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Synthesis of Macrocyclic Compounds of Anthracenes with Electron-donating Substituents and
Formation of Saturn-shaped Complex with Ceo (School of Science, Tokyo Institute of
Technology) OYuki Shigihara, Eiji Tsurumaki, Shinji Toyota

We reported the synthesis of 2,7-anthrylene cyclic hexamer 1 and its formation of Saturn-shaped
complex with fullerene Cgo stabilized by multipoint C—He**r interactions!'\. We here synthesized
cyclic hexamer 2 with two electron-donating mesityloxy groups in each anthracene unit to
investigate the substituent effect. Cyclic hexamer 2 was synthesized by Yamamoto coupling of the
corresponding 2,7-dibromoanthracene in 16% yield. Formation of a Saturn-shaped complex with
Ceo was confirmed by 'H NMR and fluorescence quenching titration experiments. The association
constant K, was determined to be 3,600 L mol™" in toluene at 296 K, which was larger than that of
1. This result suggests that the electron-donating substituents enhance the association with the guest
molecules. The association constants were also determined for C7 and other guests.

Keywords: Macrocyclic compounds; Yamamoto coupling, Saturn-shaped complex;
Anthracenes; Fullerene
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v Ceo @l LT EREESHAZ T 5 2 & 2@t L2, AR TR, AR My T
TARREDET R T T B Z 2 BT E GO A v F 4% 25 (OMes £5)
ZASPINZEALLET vy ot ra=y FEHOWTRERILAEYZ G L, Co kDI
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D, 2 & Coo DEEIRTER ZHER L., Rl 1 296K TORATER % K,3,600 Lmol™ &
E LT, ZOEIX, 1 OGEHATREL, EF G EOBHE NS A RET 5 2 &
DB ENTz, £72. Cro/ o7 A N EDEHACHONWTHLRETEREZRE L, WEE
sk U=,

Previous work This work

1 DCSU 2D Cag

K, 2200Lmol" K, 3,600 L mol”’

[1] Y. Yamamoto, E. Tsurumaki, K. Wakamatsu, S. Toyota, Angew. Chem., Int. Ed. 2020, 57, 8199.
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Synthesis and Properties of Dithiazolopyrrolo[3,2-b]pyrrole (' Graduate School of Engineering,
Kyoto University, *Institute for Integrated Cell-Material Sciences (WPI-iCeMS), Kyoto
University) O Akihiro Goto,' Junichi Usuba,” Aiko Fukazawa®

In this study, we successfully synthesized dithiazolopyrrolo[3,2-b]pyrrole 1, an A—D-A type
n-conjugated system with a fully fused structure, during our studies on the synthesis of novel
nitrogen-containing antiaromatic m-conjugated systems. Quadrupolar-type m-conjugated
systems in which electron donors (D) and acceptors (A) are linked in an A—D—A fashion are
valuable as fundamental structures for various types of applications such as highly luminescent
dyes, narrow-bandgap polymers, and non-fullerene acceptors, with various basic frameworks
being investigated. However, it remains challenging to incorporate an A—D—A structure into a
fully fused system. Based on the previously reported synthesis of indoloindole,' we thoroughly
investigated the conditions for the intramolecular oxidative cyclization of di(4-amino-5-
thiazolyl)acetylene 2 as a substrate leading to the successful synthesis of 1 in a moderate yield.
The synthesis and properties of dithiazolopyrrolo[3,2-b]pyrrole derivatives with various
substituents at both ends will also be reported.

Keywords : double cyclization, thiazole, pyrrole, polycyclic m-conjugated skeleton

BEAEEGA (D) EEBEFZHENE (A) 2 A-D-A BUSESE L 7- W EM-FOJEE ©
AR, BEAMEAROP N Ry v PRERRY ~v—, T T—L T 7 &7
2 —MEIOREAEE L LCTHEHTH Y, ZREREREHKOMAEDEDFRI LT
B, LnL7ens, A-D-A B %2 52 RICHEER L 72 o I AaA T Z & 13HRER
ELTHESG TRV, 20X R0 L EARME T, it/ adER 5 BR o it
BR DB MR OEE T, EeMEEE b A-D-A Bl 1 R THLHIUF T
o rnr[32-htr—/ 1 OEKIZE L.

BEROA > RuaAf v R= VOGRS #5582, Y@ 7T -5-F7 7V W7k
F L 2 BIE LT D0 THNBCIBRLS OS2 MUK L7ofE R, vF
TYurvrunB32-htr—/1 1 ZHEREDOIETHESDL Z LIZHEI L (Scheme 1), 1
INFOOFENFIENETTZEEZHBEMNT LT (Aem=403 nm, &r=0.20 in CH,CL). A%
FTIE, MbmlCfE 2 OEHEEZ & OFEIRO IS LOHEIC SN THERET 5.

Scheme 1
NHBoc 5. SiMe,t-Bu
SiMe,t-Bu  Cu(OAc), Boc \(
S 2 : N |
)NI\\ _ \\I( (1.0 equiv.) i SUN
o N DMF NN\
tBuMe,Si” S 100 °C, 30 min ‘ N
) Boc
BocHN t-BuMezsi)\S
2 122%

1) J. Yu, Du. Zhang-Negrerie, Y. Du, Org. Lett. 2016, 18, 3322.
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Synthetic study of molecular valve-pillar[6]arene conjugates ('Department of Chemistry and
’Research Center for Materials with Integrated Properties, Toho University, *Department of
Chemistry, Education Center, Chiba Institute of Technology)OOubu Noguchi,' Tomoki Katayama,'
Mari Ikeda,? Shunsuke Kuwahara,!> Yoichi Habata!-

Recently several groups have demonstrated artificial molecular machines, showing switches, gears,
brakes, shuttles, and motors. We have reported a new molecular valve (1), which are expected to
work as the one-directional molecular transport system by photo-irradiation. In this study, we
designed a new molecular valve (2) in which the pillar[6]arene derivative is linked as a pocket.
Since 2 can rotate the valve part in one direction by light, it is expected to transport the cationic
molecule at the crown ether site to pillar[6]arene site by photo-irradiation. Here we will report the
synthesis of pillar[6]arene derivative (9). Pillar[6]arene derivative (7) was synthesized from
iodobenzene (6) with paraformaldehyde and BFs. After introducing acetylenes into 7, 9 was
obtained by Huisgen cyclization using one equivalent of diazide 9.

Keywords: Molecular machine,; Pillar[6]arene; Molecular valve; Huisgen cycloaddition

AR, Bt & OSNRIICINE U CTH A 2B EZ 1T © 0 F~ 3 v OBFETH
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Peripheral Protection of [7]Helicene and its effects on the Photophysical Properties (' Institute

for Chemical Research, Kyoto University, “PRESTO, Japan Science and Technology Agency)
OReo Shimura,' Zhibo Liu,' Takashi Hirose'

Helical polycyclic aromatic hydrocarbons (HPAHSs) are expected to exhibit strong circular
dichroism (CD) and circularly polarized luminescence (CPL) because of their helically-twisted
electronic structures.' In terms of the application of chiral emitters, chemically stable chiral
luminophores are required to create circularly-polarized organic light-emitting devices (CP-
OLEDs).? In order to develop the molecular structure of chiral emitters that exhibit good
luminescence properties in the solid state, it is necessary to elucidate the excited state dynamics
in the solid state and their electronic interactions between the chiral emitter and the solid matrix.
In this work, we focused on a [7]helicene derivative with partially saturated six-membered
rings consisting of propylene group fused to the outer moiety of the helically twisted m-
conjugated core, which was prepared according to the previously reported synthetic method.?
In this presentation, the effect of protecting the helical n-conjugated core with a cyclic alkyl
skeleton on the luminescence properties will be discussed in detail.

Keywords : Emission Properties; Chirality, Cyclic Alkyl Flamework, Helicenes

DR ARDELZFHOZERTEBRERILKFE (HPAHs) X, bEAMRIZIR NS0T
BLUEICHR LT, B M (CD) 8L OHmERSE (CPL) #itz md 2 &2
MrESiLD 2, BERIREEC RGBSR E 2 R 9% T VR IAR Dy T4k 1E & BRPE 3
LTI, BEREBICBIT 52X 7V EFEOBEIRELERESY 4TI 7 X%
R 2 B B 5 o AAFSETIL, SMEBALIS B9 fafn L7 N BER A #iss L7-[7]
A~V UFHER 1) O=—0 2y THEEICER LY, 20t ERET S & &
HIE Uiz, ARETIE, DEARD o B a7 ZBIRT LV EH& CIRE L2
B DORNFFE~DHEIZHONW TR TR EOR R A E 2 TGEMICER T 2.

1) Y. Shen, C.-F. Chen, Chem. Rev. 2012, 112, 1463. 2) D.-W. Zhang, M. Li, C.-F. Chen, Chem. Soc. Rev.
2020, 49, 1331. 3) Y. Nakakuki, T. Hirose, H. Sotome, H. Miyasaka, K. Matsuda, J. Am. Chem. Soc.
2018, 140, 4317.
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Synthesis and Properties of Carbazole Dimers Annulated with a Benzene in Various Manners
(Graduate School of Science and Engineering, Gunma University) OMasaki Maeda, Yuya
Domoto, Yosuke Nakamura

Carbazole dimer 2 with helical structure in which two carbazole moieties are annulated with
a benzene was synthesized by Migita—Kosugi—Stille coupling using dibromide 8 and
bis(trimethyltin), in order to compare its photophysical and electrochemical properties with
those of 1 and clarify the effects of difference in the annulation manners on their properties.
Keywords : Carbazole, Fused Polycyclic Aromatic Compound, Photophysical Properties,
Electrochemical Properties, Chiroptical properties

B, YRS TIIRU B UBRIZ2 DDA — U RFER L, b AREZ AT
%1 &G L B, a7 T 0 B VERESCE SR 2B D T L,
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B2 HAEMW 2 AR L, MEBREE R OE VD ZEMIE I RIF TRV R A AL N T D 2 &
EL7z, 61T, MEBRERORLR S 3,4 1250 THLAKRTHZ L E LT,

QQD CﬂQ 3 j ® g
N N
- ™ Vel Q Q N Q Q "
Et Et N
d Et’ Et’ Et
=

FF. 2DE5ICET L7 (Scheme 1), SCEKIZIE- TR LTZ 5 D=F L LIZ LD
6 & L7, Fix OB LHIZFAWTHIL IR T OBRERBRTZD, TI3ELN2)
S72,ZZTNBS & AIBN ZFHNNT 6 DA FIVEAE DT ot A FNVIRICEHR LT-14.
ARG EAT T2 Z A, TEHFDHZ LTI LTz, 7D McMurry KSIZ LD 8 245
7=, 8 ® Ni(COD), % i\ 7= Ullmann JSIZ &> T 2 DEREMGTT L7223, 2 1356
Nignoi-, W28 E A (KU AF LA X) L@ Migita—Kosugi-Stille i % Hat L
=LA, THNMR & GC-MS (2L Y 2 DERI R Sz, BIE 2 OHEBEZHEL

W5
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5 7

’\“ i Ni(COD),, COD
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Synthesis and properties of novel aza[5]helicene with acridine backbone (' Graduate School of
Human and Environmental Studies, Kyoto University) OMoeko Chujo,' Satoru Hiroto'

Helicenes are widely investigated m-conjugated molecules that have helical structures and
excellent optical properties. Previously, we found a simple method for synthesizing n-extended
azahelicenes with oligoacene backbone that exhibit excellent luminescence and chiral
luminescence properties. Dye emitting and absorbing in the near-infrared region has been
actively studied as a bioprobe, but there are few reports on helicene-based near-infrared dyes.

In this study, we synthesized novel helicene 2 with pyridine-type nitrogen for the purpose of
exhibiting bathochromic shift, adding water solubility, and increasing molecular stability.
Acridine 1 with an amino group and a triisopropylsilylethynyl group was prepared. In the
oxidation of compound 1, target compound 2 and compound 3 were successfully synthesized
by using Magic Blue which is stronger oxidizing reagent than DDQ. Both compounds showed
luminescence, and the luminescence showed interesting behavior in methylene chloride,
changing upon addition of acid or light irradiation.

