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Circular dichroism sensing using hydrogen-bonding hexaarylbenzene derivatives

(!Graduate School of Engineering, The University of Osaka, *Research Center for

Environmental Preservation, The University of Osaka) OTaichi Kitaura' + Zhe Wang!? -
Tadashi Mori'?

Chiral sensing technologies that can rapidly and conveniently evaluate optical purity of
natural products or synthetic drugs are desired. To date, numerous chiral probes utilizing metal
coordination, covalent bond formation, supramolecular interactions, and other mechanisms
have been reported.

Hexaarylbenzene (HAB) derivatives were shown to exhibit unique propeller chirality with
chiral substituents’.

In this study, we investigated an induced chirality of achiral HAB that possesses hydrogen
bonding sites. Upon addition of chiral alcohols to the HAB, induced CD was observed in
particular at the low temperatures. The effect of the chirality induction on the CPL response
was also investigated.

X TN TIE, EEGEBEROARFTERREDDFICBWTEETH Y, HFHME L
T E IR AT RE R T v v v TSRO b TW5S, ZHE T, &
Bl AAFESTER., B FHREERREZRA LT V7 a—T7 RNEEHE S
LTUW5D,

AEHT V=P (HAB) FHERIT, ¥R 7TaXTXT7 V7 1 —2mR L,
X T VEHIL A L7z HAB IZB W CILIRE 2R EOAERIRFITSE L O A Y~
FL., CDBEIOCPL ZHETHZ ENRHLNATNS Y,

AWFFETlL, KB/ E2AT DT X7 /L7 HAB & X7 V01 & OMAEER%Z
Bat LT, ZOfE. HABIZF AT L a— L 2RI 5 &, ik CD BBl S,
FOFREITEERTEEHITWMRTHIZENHLNE o2, FF TV T L a—)v
E DM EAMERZ HAB @ CPL InEIC 52 5 B A THE LT,

No CD or CPL CD or CPL

HO OH &

Ho—{/ N/ S )-om
WES,

Without Chiral Alcohols With Chiral Alcohols

1)T. Kosaka, S. Iwai, Y. Inoue, T. Moriuchi, T. Mori, J. Phys. Chem. A. 2018, 122, 7455-7463.
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Effect of Intramolecular Overlapped on Circularly Polarized Emission of Excimer Derived
from Tethered Carbazole Dimers ('Graduate School of Engineering, The University of Osaka,
2 Research Center for Environmental Preservation, The University of Osaka) O Tomohiro
Kujime,' Zhe Wang,? Tadashi Mori?

Carbazole derivatives are attractive for various organic optoelectronics. A number of
molecules based on carbazole motifs that exhibit circularly polarized luminescence (CPL) have
been reported. Among them, carbazolophane has been reported to exhibit excellent CPL
responses V.

2,4-Di-(N-carbazolyl)pentane (1) serves as a model system for poly(vinylcarbazole), of
which fluorescence properties have been extensively studied. However, optically pure chiral
isomers have not been evaluated in detail.

In this study, we prepared chiral 1a and 1b from the corresponding carbazole and optically
pure diols, and investigated the substituent and temperature effect on excimer-like CPL.
Keywords :  Intramolecular Excimer, Circularly Polarized Luminescence, Temperature

Dependence

TS — U E ARSI B A X U & T 5 FE 2 DY « B HSREM B~ IS &
NTWb, £, AR — %5 L U-MEE3EE (CPL) B2 5T 5,
Brlichnnxyayrsa7y 0%, Bz CPLEMZ R4 ZENHLNTHD Y,

R E= VAN =L DET AR TED 5 2,4-F(N-T1 V8T A L) 2 (1)
3. ZOESCEFENFEICHFZE SN TE T2, L LR S, MR % 7 il
EWZEAT D EHI AT T,

AWFZETIL, SEFHNTHI 2 A — A b T 07 1a, b AR L. BHEO A
REEEN, =F U~ —RROMRNEFE TG 2 DBz OV T, B L UEHER
FOMED HBE LT,

RNJ\/E\NRL \(NR*
5 J

1a (R = H)
1b (R = 'Bu)

