





1653234

GELEEEEED
(FXHPLHE]  HR(LaPIE TR AR

(@i SR HETERO-CYCLIC COMPOUND AND ORGANIC LIGHT

EMITTING DEVICE USING THE SAME

[Fcttrisg]
[0001] ZAEHIARREN—FER{LEY R EME AR UER

[SeRTiT ]

[0002] ®IHLERE G -HEAZOURBUNE - HESUAGEARE - HITt
(&~ RERE

[0003]) AtksE i E B A 2SN N B M2 AtEE > &5
ARTWES 2 ARSI E G TR By - B MEE H L AN AT
A A S ST AE T ERESE > #EM R EORERSOE - AERR RS AT B
BB EUE AT -

[0004] AHHERE AR AT BA S8 eDife - BIA0FT{E A AT s tE 2 7
— (L&) BerlfE A BEA E 38 taG (hosh) B AEY(dopant) Z R it Z AL E VI FERL
EH 25 2 25t (host-dopant-based light emitting layer) » [E5)  JRHI R EATE
ABAZIhEE ~ BIH e ~ & IHE - EFEHET - E-E - SOEAE TEFY
REZALEY) -

[0005) MRt As B 2 IEAE ~ Aanil ~ BERFHAY > B
BRHER S A ROERR AR -

H

E1HE 93 HEPERIEE)



1653234

[EIHANE ]

[0006] Ryimiiis HeY > AEUHEH ARSI EE 2 EBERAH
AR CREZEE(REY) > ZbaV B AEELEN - EEEEN -
TENE ~ AR Z T DR o M A B E P R ECEITT R E PRI A

[F]THEE
[0007]) A FREEATRIE—EEER{LEY - AR 245
Ar1
R1 I'1
S
peste
R3 R4 R5 L2
Ar2 (1) ;

(D LURIL2BZ LRI SRR > & B Rl R bR ~ SR RAEHU AT

RZCe-CooZ BR 7T %S
Ar AR EEE I 2 Co-Coo 2 FEER S /R » iR S EERE R ZE/P—
e

ARBAG)EH@GHE P Z—

AN
\ Y1

Y2
3)

F2H k93 HEPERIEE)



1653234

R7\TM Y3

Y4
“4)

A > YI-Y4RZEAREEAH SR - 25 B Al RARSE R EEE R Z
Co-CooZ 75 B » B R AREEHUREEE I Z Co-Coo ZFEFT B R
RI-R7THH[FEEAEE - FEHEEE ~ IR - K& ~ -ON -~ RECHTEEEZ
C-CooZ Jidt ~ AREEEUAREESEUR Z Co-CooZ S ~ AREEUAREEEEUR Z
Co-CooZ JHEE ~ RECHRBALHNL 2 C -Coo Sr B EE ~ ARATHU R EACHU >
C3-Coo. BRfre At ~ REUREEEAU L Ci-Coo FEER RS ~ AREEAUUEEEHL
RLCs-Coo.Z 75 EHx ~ RELHUEEERUT Z Co-Coo Z FETTHH: ~ -SIRR’R” »
P(FO)RR’ ~ DUR R FTRE R B © s B R B AR AL U SR AU
C-Coo 2 J5it ~ REHURBETHIR 2 Co-Coor 75 EE: ~ SR EEHUR AT
ZCo-Coo 2 FET5 8 B/ D A B & AR HU B E AU Z AR ek
ek BEVY 4
R, RVMI R*ZHEARRI AR 22 - ZE a[ Sy ~ IR~ B3R ~ -CON -~ SREEHU K
UL Ci-Coo ik ~ ARUEHUTEELEU.L Cy-Coo L BitriA: ~ AREUEHAUTEAE
MAZCeCool 75 EHL ~ BAREHU RS Co-Coo L FETT BES ©
[0008] AEHASS—BIRMEE N EBIsE Mt AR EARE - TR —1E4 -

— 8K~ DU~ AR » AR E R E R S PSR % S L
i Bz — e E AR gt S =)

%3 H > 93 HEYERYE)



1653234

[0009] #EAF > AR S —FIRMEEEGRE—TEAE R E 2 G

BRSO RAL &) -

Ar2 )

F(Q)H  RI-RAFIEAHFEHHE - ZKEHATEEHS ~ i KE -~ -CN -~ R
HUAEGEE AR 2 Ci-CooZ i ~ RESHUNEGEEHUAZ Co-Coo 2 S A ~ ARETHY
R HURZ Co-Coo 2 L ~ ARECHUCEESHUAZ Ci-Coo Z S A ~ AREKHY
REGEEEU 2 Cs-Coo Z B AL ~ AREEHUEEE AU 2 C-Coo L FEERER ~ 2K
FEHREGEE U Z Co-CooZ 7 AS ~ AREHUEEHUR Z Co-Coo Z FETT
B~ SiRR’R” ~ -P(=O)RR’ ~ DR HEEFTRSEG 2 B4 5 32 i B B RR ARG AU
SEEHU 2 Cr-Coo Z JoiEs ~ AREEEUBAE U 2 Co-Coo.2 5 E s ~ BAEKEY
BV Z Co-Coo Z FETT T 5L s B /D A U UEAH & AR S AU E AR EY
RZ AR HER

L1 e B LER R ~ el R CEEE U Z Co-Coo 2 R T4

Arl’ B RESAUREEE LA Co-CooZ T5 B A ~ BUREERUREEE AU Z C-Cyp

ZHEEZEDV—SHNOZHTHE

%4 H - 93 HEYERYE)



1653234

Ar2’ By REEAEGEHALZ Co-Coo.Z 75 I A ~ BICREERUTEAE A2 Co-Coo

ZHRETTEES

R R~ IR ZIEAHFEEAEE - B EHAAE R B3R - -CN -~ REHE

VAL Ci-CooZ ek ~ AREEAUREEEAU T L C3-CooZ BRIGERS ~ AREEEUUEL

EHRZ Co-Cooz Fr A ~ BOREEHUEEER N Z Co-CooZ FETT AL

m’ ~ p’ ~ Hiq & H RBREEE0-4 - LIk

n’ S EEE0-2 -

[0010] A&7 PRt E it e~ FER LS N AR OE R
Z B RIE MR - AR LY T R E R SR R AE - &
I -~ 2008 - ErEmE - EEARE - TR - REMS »
LAY AR VR 2 EREE - TR EmE - @t
Mt e AN - BRERE S ()N AEREOEER - [ RZEE Z REhE
BE - EREBEOERCE W HZALGYI Y BVEE M R E AL E 2 (FHE G -