Keywords : Azahelicene; Acridine; Photochromism
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U ER—R L LR DOHRE TR TN S,

AWFFE TR R SEI A~ DO WL - FEEDFEBLOKIEME D - AL B DL EME DK %
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Scheme 1. Oxidation of 2-amino-9-TIPSethynylacridine with Magic Blue.
1) Hiroto, S. et al. Angew. Chem. Int. Ed. 2012, 51, 10333.
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Synthesis of Large Macrocycles based on the Functionalization of
Azabora[6]helicene

(Graduate School of Engineering, Kyushu University) O Yuchuan Jiang, Soji Shimizu
Keywords: Helicene; Polyaromatic Hydrocarbon; Helicity; Macrocycle

Recently, heterohelicenes have attracted much attention because of their prominent
chiroptical properties. In our previous study, a new synthetic method of heterohelicene was
developed based on a Schiff base forming reaction.! Azabora[6]helicenes was successfully
synthesized from commercially available 2,6-diaminopyridine and 6-bromobenzo[c,d]indole-
2(1H)-one. Although its helical structure was elucidated by single-crystal X-ray diffraction
analysis, we failed the chiral resolution due to the fast helical inversion in solution.

In this study, to further extend the synthetic chemistry of azabora| 6]helicene, its peripheral
functionalization and macrocyclization were investigated. The precursory azabora[6]helicene
bearing bromine substituents was synthesized from 6-bromobenzo[cd]indol-2(1H)-one 1 and
2,6-diaminopyridine 2 under similar reaction conditions using o-dichlorobenzene as a solvent
instead of toluene in the previous study. As a boron reagent, BPh;ePPhs was used, and the target
dibromo-substituted azabora[6]helicene (3) was obtained as an axially-phenyl-substituted form.
Trimerization of 3 was conducted by Yamamoto coupling reaction using Ni(COD), as a catalyst.
The MALDI-TOF mass analysis revealed the formation of the trimer species (4). The
compound was purified by silica gel and gel permeation chromatography for further
characterization. Preliminarily, the 'H NMR spectrum of 4 showed several signals probably
due to the presence of structural isomers. Currently, the final Scholl reaction of 4 to obtain 5 is
undertaken.

In this poster presentation, the synthesis and characterization of 3 and 4 and the progress
in synthesizing 5 will be reported.
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1) S. Shimizu, Chem. Commun. 2019, 55, 8722.
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Structural property of aromatic squaramides with chiral side chains (' Department of Chemistry,
Faculty of Science, Ochanomizu University, *Department of Chemistry of Functional
Molecules, Faculty of Science and Engineering, Konan University, *Faculty of Pharmaceutical
Science, Showa Pharmaceutical University, *Institute of Biomaterials and Bioengineering,
Tokyo Medical and Dental University) OKazusa Kuyama', Kousuke Katagiri®, Masatoshi
Kawahata®, Hiroyuki Kagechika®, Aya Tanatani'

Squaramide is a diamino derivative of squaric acid, a four-membered cyclic dibasic acid,
and has cis/trans isomer depending on the partial double-bond character of the C—N bond. N, N -
Diphenylsquaramide exists in (trans, trans) from, while its N,N’-dimethylated compound
existed in (cis, cis) form, in which two benzene rings locate at face-to-face position. Previously,
we reported that an aromatic squaramide 3MS consisting of three benzene rings linked by N, N -
dimethylsquaramide formed the helical and aromatic layered structure. In this study, to clarify
the helical properties of aromatic squaramide, we synthesized compound 1 with optically active
N-substituents. "H NMR study indicated that compound 1 has the aromatic layered structure in
solution. CD spectra of 1 showed cotton effect and molecular ellipticity decreased as
temperature rose in various solvents, which indicated that compound 1 adopt a dynamic helical
structure with one-handed helical bias.

Keywords : Squaramide; Aromatic layers; Dynamic helical structure
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1) Muthyala, R. S. et al. Org. Lett. 2004, 6, 4663-4665.
2) Arimura, M. et al. ChemPlusChem. 2021, 86, 198-205.
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Development of efficient synthesis method of Pentapyrrins (Graduate School of Science and
Technology, Kwansei Gakuin) OYuki Nishimura, Takuya Kurahashi

meso-substituted oligopyrromethanes are important precursors for the synthesis of
substituent-converted and isomeric porphyrins. And the oxidized oligopyrromethane is known
as oligopyrrins. Recently, the synthesis of a double helical structure using tripyrrin has reported,
but there are only a few synthetic examples of pentapyrrin, the smallest helical construct as a
single oligopyrrin. The synthesis of pentapyrrin has been reported by the solvent-free and
catalyst-free condensation reaction of pyrrole with pentafluorobenzaldehyde, followed by
oxidation with DDQ, but this reaction does not proceed with any aldehyde other than
pentafluorobenzaldehyde This reaction does not proceed with aldehydes other than
pentafluorobenzaldehyde. ? In this study, I attempted to develop a precise and efficient
synthetic method of n-conjugated helical pentapyrrins. I achieved the synthesis of pentapyrrins
in high yield and stable reproducibility.
Keywords : Helical structure; Oligopyrrin, Pyrrole; Oligomer; Multimer

meso-EHLA U T T A X E, BEHRILOBBRSCEM R L T 0 ) U EERT DT

DOBEERAIATHD, LT, AV I AXRNBELEb0IFA) I
ELTHBLINLTWD, I, MU EY 2NV @ L AMEROGEBHRE S
TWAHMN, B—F ) ) L LTORNOEAMERIETH D, X2 o0
TOEWBNITE A 720D, Ba—n X Z 704 a0 X705 b ROBREE «
it THEA G, Fi< DDQIC L DBRILIC L B2 B v oOGMRNRHEIN TV
B, ZORIMNEIRF T NAa X XT VT e RUAOT VT B RTIEET LR 2,
Z ZTCABFE T, N X2 B COREBENORERARIEDOBIR Z G L. @R
BIOLE LIEHRMEZRT I E2HICRAH LT,

o H TFA (1.2 mol%) Hooarfd A\ R DDQ (3.0 eq)

+ » N
A,)LH @ CH,Cly (3.4 M), rt. 30 min = \_/ \_/ 3\ / CH,Cly (2.0 mM). 1. 6 h

(Ar = 2,6-F,CgH3) 2.0eq 13% yield 82% yield

1) Y. Fukuda, Y. Akamatsu, M. Umetani, K. Kise, K. Kato, A. Osuka, T. Tanaka, Org. Biomol. Chem.,
2023, 21, 1158-1162. K.Ueta, M. Umetani, A. Osuka, G. Dan Pantos, T. Tanaka Chem. Commun., 2021,
57,2617-2620.

2) Z. Gross, N. Galili, L. Simkhovich, I. Saltsman, M. Botoshansky, D. Bliser, R. Boese, I. Goldberg
Org. Lett., 1999, 1, 599-602.
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Temperature-tunable inversion of chirality in m-quarterphenyl derivatives (*Faculty of Science
and “Research Center for Materials with Integrated Properties, Toho University, *Faculty of
Engineering, Chiba Institute of Technology) O Yoshino Kaneko,' Yuka Takeuchi,! Mari
Ikeda,? Yoichi Habata,'> Shunsuke Kuwahara'-

Recently, research on controlling the chirality of molecules using external stimuli, such as
light and heat, has attracted attention. We have previously reported a quaterphenyl derivative
(1) to determine the absolute configurations of acyclic primary amines!!!. We also reported the
chirality inversion of (1R,2R)-2 depending on the solvents.

We report here that the similar chirality inversion of (1R,2R)-2 can be controlled by changing
the temperature of the solvents. The CD spectra of (1R,2R)-2 in 1,1,1,3-tetrachloropropane/1-
propanol (99/1) at 323 K exhibits Cotton effects due to the exciton coupling between the
two biphenyl chromophores; A =300 nm (Ag =+3.0) and A = 270 nm (Ae = -5.5). The
positive exciton chirality indicates that the two long axes in the biphenyl chromophores
constitute an P twist. The CD intensity decreased as the measurement temperature was
lowered, and the sign of the Cotton effects reversed below 273 K (Fig. 1).

Keywords : Chirality inversion, Chiral Amine; CD Spectrum; m-Quarterphenyl derivative
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[1] Kuwahara, S.; Nakamura, M.; Yamaguchi, A.; Ikeda, M.; Habata, Y. Org. Lett. 2013, 15, 5738-5741.
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Single-molecule electron transfer properties of fluorinated cubanes('Graduate School of
Engineering, Kyoto University, *Graduate School of Engineering Science, Osaka University,
3Graduate School of Engineering, Nagoya University, “iCeMS, Kyoto University, *ILAS, Kyoto
University) OKeima Higashio,' Midori Akiyama,' Ryo Yamada,? Tatsuhiko Ohto,’ Hirokazu
Tada,” Hiroshi Imahori® %

We investigate the electrical conductance (G) of fluorinated cubanes, with a particular focus
on the potential contribution of the LUMO within the cube to electrical conduction." We
employed the scanning tunneling microscopy-break junction (STM-BJ) method to measure the
G of individual molecules. The conductivities of both fluorinated cubane derivatives (CubF)
and their non-fluorinated counterparts (CubH) were measured using the STM-BJ method,
yielding the results of 107! Gpand 10™*! Gy, respectively (where Gy = */h represents quantized
conductance). These results clearly demonstrated the impact of fluorination on G. In the
presentation, the conduction mechanism will also be discussed.

Keywords : Fluorine;, Cubane; Single-Molecule; Electron Transfer; STM-BJ
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[1] M. Sugiyama, M. Akiyama, Y. Yonezawa, O e O
K. Komaguchi, M. Higashi, K. Nozaki, T

Okazoe, Science 2022, 377, 756

[2] D. Xiang, X. Wang, C. Jia, T. Lee, X. Guo,
Chem. Rev. 2016, 116, 4318

Figure 1. Two-dimensional conductance vs distance histograms

for CubF (left) and CubH (right).
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Synthesis and Conformational Analysis of Azobiphenyl-glycoside Conjugates ('Faculty of
Science and *Research Center for Materials with Integrated Properties, Toho University,
3Department of Chemistry, Education Center, Chiba Institute of Technology)OHidenori
Wakui,! Yuta Shinozuka', Mari Ikeda®, Kaname Sasaki', Yoichi Habata'?>, Shunsuke
Kuwahara'~

Glycoside side chain conformation is an important factor in the control of the reactivity at the
anomeric center. we designed a new azobiphenyl derivative (E)-1 to control the side chain
conformation in the glycosides by E-Z photoisomerization of the azobenzene unit. Previously, we
synthesized an azobiphenyl-glycoside linkage and reported that the conformation of the 6-position
of the glycoside changed before and after £-Z photoisomerization. Here, we report the synthesis
and the glycosylation of azobiphenyl-thioglycoside linkage (E)-2. (E)-1 was condensed with
thioglycosides using DCC, DMAP, and CSA to obtain (£)-2 in 89% yield. After oxidation of (£)-2
by mCPBA, (E)-4 was obtained in 89% yield (a:p = 2.8:1) by glycosylation with isopropanol. We
will also report the o/p stereoselectivity in the glycosylation using (£)-2.

Keywords : Azobiphenyl; Photoisomerization; Glycosylation; Conformational analysis
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Oxindole-type chiral derivatizing reagents for stereochemical assignments of primary amines
(!Department of Chemistry and ?Research Center for Materials with Integrated Properties,
Toho University, 3Department of Chemistry, Education Center, Chiba Institute of Technology)
oRyosuke Kimura,! Mari Ikeda,® Yoichi Habata'?, Shunsuke Kuwaharal?

A convenient method for determining the absolute configuration of chiral alcohols is to use
a chiral derivatizing agent (CDA)V. Usually, a chiral alcohol is converted into diastereomers
by the CDA, and the differences in the chemical shifts (ASRS) of the diastereomers in 'H NMR
are compared. However, when this method is applied to chiral amines, the Adzs value becomes
small due to the presence of conformers, and the absolute configuration determination may
become a problem. Recently, we designed new oxyindole derivatives, (S)- and (R)-1, for the
absolute configuration determination of chiral amines. (S)- and (R)-1 were connected with (R)-
2 to yield the conjugates (S,R)-3 and (R,R)-3 in quantitative yield, respectively. '"H NMR
measurements of (S,R)-3 and (R,R)-3 showed that the ethyl group in (R,R)-3 and the methyl
group in (S, R) -3 were hlgh field shifted due to anisotropy effects by the indole ring. Application
to various primary amines will also be reported.