1) K. Tani, R. Imafuku, K. Miyanaga, M. E. Masaki, H. Kato, K. Hori, K. Kubono, M. Taneda, T.
Harada, K. Goto, F. Tani, and T. Mori, J. Phys. Chem. A, 2020, 124, 2057.
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Solvent- and substituent-effects on photophysical properties of [-substituted N-
methylporphyrins (Graduate School of Engineering, University of Hyogo) O Ayumi Okamoto,
Wataru Suzuki, Tomokazu Umeyama

N-Methylation of porphyrin macrocycles can induce structural deformation, which affects their
photofunctional properties. We have reported the selective synthesis of f-bromo-N-
methylporphyrin isomers, namely *’N-PBrs and “’N-PBrs, bearing a brominated or non-
brominated N-methyl pyrrole moiety, respectively. It was revealed that *’N-PBrs showed
solvent-dependent photophysical properties upon addition of a protic solvent of MeOH,
whereas no solvent-dependent behavior was observed for ’N-PBr4. The S-methylation of %/ N-
PBrs and “’N-PBrs, affording “’N-PMes and ?’N-PMes, significantly enhanced the
photoluminescence intensities. Notably, ’N-PMes showed the much higher quantum yield
compared with that of #’N-PMes, demonstrating isomer-specific photofunctionalities.

Keywords : Porphyrin, N-methylation, Photoluminescence, Tautomerism; Hydrogen bonding

RIVT 4 U VBN OERF T O N- A FUAbE, BREE OIS 9 5138
IRBEDRBLCAIMEDOEFLWIFCTE D, B RETIE, 7 hT7 7= ARV T7 4
NIXT D BT rEE N-ATFIACDERNEFF D AFVEZIZESL | -7 B E N-A
FNFRNT 4 U DRV (PIN-PBes, ’N-PBry) OBIRIIE 2 HME L TW5D D, A
WFZETlE. ®Hind 2 - A F ALK (P’N-PMes, ’N-PMes) ©HTZICARL L. IEEE0HH
EROEHILN NI 5 2 B A L7- (Figure 1a),

B-7 v EAUAK Y N-PBes, ’N-PBry 1%, ¥ 7 1 m A % o I CIEEIZIHVIE L & TR
IR L, N-PBry D77 11 b UMERIEED MeOH HRINTLE 5 BAE 7 AR AFIER R D
7z (Figure 1b), —J, ?’N-PMes 72 5 N “N-PMes 1L, xHI5T % p-7 v Efbik & bt
B2 U CRNIRE DM L7z, F72. ?N-PMes 1L N-PMes L U & 10 f5LL L@ FL)
Fxr L (Figure 1c) . EAFEMAELE LY . Z OE WO ITIEEF G OB E EEL (k)
DEIZERTHZ ENHLNE o T,
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a) Ph R R Ph b) 140 c
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Figure 1. a) Molecular structures of 2/ N-PR4 and?’N-PR4. PL spectra of b) 2 N-PBry4 (red) and ?>N-PBr;4 (bule)
in CH,Cl, (solid line) or CH,Clo/MeOH (= 1:9 (v/v), dotted line), and ¢) 2’ N-PMey (red) and *’N-PMe; (blue) in
CH,Cl,.
1) Suzuki, W., Umeyama, T. et al. Org. Biomol. Chem. 2025, 23, 4686. 2) Suzuki, W., Okamoto, A.,
Umeyama, T. et al. J. Org. Chem. 2025, 90, 18244.
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Circularly Polarized Luminescence and Temperature Effect of Ladder-Type Pyrene

Derivative Excimers

(‘Graduate School of Engineering, The University of Osaka, > Research Center for
Environmental Preservation, The University of Osaka) (O Hareta Nakane,! Zhe Wang,’
Tadashi Mori?

Recently, circularly polarized luminescence (CPL) has attracted much attention. In this study,
we focus on excimer luminescence of ladder-type chiral pyrene derivative (NP). Pyrene NP
exhibited excimer CPL with a favorable dissymmetry (guum) factor for a small organic molecule
in an order of 1072. We also investigated temperature effect on CPL response of NP excimer,
showing negative to positive sign inversion by increasing temperature (Figure 1). We will
discuss the details of excimer formation processes and their chiroptical response.