[0011]) 55 R LSV (DA EEIQ) AT EIG N E RS R E
ZENEZATEL - A o BRI EEYIEU(DAFER E S =N [FIRF R A s
TEEERT o[ ReZEE ZRENER - CEEOUReE W Haz L& 2 BVEE
M E R R L S

(EENGEETEED

[0012]
[&]1-3% B iSRS RSN R B I B 2 A i R E R A R g 2 HE
IR -

%5 H o 93 HEYERTE)



1653234

(B4R L G127 53637 K (nm) 2 LTPL I & (&5
BS1E A& -25 R E238nm > PL2 I & B -
Bl6FE LG22 UVIRUL GRS -

& 7H G 1-1 7R R339nm 2 LTPL.Y il & &7 -
E8F B E1-1 1A R234nm 2 PL I & B35
HETAEEWI1-11 27 UVIR UGt -

B 10587 L& #1-23 5 24 Inm > LTPL. S SE -
& 11 B E Y123 1728 f241nm 2 PLZ I & [EF -
B 1248 L a1-23 22 UV U R -

134G AL EY-2TH R 340nm 2 LTPL HI S [&EE -
IHG ARG 2T R 24 Inm 2 PL I & (Bl
ISt G127 2 UVIRIGERE -

1638 EAEYI1-33A 0 /29 InmZ LTPLZ HI £ B -
IS EY1-3314 8 R:239nm 7 PLZ il & (Bl -

& 184 R LA )1-33 27 UVIR U -

& 1918 L E1-3974 R 259nm 2 LTPL . HI S &5 -
2058~ LEYI-3974 8 £ 259nm 2 PL HI & B3
B2 1A B & #1-39 2 UVIR UGS -

B2 A LAY 1-4 1A R 260nm 2 LTPL . I Z =5 -
2375 L& P-4 174 R260nm 2 L M & (i8] 51

248 TMEE P -41 Z UVIRIORES -

B2518 A& 1-65 F £361nm LTPL Al &&= -

%6 H 393 HEHEYERE)



1653234

B265 77 LA 1-65 78 F235nm 2 PL M 83
BT 247165 UVIR LIRS -

2848 T L S 1-66 7 F 360nm. 2 LTPL il 42 B 1
2988 £ &) 1-66 1231 E30Tnm 2 PL HI 83
BIB0H L 24166 UVIRLHESE -

B3 15875 & 41-6 T 36 Inm =7 LTPL I R E3 -
B2 T{ &401-67 38 B 266nm=> PL2 2 B3 -
B33 AL & 41-67 UV -

B34 7 L 1-69 7Y £ 344nm = LTPL 2B -
B354 LA 1-6978 F308nm: PL MR 83
B3648TH L & 1-69- 7 UVIRL S -

37485 & 471-TORAG e 344nm=> LTPL: I R B3k -
B384 1-TOAH-E26Tnm = PL IR B3 -
B398 75 A71-707 UVIR IS -

B4 540171 - 344nm =7 LTPL IR B3 -
B4 18T E AT B24 Inm = PL I B -
B4 AL 1-T1 2 UVIRUC R -

B43 T L1 -T8F 36 Inm:2 LTPL. I 2 B3t
A48T L & 411-T8 1A R263nm= PL S & Bzt -
B4 L1782 UV -

Bl465 {1 &) 1-8207305 F344nm 7 LTPL. I R B3 -
BIATH T &1 1-820730 B307nm=> PL I & B3 -

F7TH 93 HEYESRYE)



1653234

#4818 b 1-82. 2 UVIRUL L -

E49¥5 L EY1-84172 K F363nm 2 LTPL Z A E &l HE -
& 5075 L EY1-84 2Kz £:298nm 2 PL . HI & [&[FE -
(&5 L&~ b 1-84. 2 UVIR UL R -

E52fg8 L EPI-9972 K F355nm 2 LTPL 7 A & &5
B5348 B &1-997 1 £355nm 7 PL I £ B 58 -

BIS48 T (1 & 471-99-7 UVI Lt -

[&Eht =]

[0013] T OCEHAMRGIAZEA -

[0014] AZAGIRIEETEGIIE AR EEYIZU(D) - BigMS @ MR
a1 BA () Z OSBRI CR 2§58 1T - THIRNAREGS CREZ A
PRIt Z Ak -

(0015 =) ~ DT > *rrEfEEGEA(DZL2Z T E -

[0016] fRIEASFHPIRIEERD] - ZG) Al Ky ML SR —

(R9)n

%8 H 3L 93 HEHEYERIIE)



1653234

AFESSEET > X1-XOHEEFHEIEAHE - B A ANR ~ S ~ O~ BCR’R” ;
R8-RI4GZIEAH R SR - ZEEEH D ~ o &R ~ -CN -~ REEHEEE
HUZCi-CooZ otk ~ ARECHUCERELH U2 Co-CooZ Mk ~ AREEHUREALHT
RZCo-Coo 2 B ~ REEHVABREAUR L Ci-CooZ e sa B ~ RALHUEALHL
RZC3-CooZ BN H: ~ REEHUEEEHUCZ Co-Coo ZHEERER: ~ AREEHUEL
AL Co-Coo 2 T EE: ~ REEAUBREAUT L Co-Coo L FEFTBES
SiRR'R” » -P(=0)RR’ ~ LUK R 2 BFaH e B AR AR CE AU EEE
HUARZC-CooZ J5ediks ~ REEHUEEER UL Co-CooZ T B4 ~ BAKEHIEL
AU Z Co-Coo ZFETT BB B /D AU CESH & R AUAEEE R
REREoT B

