. . a ‘\’
J XEAE AWy K 2 HUARK 5
Ibaraki University == = KYUSHU UNIVERSITY KYOTO UNIVERSITY
[ .
2009411825 H
*x W K E
A N
m# K F
(FLR1))—X]

B EL HHOMREM LICOEA 5% L LERRORIEEMERRE
RERT 4 R T LA CRASEOMSEIA-Bh - HEEHEL OEIR MuI<EZ

FPRZOEMRAMALR. ANKFEORARERR. RAKXFOHIEERIROOMEITIL—T
(. BREFEZEALIARRORILEMETHT S LT, BN EADRLBHEZHEE O
B EL AOFERHAAOREICHILE Lz, SEOBRIE. 57— @& LTINS FKICHERL
F=RFERIZROR - BREFFIEOAD I LD, BN-FEEMFEORKRICEETHLI L &H
SMZL=HDTY,

SHITEHEL #EE LTOERREEBIE LIS OHAMEL L2, FRUNDBLEREAN
DEFZRY . ELEBEAZIRO ET I LLGHAZENET,

CORRIE. 2019 F 11 A 22 B TRELFEE DS ACS Materials Letters [TERRhR (>3
A1V) ELTHREINEL,

mER

AREEL 1X, <, 7LX U TLT, HE, a2 F T A MDA —RICHEND Z LD,
HRHMARDT T > bRV T 4 AT LA SCHRBEEE OIS IZ AT, HARANTIERZRBEDM Tt TV E
j—

A% EL OFRIT, FORE I DALAMITEAN SN E R, ENIET B TE DN
Tk%<£ﬁéhi¢o;@%ﬁ%¥JTﬂ%t%“@w@ﬁ4@;k%Wﬂi%ﬂ4(mm =
WET, IR ARSEOHEAO 1QE 1T TH 25% ThH D, FDRIIBARH 5 = & H3H
RPCHIDNTCONET, . AU P LARHER EORVEEEE -T2 ) IR EE T,
B E 100%0 1QE ZERRSFIRETH H b DD, AV EABRFTED 2 A MR ENERICRT Dk
LR EF, MATY UIEFNRTIE, T4 AT LA SCIRIAZNED FCUELE 72D ZJREFED H
B, HEIEBE L CTERIR « BEFMOMEIZES Z ERREETT, 29 Lelysnb, SBROAH
EL ORI AT i, BRI I ET DEREBEICEE LV eR 0% VT 100% 0 1QE & T %
HOFIMENLEENTOE LI,

ZH Lz, 2012 4RI, IREE, K, BRLEV-TH D SN OALEE - T, #ERER
TH Y285 1QE 23 100%I T 5 AR EL S is Sihvk LMY, Zo7 b—r 20—, 24%
PEAVIESERDE (TADF) 75 L MEEN 2 HI 0N & /e~ TR Y . ZOMIELISK, TADF Z9E ] L 7= A+ EL
DNERITHFSE S CUONE T, FETH B0 TADF SHEHZEE L Cid, Qi m L= 0RSEn 58k,
QEBEERFOFINFIRT (m—A7) O, GEL FEFDEFHmik, O 3 ONFERULIZHIT S
LS TEY, 2B AT 572008 LWV T A sk 5 CnET,

WEHIRFE - BR

T N—T DA NI NET, [T 54— EFHIN DB FROME L0 FEHIC
ﬁ?%&%ﬁ%éwmﬁﬁ%ﬁﬁfﬁﬂTé_kf\'éﬁ%fé_ﬁé%fwﬁﬁukwfﬁht
HOCREZ R OIOLREZBRRE L T E Lic, Flo, AN URUEEMEETT 7 75— HERT
JUEEEF R e Lic [ N h— - 772 72 —HE) Ve, 3R - GMEOEWE

1




/
§ ke WMk

Ibaraki University “/ KYUSHU UNIVERSITY

4 TADF FENARDBIR s L TV E T,

Alal, ARG N—T"TlL, 75— REEEFFORMER U R AWM & BT I L A Lic K
— T RS RIS FTEH D, MCz-BOBO & MCz-BSBS &9 2 fBEDO ST (K1) 8L, Zih
50 TADF 38R & U CORMEZFI~NE L,

iPr iPr iPr iPr
'riipriPri' 'r:iPriPri'

