tyrar AXR{EFER £105F5FF R (2025)

| 7AF2v o 70954 [KRE—] | 15. BRCE—IHK - BBXMAY, FRDER  K248— |

B8 2025438268 (7K) 13:00 ~ 14:30 I /R X 2 —LIBA(E43 S 4248 [B1H] 4001)

[[PA]-1pm] 15. BB{LFE—BERNEK - BRI(LEY, FRIGH

A =k
[[PA]-1pm-01]
INZ DT LERERWNS S o O7OR Y OFEREIKERMN

Ofgk A JIIE BE2 BE RV BHF RE2 (1. EMAFEAER. 2. EMAF)

L J=F

[[PA]-1pm-02]

YOYEBIATIGFEFZFMEBE LA -4-F VEDER

ORI EET, F#E B2 BRI B2 @ HIE (1. ERERNAZE. 2. EBXP)

L J=po e

[[PA]-1pm-03]

EZILEUS Y OMBEERME ROBREMICEDANL Ry o B L1 ABAIRIC LD
REARIE R DRI R

FRHZE'. OB AR A =E". B2HF 2 (1. FRRX)

® OAGE

[[PA]-1pm-04]

N-RDUTZNAOXZDRIRZIINA IR =L ZAVWEZ T/ —ILELV T ORI FEE
Ry kD 7 VIMERIG

FH B OfHF FAHAH. AR 582 EH FEL KL BRL B2HF 2 (1. AKX 2.2+
FIILEFHRIRH)

® BAE

[[PA]-1pm-05]
N-ZILAORINKZIILA IR —ILZAVE T/ —IILOBEFEERN T ILAORILKRZILE
R

THR. OXH HEA'. AN BE2 =MH B2 il BERA K2HF 211 #FERA 22225
IV FHRINE L)

L J=po e

[[PA]-1pm-06]

7T b S > OEE-BLE T AR 3T

OB A, A FE. 5% 8N, S 1748 (1. JLX)

® g&:E

[[PA]-1pm-07]
“BEORLBIEENMEIFINBETF X VN MEINME T =D EER - F =R T I VB
O BAR'. & EE> FF #23(1. KE. 2. HKIRCCS. 3. HARE)

L J=Po e

[[PA]-1pm-08]

MU ZILAOAEZERC LERRSIJFROERK
OFH ®BfE'. AR FAE (1. ERIRAR)

® OAEE

© 2025 NEHEEABRCES



tyrar AXR{EFER £105F5FF R (2025)

[[PA]-1pm-09]
BRRNZAVIHFEEREINEDE N

Ol EXE'. FHE =52 B B3, 2/ &2 0. SIWEIARE. 2.
Rl 3. KEERBGXSH)

il

IWKRFARFFRIETRAR

® B
[[PA]-1pm-10]
FREM N FIICES SUBTILO— LN 5 LT ) —EEEORIE L RAMERADRSA

E%E. ORT BN ZEZABHE. VWDong? (1. AKX, 2. AL T FILZFRET—/NA1 VK)

® BAEE

[[PA]-1pm-11]

HRFAULTHMBICELZ S ONILRIE

O# &, RRBE. BO =B\ I er' SIEBE&. B8 &% (1. #RAEX)

® HAGE
[[PA]-1pm-12]
a-7 b7 = FOZEREIO-7 L F LRI

Ok Bt =T | WA B BE I (1. ZEAKI)

® 0x3E

[[PA]-1pm-13]

DINAORDY o 0OT T/ VFEEOMNRIG DT

Otk KRB INEE MFHB. 27 BE. 8H 8 (1. BEARETL)

® BAiE

[[PA]-Tpm-14]

Z B ERMEOMBERNC(sp3) —HT7 L FIILERIG DR

OmlE #% ", £5 M. M LT B B8 8K (1. #EETIAY. 2. LE5EAT)

L A=k =0

[[PA]-1pm-15]

TS/ ITRTIDOTDAHILCANEERE T 2RMEERIENEHRa-7 =X/ T X TILEREDRRE
Ot ZEt. EH M (1. ZEXKEI)

® OAGE
[[PA]-1pm-16]
TvRES I OERZEBIELLET Y —ILS 7L A OFBREOEHRRIG

OBF &bl A BE". @ FE (1. BEEARIET)

® BA&E
[[PA]-1Tpm-17]
SN AOARIY o077/ IV EORRCES I/ 74 IIL  OERILEAMNMKRIG

Of #EiE\. INEH MEH. 28 BE 8H F8" (1. #EXD)

® BAGE
[[PA]-1pm-18]
a1 X /7 b2 OBMEEIRIG

OIBORE'. BRI (1. =ZEKXF)

® HAGE
[[PA]-1pm-19]

© 2025 NEHEEABRCES



tyrar AXR{EFER £105F5FF R (2025)

BINOL-U VEEAIEICKZ MU ZILAQXFILYT b1 S > DIF > F A :ERBFriedel-Crafts 77 )L
FILERIGICE T DI EFHEEE B2 EOERENR

O B ILH EL'. mE F62 Bl BE2 (1. I8AF. 2. FBRAF)

L J=Fie

[[PA]-1pm-20]

EHRTILOA—IIOE ROFSREICEALEAIINRZINELZE T 3REEEAICHS TH NMRE
#27 MEL

OF® R B R\ MHEX BAKES BLURBREI(. LEIERFAFER. 2. KEAEA
Fht. 3. ERLEARFKRER)

® BAGE

[PA]-1pm-21]

WBRFLEZR L7 5—L VHEERPCBMORREME

OfH Az As £2, HE B BF EE xR #8580 (1. KREMH. 2. RIARR
T. 3.FRIAT)

® 0x3E
[[PA]-1pm-22]
FIRBRIG@E T A - L VEEZRWCA L T« 2 OIRF UL

OER #N'. HE &8, WH BH123401. A ARE., 2. A AER, 3. AkA—RYZa—FS
IVEBSERZERR. 4. RIS EATIRELE)

® BKE
[[PA]-1pm-23]
HRIEANLEIL T Z 0 LMEDRF £ € DC-HER{LES)

O X", £EA KM, THRLAF WTF ME. AAE 86123401 AKRE. 2. AAER.
3. ARA—RYZa— b IZILERRRA. 4. RPRATREMIE)

® BAE

[[PA]-1pm-24]

des-D-ring interphenylene® £ 2 = > DFEFRREDEH

OFE AX' EE B=. PHE/M. AL BB, BX FAB' (1. #5)IKP)

® BAGE

[[PA]-1pm-25]

BRERMEZEIZEFOFIILTIVFERRBELS T I /EEEZRVCRR-BRESTM
RIS D REF

OREZFEE. RFE EXRMEFR. #FLES RE IK (1. EHAR)

A J=Fs
[[PA]-1pm-26]
BIGEM R AR E AW RIL T « R OER 7 O—BERIG

OBER B—1. mA E'. W& fsh. = =8 (1. ENTECFERamEtL Y4 —)

® OAEE

[[PA]-1pm-27]

E2HTRDOKBIYzMEL LTRWR A I ORBHRTICEITZRILE—ZARIG
OME %3 @ #H'. KB BMECT (1. RK)

® HAFE
[[PA]-1pm-28]

© 2025 NEHEEABRCES



tyrar AXR{EFER £105F5FF R (2025)

BRI oO070—)T7 02—l F3FA—-I—EFBtENLIEEREFA—IL- T )Y
7 RILDFHF
Ola Bmt. f=H 8B (1. HiBK)