R~ R’ ~ IR EEAHFEIBAI R » ZHATRE i B ~ -CN -~ REEHUEL
AEHUCZC-Coo 2 ik ~ RACHUTEEEHUCZ Cs-CooZ BRERS ~ AREEHUEL
AL CoCooZ T EE: » BREHUUEEERUR L Co-Coo Z FET B+ LUK

%9 H 93 HEYERTE)



1653234

mAFEEO0-8:n~0-p-~q- 1~ Fls&HBEEO0-6 -
[0017]) fRIBASFEIGIRMEEG] - (4] By FyLERLEEH A — -

(R16),
AEsERE T - X7~ X8HILHE SIS - FEHAE/NR ~ S~ O~ ECR'R”
RIS-RISHZEEFEIEAHE » ZHEHATEEEH S ~ Mo~ BE ~ -CN -~ REEHAEEE
HUZCi-CooZ otk ~ AREEHUUEEEHUNZ Co-CooZ Fik ~ AREEHUREALHL
RZCr-CooZ RE: ~ RALHUTEEEHUZ Ci-CooZ S Fs ~ REEHUEEEHY
UZLC-CooZ BN ~ REEAUEEEHUT L Co-Coo LHEERFER: ~ AREEHUEL
M ZCo-CooZ 77 E: » REEHUREAEHUNZ Co-Coo Z FETT S
SiRR’R” » -P(FO)RR’ ~ DURFEE PR BRA » B2 B R AR SE AU EE
HAZC-CooZ ik ~ REEHUEEEI UL Co-Coo.Z T7E AR ~ BAREHICEL
RV Z Co-Coo ZFETT B H: B /D A U R S AR U 2
AERET &R

R~ R~ FIRZIEFHEAEE - FEEHE ~ IR &R ~ -CON -~ REEHUEL
A ZCr-CooZ i ~ REEAUREEEAUZ Co-CooZ BRLEE ~ ALLHUEL
M ZCo-CooZ 77 E: » BREHUCEEEIIZ Co-CooZ T B ES + DA

UREEEN0-T -

10 H - 393 HEEWTRIAE)



1653234

[0018] A ASEIAFIRMETHES] > =01 ARy TYIHEERESRU(S)-(10) H

77—
Aril
N /
)

patiy

8 R4 Hs N’C
-
7 (5)
Ari

(6)

R3

(7)

1 H - 393 HEETRIAE)



1653234

Ari

(8)

9)

R3

(10)

F12H - 393 HEETRIAE)



1653234

[0019] #(5)-(10)41 > R1 ~R6~R8 ~R9 ~ R12~ R13 ~ R16 + LI ~ Arl -
X1 X4 XS5~ q o FICEFEATI S K LS R T 3
& -

[0020] RIEBAZFAGIRMEERER] » (1) ZR1-R6% H A B & IR

[0021) {REAZEHEITIEERE] - R&-RISH E T A, - i - AEAURR
EHIZ Co-CooZ T7 AR ~ BUREEHU U Z Co-Coo Z FETFT T 4L -

[0022] {RARAHHIFIRIEERHE] - ZUDZR ~ R* ~ R IZEEAH[ESAHEE -
F BT RE  REERIEERUC 2 Ci-Coo2 Stk » B AR LEAVR VAL B 2 Co-CooZ
parir-

[0023] SAGEARREIRMEEG] > AR AR 2 E
AR EE YD R EEYH(Q) -

[0024] {REBAZHPIRIEERG] > 20Q) Z 2G5 TV EELSE
(ID)-22)Hfz—

(11)

F13 H - 493 HEEWTRIAE)



1653234

(R3)y (12)

(R3)p: (13)
Ar1
L1
S
7 \ N (R2)n Ar2'
\
GIN _ N
= >~
™~
| Q Q I (Ra),
//
(R3)p (14)

14 H - 393 HEETRIAE)



1653234

(R3')p (15)

(R3)y: (16)

(17)

15 H - 393 HEEWTRIAE)



1653234

Ari'

16 H - 3 93 HEEWTRIAE)



1653234

(22)

[0025) =(11)-(22)1 > L1 ~ Arl ~ Ar2 ~R1-R4 ~m ~n~ p ~ fl q g H
AT (2) 2 B Ze A -

[0026] REAZFHGIREEIEH - 22)Zm’ ~ n* ~ p* ~ Fq FBHA/NR
2 RU-R /D ZEA A SR LA 2 -

[0027] ZASHIBLRIEEREHT > FQZRU-REZH v Lyg=im -

[0028] ASHABIRIEEREGIT > (2 ZArl” Al BoREEAEEE T2
Co-CooZ FF T HE ~ FECHURELEUR 2 Co-Coo 2 & SHETS T AL ~ iR LI BRAEHY
RZLCrCopl ZOFETBE -

F17H - 393 HEETRIAE)



1653234

1

i

[0029] ASFIHFIRIEEHES T - U ZArDUH Bk ~ B ~ 255
HA—GeEUEZ oA « IR AL ~ B2 R IR AL -

[0030] ASFIAFLRIEETEST - 222 Ar2 ] BR S HUREEEH T
Co-Coo.l T7 Bk ©

[0031] ZASHAGIRIEE RIS - U Z Arl Al RyZchk -

[0032] 7817 F(DFIFU(2) Z HUCENR TSGR -

[0033] ZAERHIEMIEE ' AREHUREEH ) e Hue ] —(ELL B2
HUACEAE - Hod - SZEUEAREA TR B3 ~ -CN ~ C-CopZ ek ~ Co-ConZ
KAk ~ Co-CooZ B ~ RECHUUEEEHUR Z Cs-CooZ BRNE RS ~ ARELHURBEEHUT
L Co-Coo L FEERNEEL » Co-Coo.l 77 B 5 > Co-Coo. L FEFT B Es ~-SIRR'R”~ -P(=O)RR” >
Ci-CopZ e ~ Co-CooZ 75 BREFTRERCZ BEAH 3 REEHU B EE W[ LA _E ATt AR
RSN A Z AU FTAU N § BOREEHUAEEE 5 B mir e RS i (E 2L _E
HUARES A TP R BURESFTHLA » B4 > " Ra(E DL EHUAE S TP Rl HL
B ARkt © BIRZIARRIN AT R — o7l R - HL AT sl Ry W (8 7 R AT T
PR —HUE: - BRI BUREIR AT #E TERA ML - R~ R~ RIRHZ LA A 2
Ho ZEAEHE I -ON -~ REEHUTEEERUZ C-CooZ ik ~ ARELHU B
U2 Cr-Coo BNt R » AREEAUTEEEEU. L Co-Coo.l F7 B2 ~ BURKEHUEAE
U ZCo-Coo ZRETT B H:

[0034] (RIZAERIHSZEURIEEREE] > " AREH R ) AR
SEE— B B CEL U - s B AR R BEH 7T - )2~ -CN ~ SiRRR" » P(=O)RR' ~

Ci-Cy Efﬁ@i%ﬁ‘ﬁ%i—% A C6-C60%§§§ A Cz-Ceoiﬁﬁﬁi% ’ U\EZ

_[

18 H - 4 93 H(E#WTRIAE)



1653234

[0035] R~ R~ FIR"FZIAHFEAEE > ZEARBR - R -CN ~ Cr-Ceo
REEHREELITR » B ~ -CN ~ Ci-Cooliek » Co-CooT5 T ENCor-CooftET5 T A5HY
RZEEs ~ C-CooREEUUEELT, ~ B2 ~ -CN ~ C-Cooliek + Co-Coo75 B ~ B
Co-CootTs B AU R B RS ~ Co-CooREEHU AL T, ~ BIER ~ -CN ~ C-Coolii
Co-Coo /7 & 7k ~ BC-CoofE 77 B AL HURNZ 75 & A » BHCr- Coo RATAUEET T~ B3R
-CN ~ C-Coplied » Co-Coo 7 T kS ~ BCo-Cooilh s BRI M7 HE -

[0036] FIzE " HUN ) 58U LEY) 20 T4 2 QR T2 R EL Y
U DRI Z AL B B @R T AR Z AL E A EFRE - B Bt
SHURZALE - PUCE AN B B HU R - A /NG AR A ]
EEL

[0037] AEBHT » pdZ Ry, ~ &~ VR ~ Bl -

[0038) AHHh - ek EikE BA 1-60(ER R T2 B Sk s Sl HAr Al 53
B HAHUREFTHUA « Ge 2 i+ Z & w150 1-60 » HASM= 1140 - &
HREIME/THN1-20 « R EZ FIRELFLEA RIS A « 25 ~ AL ~ IEAE
AE S TECIETE R TE T E - & LRETE - 145 T

PGS~ IEGE ~ BRCE:  WICES  ZRE O - IECE - I-ERGE

fEPIt
H

FREETGES ~ 4-FRE-2-TAR ~ 3.3- AR T A ~ 2- 28 T A ~ Pkt~ IEPEE: - 1
FROE: ~ BRIGHA - RO A » 305~ B3R~ =30k - I-HAREEA: ~ 2-
FROHE ~ 2-NEYREL ~ TETAL ~ 2,2- T BERL - 1-ZB6-PRAL ~ LI- -

N H

B RO 2-FHE IR ~ 4RO S-HECE » R 2 ATl
[0039] AEREHEF - GRS 2 A 2-60(Ehk 5 27 B #E s S 0 Hak ]

T3 R HAMEUERFT AU » MR ZRIE T Z B E A /1722-60 - BEGINI S /122-40
19 H 3 93 H(EEHRIIE)



1653234

HEAGIM S 1H02-20 - HAFE Z PR B EATRE: J52 » 1-P0EE: ~ R A
I TR ~ 2- MBS ~ 3- TR ~ -GS ~ 2- 000  3- 00 Es - 3-HE-1- T
WES ~ 1,37 ks ~ MG ERGallyl) ~ 1R 20-1-55 29K 0% 1-5 ~ 2,2-0R 2

Fo-1 5~ 2R 2-(25- 1 ) 2081~ 228 1 D 2051 5 -

i

(stilbenyl) ~ K ZfEH(styrenyl) ~ KRt 2 4Ll -

[0040]) ZEREAZE T - WLt B 2-60(EhEE T2 B flok 7 it H 3 a]
T Ry EAHURE P AU o R iR B BT 91 22-60 » BLESTT= 71 22-40 -
SRR S /2-20 -

[0041] ZERBIEF - BRiAEHEE A 3-60(EhxF 1 B el 2R A E N H
17 AT 55 R EAAUAES T - HhER <~ 2B R R e i e B i 4s H (R A B B
B A IREL B SR © HhpE 2 FMER AL o] IR e ks » E/ AT R A
RELE  PIAFERGES ~ 55 &AL ~ JEOTE AT - SZIRGE R bR T 2 B
B A[MR3-60 - BESTIFEMA3-40 - HEMSMNFE/MA5-20 - HEARZ fi~EFEHE
RPRFAIRATES ~ BRT AL ~ BRAGH: ~ 3-FAEIRIGE: - 2,3- ARG - IROA
-HERCA ~ 4-HFARCE ~ 23-THEIRCE » 345-SHERCOE - 4241
TEERCE - BREEAL - B KTl AL

[0042] AFEBHT » FEERAEFEO - S ~ Se ~ N~ BUSHEBHEEHF > DI
Fe BI4E HAT2-60( b 5 T BRE SoBrRL BN H Al AT 55 B HoA B RSB - HhERE
2 ZIR A BT IR e H RS A R L s IR A E D R MR 2 H
fin ER L O] R ERbeAL o (HJRT] R AN 2 IR AL - (IANFEERGERS ~ TR
R o R R HAT L - 2R AL BRIE - 2 B2 AT A2-60 » HEEIME N