Keywords : Chiral derivatizing agent, Determination of the absolute configuration; Chiral
primary amine, Oxindole
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1) Seco, J. M.; Quinoa, E.; Riguera, R. Chem. Rev. 2004, 104, 17.
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Coupling reaction between bromopropynylbenzene derivatives and tertiary alcohols
(\Department of Chemistry and *Research Center for Materials with Integrated Properties,
Toho University, *Department of Chemistry, Education Center, Chiba Institute of Technology)
oMasaaki Matsumoto,' Hiroki Horita,! Mari Ikeda,’ Shunsuke Kuwahara,"? Yoichi Habata'-?

The development of practical methods to determine the absolute configuration of chiral compounds
is important in the fields of chemistry and pharmacology. In some cases, derivatization methods
may be employed for this purpose. However, tertiary alcohols often pose a significant challenge for
the derivatization due to their steric hindrance.

We design a novel bromopropynylbenzene derivative (1a). We expected that (i) 1a would couple
readily with chiral tertiary alcohols, (ii) information on the absolute configurations of the alcohols
would be transcribed into a spatial arrangement of propynylbenzene and naphthalene units which
is detected directly by the CD method. We synthesized 1a from methoxybenzene derivative (2a).
The coupling reaction of 1a with tertiary alcohols will also be reported.

Keywords : Chiral tertiary alcohols; Determionation of absolute configuration; CD spectrum
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[1] Takahashi, H.; Kato, N.; Iwashima, M.; Iguchi, K. Chem. Lett., 1999, 28, 1181-1182.
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6-(Diethylboryl)-1-(4-pyridyl)azulene: Flow Synthesis and Reaction with DMAP (' Faculty of
Health Science, Suzuka University of Medical Science, 2Institute for Chemical Research,
Kyoto University, *Sagami Chemical Research Institute, *Graduate School of Engineering,
Kyoto University, °Graduate School of Science, Hokkaido University) O Shigeharu
Wakabayashi,' Tatsuya Higaki,” Masayuki Wakioka,® Masahiro Takumi,* Hikari Nakanishi,'
Yasuhiro Ohki,? Aiichiro Nagaki®

The title compound is of great interest from the viewpoint of the chirality and
solvatochromism in the self-assembled oligomer. The flow microreactor systems improved
the synthesis significantly and we clarified the formation of the cyclic trimer. Addition of
DMAP to the solution of 1 in chloroform produced the color change from red to violet. The
color change due to self-assembly and DMAP complexation are supported by DFT
calculations.

Keywords: Borylpyridine; Azulene; Flow Synthesis, Color Change; DFT Calculation

KA T 22A6RIE. 7 VT 4 — VN b
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<A 7 B SRS EITo7m, BHHNT-1E"B NMR,
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bIVD, W EIE532nm (OREa) T, EREHOES=2Z |
RNYNAR2 (Amax: 588 nm, T £2) (ZEEA, K950 nm B & B
Tz,

1 O7 aafR)VARKIC DMAP D7 am s
RV DRIEWRIE Nz D & W Rl 549
nm (Z5f) L REET 7 b L. SRIEHN
587 nm (2 7z (Figure 1), & 572
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Figure 1 Color Change of 1 upon the addition of DMAP.
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AROTFULVERAWNAAVIRBEELIZF AT - =R )LD
BBt RUSEE T

(PEZEHAMTREMFFCAT ' - UK 2) ONgoc Linh Tran' * 7K f#— 12 - fgH {412
i)l BIFE 2 - A4S P& 12
Self-organization and aggregation properties of ion-responsive unilamellar large vesicles
derived from squalene ('National Institute of Advanced Industrial Science and Technology,
2University of Tsukuba) O Linh Ngoc Tran,! Kenichi Tominaga,"> Hiroko Isoda,” Sosaku
Ichikawa,? Takashi Arimura'?

Squalene is an edible triterpene that is highly hydrophobic and insoluble in water. We have
successfully introduced 18-crown-6, which exhibits ion recognition ability, into squalene
(CESQ). Association constants (logK,) of CESQ towards alkali metal cations in acetonitrile
were in order of K* (6.10) > Rb* (5.52) > Cs" (4.94) > Na" (4.86) > Li* (3.16). CESQ formed
unilamellar vesicles with a diameter of ca. 320 nm and a membrane thickness of ca. 6 nm.
The vesicles selectively changed size and showed metal ion responsiveness, reflecting the
association constant with alkali metal ions. When the association constant was small, the
vesicles became multi lamellar and showed size-increasing behavior. When the association
constant was large, the vesicles remained unilamellar but showed size-decreasing behavior.
Keywords : Squalene; crown ether, unilamellar vesicle; large vesicle; self-organization

AT VATAED YT AN THY | BUKERRLS | KICNETH DL, 1A
HRREEART 18- T U v -6-—FT L E A7 T L (CESQ) I[ZHEAT 5 Z & ITHL)
L7=Y, CESQ X, T/ hV&EA A IZH LT 11 TEAL, AT (logk,) X
K* (6.10) > Rb" (5.52) > Cs* (4.94) > Na* (4.86) > Li* (3.16)DJET&H >7=, CESQ 73, /K
HC, SEATIERLS =T AT 70 (HR £ 320nm, BE : % 6nm) &AL
T5 Z L% Cryo-TEM THER LT=, 2D 7 WIT IV H U EJEA 42 & OB TR
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Cryo-TEM of CESQ vesicles
} - with bilayer membrane
Aver. size: 130 nm Aver. size: 420 nm

1) N. L. Tran; T. Arimura; K. Tominaga; H. Isoda; M. Kawasaki; N. Adachi, ACS Omega 2023, 8, 11583.
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Synthesis and Properties of Tripodal Molecules Integrating Carbazoles Substituted with
Ethynyl-Pyridine Groups ('School of Science and Technology, Gunma University, *Graduate
School of Science and Technology, Gunma University) O Masamune Fujikawa,' Yuya
Domoto,” Yosuke Nakamura?

We have investigated the syntheses of molecules composed of more than two carbazole rings
via bond connection or annulation. Recently, we have also started to explore the spatial
integration of carbazoles. We will present our recent results of the synthesis of triarylmethanes
equipped with three carbazole units bearing pyridyl-ethynyl group, and their coordination self-
assembly with Ag(I) ion.

Keywords : Carbazole; Supramolecule; Self-assembly,; Heterocyclic compound

BLIEINET, EEOHILNY — LA EFEVOERICL Y EARBATER LD
FEAEML TCEy —ATERF. ANV —IILIBA TN SHER T 5 AICD
WTHRETL TWD, — BRI RTEBSICHPVWTHELERBKEAX RERE T NIL,
AN =L DHFEECEFHIMELZENLT-DTF~T VU TILOBEN AR L 2
LEHFEND, AAERTIZET. ZHB L) 7Y =L XX D 3 DDOEEICERIMED
3-r U PINIFZIIETEIRLIALNYY —LVIREEA LERAF L1 268/ L7,
_03 R T EFL BB ICE D SRTEEBELAHFL, TEFL v X—
P—I2& U AR = a@EET D E LTz, 1,8-2 T — RAILNY =)L 1 OliE
- 3-t° DINITFZALEBLVOMUXFLSYVILIFZULEEAZNETNEALT: 2
HEBL. SHICPYIA—R MY TY—IXEY3EDI3EERAAY Y VY IRIG
EITH5 28T 257, L1 IZEER XEBTLY, 7aRJBESEEZ LS 2 tb“
HERR I N /=, BAIF L1 IS0 L OB LA EH, R( )i’_%1’ﬁ)ﬂéﬁfﬁﬁ/ﬁi%f‘f’p
ZA. THNMR IC L 2EBRA S EFERDETHRE I Nz, BBAIEMI%E 4-E Y /}l/
BHL7-ERAMAF L2 ICOVWTHRFZToTHEY .. HETERT %,

Top view Side view
1) S.-i. Kato, H. Noguchi, A. Kobayashi, T. Yoshihara, S. Tobita, Y. Nakamura, J. Org. Chem. 2012,
77,9120.
2) Y. Domoto, M. Fujita, Coord. Chem. Rev. 2022, 466, 214605.
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AFSIFLOROZCHPHEEIRT VTS RARSEARDI7OR T
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Influence of Varying Oxyethylene Chain Length on the Allosteric Properties of Cylindrical
Cryptand/Silver Complexes (‘Department of Chemistry and *Research Center for Materials with
Integrated Properties, Toho University, *Department of Chemistry, Education Center, Chiba

Institute of Technology) OHaruki Kumagai,' Yutaro Nihei,' Shinji Kamo,' Akihiro Otsuka,'
Masaki Fujisawa,' Mari Ikeda,’ Shunsuke Kuwahara,'? Yoichi Habata'*

When tetra-armed cyclens with aromatic side arms form complexes with Ag" ions, the
aromatic side arms envelop the Ag" ions. In this study, two tetra-armed cyclens were
interconnected by oxyethylene chains to create molecules with allosteric properties, where
the formation of an Ag" complex in the first cyclen promotes the formation of a silver
complex in the second cyclen. Cylindrical cryptands (1a—1c), bridging two cyclens with
oxyethylene chains of varying lengths (n=1-3), were prepared and evaluated for allosteric
properties using UV-vis spectra. All ligands were synthesized in 12 steps, respectively.
UV-vis titration of each ligand with silver ions revealed an increase in absorption around 252
nm for all ligands, but only 1a (n=1) exhibited a sigmoidal titration curve. As indicated by the
Hill plot, it was revealed that only 1a possesses allosteric properties.

Keywords = Cyclen; Silver(l) complex; Allosteric effect; Cryptand,; Ag-m interaction

HA L VIR EBAEE RSB ET NS T —A Sy
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1c (n=23)

Ag*ZRNL, 'H-NMR, cold ESI-MS, KU UV-vis
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, la-1c[FRAMI(C1:10D8EE (BfiIF:Ag") ZkL,
TDREICI200FEK (BfiiF:Ag) ZEKTDZEN
e, FEEERABENAGZBHAATNDS
EEREENTZ. UV-ViSSEERER(CHWNT, 1addH ‘
HSEERIRN SFHIR /R DR EHZ RLUFE LT . &
. HilZOw b5, 1ahlAg EDFEARFZREFIC, 1:1 Xeray structure of Ag’ complex with 1a.
SRR UTe (CRR(C1:288AND e NS 70

A7 Uy IMBENRE NI,

[1] Y. Habata e al. Org. Lett., 2012, 14, 4576-4579.
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Cross-Coupling of Fluorenones for Metal-Free Polyarene Synthesis (Graduate School of
Science and Technology, Department of Materials Chemistry, Ryukoku University) ORion
Noda, Tetsuo Iwasawa

Dibenzo[g,p]chrysene (DBC, CosHis) is known as one of the polyaromatic hydrocarbons that
are attracting attention. Herein we present cross-dimerization reactions that employ
nonequivalent 9-fluorenones have been accomplished for selective synthesis of spiroketones.
Two different 9-fluorenones are predominantly cross-coupled, and the corresponding
spiroketones are singly formed with suppression of homo-adducts. The cross-adducts are
followed by conventional reduction and migration reactions, which enables high-yielding
transformation into a dibenzo[g,p]|chrysene core bearing two tert-butyl groups and two halogen
atoms. The resulting hexa-cycle fused-rings are so processable in organic solvents that the two
bromines readily undertake substitution reactions. Thus, this solution-compatible process is
operationally simple and productively efficient for general access to non-planar polyarenes
from the viewpoint of diversity-oriented synthesis. Keywords . Dibenzo[g,p]chrysene; Metal-
free cross-coupling; Selective synthesis, Polyarenes, Solution-phase synthesis

TR gp]”7 Uy (DBC, CosHie) 1XRERMED 22 /37 NI FIR DL BTG 7 1 IR
WKkFETH D, TREWVETTREZAT L0, TOHERKELED T, B¥EMEE 2]
DICEBRZED TS, BMFEETITmE, 7vA L v oRE & Eifs L
DBC AE#E L C&7z, Al B2 2MEO 7 NVA LV ) o ORSEDE % F]
AL Ebai s L DBC Ak i L7 (Figure 1) Y, Z oFikid4e
WEEAND Z L7l KISEEFMES 27200 TH#ITT 5, #FHE S H DBC IHiK
FIF COSRMERRAAARICE L TRBY ., BEITREME L TiFsnD,

Br Br
NaBH, MsOH
(0.4 eq) (0.04 eq)
’ o+ 0 . — —_— — ‘l‘
O O P(O/Pr); toluene toll;lene
24 e CH30H reflux
(110 og) Br (s/1vw) Br 1h
45°C
Br 14h 0.5h Br
53¢ 73g 70% (7.7 g) 91% 97%
18 mmol 22 mmol

Figure 1. Metal-free cross-coupling to synthesize a dibenzo[g,p]chrysene core.

