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Crystal Structure and Charge Transport Properties of Unsymmetrically Meso-substituted
Tetrabenzoporphyrins (! Graduate School of Science and Technology, Nara Institute of Science

and Technology, *Institute for Chemical Research, Kyoto University)
(OKazuya Miyazaki', Kyohei Matsuo?, Yoshiyuki Mizuhata?, Naoki Aratani', Hiroko Yamada?

Tetrabenzoporphyrins (TBPs) have attracted much attention as excellent organic
semiconductor materials for their two-dimensionally extended n-conjugated systems. Recently,
we have found that a TBP derivative with different substituents at 5,15-positions formed two-
dimensional packing with antiparallel slipped m-stacking, which is promising for charge
transport". However, the local dimeric structure in the packing suppressed efficient charge
transport, resulting in a maximum hole mobility of only 0.71 ¢cm? V™! s7!. In this study, we
synthesized a new unsymmetric TBP derivative, CsPh-Ph-TBP, which has a long alkyl
substituent at only one side of the 5,15-positions. Single-crystal X-ray structure analysis
revealed that CsPh-Ph-TBP formed bilayer lamellar packing in which the TBP scaffold formed

a herringbone structure. Its OFET characteristic will be discussed.
Keywords : Tetrabenzoporphyrin; Crystal Structure Analysis; Organic Field-Effect Transistors
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Figure 1. (a) Molecular structure and (b, c) packing structures of CsPh-Ph-TBP.
1) K. Miyazaki, K. Matsuo, H. Hayashi, M. Yamauchi, N. Aratani, H. Yamada, Org. Lett.
2023, 25, 7354.
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Stacking Structures and Charge-Carrier Transporting Properties of Diazulenylmethyl Cations

Bridged by the Main-Group Elements (‘Graduate School of Science, Nagoya University,

’Graduate School of Engineering, Kyoto University, *Institute of Transformative Bio-

Molecules, Nagoya University) OSatoshi Takahashi,' Masahito Murai,' Shu Seki,? Shigehiro

Yamaguchi'?

The incorporation of a main-group element into a charged m-conjugated skeleton can perturb
its stacking structure. We have previously reported the synthesis of a diazulenylmethyl cation
1 bridged with a sulfur atom, which exhibits high carrier transport properties in the crystalline
state by forming a charge-segregated m-stacked structure. In this study, we synthesized
selenium- or tellurium-bridged 2 and 3, and investigated the effect of these heavy group 16
element bridges on the electronic structures, stacking modes, and charge-carrier transporting
properties. X-ray crystallographic analysis revealed that both 2 and 3 are highly planar and
form charge-segregated stacking structures. Each skeleton of diazulenylmethyl cation in the
stacked structure was in close proximity via electrostatic and chalcogen—halogen interactions
with the counter anion, SbF¢". Time-resolved microwave conductivity (TRMC) measurements
showed that both 2 and 3 have high charge-carrier transporting properties.

Keywords : azulene,; selenium, tellurium, cation; charge-carrier transporting properties

B EHT D o B EICHASTRE A2 AATe 2 & T, 37 =4 v B E O - HEE
EHICEE 5252 &f)‘f%é EAIZINETIE, METHEB LT AL =LA
FNTAFF 1 2GR L, faatkiE CEMESBFR OREME L TERT 2 2 & THW
Xx U 7HERE R T A EE AL TV, /\IEI Lﬁl‘é’t LT I B
L7ibaw) 2,3 %_"/\EJZL BEEO BN eI BRGNS, BRSO e
i, X U TEERHEIC G 2 0B ETAE LT (Flgure 1a).