2-40 » TEELBMTI /1 723-20 -

520 H - 4t 93 HEEWTRIAE)

4



1653234

[0043] AZEAT » FEEEIEEH6-60{Hhx R T~ FEai 2 AR H i
AJ 5 Ry A HUEFTHU - I~ 2R B 577 B AL B s AR AL E
B EA A B PR - thim <« EAER A n] Ko7 B4 - (HINe] Ry Bt idEiE 2
HRRE » PIanEReA: ~ FEERGERS ~ VTR A AT » s R A bR IR 2
BRI A2-60 - HEIMS/17A2-40 - EARIMS1A3-20 - &5 5 A EEIRR
B (spiro group) » ;75 & A B T Z B2 B4 126-60 - BAGITS/17726-40 > FHE
HGIM = 1 i6-25 « 55 A BRI EFEE AR A - BiAs - =5 - 555 -
B~ E L (chrysenyl) ~ FEFE(phenanthrenyl) ~ £ (perylenyl) ~ N (G & Fe4:
(fluoranthenyl) ~ = gp 7K E (triphenylenyl) ~ JEH[ )% (phenalenyl) ~ FEES(pyrenyl) ~ 1
VUK E (tetracenyl) ~ 78 7 K E (pentacenyl) ~ FE: (fluorenyl) ~ EiZ(indenyl) ~ Jo £
(acenaphthylenyl) ~ ZK3EEL(benzofluorenyl) ~ B8 FEEL (spirobifluorenyl) ~ 2,3- &
-1H-F1%:(2,3-dihydro-1H-indenyl) ~ HFFIRE « S ET{LL -

[0044]) ZR&EH  BIRAGE A IZIRRAEE 2 ALl - v EA 15-60(Ehix )7
o BIAMIEER AL EIRE2,3- - | H-FIAEER CUbe A B 42 (spiro-bonded) 7 5 © B

Bl e - BERE A uRE MBS RS — ¢

[0045] s > 55 BAEIFEO0 ~ S ~ Se ~ N ~ BSIfE Ry = AT > L
Ko 485 B 2-60Ebx R 1 2 BE s 2B RL BN H G 7] 50 Ry A EUER AT AU - LR
Z AR B AR T A E R A M B RL [ eV B LB L TP R - [Tl

L HAMEREL ] A R RETT B AL o (N R EA AR IR IR ~ FER

21 H - 493 HEEWTRIAE)



1653234

Bekk ~ A~ AT o BRAEERE RS kIR L BE T 2-60 - BRI S0
[722-40 - EHAFGMFMR3-25 « §#E75&7 A BASHIREFEEA PR ILIEE
(pyridyl) ~ LB EL(pyrrolyl) ~ BRELEEL(pyrimidyl) ~ BEEEE (pyridazinyl) ~ MEIRgEE
(furanyl) ~ W} EE(thiophene group) ~ BEMEEL (imidazolyl) ~ OHMEEE (pyrazolyl) ~ 5
s 5L (oxazolyl) ~ EEMAFL(1soxazolyl) ~ IBEEEL (thiazolyl) ~ HEIBEME S (isothiazolyl)
—WpEL(triazolyl) ~ BRIEEL(furazanyl) ~ I&E — M (oxadiazolyl) ~ 1128 — HAREL
(thiadiazolyl) ~ —_EMLEL(dithiazolyl) ~ PO EL (tetrazolyl) ~ DELIFFEE(pyranyl) ~ T3EIRS
Fi(thiopyranyl) ~ —EEE(diazinyl) ~ EEEEEL (oxazinyl) ~ BEEREL (thiazinyl) ~ — 5
A (dioxynyl) ~ =R (triazinyl) ~ PUEEL (tetrazinyl) ~ EEHREL(quinolyl) ~ £
IR EL (isoquinolyl) ~ EEMRIHREE (quinazolinyl) ~ FEIEMEIHEL(isoquinazolinyl) ~ B
Ik EL(quinozolinyl) ~ Z5LERE(naphthyridyl) ~ 0YBEEE(acridinyl) ~ FEVEES
(phenanthridinyl) ~ BEEEFHMHETEEL(imidazopyridyl) ~ ~EFEZEL
(diazanaphthalenyl) ~ = %f# 5 (triazaindene) ~ 15[l (indolyl) ~ 5[0V EEEL
(indolyzinyl) ~ Z<FEMEEIEEL (benzothiazolyl) ~ ZRFFEEEEL (benzoxazolyl) ~ FEFFBRILE
F(benzimidazolyl) ~ ZF{15E15 EL (benzothiophene group) ~ AR FH- BRI EL (benzofuran
group) * AR FFEI EL(dibenzothiophene group) ~ A F T EL (dibenzofuran
group) ~ R E (carbazolyl) ~ A JFIRIEE (benzocarbazolyl) ~ 7K J{-HemkEL
(dibenzocarbazolyl) ~ ¥pEEE(phenazinyl) ~ 7K H-1EEKE (dibenzosilole) ~ R (&
FIEENZ ) (spirobi(dibenzosilole)) ~ — @& IEHL(dihydrophenazinyl) ~ WIEENZE
(phenoxazinyl) ~ JEREEE (phenanthridyl) ~ &N E (thienyl) ~ 05]IUE[2,3-a]HMEEL
(indolo-[2,3-a]carbazolyl) ~ I5]I&[2,3-b]HMA K (indolo-[2,3-b]carbazolyl) ~ — & 15|04k

Fe(indolinyl) ~ 10,11- - —FFF[b,f]0Y & F(10,1 1-dihydro-dibenzo[b,f]lazepin
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group) ~ 9,10- — &MY IEEL(9,10-dihydroacridinyl) ~ JENEEL(phenanthrazinyl) ~ W31
% (phenothiathiazinyl) ~ FkEEE (phthalazinyl) ~ Z5LEE (naphthylidinyl) ~ SEFGIHREL
(phenanthrolinyl) ~ ZKFf[c][1,2,5]8 —EL (benzo[c][1,2,5]thiadiazolyl) ~ 5,10- %
I b.el[1,4] EEFEI L (5,10-dihydrodibenzo[b,e][1,4]azasilinyl) ~ THLMAKIFE
[1,5-clEEmEIREL (pyrazolo[ 1,5-c]quinazolinyl) ~ MHEBERER]1,2-b]bfik
(pyrido[1,2-b]indazolyl) ~ MEBERE[1.2-a]HRIE[ 1,2-e 75U
(pyrido[1,2-a]imidazo[1,2-e]indolinyl) ~ 5,11- & FiEF[1,2-b]HRmE
(5,11-dihydroindeno[1,2-b]carbazolyl) ~ K FAHT{LL -