1) N. Yoshida, R. Akasaka, Y. Yamaoka, T. Yashima, Y. Tokunaga, T. Iwasawa, Tetrahedron 2023, 143,
133549. Doi: 10.1016/j.tet.2023.133549
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A New Synthetic Route to Tetrabenzo[b,g.k,p]|chrysene (Department of Materials Chemistry,
Ryukoku University) OTakumi Ikenaga, Tetsuo Iwasawa

Polyaromatic hydrocarbons are attractive compounds, because they are promising materials
that underpin future technologies. From the industrial point of view, their productive methods
are strongly demanded. So far, the predominant ways involved the use of transition metals and
reactive oxidants: Undoubtedly, such reagents have been at the forefront of polyarene synthesis.
However, they provide us continuing challenges wherein the reagents require sensitive
conditions and remain in the products. Thus, alternative methodology for increasing rings in
polyarenes is preferable. Herein we present metal-free three-step-synthesis of
tetrabenzo[b,g,k,p]chrysene (TBC) that has been underrepresented despite the expectation of
highly refractive index: Structural search in SciFinder disclosed only 14 hits (Oct./2023).

Keywords : Tetrabenzochrysene; Dibenzo[g,p]chrysene; Polycycles; Pi-extension,
Functional organic materials
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Scheme 1. Synthetic outline of tetrabenzochrysenes.

1) Y. Fujii, Y. Taguchi, S. Tokai, Y. Matsumoto, N. Yoshida, T. Iwasawa, Tetrahedron 2021,
95, 132353, Doi: 10.1016/j.tet.2021.132353

© The Chemical Society of Japan -P2-1am-20 -



P2-Tam-21 AXL2ES B1045SE2 (2024)

OFHIAY YRRV AL LAFA LV OERHEREAF >
TMM BEE CHET D IERMAIIRERNRDOFEIR

CRURBET) O FEHE - K K - fAmEE

Synthesis and properties of azadibenzo[a,f]pentalenes towards TMM derivatives with
mesoionic electronic structure (Graduate School of Engineering, Kyoto University) OKoki
Yamamoto, Daiki Shimizu, Kenji Matsuda

n-Conjugated hydrocarbons exhibit unique properties depending on their Kekulé/non-
Kekulé-type structural topology. Non-Kekulé molecules can be classified into those with
diradical electronic structure and those with zwitterionic electronic structure. Non-Kekulé
molecules with zwitterionic electronic structures have not been explored well. To investigate
the influence of zwitterionic non-Kekulé structure on n-conjugated systems, we designed and
synthesized 9-azadibenzo[a.f]pentalenyl cation 1* containing an isoelectronic structure of
zwitterionic trimethylenemthaene (TMM). Compared to 2* containing a diradical TMM
structure and Kekulé-type isomer 3*, 1* exhibited a larger paratropic ring current effect at the
five-membered ring containing cationic carbon, as well as a suppressed diatropic ring current
effect at the indole moiety.

Keywords: open-shell character; non-Kekulé molecule; isoelectronic species; mesoionic
compounds, heteroaromatic compounds
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1. A.Konishi, M. Yasuda et al. J. Am. Chem. Soc. 2017, 139, 15284.
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Scholl reaction of V-shaped aromatic compounds with fused anthracene: structure and
properties of intramolecular cyclization products ('School of Science, Tokyo Institute of
Technology, 2School of Science, Kitasato University)OMoe Kobayashi,> Eiji Tsurumaki,’
Shinji Toyota'

We reported the synthesis of m-expanded helicenes [n]HA consisting of helically fused
multiple anthracenes. In this work, we performed the Scholl reaction of [2]HA and its
derivative to investigate reactivities of the 7 -expanded helicenes. The reaction of [2]HA with
1.1 equiv. of p-chloranil in the presence of trifluoromethanesulfonic acid gave cyclized product
D[2]HA as ared solid in good yield. The single crystal X-ray analysis revealed a highly planar
structure despite the closely contacting H atoms. Phenyl derivative [2]HA-Ph similarly gave
a cyclized product without affecting the Ph group. Structures and properties of these products
will be discussed based on spectroscopic data and DFT calculations.

Keywords : Anthracene; Scholl reaction; Intramolecular oxidative cyclization; Aromatic
compound
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[2]HA-Ph (R = Ph) D[2]HA-Ph (60 %) from [2]JHA-Ph

1) K. Fujise, E. Tsurumaki, K. Wakamatsu, S. Toyota. Chem. Eur. J. 2021, 27, 4548.
2) K. Fuyjise, E. Tsurumaki, G. Fukuhara, N. Hara, Y. Imai, S. Toyota, Chem. Asian J. 2020, 15, 2456.
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Synthetic study of a meta-phenylene-bridged trimer of tetraphenylhexaazaanthracene (TPHA)

(‘Graduate School of Engineering, Kyoto University, *FIFC, Kyoto University)
Sokan Shiomi,' Daiki Shimizu,' Kenji Matsuda'-?

Tetraphenylhexaazaazaanthracene (TPHA) is a biscyanine-type zwitterionic compound in
which a cationic 6n-conjugated system and an anionic 10zn-conjugated system coexist, and the
whole conjugated system shows 16x anti-aromaticity. A dimer of TPHA (DI-TPHA) has been
reported as a non-luminescent species, presumably due to efficient singlet fission occurring in
the excited state. In this study, we have designed a metaphenylene-bridged cyclic trimer of
TPHA with a cationic outer side and an anionic inner side for exploring its photophysical
properties and host-guest chemistry. We report the details of our synthetic efforts towards the
trimer.

Keywords: Zwitterion, Macrocyclic Compound, Stable Radical, Anti-Aromatic, Singlet Ground
State
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Figure 1. a) Structures of TPHA and DI-TPHA. b) Structures of the target TRI-TPHA.
[1] C. P. Constantinides, P. A. Koutentis, et al., Org. Lett. 2015, 17, 4026—4029.
[2] G. A. Zissimou, P. A. Koutentis, et al., Org. Lett. 2016, 18, 1116—-1119.
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Synthesis of novel hetero[8]circulenes and hetero[10]circulenes
(‘Graduate School of Engineering, Kyoto University) O Aoi Nakagawa,' Yusuke Matsuo,' Shu
Seki!, Takayuki Tanaka'

Heterocirculenes, which consist of circularly fused aromatic and/or heteroaromatic rings,
have attracted much attention as heteroatom-doped nanographenes due to their optical and
electronic properties. The structure of heterocirculene varies in bawl-, planar- and saddle-
shaped depending on the sum of wedge angles (2) of the aromatic rings. We are challenging to
synthesize new planar heterocirculenes, for example, tetraaza[8]circulene (1) and
pentaoxapentaazal 10]circuelene (2). The former is expected to be applied for organic
electronics due to the electron rich nature originating from the four pyrrole units and highly
symmetric structure. The latter consists of pyrrole and furan, whose wedge angles are small,
and thereby is expected to be planar by DFT calculation. The aromaticity of the central ten-
membered ring is of particular interest. Albeit their expected planar structures, these circulenes
should be soluble in THF by hydrogen bond between solvent molecules and NH site of pyrrole
rings.

Keywords : Circulene; Hetero-nanographene
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Synthesis and Properties of Azuleno[1,2-c]pyran-1-ones (! College of Engineering, Nihon
University, *Graduate School of Science and Technology, Shinshu University, *Graduate

School of Science and Technology, Hirosaki University) OTaku Shoji,! Nichika Sasahara,’
Ryuta Sekiguchi,® Shunji Ito?

Pyrones and their aromatic ring-fused derivatives have attracted considerable attention due
to their biological activities and potential as advanced organic materials. However, effective
synthesis of pyrone-fused azulene derivatives has not been reported. Recently, we have
reported an efficient method for the preparation of pyrone-fused azulenes, i.e., azuleno[1,2-
c]pyran-1-ones, by Brensted acid-mediated intramolecular cyclization of 2-
(arylethynyl)azulenes. The optical properties of azuleno[ 1,2-c]pyran-1-ones were investigated
to found that azuleno[1,2-c|pyran-1-ones show remarkable spectral changes and fluorescence
under acidic conditions, although they do not exhibit luminescence in neutral medium. We have
developed a new synthetic method for azuleno[1,2-c]pyran-1-ones having aryl groups at the
both 3- and 8-positions, as well as their optical properties.

Keywords : Azulene; Pyrone, Intramolecular cyclization; Cross-coupling; Fluorescence
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Scheme. Synthesis of 3,8-Diarylazuleno[ 1,2-c]pyran-1-ones.

' T. Shoji, N. Sasahara, A. Hamasaki, S. Mori, T. Okujima, R. Sekiguchi, S. Ito, J. Org. Chem.
2023, 88, 15739-15749.
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Synthesis of molecular tweezers bridged with diethanotetracene moiety (‘Faculty of Science,
Ehime University,”Advanced Research Support Center (ADRES), Ehime University, *Graduate
School of Science and Engineering, Ehime University) OMoe Aoki,! Ryosuke Takehana',
Shigeki Mori,? Masayoshi Takase,’ Tetsuo Okujima,* Hidemitsu Uno?

Molecular recognition is an ability to recognize specific molecule(s) through non-covalent
interaction between host and guest molecule(s). It has been applied to solubilization and
separation of poorly soluble molecules such as fullerenes and carbon nanotubes, and their
optical resolution, and so on.

In our Ilaboratory, we have developed x -conjugated compounds with
bicyclo[2.2.2]octadiene (BCOD) moieties. Diporphyrins connected with two BCOD units were
synthesized and their complexation behavior toward Ce and Cr9 were investigated.[1] The
purpose of this study is to examine the effect of different angles formed by the bicyclic skeleton
of tweezers-type molecules on their inclusion behavior. In this study, Diels-Alder reaction
between diethanotetracene and cyclopentadienone compounds was carried out to construct
molecule tweezers with BCOD moieties. Details of the synthesis will be presented.

Key Words : molecular tweezers , molecular recognition, Diels-Alder reaction
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[1] (a) H. Uno et al., J. Porphyrin. Phthalocyanine., 2011, 15, 951-963. (b) S. Mori, N.
Kawamoto, H. Uno, ChemPlusChem, 2019, 84, 686-693.
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Synthesis and optical properties of m-electron systems with propeller chirality ('Faculty of
Science, *Graduate School of Science and Engineering, *Advanced Research Support Center
(ADRES), Ehime University) OYumi Sugano,' Shigeki Mori,? Tetsuo Okujima,’ Hidemitsu
Uno,? and Masayoshi Takase?

Due to the applications in 3D displays, optical communications, etc., synthesis of circularly
polarized luminescent (CPL) molecules with high luminescence and high anisotropy has been
explored. Hexacarbazolylbenzene 1 (Figure 1a), composed of luminescent carbazoles, has a
propeller structure but does not exhibit propeller chirality due to equilibrium between right-
handed and left-handed conformation.!"?! In this study, we synthesized carbazole oligomers
with point or plane chiral sources and evaluated their chiral optical properties.

Synthesis of the target compounds 2 was performed using a stepwise aromatic nucleophilic
substitution (SwyAr) reaction for hexafluorobenzene (Figure 1b). The synthesized 2 gave
circular dichroism (CD) and circular polarized luminescence (CPL) with reversed positive and
negative values depending on the chirality introduced.

Keywords : Hexaarylbenzene, Propeller chirality;, SnAr reaction; Circular dichroism;
Circularly polarized luminescence
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Figure 1

[17J. J. Piet et al., Chem. Phys. Lett. 1998, 289, 13-18.
[2] T. Kosaka et al., J. Phys. Chem. A., 2018, 122, 7455-7463.
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Synthesis and Reaction of Thiophene-fused Tetracene (Faculty of Engineering, Osaka Institute

of Technology) ODodo Yoshiki, Yui Tsuboi, Michihisa Murata

We have recently reported that a polycyclic aromatic hydrocarbon, which contains fully
unsaturated five-membered rings, possesses high electron affinity and was found to undergo
addition reaction with n-butyllithium. This reaction led to the formation of 1,4-addition
compound with strong emission behavior attributable to the excimer in the solid state. We have
also reported that a domino Scholl reaction occurs between tetracene and six molecules of
benzene in one pot to furnish an aromatic compound with a curved m-system. Herein, we
studied concise synthesis of the curved m-systems with thiophene or biphenyl moieties and
examined their photophysical properties in the solid-state.