HRE S XS AT OFE R, 2 BX O3 IFEWVFEEEZ A L TRY, 1 LRKOE
fifE oy EEREEAE 2 U9 5 Z L ¥ - 7= (Figure 1b). F72, FEEMEICHBWT,
TNENDTT AL =)V AF A F A ERKIE, /T =4 L OEMBERAB LW
Inay e UM EEREZ L, L Tz (Figure 1c). S 612, —&ooik
O rfEEEZ L, 2,3 DEWEMEERE AT L2 8%, o~ A 7 vl
fREFE(TRMCO)DRIEIZ L W B ST Lz,

(@) (b) 34 (©) NBO Donor  NBO Acceptor
R L] . o P F: lone pair ~ Te-C: o* bond
O SoF- o "\ chalcogen-halogen 7340 A s
B R \ interaction ¢ 3)" ‘/ i ‘5‘ ;, ‘; 3 adz.
g CO ® ‘electrostatic interaction N ,‘
Ch Y
L] 3.36A J ¢ Kj:w o
1(Ch=5) . Sy o2 R

2(Ch=Se) This + impact on stacking motifs % P " 2%27 3AEME—0"Te0)
3(Ch=Te) Work - charge transporting properties =1.18 keal/mol

Figure 1. (a) Structures of diazulenylmethyl cations bridged with group 16 elements, (b) packmg structures and their dimer
motifs of 3, and (c) natural bond orbitals (NBOs) in 3 calculated at the M06-2X/6-311+G(d,p)-LanL2DZ (for Te) level of theory
with the geometry taken from the crystal structure.
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Synthesis and Thermoelectric Properties of n-Conjugated Nickel Complexes with Thiophene
Rings (Graduate School of Engineering, Osaka Institute of Technology) OTomoya Yaoita, Iku
Miyatake, Devon Aditya Jobs, Masahiro Muraoka, Michihisa Murata

Nickel-ethenetetrathiolate (NiETT) is an organometallic coordination complex with a one-
dimensional polyanionic n-conjugated system. Although NiETT is virtually insoluble in all
common solvents, NiETT exhibits fascinating n-type electrical conductivity and stability
against atmospheric oxidation. In this study, we designed and synthesized n-conjugated ligand
precursors, that contain thiophene rings via a Stille cross-coupling reaction. Then
thermoelectric materials were obtained from the base-promoted deprotection of the ligand
precursors and subsequent formation of nickel complex. We will discuss the thermoelectric
properties of the newly obtained m-conjugated nickel complexes.

Keywords : Thermoelectric Conversion, Nickel Complexes, Organic Semiconductors; -
Conjugated Systems, n-Type Semiconductors
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1) A. K. Menon, R. M. W. Wolfe, S. R. Marder, J. R. Reynolds, S. K. Yee, Adv. Funct. Mater. 2018, 28,
1801620. 2) K. Ueda, Y. Yamada, T. Terao, K. Manabe, T. Hirai, Y. Asaumi, S. Fujii, S. Kawano, M.
Muraoka, M. Murata, J. Mater. Chem. A 2020, 8, 12319. 3) K. Ueda, R. Fukuzaki, T. Ito, N. Toyama, M.
Muraoka, T. Terao, K. Manabe, T. Hirai, C.-J. Wu, S.-C. Chuang, S. Kawano, M. Murata, J. Am. Chem.
Soc. 2022, 144, 18744.
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Development of Non-Fused Non-Fullerene Acceptors with Quinoxaline Derivatives as Electron-

Deficient Core Units (Graduate School of Engineering, University of Hyogo)
(OKenta Yamada, Wataru Suzuki, Tomokazu Umeyama

As novel acceptor-donor-acceptor’-donor-acceptor (A-D-A’-D-A) type non-fused non-
fullerene acceptors, we synthesized CRIC and BRIC, both of which have a quinoxaline (Qx)
derivative as the central A’ unit, dithienocyclopentadiene as the D units, and difluorinated 1,1-
dicyanomethylene-3-indanone as the terminal A units. The Qx unit has two phenyl rings at 2- and
3-positions in CRIC, whereas the two phenyl rings are fused in BRIC. The optical bandgaps of
CRIC and BRIC films estimated from the intersection of absorption and photoluminescence
spectra were comparable, 1.50 eV and 1.48 eV, respectively. Meanwhile, grazing-incidence wide-
angle X-ray scattering (GIWAXS) measurements revealed that BRIC has the higher tendency for
the formation of the face-on-oriented packing structures in its film than CRIC. In addition, the 7t-
7 distance in the BRIC film (3.65 A) is shorter than that in the CRIC film (4.03 A), indicating that
the fused-ring structure with higher planarity in BRIC enhances the n—= stacking.