L J=Fie

[[PA]-1pm-29]

XA/ TZRHIVEICEZT)—2RBTILED SV EREDRE
O=—= £, "AMXKF'. B E-"(1. TL - Ty IHK¥REH)

© s

[[PA]-1pm-30]

FIIIERETRVWBRIAIOET X NAREFBILZ O MRS

OliJianing'. F ', B A5\, BF H@. #£5 B, 52 o0, Ak 28 AR @z (1. KR
RE)

© 3EE

[[PA]-1Tpm-31]

N=—TIRTIEDERLIEERFFAT ) —RBERATEERSDFICRONDEWES
ORELL 821, Barsukova Tatiana'. Kommula Dileep! (1. EE T ¥ K %)

© 2025 NEHEEABRCES



[PA]-Tpm-01 BAEA B1055FES (2025)

NGO LMEERNS S 0T O OERAKERRM

(BMRZFRZERE ! - EMREF2)

Offizk XMt !« )IlE @EZ 2 A% KOS 2. it B2

Selective hydrogenation of cyclopropenes using palladium catalyst under hydrogen atmosphere
(1Graduate School of Shinshu University, 2The Univ. of Shinshu) O Taiki Tokunaga',
Haruhiko Kawai?, Ishizawa Mahiru?, Yoshinori Nishii’

We already reported the reductive ring-opening of multisubstituted cyclopropane 1 using
palladium catalyst?. The ring-opening reaction includes carbon-carbon sigma bond cleavage.
This time, we disclose the selective hydrogenation of cyclopropenes using palladium catalyst
under hydrogen atmosphere to afford corresponding cyclopropanes without the ring-opening
of cyclopropanes. We will report on the detailed investigation of the effects of a few protecting
groups, benzene ring substituents, solvents, and the choice of palladium catalysts [Pd/C,
Pd/C(en), Pd/Fib] on the reactivity to suppress the reductive ring-opening of cyclopropane 4 to
afford ring-opened compound 5.

Keywords : cyclopropane, cycropropene, hydrogenation, ring-opening, palladium catalyst
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[cat.= Pd/C, Pd/C(en), Pd/Fib]
1) Y. Sone, Y. Kimura, R. Ota, T. Mochizuki, J. Ito, Y. Nishii, EurJ.Org.Chem. 2017, 2842-2847
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Preparation of Chroman-4-ones Using Malonic Ester Derivatives
(!Department of Chemistry, Tokyo Medical University, > Graduate School of Science, Kitasato
University) OShingo Ishikawa,' Shun Itou,> Masashi Hasegawa,” Keigo Fugami'

Chroman-4-one is a fused ring of a benzene ring and 2,3-dihydro-y-pyranone, which is one
of the most well-known skeletons found in natural products and pharmaceuticals. Recently, we
have found that 1,3-diols obtained by the reduction of malonate derivatives can be converted
to carbonyl compounds by oxidation in the presence of silver salts and oxidants (1). In a similar
manner, we have found that the use of malonic acid ester derivatives with benzyl groups gave
chroman-4-one derivatives rather than carbonyl compounds as expected by previous studies.
The reaction of the diol with a catalytic amount of silver nitrate and the ligand in the presence
of the oxidant sodium persulfate gave the chroman-4-one derivative in about 50% yield.
Keywords : chroman-4-one; malonic ester, silver, catalyst; selective oxidation
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Development of Cooperative Catalytic Systems with Photoredox and Lewis Acid Catalysts for
Regioselective Hydrofunctionalisation of Vinylpyridines (Faculty of Pharmaceutical Sciences,
Kobe Pharmaceutical University) Tsubasa Hirata, O Yuki Takahashi, Motomi Yorikami,
Manabu Hatano

The hydrofunctionalization of vinylpyridines is a pivotal reaction in the convenient synthesis
of functionalized alkylpyridines. However, conventional nucleophilic addition reactions have
yielded only B-functionalized alkylpyridines. In this study, we have developed a regioselective
hydrofunctionalization of vinylpyridines with the cooperative use of photoredox catalysts and
Lewis acid catalysts. This method affords a-functionalized alkylpyridines via reductive
activation or B-functionalized alkylpyridines via oxidative activation in high yields.

Keywords: Cooperative catalysts;, Hydrofunctionalization; Lewis acid; Photoredoxcatalyst;
Regioselectivity
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Highly = Chemoselective  Triflation of Phenols and  Anilines Using N-
Trifluoromethanesulfonylimidazole ~ (‘Faculty of Pharmaceutical ~ Sciences, ~Kobe
Pharmaceutical University, “New-STEP Research Center, Central Glass Co. Ltd.) Tsubasa
Hirata,‘1 O Chisato Sakai,' Kogaku Kimura,> Ren Tomita,”> Katsuhiro Akiyama® Manabu
Hatano

Aryl triflates (ArOTf), which can be synthesized by trifluoromethanesulfonylation
(triflation) of the hydroxy groups of phenols, are used as equivalents of aryl halides for
transition metal-catalyzed coupling reactions, and are therefore important in organic synthesis.
However, the reaction is often non-selective when the substrates possess the additional reactive
functional groups, and undesired byproducts are given. In this study, we developed a highly
chemoselective triflation of phenols using N-trifluoromethanesulfonylimidazole. Under basic
conditions, the reactions proceeded selectively at the hydroxy groups of phenols. On the other
hand, under acidic conditions, the reactions proceeded selectively at the amino groups of
anilines in the presence of the hydroxy groups of phenols. We will propose the reaction
mechanism for these chemoselective triflations of phenols and anilines.

Keywords: Aniline; Chemoselectivity;, Phenol; Sulfonylation, Triflation
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Highly Chemoselective Fluorosulfonylation of Phenols Using N-Fluorosulfonylimidazole
(‘Faculty of Pharmaceutical Sciences, Kobe Pharmaceutical University, *New-STEP Research

Center, Central Glass Co. Ltd.) Tsubasa Hirata,’ OMashiro Shono,' Kogaku Kimura,” Ren
Tomita,” Katsuhiro Akiyama,” Manabu Hatano'

Aryl triflates (ArOTf) are important in organic synthesis as equivalents of aryl halides in
transition metal catalyzed cross-coupling reactions. However, environmental concerns have led
to restrictions on the use of persistent perfluoroalkyl and polyfluoroalkyl compounds (PFAS).
In addressing this issue, aryl fluorosulfates (ArOSO-F) have emerged as a promising solution.
However, the conventional fluorosulfonylation of phenols requires the use of highly toxic
gaseous sulfuryl fluoride (SO,F>). In this study, as an alternative to conventional triflations, we
have developed a highly chemoselective fluorosulphonylation of the hydroxy groups of
phenols wusing N-fluorosulfonylimidazole. We will demonstrate some Pd-catalyzed
transformations of the obtained aryl fluorosulfates.

Keywords: Chemoselectivity, Fluorosulfonylation; PFAS,; Phenol; Sulfonylation
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Studies on Structure-Redox Property Relationships of Tetrazene ('Faculty of Pharmaceutical
Sciences, Tohoku University, 2Graduate School of Pharmaceutical Sciences, Tohoku
University) OShu Saito,' Ayari Oshiro,? Yusuke Sasano,? Yoshiharu Iwabuchi?

