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Theoretical study on the change of fluorescence properties of 2-phenylbenzo[b]phospholium
salts (\Faculty of Engineering, Kyoto University, *Graduate School of Engineering, Kyoto
University, *Elements Strategy Initiative for Catalysts and Batteries, Kyoto University, *Fukui

Institute for Fundamental Chemistry, Kyoto University) OSara Suzuki,' Kosuke Imamura,’
Masahiro Higashi,>* Hirofumi Sato***

Recently, a series of compounds with 2-arylbenzo[b]phosphole have been paid more
attention due to their tunable photophysical properties. Among them, 2-phenylbenzo[b]
phospholium salts have been reported to have fluorescence properties in solution, depending
on the counter anion and solvent polarity. These ion-pair molecules are suggested to be in an
equilibrium between two types of ion-pair structures, contact ion pair (CIP) and solvent-
separated ion pair (SSIP) in solution. In the case of iodide anion as the counter, the deactivation
caused by the heavy atom effect in CIP is thought to be the key to changing fluorescence
properties.

We obtained stable molecular structures using quantum chemical calculation. Based on these
structures, a more detailed mechanism is studied by investigating their absorption and
fluorescence processes with the DFT and RISM-SCF-cSED methods.

Keywords : Quantum Chemical Calculation; RISM-SCF-cSED; lon-Pair,; Fluorophore

UT4F:, 2-arylbenzo[b]phosphole % /H#5 & 3 2 /3 FII(LFEHIT K 0 I - LR
RENREALHEARETHDLIZLICEIVERINL TS, RN TH, 2-
phenylbenzo[b]phospholium salts |FV#& H Txf 7 =7 o ORI AR AT L 72 a8 e Rtk
EHOZLRRESINTND, WIRTOA T 5tiE, 2 004 & U NEEHE OV
}§1& contact ion pair(CIP) & M5y 1 ChaC HAL71& solvent-separated ion pair(SSIP)
OO ENRIEICH D, xtT =A 2 2 WA, CIP CIEEEF-2h 3R &
DRAENEE D Z & RNaOREZELDER TH D LB X HAILTWD DS, £ DOFEMILAE
&y, D

BEHEFRIREICL Y | X B RAEIEAT - 'THNMR OF — % & % L ERIE D
HBoilc, RFZETIE, ZNOOMEL S & IZIEEF TOWRIN - 3CiEfE % DFT 74
5 L UFRISM-SCF-cSED JEIC L W~ FEfll7e A I = X L ZRatd 5.

@ - + %0
w MG

-‘|IP |IP\I
x© ph P

+

™
F'hH
CIP SSIP

1) Y. Koyanagi, S. Kawaguchi, K. Fujii, Y. Kimura, T. Sasamori, N. Tokitoh, Y. Matano, Dalton Trans.
2017, 46, 9517-9527.

© The Chemical Society of Japan -P1-3pm-25 -