Keywords : Nonfullerene Acceptor, Quinoxaline; Organic Photovoltaics; Conjugated Polymers
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Synthesis and Radical Polymerization of Optically Active [3.4](3,9)Carbazolophane
Derivatives (*Osaka Kyoiku University, 2Kyushu University, 3Kyoto University, *Kinki
University) OAsuka Jo!, Miyuki Masaki!, Kazushige Horit, Kenta Goto?, Fumito Tani?, Yuji
Kinose?, Yoshinobu Tsujii®, Ayaka Maeno?®, Hiroyuki Tanaka®, Hironori Kaji®, Yoshitane Imai*,
Keita Tani*

Although poly(N-vinylcarbazole) (PVCz) is a well-known hole-transporting material in
organic devices, trapping sites which suppress hole transport exist in PVCz. It is anticipated
that carbazolophane based polymers are candidate for novel hole-transporting material that do
not have trap sites, since carbazolophanes are characterized as suitable dimer model of
carbazole chromophore. In this study, optical resolution of [3.4](3,9)carbazolophane
derivative 1 is carried out by preparative chiral HPLC to afford (Sp)-1, then polymerizable
acrylate group is introduced. Radical polymerization of (Sp)-2 at 60°C in anisole affords
racemic polymer, indicating the occurrence of carbazole ring inversion. From this result,
radical polymerization at lower temperature is underway.

Keywords : Carbazole; Cyclophane; Hole Transport; Circularly Polarized Luminescence;
Radical Polymerization
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Synthesis of n-Electronic Ion Pairs Based on n-Expanded Porphyrin Au™ Complexes (College

of Life Sciences, Ritsumeikan University) O Shintaro Miyama, Yohei Haketa, Hiromitsu
Maeda

1

n-Electronic ion pairs form a variety of assembled structures based on the shapes and
electronic states of constituent charged m-electronic systems. As an example of w-expanded
cations, benzoporphyrin Au" complex exhibits the formation of charge-segregated assemblies
in the crystal and liquid crystal states. In this study, the synthesis of naphthoporphyrin Au™
complex as a further m-expanded cation has been synthesized via the corresponding
bicycloporphyrin Au™ complex for producing ion-pairing assemblies.
Keywords : ion pairs, m-electronic cations, ion-pairing assemblies; naphthoporphyrin
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+H O ETRAITF A EL ,
TARUVHRILT 4 U Au™ g LiX or NaX [
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1) Haketa, Y.; Yamasumi, K.; Maeda, H. Chem. Soc. Rev. 2023, 52, 7170. 2) Maeda, H.; Nakajima, R.;
Haketa, Y.; Maruyama, Y.; Tanaka, H.; Ohta, K.; Ishibashi, Y.; Asahi, T. to be submitted. 3) Ishii, Y.; Ito,
S.; Saito, Y.; Uno, D.; Oba, T. Tetrahedron 2015, 71, 8892.
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Synthesis and Properties of Dibenzosexithiophene-based Quinoidal Oligothiophenes with
Their Absorption in the Near-infrared Region (*SANKEN, Osaka University, 2ICS-OTRI, Osaka
University) OYue Zhang,' Naoki Ando,"? Yutaka le*?

Quinoidal oligothiophenes with a fused-ring structure are promising candidates for n-type
semiconductors and near-infrared responsive materials due to their characteristic electronic
structure. While a series of fused quinoidal oligothiophenes have been reported, derivatives
containing 6-membered rings as a bridged moieties remain unexplored. In this context, we
synthesized dibenzosexithiophene-based quinoidal oligothiophene (endo-DBST-CN), where
dicyanomethylene group was employed as a terminal unit. endo-DBST-CN showed not only
high electron-acceptability but also its absorption in the near-infrared region (Aas = 782 nm) in
the thin film state. In this presentation, synthesis and fundamental properties of endo-DBST-
CN, and its application as an organic semiconducting material will be discussed.

