# LWEFRAMEME OKEHaH = FFE
—EBIRAGENE K SRRICL Y BEIC—
 KBEOHERRIRE BRI (TILF—ABRIE) DEESHTIT 3BT

MR ORETEH % %
CSEREROBRICT / LNIVDREZEITOXHED G BEIC/FRETRE

M4

)

REARZET A LADSEE (WVFIFY - 0B L) BETANEE FIFAEREHR) &
BLEM (S&HYE - EHHT) ITEMRRAERRSDV)IV— & EEL LIRRIChEIR
A8 (b0 NREMEL T HIEFRBAMMBZRE IS LICHNLE Lc, e ZTOMEZA
WeBHEREARGEMN 22 (X, 10%RREDSVIXR/IVF—BRNERERFLE L

AKEAREDH T, BRLENEBLS2BEAGEAIE. RBIENEATWSY ) IV KEG
BAEEAN, BEOX MEBECINZASNDAREENH Y. BETRIAMEICEATWSH. X
HAADKBEME LTHFINTVET, Ko, BEEAREMIE. B> TR TESRY
FODBZER, BVIRIVF—BRPREIZERTES & BEFEOEVEHREICTELL
TEBEDSFEREEDHTVET,

BEHERAGEMDRERBIL. EFHFELTVEREFZAMEMR & HEEEICETS
BEFHESEMBDOLRZEGEETTETCVEY, TN, L\IZ\JI/:\'— 7T¢§“Ji]$’a’:¥fﬁ
TBITIE. TNSDOMBEEDKSICEFTT A DRBILICHEIFTEEBLGRA > MERVE
ER

EERASELMDHREB TIE. KB IXIVF—EBWVWT TR EIA T RADERERE
THTVET, ZLDBERERET B cHITIE. BEFSRUEMRIMREC KB IRIVF—
HERIRL. ZNUC K TEBMERKRENRVWESNZE TSI ENELTLVOWEEDONTVET,
ABHIRINF—EHRLCRING BfediciE. EFSAEMBD/NY FEX v v 7 3 Hul
TORELH Y, — R/ RF v v THUNEOHENE. piRRREDEFEGHELH>TLE
WEY (TZRIVF—Fv v 7R ELTHOENTWDS) . KR TIE. INEEET T
7‘;*?’?"* MMRIERETER DORFICE W A F LTz,

FRAMMEIC, XEVRYED U VRN ZRITFEIRIC DD 2 FeiBiE& & #H A F4
ﬁ?ﬁaﬁ*ﬁﬁf’ﬁﬁﬁ%%uﬁﬂj%u ET N\ FF vy THNEC LS piRREHNR S MR A
EVHT T EICHATO TRINLE L, ZOEFZREMBEZRBW B EREABE D

& 10%RBENDEVIR/VF—ZEMERERLE LT,

e, WROBIESBEREAGENTIE. KEBICBVWIEFSAMME & SFHEMME EF
S A=FIVIRNIVTCRETBDRELHIVET, LHL. 7/ INIVDEEEBHREER EHEY
BT ED. BMMICEHLWNT ED. REIENDEZED—D&G>TWVWE L, Sk BERLE

FEBEMBOL S ICRERRENREHRLITNIE RELF/ LNIVDEERE T BREHEL
BA5180. BEEREAGEMDORBLICAITIEIERBICKEG—SHEEBTENFFINET,

M RIGHEEFIILFSEE [Chemical Science (LFEDRE) | 1€ 2020F 38 5H

(REEFRE. HAKRR 386 H) ([(BHINE LI

REARET A LR B —-HBERE Y X7 LR | iCeMS) 1/6



Je=
==

BRARICHB T2 TRV —HEBERIIFLAERD—BEZWOTVWEY, —FH. RAHNEET S
TRIVF—RBERADAREBREWVOTALERBICFE>TH Y . RN TCBERBOME « ZE1L
REFHEBOENIC L P RB[MEOEE(CGE EOBBICE >TWET, TDIsd. Kl
RORRBICEIFBEAJEIXIVF-—NEEZEDHTVET, BICABAKEIL. FERLHERIC
BEECKEHDIRINF—ZEITRIVF—ICEBTES D, BRROI XV F—RHEZER
Lo3&MME LTHEENTVLET,

