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Highly regioselective halogenation of aromatics using NXS by
dual activation with Fe(NTf2)s and I»

(Nippon Dental University) O Kiyoshi Tanemura
Keywords: Halogenation, Aromatic compounds, NXS, Regioselectivity, Solvent-free
reactions

Halogenation of aromatic compounds is one of the most important reactions in
synthetic organic chemistry. Aromatic halides are important synthetic intermediates which
were used in metal-catalyzed cross-coupling reactions such as Suzuki-Miyaura
cross-coupling, substitution reactions, and Grignard reactions. NBS, NCS, and NIS are
particularly excellent halogenating reagents due to their ease of handling, low cost, and
stable properties. We have been investigating the halogenation of aromatic compounds
using NXS."

In this report, the author reports the halogenation of various aromatic compounds
catalyzed by Fe(NTf,); in the presence of a catalytic amount of I, using NBS or NCS in
MeCN. Dual activation with Fe(NTf,); and I, was quite useful to accelerate the reactions.
High para selectivity was realized for the substrates possessing electron-donating groups.
The method was effective for the halogenation of acid-sensitive substrates such as acetals,
aldehydes, epoxides and electron-deficient substrates such as halobenzenes and methyl
benzoate. Solvent-free reactions were useful in the halogenation of electron-deficient
compounds such as halobenzenes and methyl benzoate. BiCl; was especially useful for the
halogenation of phenol and aniline derivatives to afford the corresponding halides in
moderate to excellent yields. The procedure was effectively applied to the late-stage
halogenation of drugs and natural products. One-pot bromination / Suzuki-Miyaura
cross-coupling reactions gave the corresponding products in good yields without the
removal of the solvent. When BiCl; was used as the catalyst, one-pot bromination /
Sonogashira coupling reactions gave the corresponding alkynes without the removal of the
solvent. The method is practical because the catalysts are cheap and the reactions can be
conducted under air conditions.

cat. Fe(NTf,)s—I; R
NXS =
> X
MeCN X

X =Br, Cl Dual activation

1) a) K. Tanemura, T. Suzuki, Y. Nishida, K., Satsumabayashi, T. Horaguchi, Chem. Lett. 2003, 32,
932-933. b) K. Tanemura, Org. Biomol. Chem. 2024, 22, 5105-5111.
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Substituent Effects on the Self-Assembly Behavior of Hydrogen-Bonding n-Extended Perylene
Diimides (' The Univ. of Shizuoka, * Materials and Structures Laboratory, Institute of Science
Tokyo, 3Grad. Sch. of Sci. and Eng., Chiba Univ., *TAAR, Chiba Univ., ’Institute for Molecular

Science) O Aoi Yamamoto,' Keisuke Fujimoto,' Hiroto Iwasaki,” Seiichiro Izawa,” Yuhei
Yamada,® Shiki Yagai,* Taketoshi Minato,” Masaki Takahashi'

AFM measurements of m-extended perylene diimide (exPDI) 1 with 2-hydroxyethyl chains
revealed fibrous self-assembled structures. To examine substituent effects on self-assembly,
exPDIs 1-5 with varying imide substituents were studied. The absorption spectrum of 1 in
chloroform exhibited a significant red shift compared to 2 with swallow-tail substituents, while
3, 4, and 5 with hydroxy-terminated chains or a tertiary alcohol group showed only minor
shifts. '"H NMR of 1, 3, and 5 with primary alcohol groups lacked distinct signals, indicating
large aggregates, whereas 4 exhibited sharp signals, suggesting a molecularly dissolved state.
These results demonstrate that aggregation depends on alkyl chain length and steric hindrance
near the hydroxyl group. Conductive AFM measurements of self-assembled 1 revealed its
semiconducting properties.

Keywords : Perylene Diimide; Hydrogen Bonding; Self-Assembly; Nanofiber
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Catalytic enantioselective synthesis of axially chiral teraryls via cross-cyclotrimerization of
biaryl aryne and alkyne (Graduate School of Science, Osaka Metropolitan University) ONao
Tsukamoto, Akihiro Tsurusaki, Ken Kamikawa

Catalytic asymmetric synthesis utilizing aryne intermediates is one of the most challenging
asymmetric reactions, and there is significant interest in developing efficient synthetic methods.
Several examples of catalytic asymmetric synthesis using arynes have been reported to date.
Our laboratory has reported a case where we controlled the helical chirality of triple helicene
with high enantioselectivity through a Pd-catalyzed cross-cyclotrimerization reaction between
two molecules of helicenyl aryne and one molecule of alkyne. However, there have been no
report of successful control of axial chirality through catalytic asymmetric synthesis using
arynes so far. Herein, we report our findings of the catalytic asymmetric synthesis of axially
chiral teraryls via asymmetric cross-cycloaddition trimerizations of biaryl arynes and alkynes.
Keywords : Aryne; Axially Chiral Teraryl; Cross-Cyclotrimerization, Catalytic Asymmetric
Synthesis
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Condition A: DMAD (2.5 eq.) Pdadbag-GHGCI, (5 mal®s), (5)-4-MeaN-Xyl-BINAP (12 mol%s), CsF (4.0 eq)
Condition B: DMAD (2.5 eq.) Pdydbay*CHCly (5 mol®s), rac-BINAP (12 mol%), CsF (4.0 eq)

1) A. Yubuta, T. Hosokawa, M. Gon, K. Tanaka, Y. Chujo, A. Tsurusaki, K. Kamikawa, J. Am. Chem.
Soc. 2020, 142, 10025.
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Formation of Micelles Using Borates Generated in situ from Organoboronic Acids and Diols
with Long Alkyl Chains ('Doshisha University) oHikaru Nishiyama', Naoto Hamaguchi,'
Akira Nakamura,' Tetsuo Ohta,' Yohei Oe'

Polyols readily form borate esters with boronic acids in basic media, suggesting that
hydrophobic borates could form micelles. In this study, functional micelles were investigated
using boronic acids and diols with long alkyl chains. Ester derivatives of 3,4-dihydroxybenzoic
acid were used as diols, and their reaction with boronic acids in pH 7.4 phosphate buffer
resulted in micelle formation. Encapsulation of the hydrophobic dye Sudan III within the
micelle core was also demonstrated. Furthermore, the addition of hydrogen peroxide caused
micelle disassembly, releasing the dye into the solution.

Keywords : Micelle; Borate; Boronic Acid; Diol
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Decomposition of eucalyptus lignin using organic electrolytic reactions and utilization of
decomposition products (‘National Institute of Technology, Yonago College Department of
Materials Engineering , *National Institute of Technology, Yonago College Department of
Materials Engineering advanced course ,> Nagaoka University of Technology,*Department of
Bioengineering, National Institute of Technology, Yonago College Department of Materials
Engineering) OHiroto Kotani', Tsubasa Koiima®, Hirofumi Maekawa®, Yoshiyuki Uruma®

Woody biomass has recently attracted attention as a new resource to replace fossil resources.
Woody biomass is mainly composed of cellulose, hemicellulose, and lignin. Although lignin,
a part of woody biomass, is expected to be used to produce aromatic drugs, it is difficult to
decompose and handle. Our laboratory reports the decomposition reactions of lignin model
compounds and the attribution of the products by organic electrolysis using carbon electrodes.
We considered that the problem of water resistance of bioplastics could be solved by
incorporating the decomposition products into bioplastics. In this study, we created a bioplastic
containing decomposition products obtained by organic electrolytic reaction of eucalyptus
lignin. We also conducted swelling tests, soil biodegradability tests, and dynamic contact angle
tests to demonstrate its usefulness.

Keywords : lignin, woody biomass, bio plastic, organic electrolytic reaction
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EOAIETEANA T T T ATy 7 OERE T -T2, £, ERER, L8 AES
iR, BB A RBREITEOFHAEE R LT,

1) Y Uruma, T Yamada, T Kojima, T Zhang, C Qu, M Ishihara, T Watanabe, K Wakamatsu and H
Maekawa: RSC Adv., 13(2023)17991-18000.

2) M Shanmathy, M Mohanta, A Thirugnanam Carbohydrate Polymer Technologies and Applications 2 (2021)
100173.
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Synthesis and reactivity of tetraaryl[4]cumulenes of tetraaryl[4]cumulenes ('Dept. of Applied
Chem., Tokushima Univ., *Inst. of pLED, Tokushima Univ.) ORikuto Yoshikawa', Tsubasa Ito',
Shoko Ueta!,Keiji Minagawa', Fumitoshi Yagishita'-?

[n]JCumulenes (n is the number of cumulated double bonds) have drawn considerable attention
owing to their unique properties and reactivities. In comparison with the research on the
reaction of odd-numbered cumulenes (such as [3] and [5]cumulenes), those on even-numbered
cumulene are rare owing to their instabilities. For example, the reactions of [4]cumulenes, such
as thermal dimerization and cyclization in the presence of p-TsOH, have been reported.!!!
Recently, we reported the iodocyclization of tetraaryl [3]cumulene to construct benzofulvene
scaffolds under mild reaction conditions./”) On the basis of the results, we considered that the
reactions of tetraaryl[4]cumulenes with an iodine source would afford the 1,1’°-spirobi[indene]
skeleton via the doble iodocyclization process. As a result, the iodocyclization reactions of
tetraaryl[4]cumulenes were found to provide the corresponding iodinated 1,1’-spirobi[indene]
derivatives in good yields. In addition, the obtained iodinated spirobi[indene] was successfully
converted to the poly-arylated spirobi[indene] by Suzuki—Miyaura cross-coupling reactions.

Keywords : [4]cumulenes; Spirocyclic compounds; lodocyclization

[n]7 AL HITZE D2 =— 7 IRtk & ROGHED B BLR 2 FF 7o L 5 IRIL KB AW
HTbhbsd, —WIC, &7 LV BHEHELT, B2 5LV BITZORERDIR
EMHWMEBNROENTND, BIZIE, [4]7 &L 3B XD~ BALEUGSe p-TsOH
WL ABILKIS R ERMEN TS E 0D, W ZDMo S U CIT &S5 72
W, —F, MUAFZEE TR, T I T7 U —[3]7 AL DI — RBALRG RN
TINRBKkEE2ZDZEERHB LTS, B

AWFETIX, T RT TV —L[4]7 2L 1 ZERF L, 10 %80 3 7 E1FE
FTCRIGSHLEZA, ZEOI— NERLBREL T, ST 5 L,0-A 8 r E[1
T UNEEAR 2 DK 96% IR TR LS Z xR L, 51T, 2a iE Suzuki-
Miyaura 7 B A% > 7V 7028 T 53 7T UV —n e LTHIMT 5 Z LR ARETH
D, ST HLER1L,I-AEBE[A T )3a 2R T HRHE L,

A Ar

I
Ar Ar , Ar Ar
Ar>: :<Ar I, (10 eq.) ‘i Ar, Pd cat. ‘i
Cc=C=C _— _—
Ar Ar Metal-Free Suzuki-Miyaura
Conditions Cross Coupling
1 = 4
1: (Ar=4 ’B“ggH“) 2a (96% yield) Ar = 4-tBUCgH,
(Ar = 4-MeOCeF,) 2b (37% yield) AF = 4-MeOCoH,
3a (26% yield)

1) R.R. Tykwinski, et al,. J. Phys Org. Chem. 2023, 36(2), e4454.
2) F. Yagishita, et al., Eur. J. Org. Chem. 2021, 235.
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Design and Synthesis of a Benz-annulated Trioxotriangulene Derivative with terz-Butyl Groups
(Faculty of Engineering, Aichi Institute of Technology) ORina Ishikawa, Tsuyoshi Murata,
Yasushi Morita

Trioxotriangulene (TOT) is a polycyclic organic neutral n-radical with three-fold symmetry
and shows high stability under air.” Focusing on its multi-stage redox ability and the diversity
in the chemical modification, we explored various peculiar physical properties and electronic
functions of TOT derivatives.? Furthermore, TOT neutral radical exhibits a strong
intermoleculer interaction through n-stacking showing a near-infrared photo absorption and
high electrical conductivity”. We recently succeeded in synthesizing a 2D m-extended
analogue of TOT by annelation with three benzene-rings®. Here, we report on the
design and synthesis of a new derivative of the benz-annulated TOT having tert-butyl
groups for improving the solubility in organic solvents.

Keywords : Stable neutral radical; Trioxotriangulene, m-expansion

FUAXY R T oLy (TOT) 1E, ZRIXHIEEZ S OfiG ZERIARE M o
FZIVHNTHY | B TEWEEEEZ T (X 1), Fex DML V—7"Tix, TOT
D% BRIV IE TTRE L EM O B DS SI2HE B L., k&4 72 HofERE 2 BH & »»
IZLTCE72, &512, TOT H T TR m-n FHE/ERIC LY —RILH 5
LHEE R L. IR RIS E WERMREMEE2 R Y, FxlTinE T,
TOT D RFEEHFKE DI UBE O S 2%t o JLEER (X 2)9
DERNTEE UTe, RBFZE TlX, AMEEIC T 28 MEom 2B e LT
tert-7 TN EZ G AN LT EMER (K3) Z23%5 - G LD THET 5,

0 *=e FESUNL

—= " s =0 FRESYNIL
R =B E VE/TZAY gy
B1. RUAFYRNUTZYFaL/(TOT)FRES T HIL K2, Ny VHERETOTHE R 3. tert- 7 FILEZBA L TR Y VIRREITOT
DHFBEEBEFRAEVBEDH

1) Y. Morita, T. Murata, A. Ueda, T. Takui, et al. Bull. Chem. Soc. Jpn. 2018, 91, 922

2) Y. Morita, T. Murata, A. Ueda, T. Takui, et al. Nat. Mater. 2011, 10, 947; T. Murata, Y. Morita, et al.
Commun. Chem. 2019, 2, 46; T. Murata, Y. Morita, et al. Chem. Lett. 2020, 49, 95; T. Murata, S.
Nakanishi, R. Tsuji, Y. Morita, et al. ACS Appl. Energy Mater. 2022, 5, 1218

3) Y. Ikabata, T. Murata, Y. Morita, H. Nakai, et al. npj Quantum Mater. 2017, 2, 27; T. Murata, C.
Yamada, K. Furukawa, Y. Morita. Commun. Chem. 2018, 1, 47