Keywords - Quinoidal Structure; Biradical Character; Near-infrared Absorption; Organic
Semiconductor Material
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Ball-shaped Metal Complexes with Multidimensional Charge Transfer Pathways
(*Graduate School of Nature Science and Technology, 2Nanomaterials Research Institute,
Kanazawa University.)OYuri Kimoto! -+ Masahiro Nakano! - Taniyuki Furuyama?
Most organic transistor materials with high charge mobility have multidimensional charge
transfer pathways. However rational design of materials with multiple charge transfer pathways
remains a challenging topic. Ball-shaped metal complexes have a unique three-dimensional
structure, suggesting multidimensional charge transfer pathways by controlled packing
structures. In this presentation, we synthesized various ball-shaped iron or ruthenium
complexes and investigated the possibility of organic transistor materials. Single-crystal
packing structures of the thienyl-substituted iron complex revealed multiple-dimensional
charge transfer pathways with efficient intermolecular n-m interactions.
Keywords : Ball-shaped metal complex, Organic field-effect transistor, Three-dimensional
structure, Charge transfer pathways, Intermolecular interaction
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Figure 1. A — VISR DG R(E), BE OV T PR ZFHE(CE)
1) Furuyama, T. et al. Sci.Rep. 2019, 9, 16528.
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Efk PETRRZBHELI-EV SO OFFL— FEHROWYIE

(FRBeE) OmZe &A1) - Afr !
Properties of pyridine dithiolate complexes for solid-state PET ('Graduate School of

Science, Osaka University,) OTakuto Kohzuma,' Takashi Kubo!

Proton-coupled electron transfer (PCET) processes have been attracted not only in the fields
of biology and chemical catalysis, but also from a new-material point of view. For example,
hydroquinone-benzoquinone systems, known as quinhydrone, exhibits unique solid-state
properties originating from both proton and electron transfers (PET) state under high pressure.
To understand the fundamentals of PCET in the solid state, hydrogen-bonded charge-transfer
complexes that exhibit PCET phenomena under milder conditions have been extensively
studied. We prepared new planar electron donor molecules [bis(3,4-pyridinedithiolate)M]
(M=Ni, Pd, Pt) equipped with dissociative protons. In this presentation, we will report the
synthesis, crystal structures, and physical properties of M(3,4-pydt).. Furthermore, the
behavior of M(3,4-pydt): as a building blocks for complexes is also discussed, based on the pH
dependence of redox potential and other properties.

Keywords : Hydrogen Bond, Ni Complex, Dithiolate Complex, Redox, Proton-Electron Transfe

7a b B 7B E) (PCET=Proton Coupled Electron Transfer) EFE A% & (A Tl =
DRI NA RaF ) XUy X ) onbledbF o R diiknzEifonsd,
DOEERIL GPa AL D @ LS FIZB W TR 2 %/ (2 H 7= 5 PET IR HE(Proton Electron
Transfer State)/3FEH T 25 Z E N LI TWD D, HETPET IREEZ KT 5 7= OITI
BIX ) UTVUNNVITHET DT EEZENT HDHENRH Y | BEEERE W T
THEERL XD LW TOILTE Y,

LUFIZRT M-bis(3,4-pyridinedithiolate) (A%, H.LEE & 7w ko 0¥ 6 Ni-2H
R EMERRT D)L, HRIREBICEB VLT M-2H, M-1H, M-0H Oz & 5 = & 23FF
SINTEY, TRENF b FrUSERICB T2 FeXx /v BIF /) R
VX VEEMTH D, ARETIE, I N K F—THY, OB R —Thd
M-2H (M=Ni, Pd, PyD &k, K OE(LEE 21X U & T 2WPEIC >V THET 5, M-
2H OWUL AR R L OFFERGES pH K17FE CV 72 &b 7 a b LB OHEEhEIC
DNWTHEZL, EATO PET IREBHEICAN TH 2 aiind Do