Keywords : Tetracene, Scholl Reaction, Dehydrogenative Coupling, Polycyclic Aromatic
Hydrocarbon, Direct Functionalization
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1) Chaolumen, M. Murata, Y. Sugano, A. Wakamiya, Y. Murata, Angew. Chem. Int. Ed. 2015, 54, 9308.
2) M. Murata, M. Togo, D. Mishima, A. Harada, M. Muraoka, Org. Lett. 2020, 22, 4162.

3) D. Mishima, H. Nakanishi, Y. Tsuboi, Y. Kishimoto, Y. Yamanaka, A. Harada, M. Togo, Y. Yamada,
M. Muraoka, M. Murata, Org. Lett. 2021, 23, 7921.

4) K. Ueda, H. Nakanishi, Y. Tsuboi, M. Murata, J. Synth. Org. Chem. Jpn. 2022, 80, 930.

© The Chemical Society of Japan - P2-Tam-28 -



P2-1am-29 AXL2ES B1045SE2 (2024)

T AL ) [2,1-a] T AL UHEDOE R & RO

(ART) OFwM BN - ETF =
Synthesis and reactivity of indeno[2,1-a] azulenes (College of Engineering, Nihon University)
O Masayuki Iwabuchi, Taku Shoji

Indenes, fluorenes, and their derivatives have attracted much attention as advanced organic
materials. In this study, we have accomplished the synthesis of novel fused azulenes, in which
indene and indenone are fused to the azulene ring. Indeno[2,1-a]azulenes were prepared by [8
+ 2] cycloaddition reaction of 2H-cyclohepta[b]furan-2-ones with enamines prepared from 1-
indenone. Various aryl groups were introduced into the 5-position of these derivatives, and then
the 11-position was oxidized to obtain indenone-fused azulene derivatives. These were
converted to dicyanofulvene derivatives by condensation reaction with malononitrile. The
optical and electrochemical properties of these novel compounds were also evaluated.
Keywords : Azulene; Indene; Fluorenes; Fulvene,; Electrochemistry
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Scheme. Synthesis and Reactivity of Indeno[2,1-a]azulenes.
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Synthetic study of azulene -fused phenalenons bearing the arly substituent (College of
Engineering, Nihon University) ORyunosuke Ishikawa, Taku Shoji

Polycyclic aromatic compounds (PAHs) have attracted much attention as the advanced
organic materials. In this study, synthesis of azulene-fused phenalenones with an aryl goup
were investigated, as well as their reactivity, optical and electrochemical properties. 2-
Naphthylazulene derivatives were prepared by Suzuki-Miyaura coupling reaction of 2-
chloroazulene derivatives bearing two ester functions with 1-naphthaleneboronic acid.
Intramolecular cyclization reactions of these derivatives with Brensted acids gave azulene-
fused phenalenones. Furthermore, these halogenation reactions of the compounds at the 13-
position, followed by Suzuki-Miyaura coupling reactions with various arylboronic acids,
afforded corresponding coupling products. Azulene-fused phenalenones with an aryl group at
the 10-position were also synthesized. The optical and electrochemical properties of these
novel compounds were investigated.

Keywords : Azulene; Phenalenone; Fluorescence, Electrochemistry
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Synthesis and photo-functional properties of tetraarylphenanthrene derivatives having aryl groups at
9,10-positions (Graduate School Of Engineering, University of Hyogo) OTakuro Wataru, Takeshi

Kawase, Jun-ichi Nishida

Phenanthrene is a w-conjugated unit having two different environments on its concave and convex
sides, and it can be converted into various compounds for using in organic electronics. So far, we have
prepared phenanthrene derivatives with bromo and chloro groups at 1,3,6,8-positions, and synthesized
tetraarylphenanthrene (TAP) derivatives (TAP1 and TAP2) by stepwise introduction of aminophenyl
or pyridyl groups.? In this study, at first, we prepared phenanthrene derivatives with aryl groups at the
9,10-positions, and then introduced next aryl groups at 3,6- or 2,7- positions to give TAP derivatives
(TAP3, TAP4, and TAPS). We have investigated the difference of their photoluminescent and

electrochemical properties depending on the different aryl substitution patterns.

Keywords: phenanthrene; fluorescence molecule; donor-acceptor compound; mechanochromic

luminescence, electrochromism
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Intramolecular Bi/Sb/As-O Noncovalent Interaction for Enhanced
Planarity of Bibenzofurans

(‘Graduate School of Advanced Science and Engineering, Hiroshima University, *

Graduate School of Science and Technology, Kyoto Institute of Technology) OCong-Huan
Wang,” Akifumi Sumida,’ Yohei Adachi,’ Hiroaki Imoto,? Kensuke Naka,’ Joji Ohshita '
Keywords: Bismuth; Noncovalent Interaction; Conformational Lock

Intramolecular noncovalent interactions are of interest as a convenient method to
enhance the molecular planarity via conformational

locks, which can readily reduce the band gaps. Ph— g Th

R . _ : o

.ecently, it was demonstrated that a P su.bstltute'd O P {) O
bibenzofuran showed enhanced planarity via Mepp

Ph

noncovalent P---O interactions." However, the o
M =P, As, Sb, Bi

introduction of heavier elements may result in stronger

noncovalent interactions. Figure 1 Structure of Group 15

In this presentation, we report the synthesis of Bi-, ~clement substituted bibenzofurans.

Sb-, and As-substituted bibenzofurans. The single crystal X-ray diffraction study revealed
the presence of attractive intramolecular noncovalent Bi---O, Sb---O, and As---O
interactions, which enhanced the self-planarization and rigidification of the m-conjugated
systems. Computer simulation was also performed to support the noncovalent interactions.
The experimental data and the DFT calculations revealed
the stronger noncovalent interactions of bismuth- and
antimony-substituted bibenzofurans than those reported

previously for BFP. In addition, the absorption spectra
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were red-shifted as a result of enhanced conjugation due

to the higher planarity owing to these interactions. It is o LU
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noteworthy that bismuth, antimony, and arsenic atoms Wavelength/nm
may provide both intermolecular and intramolecular

interactions in the solid state, likely leading to, ultimately,

improved device performance. In contrast, no evident

interactions were observed in the bibenzothiophene
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congemers
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1) C. Wang, Z. Gao, W. Sun, X. Guo, F. Zhang, ~ Figure 2 Absorption (top) and PL spectra
Dyes and Pigments. 2021, 184, 108820. 2) C.  (bottom) of Group 15 element substituted
Wang, A. Sumida, Y. Adachi, H. Imoto, K. Naka, bibenzofurans and bibenzothiophenes in

J. Ohshita, Organometallics. 2023, 42, 3397. dichloromethane. Ref.2. Copyright © 2023,
American Chemical Society
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Expansion of a 6-Delocalized System Using a Diselenide Bond ('Department of Chemistry,
Graduate School of Science and Engineering, Saitama University,) O Kyosuke Konishi,!
Shunsuke Furukawa,' Masaichi Saito'

Electron delocalization is one of the most important fundamental phenomena in chemistry,
and n-delocalization, in which electrons are delocalized on a bond axis, has mainly been studied.
On the other hand, the use of c-symmetry orbitals enables electronic delocalization (o-
delocalization) between non-bonded atoms. We have found that six selenyl groups on the
periphery of a benzene ring produce c-symmetric delocalized orbitals (Figure 1)." Considering
the history of the expansion of m-delocalization, expansion of oc-delocalization is of
considerable importance. In this work, we have designed and synthesized compound 2 bearing
two o-delocalized systems connected by a diselenide bond (Scheme 1). Further expansion of
the o-delocalization in compound 2 is also reported.

Keywords : o delocalization,  delocalization, diselenide; chalcogen
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Scheme 1 Synthesis of expanded 6-delocalized diselenide 2.
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1) (a) Saito, M.; Kanatomi, Y. J. Sulfur Chem. 2009, 30, 469; (b) Hatanaka, M.; Saito, M.: Fujita, M.;
Morokuma, K. J. Org. Chem. 2014, 79, 2640; (c) Furukawa, S.; Fujita, M.; Kanatomi, Y.; Minoura, M.;
Hatanaka, M.; Morokuma, K. Ishimura, K.; Saito, M. Commun. Chem. 2018, 1, 60; (d) Saito, M.; Suzuki,
T.; Takahashi, K.; Seko, S.; Furukawa, S.; Ishimura, K. Chem. Lett. 2023, 52, 97.
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Single-Molecule Conductances of Compounds Bearing o-Delocalized Systems
(\Department of Chemistry, Graduate School of Science and Engineering, Saitama
University, *Department of Chemistry, Graduate School of Science, Tokyo Institute of
Technology) OSaya Seko,' Shintaro Fujii,> Masaichi Saito!

We have fabricated a single-molecule junction composed of a benzene derivative, the carbon
atoms of which are substituted by selenium functionalities, and succeeded for the first time in
the measurement of a single-molecule conductance arising from a conduction path composed
of o-delocalized orbitals on non-bonded selenium atoms.

Keywords : o-delocalized system, selenium; single-molecule conductance; benzene skeleton
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A triplet/signlet ground-state switch due to m-conjugation prohibition triggered by hydrogen
bonding (' The University of Electro-Communications) OTakayuki Ishida,' Nagito Haga'

Ground triplet 4,6-bis(trifluoromethyl)-1,3-phenylene bis(tert-butyl nitroxide) (TF2PBN)
reacted with [Y(hfac)3;(H.O),], affording a doubly hydrogen-bonded adduct [Y (hfac);(H,O),-
(TF2PBN)]. Crystallographic analysis clarified that the torsion angle between the benzene ring
and nitroxide groups was 79.9° in the adduct, which is larger than that of intact TF2PBN (59.3°).
Susceptometry of the adduct indicated a ground singlet state with 2J/ks = —128(2) K. DFT
calculations (UB3LYP/6-311+G(2d,p)) gave 2J/ks = —162.3 K for the adduct and +87.2 K for
intact TF2PBN. The relationship between the ground spin state and torsion angle will be
discussed after comparison among a few known m-phenylene bisnitroxides.

Keywords: diradical; singlet-triplet equilibrium; aminoxyl; r conjugation; exchange interaction

FEJE = HIHD 4,6-bis(trifluoromethyl)-1,3-phenylene bis(tert-butyl nitroxide) (TF2PBN;
TEA) & RBEMED [Y(hfac);(H.0)] 706, 7 VA NAEEFRIR T & BUhiK D3 KFERS L
7z [Y(hfac);(H,O)(TF2PBN)] #4572 (FA). =% ) — & HWCHfbamIic L 2
DOAIHAED S TF2PBN Z BT E 7. b EMEITIC X 5 & TF2PBN OB B
t=brdy FEMORUNAA (18] <£90°) 1%, KFHAEEL TIHFEL 79.9°THY,
RIED TF2PBN @ 59.3° L 0 b K& <, IEFRERMENBEIZ /> T\, 2 20D/KHKE
WEICE AT n 2R T SETW5D. WEITIIKERG% O TE2PBN 28
2k = =128Q2) K DIEJE—FEETH D Z L &2 L. T OHAIL Rajea H DIEATHIZE
EEMERIZ—E LTS D, A DFT 54 (UB3LYP/6-311+G(2d.,p)) 1% 2J/ks =
-162.3 K 252 7228, ®PG$ 5 RS TF2PBN O F5ifs Fid 20/ks = +87.2 K ThH -
7o, WL DD OBEOLEY) & el LTRE R, 20 LR U |0] ORI /L6 1,
SRIGME, SCTRREIERIFE BAEH 2 D D A 13 65(3) ° & AAE S H A7z, TF2PBN Tl
JTxES 2 RBENER) & RORBENERN e FE BAER O % 5038 L TR0, KBE/EED LD
7o/ NS REEBENC K o> TRIRREO AL v F U I RARICR T2 B2 Hivd 2.