[0046] AZHr - Bk [ e B B e AN (monoalkylamine) ~ EE557H B
(monoarylamine) ~ BE¥fE75 7 ELH7 (monoheteroarylamine) ~ -NH, ~ RN
(dialkylamine) ~ 75 & Ef# (diarylamine) ~ 75 E Fi (diheteroarylamine) ~ J5¢
FFT B i (alkylarylamine) ~ e EL e 77 & Fif# (alkylheteroarylamine) 5z 75 &5 ELHE TS
& Bt (arylheteroarylamine) Firigg Rl 2 BF4H » H HbR R T8RRI IRA - HEREE
1230 - Rk B RS PIREFLEA RS HH E:fE (methylamine) ~ ~~ HH AL
(dimethylamine) ~ Z.f#(ethylamine) ~ —. Z.f#(diethylamine) ~ Z<f#(phenylamine)
Zf#(naphthylamine) ~ 77 (biphenylamine) + —#ZKf#(dibiphenylamine) ~ &z
(anthracenylamine) ~ 9-F EL- B J#(9-methyl-anthracenylamine) ~ [
(diphenylamine) ~ ZXZ5[# (phenylnaphthylamine) ~ K[z (ditolylamine) ~ ZRHHZR
H#(phenyltolylamine) ~ =75z (triphenylamine) ~ BERZS7

e

(biphenylnaphthylamine) ~ K7 4 (phenylbiphenylamine) ~ BRI

— et =

(biphenylfluorenylamine) ~ AL = FELZEH# (phenyltriphenylenylamine) ~ Jizkk =

FRELARRZ (biphenyltriphenylenylamine) ~ ¢ FLAT{LL -
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[0047] AZEAY - SEFFEEIE — B AEA &G » BI2EEE - A1
AR T B FEZ RG] 5 [T IE > bR T 5B B R (EEE - a5 F i —

SRS RERAE S > BT EEME - mrathd iR &5 ZRula] 5

N

FIBNIEL - B T RERa 5 AR S B R (EAE -
[0048] fRIEAZEIH Z FIRIEE G  (BEESRA(D A B EAIRR THIME
aYHpZ—
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[0049] {RIEASRIZFURERES] - (LEEEEREEIQ) ] A EATRS R
fba?Ehs—:
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() )
s OO S
O 10 .y 1 o) .
L et S TED
&) &)
O S O 0
5 o (O 3 . (OO
‘ﬁ&o ‘LQ 02;3 ‘DQ
N OO N OO
Ogg?’ QS’ O QS’
) @)

[0050] #E—20 A=) ~ U Z&ERERR A I HUACE: > e e A A B
EZEAREZAEEY) - Gl OSSR E NS EE RS e 2 &
JEEA TR - B E iR SRR - BT EEEOR - B EL
JER e U ER G l— 1 - BRI o SRR AR Z R -

(0051 LESN - mFZU() ~ Q) EETER A [ HUACE: - ks dt R ReaE
77 P& (energy band gap) > iz H[EJi Al CZ A AR o L2 etk ll B S skt 2
EHZHAL -

[0052] [EIEf > HER(LEVIEASHEEEEIRE - WILAA RIF Z 28T
M - PR EER iR iU E B FRE Z HEE N T

[0053] {AEASEIZFURIEERG] - FER(LEYI ] IS BB LR e
e - FEPEEYITHE o i TR EYRELLEA(DEER) - FA
HRME  RIEARY ZBURIEERD] - 2R (L oW RIZLL NPl 2 B &
h P 2 -
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[0054] [EAF > AR S5—BIRIEERED] - R IEA RSO EE AT
Bz e AR a2 (D LRALEPIZ(D) -

[0055] FER(LEPIZUWDRHEEYIZNQR).Z BN ERIFISCATAL -

[0056] muatdH e - R b)) AAEEYIQ) ZEELLHA BEA
FRFA1:10-10:1 ~ 1:8-8:1 ~ 1:5-5:1 ~ f11:2-2:1 -

[0057] EAMEIEE ZAMRIHER rl (ATl 2 80 & > Real el it
EEEHE 28 BIP R LA -

[0058]) Atz dH& Z T ARA /N —EE S BUEM - SR AT
BB 2 AT RUEID B RAISIRAA R » St ] DU 38 i R e =i 2 IR AR
T URERIRAMESY) - Al S G SR SRS R R 2 ERE > 55

Ex

i R FEE A R

[0059] AHAZ S5—BIRIEERS] - feftE MRS W( D2 AT
JEHEE o

[0060] [EL4h - A ZBIRIEE TGP 2 A1t E BRI - S
LUK — B AtEre e - s B R s BN % e S i 1] - I H % —
AR B AR LSO RAEE A -

[0061] AZEHH 2 G RIEE S At E A LSS AR E
AT ARIMR RS - Br T {EA AL MR E G YIEU(D RS L
%S AEEE -

[0062] FER(LESPIZ(D) FALEVIH QAT E 2 7R R H 2
DIRASEIE SO CACEIR T E H Z I IE R T2 - IR ISR T A S5

EAIRG RIS ~ =2k ~ ERSED - SEEIR] - B0 - 1 - Rl -
541 E 5693 HEEHRIE)
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[0063] BB - A% FIREiah s AR e B AT - &
fii ~ DR — SRS AR » R B B N AR A 1 A6
PSR B (L AR (1) -

[0064] 25 » AZH PRI G H A LB A TR - &
i~ DRSS » A R B B R E R AR - T6H
2 — s S AR EE R LR (DA (LS TIR Q) -

[0065] {RIEAHE > Fl I i 51 » B -3 R AT e A B e
FHIEHE 2 HEBIEF (stacking sequence) » B8 55> B R PR B FHE T - 77
A AT S o F AR B0 T B 2 M L B S -