PCET
Do+ oD A el
"Bu "Bu "Bu
HNTX S\ /S\ x N S\ /S X PCET HNTS S\ /S X
N /M\ . NH + xn | /M\ | =N - NP /M\ | =N x2
S S S ] S S
"Bu "Bu "Bu
M-2H M-0H M-1H

¥ v b F o vk & M-bis(3,4-pyridinedithiolate) D ¥t Kbty

1) Nakasuji, et al. J. Am. Chem. Soc., 1991, 113, 1862-1864
2) Kubo, Nakasuiji, et al. Inorg. Chem., 2007, 46, 1162-1170

© The Chemical Society of Japan -E1113-1pm-09 -



E1113-Tpm-10 BAL$4 H104EFES (2024)
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Synthesis and Applications of a Strongly Electron-Accepting Pyrene Derivative
(‘Sagami Chemical Research Institute) OShogo Morisako,' Kyosuke Isoda'

n-Conjugated molecules, represented by benzene and naphthalene, have much attention from
a viewpoint of their n-electron rich properties applicable to p-type semiconductors.! By contrast,
the development of m-electron deficient molecules still lags behind, despite their potential
applications in n-type semiconductors and organic secondary batteries.” Therefore, the
expansion of electron-accepting m-electron molecule library has been desired. In this study, we
developed an electron deficient pyrene derivative 3. Herein, we present the synthesis of 3 by
dinitration of pyrenetetraone 1, followed by cyclization of dinitropyrenetetraone 2. In addition,
the electrochemical measurement and the cocrystallizations of 3 with wt-electron rich molecules
to form charge-transfer complexes will also be described.
Keywords : Pyrene; Electron acceptor; Cocrystal

RUBUoRoFT 7 X L ANARBREINDEFEE R o &S I3, TOBN-E LS
REZFIH L7z p B8R~ JS ARG S TN D D, #ﬁ n BEE RS AH B IR
B E LTCORAPMGEENTWDIE R R s &%%@%%im@mﬁnfw
52, FZTAMIETIE, BV ZRERETHEFAARR o %51 3 OB Z1T
OKOEV/TF7ﬁ/1_%%M&%EMM%W%éﬁé_kTV:mevy%
N4 2H2AKLY, RWTYT I/~ A= NIV EDRIGIZE Y, BT VU4
Y= bR ELY 3 OEMITHI) LTz, FARY ML LB X ST
RV RIEETWV, MiE T A—2 2R ENnE Lz, £72. 56N 3 %7 7k
ﬁf? CCHAWT D E. 3 ET TR UK ERE L BB EE AN S ST,

DOESILFRER L O~ OFE B E 7 o IR0 1 L ofEREIc OV THRFTL
L@T\Hﬁfﬁ%ﬁéo

DNPT (2)

1) K. Miillen, U. Scherf, Organic Light-Emitting Devices: Synthesis, Properties and Applications; Wiley-
VCH, 2006.

2)Y. Zhang, Y. Wang, C. Gao, Z. Ni, X. Zhang, W. Hu, H. Dong, Chem. Soc. Rev. 2023, 52, 1331.

3) H. Gao, A. R. Neale, Q. Zhu, M. Bahri, X. Wang, H. Yang, Y. Xu, R. Clowes, N. D. Browning, M. A.
Little, L. J. Hardwick, A. I. Cooper, J. Am. Chem. Soc. 2022, 144, 9434.
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Perfluoroalkylation of Carborane Anion and Tuning of the Solubility Toward Fluorous Solvent
(‘Faculty of Textile Science and Technology, Shinshu University, *Research Initiative for Supra-
Materials) OSota Iwashita,' Mutsumi Kimura,'? Yu Kitazawa®

Carborane anion CB;H, has attracted attention because of its high chemical stability in the
field of metal-ion batteries. To extend the utility of carborane anion-based electrolytes,
utilization of fluorous solvents is crucial; however, metal salts of carborane anion are generally
insoluble towards fluorous solvents. In this work, we developed a new molecular design based
on the perfluoroalkylation of carborane anion, which achieves the tuning of solubility towards
fluorous solvent.