4) T. Murata, S. Doi, R. Ishikawa, K. Furukawa, Y. Morita. Asian J. Org. Chem. in press
(DOI:10:1002/ajoc, 202400690)
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Synthesis of Triazolium Salts from Alkenes by Oxidative Cycloaddition and Dehydrogenative
Aromatization and their Application to Polyurethane Synthesis ('Graduate School of
Engineering, Chiba Institute of Technology) OTianzi Wang' + Kazuhito Yamakawa' * Yuki
Obara' + Ryosuke Haraguchi'

The triazolium skeleton is a cationic heteroaromatic ring with a positive charge on a nitrogen,
and widely used as cationic backbones for functional molecules due to their high structural
diversity and stability. Oxidative [3+2] cycloaddition reaction of triazenes with alkynes has
been reported as the most direct synthetic method?. In addition to the high functional group
tolerance, this reaction is also applicable to haloalkenes?, which have the same degree of
oxidation as alkynes, but the synthesis of triazolium salts using simple alkenes has not yet been
achieved. Herein, we developed the synthesis of triazolium salts from triazenes and simple
alkenes by oxidative cycloaddition and subsequent dehydrogenative aromatization. While the
dehydrogenation did not proceed in the presence of a common oxidant such as DDQ, basic
conditions are effective for affording dehydrogenative products without any oxidant.
Keywords : Triazolium; Oxidative Cycloaddition; Dehydrogenative Aromatization; Alkene

MU T YU DULRITIER LICEBRAEAT O TF AU HEB T HFERTHY . D&
USSR IE & REMEN D | KR 2 REERENME S T O T A MR E L UASFIH S
TWb, ZOFBOKRLEENZ2GRIEELTRITESET VX &R
[BR2)BALAT MBS N R E S TWD D, ZORRNET V%2 LR UBLETH H
TN HEAFEETH LN, BT Vo ERHWE MY T YU U MO G RRIEAR
EEER STV,

AEF LT, N TEEEMT LV v & OBRLEIBRLAT A E | BiAKFELIZ I Y
BE A S 2 H UG BI%E L= (Figure 1), ABUSIZERALAITIXE < #IT Lavn—J7,
B LR S T LAV L C OISR B S A E 5 2 72, AR T, BRI
B P, JSHABNZOWTERR T 5,

H H
Oxidative
1 2
R R Cycloaddition
H
NS ._N
Ar” N7 Ar

Figure 1. AWFFED =27 K

1) Haraguchi, R. et al. Asian J. Org. Chem. 2021, 10, 901-905.
2) Bertrand, G. et al. Organometallics. 2011, 30, 2617-2627.
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Synthesis of 6-Lactams Using Domino Reactions of Terminal Alkynyl Imines with Two Types
of Nucleophiles (Graduate School of Engineering, Mie University) Daichi Yamada, OHayashi
Ryoya, Iwao Hachiya

d-Lactams are found in various biologically active compounds and crucial intermediates in
the synthesis of a variety of natural products. Therefore, the development of a new synthetic
method for d-Lactams is highly desired. We have recently reported on the synthesis of
polysubstituted d&-Lactams using domino 1,4- and 1,4-addition reactions of ketene silyl
thioacetals to dialkynyl imines."” In the present study, it was found that the use of terminal
alkynyl imines 1 as two nucleophiles, ketene silyl acetal 2 and trimethylsilyl cyanide 3, instead
of dialkynyl imines, led to domino 1,4-1,4- and domino 1,4-1,2-addition reactions, yielding
polysubstituted d-Lactams. In this poster presentation, the scope of substrate application and the
reaction mechanism will be presented.
Keywords : J-Lactams; Ketene Silyl Acetal; Domino Reaction

6 =T 7 & NIE, Bix I AEMTEHAL A SO 2 O RIRME OB R BT D EE 2P
KELTHEELTND, NP2, §-T 7 X LDOH LWARIEDRRENB EEN
TW5, IEFEYUEETIX, kxR a, B-AFIA I ~D R AAIIRISIZ DN T
HEL TS, FOFHD—2L LT, PTAF=NA I NI LT UALFAT
TH =NV EHNE R ) LAL ARSI X D @R S - 7 X AEEHRE LT
Wo, P ITHEL YTAF=A IR A, RIT XA I LT T
VINTEEY =N 2L NI AFAVY AT = R3O 2FEEOREAEH DL, K
2 LALAINEEE R 1L, 4-1, 2-(HINBUS A EIT L, ZiER-T7 7 X L4 b
5 NEoNDZ Ea R L, RRAX —3FCIIAE AL X Oe#EIc-o
WTHET 5,

(a) Previous Work

- R o
1,4-addition N OTMS Sc(OTf)3 (50 mol%) R3
= R2 ¥ )
T SEL CH,Cl, 0°Ctort, 3h PN
F 17 SEt
R (1.5 equiv) R
Dialkynyl imine KSTA &-Lactams
(b) This Work
R3 OTMS o 0
1,4-addition N - AlCl3 RS R3
\/J\ 5" [/ "OMe + TMSCN N, N
Pz R CH,Cly, -78°Ctort,8 h S
Z NCTNFR2H NR2
(o
1 2 3 4 5
Terminal alkynyl imine KSA &-Lactams

1) Y. Watanabe, K. Isaka, K. Sato, S. Kokado, A. Mizutani, I. Hachiya, Asian J. Org. Chem. 2022,
11, €202100672.
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Synthesis of Multisubstituted -Carbolin-1-ones via Conjugate Addition to Alkynyl Imines and

C-HIN-H Cyclization (Graduate School of Engineering, Mie University) Honoka Mori, O
Ayana Okada, Maho Morimura, Iwao Hachiya

B-Carbolin-1-ones are found in various alkaloids, and in particular, substrates with a carbonyl
group at the 4-position are known to possess biological activity. We have previously reported
the synthesis of 4-ethoxycarbonyl-p-carbolin-1-ones 5 by intramolecular Buchwald-Hartwig
amination of 3-amino-4-(2-bromophenyl)-2-pyridones 4, which was synthesized by conjugate
addition of diethyl 2-aminomalonate to alkynyl imines having a bromo group.® However, this
method requires the prior introduction of a bromo group as a coupling clue, which is a
disadvantage in terms of the large number of steps and atom economy. In this work, we have
found that 4-ethoxycarbonyl-f-carboline-1-ones 5 can be synthesized by intramolecular C-H
amination of 3-amino-2-pyridones 8 via iridium-catalyzed carbon-hydrogen bond activation.
Formal synthesis of antidiabetic agent was also achieved using this reaction. In this presentation,
we report on the scope of substrate, and reaction conditions and formal synthesis of antidiabetic
agent.

Keywords - Intramolecular C-H Amination; 2-Pyridone; g-Carbolin-1-one

B-TINVARY =1-F 0%, BkaleTviaAf RIZEENTEY, R4V =L
HrEHTHREIIEMERZETHETHLNTWD, B ERITEEIC T oA FF
DT NFZNA I 1 ~D 2-T I /v BTN 2 OB L > THE L
7237 /-4-2-7uET=/L)-2-Y R4 @, 51N Buchwald-Hartwig 7 I / {bLZ)ix
kD4 bR IR N-B-TNVRY -1-F 0 5 DEMIEZREL TS, "Ll Z
DERIEZX, By TV TOFERNY L7 0T eFHAIICEAL TR MLERHY , AT
TP N0, T hAZa ) I —OBRICBOTREND D, A, Fxrli7aeis
HIRW3-T I /2= R 8D, AV T Al A - RF-KERE TR 2R D 501
WCH7T 2 EIGIZE Y, 4= "R AR =A-B-H VR -1-F 2 b R TEHZ
EERRH U, E7o, REGE AW THRERFEOAA K bk Lz, ARA X —5EK T
FEEE A, USSR L OPUE R EO A HKIZ OV THE T 5,

(a) Using Hartwig Amination (Qur Previous Work)

-
Rl Et0;C R R?
N Et0,G._GOsEt “N Et0;C. & pr BOQ @
. X N 1) KHMDS R g 2)1 M Hy80, N (Pd] =
R N —_— —_— —_— W N-g?
3 = S [ % R
R * 3 LN 0 Buchwald-Hartwig N
= NMe; ) e H Amination H O
r

NMe;
1 2 3 4 5

(b) Using Intramolecular C-HIN-H Amination (This Work) O
H N

R, -y .
N Et

o
R Et0,C. R R?
N Et0,C._ COEt 2C sy 0. ” o EOL o H
X N 1) KHMDS & PN, 2) 1M HyS0, 26y ) = \-* W
= R N —_— —_— 3 —_— W N=g ¢
3
R = * 3 N R D) C-HIN-H " b N A
H

H P
NMe; 3 NH; Amination N % Mo O

L] 2 T B 5 Antidiabetic agent

1) Miura, R.; Goto, S.; Hashimoto, T.; Hachiya, I. ACS Omega. 2020, 5, 15631.
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Synthesis of 4-Pyridyl-3-amino-2-pyrones Using Conjugate Addition Reactions and Its
Applications (Graduate School of Engineering, Mie University) Miku Kawamura, OHimari
Kiritoshi, Iwao Hachiya

Compounds with a pyranoindol-1-ones skeleton show pharmaceutical biological activity.
For example, compounds with anti-cancer and enzyme inhibitory activities have been reported.
Therefore, the development to expand the range of substrate applications of pyranoindol-1-
ones are highly desired. In this work, we have developed synthesis of 4-pyridyl-3-amino-2-
pyrones by conjugate addition reaction of pyridyl alkynyl ketones with diethyl 2-
aminomalonate. Furthermore, we have successfully synthesized aza-pyranoindol-1-ones using
intramolecular nucleophilic N-arylation. In the presentation, the reaction conditions and
mechanism will be reported in detail.

Keywords : Pyranoindol-1-one; Intramolecular Amination, Conjugate Addition Reactions

7 A R N-1-F G HT AT FEEE AR T 2 L bIER ST
W5, ZIVETIZ, WL ODDOERRIFENHRE SILTWDHDY, FERNTEHILI > Tk
FHTD, Frax RBEHEZEANTE DAMIENEENTWD, FFICERTDORRELZLESR
WZEHL LT, 7= 7 A v R—= LV OEFEOFITREDR D72+ Fenie S
IWTWRN, Z DD 2O OFIZ AT LG ORI A IEDBRRBITEETH 2,
2022 4F, MHFFEETIX, 2-7 2/~ BT L2 DT IVF =)L ko1 ~OHAAS
M T2 7 v e7 U — V& F>3-7 3 /-2-v'1 4 O451-N Buchwald-Hartwig 7
ML D, BT A R—l-A v S OREREREL TV, VAR, B LT
NF= b6 b 2-T 2 ) ~u @y mT I 2 OIS TE/R LT 3-7 2 /-
-t 8 OO FNRIER N-7 U — Uiz kv, 7H-27 )4 v F—-1-4 2 9 e
RTE D Z &AL LTe, R Tl USSR L ORI OV CEERIIC SRS T 5,

Our Previous Work ' EfD.C.__CO.Et
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1) K. Fukuoka, K. Imai, K. Hirano, S. Goto, R. Miura, I. Hachiya, Asian J. Org. Chem. 2022, 11, €202200110.
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Synthesis of Pyranoindol-1-ones by Iridium-catalyzed Intramolecular C-H Amination of 3-
Amino-2-pyrones (Graduate School of Engineering, Mie University) Ren Yamasaki, OKaisei
Ueda, Iwao Hachiya

Pyranoindol-1-one is one of the nitrogen-containing tricyclic compounds with diverse
biological activities such as anticancer and anti-infective activities. However, there are very
few reports on the synthesis of compounds with pyranoindol-1-one skeleton, and the
development of efficient synthetic methods is strongly desired. We report here on the synthesis
of pyranoindol-1-ones using intramolecular amination of 3-amino-2-pyrones prepared by
conjugate addition reaction of aminomalonate to alkynyl ketones without a bromo group.
Keywords : 3-Amino-2-pyrone; Pyranoindol-1-one
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1) K. Fukuoka, K. Imai, K. Hirano, S. Goto, R. Miura, 1. Hachiya, Asian J. Org. Chem. 2022,
€202200110.
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Synthesis and Reaction of Benzoselenotetramisole with Trifluoromethyl Group (College of

Industrial Technology, Nihon University) (OYusuke lizuka, Hayato Ichikawa

In our laboratory, we developed a method for the facile synthesis of benzoselenazoles
through cyclization reactions using diselenides and isothiocyanates. Based on this approach,
we developed a general synthesis method for benzoselenotetramisoles. Preliminary results
indicated that benzoselenotetramisole derivatives with a trifluoromethyl group exhibited high
selectivity but low yields in Michael addition”. We aim to maintain this selectivity while
increasing the yield of the target product. Initially, the catalyst precursor benzoseselenazole had
an issue with low yields. However, a heating of a solution of the diselenide and isothiocyanate in
DMSO at 65 °C led to the corresponding benzoselenazole in a doubling of the yield.

Keywords : Selenium, Isoselenourea; Benzoselenazole; Michael addition
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1) Mclaughlin, C.; Slawin, A. M. Z.; Smith, A. D. Angew. Chem. Int. Ed. 2019, 58, 15111.
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Synthesis of 1-Aminonaphthalenes Using [4+2] Cycloaddition of 3-Amino-2-pyrones (Graduate
School of Engineering, Mie University) Atsuya Kawazoe, (OMasaki Shiraishi, Iwao Hachiya

Naphthalenes have attracted a great deal of attention because they are important motifs widely
present in natural products, pharmaceuticals, and optical and electronic materials. In this study, we
found that Multisubstituted-1-aminonaphthalenes can be synthesized by a [4+2] cycloaddition
reaction of 3-amino-2-pyrones with the benzyne precursor ortho silylaryl triflate. In this
presentation, reaction conditions and substrate scope will be reported in detail.