Keywords :  Excimer Emission, Dissymmetry Factor, Temperature Effect
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TR DRI B IE & R 5 Rp 5 7p 288 2 7R LU 72 (Figure 1), ZiUIHEED R 72 54
BOTX o ~—FNFIELIREICL > TEDORNEBNH L TNDZ EICHET DY
DEBZTNDH, ARERTIIX U ~—ER T 2 AOFEMEB L EICfES Fr
T A FIVEREDOZEAIZOW TR T D,

(y +5

{7 ~7 ium = +0.023
G257 v % '

-0.010

450 500 550 600
Wavelength (nm)

EKNP O v ~—fak & CPL A7 hL

=
[1)=}
=
e
-
N
N,
[
=
[
<
N
I
i

© The Chemical Society of Japan -E1133-2pm-04 -



E1133-2pm-05 BALEA H106BFES (2026)

TOYSUEMEE DI VBRI T DERE ZERI
B
(] L KPeEr B A BAREL S 1 - BERSRPE2) OBEY Eh=b 1. g fa2 - AR FHi!

Synthesis and Dual Emission Property of Acridine-Incorporating Coumarin-Fused Phenacene
(‘Graduate School of Environmental, Life, Natural Science and Technology, Okayama
University, >Graduated School of Science and Technology, Gunma University) O Keito
Nose,'Minoru Yamaji,? Hideki Okamoto,

Phenacenes have zig-zag benzene ring array which has been recognized as one-dimensional
armchair-edge graphene ribbon. Absorption and fluorescence spectra of phenacenes are little
affected by increase of the number of fused benzene rings in the molecule, and fluorescence
efficiency of phenacenes is low.!"! Thus, development of a functional fluorescent molecule
utilizing phenacene cores has rarely been conducted.>*! Coumarins possessing nitrogen-
containing heterocyclic donor units exhibit highly efficient fluorescence and unique
luminescent features such as dual emission.!*! It was reported that coumarin-fused phenacenes
displayed higher fluorescence quantum yield than the corresponding parent phenacenes.!® In
the present study, a [4]phenacene fused with coumarin, incorporating 9,9-dimethyl-9,10-
dihydroacridine functionality at the 7-position of the coumarin framework (7DMAC4P), was
synthesized and its electronic spectra were measured in solvents of different polarity.
TDMACA4P displayed dual fluorescence assignable to LE and CT emissive states. Based on
detailed effects of temperature and excitation wavelength on the dual emission behavior, a
plausible mechanism for occurrence of the dual fluorescence will be discussed.

Keywords : Coumarin; Phenacene; Dual Fluorescence

T2 F v NI T T2 DT — A F Ty
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PO HE AT MV ORI/ E L, EIEhF
HAR I, %0)7‘_&’)7 = EHWLHERE éaﬁ’l’:
DTOMEITIZEALEREINT I o2 EEFRA~ATaRE >/~ 3iE
W?Ei%iﬁ¢’i°_imi‘é7iﬁ E 035%-;%&%%@##@%/??_ EDRHBNTWDHH, F7z,
I~V EMER L7 2 e VIERHA T = oL R U TRV DR R A R 3B
$ﬁ T, 727V VR AR <~ U UHEER[4]7 =7k (TDMAC4P) %GRk
BT AT FVERIE L. TIDMACAP |3 E B L ORNESEIC LE &6 &
CT FIFRE S NS ZHaot xR Lz, RIEROIEIEIL CT HICESSBHERED
YU N7 a I A LER LTz, O ZEREFHEIC KE TIRERE R OEN
TDMACAP D NEAEB OFEAIZ DWW Tigam 3 5.
[1] H. Okamoto et. al., Res. Chem. Intermed., 2013, 39, 147. [2] K. Nose et. al., RSC Adv., 2023, 13,
4096. [3] K. Nose et.al., J. Photochem. Photobiol. A. Chem., 2024, 452, 115613. [4] B. H. Jhun et. al., J.
Mater. Chem. C, 2021, 9, 7083. [5] M. Yamaji et. al., Photochem. Photobiol. Sci., 2017, 16, 555.
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Compact substituent allowed through-space interaction in crystalline host for enhanced organic
phosphorescence ('School of Informatics and Engineering, The Univ. of Electro-Commun.,
2Department of Engineering, The Univ. of Electro-Commun.) O Koki Okuyama,' Shuzo
Hirata?