BElC. RAMLAESGY ) IV ABEMIE HEIR MPEEICKDREBAOFIRG EICK Y,
ERICIIRICREDNDHVET ., —H T BRABELIL. BETRAMUICEATEY .. AL
BERONRMT. HETOCADBZLH LG dH> ) AVKGEMICLENELETIR M %
BE<HZSNZEREEDH Y. RHADABELE LTHEHEINTOEY ., RTHLERERAR
BHE. BEMMHZRVY. FRABECH S EEARBICEV IRV —ZENREZENTED
ZENSEABZEEDHTVET,

BEIEAGENIE. BFZAMME EBFHEMMHOBRERNSLIREBZE L TLE
3 (H®1) . BEEICEDHES L BFRAUMEE LAEBEFREEMBD DIV —%
RUX U TR REE S 75 ) T DIIERED S TSR ERA T ADBRHNREL. ERNVELCET,
ZDESIC. BREEAGELDOEEA N - ALICITEFREMME EBFHEEMBEDEER
BZRELTWVWBTENS. BVWIRIVF-—EMNERERIRT 2DITIEINSDMEZ EDK
DICRETT 2D HEEERVET,

REE N

AN

BEFHEE O\ o
NV ITTIE
HH \ararat
+ /)al-anh:g}I:T
P Ny T 7
B 7=t 7

FEHHE

HHH e Aoz
1. BHEEAREROMBEERE

BOWIRVF-—TENRERITT 57cHICE. BFRAMMBEEFHESEMHL KELE
BRZNERLCERETCRILITHEL, KBTIV F—ZHRIBRUNT 2 EHZBETY,
BFEIFEFETI. 75—L2EVSIHYA—R—IVIRDADF (W2 /k) B AT AEBREZ
REILBETES e, BEFRAMMBE LTLECBLONTWE LD, 75—LVRXBT
KINF—ZEFEAERNTEGVWEWSREDHYE LT, K-k FEODAZREEDES L
BEXICHED K DIC. KBHITIIRLBEBDOADZTENTWScD. TNESZFBTES. 37
Z— L VBEOBFRAMMBEORENLENTEY  REHAFTHENERICITOHNTOET,

RERET A LR W8 —MBEHae s X7 LS - iceMS) 2/6



SVWIRIVF—ZENREERT 77— L VEOBEFISAMMB DR RIS LT, L&MW
BFEEHIMUE. BAOREFARTM TRALBEZBVWA I ENENTHB I EHDH>T
TFTVET, REIC, ZOLOGBEEFEA LR ITIC EWVWSBEFZAMMETIE. KBEALER
BLFHBTBTENTE, 10-13%EWVSIEVIRINF—PRARHINTVET X248) .

LB EF
BHLET _ EEAL
RREBAL ~
Ncéﬂ‘ O/ \_CN
L BALET
KB ARYL

X2 7Z7—-LVEBFRAMUME () L3777 L VEBFRAEMETIC DEE.

BEFRAMMROKRGHAIRIVF —ZDRLCRING DedITiE N2 FFvy TENELST
BTEDNRBETY ., —AT. KBHAIRIVF—ZRIRL TRERELS GO LEBFRAEMRLN
WEEILKTIRAERA T ADERZELBICIE. BHEREDNRVERZBETEHIENLEELLD
TIH. — IS, NEGNY FF vy TEFDOMEHE, B REE<EZ>TLEVET, ITIC
DEIIT. N FF vy THINEWEDD, MEREDFRHIEVIERDIEZ B o B
ABEMTIE. EBEBICBVWTEFRAUEMHEBEFHREEMEIZ S/ A= MULANILTHED <
BABT A LICEY . BERREOFMHDENEWVO>IRERZRLTWE LIz, LHLEDS, £
DESGEEZBRERFED T LIIEMNICH L ERENDEED—DLLO>TWVET,
TDfesh. NETNY FF vy TERVHEREFDZMILY 2 L 5 LBEFZAUMBORHED
BFHEEENTVE LT

2. AZANAE £ ALR

AR TIE. BFZAEMB O FEMEIEREZHET AT EICEBLE L, BFZAMEM
BOPCIREEIC D & IRENESPEEREEFHN B L E>TLEW. KBEXHSELIXIVF—
BREIOREIES T LB, BHIXIVF—ELTER>TLESHBEDRHVET, /N FF ¥y
v TN EORNE. ZDOE S EEFTXIVF—ANDTEATONP T W eI, FEREDE
wHEL BV XY, TI T BERPATODFEEEEBICEYDFEEEICKKTHTIENTE
nix. pEeReErESEHItL. KBHEHD SEBEIXINF—EMRLICEBHFOREICFES T ENT
EBEEZF LI