Keywords : 2-Pyrone; Multisubstituted Naphthalene, Diels-Alder Reaction
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Synthesis of 3-amino-2-pyrones
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o EtO,C.__CO,Et EtO.C_~

/L oh NaOEt (0.5 equiv) “
1+ N
=~ R Y 1,4-dioxane, reflux, 1.0 h R? 8]
R? Ph NYPh
Ph
1 2 3

Up to 76% yields, 7 examples
Synthesis of 1-aminonaphthalenes

[4 + 2] cycloaddition Deprotection

R!
EtO,C EtO,C
= X
? TiO CsF (5.0 equiv) 2 M HCI EtO,C x
R R2 /\’Rs
™S CH4CN, 40 °C, 24 h 1,4-dioxane, rt, 24 h R P

N<_Ph R®
NH,
Ph
3 4 5 6
Up to 73% yields, 6 examples Up to 91% yields, 4 examples

1) K. Numata, S. Tabata, A. Kobayashi, S. Yoshida, New J. Chem., 2023, 47, 18762—18768.
2) K. Fukuoka, K. Imai, K. Hirano, S. Goto, R. Miura, 1. Hachiya, Asian J. Org. Chem. 2022, 11,
€202200110.
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Synthesis of Pyrimidines by the Ruthenium-catalyzed Dehydrogenative coupling of amidines
and Allylic Alcohols ('Doshisha University) OTakehito Nasukawa,' Akira Nakamura,' Tetsuo
Ohta,' Yohei Oe'

Pyrimidine derivatives are widely recognized for their biological activity and extensive
applications in pharmaceuticals and agrochemicals. Catalytic methods for the direct conversion
of allyl alcohols and amidines into pyrimidines, despite their accessibility and ease of handling,
remain underexplored. In this research, an efficient method for synthesizing pyrimidines under
catalytic conditions is established. The reaction of benzamidine with an allyl alcohol, catalyzed
by RuH:2(CO)(PPhs); and KCI as an additive in a mixed solvent of toluene and 2-butanone,
yielded the desired pyrimidines in high yield.

Keywords : Dehydrogenation, Pyrimidines; Amidines; Allylic Alcohols; Ruthenium catalyst

VY I VUERKEAT L AEMITERIEEEZ R T L ONE L | EEEN I R 7
B THAENTWS, ZNETIC, BV IPUEKRIZT IV U E2IVE L+ 5 HiEN
I HWHTED | I Tl B 2 AW 7= KB RO 2 9 & RENE B S
Twéo”)L#L%ﬁ@i%fﬁ\%%&%E%ﬁ®ﬁﬁﬂ%if\¢&k6&®

BRI HOMIED A RIZIE LN TWD LW IIRERH 7=, L ZATH LA D
H %fi VT =0 MMl A T SBRRE 21T - CTE T2, AR, ATES M OEL
DIFNLCTWNWT VLT L a— VHEHIZE B L, IO /VT = 7 Al A F 72 K S8 5
JRAEEE LT S VA RIEABRSE LT,

BEtORER, TU AT a— L E R X7 IV 2k LT, RuHy(CO)(PPh;); fil
B (2.5mol%) FBLUCs:COs (0.5 ¥ &) FIET. bz b 2=7% 7 DOIRATRIE
HCMEVE TS &, BROE Y I VU nBEoini-, FiZ, KCl #imd 52 L TEY
\V/@W¢ﬁk%_%m¢é_kﬁbwotomnmﬁM%m\7i9yuﬂbf
0.5 YUENHKIE CTH Y . ZAIUT K VIERITHR KT 50%FEM E L7z, AIERTIE, &K
MRt O, EE WA, TSV TS T 5,

" RuH,(CO)(PPhs)s (cat.)
)]\ . \)O\H KCI, Cs,CO; Nﬁ
Ar NH, X R toluene/2-butanone /I\\
A

1) N. Deibl, K. Ament, R. Kempe, J. Am. Chem. Soc. 2015, 137, 12804-12807.
2) R.Mondal, G. Chakraborty, A. K. Guin, S. Sarkar, N. D. Paul, J. Org. Chem. 2021, 86, 13186-

13197.
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Transition-Metal-Free Synthesis of 2-Quinoline-Containing Heterobiaryls and their

Fluorescent Properties. ('Doshisha University) OMisaki Ishida,'! Masaharu Kogame,' Akira
Nakamura,' Tetsuo Ohta,' Yohei Oe!

The exploration of compounds exhibiting novel properties requires versatile construction of
biaryl frameworks. The diversity and complexity of these structures, however, present
significant challenges in developing efficient synthetic methodologies. In this research, we
developed a metal-free and facile approach for synthesizing quinolines bearing oxygen-
containing heterocycles at the 2-position. Heating ethers derived from 2-chloromethylquinoline
and phenols with an aldehyde moiety in acetic anhydride afforded a variety of
heteroarylquinolines. This methodology allows for the efficient construction of heteroaryl-
substituted quinoline frameworks, with benzofuran, isocoumarin, and dibenzoxepin. The
fluorescence properties of the synthesized compounds will also be presented.

Keywords : Quinoline; Heterobiaryls, Fluorescence

7 U — VB A FEO AL, R SOBBEMER B OB FS 7e Bk 2 720y B CE
RGeS G L 7e o TN D, RIS, “HEONT RO LKH ET UV —HUbEWIL, ZD
R 728 T REIEROSIARAEE D> & | BBl 2B RE A BB R ~ DS AR IR S T 5,
RIS DA EBEEE W7 u A v 7 RIS I VR ST
72, AWML T, R BAE DO LRM 2RI Z H W, File T UV — b Em s &
Y52 BT LT,

TRbb, 2-7au XAFx ) LR MEICT VT REFFOT7 = ) — VA
NHELND T—T VA BOKERE TS Z1T D 2 & T, 2N ERE~T
OERNEAINTZY Y UBEERE R THELND I EEH LN Ui, KRERKIE
X, BRI VE LT EAWEE~OBEANAETHY, XS T T
AV IV, VR AFREVREDRIICHETE -, £, HBonHse
7 U — AL A OH SO 21T o 72 2 A, —EOME Tk pH OB LIZIE T
THOGRHEDR BRI T DR b F b7,

OHC--,
N Y —_— N\ Y
| P Ac,0
2 n=5061
Y =-O- or-OC(0)-

1) Y. Yang, J. Lan, J. You, Chem. Rev. 2017, 117, 8787.
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Synthesis of Diaza[9]helicene Derivative by the Reaction of Helical Quinone with Hydrazine
(Graduate School of Engineering, Utsunomiya University)
OMiichinori Karikomi, Takuma Takahashi, Taito Fujimura, Yusei Akutsu

We report that reacting a helical quinone derivative obtained from the oxidative coupling
reaction of 2-hydroxybenzo[c]phenanthrene' with hydrazine yields a reduced bisphenol
derivative as the main product.”? However, we discovered that a diaza[9]helicene derivative is
formed as a by-product through a cyclization reaction involving hydrazine. By optimizing the
reaction conditions to improve the yield, we also performed optical resolution of the
diaza[9]helicene derivative. For both enantiomers, we elucidated their chiral optical properties
through measurements such as specific rotation and circular dichroism spectra.

Keywords : Diazaelicene,; Bisphenol; Cyclization, Quinone; Optical resolution

2= b RaF Y [c]7 =F 2 MY ORI » 7Y T ROS TR LBILD HE A
X URFEARQE e RI VU ERIGSED L BIESNIAERMOEART = ) —
WVHEBEQMEONLEEZREL TS Y, LinL, TORIERHE LT KT P
WY AL D TRALBUSIZ K > TY T PO & U FEERQ@) 1 EF b D Fa
HU7eo BOSSKMZ R LT IEROM L 2ikAh s LI, o7 91U & U aFEAE
DT FNEATO, 2 S BSOSOV T, FERESLH AR~ b e
TEDF T NIRHFRHEZH O LT,

O wome_ OGO |SOED

S

(o] o) OH HO N——=N
1 2 3
Entry Reagent/Catalyst(eq.) Solvent Temp (°C)  Time (h) Yield (%)

2 3
1 NyH4-H,0 (2.7) CHCl; rt 24 26 4.3
2 NzH4-H,0 (6.4) DMF rt 24 54 0
3 N,H4-H,0 (51) CHCl; rt 24 60 19
4 N,H4-H,0 (2.0) CHCl; 60 12 59 16
5 NyH4-H,0 (7.3)/Sc(0Tf)5(0.2) CHCl; rt 24 75 0

1) Synthesis of helical quinone derivatives by oxidative coupling of substituted 2-
hydroxybenzo[c]phenanthrenes. M. Shahabuddin, A. Akutsu, T. Kimura, M. Karikomi,
SYNTHESIS 2017, 49, 1547.

2) Synthesis of helical shaped 1,1’-bibenzo[c]phenanthrene-2,2’-diol (HEBPOL) derivatives by
reduction of helical quinones. M. Shahabuddin, K. Ohgoshi, M. S. Hossain, T. Kimura, M. Karikomi,
Tetrahedron Lett. 2017, 58, 3704.
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Color Changes of Naphthalenetetracarboxylic Acid Diimide Derivatives by Odor Substances
(Osaka Research Institute of Industrial Science and Technology) OReiko Yamashita

Naphthalenetetracarboxylic acid diimide derivatives with different functional groups
(NTADD-e and NTADD-f) were newly synthesized as pigments that allow easy visual
recognition for the presence of odor substances in living spaces. In this presentation, we will
report the synthesis route of the derivatives and their color changes when exposed to various
odor substances such as acetaldehyde, hydrogen sulfide, and acetic acid.

Keywords :

Odor Substances, Naphthalenetetracarboxylic Acid Derivatives, Color Change

FTHEVUT VT ANRUEBEY A S Rk
MK (NTADD) 1%, 2B WWIE (R )
EOMAERICE Y BEELERT, D
7o, EIRZERICBIT DB WE OfFTE
R CRMEICRE T o7 0maFEL L
TICHDPHEIRF SN D, AFETIE, 2hvE
TODL IR 2 FEOBEHRLZEA L
NTADD-e 5 &' NTADD-f (Fig. 1)& #i7=1Z
ik L7z, NTADD-e & NTADD-f/%, 7& k
THTE R, fifbkFE, BLOFRROA RK
T A SO 2L L 7= (Table
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NTADD-e

Fig. 1
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Table I NTADD-e 5 X U NTADD-f
(ZR VWIS B At

ST, ARHEEIE A B AL, 2016, 2PA-162
LHA TR, AUFEHEA B A(LE2, 2024, P1-1pm-14
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Synthesis of benzoselenotetramisole using isothiocyanates derived from amino alcohols with

an isopropyl group. (' College of Industrial Technology, Nihon University.) Hayato Ichikawa,'
ORika Saito’

In 2006, Birman et al. reported a kinetic optically split acylation of racemic secondary
alcohols with chiral tetramisole (TM)". This led to rapid progress in research on isothiourea
catalysis. On the other hand, there have been very few studies on isoselenourea catalysis.
Isoselenourea-catalyzed kinetic resolution of tertiary alcohols showed reactivity comparable to
or better than that of isothiourea catalysts®. These results suggest that isoselenourea may also
be highly reactive in other asymmetric synthetic reactions. We have reported the synthesis of
2-amino-1,3-benzoselenazoles using diselenides and isothiocyanates as starting materials.
Using this method, benzoselenotetramisoles with a variety of substituents were synthesised”.
First, amino alcohols were synthesised for isothiocyanates with the desired substituents. Chiral
amino alcohols were synthesised using the asymmetric aldol reaction with L-proline. The
functional group was converted to isothiocyanate. Finally, benzoselenotetramisole was
obtained from the cyclisation reaction with diselenide with amino groups.

Keywords : Selenium, Isoselenourea catalyst; Benzoselenotetramisole

AV FARBEMPELIE, 2006 12 Birman 523 F 70727 FF 2 V—)L (TM) ZHW
72T % IROE T IV a— L ORI FESE T ARG E S L2 &
HAMRICHER LY. —J7, A4 VB L/ JREMBUCEET 2083 TOn b 0D,
BEFE DS TlIA V' L REMEEEZ W 3 7L 32— L OB RIIE R E
WZBWT, A VY FARBMME L RS- 1320 FORIGHERHER SN TS D, =
DFEFIL, A4 V'V 2 REPMORFASISITIB DTS @O R 75 FlHE
PEERIZE L TWD. YFEECcmEICHRE L= REA VY TF AT H2— 2 H
WEELE L2 2-7 2 /-13-_ 2L —LORRIEEZISAL Y, ZEcERLE
HTHX0V LT 71V —AEEMRLIE. 9IOIZ, BROEBREZGT 514 Y
FATT 2 — NOBRRFEEE AT I ) T ha— a2/ LE. L-7al) & Hun-
RET NV R=LVEISERIB LT, ¥TAVRTI )T Va—LaEalkL, 4V F427T
F— NMIBEREEZEH LT-. TO%, 7T ) EE2ET 5L = FEDOBRILEIEND
RV L )T TV —VE25T-.

TBDMSO R HO R R

NH,
Se A MsCI N Ph
, + N N —
Se SCN/Y\OTBDMS - H—NH - S—nH - N
S 0 °C, then reflux
N R reflux, 24 h e t, Se Se
2/

1) Birman, V. B. Li, X. Org. Lett. 2006, 8, 1351.
2) McLaughlin, C.; Smith, A. D.; Chem. Eur. J. 2021, 27, 1533-1555.
3) Ichikawa, H.; Miyashi, N.; Ishigaki, Y.; Mitsuhashi, M. Heterocycles 2020, 101, 444.
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Reaction of N-Sulfonyl-1,2,3-Triazole with B-Diketone

(‘Department of Applied Chemistry, Kobe City College of Technology, *Advanced Course of
Applied Chemistry, Kobe City College of Technology) OTakuya Koizumi,' Yuto Yabuuchi,
Yuki Sakai,' Taiga Fujimoto, ' Ryoto Itani,' Naoki Michihira' and Takuto Kamio'

Keywords: N-Sulfonyl-1,2,3-Triazole; Imino Carbenoid; Rhodium Carboxylate; Ligand

Effect

Imino carbenoids I derived from N-sulfonyl-1,2,3-triazoles 1 can undergo useful
tandem reactions, because they have a nucleophilic imino group in addition to an
electrophilic carbenoid moiety.'” In the present study, we investigated that Rh(II)-catalyzed
reaction of N-mesyl-1,2,3-triazole (1a) with cyclic S-diketones 2.

In the case of the 2 mol% Rha(piv)s-catalyzed reactions of 1a with 3 equiv. of 2a—c,
enaminones 3a were formed as a major product (Scheme 1, Table 1, Entries 1, 2, and 4). In
addition, 2,3-fused pyrrole 4ac was obtained in moderate yield along with 3a by the 2 mol%
Rh(II)-catalyzed reactions of 1a with 3 equiv. of dimedone (2¢) (Table 1, Entries 3, and 4).

However, regardless of the rhodium catalyst used, 2 mol% Rh(II)-catalyzed reactions
of 1a with 5-phenyl-1,3-cyclohexanedione (2d) gave triazole skeleton-remained products
Sad and 6ad, which were not imino carbenoid Ia-participated products, as a major product
(Scheme 2 and Table 2).

g o N
Ph\(\N»Ms Rh cat. P"T(%N'Ms R, R Ms o o Ph Ph
1 —_—
N=N N, [Rh] F( N=
Dry Toluene R’ R’ le) N N (o] N 7
ph” H N N
1a la 3a Ph\(\N,Ms 2d
+ H +

Rh cat.