Organic phosphorescence is utilized for rapid oxygen concentration mapping. For
utilization in bioimaging field, dyes that exhibit high red phosphorescence quantum
yield (®p) in crystalline media is required. Recently, enhancement of organic
phosphorescence due to through-space interaction between phosphorescent
chromophore and chalcogen atom has been reported. However, these dyes don’t work
in crystalline media. Here we synthesized a molecule (2) with methylthio substituent,
different from a substituent of previously reported molecule (1) (Fig. 1). We report
higher @, in 2 than 1 in crystalline media. 2 emits phosphorescence from a single
conformer, although 1 emits form multiple conformers with enhanced nonradiative
decay.

Keywords : Organic Phosphorescence; Through-Space Interaction; Quantum Chemical
Calculation, Chalcogen Atom; Red Emission

BREY AT ERNOEEIRTEA A — v Z~DISHARHE S TEBYD, BEAN
U T PED @R EAR I BN T, @R R a0 AN AT HEEDOHENRD L
NTWBY, ITHY ANFEHE B2 VRO A — A= 2 BEAERIC L 5
REFRE D AJCOIERPBHE S ALY, KA T TR AJEEFIER(@)ME T
THMEND D, AR TIL, ikt
O, MK T LRV AL — AN — R =
NeBHTHEEOERE B E Lz, S
TN D ) DEHFER G2 A F LIS
Lo LT 1-(2) & A ik L 7= (Fig. 1), sl LA
IZBWNT 2 131 Km0 o,2RL72, D
AEBEE RS . 2 X EHE T 54 Fig. 11 L2 oA
WERHE—THLOIZX L, 1 I3EEOHE
DOREENLIEH L TWND Z ENRB SN, BEHEFEHEND 1 13RI E
BOWLZEEEDFIEEMHER I, ZRPO,ZE FESETWD Z LRI,

1) R. Shimura, K. Hayashi, S. Ueda, R. Tsuru, S. Hirata, ACS Mater. 2025, 7, 2049-2055.
2) R. K. Mulimani, S. Ueda, R. Miyashita, R. Tsuru, K. Hayashi, R. Shimura, B. Sk, S. Matsuda, S.
Hirata, Adv. Mater. 2025, 37, 2502611.
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Donor effect study for azaphenalene derivatives and tuning of its
photophysical properties by protonation

(Faculty of Engineering, Tokyo University of Agriculture and Technology,*Universite Paris -
Saclay, ENS Paris-Saclay, CNRS, PPSM) oMiwa Okazaki,!, Stephanne Maisonneuve?,
Clemence Allain?, Lucas Frederic? Marine Louis1

Keywords: Fluorescence; Azaphenalene; Acidochlomism; Donor-Acceptor-Donor system;
Organic Photochemistry

Development of highly efficient organic luminophores is one of the main focus of
researchers in photochemistry field, to realize long-lived OLEDs. TADF (Thermally Activated
Delayed Fluorescence) is a type of fluorescence which has the potential to achieve this goal.
To get TADF emission, traditional molecules are designed to show inverted singlet-triplet
energy gaps, efficient Reverse Intersystem Crossing (RISC) via small positive singlet-triplet
energy gap( A Est). In 2020, Heptazine, seven-nitrogen substituted phenalene, was reported to
exhibit inverted energy gap, A Esr<0!. However, azaphenalene emission is usually weak
because of small oscillator-strength?, and there is a need for further investigation of its
derivatives.