We have discovered that DAD, a novel compound incorporating a 2-tetrazene moiety within
adamantane skeletons, serves as a highly active catalyst for alcohol oxidation. Notably, the
radical cation salts generated via the one-electron oxidation of DAD are remarkably stable and
can be isolated. In this presentation, we will discuss the synthesis of various DAD analogs,
their catalytic activity in alcohol oxidation, and the stability of their corresponding radical
cation salts in detail.

Keywords : 2-Tetrazene; Stable Radical; Redox, Molecular Catalysis
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1) R, RIOZE, HAEY, MEIRME, AR, AR, SmEN. LB, 5
H %, BRI A, BWAHE AARLFRHE 104 £FF2. E1143-4am-14 (2024).
2) HEEPARIT. AEIARR. KRWCE B, RESRAH FFRE 2023-185949.
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Three-component synthesis of a-tertiary amines using two different metals-loaded TiO»
photocatalyst ('Sch. Sci., Nagoya Univ.,’IRCCS, Nagoya Univ.,*Grad. Sch. Sci., Nagoya
Univ.") O Kotaro Kato,' Shogo Mori,? Susumu Saito,**

o-Tertiary amines (ATA) are important molecular scaffolds widely found in natural
products and pharmaceuticals. However, conventional synthesis methods for ATA via
two-electron chemistry using amines, ketones and nucleophiles typically require the
presynthesis of ketimines thought the dehydrative condensation of amines and ketones.
Recently, Gaunt and co-workers reported a single-step reductive synthesis method for
ATA via one-electron chemistry using amines, ketones and alkyl halides. However, this
method necessitated an excess amount of reductants, leading to inevitable waste
production.' In this work, we develop the three-component synthesis of ATA
photocatalyzed by two different metals-loaded TiO,, which involves dehydrative
condensation between amines and ketones, coupled with decarboxylation of carboxylic
acids. The present redox-neutral reaction is completed in a single step, releasing only
water and carbon dioxide as by-products (Figure 1). Herein, we report the experimental
results of reaction conditions optimization and substrate scope investigation.

Keywords < Semiconductor photocatalyst, TiO:, three-component coupling, a-tertiary
amines, radical reaction
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¥ R L7e (Figure 1) ARBUSIE— B TR 2 LB & 31K & kiR
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)=o
/

single step ATA
redox-neutral

Figure 1. overview of this work.

1) (a) Blackwell, J. H.; Kumar, R.; Gaunt, M. J. J. Am. Chem. Soc. 2021, 143, 1598 —
1609. (b) Phelps, J. M.; Kumar, R.; Robinson, J. D.; Chu, J. C. K.; Flodén, N. J.; Beaton,
S.; Gaunt, M. J. J. Am. Chem. Soc. 2024, 146, 9045 —9062.
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A preparation of lactide from 3,3,3-trifluorolactic acid.

(‘Graduate School of Engineering, Tokyo university of technology') (OReo Hirai,' Toshimasa
Katagiri,'

Lactide is generally prepared from lactic acid via oligomerization, and/or by dehydration of
a hydroxyl group at the B-position with a carboxylic acid moiety to form a cyclic structure.
Similarly, preparation of trifuluoromethylated lactide from 3,3,3-Trifluorolactic acid by using
a sulfuric acid catalyzed dehydration reaction was tried. However, the reaction produced dark
brown viscose compound. Thus, I tried depolymerization by Sn(II) catalyst for the compound.
As aresult, that reaction produced lactide in 10% yield. The product may be a mixture of (R,R),
(§,5), and (R,S) diastereomers.

Keywords : Lactide; Polymer; Trifluoro methyl group.
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[1]  Melt Chain Dimensions of Polylactide. K. S. Andreson, M. A. Hillmyer,
Macromolecules, 2004, 37, 1857-1862.
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Synthesis of chiral compounds with fragrance using enzyme-catalyzed reaction
("Faculty of Engineering, Toyama Prefectural University, >Graduate School of Science
and Engineering, University of Toyama, *Taiyo Corporation)OMasashi Kawasaki,'
Takuya Okada,” Yasuo Tanaka,’ Naoki Toyooka?

The enantiomers of organic compounds have different odors.! We have synthesized
the enantiomer of several alcohols, aldehydes, ketones, and lactones and evaluated the
odors.? For example, we have synthesized the enantiomers of 8 kinds of S-substituted
y-lactones and reported on the differences in odors and the relationship between the
structures (alkyl chain length) and odors (see figure below). The optically active
synthetic intermediates have been prepared by using lipases, which are hydrolases, as
chiral catalysts.

In this study, we prepared optically active compounds using lipases and synthesized
the enantiomers of several organic compounds for the evaluations of the odors. Details
will be reported in the poster session.

Keywords: Odor; Asymmetric synthesis, Lipase

Bt B IR O BMRIC & 2 FHMLAMIIEFEL N R D D, FxlzohE T
DMDTIVaA—)v TILTE R, 7 h, 77 FATONTENEND N EiG
MR A SR LR 21T o Tx 729, flxiE, 8fl R R
B p-EHy-T 7 b (BX) £ EN0imisss Stk O? O?
EORL. A5 7 FrloBl 2EgERAETOR
KOERB LOWSE (T LS VEE) FEFEROBRICH o ©
WA, WS R T, € LT, BRI 2T Ly Foubstiuted ractones
WO NFTEMERZ BT DRI, W TN OEEY DB T b K fREESE T
b5 ) R—PE R L L CHVRRIEE A SR PRI A TR LT & Tn
5.
Al b RS U S8 — B & I VRIE R SR P IR Z TR L. 2 % H
WTW L DD O w8515 BAEK A SRR L, FREMM&4T - 72, 2550
LIS TS B,

235 ik
1) R. Bentley, Chem. Rev., 2006, 106, 4099.
2) —fil& LT, M. Kawasaki et al., Tetrahedron, 2020, 76, 130984.
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Development of a Column-free Purification Method for Amorphous Tritylated Sugars and
Sugar Alcohols and Its Application to Natural Product Synthesis (‘Graduate School of
Agricultural Science, Kobe University, *Faculty of Agricultural Science, Kobe University,

3University of California, Irvine) Bubwoong Kang,' O Shunsuke Ijita, > Shuma Sueshiro, ' Vy
M. Dong’

Triarylmethyl, so-called trityl group, is mainly used for the protection of hydroxy groups and
can selectively protect primary alcohols in the presence of secondary alcohols due to its steric
bulkiness. Tritylated sugars and sugar alcohol derivatives are useful synthetic intermediates.
However, it is difficult to purify them by crystallization, because they are often obtained as
amorphous. Therefore, laborious column chromatography has been the only practical
purification method for them. On the other hand, we have developed the first column-free
purification method that reprecipitates them as a “gum-like” amorphous solids. The discovered
method was applicable to a wide range of substrates and could be applied to 21 different
tritylated sugars and sugar alcohols. The protocol is easily scalable, and target molecules were
obtained in high yields of more than 70% even on a multi-decagram scale. Furthermore, as
applications of this method, we efficiently synthesized the synthetic intermediate of bioactive
glycolipids and the proposed structures of natural disaccharide glycoside.