[0066] {HEIEI » Foika FAEE Y TERE200 « ATHEMHEER00 - EE400%
FREFHEBIARAR100 o (B HE ST RIRR RIS - (BRI » R
HEELEEE > S - RS - BB 7 A 6 -

[0067] E3GIRARFTRE 728 - B3 A s E S A S
01 - HE B30 - @303 - HFILENB304 - 8 T-IE305 - LIRET
SEAJE306 » (AR 30> G R IR A He st » £ 0 S o] R A
BASR ECAE > DR o BN A A A T -

[0068] (EASIAE » Fitedio) (48 O] (3 FIACKC 4Bk a0 32
& BT RSB EEEER LA () - SUEIEEE (LA ()R
B SR -

[0069] HEFB (Lt (1) o BB AT MBS T > AT R —
I8 » (BB LAY () IR AR AR DA S R -
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[0070] FER(LaPIzW(D)H AR ARECEE 2 B - EREE

J&g ~ Btk NEMAT OIS Z AR - FIEBRILEIzU() el A e s
ZETEERE - TR - 2@ -

[0071] #E5h - FER{EEPIA (D) AT R ATREEERE 2 3008 Ak -
AR EE WD) P AR URE Z 3Ot 2 e 48 -

[0072] BES1 - AEAMRE AR EEYUDAER(E &) - L3
IRr o LAY -

[0073]) FEERALEPI(DAEER L&)\ Q2) AT - ARG A B ey

4

[

ol
S|

[0074] FERALEPVI(DAFER(ESYIAQ TR AREOLEE ST
H/eg ~ TFHEE - 380 ~ RHEATEL - PR b= (DIHER(E S
QAR ARSI CRE 2B T HEE - R EmE - 3o -

[0075] IEAh MERAEEYI(DAGER (L EY=(Q) T N A EER Y
e - PR (bW E(Q) TR AR E 2 38t
Zhye R -

[0076] ZEH]Z G RIEETEEIZ AECEEE > HAE - BT HR(LE
PIOAFBREEYIAQ 25 UTFIBDR - HER AR BRI IR A%
ZufE] o Sl AT DA AR i T BT R L AR @

[0077] BASTIREZMRAEBIEBZIE - DU EHBEHEES(E
Yy~ &8 SCEEEEY) > RET - IESASR . BREOIEREE N RNE
B, ~ #% 8 > $ERE > B A E D BRI EMAIE e - SMEl - A

#(indium tin oxide » ITO) & & (b #HFF(indium zinc oxide * IZ0) ~ & & K&/t~
543 H 0 3 93 H(EIERIAE)
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dHEAZn0: AlELSNO,: Sb ~ BEFF SV G-RE) L&) » KIB34-(Hh L5-1,2-
— S HY LAY (poly[3.4-(ethylene-1,2-dioxy)compound] » PEDT) ~ EXIH 1%
(polypyrrole) ~ K24 Mg (polyaniline) ~ K FHATL -

(0078 EAEIhREZATRIAIEREMR AR - DR EAEHEES
V)~ &8 EEEEY) > RE - afisklz BRRE OV ERE AR RN &
FEANEE ~ 85 - 8k~ 88 - K # - 50 #F - 3L - #m 0 SR FRGN HER %
JESETEARIILIF/ALELLIOL/AL ~ JeHAHT{IL -

(0079 JRATIIZ BRIEIEANR A IE R SR AR - Bl el {5 Bk
LS IE(US4,356,429) ~ BEEIZITEY)(Advanced Material, 6, p.677
(1994))4]] = (4-IHEME-9 -k 4EE Bz (tris(4-carbazoyl-9-ylphenyl)amine » TCTA) -
4,4' 47 = [FRL (A R R B RE =5k
(4,4' 4"-tris[phenyl(m-tolyl)amino]triphenylamine * m-MTDATA) - 1,3,5-=[4(3-EH
BOREARE AR R 7R
(1,3,5-tris[4-(3-methylphenylphenylamino)phenylJbenzene » m-MTDAPB) ~ B3
[ T EERS A (polyaniline/dodecylbenzenesulfonic acid) ~ BER(3.4-H ZE &,

BRI )/ B (42K LB
li5)(poly(3,4-ethylenedioxythiophene)/poly(4-styrenesulfonate) » £ & 0]V EE R X
L) ~ B REHS TSNS (polyaniline/camphor sulfonic acid) ~ BESERHEX (4-E 2,
(A TSEAE) (polyaniline/poly(4-styrene-sulfonate)) ~ K FCHT{DL «

(00801 ZE[A{F At o] {52 LM (pyrazoline) 741 ~ 514 (arylamine) 17
V) ~ i€ (stilbene) {1429 ~ =ZEAH4 (triphenyldiamine) {749 ~ K HATEL > H.

AIERRS T BB SR -
44 E 393 H(EEIRIIE)
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[0081]) ZE-F{EHumihil o) g FuE T 4 #)(oxadiazole derivative) ~ i —
H{7E(anthraquinodimethane) i HATT2EY) ~ “KiliE (benzoquinone) s HATA: 9 ~ 250
(naphthoquinone) R EATAY) ~ Efii(anthraquinone) R &AL TAEY) ~ TURE S e — H
5% (tetracyanoanthraquinodimethane) & ELE 7447 ~ $6F(fluorenone)FTAEY) « — kL
T &k (diphenyldicyanoethylene) & L1149 ~ BiiZRHR (diphenoquinone) 14
P ~ 8-FLFLHEIM(8-hydroxyquinoline) Z s B8 &) S HATAEY) ~ e Z HT{lL -
RERCIEE3iK (3% == ¢ 2 S M P 2L v = i