In this research, we synthesized three penta-azaphenalene derivatives by attaching
different donors to penta-azaphenalene core and investigated their photophysical properties
(Fig.1). R represents substituents: carbazole, diphenylamine, and phenothiazine. The electron-
donor moieties were introduced by a Buchwald-Hartwig reaction. The best yield was 22%, and
the substituent was diphenylamine substituents. Also, singlet-triplet energy gap and oscillator
strength were calculated for each compound. Moreover, reversible absorbance changes by
addition of acid were observed (Fig.2). Acidic condition led to a bathochromic shift of the
emission spectra, with a red color fluorescence obtained in diphenylamine—donor derivative.

Nal -0

Q**@\ @O

0

Fig.1 Azaphenalene derivatives

Fig.2 color change of diphenylamine-donor derivative by addition of TFA
1) Aizawa, Nature. Rev. 2022, 609, 502. 2) R. Okumura, Angew. Chem. Int. Ed. 2024, 64, 63,
€202409670.
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Organic Phosphorescence Enhancement of a Fused Aromatic Hydrocarbon Sandwiched
between Two Selenium Atoms ('Department of Engineering Science, The Univ. of Electro-
Commun.) ORyo Miyashita,! Riku Shimura,' Kikuya Hayashi,' Shuzo Hirata'

Organic phosphorescence enhancement due to through-space interaction between a Se atom
and a  chromophore has been reported V. In this study, a © molecule with two intramolecular
through-space interactions between dibenzo[g,p]chrysene and two Se atoms (2) were
synthesized. Compared with a molecule with one through-space interaction (1), 2 exhibited a
higher quantum yield of red phosphorescence. Although the through-space interactions
between the Se atom and the m chromophore were confirmed in both 1 and 2, the enhanced
phosphorescence of 2 compared with 1 is due to increased cooperativity of multiple in-plane
transition dipole moment.

Keywords : Organic Phosphorescence; Through-Space Interaction; Quantum Chemical
Calculation, Transition Dipole; Red Emission
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2 DDA N—ANR— A AAEH RS STe s, £ D512
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0 RHAH T BAORBE T ORI 1 CLgern s P
2B\ T Y A EE E BB 59 5 5 O &R PG 1-E —
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1) R. K. Mulimani, S. Ueda, R. Miyashita, R. Tsuru, K. Hayashi, R. Shimura, B. Sk, S. Matsuda, S.
Hirata, Adv. Mater. 2025, 37, 2502611.
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Luminescence Properties Based on Intramolecular Excimers of Chiral 1,8- and 2,3-
Naphthalimide Derivatives ('Graduate School of Chemistry, Nara Women’s University, >
Kindai University, *The University of Osaka, *Nara University of Education, *Kyoto

University) OSayaka Okuda', Hiroshi Takashima', Jyungo Ono?, Yoshitane Imai?, Norimitsu
Tohnai®, Shoko Yamazaki®, Eiji Nakata®

Organic fluorescent dye molecules emitting CPL have attracted significant attention due to
their photophysical behavior and are currently the subject of active research. In our laboratory,
we synthesized D, L-LyMebNI, a chiral bis-1,8-naphthalimide derivative, and successfully
extracted CPL originating from intramolecular excimer fluorescence. However, the obtained
gum value was only 1.6x107 for the L enantiomer, which was not sufficiently high?. Therefore,
aiming to develop compounds exhibiting higher gi,m values, we synthesized D, L-LyMeb-2,3-
NI, which changes the substitution position of D, L-LyMebNI, D, L-LyMebNDI and L-LyMeb-
2,3-Al which alters the 7 plane, as shown in Fig. 1. We also investigated their luminescence
properties based on intramolecular excimer fluorescence.