AT, ITIC DLBHBFESLIYMIIC. NP VEBPEY IV VBRAZRTERRIC DA
Do et E A I AL EFZAMME TACIC #5&5T - B LE L (®3) . Z R FEiEE
ZRMIlE. ERERTROVDFREBEERETRI DD >TWVWET, ZDfcs. TACIC f&ElL ITIC
BLERRBEDNSHNY FFv vy T2EBITBICHEBEDS Y. BEREDEDIE 50 BUER K
W& Lfze 2% Y. TACIC BT/ NEHNY RF¥ v v TERVWIIERIREFSHOMIINER TEX

RERET A LR W8 —MBEHae s X7 LS - iceMS) 3/6



Lfc. TACIC ZRUWcBISEEAREMIZ 9.92%D T XIVF—Z#MRAETR L. TOEIZERLZD
METIV—THITIC ZRVWTER LIEBERAGEM TOIRIVF—ZHRME (9.71%) Tt
NT. BDIHEHSELETEEHDHIYE LT, REBOBRBEEFMICEANS L. TACIC &
BEFHSEMBEDOREERIE. ITIC EEFHEMEMBEDESICENTHEAN LTV EHbH
W& Llc, ICEEH5T . TACIC DEIFEIRENRL K fed. BERFDREDXRITHEE TIEIFEE
ETHB Db E LT,

R P EME L AHRATL
HB B T S 7 B

CN

ﬁﬁt%?N%\/
A EERfL Ao

e
X 3. AR THRELIEIET 7 — L VAEFZEMEME TACIC DIEE.

BALET
R EBfL

3. SEOER

KHAEHRIE. INETIRIVF—N\Y FFv Y JRICK Y RRARBREEZ SN TER,
INETRINY Ry v TERVBIEREEGORILZ LEEFRAMMHZ, HFEHEEFRZR
BIBTETRIHTESDEWVD., RGN FRMHEH ZEZA L EEZAE T, TOEBFRAMMH
ZRWEERERAGELIL 10%BED TRV —BNRERLE Lic, el RlKED
REME LIEMBZBVGRICE. REBICBII3EFRAEMBEEFHSEMBOREY
BRZRRICHET 2 EMNREBLECGYET., TDRH. BVIRIVF—BEMERETRY
BREEAGEMZEY LT EY. RALICATIIERICKER—SFHLBEDHIENBHFINE
ER

REARZET A LA WE—HMIRE Y A7 LIRS © iCeMS) 4/6



/0 / 7
a A O Y o
CN I Y 4
/ / . = ,S
NC @Y S ﬁ)\
’\\Jj: > ”“\%KAJ\)\IlS\—/ »>CN
g O Y >< NC
>
/ /\ —_—
@ - >~ =

SERREEINLCEFRAMEME TACIC [E. INETOMEHIEEN K50 FEMEREZR RO
EDTED, AZRb BEIVTA

4, FFERESH

%1 FHEEIREE . EFNWENLGRODREDS> B, IRIVF—HICKRLEREGIRE (BERE) LN
D, &HIRIVF—DEWREZE LE T, KEEERINT 5 &ETESN 2 REREEIR.
BROF 072 L OARREGTRETY . HEREICH B0 FId. RAPEFEMN. EFT XV
F-mGEERI L, BERREICRYET,

X2 AREIRAGEN | 2BEOERFER (BEFRAUEMH LEFHEEME) DEGENS
FRRBEEN. NV I77BENLCERABRESBREBRTHRENLBEZLTVET (K
1. B8 JLFVITITEEELNEL. BHTOCAICL)RMIAIESND T EHHIRFF
TN BRAIRIVF—RBORROSOHENITEE TN TVET,

%3 N RFvy T FEEMEICBNT, BFICEEETNRLEVIXIVF—EUL S, B
FIEEEENTOVEVRGBEV IV F—EMETOIRIVF—EZE LET, FEET
BHE. N FFvy TEVENEBRIRINF—ZEBIENHERNT HENTEXE A,
WAWAGIBEDKINES 2B EBEWERT 2DICE. NEBNY FFr v T%
BI BT ED—RIICELELWVTY,

RERET A LR W8 —MBEHae s X7 LS - iceMS) 5/6



5 Hze O McDoWT

FHARISBFARESRE (BEA) OBAZERITTOVET,

6. 21 ML - EE

“Efficient light-harvesting, energy migration, and charge transfer by nanographene-based
nonfullerene acceptor small-molecule exhibiting unusually long excited-state lifetime in film
state”
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