Ground Triplet
before H-Bonding

1) Rajca, A. et al. Polyhedron 2001, 20, 1669. 2) Haga, N. et al. Molecules 2024, 29, 70.
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Synthesis and Properties of 2, 5, 8-tribromophenalenyl radical
(Graduate School of Science, Department of Chemistry, Osaka University,) oMasaya
Kishimoto, Kei Sugita, Tomohiko Nishiuchi, Takashi Kubo

One-dimensional chains of organic radical species have been theoretically predicted and
studied to exhibit metallic behavior due to the appearance of half-filled bands. In this study, we
designed Br-PLY, in which a polarizing substituent, bromo group, is introduced into the
phenalenyl (PLY) skeleton to construct a one-dimensional organic radical aggregate (Figure 1).
The aim is to achieve infinite stacking of molecules (Figure 2). Halogen-halogen interactions
of Br groups between different one-dimensional chains may also contribute to control the
integrated structure (Figure 2). X-ray crystallography of black crystals obtained by
recrystallization from toluene-benzene solution showed that Br-PLY has a n-dimer structure,
but no interaction between one-dimensional chains or Br groups was confirmed.

We are currently investigating recrystallization methods and attempting to obtain crystals of
one-dimensional chains.

Keywords :radical, phenalenyl skeleton, 1D-chain, spin-spin interaction

AT 2 NVHED —IRTTHNC RS L 72 BRI, RN ROMBUC LV &8/
B A RT 2 E NERRIC RIS L, RS T E T, RBFSE TR, AT UL
—WRITCERAERE L AN E LT, 7= F L= L PLY)BICO OB ETH L 7
nERAE AL Br-PLY 235 L, B 7L L72(X 1), Br Z&E23&IZ, PLY R k
DKRFEVDIEICHE L, n ¥ A v —HITHES P EL D Z L 2RI L TH1 % MR
JESELZ L 2HNE LTe(X2), £, 822 —ku$MICBIT 5 Br R Lo nm
Fr—ruaZ UEERICLY  EREEEORIEICE G T2 2 nE 25 (M
2), BEEMEEMTHL 7 = F T ) B HEME L LT 4 2T v T OEMREK AT
Br-PLY OA K OHEEICE DI L, ESRFEIZ L > TT I HNFETH D Z & A fEad T
&l M- RUBUEEN O IR AT D 2 & TRICEREAOR O X Bk s IS
FEMTIZ L > TBr-PLY (3 n XA ~—DREEE L > TV Z E RN bo T,

BUE . FfG i D TIEIZ DWW THRET 21TV, —IRTTH DR 2155 2 & 23 BT D,

Br —

Br I
g S
&- Br \—E:‘Br ‘*I——-"::: /
I/BI /g a8 N
_~4 ,/I _ \\\H Br - Br§ :
Br H

¥ 1.Br-PLY X 2.5 EMAE/ERZFIH L7- Br-PLY OER D &
a g —ra 7l U EAERIC X A ERE

Br
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Solubilization of Trioxotriangulene Macrocyclic Oligomer by Dialkylamido Groups
(‘Graduate School of Engineering, Aichi Institute of Technology, *Faculty of Engineering,
Aichi Institute of Technology) OShinji Hayasaki,' Tsuyoshi Murata,? Yasushi Morita?

Trioxotriangulene (TOT) neutral radical is a fused polycyclic air-stable neutral
radical, having a highly delocalized electronic-spin structure on the 25-electronic
system. Recently we synthesized m-conjugated macrocyclic oligomers of TOT having
a large cavity. However, these compounds have a poor solubility toward common
organic solvents. In order to improve their solubility, we have newly designed and
synthesized macrocyclic TOT oligomer having dialkylamido groups and succeeded in
improvement of the solubility. Here, we will report on the solution-state physical
properties of the dialkylamino-substituted macrocyclic TOT pentamer pentaanion.

FUAFY MU T oFaby (TOT, K1) 1%, Fex BNIME BT L-faA el
DEEAETIET AN ThHY | 25a 8 RIALIERTEL LIcE A UL A
LTnaU Fx X2 E TIC TOT B A2 B LB RELE SO n it
BAIRERIRA Y T~—Z AR LT, UL, ZOLAWITEAEME CTH Y ik
IRBE COWMRIE NN T - 72, T 2 TARIFFETIE. TOT KEIRA U I
— BT VR NVAHEE AT D Z & TR S FEEE X T2, A,
FEELEIZ T v LT 2 RETES L7 TOT KRERILEERDO &7
=F AR (4 2) IZOWTEEREDMEZ AT O THRET 5,

kS

1
(0]
% = @ radical

= anion
BI1. RUAFYRUT7 > Fal . (TOT) R2. S7NFINTIRBEF AL TOT RRAEBGARL S7 A4
[1] Y. Morita, T. Murata, A. Ueda, T. Takui, et al. Bull. Chem. Soc. Jpn. 2018, 91,922, fif
[2] a) #BEMENE - M ERIE « ZRE 5, 5549 /6] 5L FRIEF 152 3 E S EX R,
2018 4F:,b) K HFIZ - BEEMEAE - B & - AR 55, 252 /5] L FRIFR Fins
AEGBF AL, 2021 4, ) FURITIG « K BIE - BRI W, 5933 IR LA
a2, 2023 4R
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Synthesis, Structure and Halochromism of Galvinol-Substituted Thiophene Compounds
(Graduate School of Science, Josai University) Yuki Wakabayashi and Motoko Akita

Stable organic radicals are of great interested in not only fundamental chemistry but also
material science. The highly reversible redox properties of organic radicals are due to the
formation of closed-shell species when they are oxidized or reduced. As compared with closed-
shell molecules, longer-wavelength absorptions and emissions based on SOMO/HUMO or
LUMO/SOMO transition are also typical properties of organic radicals. For these reasons,
organic radicals are candidates for fundamental materials for electronic devices. We present
here the synthesis, structure and halochromism of new galvinol derivertives that serve as
precursors for the generation of galvinoxyl radicals. Reaction of galvinol and thiophene in
acetic acid with catalytic amount of sulfric acid gave five components. Three compounds were
identified by MS and/or NMR spectra in which the 2 or 2,5- or 2,3,5- positions of the thiophene
ring were substituted with galvinol. The structure of mono and di substituted compounds were
also determined by single crystal X-ray structure analysis. Halochromism of 1 and 2 was
confirmed.

Keywords : Galvinol, Thiophene, Precursors of Galvinoxyl, Halochromism

AT 2 1 VI3 b - BT B W TR Z E R — B Ch D T A 07 =
Ty EART D0, BLETTORPERE, o, WL - FOEITHE S ETERIT
LUMO-SOMO/SOMO-HOMO &% T & 5 72 WU « FE 6P Bl AR I b IR R
V7 hT D, TAUDOFRHEAETE) L KRB EIR, A% EL E 1. AR E
72 EOMEBNCHRE T 2 VBTG T DRI AN T TN D, ARFZECTILT
CHIVDEIEMETH D INE ) — N TFF 7 = NEHER S A E AR L.
O, P E G Lz, BEPmi s e ) — e F 47 = L
HIELHT LR —EHRA 1L, CEBK 2 RO, Zh b O/EL MS, NMR
AR NV R OV i X SRS ARATIC X 0 Y U7, e R O RS 4 F T oo UV-
VisHIEIC LY, 1,20 s oI XL RTZEHRLE,

S
t-Bu = t-Bu {\ /7
o ‘ ‘ OH H2SO,

t-Bu t-Bu in AcOH

Scheme 1
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Studies on the Reaction between Tetracene Imide with Lawesson’s Reagent (!Osaka Institute
of Technology) OShingo Hirai, Takumu Ito, Michihisa Murata

Perylene bisimides (PBIs) have been extensively investigated in the past several decades as
fascinating dyes with great potentials for various applications. We have previously synthesized
electron deficient m-systems based on the dimerization of tetracene imide derivatives. In this
work, the reaction of a tetracene imide derivative with Lawesson's reagent was studied. The
structure of the obtained product was unambiguously characterized by single crystal X-ray
analysis. The mechanism of the reaction as well as the electronic structure of the product will
be discussed.

Keywords : Perylene Bisimide; n-Type Semiconductor, Tetracene; Lawesson s Reagent; X-ray

Analysis

NYLYERA IR (PBD I, EAEETZEE o n o o Mo
GO IR &MA%T%D n A 1B (A )
ELTHMBNTWD, PBLIZ oD VB %

S o et D L

EEBICRINE 2 T2 E s S TWnWD D, £, ‘ ‘
PBI°Z DEEFARD I )V = V% T A T ViR = V5 ‘O O‘OO
AT A Z LI, BN E T RMECRIKEHE

WOV Z R Z ENME I TWD 2, Aif9E 07 N0 07 N"So
TIE. T hIBr A I R n—Y U RELDORIEEZ KR R R
?TJ‘ l/ ?% Eﬁ’bﬁﬂﬁ/\%@*%l_ & fi 75_)% TD N Lff_'_o PBI 1

F9. RN E S N=FEEZHNTCT TRy
AIROTaEER2EER LI RIC2 Eu—Y U E DG ERET LIz & 2 A,
MRS TIZBWNC AL 3 WNAERTHZ L2 AL, A vR= ks
NI BL SN oo T, LAY 3 OREIT RS X BREEMITIC X v #ER L=,
UV-vis A7 FVHIEDFER . ALAW 3 DY (las = 668 nm) 1XT b T A 2
R (Aabs = 613 nm) EHEEL TS5 mm Ly R 7 RLTWDHZ B bhoTe, RISED
AHZXBZONWTHRET D,

Scheme 1
n- C4He n- C4Hg X-ray structure of 3
Lawesson S reagent
OO OO
ODCB, 150 °C, 45 h
S—| P\
2
OCH3 3

1. Chaolumen, H. Enno, M. Murata, A. Wakamiya, Y. Murata, Chem. Asian J. 2014, 9, 3136.
2. C.P. Yu, A. Yamamoto, S. Kumagai, J. Takeya, T. Okamoto, Angew. Chem. Int. Ed. 2023, 62,
€202206417.
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Development of Non-Fullerene Acceptors Containing Dithienothiaborin ('Graduate School of
Engineering, University of Hyogo, *Graduate School of Science, University of Hyogo)
(OMakoto Kimura,' Wataru Suzuki,' Tomohiro Agou,” Tomokazu Umeyama'

As a novel acceptor-donor-acceptor’-donor-acceptor (A-D-A’-D-A) type non-fullerene
acceptor (NFA), we synthesized a novel NFA, SBIC, which has a dithienothiaborin (DTTB) as
the central A’ unit, thiophene units as the D units, and dichlorinated 1,1-dicyanomethylene-3-
indanone as the terminal A units. The absorption and photoluminescence (PL) spectra of SBIC
in chloroform showed peaks at 650 and 677 nm, respectively. The SBIC film exhibited red-
shifted absorption and PL maxima at 688 and 790 nm, respectively. The optical bandgap
estimated from the intersection of normalized absorption and PL spectra of the SBIC film was
1.74 eV. The LUMO energy level estimated by the differential pulse voltammetry measurement
of the SBIC in chloroform was —3.91 eV.

