric Allylation (Graduate School of Science, Tohoku University) ONaoya
Shinagawa, Shigenobu Umemiya, Masahiro Terada

Bastimolide A is a 40-membered polyhydroxy macrolide possessing potent
antimalarial activity." We established an efficient synthetic route toward the key C4-
C19 fragment of bastimolide A in a total of 23% yield with a longest liner sequence
of 14 steps from simple starting materials. The key steps in the present synthesis are
the enantioselective allylation reaction by chiral phosphoric acid/transition metal
cooperative catalysis.? and the epoxide opening reaction by enantioenriched alkyne
4. Our synthetic route can efficiently afford a 1, 3, 7-syn triol structure in highly
stereoselective and catalytic manner.

Keywords : Organocatalyst, Chiral Phosphoric Acid, Total Synthesis, Macrolide
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1) W. H. Gerwick et al., J. Org. Chem. 2015, 80, 7849. For the total synthesis of bastimolide
A, see: A. B. Smith et al., Angew. Chem. Int. Ed. 2022, 61, €202204884.
2) S. Umemiya and M. Terada, Org. Lett. 2021, 23, 3767.
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