Keywords : Boron Cluster, Metal lon-Batterie , Fluorous Solvent

JIIVAR T 7 =4 (Monocarba-closo-dodecaborate, CB11Hio, 1) 1%, 1 fADKRE &
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PEIZINZ ., REZVE « EEENED MR D TIRW S+ TH LT, A T AREMELE L TOR
AR/ SN TN Y, 7 v FREEOMERHIC L ZIRA A B O PERE D R
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1) Lavallo, V. et al. Chem. Rev. 2019, 119, 8262-8290.
2) Lu, Y. et al. eScience 2021, 1, 163—-177.
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Luminescent Species Control of m-Conjugated Molecules Based
on the Skeleton of Anionic Carboranes

(Graduate School of Engineering, Kyoto University) OTakumi Yanagihara, Kazuo Tanaka
Keywords: Carborane; Conjugated System; Cluster Compound; Photoluminescence

Carborane (CB) is a cluster compound composed

of hydrogen, boron and carbon atoms. CBs have

Neutral CB : Anionic CB (CBA)

o

structural diversity with different numbers of vertices Hoe e o
and carbon atoms (Figure 1)!. Their electrons are i % 2 i| @ Bt

: ) H
three-dimensionally delocalized, and their shape is : @ 1%

. . C2ByoH12 [CBoH1o-  [CByHilm  [CoBgH ol
spherical and bulky. We especially focus on three

i ocB i| cl0cBA c12cBA  nCBA
anionic CBs (CBAs): c10CBA, c12CBA and nCBA. Class®  closo _ closo ido
By evaluating optical properties of combinations of Symmety O o X

Point Group Cyy Cs, C,

these CBAs and m-conjugated molecules, we
investigated how differences in CBAs affect the
luminescence behavior of m-conjugated molecules.

We synthesized pyrene-substituted CBAs according to the kinds of literature (Scheme
1)>3. Figure 2 shows the results of optical measurements in acetonitrile solution.
PY-c10CBA and PY-c12CBA, which have high symmetry, exhibited locally excited (LE)
emission derived from pyrene, whereas PY-nCBA, which has less symmetry, exhibited
intramolecular charge transfer (ICT) emission. On the day of the presentation, we will
discuss the origin of these differences in luminescence behavior.

*According to Wade’s Rule

Figure 1. Structure of carboranes.

Scheme 1. Synthetic procedure of pyrene-substituted CBAs
1.0%10-5 M in MeCN
[S) 1) n-BuLi,-78t0 0 °C, 1 h [€) 8 335 371 5
H | 2) Cul, rt., 30 min PY | ‘O < ‘E
(_'-; ® 3) Pd(OAc),, A, 1-iodopyrene é ® O‘ E 5
NEt;H rt., overnight NBu4Br NBuy = *
5% pyrene 250 300 350 400 450 500 550 600 650
6 in two steps 19
c10CBA PY-c10CBA O‘OO g - z
° . £ §
1) n-BuLi,-78t0 0°C, 1h S z
H . z
| 1 2) Cul, r.t., 30 min- EY_I PYc10 250 300 350 400 450 500 550 600 650
C. @ 3) Pd(OAc),, A, 1-iodopyrene C. @ -0
@ NMe3H rt., overnight NBu4Br @ NBuy 0 P 348 378 2
9 % in two steps O‘ E g
c12CBA PY-c12CBA s z
PYc12 250 300 350 400 450 500 550 600 650
© ST I
PY H pY, Hl - o QT g 540 g
\ ; \ ’ ! | 0 < 346 A
c—C TBAF c—C %)B . P@) Y \WUN o g
@ THF/H,0 w Us b 5 b H 585 3
24 h | '
: A - ! PYn 250 300 350 400 450 500 550 600 650
PY-oCB 94% PY-nCBA [ Fi Y_ - _p}fie-n_e_ o Wavelength /nm
Figure 2. UV-vis absorption and PL spectra in
[1] Wade, K. et al. J. Chem. Soc. D 1971, 792-793. 1.O><1075 M acetonitrile solution.
[2] Uchiyama, M. et al. Angew. Chem. Int. Ed. 2013, 52, 8017-8021.
[3] Tanaka, K. et al. New J. Chem. 2017, 41, 10550-10554.
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Development of Highly Soluble Magnesium Salts Based on Lipophilic Carborane Anion
(‘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®