Keywords : Purification method, Column-free, Protecting group, Sugar, Natural product
synthesis

FUT U= AF)L, Whdd hYFAREFETEICE e Eof#EcHv 50,
ZDONARRIE B SBT3 — VAFIE R CTH kT /L a3 — L 2RI IRE
ARETH D, b FIALENTHEB L O T L a— Vi SRIg e ARETFTH D
M, LIXUIFIESREE LTHELNALTDEITIC L W RT 2 Z L IIRETH D, 21
W AT Lrua~ NI T T 4 —OHRNINLORERIZEBNTHE—DEHNFETH-
7o —HTHXIT, FN6%E [HARTELT 7 ZFERE U THINESES | D7
T LTV —RERYEAZ B Uiz, ARREOREEARGHEITAL, 21 FEO MY Fv
EFEIC L ClEHT D2 ENTE 2, AT —AT v T ERGTHY, ~VFTh
T T DA =BT T0%LL EOEIGERTHMR GO, S BICARIEDISH
& U, AHYERMRENRE O A R P RIS X OV RO A R IR O HEERE S 2 ARk LT,

ArsCCl, pyridine Application

OH then OCArg Ho ED ‘tﬁ BnO _oH
e Tl
reprecipitation of O_ s: Pr

gum-like amorphous
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Radical Reactions Catalyzed by Novel Thiourea Photocatalysts (School of Pharmaceutical
Sciences, University of Shizuoka) (OXei Arai, Honoka Nagahara, Takumi Haraguchi, Fumihisa
Kobayashi, Hiromichi Egami, Yoshitaka Hamashima

Sulfur-containing molecules have been reported as photocatalysts for various organic
transformations and thus have attracted much attention in recent years. In 2021, we have found
that thiobenzoate ion acts as a photoexcited reducing agent under visible light irradiation. Since
we considered that this reactivity is attributed to the thiocarbonyl (C=S) structure within its
resonance form, we focused on thiourea as a photo-redox catalyst, expecting that thiourea
structure is easy to modify. Various thioureas were synthesized, and their UV-Vis spectra
indicated that thioureas containing a benzothiazole unit exhibited an absorption band in the
visible light region. The photocatalytic activity of thioureas was investigated, revealing that the
single-clectron reduction of N-hydroxyphthalimide esters and a-chloroamides proceeded
smoothly under visible light irradiation. Furthermore, it was found that the generated radicals
reacted with alkenes when an appropriate alkene was present in the reaction system, resulting
in the formation of the corresponding adduct. The details will be discussed in this presentation.
Keywords : Thiourea; Photocatalyst; N-hydroxyphthalimide ester; a-chloroamide; alkene

Bt S AL A TR T IZ 3 W Thk 2 2R BSOS A i3 2 Z L ANEFEHE SN T
B0, FEEZED TS, YRS TIX 2021 FEICTF AL EEFRLA A DTG
TORBRMEETA E LTE 282 ME LD, ZOKMERT AR BEFRFRA 4
DOILEHERIC L > THED N A FF I LR = U EICH kT 5 E2 b, 2T
Alal, Fa IIREEEMNR S 2T AT LTICER L, Z0OX L Ry 7 A filf b LTo
PHERRLZ BIE L. AFRICE T LT, Fx OBEBREEZ b OTF AV LT 25K L., £
NZNOENTERIN AL MIVERELIZE ZAH R F T —VEKRE L OF
7 U7 BRGNS 2 D 2 L b o To, IRICTF A7 L7 OfhiE I
ONWTHEILIZEZA, N-E Ry 74 )L I R ATV -7 27 I N
O— B ITO AR T CHONCHEIT T2 2 &2 A L, ZORSRFICHEY)
BTN DFETDHERE LT ONFENT VAo~ ib e a5 5
TEMTE, AEETIIINSOFEMICOWTHET 2,

thiourea cat.
(0] i (0]
Ar ProNEt
1 1
R‘N&/CI LY R‘NMAr
R R? Ar blue LED R2 R® Ar

F3C
Ar’
S S S N\
O O thiourea cat. N/)\NXN S
H H
o OEt

yR PrNEt, O OH
CF 2NEL Oz
Ar blue LED Ar thiourea cat.

1) F. Kobayashi, M. Fujita, T. Ide, Y. Ito, K. Yamashita, H. Egami, Y. Hamashima, ACS Catal.,
2021, 71, 82-87.
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Selective O-Alkylation of a-Ketoamide (Graduate School of Engineering, Mie University) O
Junya Kobayashi, Maika Yasue, Ayaki Yamamoto, Isao Mizota

We have already developed umpolung N-alkylation reactions for a-iminoesters with
organometallic reagents and integrated synthesis of various nitrogen-containing compounds.
We investigated a carbonyl umpolung O-alkylation for a-ketoamides and developed selective
O-alkylation suppressing a hydride reduction. We also examined the tandem O-alkylation
followed by aldol reactions.

Keywords : a-Ketoamide; Umpolung Reaction; O-Alkylation; a-Alkoxy Carbonyl Compound;
Hydride Reduction

WIFFERETIZZNETIE a-A I T AT T D N-T L ARG H 82
1TT5Z2 2L, < ORISERBLIZREI L TWb, D45 E a-47 b7 2 RITxd
B RRPEREHA S (O-7 v MBS IZB W TCRIER Y TH 2 1R IeIK 2 i LR
I O-T X AR EITT D52t Lz, £72. ANIGEIEHT 2207 ARG
HIRE LIz THETIRET 5,

a-7 87 X R 11Tk LT F /L Grignard SOSHIZ 2.0 Y&, AT F L g
278 °C T 1 K, MY T TR S, BO O-=F ALk 2 2157,

Eto

o R ) 0 R!
,\‘l EtMgBr (2.0 equiv) N
Ph R? Ph *R2
o} Mesitylene, -78 °C, 1 h o)
dark
1 2
Entry R! R2 Yield (%) Entry R! R2 Yield (%)

2
2 PMP PMP 32 5 Ph d 48

3 -§@c| -§@C| 45 6 Ph isl:©\ 48

1) I. Mizota, M. Shimizu, Chem. Rec. 2016, 16, 688.

2) I. Mizota, Y. Nakamura, S. Mizutani, N. Mizukoshi, S. Terasawa, M. Shimizu, Org. Lett. 2021, 23,
4168.

3) I. Mizota, T. Fukaya, Y. Miwa, Y. Kobayashi, T. Ejima, M. Yamaguchi, M. Shimizu, 4sian J. Org.
Chem. 2023, 12, ¢202300063.
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Addition reactions of difluorobenzocyclobutenone derivatives to esters (' Graduate School of
Science and Technology, Gunma University) OMisaki Kobayashi,' Kazuki Komoda, Tsuyuka
Sugiishi,! Hideki Amii'

Introduction of fluorine atoms into organic compounds can give the parent molecules with
improved weather and chemical resistance properties. In particular, gem-difluoromethylene
compounds, in which two fluorine atoms are bonded on the same carbon, have been applied in
various fields such as pharmaceuticals, agrochemicals and materials. In our laboratory, addition
reactions of difluoro compounds with aldehydes have been previously studied, but no reports
exist on their addition reactions with carboxylic acid derivatives. In this study, we aimed to
synthesize novel difluoromethylene compounds through addition reactions between difluoro
compounds and carboxylic acid derivatives. Specifically, the reaction of O-silyl acetal of
difluorobenzocyclobutenone (1) with ethyl trifluoroacetate (5 equivalents) in acetonitrile as a
solvent yielded the desired difluoromethylene compound (2). In this presentation, we also
describe application utilizing the synthesized difluoromethylene compounds.