Ph A\ \-Ms N=N
— 1a
o
R

R
4a

Dry Toluene

100 °C 5ad

Scheme 2

Table 2. Reaction of triazole 1a with cyclic f-diketone 2d under
various conditions®

Scheme 1 I Yield® (%)
Table 1. Reaction of triazole 1a with cyclic f-diketones 2 under various conditions? Entry Rhcat. Equiv. of 2d 5ad 6ad
s Yield® (%) 1 Rhy(piv)s 3 48 -
Entry 2 R R Rh cat. Temp. 3 4a 2 Rhghex) 3 45 37
1 2a H H Rhy(piv), 100 °C 42 - 3 Rhy(piv)y 1 37 12
2 2b CH; H Rh;(piv)y 100 °C 58 - 4 Rhy(hex)q 1 37 22
3 2c CH; CHs Rhy(hex)y 100 °C 23 22 5 Rhy(esp)q 3 48 27
4 2c CH; CHs Rha(piv)y 100 °C 33 12 aConditions: 1 (1.0 mmol), 2, 4 A MS (400 mg), and Rh(l) catalyst (2 mol%) were

2Conditions: 1 (1.0 mmol), 2 (3.0 mmol), 4 A MS (400 mg), and Rh(ll) catalyst (2 mol%) were combined in
solvent (5 ml) and stirred under an argon atmosphere. Plsolated yield.

combined in dry toluene (5 ml) and stirred under an argon atmosphere.
Plsolated yield.

1) a) Davies, H. M. L.; Alford, J. S. Chem. Soc. Rev. 2014, 143, 5151. b) Gevorgyan, V.;
Chattopadhyay, B. Angew. Chem., Int. Ed. 2012, 51, 862. 2) a) Cheng, W.; Tang, Y.; Xu, Z.-F.; Li,
C.-Y. Org. Lett. 2016, 18, 6168. b) Mi, P.; Yuan, H.; Wang, H.; Liao, P.; Zhang, J.; Bi, X. Eur. J. Org.
Chem. 2017, 1289.
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Substituent effects on fluorescence properties of pterin-type fluorescent off/on probes
(Graduate School of Bioscience, Nagahama Institute of Bio-Science and Technology) OSaki
Nakai, Yasushi Kawai

Pterin is a fluorescent molecule, but has not been applied as a fluorescent probe because of
its short wavelength and low intensity. In this study, several pterin derivatives have been
synthesized as novel reversible fluorescent off/on probes to detect conformational changes of
proteins. Fluorescent diaminopteridine was linked to benzene rings with various substituents
by a conjugated linker, and their absorption and fluorescence properties in various solvents
with different polarities were compared. In previous studies, halogen-substituted probes have
been synthesized and found that they are quenched in water and show fluorescence in organic
solvents. The fluorescence properties of these probes change depending on the polarity of the
solvent (Figure 1). In this study, we synthesized a new probe with a dimethylaminophenyl
group (Figure 2) and performed the same measurements. The results showed that the
fluorescent properties of the probe were significantly different from those of the probe with the
halogen substituent. Here we report the effect of solvent polarity and substituent effects on the
fluorescence properties of these probes.

Keywords : Pterin; Fluorescence off/fon Probe; Substituent Effect; Solvent Polarity
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Synthesis of pterin-7-carboxamides having side chains with modified (aminocarbonyl)methyl
groups and evaluation of their inhibitory activities against ricin toxin A chain ('Graduate
School of Science, Toho Univ., *Dept. of Chemistry, Toho Univ., *Reserch Center for Materials
with Integrated Properties, Toho Univ.)

Ricin toxin A chain (RTA) is a toxic protein originated from castor beans that inactivates
ribosome by cleaving the 4324th adenine in 28S rRNA, and no practical antidote for RTA has
been developed. Numerous small organic RTA inhibitors have been developed so far, but
almost all of them interacted with only one of the two substate-binding pockets in the RTA
active site. Our research group has recently developed pterin-7-calbonyl-Gly-Tyr-Lys(Cbz) (1)
that inhibited RTA with an ICsy value of 4uM. Although this was the most potent among the
small organic inhibitors developed so far, this still interacts only with the one pocket. In this
study, to develop more potent RTA inhibitors that are capable of interacting with the two
pockets in the active site of RTA, we have synthesized new pterin-based inhibitor candidates
elongating the C-terminal of the peptide pendant in 1 with (aminocarbonyl)methyl groups,
intending to interact with the second pocket. The RTA inhibitory activities of the newly
synthesized compounds will be reported.

Keywords: Ricin, Ricin toxin A-chain, Ricin Inhibitor, Pterin, Peptide

FyA<fETHRDO Y S UEHEAM RTA) XV AR Y — L2 REELSEL LT
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TT = WA LE 2Ry ST SN D, T’ex XL, 77 UEER LA
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1) BAZE, KFEA, %, RERA, 55 17 Bl 3A ARhE b VAR D A, 1PB-48 (2023)
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Redox behavior of Naphthalene-1,8-diaminatoborane
(School of Science, Institute of Science Tokyo) OYuitsu Shono, Pavel M. Usov, Yuki Wada,
Masaki Kawano

Phenalenyl, the smallest triangular fragment derived from a graphene sheet, has
characteristic redox behavior and thermodynamically stable conjugated radicals, and is used in
a variety of applications, including magnetic materials, organic conductors, and redox catalysts.

In recent years, the replacement of the C=C bonds in polycyclic aromatic hydrocarbons
(PAHs) with isoelectronic polar N-B bonds has allowed control of their electronic and chemical
properties, offering opportunities for the development of novel functional materials.

In this study we investigated the redox behavior of naphthalene-1,8-diaminatoborane, in
which the C=C-C bond of phenalene is replaced by a N-B-N bond, using electrochemical
techniques and chemical oxidation methods.

Keywords : Organoboron compounds, Electrochemistry; Chemical oxidation, Redox behavior;
Phenalenyl
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N o KA Z TR LTI D 73 FHEE 2B & 78 LTz,

only preserves the structural similarity, but
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1) Y. Wada, M. Kawano, et al., Nat. Commun 2024, 15, 81.
2) J. Kim, M. Kawano, et al., Inorg. Chem. 2017, 56(15), 8735-8738.
3) T. Ma, J. Dong, DT. Yang, Chem. Commun. 2023, 59, 13679.
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Efficient Synthesis of Pyrroloindole Derivatives via Allylic Alkylation of Tryptamine
(‘Graduate School of Engineering, Nagasaki University, *Graduate School of Integrated

Science and Technology, Nagasaki University, *Environmental Protection Center, Nagasaki
University) O Yukie Ikeda,! Gen Onodera,? Tsutomu Fukuda,* Masanari Kimura®

Pyrroloindole alkaloids exhibit antitumor and antibacterial activities and have recently
attracted attention as useful bioactive molecules. We have previously reported that the reaction
of indole with allyl alcohol in the presence of a Pd catalyst and triethylborane gives C3-
allylindole with high regioselectivity."

In this study, under similar catalytic conditions, the reaction was applied to N-
methyltryptamine, the pyrroloindole skeleton was constructed in a single step. This reaction
proceeds smoothly under a carbon dioxide atmosphere.

Keywords : Pyrroloindole; Allylation; Pd catalyst; Triethylborane

vauA s R=ATviaA NEGEEEESTEEEZ S L, A HASEENEY
BHELTHEASNTWD, 2O, IH TR D EEIRE 725 55 O B %8
RDHENTND,

IHT, MaFFEE Cid, PAfERB L O N Y = F LR T V3 E T, A R—L e T U v
TNha— e ERIGIEDL L, 3-T VA = A RNERIRIZAERT 5 Z & 2l
L=, ZoRIGIE, TV MERIE LTT VAT v a— VxR TE 51E0, gkt
AT, A R—rD CIALRF LICEBIRIIZT VAL EEZEATESL LW
RCHD THHZRAEKRTIETH S,

AlE, FEROKIGEEZ N-AF VR 72 I Z@A Lz, filllft & o Pd(acac),
DPEPhos, MU =FIART U OFET, 7 7t Fa 77 U RICCTERFAR F T
ISEATHSTZE A, Brady R— LB EH TR CHETE L, £z, Bbk$E
FHR T CARBIGZAT) EIERRES e A o R—A0 R LT,

Pd(acac), (5 mol%)
_ DPEPhos (5 mol%)

Et;B (30 mol%)

N +  _N_OH > N
Z THF (5 mL) N

40°C,24h \)

under N,: 38%
under CO,: 94%

Iz

1) M. Kimura, M. Futamata, R. Mukai, Y. Tamaru, J. Am. Chem. Soc. 2005, 127, 4592-4593.
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Synthesis of Fluorescent Ionic Liquids with ESIPT Properties ('Graduate School of
Engineering, Oita University, *Faculty of Engineering, Kindai University, *Faculty of Science
and chhnology, Oita University) O Yamamoto Nagomu', Kitaoka Satoshi?, and Nobuoka
Kaoru

Excited Stste Intramolecular Proton Transfer (ESIPT) molecules exhibit large stokes shift and
high quantum yield due to photoisomerization in their excited states. In the present study, we
investigated the synthesis of ESIPT fluorescent ionic liquids. Also, we examined the effect
of solvation behavior in ionic liquids on the photophysical properties of fluorescent molecules
using ESIPT molecules.

Keywords: Excited Stste Intramolecular Proton Transfer, Fluorescent molecule, ionic liquids

Excited State Intramolecular Proton Transfer (ESIPT)xz 57 o
+ T % 2-(2’-hydroxyphenyl)benzoxazole (HBO (Fig.1))I%., ©: )-@
ORI ENT 7 h B3 BE L, iR T oo 1 N e
WET D, ZHICED A N—=7 AT FORERENE
HELT D, ARFFETIZ, HBO 2306 E K & Uiz A A Uik
DERERA T, i, A AR E G S £ S EREBIC X D ABEFAS ESIPT 201
DINEIZ G- 2 % 5B DWW T HBO Z W Tl L7z, Fig2 7B =KL
[bmim][TFSI]H TOWINL (a)ds LA~ R (b)&Z < L7z, HBO [TV LD
BECH 170 mIZEDA M—27 27 MR L, #AREIZOWTIEA KR O
FRm  BRarza I T 4 PRI, S 612, HBO IBEO EFIZfEV ESIPT
NPT TR D & D A A AR A OB B S 7z D THET 5,

Fig.1 Structure of HBO

(a) (b)
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Fig.2 Solvent effect on absorption (a) and Fluorescence (b) spectra of HBO. 7=25°C, [HBO] =50
UM, dex =328 nm (acetonitrile), dex =330 nm ([bmim][TFSI]), optical path length =1 cm
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Synthesis of Z-type molecules with dihydrophenazines (Graduate School of Human and
Environmental Studies, Kyoto University)
(OHiroki Imai, Satoru Hiroto

Electrochromism is a property of molecules that changes their optical properties upon
electrochemical stimulation and is expected to be applied to the development of molecular
electronics and functional materials. In 2017, we reported that cross-shaped m-extended
dihydrophenazine underwent a reversible conformational change to the planar geometry upon
oxidation and reduction. This change was driven by aromatization of the central
dihydrophenazine ring through two-electron oxidation, forcing planar conformation.
According to this result, we have succeeded in synthesizing the Z-type molecule consisted of
two dihydrophenazine rings.

The cross-coupling 1,4-phenylenediamine with 1-bromo-2-iodobenzene, followed by the
reaction with 3-chloro-2-fluoronitrobenzene produced compound 2 in gool yield. The
reduction of 2 in the presence of Pd/C gave compound 3. Afterwards, compound 1 was
successfully obtained by intramolecular cross-coupling reaction of compound 2. The details
of the synthesis and molecular structure are reported in this presentation.

Keywords : dihydrophenazines, redox, distorted molecule

T 7 hryaIXANE, ERALFERRIC X > TRFERIEENENT 5070
FETHY, o7 ha =7 ZAREMEM B OB ~DISH BRI I T
Ao AL 2017 EICIUHO niEEYE R 7o F P r il - melc k. i
G~ EANAEE 2 LT a2 L=, U Z i oove Re 7oy
VERIN BRI R0 R A S L, Pk T A EERENE LTS D
EEALMILTWS, £ZC, AFFETIZZOMNEIZEBRL, YEFkr 7)Y
VER%E 2 0RO Z RS TN DEREITo T,

14-7 2= YT Iv b 1-7uE2-3— KRB rorsazxhy 7)o rd,
W 3-smu2-70Fa= haXReBPr EORIBICEVELAEm2 2 S Bl
Pd/C FETIEITLT HZ & T, AbEW 3 & B2 IETHZ, o2, k&M 3 D4y
TN ANy ) TR X VbEm 1 255 Z 2Rk L7= (Scheme 1), A
R TEDEKRDOFEM & T AHEE SV TS T 5,

H
NO. NHE ; N: :
N N Pd,dbas - CHCl; (5 mol%) N
Cl Br Pd/C Cl Br Xantphos (10 mol%) Cl
NaBH, (excess) Cs,C0O5 (3.0 eq.)
Br Cl Br Cl - Cl
N CH,Cl,/MeOH N 1.4-dioxane N
RT,6h 3d, 110°C @:
02N H2N N
H
2 3 1

Scheme 1. Synthetic route to compound 1.

[1] S. Hiroto, et al. Chem. Asian. J. 2017, 12, 2311.
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Synthesis and Chemical Properties of Tropone oxime Annulated FAD Model
Compounds. (Graduate School of Symbiotic Systems Science and Technology,
Fukushima University) OKosaku Nakajo, Masahito Hirasawa, Kai Kikuchi, Tohru
Takayasu

Previously, we have studied a convenient preparations of cycloheptalb]—
pyrimido[5, 4—d]pyrrole—-8(6H), 10 (9H) -dione derivatives, which are structural
isomers of b—deazaflavin, and their function in oxidizing some amines to the
corresponding inimo compounds.

In this context, as well as to pursue our interest in enzymatic or catalytic
functionalities, we now report synthesis and chemical properties of tropone
oxime annulated FAD model compounds by the reaction of 5, 6-diaminouracil with
5-nitrosotropolone. We report herein the results in detail.