Keywords : Optical Properties; Fluorescence; Naphthalimide; Circularly polarized
luminescence; Excimer
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Fig.1 From left to right: the structures of D, L-LyMebNI, D, L-LyMeb-2,3-NI, D, L-LyMebNDI, and

L-LyMeb-2,3-AL

1) S. Eguchi, M. Naoe, A. Kageyama, Y. Imai, N. Tohnai, S. Yamazaki, E. Nakata, H. Takashima,
Org.Biomol.Chem, 2024, 22, 4318-4325.
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Circularly Polarized Luminescence Properties of Chiral Bis-1,8-Naphthalimide Derivatives
with a 1,1'-Spiro-dihydroindane Skeleton (‘'Nara Women'’s University, °Nara University of
Education,*Kindai University, “The University of Osaka, Kyoto University) OYuki Iwase',
Hiroshi5 Takashima', Shoko Yamazaki?, Jyungo Ono’, Yoshitane Imai® Norimitsu Tohnai*, Eiji
Nakata

Organic chiral fluorescent dye molecules exhibiting circularly polarized luminescence
(CPL) are anticipated for application in optical information processing. In our previous study,
we synthesized the lysine-spacer-linked 1,8-naphthalimide dimer D, L-LybNI (Chart 1) and
observed CPL originating from intramolecular excimer fluorescence. In acetonitrile, the |gum|
values were 1.9 x 1073 (D) and 1.6 x 1072 (L).

In this study, we synthesized (R)-SPINObBuNI and (S)-SPINObBuNI (Chart 1) using the
more rigid axially chiral compounds (R)- and (S)-SPINOL as spacers and evaluated their optical
properties. CPL originating from intramolecular excimer fluorescence was also observed in
these molecules. In 1,4-dioxane, the |gium| values were 1.8 x 1073 (R) and 2.6 x 1073 (S), showing
a slight improvement compared to previous studies.

Keywords : Fluorescence; Naphthalimide; 1,1'-spirodihydroindane; Circularly Polarized
Luminesce; Excimer

MR SE(CPLY &2~ T A 7 Vb ta iy 1%, iER T ek v 7 ~DisH
DHIFF STV D, FexITEATHIEICEB VT, U //%:x&—*f—& L7 1.8-F 7%
A I R &K D,L-LybNI (Chart1) Z &L, 73 FNTF v ~—wthko CPL %
BRHILEY, 2072 b= AHTOlgu/EiE 1.9 x 107 (D), 1.6 x 107 (L) TH > 7=,
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Chart 1. Structures of D, L-LybNI, (R)-SPINObBuNI and (S)-SPINObBuNI

‘$ o0 /V§p fxay
TR OTRY

D,L-LybNI (R)-SPINObBuNI (S)-SPINObBuNI

1) S. Eguchi, M. Naoe, A. Kageyama, Y. Imai, N. Tohnai, S. Yamazaki, E. Nakata, H. Takashima, Org.
Biomol. Chem., 22, 4318-4325 (2024).
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Photoisomerization properties of a terephthalaldehyde-based bicyclic spiropyran

(Graduate School of Engineering Science, The University of Osaka) O Yuzuki Nagamura,
Yasuhiro Shiraishi, Takayuki Hirai

We synthesized a bicyclic spiropyran (1) with a terephthalaldehyde as an acceptor unit and
studied its photoisomerization behaviors in solutions. The dye has a both-spirocycles-closed
spirocyclic structure (SP—SP). UV irradiation of the solution at room temperature produces
both-spirocycles-opened TTC-TTC species with trans—trans—cis (TTC) configuration. Visible
light irradiation of this solution leads to a reversion to the SP—SP species and a formation of
CTC-TTC species with one spirocycle having a cis—trans—cis (CTC) configuration.

Keywords : spiropyran, photoisomerization, bicyclic

TLVIZELVT VTR R&ET 7® — 7]

o © o
TH—a=y F T D R
ERETY (1) ZAKL, ik S

P IT Dot b5 E) 2 G~ TT}—TTC

Tco ARI3F1%. Scheme 1 DX 9 v i\;les) g

2. Wl 2o B AR LT N o ) O
N7

SP-SP it 4 b b, WAL (h> O

400 nm) (ZiFIE & A EWIN Z R - ere-me —
X720 (Figure la), = DWRIKIC Scheme 1. Photoisomerization of 1.
IR T T (300 nm) Z RS2 & o