Keywords : Fluorine, Difluoromethylene compounds, Benzocyclobutenone,

7 v BRI E A WIE AT D Z L CliHEMECME# OB RN T & 5,
F-. BT v FLEWOF T, A RF L 2O 7 o RRFBIEE LY 74
0 AF LT ERE S, BRI MR EORa RTINS TTWA, BAFEET
FYT7NAabEWET VT B REDOIIS I T TE 20, VR U EEHER
EDRIMBORNEIATDOIL TV W, & 2T, AR TIE Y 7 vt afb & & VR ok
AR & OIS LD H Ty 7 A a A F L oAb DA AR T, BRI,
CINFRRY v ra T T ) UEER (DICX L, Y T A alfgeT L 5 Y
# L LT b= NI VEHWSZ LT, BROMIMATH SV 704 v AF
VIALEY Q5D ENTET, ABERTIE, BoONTHRI 7 VvEAe AT
AeEWZE W RS OIE BN SN T H ik~ 5,

R F
OEt EtO” “CFs " cucon CO,Et

OSiMe; 25°C,24 h
1) (5eq.) (2) (3)

0.2 mmol 61%“ (19 %") 37%"
@ Determined by '°F NMR analysis using C¢Fy as an internal standard.
b 1solated yield.
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Development of Site-Selective C(sp®)—H Alkylation of Benzoic Acid Derivatives (!Graduate
School of Pharmacology, University of Shizuoka, *WPI-ICReDD, Hokkaido University)
OYuki Goto!, Hayate Sano!, Hiroki Hayashi?, Kenji Yamashita!, Yoshitaka Hamashima'

Benzoic acids, abundant in nature and easily available, are widely employed as starting
materials for the synthesis of pharmaceuticals and agrochemicals. Thus, the development of
their precise chemical modification methods is highly desirable. In particular, the direct
functionalization of C—H bonds has received great attention due to its high utility from the
viewpoints of atom and step economy. Owing to the recent advance of photocatalytic reactions,
even inert C—H bonds can now be functionalized under mild conditions.” However, when a
substrate possesses multiple C—H bonds with similar bond dissociation energies (BDEs), the
selective functionalization of the targeted C—H bond becomes a significant challenge. Here, we
present an ortho-selective benzylic C(sp?)—H alkylation of benzoic acid derivatives enabled by
novel ketone photocatalysis. In this reaction, photoexcited ketone would cleave C(O)O—H bonds
via hydrogen atom transfer (HAT) to delivers the corresponding benzoyloxy radicals. Thus-formed
benzoyloxy radicals selectively cleave the benzylic C(sp*)—H bonds at the ortho-position through
a 1,5-HAT mechanism. The resulting benzyl radicals then undergo a Giese-type addition to electron-
deficient alkenes, providing the desired alkylated products. In the presentation, we will present
detailed mechanistic studies and substrate generalities.

Keywords : Site-Selectivity, Carboxylic Acid, Photocatalyst, C(sp®)—H Functionalization,
Hydrogen Atom Transfer
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1) Capaldo, L.; Ravelli, D.; Fagnoni, M. Chem. Rev. 2022, 122, 1875-1924.
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Synthesis of Quaternary a-Aminoesters Utilizing Umpolung Reaction and Radical Addition of o-
Iminoester (Graduate School of Engineering, Mie University) (OToya Kanematsu, Isao Mizota

We have already reported that umpolung reactions of a-iminoesters with organometallic reagents
proceeded smoothly to give corresponding N-alkylated products in high yields. We examined
radical C-addition reactions of o-iminoesters and applied to the synthesis of quaternary o-
aminoesters utilizing the tandem umpolung reaction / oxidation / radical C-addition for o-

iminoesters.
Keywords : Iminium Intermediates; Umpolung Reaction; C-Alkylation; Tandem Reaction;

Radical Addition
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Ph)J\COZEt Radical C-addition Phi\COzEt
2

1
. P
1.R'M R OPAn R- RSAN
2.10] ph)l\cozEt Radical C-addition Ph/Ft\COZEt
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1) 1. Mizota, Y. Shimizu, Chem. Rec. 2016, 16, 688.

2) I Mizota, Y. Nakayama, S. Mizutani, N. Mizukoshi, S. Terasawa, M. Shimizu, Org. Lett. 2021, 23,
4168.

3) I Mizota, T. Fukaya, Y. Miwa, Y. Kobayashi, T. Ejima, M. Yamaguchi, M. Shimizu, 4sian J. Org.
Chem. 2023, 12, €202300063.
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Transformations of 2-aryldifluoroacetates for the synthesis of fluorolactones

(!Graduate School of Science and Technology, Gunma University) O Midori Tanaka',
Tsuyuka Sugiishi', Hideki Amii'

Organic compounds containing difluoromethylene groups are utilized in the design of
biologically active molecules, including drug discovery, due to their unique steric and
electronic properties. This study aims to develop new synthetic blocks and use them to
synthesize fluorinated lactones. Additionally, efforts focus on synthesizing fluorine-containing
organic compounds with five- and six-membered rings and examining the reaction behaviors
from the viewpoint of the steric hindrance by fluorine substituents.

Actually, aryldifluoroacetate was obtained by cross-coupling of 2-iodobenzene with ethyl
bromodifluoroacetate. Subsequently, we aimed to synthesize 3,3-difluoro-2-coumaranone by
the lactonization of the obtained substance. Similarly, cross-coupling was performed for 2-
iodobenzyl alcohol, and the reduction reaction was examined with the aim of cyclization.

Keywords : Fluorine,; Difluoromethylene group; Lactone; Cross-coupling
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1) K. Sato, M. Omote, A. Ando, I. Kumadaki, J. Fluorine Chem. 2004, 125, 509-515.
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Ring-opening of difluorobenzocyclobutenols and cycloaddition with dienophiles

(Graduate School of Science and Technology, Gunma University) OMao Hoshi, Kazuki
Komoda, Tsuyuka Sugiishi, Hideki Amii

Fluorine atoms have unique properties such as the largest electronegativity, and thus
fluorination of organic compounds has been applied to pharmaceuticals, agrochemicals,
and functional materials. In our laboratory, cycloaddition reactions of fluorinated
benzocyclobutenone derivatives with dienophiles have been investigated. In this study, we
aim to synthesize polycyclic compounds with difluoromethylene groups by reactions using
various difluorobenzocyclobutenols. Phenyl lithium was applied to
difluorobenzocyclobutenone to obtain difluorobenzocyclobutenol in 75% yield. The
cycloaddition reaction with N-methylmaleimide afforded the target compound.

Keywords @ Fluorine; Difluoromethylene group; Benzocyclobutenol; Cycloaddition
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Umpolung Reaction of a-Iminoketone (Graduate School of Engineering, Mie University), O
Takumi Eriguchi, Isao Mizota

We have already reported that umpolung reactions of a-iminoesters with organometallic
reagents proceeded smoothly to give corresponding N-alkylated products in high yields. We
examined umpolung reactions of a-iminokeones as novel starting materials and found that
umpolung reactions proceed to provide products in high yields. We also investigated the
tandem reaction utilizing this umpolung reaction.

Keywords :  a-Iminoketone, Umpolung Reaction, N-Alkylation, Tandem Reaction
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1) 1. Mizota, M. Shimizu, Chem. Rec. 2016, 16, 688.