Keywords : Flavin, Tropone oxime; Pyrimidine, Pyrazine, FAD

FEIZHXIZ, 2-Z7uan baRrd 67 U7 VAHEEERNS, -7 T XL
OAfEER L7= FAD ET7 /U LEME AR L, ZTOHEIZOWTHEL T, b0
LB WT I, FAD 7 /ULEME L TES T b, EENTORIGES
B, HRHFMETTOT I VHOBRERIS2 EIZOWTH LT L TE,

AE&C$HVBH$DV&56v7‘/?7VWﬂ%§EmA%%A%b
FADET /MbAEME L TCOMWEEMRE LTc, £, A% 2 N2 R R ER#R T
B2 81280, IR VBB LUTALEY 4 12O T b Rk 2 Lz,

H
H.N ‘ \T¢¢ drY MeOH  Ho N __<i::::]jiN l N\W%7O
N=—
X N
HoN reflux 4 h N “CH
N\OH o)

1 2 3 (58.7 %)

Scheme 1. Synthesis of 9-methyl-34cycloheptalglpteridin—34 8(7H), 10(9H) -
trione oxime

ikt & D LB 3,4 ZRWT, SEIMRBEHLT S V2L L& 2 A, TnLEh,
86.4 ton, 81.3 ton TA I UV KEH XD Z LRGN EIR ST,
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Synthesis of Vinylpyrazole Derivatives Using Photoredox Catalyst ('College of Industrial
Tehnology, Nihon University) OMayu Hanyu', Hayato Ichikawa'

Photoreactions are sustainable reactions and side reactions can be suppressed by setting the
light source to an appropriate wavelength. In recent years, the combinations of visible light and
photosensitizers were used for the reactions instead of ultraviolet light as a light source. For
example, the synthesis of tetrasubstituted o,B-unsaturated carboxylic acids was used a
photosensitizer, a photoredox catalyst, and visible light. In this study, we achieved the synthesis
of tetrasubstituted a,B-unsaturated acids without using excessive amounts of oxidants and
diphenyl diselenide, which was a problem in the synthesis of tetrasubstituted a,B-unsaturated
acids due to the difficulty in controlling stereoselectivity. In this study, we report the synthesis
of a,B-unsaturated carboxylic acids by photoinduced rearrangement of pyrazolyl esters with
triple bonds derived from propionic acid using a blue LED in the presence of a photoredox
catalyst such as Eosin Y. Diphenyl diselenide, cesium carbonate, and Eosin Y were dissolved
in acetonitrile and reacted under blue LED for 12 hours to synthesize the desired vinyl pyrazole
derivatives.

Keywords : Pyrazole, Photoreactions, Photoredox Catalyst, o,p-Unsaturated Carboxylic Acids

HISNE Y AT A FTARKIETH Y, A EY 2 RICRETHZ LI2LY
BSOS O S FIEETd D, YAE TR & L TERAMR ORI 0 1T ARG & e ks
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AFREL(PC) & AT A AW - IE L o, B -REAFI VAR VRO GBI B D Dy ZD
AR GEIESTARB IR M D il 1 23 R B CE A D L W IUE R o, B -REIFIEE DB RIS T
METhHo B EDOBRLA LY T 2P L= REHWE 22 R 7 ) — g
SOGRTOERKREZER LTz, £ Z TR TIE T r A — RN LFEE SN 5 — 8
BEATHET VS VLT AT K LT A L 8D PC FET, H LED I X
D SERBEHEA S TD a, B -FREAFI LR O E AR ET 5, FEE Y7 2=L
VL= R, Rtk UL, oAV Y AT = MUV SE, §f LED
TREFEKGEESE, B THAE =AY S — LFEERE SRR LT,

MeO MeO
PhySey, PC SePh COH
_Cs2C0s, (0.5 eq) 7 > cogH 7 sePh
+
" BueleD,

& 12 h, MeCN LS LS

N, rt N N-N,
MB PMB

1) Roy, M.; Jamatia, R.; Samanta, A.; Mohar, K.; Srimani, D.Org. Lett. 2022, 24, 8180-8185.

© The Chemical Society of Japan - [PB]-2vn-28 -



[PB]-2vn-29 BALES H1055FE4 (2025)

A—KESY—=ILETFYILTIOA—ILD C-O0 Ay T VIR
(BRAPETY) OAR ' - diIEA !

C-O coupling reaction of iode pyrazoles with allyl alcohols
(‘Graduate School of Industrial Engineering, Nihon University) O Yuki Nakane,' Hayato
Ichikawa

The importance of pyrazoles and their diverse biological activities, including their roles in
antituberculosis, antibacterial, antifungal, anti-inflammatory, anticancer, and antidiabetic drugs
have been widely emphasized, and as a result, they have attracted considerable interest from
researchers. We have developed a total synthesis of withasomnine and its homologues, which
are natural bioactive substances. However, the synthesis of the intermediate 4-allyloxypyrazole
is a multi-step reaction, and the synthetic route needs to improve and shorten. Recently,
shortening of the synthetic route by a copper-catalyzed coupling reaction was reported, but it
required much volume of alcohol as a solvent. Therefore, we investigated the reaction
conditions for the coupling reaction using a regent amount of alcohol.

In the previous study, Tr group was used as a substituent at the 1-position of pyrazole, but
we confirmed that PMB group, was more suitable. Phenanthroline ligands among N, N-ligands
was suitable as ligands for the copper catalyst.

Keywords : Organic Chemistry, Pharmaceutical Chemistry
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\ + XX on

’ N
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1) H. Ichikawa et al., Tetrahedron Lett., 2011, 52, 4448.

2)Y. Usami et al., Molecules, 2021, 26, 3370.
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Synthesis and Optical Properties of Rhodamine Dyes for Utilization as Fluorescent Probes
(College of Industrial Technology, Nihon University) OKosuke Hirata, Hayato Ichikawa

Early detection and resection of cancer is the most important method of cancer management.
Imaging method for detecting cancer cells using antibodies that target proteins called markers,
which are fluorescently labeled with organic fluorescent dyes. In addition, the use of activatable
fluorescent probes has been investigated to visualize lesion area. Therefore, based on alginic
acid, fluorescent probe of Rhodamine B with ethylenediamine as a linker was considered and
modified. However, the rhodamine combined with ethylenediamine has problems that are low
fluorescence intensity. Chemical modified Rhodamine B with ethylenediamine forms a
tautomer, expecting the loss of conjugated system and reduced fluorescence intensity. In this
study, a dye with o-, m- or p- phenylenediamine on Rhodamine B to maintain the conjugated
system and other compounds as a linker need to be considered.

Keywords : Fluorescent Dyes; Fluorescent Probes; Rhodamine B; Conjugated System;
Tautomer
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Cyclization of Phenols with Allylic Alcohols using Solid-Supported Bismuth Triflate Catalyst
(Yamagata University) OMaki Minakawa, Hiroyuki Suzuki

Oxygen-containing heterocyclic compounds are significant chemical structures because of
their biological activities and photochromic properties. Previously, we described
intermolecular cyclization of phenols with allylic alcohols in homogeneous bismuth triflate
catalysis." This time, the intermolecular cyclization of phenols with allylic alcohols in the
presence of heterogeneous bismuth triflate catalysts are reported. Thus, several solid-supported
bismuth triflate catalysts were prepared and applied to the cyclization of p-cresol (1) with
allylic alcohol 2 (Table 1). When titanium dioxide-supported bismuth triflate [Bi(OTf)3/TiOx]
was used as a catalyst, the cyclization proceeded efficiently to give the corresponding O-
contain heterocyclic compound 3 in 63% isolated yield.

Keywords : Solid-supported bismuth triflate catalyst; phenol; allylic alcohol; cyclization

BEEEANT 0 BALEME, ARIEMEC R R E A AT O TR E L TFHIETH
L. UIFRETIE, BH—REAY AR 7T — MlliEEZ A, 7= —VEET UL
TN a— L EEEE LTZBRB~T aBILEMOE K EZZER LT A, RE—%E
A< AN 7T — MEBEFETIZBITS2 7 = ) —VEHE T VLT L3 — D451
BALICOWTIHET . /bbb, WSO 2~ 2 ) 75— Mifiit 2
P, p-7 LY = ()T VAT La—/L 2 OBGICHEH L7 (Table 1). F{t.F
2 UHHEFE A~ A U 7 T — B[BI(OTHy/TiOx] & filti: & L CHW=5E, ZhERMICER
{EBOEHETT L, *Hi T D EE~T v BLAW 3 % 63%HEEINE CET-.

Tablel. p-7 LY — )L &7 VATV a—LOBRIVKIG

OH catalyst: 5.0 mol% \A
o g a0y 5
HO toluene
Me 80 °C
Me

1h

1 2 3
0.10 mmol 0.15 mmol
entry catalyst (5.0 mol%) 3 (%) yield®
1 Bi(OTf)3 51
2 Bi(OTf)3/Si0; 40
3 Bi(OT)3/Al.03 (<D
4 Bi(OT{)3/TiO; 63
5 TiO, (5)

“Isolated yield and NMR yield in parentheses
1) Minakawa, M.; Sato, S. 4Asian J. Org. Chem. 2023, ¢202300446.
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S—N Bond Formation by Aerobic Oxidative Coupling of Thiols and Amines Using Riboflavin-
Based Photocatalysis (Graduate School of Natural Science and Technology, Shimane
University) OMarina Oka, Aki Takeda, Hiroki lida

Riboflavin and its derivatives function as organic photocatalysts that promote various
oxidations, making them valuable tools for sustainable transformations. Riboflavin is also the
active center of phototropin, a blue-light receptor protein that regulates blue-light responses in
plants. Inspired by the photochemical process of phototropin, our group developed a method
for the synthesis of unsymmetrical disulfides using riboflavin derivatives as photocatalysts.
Sulfinamides and sulfonamides are widely utilized in pharmaceuticals and agrochemicals. The
oxidative coupling of thiols and amines provides an ideal synthetic method for these
compounds. In this study, the synthesis of sulfinamides and sulfonamides via the coupling of
thiols and amines was investigated using riboflavin derivatives as photocatalysts. As a result,
aerobic oxidative S—S, S-N, and S—O bond formation proceeded, yielding the desired products.
Keywords : Flavin,; Aerobic Oxidation, Photocatalysis; Organocatalysis; S—N Bond Formation
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1) M. Oka, D. Katsube, H. lida, Org. Lett. 2020, 22, 9244.
2) M. Oka, A. Takeda, H. lida, Chem. Lett. 2024, 53, upad057.
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Synthesis of Pyranopyrazoles by Intermolecular Cyclization of Hydroxypyrazoles and Alkynes
(College of Industrial Technology, Nihon University) OSeina Hashimoto, Hayato Ichikawa

Pyrazole derivatives are widely used as pharmaceuticals and agrochemicals, but there are
few examples of the synthesis of pyranopyrazoles with oxygen fused at the 4-position of a
pyrazole. Conventional gold-catalyzed methods are expensive and have a significant
environmental impact, highlighting the need for cost-effective and eco-friendly alternatives.
Recently, a synthesis of pyranopyrazole was reported that uses pyrazoles with a hydroxy group
at the 5-position, alkynes, and photocatalysis under green LED irradiation. In this study, we
aim to efficiently synthesize pyranopyrazoles by inducing intermolecular cyclization reactions
under visible light using pyrazoles with oxygen at the 4- or 5-position, alkynes, and
photocatalysts. This approach leads to the development of novel synthetic methods
applicable to pharmaceuticals and agrochemicals. After several substrates were obtained and
the pyrazoles and 3-phenylpropyne were reacted under blue or green LED irradiation.
Keywords : Pyrazole; Metal-Free,; Photoredox catalysis
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1) Mishra, M.; Singh,P.; Nainwal, P.; Tivari, S.; Srivastave, V. Tetrahedron Lett. 2023, 129, 154749.
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Synthesis of highly n-conjugated pyrrole equivalents via photocyclization (Faculty of
Engineering, Utsunomiya University) ORei Motegi, Makoto Roppongi, Satoshi Ito

Bicyclopyrroles 1 are isoindole equivalents and are known as materials for synthesizing
isoindole oligomers. Further m-conjugated extension of aromatic compounds is difficult by
insolubility and instability. In our laboratory, 5,6-diarylbicyclopyrroles 3 were synthesized. In
this research, we conducted synthesis of highly m-conjugated isoindole equivalents 4 by
photocyclization using bicyclopyrroles 3. 5,6-Diaryllbicyclopyrroles 3 were synthesized to
react with 5,6-dibromobicyclopyrroles 2 and various arylboronic acids by Suzuki coupling
reaction. Bicyclopyrroles 4 were synthesized from bicyclopyrroles 3 by photocyclization.
Bicyclopyrroles 4 are expected to be converted to highly n-conjugated BODIPYs and pyrrole
oligomers.

Keywords : pyrrole; photocyclization

vvrzra—11iE, VA F=VEMETHY, 4V A R—NLZEEDH
HIEELE L THEETH D, £ n RO T2 DIERITIERIER L EE DK T O 7= DR
HTHh D, YIRS TIE.56-CT7 ) —L ey Z7ab’a—IL3 OIS L TW5,
AWFETIE, 2oy rubn—L 3 2 NRILKIET 52 & T, mEI x & ILE
LA VA R—=VEAME 4 DB AT -7,

FI. 56-UyREEVI/RrER— L2 LfEADOT U —/ARua LERESRAD v T
VITTHIETS6-T )= /uare— 3Lz, 2O rr—/13
RIS EDHZ LT, n BRIEE r —VEMATHLES 7 rE R —/L 4 Bk
THZERYI LT, 2oy 7 aa— 40, EEIC x4 O3EE L7 BODIPY
R R — VL BES~OEWNFRETH D,

CO,Et CO,Et CO,Et
_ — Br _ Suzuki coupling A _
NH — NH > NH
S S =
Br Ar
CO,Et

CO,Et CO,Et
4 5

1) S. Ito, M. Tobata, M. Asakura, Y. Shinozaki, Y. Iwabe, L. Sakamoto, S-p. Ito, M.
Roppongi, T. Oba, Tetrahedron Lett. 2017, 58, 4141.
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Synthesis of isoindoles with bromo groups at the benzene ring (Faculty of Engineering,
Utsunomiya University) OShuya Hata, Roppongi Makoto, Satoshi Ito

A pyrolysis reaction of bicyclopyrroles in supercritical CO2 has been reported by our
laboratory. Bromobicyclopyrroles 2 have been also synthesized. We developed synthetic
methods of isoindoles with bromo groups in benzene moiety.