PSP ¢ 0N

acceptor acceptor

AR K 7

KYOTO UNIVERSITY

donor donor
Me MCz-BOBO Me MCz-BSBS

(B11) BHFE U727 4 — s a2 £ 2 fiHD R — - 7 /v 74— A1

TN—T"DTFIVETOHMENG, LW Z 5Te MC2—BSBS MBI MHEZFF > & TAEL TV E
L7, FEBRITIE, AR RE CII3ERITmVW IO 2R LIc b O, BEEEZ R T < &30
ROMLTRBEEIC 2D L WOFERT L, —J7. MCz-BSBS O A lksE | T#a % 7~ MCz-BOBO Tik, 1%
WEFEREIE COBREZNEE TIL MC2-BSBS (2004 5 H DD, FENRITEIEEfEg E Tl & A ST
T BN oA TR A RR O Z LD £ LT, ALY RE AR L, TOWEED R
F— 7 77 E IO TAF B LTIk | FEELAMEE U TR ZRFEZ R LE LIZ (X 2),

(b)

—_
2

evice A Device B 100
(MCzBOBO) ~ (MCzBSBS) - Device B (MCzBSBS)
Py \ / —_ I — L,
g L 10? Dewce A MCzBOBO
: © .
] .

4(:]0 T 5(-)0 T 6(-]0 T 700 1 TMCzBOBO TMCzBSBS

1 ’IO2 ’IO3
Wavelength (nm) Lumlnance (cd m=2)

(X 2) (a) 7 & —TADF FENAREAE - 7=k EL FBA-DFHAT v
(b) FEEE-EQE it & EL 105 OFNOEET

ZAud, TEMRGET I U CUERIAS A ORI SR ZIE Y MC2-BSBS (2% LC, B T-AFF
7272 M MCz—BOBO (243 N TR ZE « WIHRIASZE « SOCHE &S TADF (TR EMFR DBREED L
oYL TG U ARERVCTER Y | EHEIC X 0 AR L7212 2h=-P002 TADF i@ FRICFIH 32 =
EMTETCWATED EEZBNET, T

AEIOMFZETIE, 7 X — ARSI IO R U 5 SRR 2 OIAATE T 7/ 72 — G 2 1EH L

2



/

J REXF \\\.,/// JUMK &2

Ibaraki University “/ KYUSHU UNIVERSITY

722 Lz k o T, HOELMEE L CORMEMENFIH LIZZ & &, fix DOFEER - Flanba0msT
MHIALNZLTEY, 51% 0 TADF BIFEIIAROBFIZIT H EE 0y fakGHEH 2 525 b D
EWVWZET,

AR K 7

KYOTO UNIVERSITY

W5 ERORE

AT, FEFRDOFATFFMO S B2 b Lo B LIERD S G2 T a—=r 79258 L h
(2 RO ERL— b OFEAFIERA L2 5 2 & TR EL ek L TOFRMEAZ R L £7,
S bIT, HOLSOR A 2 RISA~DRERR 24T\, EL IAZ MG &9 Dkk% szl E7,

WEROCIEHR

% A kL : Pentacyclic Ladder-Heteraborin Emitters Exhibiting High-Efficiency Blue Thermally
Activated Delayed Fluorescence with an Ultrashort Emission Lifetime

&34 . Tomohiro Agou, Kyohei Matsuo, Rei Kawano, In Seob Park, Takaaki Hosoya, Hiroki Fukumoto,
Toshio Kubota, Yoshiyuki Mizuhata, Norihiro Tokitoh, and Takuma Yasuda

MEE © ACS Materials Letters

ABHHE @ 2019/11/22

DOI : 10.1021/acsmaterialslett.9b00433

WELE

[ 1] JUNKFERIESEE— L 7 b a =2 A9k v ¥ —OZEET R R S OWMEIZ L D

[ 2] BEMALEERDE (Thermally activated delayed fluorescence, TADF), A#% FL FZE1TiL. FEEIC
EASNETFER—L CIT, X VT ET5) NOAEUERET MO EL A, Bl i, —EEphid
F (S & SEERE TR 251 @ 3OERTERT DA, SOEFHUETITRTE LoFOLTHIH
TERWZOZEHGIRD IR 25%ITHIRSNTLE D, —H, U I3EEERT T 7 ORI e~DF 5T %
A AR LT S BRI TE D Z 2005 K 100% DEHZNEIERL CTE D03, A U V7 L0AE
72 E O/ DESBOBRAEET DIV E WS BTERSH D, T ORERR ORISR L, TADF AEFCIE S, & Ty
DT DT RNLF—FEIVNE L | BRFEOT 2L XF—T T, Fh 726 OWMIERASEN R = 5720, #0t
FIARTH D 22035, JRERAIZIX 100% DZEBEHEI GBI D, TADF MPEFCIX Y e L & CTEHGBE & M2
L L7z, a X MREE CHERITH D,

