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Abstract

ASMUICT—ILIFZLNENFBRLUIEASIZV-IRTAZIH I IDLFEEEOBR, BHEPT
DOREBFHEEAREBE, BAMCIHITZIO0IXALBEICODVTHRZIT 12,
FEUBHICAIFV—ILD4 , SUICEFHE/REIMBREZEAL 45T V—ILIFIIAZ
AV—)FEEEERL. TORXBIHEERANL. GREBROEHEIVECLEAVTESLE
5-7OFA4-T—RAZFV-INICHTRUERBROSEREAY 7V TIC&YT21, BEFR
SIMEMEZEAL LFEAREINT, BEOBRICSUTRERRNI EKTDVINNIOX
ALZERT, BIMIICX RN F DR, SUICKILINEBEZETBHUENRENILIVHPETERNT S
DILHTO nMmORERROENF RSh, BERVINNIOIXLNBRENE, Chs50LE
NEFERRETEHERBIEERLLE, EEARRERILINEZZDFEOLEN TR, BERFPICL
XNT100 NMEER> 7ML TV, ChRBEREFTOIREROD FEIICHARXRT S, LOLE
NTRBRPERARRIEBAABVEOD, EXEFIRENMELE, ChEBERPTRETY
—LIFIIIMBIOEEICLY), BEFKENrBEEINDOLNL. BREPTRED FOESHHI N
HENB-OTHBIEERSND,

EFBHOBRRIIBEMADE, 1 SXV-IIEUF 7O MLEND ETEFRENEL
RBAEBRBRILIINEZEIHDFEATEERRAL. ThUAAOFEFIRERMICIS 7 N
95, \NOVOZAXLEZRTEZHRESHICL L, BELEZLIIESTRETERSh, BATE
NOVOZAXLZETRT, BEEXBRERBERNMCERILTHY ., BECERBEICHEXRTIH
KEBERTEN DA 2. TS DOABIC DV TIENew Journal of

ChemistryZ@&ICHR X ZHRBL TV B,

In this study, 4,5-disubstituted imidazole and imidazolium derivatives were prepared and measured
fluorescence property both in the solution and in the solid-state. Furthermore, their solvatochromic
property and halochromic property were investigated.

First, 4,5-diarylethynylimidazole derivatives with an electron-donating and accepting substituent at
the 4th and 5th positions of imidazole moiety were synthesized. They were prepared by
regioselective Sonogashira coupling to 5-bromo-4-iodoimidazole obtained by selective deiodination
and bromination. All derivatives with electron-accepting substituents exhibited solvatochromism in
which the emission wavelength changes depending on the polarity of the solvent. In particular,
compounds with a methoxy group at the 4-position and a formyl group at the 5-position exhibited a
difference in emission wavelength of 80 nm between in toluene and in acetonitrile, confirming
remarkable solvatochromism. When acid was added to the solution of each derivative, the
imidazole moiety was protonated to change the electronic state, and the emission wavelength
shifted to the short wavelength for derivatives with a formyl group and to the long-wavelength for
other derivatives. It was revealed that it shows halochromism. Similar changes were observed in
the solid-state. We have also succeeded in analyzing the single crystal X-ray crystal structure.

The solid-state fluorescence property was affected by the molecular packing in the crystal.

This result has reported to New Journal of Chemistry.
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Investigation of the external stimuli-responsive organic fluorophore with imidazole skeleton

1. HIREBRFROBE

45 fIZF)—ILIFZIUENBHLI=AZIF YV —ILBEVAIAV YD LFEERDARR. BT TO R EARTME, BAMIC
W BIOIXLEFEICDOVTHEZI T,

[FLDIZAZSEY—ILD 4, 5 LI BEFHE /REIEERBEEZEALZ45-OF—ILIFNAIEY—ILEEREERL. TDOH

SAEHERAN, ARILERWEHRIAYREEANTEON-. 5-TOFA4-T—R(Z4YV — LI T LB BRIRMZEEAY TV
FIZ&Y otz EFREIMEREZEALLEFTEREITIART, FEOBEICIGCTRAERENEILTEIVIL AN AIXLETRT,
BRIZARICARE S E S FICRILSIVLEZE T AL AMIERLIUFETER =R ILHET 80 nm DEXLEEDENRON, BELY
AR O LAWEREIN . INLDEEYITIERRETHEAFEERLUz, EARRFIHRILINLEEZZ OB OLEYMTE. &
BAPCHERT 100 nm RIERS I TV ChIZHRPTOD JEEE DD FEIICHET %, MDILEVTIEBRDPERLER
FEEINENEDOD, BAEFIREAMEL-, CHIEBRBPTETZIY—IILIFIISBHOEERIZELY . BESTELENBEINDID
[ZRL., ERPTIERD FOEEHNFHESNE-DTHDHEEZLNS,
BRERDBRICBEEMADE, A5V —ILEMIATARAMALESN D ETEFRENEL, BARRFITRILINEEZETIHE
AETIREREEAIZ. FAUNDOZERIZEREEQAIZO N 5. /\OYOZ X LEFTRTIEFHSMNIZL -, RIERGTLIXEKIKEET
L RSN, BIRTH/N\OYOIXLETYT, BiEE X REREERNCIRMILTEY  BELEEBECHE I HRABTHERI
ERD Mo, TNEDRNZAIZ DLV TIE New Journal of Chemistry S5(ZEa X EHRTEL TS,

2. MIRERRAEEOBE FEHR)

In this study, 4,5—disubstituted imidazole and imidazolium derivatives were prepared and measured fluorescence property both in the
solution and in the solid—state. Furthermore, their solvatochromic property and halochromic property were investigated.

First, 4,5—diarylethynylimidazole derivatives with an electron—donating and accepting substituent at the 4th and 5th positions of
imidazole moiety were synthesized. They were prepared by regioselective Sonogashira coupling to 5—bromo—4-iodoimidazole obtained
by selective deiodination and bromination. All derivatives with electron—accepting substituents exhibited solvatochromism in which the
emission wavelength changes depending on the polarity of the solvent. In particular, compounds with a methoxy group at the 4-
position and a formyl group at the 5—position exhibited a difference in emission wavelength of 80 nm between in toluene and in
acetonitrile, confirming remarkable solvatochromism. When acid was added to the solution of each derivative, the imidazole moiety
was protonated to change the electronic state, and the emission wavelength shifted to the short wavelength for derivatives with a
formyl group and to the long—wavelength for other derivatives. It was revealed that it shows halochromism. Similar changes were
observed in the solid—state. We have also succeeded in analyzing the single crystal X-ray crystal structure.

The solid—state fluorescence property was affected by the molecular packing in the crystal.

This result has reported to New Journal of Chemistry.
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Youhei Miura, Kotaro |V—shaped fluorophores with a 1- [New Journal of Chemistry 2021 %1 8
Kobayashi, Naoki Yoshioka methyl—4,5—
bis(arylethynyl)imidazole skeleton
displaying solid—state fluorescence,
acid responsiveness, and
remarkable fluorescence
solvatochromism
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