Bicyclopyrrole 1 was comverted to bromobicyclopyrroles 2. Bromoisoindoles 4a and 4b
were synthesized by retro Diels-Alder reaction of bromobicyclopyrroles 2 (route A).
Bromoisoindoles 4c and 4d were synthesized from isoindole 3 by reaction with bromine in
CHCI; (route B).

Keywords -isoindole; supercritical; bromine

YRR TIL, BV 7 m o — VO BILIREZ OB RN LD
AVAV R=ADGEENDH I EERELTND Y, £/, B 7 r—LDRRA
EIZOWTHIE LTV D 2, \—ffb%%’:n’iﬂﬁé\i’)‘lié Z & T, MR T e
BRFOA VA v R VEEOARIEZ B LT,

9. vy Zubtn— L 1&Z 7 e sabto— 2 ~EH L%, BVt
EATole A, TREA VAL R—L4aBNLR 6%, Y7 ut A VAL R—)b
4b NI 88% T H L7z (route A), S HIZ, By rntn— 1 28045 2
L THELNAAS VYA R—IL3%, 7RV AP TCRELRIGSELZ LT, |
V7 aEA YAy R—)L4c B 60%, 7 hT778EA VA2 R—/L 4d DI
69% C1& 5 7= (route B),

CO,Et CO,Et CO,Et
Br, Br = sc. COy Br = Br =
——— NH ——— - NH NH
route A X A Br
CO,Et CO,Et CO,Et
COZEt 2a: X=H 4a: 69% 4b: 88%
3 2b: X=Br (from 2a) (from 2b)
5 ~—\ 2
NH Br  Cco,Et
Ny B
6 1 2.6 M Br, in CHCly - NH
—— ~
COzEt Br
CO,Et CO,Et
1 sc. CO, — 4c: 60%
—A> NH ——
Br
route B COEL o CO,Et
12 M Br, in CHCI, =
3 . NH
Br
CO,Et
Scheme. 4d: 69%

1) S. Ito, M. Akaki, Y. Shinozaki, Y. Iwabe, M. Furuya, M. Tobata, M. Roppongi, T. Sato, N. Itoh, T.
Oba, Tetrahedron Lett., 2017, 58, 1338-1342.

2) S. Ito, M. Tobata, M. Asakura, Y. Shinozaki, Y. lwabe, L. Sakamoto, S. Ito, M. Roppongi, T. Oba,
Tetrahedron Lett., 2017, 58, 4141-4144.
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Enantioselective One-Pot Synthesis of Cyclopropane-Fused Tetrahydroquinolines via a Ru-
Catalyzed Intramolecular Cyclopropanation ('School of Pharmacy, Iwate Medical University,
2SANKEN, Osaka University) OTetsuya Tsujihara,! Koki Nishino,! Wakaba Miura,' Ayumi

Chiba,! Wakana Hayashi,' Chika Yoshida,' Tsunayoshi Takehara,” Takeyuki Suzuki,? Tomikazu
Kawano!

Stereoselectively constructed cyclopropane-fused azacycles are unique core structures in
many biologically active molecules. Among these, cyclopropane-fused tetrahydroquinolines
exhibit potent antiviral activity against HIV-1 non-nucleoside reverse transcriptase. We present
here a highly enantioselective one-pot synthesis of cyclopropane-fused tetrahydroquinolines
bearing carbonyl functionalities, which are difficult to synthesize using conventional methods.
Employing readily accessible alkene-tethered anthranilaldehydes, hydrazone formation, and
subsequent Ru-catalyzed intramolecular cyclopropanation furnish the desired products in
<87% yield and <95% ee under mild conditions. We will also discuss the optimization of
reaction conditions, determination of absolute configuration, and substrate scope.

Keywords : Diazo Compound, Cyclopropanation, Ruthenium catalysis; One-Pot Process

vruaZaRrePEER LT R Fasx 2 U UERKIE, BT HIV EEE R BE
WME LW ODDOEMIEEME D 2 THEETH D, TIVE T, AFHIL P il C-
H 7 U — /b D2 Rh fillfil s 7 v 7" a R AbROG 2, 2 < #ilt Tl Mo fillitlz x
HWEEFL LD 7 a T a MRS N L > TRFAR SN TE -, LvL, &
AFIREZR B RBRICREN R STV e, AR T, Tvr v BITkER% REREZ b
LRBDICERARERT AT B KB RN TRAESE VT LA DN TNARF
7 a7 a s AURINZ LA IRMREETTOU Ry MRFEREER LT Y,
R, 1IZK U TBABIGFETF T, 7YV — N ALE=Et RV REEHI®T
K5 2 AL, T NaH B L OV Ru filiiE a2 iz 2 & . B AR 3 23 e
H87%. AFFUUHE 95% ee TH LAV, AFERTIL, FHM7 SMMETHOM SRR &
DOWE, £ L CHEEEATHEICOWTHHET 5,

NHSO,Ar Intramolecular cyclopropanation

P A'SONHNH, | pz ) @ 2 M
L\;rLH MgSO, @HLH , NaH m_w
—_— —_—
x DCE, 30 °C X 60°C,1h =
N h N N 21 examples
Ar0,S R Ar0,S R Ar0,S up to 87% yield

1 2 3 up to 95% ee

One-pot Synthesis

1) Angew. Chem. Int. Ed. 2012, 51, 12842. 2) Angew. Chem. Int. Ed. 2018, 57, 12405. 3) J. Am. Chem.
Soc. 2023, 145,2765. 4) Org. Lett. 2024, 26, 6502.
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Synthesis of spiro-lactone derivatives obtained through the rearrangement reaction of helical
quinone derivatives and a study of their conformational isomers (Graduate School of

Engineering, Utsunomiya University)
(OTakuma Takahashi, Satoshi Joken, Yusei Akutsu, Michinori Karikomi

A helical quinone derivative, obtained via the oxidative coupling reaction of 2-
hydroxybenzo[c]phenanthrene (1),' was heated to induce a rearrangement reaction, forming a
spiro-lactone derivative.” In this product, an equilibrium exists in solution between two
conformational isomers, syn (3) and anti (2), which correspond to the same and opposite
orientations of the fused benzene moiety,2 respectively. To further investigate this equilibrium,
we synthesized several derivatives with substituents introduced into the benzene ring moiety
and examined the effects of factors such as solvent and temperature on their equilibrium
behavior.

Keywords : Spiro; Bisphenol; Cyclization; Quinone; Optical resolution

2-t Raxi XV cl7=F > ML OB v 70 RIS THRELND HE A
RIS ) UBEARODE BT 5 SN SOSEIT L, A8 e T 7 b UBERN AR
U722, = OERMITEE T TR B U oB 2 R — i Z2m < syn-ik
BV L B B HFmEL anti-iE (2)D O OFLJEBMERO LM NFIET B, F 2T
VEUVBEICERE S EA LT SO0 DOFEERE SR L. T ORI,
BER ORI L DEELAL N LT,

anti-form syn-form

1)  Synthesis of Helical Quinone Derivatives by Oxidative Coupling of Substituted 2-
Hydroxybenzo[c]phenanthrenes. M. Shahabuddin, A. Akutsu, T. Kimura, M. Karikomi,
SYNTHESIS 2017, 49, 1547.

2) Synthesis of poly condensed oxygen-containing helical heterocycles via rearrangement of
benzofused-2,2’-diphenoquinone derivatives, M. S. Hossain, S. Inoue, M. Shahabuddin, T. Kimura,
M. Karikomi Tetrahedron Lett. 2019, 60, 1682.
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Development of Cycloaddition Reactions Based on Precise Orbital Data Collection and
Analysis ('Graduate School of Pharmaceutical Sciences, Chiba University) O Shingo
Harada,' Hiroki Takenaka,' Tsubasa Ito,! Haruki Kanda,' Tetsuhiro Nemoto'

According to frontier orbital theory, chemical reactions are predominantly governed by the
interaction between the HOMO of the electron donor and the LUMO of the electron acceptor.
However, utilizing this principle for reaction design in practical scenarios remains challenging.
This difficulty arises because, even when sterically bulky regions possess a low LUMO level,
the lack of orbital overlap can prevent the reaction from occurring. We developed a semi-
automated code for visualizing molecular orbitals and successfully obtained the energy levels
of orbitals involved in pericyclic reactions. Our findings revealed that the reaction feasibility
is primarily determined not by the HOMO-LUMO gap but by the HOBO-LUBO gap. Based
on these data, we constructed 650,000 regression models, which revealed that a neural network
architecture (activation function: tanh; hidden layers: [145, 30, 45]) was optimal for predicting
the desired outcome. This approach enabled us to successfully obtain cycloadducts containing
complex fused ring systems".

Keywords : Pericyclic Reactions; Machine Learning, Frontier Orbital Theory

7w T 4 TEGERERIC KU, ABFROSIEFEICEFEERD HOMO, %A
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datasets of structural information
and orbital energy levels

1) S. Harada, H. Takenaka, T. Ito, H. Kanda, T. Nemoto, Nat. Commun. 2024, 15, 2309.
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Synthesis of Brensted Acid-Responsive Reversible “Turn-ON/OFF” Green Fluorescent Dyes
Based on Quinazoline Scaffolds Functionalized with NH, Groups ('Graduate Faculty of
Interdisciplinary Research, University of Yamanashi) OYuki Konakazawa,' Yuki Yamamoto'

Quinazoline scaffolds have been used as the excellent electron acceptor motifs in D-n-A
functional dyes for biological probes and OLED materials. On the other hand, multi-step
reactions with complex molecular structures are often required. Therefore, there is an urgent
need to freely control their fluorescence properties with simple molecular design.

In this study, we found that quinazoline derivatives with NH, groups at a specific position
showed excellent responsibility toward Brensted acids and reversible “turn-on/off” green
fluorescence occurred.

Keywords: Quinazolines, Fluorescent dyes, Bronsted acid-responsivity
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1) S. Achelle, J. Rodriguez-Lopez, F. R. Guen. J. Org. Chem. 2014, 79, 7564.
2) Y. Yamamoto, S. Kodama, A. Ogawa. et al. Front. Chem. 2022, 9, 822841.

© The Chemical Society of Japan - [PB]-2vn-39 -



[PB]-2vn-40 BALES B10585FES (2025)

O/N)L FMEIZ K A FBFRIEEVMDEZEHBNIL LA OTILFIL
1t =i

(FARERE) OKEF FHK - b RE
Cobalt-catalyzed direct perfluoroalkylation of arenes (Sagami Chemical Research Institute
(SCRI))OShota Mizuno, Munenori Inoue

Cobalt-catalyzed perfluoroalkylation under mild conditions has been developed.
Co(acac),/dppe/Zn catalysts efficiently promoted the perfluoroalkylation of anilines to give the
corresponding target products in good yields. Furthermore, we are actively investigating the
reaction mechanism through the characterization of intermediate complexes, and it was found
that the yields are substrate-dependent because the reaction proceeds by a radical addition-like
reaction
Keywords : Cobalt, Anilines, Fluorine, Perfluoroalkylation
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1) (a) Md.J Hossain, T. Ono, K. Wakiya, Y. Hisaeda, Chem. Commun. 2017, 53, 10878. (b) L. Cui, T.
Ono, Y. Morita, Y. Hisaeda, Dalton Trans. 2020, 49, 7546.3.
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Synthetic Study of Tetrathiaisophlorin Derivatives (' Graduate School of Science and Engineering,
Ehime University, > ADRES, Ehime University) OYuto Ohuchi,' Shigeki Mori,? Hiroyuki Tani?

Porphyrins are 18m-electron aromatic compounds and are known to adopt a tetramer cyclized
structure with pyrroles. Porphyrins have been studied in various ways, one of which is the core
modification of the central nitrogen atom. Tetrathiaporphyrin dication, whose synthesis was
confirmed by Vogel in 1989, are compounds in which the central nitrogen atoms are replaced
by sulfur atoms, and were reported to exhibit global 18 aromaticity. ” In 2012, Shinmyozu et
al. also reported the synthesis of tetraphenyltetrathiaporphyrin dication with a phenyl group
at the meso-position and tetrathiaisophlorin (5) with a pentafluorophenyl group. In this
presentation, we report on the synthesis of new tetrathiaisophlorin derivatives.”

Keywords : Thiophene, Isophlorin,; Synthesis; Tetracyclide,; Oxide
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1) J. Lex, H. Schmickler, M. Pohl, A. Herrmann, B. Knipp, M. Sicken, P. R6hring, and E.
Vogel, Angew. Chem. Int. Ed. Engl. 1989, 28, 1651.

2) M. Kon-no, J. Mack, N. Kobayashi, M. Suenaga, K. Yoza, and T. Shinmyozu, Chem. Eur.
J. 2012, 18, 13361.
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Synthesis of Disulfide Compounds with Bulky Rind Groups (Department of Applied Chemistry,
Faculty of Science and Engineering, Kindai University) O Atsuki Yoneda, Kei Ota, Tsukasa
Matsuo

We have been studying the development of aryloxide and arylthiolate ligands based on the
fused-ring bulky Rind groups and their application in the coordination chemistry of metal
complexes. Previously, we reported the synthesis and structures of lithium complexes and
lead(IT) compounds incorporating the Rind-based thiolates. We now report the synthesis and
characterization of bulky Rind-based disulfides, (Rind)SS(Rind), and diselenides,
(Rind)SeSe(Rind), which have been obtained by the oxidation reaction of thiols, (Rind)SH,
and selenols, (Rind)SeH. The dichalcogenides, (Rind)EE(Rind) (E = S or Se), were
characterized by NMR spectroscopy and X-ray crystallography. The synthesis of oligomers
alternating Rind units and dichalcogenide bonds are now under investigation.

Keywords : Sulfur; Selenium,; Disulfides, Diselenides, Fused Ring Steric Protecting Groups
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1) a) S. Kanazawa, T. Ohira, S. Goda, N. Hayakawa, T. Tanikawa, D. Hashizume, Y. Ishida, H.
Kawaguchi, T. Matsuo, Inorg. Chem. 2016, 55, 6643. b) K. Tanifuji, N. Yamada, T. Tajima, T. Sasamori,
N. Tokitoh, T. Matsuo, K. Tamao, Y. Ohki, K. Tatsumi, /norg. Chem. 2014, 53, 4000.

