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Enhanced Photofunctions of Radicals Based on Their Doublet Excited States

H27B1H37

rEmEE BHORK W OED Stk KREESERMIZER b¥En B

Tetsuro Kusamoto

Assistant Professor, Department of Chemistry, Graduate School of Science,

The University of Tokyo, The University of Tokyo

Radicals with doublet ground states are expected to exhibit unique emission properties such

as high efficiency, which are distinct from those of conventional closed-shell luminophores.

However, the emission properties of radicals are less investigated due to rarity of the examples.

We have developed PyBTM, a stable radical showing fluorescence. The emission quantum

yield of PyBTM is 2% in its solution state, which needs to be improved. In this study, I focused

on stimulus-responsive ability, chemical modification capability, and coordination ability of

nitrogen atom in PyBTM, and investigated how the structure, emission properties, and electronic

structure change in presence of various chemical stimuli or by chemical modifications. The

aim of'this study is to establish molecular design principles and find key factors to achieve high

emission efficiency in radicals.

MEEHN

TEIHEEREEET ARG (T
V) OFEN L, RO S FOZE
FRZ - TBY ., ERERLFE P ERICT
BEIN T2, WMEHISHA TH Y K
DIFETH TH 5, HiFE 3k, 2 DAKE
W a ) B AR ERmEE LT, %
etk % IR RE T Y A VPYBTM A M BISE L
720 PyBTM DI 2% & i < 137 .
T OIS D Do RIFIETIZ, PyBTM
DY) T VBT OEFIFETIZ BT B RIEUG
BV AT RENE, S8 A A OB
RRICTEH L. Fx L2l Ov A AR, 4%
A% ) RALFEEI O T T PyBTMOfE, —
HIEFCRE M, BFIRENE D L5 12281k §
L RWND, HAORBETIZBT BINE
WA MELET A2 LT BRTFOED

~

RENAE LB D720 ERERE 5T #
FHES R T A ZESARMEO BN TH S,

B =

F

It —EIHA O HREZEEHAOE N E R T
B TVAME, RE., SRR PR
SNTVDLH, KREGTDT TN TI13FE%E
RERV, B LR FIZB W THER R
DIETHECHHERD L7720, TV HNVDH
TR KRBT ZERE & > T ds 2
D L) HRIBRICB T, HEFHEIL, Bht%
AL, PORETE KRG TIZB W TEHVE
R AT ARG FPYyBTM 2 MBS L
720 MPYBTMIZEEHDFEN T 2 /1 )V Th S tris
(2,4,6-trichlorophenyl) methylradical |2 H,
RARTUSES WL EEZRL, V1V O
FEHFEDOWIFE 5 B 2 B L1551 TOH

— 104 —



The Murata Science Foundation

EBEHWE TH S, —J7 T PyBTMOIEE
(2B B FE A IR (fem) 132%HTE2 & 15 <1
%l TYMNENOILES L OSHEEOH
2 B3EREDT2OIE, SAIEEFOCHEIHDI-HD
Fike. T RREHRE AT T 5 L EN D L.
KIFZE T, Py BTMO ¥ ) ¥ Vg3
JEFAH D CHIBUR B ALEAB AT W] REE
SERAREICER L. fc ofbsfil Ov A
A7 HONCEIEA F v ) RILEEAIIC BT
PyBTM O, BFIKEE, BLOTHESL
FEDSED X HITZALT B D, T4
DORFL T BT 2ISEMELHEIE L, Bk
SFOFNFEEORIELEEHL 2T LI L
T, BN EEHT 200 EFR LT
AEHRS A T AR AN ET B,

1. BREFLOFEHHPYBTMDEFIR

EBPRAFEICERZHE

PyBTM D EFIE T DN A AFIMEZ 5O
WAL BT BRI EH L. VA ABETH D
B (CeFs) 3%°N- 2 F VLA PYBTM D FE S HE:
EARALFEREE, EFIREICS 2 5 8
Too FDHEF, B (CeFs) 313 PyBTM & T 312
41K [(CoFs) ;BN-PyBTM] % I L\ [(C4Fs)
sBN-PyBTM] IZPyBTMIZ U REHREIETET 5
CEEHLPIILIZ, BT I HNDIENED
IO WG Td %o [(CsF5) ;BN-PyBTM]
RN- A F VALK [MeN-PyBTM] * OB & O
EFIRE (DZLEE) 2 2 E TOPYBTM
BROENG LT 52T, ERETICE
T B ALEAE TR LA AT 2 A VD B-SOMO
DIFNF —ZKF S, UL 3l (=
PIVF =) ERITCBMAZEATLH, 5D
ZACIZIEAIPAB S 5 2 & DIHBNE L5
720 AWFFEZ X T T H VDI E FFEIC
HIH S 572003 E ED AT = A LE L H
2T 5 ENTET,

i~

2. PyBTMEZEfIF &L T B SEEDERE

ARICERE LEREAES ORI

RWFZE TIEHH 2 Aughifk [Au' (PyBTM)
(CeFs) ] B L. TR, Wik, ETRE
ARz, BTEERCFMAT L BT ZH
K TdH%PyBTM & OEMBEH AR, #
RoOREEHHEICED &, HokbhieikiEs
LU BNHFEORIEISHITFTE L, NOT VR
BIEEFIZBUT 5 [Au (PyBTM) (CeFs)] D5
AR MVTIE, BEOBPEOBINAE S ok
BEOREE Y7 Mo 70— FMEasEl
HWENTo PTOLCCLEBEEE Lz EDA,
MDA 7R & By (32ns) &
VIR TG (23%) 2R3 HHL L
rolze HERETHE O R. CCly, H TlECoFsHL
RLF- 7> 5 PyBTM D T A #2 BhAKE 25 i A e
WKREE 6 2 EAFHR SNz, COEMFEE
REIREOIE Z L E TOPYBTMEERIA Tl
Rond, ThpmwIsta FIIERE o &
LofzbFHEEND, /2, Y7uuxyri
TryuurLy o TIRSEECESBI S NS 2
LR L7z, B 2o, &84k [Au (PyBTM)
PPh;] BE,WPYyBTM®D ¥ YV VHDIEHEF 1%
7 v FIETIZEHR L 72 [Au' (F,PyBTM) PPhs]
BEASY 700 %% Vi T20% DI e TR
ERTIEEHOMNIILIz, W

5

PyBTM DO ERE 12 BT 2 HIBISEE. Al
frpe. LB FIH L C, iz itsy
AN E B L7z PYBTMAR T ¥ 4 VD5
1R B IRE  Jed B R T 2 B 6 A
TE&. INHOYWHEAITHHIHTE L2 L% R
L7206 T4 L7000 LTk (55
TR & % 55 TN R B R IREE D TR
BAL & 3 TS OB FIRIR) 2R T 5 2 LA
T&72, L3V ) DD P, T F 72 M ED 4T

— 105 —



Annual Report No.31 2017

Md ). RIFFERELH 2 B M FICHBTE
HEZEZTND, BEFRIT I NNVOERER X
ISHIFZEIXE 22 F 72000340 7% R TH %
A, R THOLNZHMEARINLOM T %
P FTETRETLI LA MFL TS,

BE

[1]  T.Kusamoto etal., Angew. Chem. Int. Ed. 2014,

53,11845.
[2]  T.Kusamoto etal., Chem. Eur. J.2016, 22, 17725.
[3] T Kusamoto etal., Inorg. Chem. 2017, 56,3909.
[4] T.Kusamoto et al., Chem. Commun. 2016, 52,

13393.

~ LLUF % -

— 106 —