Keywords : Nonfullerene Acceptor; Dithienothiaborin, Organic Photovoltaics; Conjugated
Polymers

P 7 e 7 H—(A)- KT —(D)-7 7 &7 Z—(A)- F‘ﬂ‘—(D)-T 7 72 —(AVRIFE
77—y T T E—L LT AEKEELTARYVREIC N EVEEZBEALLLYF
=/ F7HRY > (DTTB) ==y 1 DEH#l _%ZL7:; vaz=y b, ABKICHEER
112V T ) AF L3447 (ICCl) %67 % SBIC #a%at L, A& 1T-
7= (Scheme 1) , £ DTTBZ Y7 rE(LL7/bEWM L LA 2 & D Stille 7 v~
Vo ZIZL0bEW 3 B L, 4-~F VT = =)L U F U AOREANINSE & Bk
MBI L VLA W 4 8 Lz, & 512, Vilsmeier-Haack S X % B 2741 2 L4k
& . Knoevenagel #fi 512 £ % IC-Cl OFEANIZ LV | SBIC =157,

SBIC DAk 1w k)L AR OWILFS X OFEH ORI F (L 650 nm 35 LTt 677
nm Th-o7N ERILT 5 L2 688nmiIs LN 790nm £ TREE Y7 KLz,
T ORI & FEANT PADZRND RIS DD RFE Yy v 713 1.74eV &
Ipole, Elo, W /SVARNLEZ A ) —RENS BEES iz SBIC 7 7 r kL
LYEHEH O LUMO HE(713-3.91eV Th o7,

Scheme 1. Synthetic route for SBIC.
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1) Yan, Y., Sun, Z.; Li, C.; Zhang, J.; Lv, L.; Liu, X. Liu, X. 4sian J. Org. Chem. 2017, 6, 496.
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Synthesis of Three-Dimensional Organic Boron Compounds with
Unique Structure

(Graduate School of Engineering, Nagoya Institute of Technology) O Kenshin Nakano,
Katsuhiko Ono

Keywords: Organoboron Compound; p-Diketone; Three-Dimensional Structure; J-
Aggregation; Organic Photovoltaics

Organoboron compounds have attracted attention as semiconductor materials that can be
applied to organic photovoltaics (OPV) because of their excellent light absorption and electron
transport capabilities. While semiconductor materials with planar structures have been
extensively studied, there have been few studies on semiconductor materials with three-
dimensional (3D) structures. In this study, we synthesized two types of 3D organoboron
compounds, 3CB-ph and 3CB-carph, in which three boron S-diketonate moieties are bonded
to a triphenylene moiety. Their photophysical and electrochemical properties were investigated
in comparison to those of simple boron -diketonate compounds.'

The UV/Vis spectra of 3CB-ph and 3CB-carph are shown in Fig. 1. The maximum
absorption wavelength and molar absorption coefficient in solution were 610 nm and 298,000
M em™ for 3CB-ph and 523 nm and 184,000 M"' cm™ for 3CB-carph, respectively. For
both compounds, the corresponding absorption bands were redshifted in the thin films,
suggesting the formation of J-aggregate films. Compared to the simple boron compounds, the
absorption coefficients were about three times higher, and the redshifts were larger. The
HOMO/LUMO energies determined by cyclic voltammetry were —5.40/=3.95 eV for 3CB-ph
and —5.63/-3.88 eV for 3CB-carph. These values were lower than those of the simple boron
compounds, with particularly large decreases at the LUMO levels (0.35 eV for 3CB-ph, 0.17
eV for 3CB-carph). In the presentation, the OPV properties of 3CB-ph and 3CB-carph will
be reported.
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Fig. 1. UV/Vis spectra in solution and thin films.
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1) H. Kobayashi, S. Izawa, C. Kitamura, M. Hiramoto, K. Ono, Asian J. Org. Chem. 2023, 12,
€202300377.
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Productive Synthesis of a Cs Fragmentary Octacycle, Metelykene (Department of Materials
Chemistry, Ryukoku University) OYuki Ueda, Tetsuo Iwasawa

In 1985, Kroto et al. reported the Cso molecule, sparking significant interest across scientific
disciplines. Organic chemistry research on Cs has expanded structural possibilities,
particularly focusing on its fragment that allows for various cutting approaches. However,
synthesis of these fragments faced inherent challenges in carbon-rich molecules: low solubility
prevents us from synthesizing them productively in solution-phase. Herein we report
development of productive scheme for metelykene that is a Ce fragmentary octacycle of CxsHis
we achieved the first time". The key to success locates on scalable synthesis of methyl 2,7-di-
tert-butyl-9-ox0-9H-fluorene-4-carboxylate, that has not been reported heretofore (Scheme
1.

Keywords : Metelykene; Cgfragments; Buckybowls; Buckminsterfullerene,; Polycycles

1985 HZ7 v =560 Ceo 0 2R R L, BFEE T Ceo ITMEIAFR 5B THFSE X
NTWB, LBV CTUL, Jr7z 22 AR 2O Al REME DM 3H U, Coo W
IZEANRY TONTE T, WARIZITEEED 2 O TIE RV E BENTENHTH
%o LinL, IRBEEDENTEDEELIETICSLK, EHELAMBEE LY, ZhiZ
xF U SAFIEER T, Bl 7 BRI Coo T T2 AT VU & (CasHie) DWRAHG K % 21K
LHE L Y, 72720, BN~ ER S5 7-0120%, TR LIREKE LY
HHOEVICAEFEEDOENWAXF—LANRDO D, SRFELIL,. ATV roakE 7 a
T AEFHICREITETHED Z L2 HEE L, 7V L VD ARLIZ AT IV AT )L % E
ANLTALEMOFIR AR Z#ER L= (Scheme 1),

1) hydration
MeOCHCI, TBHP Base 2) SOCl,
Lewis Acid  FeCl3*6H,0 CHal 3) AICl3
Pl L S S 0 00
O CH,Cl, CaHsN DMF o O O 0
rt,05h 80°C,>21h rt,>17h
Telescoping

36 mmol 52% 84%
10 grams 6.5 grams 3 steps

Scheme 1. Synthesis of methyl 2,7-di-fert-butyl-9-oxo-9H-fluorene-4-carboxylate for
manufacturing metelykenone that has skeletal octacycle metelykene.

1) N. Yoshida, R. Akasaka, T. Imai, M. P. Schramm, Y. Yamaoka, T. Amaya, T. Iwasawa, Eur.
J. Org. Chem. 2023, 26, €¢202300407. Doi: 10.1002/ejoc.202300407
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Synthetic investigation of mechanopolymers using n-cluster as a mechanophore

(!School of science, Osaka University, *Graduate School of Science, Osaka University)
(OShoichi Hasegawa', Tomohiko Nishiuchi?, Takashi Kubo?

Various mechanopolymers have been synthesized by incorporating mechanophores
into the polymer chain, in which the absorption and emission colors change
significantly due to changes in molecular structure and the breaking of chemical
bonds in response to mechanical stimuli.

In this study, we used dianthrylbenzene 1 as a mechanophore. Dianthrylbenzene can form
excimer between intramolecular anthracene in the excited state. Therefore, we aimed to create
mechanopolymers that can control excimer formation between anthracenes in the excited state,
i.e., localization and delocalization of excitons, by changing the distance between anthracenes
through polymer stretching.

In the presentation, the synthesis, structure and properties of the mechanopolymers will be
reported.

Keywords : mechanophor, 7 - rinteraction, mechanopolymer
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1) Keiichi Imato et al., ACS Macro Lett., 2015, 4, 1307-1311
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Different emission colors of optical active and racemic pyridinium salt-linked
phenanthroimidazoles (Osaka-Kyoiku University) ONguyen Quang Duy, Naoki Kakemura,
Kazushige Hori, Keita Tani

Many donor-acceptor linked molecules (D-A molecules) have been reported to exhibit
mechanofluorochromism (MFC), which is phenomenon of fluorescence wavelength change in
response to external mechanical stimuli such as grinding in a solid-state. For the control of
MFC behavior and emission color between chiral and racemic D-A molecules, we have
investigated chiral pyridinium salt-linked phenanthroimidazoles derived from commercially
available B-citronellol and ibuprofen.

As aresult, it was found that ibuprofen derived chiral phenanthroimidazole 2 with PFs anion
exhibited the maximum emission wavelength of 549 nm before grinding, while the racemic 2
showed the emission wavelength of 540 nm. After grinding, both their chiral and racemate
showed the same orange emission with maximum emission wavelength of approximately 565
nm.

Keywords : Pyridinium salt; Phenanthroimidazole; Optically active form; Solid emission
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Synthesis and Photophysical Properties of Carbazolophane Derivatives by Sonogashira Cross
Coupling Reaction ('Osaka Kyoiku University., 2ICAT, Hokkaido University., *Faculty of
Science and Engineering, Oita University., *ICR, Kyoto University.) OHiroaki Chihara!,
Miyuki Masaki!, Kazushige Hori!, Koji Kubono!, Masatsugu Taneda!, Masayoshi Bando?,
Tamaki Nakano?, Takunori Harada®, Yuji Kinose*, Yoshinobu Tsujii*, Keita Tani!

Various carbazolophane derivatives have been synthesized as model compounds for the
excimer in poly(N-vinylcarbazole). Among these, partially overlapped (PO) carbazolophanes,
in which two carbazole moieties are helically stacked, possess planar chiral. We found out
that the g value of carbazolophanes in circularly polarized luminescence (CPL) were as large
as the order of 102 In order to investigate the correlation between CPL properties and
molecular structure, we plan to synthesize macrocyclic compounds and/or polymers
containing carbazolophane units. In this study, 6,6’-diiodocarbazolophane derivatives 1b is
prepared from la and is supplied to Sonogashira cross-coupling reaction to give lec.
Sonogashira reaction between 1b and 3 is in progress.

Keywords : Carbazole; Cyclophane,; Circularly Polarized Luminescence, g valu, Sonogashira
cross-coupling reaction
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) h — 1c

1a X=-H
1b X =-I Pd(PPhg)s, Cul
1c X=_—pp

© The Chemical Society of Japan -P2-1am-45 -



P2-1am-46 AXL2ES B1045SE2 (2024)

25-O(1,3-CFF—I-2-4A U T UV13-OFF S5 U-4-FH UFE

RO EARDR TDHFESH & DAY

(%%;jtl Ve BRORPEMT 2 O —IE '« Ak B ' R Eee ! - FlE M 2 - g
Z

2,5-Di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione Derivatives ('Facalty of Engineering,
Shizuoka University, *SANKEN, Osaka University) O XKazumasa Ueda,'! Ryoya Hayashi,'
Misaki Kinoshita,' Tsunayoshi Takehara,” Takeyuki Suzuki?

ouh

Tuning of solid-state colors of redox active molecules is one of the current issues for an
application of functional dyes to the light absorbing system. We have synthesized methyl
phthalate and phthalonitrile fuzed 2,5-di(1,3-dithiol-2-ylidene)-1,3-dithiolane-4-thione
derivatives and investigated their optical properties. Recently we succeeded in molecular
structure analyses of the phthalonitrile fuzed derivatives and the nitrile substituted derivative,
and examined correlation their molecular arrangements in solid state and the optical properties.
Single crystal Xray structure analyses revealed that molecules are stacked one dimensionally
in crystals. Furthermore, the derivatives which absorb almost all near-infrared region light
are stacked in the same orientation in the columns. On the other hand, the derivatives which
merely absorb near-infrared region light are alternatively stacked in opposite orientation in the
columns. We will also discuss some details on the inter columnar arrangements.

Keywords : Functional Dyes; Molecular Arrangement; Optical Properties
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Synthesis of Adamantane Derivatives with Plasticity (Graduate School of Engineering,
Kwansei Gakuin University) OMoe Kusumoto

Adamantane is known to form plastic crystals. In general crystals, the position and
orientation of the particles are regularly aligned, but in the case of a plastic crystal, the position
of the particles remains regular because melting occurs first with respect to the orientation from
the crystalline state. In this study, we synthesized adamantane derivatives and investigated the
effects on thermophysical properties when substituents are introduced into the adamantane
skeleton. We investigated the use of machine learning to determine the correlation between
thermophysical properties measured by differential scanning calorimetry (DSC) and dipole
moments calculated by quantum chemical calculations for various substituted adamantane
derivatives as an index for designing substituents.

Keywords : Adamantane derivative; Plastic crystal; Glass transition temperature
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Solar-driven steam generation properties of donor-acceptor molecules functionalized by [2+2]
cycloaddition-retroelectrocyclization reactions ('School of Materials and Chemical Technology,
Tokyo Institute of Technology) OChia-Yang Lin', Tsuyoshi Michinobu'

With the rapid development of the world economy, global water shortages are occurring.
Solar steam generation (SSG) technology is a promising approach to solve water shortages
while minimizing the environmental impact.' The purpose of this study is to synthesize donor-
acceptor molecules by applying the [2+2] cycloaddition-retroelectrocyclization (CA-RE) click
reaction and to develop highly efficient photothermal materials (PTMs). By tuning the building
block structures and band gaps, solar absorption and light-to-heat conversion efficiency can be
altered. In this research, several PTMs were synthesized by the [2+2] CA-RE reactions between
the alkyne-containing DTIDT precursor molecule and different olefinic acceptors. The
resulting PTMs were loaded on filter paper by casting the chloroform solutions. Temperature
changes of the PTMs under simulated sunlight were evaluated by thermal images of an infrared
camera. In addition, the evaporation efficiency exceeded 70%.