Magnesium cation shows high reactivity because of its divalent nature and attracted increasing
attention in the fields of catalyst and energy materials. However, utilization of magnesium salt
is limited because of its low solubility due to its stronger Coulomb force compared with
monovalent metal cation. Utilization of high polarity solvent attenuates its Lewis acidity. In
this work, we developed highly soluble magnesium salt based on lipophilic carborane anion,
which achieves high solubility in low polarity solvents such as hexane.

Keywords: Magnesium, Boron Cluster, Lipophilic

VTRV EA T NI 2MDO I T A THDZ D, WA A B EiE
M Lewis BEIREE~DICHB YIRS TWD, i T4 THHZ LIiChFk L, T
T T = F ORISR —a o RE T T L% 9 72, BUR TIIIm AR s R s
DB LIRS, LL, ZOWERE CIXEEMNEC, ~ 72T LA T ARRD
FOSMEZSIE T ZENTETWRNEEZLND, KKDIEEEZF| X HT 72D
VTR AT EWRBEE, KT =4 OENLE T A LER D D,

AWFIECTlE, BN CTH D INRT T =4 (CBuH, )Y 27 v ik L7z
FRIAMET = A4 v 2 W THT~ 7 32 v U 2 5 ARk L ARERIEABE A~ O PR M) iz
X5 Lewis BEMED M EEH &N LT,

Tl ETORE B, BAFEETHREENT-ALRT T =42 FF IR 2 ZFH
L7t F A BB L 0~ 732w A Mg+ 2, 28 LT, Mg -2, [36EROFE
PRSI 2~ 2 D I 7o BRI m VISR 2 B35 Z E VI L7z, AR
DT EASOE~FIH LIz 2 A, BiEE O THES E AV C-C, C-F fE& OTEE
{BIZFB T Lewis BEfEIEIEZ RTZ ENA LT 2o 72, REISIEEE O~ 7 %
VUL TITEIT LW ENBIEEOR WS TR T AT AR RPTAERKL
TWAHZ LRI T,

o Br or 1© Cefts
_l 6 Br OR Mg salt
M
& v eily
Br OR
1 2 Enhanced Lewis acidity of Mg2+

R: dodecyl supported by model reaction

(1) Lavallo, V. et al. Chem. Rev. 2019, 119, 8262—-8290.
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Synthesis and Optical Properties of o-Carborane-Based Solid-
State Fluorescent Probes through Electron Transfer

(Graduate School of Engineering, Kyoto University)
OShunsuke NISHIYAMA, Kazuo TANAKA
Keywords: Carborane, Optical Property, Pyrene, Boron Cluster

Fluorescent probes have attracted attention in many fields,
such as biology and the environment, because of highly ¢ aN
sensitive and non-invasive imaging in a system in real-time. @ \ @ o
Fluorescent probes through photoinduced electron transfer — cers caP-oEA
(PeT) are the most famous, and various have been designed and ~ Figure 1. Chemical structures of CBP-H
synthesized. However, there are rarely reported examples of nd CBPDEA-
solid-state fluorescent probes due to limitations such as aggregation caused quenching (ACQ).
In this study, a combined compound (CBP-DEA, Figure 1) of the o-carborane derivate as the
solid emission material and PeT-activating aniline was synthesized and investigated the optical
properties and the acid-base response, compared with CBP-H (Figure 1)V.