2) M. Hamura, K. Sugano, R. Matsukura, K. Ota, T. Nakahodo, D. Hashizume, T. Matsuo, Chem. Lett.
2023, 52, 140.
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Synthesis and photophysical properties of carbon-bridged oligo(phenylenevinylene)

derivatives with heteroatom substituents (Kanagawa University) oYosuke Saigusa, Kaede
Oishi, Yuiko Hattori, Kaito Sasaki, Hidekazu Nunobiki, Hayato Tsuji

Our laboratory has developed that carbon-bridged oligo(phenylenevinylene) (COPV)!
shows excellent properties as a material for next-generation optical technologies such as
organic solid-state lasers. In this study, we synthesized new derivatives of COPVs with silyl,
boryl, and phosphinyl groups at both ends, and systematically verified the effect of introducing
hetero elements. The UV-visible absorption spectra showed 9 nm and 15 nm long-wavelength
shift in COPV2-SiMes; and COPV2-Si;Mes, respectively, while 54 nm and 21 nm red-shift in
COPV2-BMes; and COPV2-P(O)Ph,, respectively, compared to COPV2 without terminal
substitutions. This trend was the case for their photoluminescence: COPV2-BMes; showed
significant redshift to 497 nm, which is longer by 64 nm than of parent COPV2, with large
Stokes shift of 1021 cm™. Relationship between their basic properties and utility as advanced
optical materials will be elucidated.

Keywords: phenylenevinylene, heteroatom, photophysical properties
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A Ar Ph Ph R= BMeSZ, P(O)th, SiMe3, sizMes

COPV2-R
1) H. Tsuji, E. Nakamura, Acc. Chem. Res., 2019, 52, 2939-2949.
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Facile Synthesis and Application of Four-membered Aminophosphine Derivatives ('Graduate
School of Science and Engineering, Ehime University) (OTomohito Nishibata, Shiho Matsushita,
Minoru Hayashi, Hidetoshi Ohta

Heterocycles containing nitrogen and phosphorus atoms are promising compounds as ligands
because of their particular coordination potentials. On the other hand, we have already reported a
synthesis of aminophosphine derivatives with a P-C-N connection by the reaction of phosphine
sulfides having a hydroxymethyl group with an amine. We wish to report a successful synthesis of
four-membered cyclic aminophosphine derivatives by applying the reaction of bi-functional
phosphine sulfide precursors with a primary amine.

Hydroxymethylphosphine sulfide 1 and benzylamine 2 were reacted as a model reaction in 10 mM
concentration using DBU as a base catalyst. The desired four-membered cyclic aminophosphine
derivative 3 was obtained in 63% yield. On the other hand, more diluted conditions (1 mM), the
yield of compound 3 was increased to 91%, indicating that 1 mM was the best condition. We will
report the results and the scope of the reaction in detail. The reduction of the obtained sulfide will
be also reported.

Keywords : Aminophosphine; Amine; Phosphine sulfide

BRI VIR ZBEREFEBZTRIMEEMIZ. ZoDHER D TREOFHE A TR LTk
MAFE~OICHPIFRFCE DB MEEM TH D, —HEE DT, & FrFd o A F 00
EHTHRAT AV ANT 4 REKET I EDRISIZE > T, P-C-N BiEHT5T
SRR T 4 VIEBEPIFELLIAGELOND Z EERE L TWD L, ASEZ ORIGE
L. ZHRMEDORAT 4 o Z)VT ¢ FRIBMEAL FH—kT7 I ORISIC LY | U VT &=
FRTFEBRNICEDMNERT 2 /) BSA 7 4 VBEEROAKREITo 2O THRET D,

ETNARE LT, EROBFUAFNRAT L ANLNT 4 R ERVIALTIV2D
RS 2R Uiz, Mt LCDBU 2V, 10 mM O &AM T Tirotz & 2 A,
HFF LB UBERY X ) ARAT7 4 VIFER 3 BEONATZ L OO0, ZONEIL 61%Th
o7z, £I T, EHIEAHMULIE ImM OFRMETRISEAIT T2 & 2 A, LAY 3 DR 91%
THOLND ZENbhotz, BETIE, ZOKCOFEME R EARKGAZ RS L &b
W AEEM I DRAT 4 L ANT ¢ REDIETIZ L D 4 ~DOEHUT OV T HIRR 5,

s 3

/©/PK\O/HOH +  HoN._Ph — /@J{:{,\lJph

3

1 2 4

D T REREL AR S5, KH &R, %5 33 A A LR ma 1P-106
2) IxT FERE. OKH JER. Mk FE. HARLES 5 103 FFEL E1133-2pm-05

cat. DBU
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Pentaalkyl Guanidines-Promoted Synthesis of Carbamate esters from Ammonium Carbamate
and Alkyl Halides (!Osaka Research Institute of Industrial Science and Technology, *Faculty
of Science and Engineering, Kindai University) O Masatoshi Mihara,! Taishi Watanabe,’
Kengo Hyodo,? Shuichi Nakao,' Takeo Nakai,' Takatoshi Ito!

Carbon dioxide is an ideal organic synthesis carbon source because it is an inexpensive,
nontoxic, abundant, and renewable feedstock. Therefore, an efficient transformation of carbon
dioxide into valuable chemicals is important from the viewpoint of a greener and more
sustainable industry. Herein, we describe that ammonium carbamate formed from carbon
dioxide and ammonia was smoothly reacted with alkyl halides in the presence of pentaalkyl
guanidines to give the corresponding carbamate esters.

For example, ammonium carbamate (1 mmol) was smoothly reacted with butyl bromide (1
mmol) in the presence of fert-butyltetramethylguanidine (1 mmol) to give butyl carbamate in
a good yield under mild conditions (eq 1). The yield in this reaction was suppressed by the by-
production of butyl N-butylcarbamate obtained from butylamine, carbon dioxide, and butyl
bromide. The reaction similarly proceeded in the case of an alkyl halide with a long chain such
as dodecyl bromide.

Keywords : Carbon Dioxide; Carbamates, Guanidines

TRALIRFE L, ZMT, WEH T, BERHAVERETH LD, AEAKICE N
T, HARARRZIRE LTEHAONTWS, TD7=, GRS 2 HIMEE O &
VMBS DR K BT 5 2 L E, BRERICELE L= Rt rTRE 70 PEE OB D B
ThbD, ZITE XA TAIANT T =V EZHWSZ 2k, RbiRFEET
VEZT ISR END NN URT =T AR N AT LRV & A L —
RIS Uy ST AN VBT AT VA G2 52 LI2ONW Tl 5%,

Bl ZIE, IR VEET =T A (1 mmol) (X, tert-7F VT T AFNTT =
P (1 mmol) f7E FCTRALZF /L (1 mmol) &EELMICEUG L, EAZREMT, B
HRURETAONNRI VBT TV EAER LT G 1), TOBRINEEIZ, 7F L7 I s
fRlbiRsE & BALT F D LND N-TF IV VBT FIVREIAET D201
KT L7, ARSIE, BIE RT oo L) EHO a7 AT VXL OG54 S [AEk
WZHEAT LT,

tBuN=C(NMe,), (1 mmol)

H,NCO, NH* + BuBr - > H,NCOBu (1)
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Synthesis of a Stable Benzo-1,2,3,4-bis(diselenete)

(!Department of Chemistry, Graduate School of Science and Engineering, Saitama University)
ORyotaro Moki,' Saito Masaichi'

The benzo-1,2-diselenetes is an intriguing class of compounds in terms of their high strained
structures, and electron-withdrawing groups were considered essential for the stabilization. In
the study, we have succeeded in the first synthesis of a stable benzo-1,2-diselenete 2 with no
electron-withdrawing groups. By taking advantage of the synthetic method here developed, we
have also achieved the first synthesis of a compound 3 bearing two diselenete units in a
molecule. The formation of compounds 2 and 3 can reasonably explained by the oxidation of
intermediary selenols 4 and 5, respectively. Further investigation on the properties of novel
diselenates 2 and 3 is currently in progress.

Keywords : benzodiselenete; selenium, high strain; for-membered ring

RV 2-VR LRy MIZDOEELNRRBURICKITTRER EOB AN
BLERVMEEM TH D03, ZHETEDOLRERITITEFRIENPMALEZZ LN TE
7o Dy AW T, A/txﬂ@%_AO®tV/ R A BT HLEW 1 ZRiBEA
L. BFRIEEZGERVEERRV12-CB LRy 2 OB TRRII L
7= (Schemel), ZOAEMIELAIGH L, XU V-1234-V LRy NOEKRERART &
ZA, PREANCS p AL TRISDEITL, B FRNICZ>OT L Xy MEEEZ AT %L
EREEY 3 DERHIZ b O TS Lz, WTFnofba®mb FicEAEL Tnd e L

J =V (ZENEN 4 KNS) BB LTEKRLIZEEZ NS, B —L 4 DL
1T FHNTEZ 7B, BV — /L5 T TR TORBILEISHEZ > TWDH Z &N
LMo Tz, BUE, oL xRy F2BLVO3OMHEEZFTAITNDHDT,

. He
P CHET 2,
Scheme 1. Synthesis of diselenete derivatives
Se'Bu Se'Bu Se'Bu
f ‘BuS. SeH
BBr(1 equiv.) BuSe Se\ EtOH use e o ‘BuSe Se
PhF BBr | ——— —_2 |
SeBu ‘BuSe Sé BuSe SeH Buse Se
4 Se'B
BuSe Se'Bu Se'Bu eBu Se'Bu
— - - - 4 - 2
‘BuSe Se'Bu — - ~ -
Se'Bu SeBu Se'Bu Se'Bu Se'Bu
S —
1 BBr3(2 equiv.) Vst Se EtOH HSe SeH o, se Se—Se se
T BBr| ——> — | |
'S¢ s€ HSe SeH Se Se—Se Se
Se'Bu Se'Bu Se'Bu Se'Bu
- 5 - 3

1) Kimura, T.; Nakahodo, T.; Fujihara, H. Heteroat. Chem. 2018, 29, €21472.
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Synthesis and Application of a New Conjugated Polyimine ('Graduate School of Science and
Engineering, Okayama University of Science, *Faculty of Science, Okayama University of
Science, *Osaka Research Institute of Industrial Science and Technology) O Takahiro
Oshima,' Kentaro Ikeda,! Tomoka Hashimoto,> Makoto Saito,> Hideyuki Higashimura'-?

Lithium-ion secondary battery typically uses mixed oxides of cobalt, nickel, etc. as the
cathode material, but organic cathode materials, being free of such rare metals, offer potential
improvement of the capacity per weight. Among the materials, hexaketocyclohexane (HKC)
has the highest theoretical capacity (957 mAh/g) but dissolves in organic electrolytes.

Thus, we designed a conjugated polyimine (CPI) maximizing the proportion of C=N bond,
a lighter unit for accepting one electron. Two targets, CPI-1 and CPI-2, can be synthesized via
condensation of HKC with hydrazine (HYD) and glyoxal bishydrazone (GBH), respectively.
These theoretical capacities are 1010-1030 mAh/g and higher than the value of HKC.

The condensate of HKC and HYD (55% yield) showed a reversible capacity of 175 mAh/g,
which was much lower than expected. The product from HKC and GBH (64% yield) improved
the reversible capacity to 268 mAh/g, due to the longer spacer between amine groups.
Keywords Polyimines, Lithium-lon Secondary Battery; Hexaketocychohexane; glyoxal;
hydrazine

UF T hA A ZIRER (LIB) OEMMELE LT, BIfEa L b=y e
DL R ERB AN DI TND D, AR EMIIL T AZ LT Y —THEYZY D
BERAREZN ETXLEENRS S, AHKEME LT, TRETATIH T v 7
X4 (HKC) 7% 957 mAh/g & B A ER K TH > 7208, BIRIRICIARET 5 RADH
o721,

Fex 1L, BRI AR @1 C, Fr—EB A=y FE LTRETHD
C=NfiaDElG LR Lz, AR Y A 2 (CPI) ZxEl L7, B{RmIZIE, HKC
Lt RFY (HYD) IZ VU FFH—L b2t KTV (GBH) OfFd CPI-1 X
I% CPI-2 (Scheme A XiX B) &AM L7z, T bOHmA &L 1030 & 1010
mAh/g £ 720 . AREIEMOBGARREE LRk e D,

HKC & HYD %Z<E/lkt 1:3 CKEBEH 110°Cx24 h Mt S, BEOERD IR
55% TR biLTc, AREMITIEMMETH VD . LIB EARGHAL Crlfis =1 175 mAh/g &

720, BEERARLVKIFEIC A o N

[EF Lz, = OBFEITH R : Ny e
PEZRTo DA T2 /R AP o o) a N N
FTHDHZENEZLND o AN
N, DT I DAR—H— HKC HYD CPI-1
LT L THESH L
WA Tz, HKC & B o . ONTSTIN
GBH % [FMRICEIE L, I Oy 70 o (Noy NHs Ny
PE R A A ) 2 I 64% T o o z N NNsy
iz, ZOFMRET 268 o N

mAh/g 12 1f) E L7z, HKC GBH CPI-2

) Y. Lu et al., Angew. Chem. Int. Ed. 2019, 58, 7020.
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Development of Synthesis Method of 3-Todo-2H-chromene (' Graduate School of Agricultural
Science, Kobe University, > Faculty of Agriculture, Kobe University, *Graduate School of
Science, Osaka Metropolitan University) Bubwoong Kang,! Oltsuki Toyoguchi,? Tetsuya
Satoh?