Keywords : [2+2] Cycloaddition, Donor-Acceptor Molecules, Photothermal Materials, Solar
Steam Generation
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1) C.-Y. Lin, T. Michinobu, Beilstein J. Nanotechnol. 2023, 14, 454.
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Syntheses and Fluorescence Properties of Imidazodiazaborole Derivatives with D-m-A
Structure (Faculty of Science and Technology, Keio University) Youhei Miura, O Ryoka
Tsukimoto, Kosuke Mohri, Naoki Yoshioka

Fluorescent molecules generally have a wide m-conjugated system and exhibit self-
quenching due to m-stacking in the solid state. We have reported that imidazo[1,5-c][1,3,2]
diazaborole skeleton can be chemically modified by cross coupling reactions and exhibits
excellent fluorescent properties in both solution and solid states. In this study, we have
synthesized three derivatives (1a-c) with electron-donor/accepter at appropriate positions to
investigated the effect of the D-m-A structure on the fluorescent properties of imidazo-
diazaborole skeleton. We obtained 1a-c in good yields by the Sonogashira/Suzuki-Miyaura
coupling reaction, and all showed fluorescence both in solution and solid states. Also, 1a-c had
a larger Stokes shift more than 100 nm (1a:127 nm in MeCN). These were clearly larger than
those of the derivatives without the CF3; group (82 nm). the detailed optical properties will be
discussed in connection with their structures.

Keywords : Imidazole; D- 7 -A structure; Organic fluorescence molecule;
Mechanofluorochromism
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Scheme 1 Fig. 1 UV-Vis (solid line) and fluorescence (dashed
line) spectra of 1a in selected solvents (red: MeCN,
black: DCM, blue: toluene).

Nomalized Intensity
[

© The Chemical Society of Japan -P2-1am-49 -



P2-1am-50 AX(b2a B1045SE2 (2024)

FTIOMR/ vERImEE LEEBREEDIS—LUTIETE—
DB

(eERRBET) OffA B4 - $aR it - var #li— - JIBE 3% - HE1L AN
Development of Non-Fused Non-Fullerene Acceptors with 1,4-Naphthoquinone Units as
Terminal Groups (Graduate School of Engineering, University of Hyogo)

(OKae Oshitani, Wataru Suzuki, Jun-ichi Nishida, Takeshi Kawase, Tomokazu Umeyama

As a novel acceptor-donor-acceptor’-donor-acceptor (A-D-A’-D-A) type non-fused non-
fullerene acceptor (NFA), we synthesized BCDT-NQ, which has 1,4-naphthoquinone as the
terminal A units, dithienocyclopentadiene as the D units, and 2,1,3-benzothiadiazole as the
central A’ unit. The structure of BCDT-NQ was characterized by '"H NMR spectrum and mass
spectrometry. The chloroform solution of BCDT-NQ showed broad absorption bands in the
visible and near infrared regions with a peak at 691 nm (gmax = 3.5 X 10° M cm™"). The BCDT-
NQ film exhibited a red-shifted absorption maximum at 768 nm. The HOMO and LUMO
energy levels estimated by the cyclic voltammetry measurement of the BCDT-NQ solution in
dichloromethane were —5.13 and —3.73 eV, respectively.

Keywords * Nonfullerene Acceptor; 1,4-Naphthoquinone; Organic Photovoltaics, Conjugated
Polymers; Non-fused
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Scheme 1. Synthetic route for BCDT-NQ.
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(R = 2-ethylhexyl)
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Emission Enhancement of Near-infrared Phosphorescence Found in Structurally Similar Host-
Guest System (!National Institute of Technology, Kurume College, *Institute for Materials and
Chemistry and Engineering, Kyushu University) OMisuzu Nakaya,' Taisuke Matsumoto,’
Tsutomu Ishi-i!

An emission enhancement of near-infrared phosphorescence was studied in a host-guest
doped system with structural similarity. An efficient energy-transfer was proceeded from red-
emitting benzothiadiazole dye host to near-infrared-emitting benzoselenodiazole dye guest,
resulting in the enhancement of near-infrared phosphorescence.

Keywords : Phosphorescence; Near-infrared Emission; Host-guest;, Benzoselenodiazoles;
Energy-transfer
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1) T. Ishi-i, R. Kichise, I. S. Park, T. Yasuda, T. Matsumoto, J. Mater. Chem. C, 2023, 11, 3003.

— 0:100

PL intensity (a.u.)

350 450 550 650 750 850
Wavelength (nm)

Fig. 1. PL spectra of the 1 : 2 mixture.
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Regulation of Fluorescence and Phosphorescence Emission in Benzothiadiazole-based Dyes
('National Institute of Technology, Kurume College) OFEri Hirata,' Tsutomu Ishi-i'

A regulation of fluorescence and phosphorescence emission was studied in a series of
benzothiadiazole-based dyes in the solid state. The inherent phosphorescence was maintained
by introducing elector-accepting substituents into the parent dye. In contrast, the introducing
of elector-donating substituents resulted in the phosphorescence quenching together with the

fluorescence enhancement.
Keywords : Fluorescence, Phosphorescence, Benzothiadiazole, Solid Emission
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1) T. Ishi-i, R. Kichise, 1. S. Park, T. Yasuda, T. Matsumoto, J. Mater. Chem. C, 2023, 11, 3003.
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Synthesis of new coumarin probes for determination of the absolute configuration of chiral
amines ('Department of Chemistry and *Research Center for Materials with Integrated
Properties, Toho University, *Department of Chemistry, Education Center, Chiba Institute of

Technology) O Yuuka Gotoh,! Ryoto Araki,! Mari lkeda,® Yoichi Habata,? Shunsuke
Kuwahara'*

The development of simple absolute configuration determination methods for chiral
compounds is important in chemistry and pharmacology. Wolf et al. developed a coumarin
probe that reacts with chiral amines, and succeeded in amplifying the chirality of amines by
CD spectroscopy. In this study, we designed novel coumarin probes (1, 2). 1 and 2 will be easily
coupled with chiral amines by Michael reaction. The chirality of the amine controls the twist
of the two coumarin chromophores, and the twist is detected by the exciton-splitting Cotton
effect of CD.

Carboxylic acid 6 was synthesized from malonic acid 5. After converting 5 to the acid
chloride, it was reacted with amines 7 and 8 to obtain 1 and 2 in 80% and 69% yields,
respectively. Coupling reaction of 1 and 2 with chiral amines are also reported.

Keywords : chiral sensing, chiral amine, CD spectrum, coumarin, determination of absolute
configuration
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1) Thanzeel, F. Y.; Balaraman, K.; Wolf, C. Nat. Commun. 2018, 9, 5323.
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Synthesis and photoisomerization of a new molecular switch with spiro skeleton (' Department of
Chemistry and *Research Center for Materials with Integrated Properties, Toho University,
3Department of Chemistry, Education Center, Chiba Institute of Technology) OMoeka
Notake,! Karina Nakanishi,' Mari Ikeda,?Yoichi Habata,"> Shunsuke Kuwahara'-

Photoresponsive crown ethers have attracted much attention as a part of molecular machines
since the pioneering research on azobenzene-based photoresponsive crown ethers by Shinkai
et al. 1) We have previously reported a new molecular switch trans-1 with a spiro skeleton.
When trans-1 was irradiated at 338 nm light, photocyclization product 2 was obtained instead
of isomer cis-1.

In this study, we designed new molecular switches trans-4 and cis-4 with fluorine to prevent
the formation of cyclized products. trans-4 and cis-4 were synthesized by McMurry coupling
of spiro ketone 9. The structures of trans-4 and cis-4 were determined by X-ray crystallography.
We also report on the photoisomerization of trans-4 and trans-3.

Keywords - molecular switch; spiro skeleton, photoisomerization; photocyclization
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Figure 1. Photoisomerization of 1 and byproduct 2.
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Figure 2. Synthesis of trans-3 and trans-4.
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Development of Fluorescent Agent Inhibiting Lateral Root Growth in Arabidopsis
('Graduate School of Engineering, Kanagawa University)

OKoyo Shibasaki,! Kazuki Sakai,! Kazuki Arai,’ Takeshi Yamada,' and Sentaro Okamoto’

We have discovered a series of IBA derivatives that selectively inhibit lateral root elongation
in Arabidopsis. However, mechanism of the inhibition is still unclear. Among these derivatives,
those having a quinoline skeleton exhibit high activity and high selectivity for inhibiting lateral
root growth. In this study, we designed a derivative having 6-methoxy quinoline structure that
can show the inhibition activity and emits itself fluorescence under UV. The synthesized
derivative showed selective inhibiiton of lateral root elongation in Arabidopsis under agar
culture conditions and emitted the visible light under UV irradiation. We will also report on the
development of molecular probes with additional functional tags. In the future, we will proceed
with imaging using these derivatives and identifying proteins to be evaluated.

Keywords : inhibition of lateral root growth ; IBA derivatives ; fluorescence emission
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A Water-Soluble Helicene: Hydrostatic Pressure Effects and Cellular Uptake (!Department of
Chemistry, Tokyo Institute of Technology, 2School of Engineering, The University of Tokyo) O
Tori Okamura,'! Keiichi Nakagawa,? Shinji Toyota,! Gaku Fukuhara!

Mechanical properties in living systems have attracted much attention as a biomarker. In the
present study, to develop a new pressure-responsive chemosensor that emits circularly
polarized luminescence, we focused on an anthracene-fused helicene skeleton as a fluorophore
that was further modified by hydrophilic side chains. In this presentation, the cellular uptake
experiments of the hydrophobic helicene counterparts and the (chir)optical properties of the
newly synthesized hydrophilic helicene in aqueous solutions under hydrostatic pressure.
Keywords : Chemosensor; Helicene,; Circularly Polarized Luminescence,; Hydrostatic Pressure

MAFIIED Y o 7 HRITIEF ML D &/ W2 D RO S XA A
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Fig.1 Chemical structure of [3]HA(CsH2TEG3),.

1) Cross, S. E.; Jin, Y. S.; Rao, J.; Gimzewski, J. K. Nat. Nanotech. 2007, 2, 780-783.
2) Mizuno, H.; Fukuhara, G. Acc. Chem. Res. 2022, 55, 1748-1762.
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Singlet Fission in Pentacene Dimers Controlled by Addition of Alkali Metal Ions (Department of
Chemistry, Tokyo Institute of Technology) (OTomoya Kuwabara,' Gaku Fukuhara'

In this study, a series of pentacene dimers through oxyethylene linkers were synthesized for
dynamically controlling singlet fission (SF) by the addition of alkali metal ions. In this presentation,
we report the photophysical properties of the dimers in the absence and presence of alkali metal ions
and the factors that control the SF properties upon the addition of the ions and also upon hydrostatic

pressurization as an external stimulus.
Keywords : Singlet Fission ; Pentacene ; Hydrostatic Pressure
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Figure 1. Chemical structures of pentacene dimers linked with (a) crown ether and (b)

oxyethylenes.

(1) Aster, A.; Zinna, F.; Rumble, C.; Lacour, J.; Vauthey, E. J. Am. Chem. Soc. 2021, 143, 2361.
(2) Hasobe, T.; Nakamura, S.; Tkachenko, N. V.; Kobori, Y. ACS Energy Lett. 2022, 7, 390.
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Chemical Modification Using Coupling Reaction of 2-Benzoylimidazole Based Organoboron
Complexes and Emission Property (Faculty of Science and Technology, Keio University)
Youhei Miura, (OKanta Kato, Naoyuki Ando, Kohsuke Mohri, Naoki Yoshioka

We have reported that imidazo[1,2-c][1,3,2]diazaborole-based organoboron complexes have
fluorescent properties regardless of the state, such as solution, solid, and glass, because of their
rigid and non-planar twisted moieties in the molecular structure. However, there are restrictions
on the molecular structure due to synthetic routes that include severe basic and acidic
conditions. In this study, we report the synthesis of the organoboron complexes having
substituent groups that are difficult to be introduced by previous procedures using coupling
reactions to 11.

When 11 was subjected to the conditions of the Sonogashira coupling, the decomposition
reaction proceeded by the organic base. After optimization of the reaction condition, the
coupling reaction proceeded under the Stille coupling, in which the reaction proceeds under
neutral conditions.

Keywords : Mechanofluorochromism; Organic fluorescent molecules, Imidazole; Boron
Complex
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Scheme 1. Molecular structure and synthetic procedure of 1a and 1a’.
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