Initially, the luminescence properties of CBP-H
and CBP-DEA in THF solution (Figure 2a). The PL. L
absolute quantum yield (®p) of CBP-DEA was e

P <0.01

H N
much lower than that of CBP-H in THF. This 2 \ 0s
quenching mechanism can be explained by the 0o w BNV
typical PeT. This phenomenon was also observed in " v " Smirgnom "
. (b) Pristne . Cation )
the crystalline sample. To support PeT characters of 4 & e o
the CBP-DEA, the quantum chemical calculations I W
I

-5.34 eV
Fluorescent

e 3
4

were performed (Figure 2b). In the pristine state,
because the energy level of the aniline moiety’s ?
molecular orbital (MO) exists between the energy oo

—51ev

~7.46 eV

level of the o-carborane-pyrene moiety’s MOs, the

- Figure 2. Photoluminescence (PL) spectra and absolute PL
fluorescent was quenChlng by PeT. In ContraSt: quantum yield (@) of (a) CBP-H and CBP-DEA in THF

because the MO of aniline moiety in the cation state gﬁozulrgsi‘I:At)hae“fr(y?tﬁlzg'tg E(‘l;bég‘l’gfﬁ::daiﬁiiib:jg
was stabilized and the energy level was absent g?:gi‘;‘%:&';‘ﬂ;"égg ;ffﬁigagfe f;%%’;:ﬁ;ﬁiﬁlf::
between the energy level of the o-carborane-pyrene =~ moiety is replaced by N.N-dimethylaniline.)

moiety’s MOs, CBP-DEA can fluoresce. Based on the calculation, we considered that PeT was
hindered by the cationization of CBP-DEA and investigated the acid-base response of CBP-
DEA. Exposure of CBP-DEA in the crystal state to acid increased ®pr. and exposure to base
decreased @pr (Figure 2¢). In summary, the o-carborane-based fluorescent probe CBP-DEA
shows that PeT can be controlled by acid-base exposure in the solid state, suggesting that o-
carborane derivate is a promising platform for solid-state fluorescent probes.

1) Nishino, K.; Yamamoto, H.; Tanaka, K.; Chujo, Y. Org. Lett. 2016, 18, 16, 4064—4067
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Synthesis and Optical Properties of Dinuclear Hypervalent Tin Compounds Based on Novel
Azomethine Scaffolds ('Kyoto University, *Graduate School of Engineering, Kyoto University)
OKento Tanaka', Kazuya Tanimura?, Masayuki Gon?, Kazuo Tanaka?

We have reported narrow HOMO-LUMO energy gaps and unique optical properties of
the m-conjugated scaffold using hypervalent states of heavy elements . In addition,
dinucleation which incorporates two heteroatoms into a ligand has a potential to provide
different optical properties from mononuclear compounds 2!

In this research, we synthesized dinuclear hypervalent tin compounds TPhCN and
TPhNC (Figure 1) with two azomethine ligands with different azomethine bond directions. As
a result, the optical properties of the two compounds showed differences in absorption and
emission wavelengths and quantum yields and so on (Figure 2). Density function theory
calculations suggested that the electronic distributions of the molecules contribute to the
differences in optical properties. We also carried out polymerization of each dinuclear
compound and evaluated the optical properties.

Keyword: Conjugated polymer,; Near-infrared emission; Hypervalent Tin; Azomethine;
Dinuclear Compounds
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2). BAALFRIEN D | Gy O BRI DR TR
AFRIELOZECT G LTINS 2L BB LT, X photoluminescence  (PL) spectra of
7o, ENEND ZEALEMITB W T R E 77 1 (@TPhCN, (b)TPhNC (1.0x10° M in

— o = \ = toluene).
EAPO. BRI L 70T, Y AEET 5, )
[1] Gon, M_; Tto, S.; Tanaka, K.; Chujo, Y. Bull. Chem. Soc. Jpn. 2021, 94, 2290-2301.
[2] Ohtani, S.; Nakamura, M.; Gon, M.; Tanaka, K.; Chujo, Y. Chem. Commun. 2020, 56, 6576—6578.

Figure 2. UV-vis absorption and
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