504 nm A A &9 D WIS HBL LT (b), N e

'HNMR J{IE XY, ZOfT#EHOA =
RAHBRLICEEL DI LN DD o7, _
TD-DFT F5EICE Y. ZORITEM OB < 035
RN trans-trans-cis (TTC) BliE % &2 TTC— 1
TIC flEChH D Z LN hol, —H, ZD _
TEHRIZ PG (510nm) ZRRE32 & | WY ol —
WD T 5L L HIZ, 484 nm & 603 nm % 300 o0
R EF DRI BHB LT (o). Z ORI, Figure 1. Absorption spectra of 1 in DMSO
R DBHERIADS cis-trans-cis (CTC) BliE %  at 25 °C measured (a) in the dark, (b) after
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Ot JIL £ 1« Percy Gonzalo Sifuentes Samanamud > * Adrian Sauer® « = H HtC. 2 - Katja
Heinze 3 * 22 K Bf— 24 « B {5 * Triplet sensitization in a near-infrared emissive
molybdenum complex-tetracene derivative hybrids in the solid-state ('Sch. Eng. Kyushu Univ.,
2Grad. Sch. Eng., Kyushu Univ., 3JGU, *K-NETs, Kyushu Univ., *JST ACT-X) O Ryugo
Fujikawa!, Percy Gonzalo Sifuentes Samanamud?, Adrian Sauer’, Masaki Miyata?, Katja
Heinze?, Yoichi Sasaki®*3, Nobuo Kimizuka*

BHREERTO

ﬂll

Singlet fission (SF) is a multiple exciton generation process that multiplies one singlet
exciton into two triplet excitons. This mechanism has attracted considerable interest for its
potential to improve the efficiency of photovoltaic devices and light-emitting diodes. To
achieve sensitization efficiency over 100%, it is essential to achieve efficient triplet energy
transfer to acceptor materials while suppressing singlet energy transfer before SF. Recently, we
introduced molybdenum complexes that exhibit spin-flip transitions—where a single d-
electron undergoes spin inversion during the transition—as acceptors and realized triplet-
selective energy transfer from tetracene dimers in solution. In this work, we focused on hybrids
of SF chromophores and a molybdenum complex and evaluated the triplet sensitization process
in the solid state.

Keywords : Triplet sensitization;, Molybdenum complex, Spin-flip transition
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Fig.1 (a) Chemical structures of Rubrene and Mol and (b) a schematic diagram of triplet
sensitization via SF.

1) M. B. Smith et al., Chem. Rev., 2010, 11, 6891-6936.
2) W.R. Kitzmann et al., Inorg. Chem. 2023, 62, 39, 15797-15808.
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Synthesis, Structures and Photophysical Properties of Doubly Alkylene-Strapped Pyrenes
(!Graduate School of Natural Science and Technology, Kanazawa University, *Graduate

School of Engineering, Osaka Metropolitan University) O Sohta Yamamoto,! Tomoki
Nagaoka?, Takuya Ogaki®, Yasunori Matsui®, Hiroshi Ikeda?, Hajime Maeda!

Compounds (1,6)Py-Cap and (4,9)Py-Cap were synthesized, and their fluorescence spectra
were measured in CH,Cl, at 1.0 x 10 M. The wavelengths of the fluorescence emission
maxima increased in the order of (4,9)Py-Cap7 < (4,9)Py-Cap8 < (1,6)Py-Cap9 < (1,6)Py-
Cap8 < (1,6)Py-Cap11 < (1,6)Py-Cap10 < (1,6)Py-Cap12, and the fluorescence intensities of
the 1,6-strapped compounds were higher than those of the 4,9-strapped compounds (Figure 1).
In the solid state, the compounds exhibited blue fluorescence at 400—420 nm independent on
the substitution position, suggesting that encapsulation with the alkylene chains effectively
suppresses aggregation. Compound (1,6)Py-Capl1l exhibited the highest fluorescence
quantum yield of 0.57. Furthermore, X-ray crystallographic analyses indicated that 7—n
stacking is sufficiently suppressed in the solid state.

Keywords : pyrene, fluorescence, aggregation, - interaction, encapsulation
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(1,6)Py-Cap12,n = 12 Figure 1. Fluorescence spectra of (1,6)Py-Cap8—12 and

(4,9)Py-Cap7-8, 1.0 x 107> M in CH>Cl,, Aex = 350 nm.
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