[7E 3] HH#AHE (Intersystem crossing, 1SC). SifEhEd77 5 Tyl F-~OZEHLERE, A ORERE LS 1
BCThoHI-D, BrENb AR EAm CILEREZ Y SHU,

[VE 4] WiIESASZE (Reverse intersystem crossing, RISC), FFto ISC &1z, T E+20>05 S EeF~D
TEHGERE, 1SCO—FETH DM, —IZiE, T - & S T O RPN K& <, ISCITHARTRIY
SHWNZE, RISC &9 BIOAFR TS,

(73 5] MCz-BOBO & MCz—BSBS 0 TADF I ZDUNTHENT L7= & Z A, MCz-BSBS DFAMAS A I IBEH D TADF 75
FORTHEITRENEDTHD Z LW o7, ZIUTEBORER 42> L T, it %@Eﬁ%ﬁ%#té
RSN EEZOND, —F, WIHEMAZSHE | IHEA AR D 50 47D 1 FREE, SR T 240 43

1 &, HHFEAEIC L HASIEBASZERCRIEH BN T E BT, LT, Jﬁ@%rjﬁ%‘eﬁfﬁazéﬁiﬁ“
7 SRR SV N TR, Ty RE 175 0 TADF BRI b, T=T) il 7140578 £ 0 T, il 7 O TSR ) S
LTLEW, BEEOT—N AT Z07RN 7o b D EBEZ BIVD, — 5, B4 FF-720 ) MCZ-BOBO Tl
MCz-BSBS (Z Fb~EMIAS A TR S, WIEIAS ARSI X MCz-BSBS & [RIFEEECTH Y . & BITHOEHENHHEE & &\ il
Llpolz, LIzh3>C, MCz-BOBO I, mEEEREIL CH Tyl AT ZATLE D 2 &70<, ZhEAIIT TADF 1
FUCFIT 5 2 8RN TE, u— A 72 TE I EEZBND,
I R —« T 7T XD TADF 531 Clk, K=o T7 7874 —2 1 EBEI Lz ToRkEE (CD
D5 SUIREE ('CT) ~OWIEFA A28 L C TADF 2719, 2D L & ffig/e & @Eﬁ% FAEUREAALE L
WA O LITANATT - H L L SN TE L, —F, ERFZRF2720 ) MC2-BOBO DR T3\ TEHIAL
3



| Ay MK

Ibaraki University =

o
IS

KYOTO UNIVERSITY

7%, BRTRCITIN CE eV, & TR AMAS DT MG, MCz-BOB0 TlE, 74 —HD 7
T HRHELTZ TREE CLE) LB v 7Y 7 %4 LTS ~OWIAMAZENL Z > TND 2 EWRgho
7o TV 0T H—ENLNTIRHE LT LEIRRER R 5 2 & CHIERIAZANIE SN D Z &Rl ShTnd
W, BEORURFANT LXMDY 727X —CEASNIZZ & T, LE REENZEL S Z & DRI
N2 bDEEZLND, DX D RTERAAZOIRIZ L > T, EL FBHZEBWTH, TR0 S, k7~

DOEFHEAMEEE S, BRIEDIIHI Sz 7od B 2 B D,

Az S BRELVEHESE
<WFFENERIZDOUNT >

BRI G FDERL)

i/ NG NE = 55 e s 7 S R =G

Tel: 0294-38-5055

E-mail: tomohiro.agou.mountain@vc.ibaraki.ac.jp

ZH BB GO0t & EL FZ-VERk - #FHh)
TR fE 7 a7 4 Tiste 2 —  #Hd%

Tel: 092-802-6956

E-mail: yasuda@ifrc.kyushu-u.ac.jp

e B Gt T OREERT)
HERRSY: ACSFAIGET Bd%

Tel: 0774-38-3209

E-mail: tokitoh@boc.kuicr.kyoto-u.ac.jp

<EEBRDO BRI VE >

PR e (Y L)
TEL : 029-228-8008 TEL:029-228-8019
E-mail : koho-prg@ml.ibaraki.ac.jp

JUIN R =R
TEL : 092-802-2130 FAX : 092-802-2139
E-mail : koho@jimu.kyushu-u.ac.jp

ey NE= e I & ES (I E
TEL : 075-753-5729 FAX : 075-753-2094
E-mail : comms@mail2.adm.kyoto-u.ac.jp