2) 1. Mizota, C. Ueda, Y. Tesong, Y. Tsujimoto, M. Shimizu, Org. Lett. 2018, 20, 2291

3) I Mizota, T. Fukaya, Y. Miwa, Y. Kobayashi, T. Ejima, M. Yamaguchi, M. Shimizu, 4sian J. Org.
Chem. 2023, 12, ¢202300063.
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Stereocontrol mechanism and N-substituent effect in BINOL-phosphoric acid catalyzed
enantioselective Friedel-Crafts alkylation reaction of trifluoromethyl ketimines (‘Faculty of
Science, Rikkyo University, *Faculty of Science, Gakushuin University) O Masahiro
Yamanaka'!, Kunio Yamano!, Chihiro Narita?, Takahiko Akiyama’

BINOL-phosphoric acid catalyzed enantioselective Friedel-Crafts (FC) alkylation reaction of
trifluoromethyl ketimines with pyrrole and indole afforded the corresponding FC adducts with
high yields and high enantioselectivities. A dramatic reversal of enantioselectivity was
achieved depending on the N-substituent of ketimine. Herein, DFT calculation was conducted
to elucidate the stereocontrol mechanism as well as the N-substituent effect.

Keyword: Chiral phosphoric acid, Asymmetric Friedel-Crafts alkylation, Reversal of
enantioselectivity, DFT calculation
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1) Miyagawa, T.; Yoshida, M.; Kiyota, Y.; Akiyama, T. Chem. Eur. J. 2019, 25, 5677-5681.
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"HNMR Chemical Shift Changes as a Result of Introduction of Carbonyl-containing Protecting
Groups Observed in Tertiary Alcohols (‘Graduate School of Science and Technology,
Hiroshima Institute of Technology, *Graduate School of Advanced Science and Engineering,
Hiroshima University, *Graduate School of Engineering, Muroran Institute of Technology)
OYoshikazu Hiraga', Baohe Lyu', Ryota Oda', Ryukichi Takagi®, Satomi Niwayama®

Four tertiary alcohols, linalool, tetrahydrolinalool, a-terpineol, and 4-terpineol, were
protected with acetyl group or benzoyl group, and each of their 'H NMR chemical shift changes
as a result of the protection were observed in different solvents (CDCls, benzene-ds). For
generalization of the extent of these chemical shift changes upon the protection, the degrees of
shielding effects were compared with the use of Nucleus-Independent Chemical Shifts (NICS)
and quantum chemical calculations, and quantitative analysis was performed.

Keywords : Tertiary alcohols, NMR Chemical shift change, Carbonyl-containing Protecting
Group, Quantum chemical calculations
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1) B. Lyu, H. Sako, M. Sugiura, Y. Hiraga, R. Takagi, S. Niwayama, Molbank 2024, 2024, M1899.
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Improved synthetic method of fullerene derivative PCBM considering purification procedures
(! ORIST, ? Graduate School of Engineering, Osaka Institute of Technology,* Osaka Institute
of Technology) OToshiyuki Iwai!, Sho Kawai?, Michihisa Murata®, Shuhei Sumino!, Fukashi
Matsumoto', Takatoshi Ito!

In the synthesis of fullerene derivatives, especially PCBM, an organic semiconductor
material, it has always been a problem in the development of synthetic methods that a large
amounts of silica gel and solvents are required to separate PCBM from the remaining fullerene.

In this study, PCBM analogues bearing polar ester group were found to be easy to purify,
and the analogues were quantitively converted to PCBM by transesterification. This procedure
makes purification process much easier than synthesizing PCBM directly.

Keywords : Fullerene; PCBM; Transesterification, Purification
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1) T. Iwai, F. Matsumoto, K. Hida, K. Moriwaki, Y. Takao, T. Ito, T. Mizuno, T. Ohno, Synlett, 2015, 26,
960. 2) T. Ito, T. Iwai, F. Matsumoto, K. Hida, K. Moriwaki, Y. Takao, T. Mizuno, T. Ohno, Synlett, 2013,
24, 1988.
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Acid-Cooperative Manganese-salen-Catalyzed Epoxidation using Hydrogen Peroxide as the
Co-oxidant (!Graduate School of Sci., Kyushu Univ., *Faculty of Arts and Sci., Kyushu Univ.,
SWIP-I2CNER Kyushu Univ., “*JST) OlIwao kyousuke!, Tajima Hruno!, Uchida Tatsuya!-?>*

Metal(oxo) intermediates are highly reactive electrophilic oxidants that facilitate reactions
such as C—H oxygenation and olefin epoxidation. Due to their utility, the development of
oxidation reactions involving oxo species continues to be a highly active area of research in
organic synthesis. Recent studies have revealed that acids can significantly influence the
reactivity of metal(oxo) species, enabling precise control over their catalytic performance.

In our research, we also found that a ruthenium catalyst incorporating carboxylic acid as an
auxiliary ligand exhibits excellent reactivity when hydrogen peroxide is used as the terminal
oxidant. This finding suggests that the complex bearing a carboxylic acid at an appropriate
position can induce novel catalytic activity.

Specifically, Mn(salen) complexes are well-known as highly effective catalysts for
epoxidation. In this study, we synthesized a novel manganese-salen complex containing an
intramolecular carboxylic acid group and investigated its performance in epoxidation reactions.
As a result, the complex enabled the effective use of hydrogen peroxide, which has previously
seen limited application (Scheme 1). Furthermore, the addition of N-methylimidazole (NMI)
significantly enhanced the reactivity, achieving the target epoxide in a yield of 90%.

Keyword : Manganese-salen, Epoxidation; Hydrogen peroxide; Acid-cooperative effect

GEA X Y PRI, REFIRBLIEHEFETHY A L7 4 O RF AL C-
HB LS EEITSE 5, TOARMENG, &4 VEEROIMLRIGN L, TERIC
MRENTND, 2O DOHFZENSEENA X VFEICER L TSR R cEx 52 &
DG SN TND, xR BEMIERAL & T2 /07 =0 AL mER b
K H VAN EZ R T 22 RH L T0WD, 20X AL, v
R UM ZEYNCELE L 72 b AR X8 7 2 SOSE A B T 2 AR E S A RIE S Tz, £
IT, AL T 4 ORI ACOEN LS LTS LD Mn(salen)E5RIZE 1T 5
HIVIR VRO G- 2 BT HOWTHIRN S 74177,

2T, AW TIE TN NVR CTEZ AT D Mn(salen)dE IR ZHi7- 128 L.
TARF MO EIT o T2, TOREE. HIVR VEEE AT D85 RIT. TEIRITHIH -
Lo Tmimlg b /KON RN 2 %2 FTHElC L7 (Scheme 1), S 512, NMI & i1
T HETHUMENT E L, 90%DINETHHDO TR RPELND Z ERHLNE

o,
—0._0
H,0, aq., cat. Mn(salen), (0] H OT
N additive i
CH3CN, 25°C 'N__MS—OQR
without N-methylimidazole: 67% yield @R

with N-methylimidazole: 90% vyield
Scheme 1. Carboxylic acid-cooperative Mn-salen-catalyzed epoxidation.
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Development of a Novel Non-Heme Ruthenium Catalyst and Its C—H Oxidation Behavior
('Graduate School of Sci, Kyushu Univ. *Faculty of Arts and Sci., Kyushu Univ. *WIP-I2CNER
Kyushu Univ. *JST) O Koushi Okazaki', Doiuchi Daiki!, Shimoda Nanako', Yamashita
Kazuhiro!, Uchida Tatsuya'>3*

Carbon-hydrogen (C—H) bond functionalization is a useful tool to simplify the synthesis
process of target molecules. Because of its benefits, this transformation has received much
attention. Recently, we found that a non-heme ruthenium complex 1a, bearing malic acid as an
auxiliary ligand, is an excellent catalyst for highly regioselective C—H oxidation reactions using
hydrogen peroxide as the terminal oxidant. However, the mechanistic details of the reaction
remain unclear. In this study, to gain mechanistic insight, we started monitoring the reaction.