Isoflavenes are a group of compounds widely found in natural products and their synthetic
intermediates, exhibiting significant biological activity. As a result, many synthetic methods
for isoflavenes have been developed. Among these, the cross-coupling of the AC- and B-ring
units is a particularly valuable strategy for obtaining a variety of derivatives. In this approach,
2H-chromene bearing a functional group at the 3-position is utilized as the AC-ring unit. While
3-iodo-2H-chromene is a promising candidate as the AC-ring unit, its synthesis has not been
reported to date. Recently, we reported an efficient method for the synthesis of 3-cyano-2H-
chromene.® In the present study, we report the conversion of the cyano group in 3-cyano-2H-
chromene into a carboxyl group via hydrolysis, followed by Larrosa’s decarboxylative-
iodination reaction,’ to 3-iodo-2H-chromene, a promising new synthetic building block.
Keywords : isoflavonoid; chromene; natural product; total synthesis; decarboxylative-
iodination

AV T T NRUNTEYTEE R T KRB OE T EIRIZIA K BB b L&t
Thd, TDTDA YT TXUDOERIEITEZ B INTE T, TORTHEER
FHEREEL-ODOERREREL LT ACELI=y FE BRIy MO B RN
TV TREFOND, ZOFETIEINICERER A FFO 2H-7 12 A V% AC B
=y FELTHWS, AC Bgr=v & LT 3-F—K2H-Z7 B X IHLTH D,
ZOEMITME I N TV, & AT, HxIFTHE3-VT /-2H-7 0 A N
AT D FELRE LT % £22C, KT 3-2 T /2H- 7 0a A DT )5
B KGRI L0 VIR Ve~ & 2848 L, #el) T Larrosa © ORI /LR LAl
D S URRIC IRV HTe i GaE e LTHIRFCE 5 3-9— R2H-7 2 A v
NEBWTH LR TEOTHET D,

1) NaOH

.
2) Larrosa's
= C /\/\ \0 cross
CN method

coupling
new building block Isoflavene

a) Efficient synthesis of 3-cyano-2H-chromenes using 4-Dimethylaminopyridine (DMAP) has been
reported. B. Kang, K. Ikeda. Chem. Pharm. Bull. 2023, 71, 318-325.

b) Transition-metal-free decarboxylative iodination reaction has been reported. I. Larrosa, G. J. P. Perry.
J. Am. Chem. Soc. 2017, 139, 11527-11536.
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Synthesis and Application of a New Aromatic Polyimine ('Graduate School of Science and

Engineering, Okayama University of Science, *Osaka research Institute of Industrial Science
and Technology) OXentaro Ikeda,' Takahiro Oshima,! Makoto Saito,? Hideyuki Higashimura'

Lithium-ion secondary battery generally has mixed oxide cathode, which leads to low
capacity per weight. Recently, organic cathodes have attracted attention, and among the
insoluble types in organic electrolytes, a two-dimensional COF (Covalent Organic Framework)
with C=0 and C=N structures shows the highest theoretical capacity of 773 mAh/g.

We designed a two-dimensional aromatic polyimine (API) by condensation reaction of
hexaketocyclohexane with pyrazinetetramine. APl consists almost of C=N structures and
shows a theoretical capacity of 893 mAh/g, which is higher than that of the above COF.
Keywords : Polyimine; Hexakotocyclohexane, Pyrazinetetramine; Lithium ion secondary
battery, Organic Cathode
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1) M. Wu et al., Nano Energy 2020, 70, 104498.
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Asymmetric synthesis of a,-diamino acid with tetrasubstituted stereogenic carbon centers using
heteroarylamide-phosphine/Ag(1) catalyst (' Graduate School of Engineering, Nagoya Institute of
Technology) OSayuri Okajima,' Yuka lizuka,' Shuichi Nakamura'

Highly functionalized chiral amino acids are useful structures in pharmaceuticals, therefore the
development of the synthesis of such chiral amino acids is desired. Recently, asymmetric
nucleophilic addition of Schiff base nucleophiles with ketiminoesters has been developed, but
there are no examples for the reaction with acyclic ketiminoesters. We here report the
enantioselective reaction of glycine Schiff base with acyclic ketiminoesters in presence of AgOAc
(10 mol%) and heteroarenesulfonamide-phosphine ligand (5 mol%) in THF at 0 °C to afford
corresponding a,B-diamino acid derivatives bearing tetrasubstituted stereogenic carbon centers in
high yield with high enantioselectivity.

Keywords: catalyst, a,f-diamino acids, heteroarenesulfonamide, phosphine ligand
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1) C. Zhang, J. Yang, W. Zhou, Q. Tan, Z. Yang, L. He, M. Zhang., Org. Lett. 2019, 21, 8620.
2) J.-Y. Zhu, W.-L. Yang, Y.-Z, Liu, S.-J. Shang, W.-P. Deng, Org. Chem. Front. 2018, 5, 70.
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Generation of N-Heterocyclic Carbenes with Guaiazulene moieties and Synthetic Study of
Their Metal Complexes (Department of Chemistry, Graduate School of Science and
Engineering, Saitama University) (ORena Itakura and Ohki Sato

2-lodoguaiazulene 2%, derived from 2-(pinacolato)borylguaiazulene 1V, was reacted with
imidazole in the presence of copper iodide and N-hydroxysuccinimide to give imidazole-
substituted guaiazulene 3. The imidazolium salt 4, as a precursor of the N-heterocyclic carbene
(NHC) with a guaiazulene moiety, was synthesized from 3.

The reaction of 4 with silver oxide gave the NHC-silver complex 5. We have synthesized the
metal complexes 6 by the metal exchange reaction of 5 with Pd(Il), Ir(I) and Cu(l) reagents,
respectively.

The 3,3'-dimer 7 was synthesized by the reaction of 4 with iodine. We have also attempted
the synthesis of metal complexes of 7.

Keywords : Guaiazulene; Imidazole; N-Heterocyclic Carbene; Metal Complex
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A IE Y UL 4 ITRLERAER S8 L 2 A, NHC-#RSEA 5 OB RICHEZh L
oo BEDNTZEREEIR 5 LXT DT A0, AV YT A1), S1)REED 4 A BN
5. ®ET 5 NHC-&EEEK 6 DA EIT- T2,

Flo, AIXVY UL 4 LEEKRIURELORNCEY, 33- 8K 7 AL
7o T OEE I ND NHC $HED A RIZ OV T HigE Lz,

A | NfiN o
’ f - 2 ARS

+

f\N CO Pd, I, cu!
AN Guaiazulene-NHC
g —_—

+
/=N -
A reagents
OQ N\% ! ggo’ metal complexes

A
4 OQ N;N X °

5
1) K. Kurotobi, M. Miyauchi, K. Takakura, T. Murafuji, Y. Sugihara, Fur. J. Org. Chem., 2003, 18, 3663-
3665. 2) M. Narita, T. Murafuji, S. Yamashita, M. Fujinaga, K. Hiyama, Y. Oka, F. Tani, S. Kamijo, K.
Ishiguro, J. Org. Chem., 2018, 83, 1298-1303.
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Synthesis and Properties of Aminotroponimine-dimers and the Related Compounds
(Department of Chemistry, Graduate School of Science and Engineering, Saitama University)
(OKento Ichinomiya and Ohki Sato

We have tried the synthesis of the aminotroponimine (ATI)-dimers 3. A small amount of ATI-
dimer 3a was obtained by the reaction of ATI 1a with iodine.

Whereas, ATI-dimers 3a and 3b were synthesized in low yields by the reaction of the dication,
derived from 2-methoxytropone-dimers 4, with amines 5a and 5b, respectively. The reaction
of 4 with amines 5 gave the corresponding 2-aminotropone-dimers 7a and 7b.

We investigated the electrochemical properties of the ATI-dimers 3 and the related compounds.
Keywords : Aminotroponimine; 2-Aminotropone; 2-Methoxytropone; Dimer
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Synthesis and Photophysical Properties of New Responsive A’-Phosphinines (Graduate School
of Science and Engineering, Ehime University) O Ryusei Ikeda, Hidetoshi Ohta, Minoru
Hayashi

In recent years, fluorescent dyes containing heteroatoms in their conjugate system have
attracted much attention. Among them, phosphorus-containing fluorescent compounds become
one of the major research topics. We have reported the synthesis and optical properties of
fluorescent A’-phosphinines, which showed bright emission in solution and solid-state. Their
emission wavelengths can be successfully tuned from blue to near-infrared regions by
modifying their substituents. Herein, we wish to report the successful syntheses of responsive
A’-phosphinine derivatives with pyridyl functional groups. The optical properties of the
obtained A’-phosphinine derivatives will also be reported.

Keywords : Phosphinine, Fluorescent dye, Heterocyclic compounds, Phosphacycle,
Phosphorus ylide
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1) Hashimoto, N., Umano, R., Ochi, Y., Shimahara,K., Nakamura, J., Mori, S., Ohta, H.,
Watanabe, Y., Hayashi, M. J. Am. Chem. Soc., 2018, 140, 2046.
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The reaction of a tetranuclear silver complex with 1,8-naphthylbis(sulfane)carbon(0) and
(NHC)AuCI ('College of Industrial Technology, Nihon University) O Hiroto Kobayashi,'
Keiko Noguchi,' Takayoshi Fujii'

Divalent carbon (0) species, also known as carboneare all four valence electrons in - and
7- type lone pair (LP) orbitals and are stabilized by two ligands (L). We attempted to react
tetranuclear silver complex [Ag4(NBSC)4]4BF4 (1) with a bulky substituent, (NHC)AuCl. The
reaction was carried out using 1 with 2 equivalents of IMesAuCl. '"H NMR spectra, single
crystal X-ray structure analysis, and elemental analysis suggested the formation of 1,
[Au(NBSC)(IMes)]|BF4(2), and [Au,Ag>(NBSC)4]4BF. (3).

Keywords : Carbone,; Polynuclear Silver(l) Complex; N-Heterocyclic Carbene
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1) T. Morosaki and T. Fujii, ‘‘Advances in organometallic Chemistry<‘, ed. P. J. Pérez, 2017, Vol.

68, Chap. 3, Elsevier Inc. Cambridge, 137.

2) L. Perrin, E. Clot, O. Eisenstein, J. Loch, and R. Crabtree, Inorg. Chem. 2001, 40, 5806.
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Oxidative Synthesis of Closed [6]Helicene (Department of Applied Chemistry, Okayama
University of Science) OToshiki Sakami, Akira Iwakura, Toshiyuki Tsukida, Yasuhiro Okuda,
Akihiro Orita

Helicenes are polycyclic aromatic hydrocarbons with ortho-fused benzene rings, known for
their chirality induced by a helical framework. This unique property makes helicenes promising
candidates for chiral materials, particularly in applications utilizing circularly polarized
luminescence. In this study, we synthesized sulfonyl [6]helicenes through the oxidative
photocyclization of bis(sulfonylethenyl)arenes, followed by subsequent transformations to
obtain closed [6]helicene.

Initially, sulfonyl [6]helicene 2 was obtained by irradiating a toluene solution of
bis(sulfonylethenyl)arene 1 and iodine with a purple LED. Next, sulfonyl [6]helicene 2 was
reacted with a Grignard reagent in the presence of Ni(acac), and a carbene ligand in THF for 1
h, yielding 3. Finally, FeCl; was added to a CH,Cl, solution of 3 to afford closed [6]helicene 4
in 70% yield. In this presentation, we also discuss the optical properties of the synthesized
helicenes.

Keywords : Closed Helicene,; Scholl Reaction; Oxidative Photocyclization
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1) a) Hatakeyama, T.; Hashimoto, S.; Oba, T.; Nakamura, M. J. Am. Chem. Soc. 2012, 134, 19600. b)
Birk, J. B.; Birch, D. J. S.; Cordemans, E.; Vander Doncket, E. Chem. Phys. Lett. 1976, 43, 33.
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Comparative Study of Intramolecular F-Se Interactions in Imidazopyridine Derivatives
(Department of Applied Chemistry, College of Engineering, Chubu University)
OYuto Kato, Osamu Niyomura

We have synthesized selenium compounds with an imidazopyridine skeleton containing
fluorine atom and investigated the formation and effects of intramolecular F---Se interactions.
In this study, we examined in detail the electronic effects of the introduction of substituents on
selenium atoms and the steric effects of complexation. The strength of the interaction was
compared from F--:Se coupling constants by NMR. The structures of metal complexes were
compared by X-ray crystallography. For example, F---Se coupling constants of selenide 1 (R =
2-Py) was “Jse.r =28.9 Hz, while selenoxide 2 (R = 2-Py) was 52.0 Hz, suggesting the formation
of stronger F---Se interactions. X-ray crystallographic analysis of the complex 3 (ML, = ZnCl»)
showed a slight shortening of the F---Se distance, from 3.37 A in 1 to 3.31 A.

Keywords : Imidazo[l,5-a]pyridine; Selanyl Group; Fluorine; Intramolecular Interaction,
Metal Complex
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Development of High Lewis Acidic Metal Cations by Solvent Coordination Inhibition of
Low-Polarity Solvent-Soluble Carborane Anions ('Faculty of Textile Science and Technology,
Shinshu University, ‘Research Initiative for Supra-Materials, *Graduate School of
Pharmaceutical Sciences, University of Tokyo) O Yuta Koike,'Mutsumi Kimura,'? Masanobu
Uchiyama,™ Yu Kitazawa®

Metal cations act as Lewis acids, promoting reactions through bond activation. Because these
cations form salts with counteranions, metal salts inherently have low solubility in low-polarity
solvents. Consequently, their use is often limited to high-polarity solvents, leading to
deactivation of the cation through solvent coordination (Reference 1). In this study, we sought
to overcome this dilemma by developing a lipophilic anion [1], obtained by introducing a long-
chain alkyl group into a weakly coordinating carborane anion. Our goal was to elicit the
intrinsic Lewis acidity of the metal center by suppressing solvent coordination. The newly
developed anion [1] can be exchanged with Cs and Mg to afford the corresponding salts, each
exhibiting high solubility in carbon tetrachloride at concentrations of 500 mM and 100 mM or
higher, respectively. Furthermore, evaluation of their Lewis acidity in low-polarity solvents
revealed that both the transfer reaction of quadricyclane (C—C bond activation) and the Friedel—
Crafts reaction of 1-fluoroadamantane (C—F bond activation) proceeded successfully. These
findings demonstrate that suppressing solvent coordination effectively enhances the Lewis
acidity of metal cations.
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1)Riddlestone, 1. M. et al., Angew Chem Int Ed. 2018, 57 (43), 13985.
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Optimization of reaction conditions for the synthesis of fullerene derivatives
(PCBMs) using sulfone compounds as precursors.

(Osaka Research Institute of Industrial Science and Technology) OTakatoshi Ito, Shuhei
Sumino, Fukashi Matsumoto, Toshiyuki Iwai

Fullerene derivatives are important as electron acceptor materials, and the development of
an efficient method for derivatizing fullerenes is desirable. However, fullerene molecules have
many highly symmetric double bonds, making it generally difficult to introduce substituents
selectively and efficiently. In this study, we were able to synthesize PCBM of fullerene
derivatives in good yield by using a newly developed precursor containing a sulfone group. We
report on the investigation of the optimal reaction conditions.

Keywords : methanofullerene ; selective reaction ; electron acceptor ; addition—elimination
reaction
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1) T. Ito, T. Iwai, F. Matsumoto, K. Hida, K. Moriwaki, Y. Takao, T. Mizuno, T. Ohno, Synlett, 2013, 24,
1988., T. Ito, Y. Inoue, T. Iwasawa, S. Sumino, F. Matsumoto, T. Iwai, K. Moriwaki, Y. Takao, T. Mizuno,
T. Ohno, Synlett, 2017, 28, 1457.
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