The reaction involved an initial induction period, and further investigation suggested that the
phenomenon was caused by the PPh; ligand (Scheme 1). Therefore, we synthesized a new
complex 1b, with DMSO replacing the phosphine ligands, and evaluated its catalytic activity
in C—H oxidation. As a result, we succeeded in eliminating the initial induction period. The
catalyst converted the substrate to the desired product with comparable site-selectivity and
conversion as observed with the 1a-catalyzed reaction, using four equivalents of hydrogen
peroxide as the co-oxidant.

Keywords : ruthenium,; C—H oxidation; acid cooperative effect;, hydrogen peroxide
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Development of des-D-ring interphenylene vitamin D derivatives

(‘Department of Frontier Bioscience, Kanagawa University) OKouta Ibe,' Ryoji Hotta,
Haruki Nakada, Mayu Ohgami, Sentaro Okamoto'

Keywords: 1a,25-dihydroxyvitamin Ds; des-D-ring interphenylene vitamin D derivatives;
vitamin D receptor

lo,25-dihydroxyvitamin D3 is a seco-steroidal hormone, that have physiological role
as the regulation of calcium and phosphorous metabolism as well as bone remodeling.
Moreover, la,25-dihydroxyvitamin D; possesses cell proliferation-differentiation, and
immunoregulation as pharmacological activity.! However, the therapeutic application has
been limited by developing hypercalcemia and hyperphosphatemia. Therefore, an unmet
need remains for development of more safer and topically treatable vitamin D3 analogues.

Novel des-D-ring interphenylene vitamin D3 as a C,D-modified 1a,25-Dihydroxy
vitamin D3 analogues have simplified form C,D-ring core structure by omitted few-carbon
atm/bond of D-ring moiety and the attached an interphenylene structure. Among these
analogues having a sidechain with at a meta-position showed binding affinity to vitamin D
receptor (VDR) and gene transcription promoting activity with the same order of magnitude
than 1o,25-dihydroxyvitamin D; and its 19-nor analogue.” Therefore, these analogues
expected to further derivatization for biological screening. Herein, we report the
development of more efficient synthetic process by the method developed by Ying-Chun
Chen using Asymmetric Tandem Michael addition-Wittig reaction * for further exploration
of des-D-ring interphenylene vitamin D3 derivatives.
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1) G. Jones, S. A. Strugnell, H. F. DeLuca, Physiol. Rev., 1998, 78, 1193. 2) K. Ibe, H. Nakada, M.
Ohgami, T. Yamada, S. Okamoto, Eur. J. Med. Chem., 2022, 243, 114795. 3) L. Yan-kai, M. Chao, L.
Tian-Yu, C. Ying-Chun, Org. Lett., 2009, 11, 2848.

© The Chemical Society of Japan - [PA]-1pm-24 -



[PA]-1pm-25 AAib34 51055542 (2025)

BHEMEZETHIEFOFVLT I VFERKBELLLST S /R
EERVRR-ZRBERRRIC DR
GEAPET ') OB -3 - WE MR-k WA A

Aminating Reagents as Greener Alternatives of Explosive Hydroxylamine Derivatives for C-
N Bond Formation ('Faculty of Science and Engineering, Kindai University) oKengo Hyodo,'
Yuhao Wu,' Ishin Tomiya,' Masanori Inoue,' Shota Sakakura'

The hydroxylamine is one of nitrogen oxide, and an important reagent to perform the valuable
C-N bond formation reaction. On the other hand, the hydroxylamine and the derivatives have
explosive property, therefore the treatment is needed carefully. In this work, we developed more
stable aminating reagents as a greener alternative equivalent inspired by enzymatic reactions.
Using this reagent with carbonyl compounds, we explored various C-N bond formation
reactions to give nitrile and amide, amine, amino ester, etc (Figure 1). 1
Keywords : Greener Alternatives; Aminating Reagents; Transoximation, Hydroxylamines.
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1) K. Hyodo, K. Togashi, N. Oishi, G. Hasegawa, K. Uchida, Org. Lett. 2017, 19, 3005-3008.
2) K. Hyodo, G. Hasegawa, N. Oishi, K. Kuroda, K. Uchida, J. Org. Chem. 2018, §3, 13080-13087.
3) K. Hyodo, G. Hasegawa, H. Maki, K. Uchida, Org. Lett. 2019, 21, 2818-2822.
4) I. Tomiya, Y. Wu, K. Hyodo, Adv. Synth. Catal. 2024, 366, 1606-1614.
5) Y. Wu, M. Inoue, S. Sakakura, K. Hyodo, Org. Biomol. Chem. 2024, 22, 4364-4368.
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Continuous-flow Oxidation Reaction of Sulfides Catalyzed by Fe/Activated Carbon
(Interdisciplinary Research Center for Catalytic Chemistry, AIST) OXen-ichi Fujita, Yasushi
Okamoto, Kazuhiro Matsumoto, Jun-Chul Choi

Sulfoxide is one of the important skeletons in biologically active compounds. Therefore,
highly selective synthesis of sulfoxides has been required to reduce the corresponding sulfones
produced from the over-oxidation of the obtained sulfoxides. We report that FeCls on activated
carbon can catalyze oxidation reactions of sulfides to the corresponding sulfoxides with high
selectivity by a continuous-flow method using H>O, as an oxidant.

After packing the mixture of FeCl; and activated carbon to a flow reactor column, an
acetonitrile solution of methyl phenyl sulfide 1 and H,O, was flowed at 40 °C. As a result, the
corresponding sulfoxide 2 was continuously obtained more than a 90 % chemical yield over
150 h. Furthermore, the over-oxidation of 2 to the corresponding sulfone 3 was suppressed.
Based on these results, it was found that sulfoxides are synthesized with high selectivity by the
continuous-flow oxidation of sulfides in a good chemical yield by use of H,O, under catalysis
of FeCls on activated carbon packed in flow reactor column.

Keywords : Continuous-flow Reaction; Activated carbon; Oxidation; Sulfide
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Selective formose reaction under microwave irradiation catalyzed by hydroxides of group 2
elements (!Graduate School of Science, Osaka University) OYuji Asada,! Masaki Nakahata,'
Yuri Kamon,' Akihito Hashidzume!

Formose reaction produces formose, i.e., sugar-like products, from formaldehyde under
basic conditions. = Formose is a complicated mixture of more than 30 species of
monosaccharides and sugar alcohols. However, some pioneering works realized selective
formose reaction under optimized conditions. Our previous study has exhibited that formose
reaction produces preferentially branched hexose and heptose using calcium hydroxide under
microwave (MW) irradiation (the set temperature: 150 °C) for 1 min. In this study, we
conducted formose reaction using the hydroxides of group 2 elements (i.e., magnesium,
strontium, and barium) as catalysts under MW irradiation and compared the catalytic activities
and product selectivities with those of formose reaction catalyzed by calcium hydroxide under
MW irradiation.

Keywords : Formose Reaction, Formaldehyde; Microwave Irradiation; Hydroxides of Group
2 Elements
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1) A. Hashidzume, T. Imai, N. Deguchi, T. Tanibayashi, T. Ikeda, T. Michitaka, S. Kuwahara, M.
Nakahata, Y. Kamon, Y. Todokoro, RSC Adv., 2023, 13, 4089.
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Development of Rapid Thio-ene Click Reaction via One-Electron Oxidation of Thiol in an
Electrochemical Microflow Reactor ('Department of Chemistry, School of Science, Tokai
University, 2 Institute of Advanced Biosciences, Tokai University) O Kakeru Yamamoto,'
Kenta Arai'*

The thiol-ene click reaction is a radical addition that occurs between thiols and alkenes. This
reaction, which is initiated by one-electron oxidation of thiols, allows selective bimolecular
coupling. Electrochemical microreactor (ECMR) has a flow channel sandwiched between
electrodes and enables rapid and efficient electrolysis of organic compounds owing to the high
specific surface area and short diffusion distance in the flow channel.!!! We previously reported
that the electrolytic reaction by ECMR can be applied to thiol radical generation for low-cost
and clean thiol-ene clicks (Fig. 1).”! In this study, the potential application of this reaction
system to the chemical modification of amino acids was evaluated. By using cysteine and
dehydroalanine derivatives as thiol and olefin substrates, respectively, the corresponding
sulfides were obtained in reasonable yields. The developed electrolytic thiol-ene click reaction
is expected to be applied as a chemical modification methodology for proteins and peptides.
Keywords Electrochemistry, Amino acid; Thiol; One-electron oxidation, Click reaction
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Development of a mechanochemical green synthesis of terpyridine. (Mtechnique Co., Ltd.)
OMio Ninomiya, Kaeko Araki, Masakazu Enomura

Pyridine-type ligands are useful for organometallic chemistry. 2,2":6',2"-terpyridine is used
as a chelate ligand, and the terpyridine-metal complexes have excellent stability. Many types
of pyridine synthesis methods are known. The Hantzsch-pyridine synthesis method is known
as a famous classical method.

By using benzaldehyde, 2-Acetylpyridine, and aqueous ammonia solution as raw materials,
a study of reaction conditions about terpyridine synthesis in hydrous ethanol under basic
condition was carried out. This base-assisted Hantzsch-pyridine synthesis method was carried
out by mechanochemical technique, using a shear flow generated by a stirring type of
emulsifier/disperser as the mechanical stimuli. 4-Phenylterpyridine was obtained in high purity
by only filtration and washing with methanol, and the yield was improved to 63% from 46%
by mechanochemical technique.

Keywords : Green chemistry, Pyridine synthesis; lerpyridine; Mechanochemical synthesis;
Mechanochemistry
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Microwave-Assisted Asymmetric Oxidative Lactonization Using
Chiral Ir Complexes

('SANKEN, Osaka University, *Graduate School of Pharmaceutical Sciences, Osaka
University) OlJianing Li,' Rui Jiang,' Da-Yang Zhou,' Kaori Asano,' Makoto Sako,> Mitsuhiro
Arisawa,” Takayoshi Suzuki,' Takeyuki Suzuki'*

Keywords: Oxidative Lactonization; Ir Catalyst; Catalytic Asymmetric Synthesis; Microwave

Asymmetric catalytic oxidative lactonization of meso-diol is an important reaction that is
used to synthesis the optically active lactones. In a series of our studies,' we reported the Ir-
catalyzed asymmetric lactonization of meso-diol using acetone as an oxidant and solvent,
giving up to 81% ee.'® Although the method shows a high turnover number (about 200) under
mild condition, the reaction is a reversible process and 2-propanol is produced as a side product.
This time, we investigated the microwave effect’ on the catalytic asymmetric oxidative
lactonization of meso-diol without using acetone.

First, we selected meso-1,4-diol 1 as a model substrate and investigated the catalytic
asymmetric lactonization reaction (Scheme 1). After optimization of various conditions, the
chiral lactone 2 was obtained in up to 81% ee using chiral Ir complexes 3 without any loss of
the enantioselectivities under the 90W microwave irradiation. Without microwave irradiation
the lactone was obtained less than 10% yield. Next, we investigated the catalytic asymmetric
synthesis of tanegool (6) with anticancer, antioxidant, and antibacterial activities. The key
intermediate lactone 5 was obtained from 4 in 71% yield and 89% ee (Scheme 2). The possible
reaction mechanism will be discussed at the conference

i ~SoH Ircat (R,R)-3 (5 mol%) ﬁ

- _oH toluene,25°C, 17 h HN "wis
Na,CO3 (10 mol%) |
O 90W (internal mode) "ph
1

91% (77% ee)

Scheme 1. Microwave assisted Ir-catalyzed asymmetrlc oxidative lactonization of 1.

OMe
TBDPSO TBDPSO

SOH Ircat (R,R)-3 (5 mol%)
, Et3N (4 eq)

s toluene, 25 °C, 74 h \<
4 20W (internal mode)

71% (89% ee) TBDPSO

TBDPSO

tanegool (6)

OMe
Scheme 2. Catalytic asymmetrlc synthe51s of tanegool 6.
1) a) Suzuki, T.; Morita, K.; Tsuchida, M.; Hiroi, K. Org. Lett. 2002, 4, 2361. b) Suzuki, T.; Morita, K.;
Matsuo, Y.; Hiroi, K. Tetrahedron Lett. 2003, 44, 2003. 2) Yamada, T. J. Synth. Org. Chem. Jpn. 2023,
81,341.
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Synthetic Studies of Libraries of Polymers from Half-esters
and Their Biological Activities

(Graduate School of Engineering, Muroran Institute of Technology) OSatomi Niwayama,
Tatiana Barsukova, Dileep Kommula
Keywords: Green Chemistry; Desymmetrization; Anticancer Activity; Polymers;

Half-esters are versatile building blocks typically applied to the synthesis of a variety
of significant compounds such as pharmaceuticals, natural products, and polymers. We
previously reported highly efficient selective monohydrolysis reactions of symmetric
diesters, producing the corresponding half-esters in high yields in environmentally benign
manner (Scheme 1 (A)).! In particular, the monohydrolysis of symmetric diesters having
norbornadiene (bicyclo[2.2.1]hept-2,5-diene) or norbornene (bicyclo[2.2.1]hept-2-ene)
skeletons tend to afford the corresponding half-esters in near quantitative yields.
Norbornene or norbornadiene derivatives are known to undergo facile ring-opening
metathesis polymerization (ROMP) because of the ring strain. Therefore, we applied the
half-esters obtained by the above selective monohydrolysis reactions to the construction of a
library of polymers by the ROMP, producing amphiphilic homopolymer libraries with
diverse kinds of functional groups in a well-controlled and living manner (Scheme 1 (B)).?

After the construction of the polymer libraries, their anticancer activities were
assayed using 39 cell lines. As a result, we found characteristic anticancer activities in the
polymers having the half-ester units, particularly in the cell lines from the central nerve
systems. We are therefore hoping to develop additional structure-activity-relationship
(SAR) studies.

Scheme 1

A. Selective monohydrolysis of symmetric diesters
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1) S. Niwayama, J. Org. Chem. 2000, 65, 5834. 2) a) J. Shi, Y. Hayashishita, T. Takata, Y. Nishihara,

S. Niwayama. Org. Biomol. Chem. 2020, 18, 6634. b) X. Lin, J. Shi, S. Niwayama, RSC Adv. 2023,
13, 3494.

© The Chemical Society of Japan - [PA]-1Tpm-31 -