[0082]) &3 AMHRE AT (i ARty SR I 5 (50 A Z LiF » {EASSEHAIEA
IRFNLE -

[0083) ZEeHPRIATEE AL ~ &% ~ BEES AL > B iR & —fd
PAEZEEADE - grafiphiste » ZAEDL B3Pkl el N EEE AR - 2
HIBEN R EGERER &R « 38 > PR E-H MR - BtaTfE
FIWEEATEL o Sl n] Bl (st @ 4E & 1 hl B (EMER 2480 A2 Bl ke 2R
TN eZ AR - B AT EREARE RIS FEM R L ES e 2 ARt -

[0084] ‘EEedPkt LAGR SALE R - MR £ Z LRGN R R
I AR Y2 FRTRaEFNNL ] » f4n =242t Bl T EGH R 2ipBl
AR AT ] RS UE 2 Eaeret -

[0085) AEHHZ PIRMEETEHZ AiEEE - WR AR > 15
TR ¢ (Top Emission) B/ H 48 '8 (Bottom Emission) ~ B8 & 25140 (dual

emission type) °
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[0086] AHR 2 B RIEE TG 2 FEER (b eV R RIRIE R A IREDEER
H o BERTARKEREEN - AROCER - ARERR - REATE - 2
=
[0087) DLUTNEBEEHEFMMACATEHE  HEOHERAHAEHZ
BiRifn A PRATAZE I Sl -
[0088] EIEMIl Bfa(EaPrl-11-2
[0089] 1) A {EEYL-11-2

HN”{“— ;
N

A]/J
l 1_/,'// g "S E

.S
; 5-— \fc::\\ 4 ,/"F 7::::\\
(0 - (0
Br

T . A=
Cul, N~ ) THF n-BuLi
1.2-F- IR C e, 1-11-2 ﬂ/“'j B(OMe);
K,PO,, 1 4- 08z, [B15% ~
w _
=N rN\?—A——(\}"
{ - N_
g B(OH) \/’fz\/N O . N
ave e e
{\:.——-» ) iy / J— \/N /—-_ /j\_i\ 'f
-~ V’{N “« o =~ e
1111 7% g - 111 TN g
» Pd(PPh;),.K.CO,. |

Tol’/EtOH/H.0. [5%

[0090] 5.05¢(2)(19.02 FEHE7H(mM)) 2 2-)8 S Ff [b,d] BEL)
(2-bromodibenzo[b,d]thiophene)~2.6g(15.8mM) 7 9H-H: K (9H-carbazole)~ 3.0g(15.8
mM) Z g (Cul) ~ 1L.OZFH(mL)(15.8mM).Z fZ-1,2-FEER e
(trans-1,2-diaminocyclohexane) ~ #13.3g(31.6mM) ~ i liE $5(KsPO,) A 72 100mL 7.
1,4-BgJ5e(1,4-oxane) » FLEEARIENA24/ N o [ ESE 18T 2R ITAZR B

ZEHBEDCM) - METTAEAL - TG DA R EEMeSO)FzLR - AR DUTEE A %

%46 | » 4 93 HEFHE)
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B - KIEYILVEH @I A4 E(DCM: ElE=1:3) - (FRHEE 4SS > #1547

(85%)HEAMEEP)1-11-2 -
[0091] 2) EfH{bEPl-11-1

[0092)] HA-78°C TH7.4mL(18.6mM)22.5MIFE T £:5H (n-BuLi)ji A &7 5¢
(14.3 mM){EE9)1-11-2F1100mLVY FERIF(THE) 2 A% » JEALR 20m NEFEL
/N - 4.8mL(42.9mM) 2 i % FH B (trimethyl borate (B(OMe),)ifE AFIAUENIR >
RECRIERE2/ NS « RJESE 2% » NEIRIIAZLEE/KFIDCM » WAEFTASEY » Ak
JGLIMgSOFZ1G » AR DATEIZE 2 R 2% - VI DLE R @ A4 L(DCM: FFfiZ
=100:3) - EHDCME & - #153.92 (70%) HEEEEP1-11-1 -

[0093] 3) & LEYI1-11

[0094] 7.5g(19.0mM){E&41-11-1 ~ 5.1g(19.0mM).7 2-5-4,6- —%-1,3,5-
=I#(2-chloro-4,6-diphenyl-1,3,5-triazine) ~ 1.1g(0.95mM) PU( =R fk)sH
(Tetrakis(triphenylphosphine)palladium(0) » Pd(PPhs),) ~ F15.2¢(38.0mM)f 4 £
(KoCO3)A1100/20/20mL > SR/ ZF8/H,0 » W [aR 127N o« KBS 2B =R
IIAZEEHKFIDCM » AEFTEEIN > AHEJELIMeSOLHZEE - AR DUTER 25 58 P
2% o RIEYILVER AT ES{L(IDCM: Cli=1:3) » i ] A 45 & 0 1815772 (70%)
HELEP-11 -

[0095] EfEEVIANGEETO PAERETERE R &R bR AT
Z FHEYARUROB-EME - DU R T LUR SR 2 R EYBEUL2-H-4,6-- K

-1,3,5-= -
[0096]) F1
{E&Y) 5 L A s
o HREY A HRAEY B HE( LG A | EEE
Amek
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1-68 44%
1-69 46%
1-70 44%
1-71 43%
1-72 42%
1-76 45%
1-77 46%
1-78 47%
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1-79 48%
1-82 49%
1-83 43%
1-84 44%
1-85 45%
1-86 43%
1-91 46%
1-92 47%
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1-181 - 46%

[0097) EhEp2 B ba1-64

kit

B’ Pd(PPh;),.K.CO;, THF n-BuLi
B Z/EtOH/H-0, [E] il | B(OMe),

JI[ - g —

~—~N -

h/ ~ Ny "“'T N — ‘/\//>

N __N |
[ ~N

Cl ey S. ’»v,-_—_—_:"“‘ .

=\_/=\ Pd(PPh;),,K,CO;, 164 “
___L"__N h_/ B 5 /EtOH/H,0, [o]:7} O N O
N

[0098] 1) B {EEHr1-64-2

[0099]) 5.0g(19.0 mM)_ 7 2-)8 K3 [b,d] #1553~ 5.5¢ (19.0mM) 7 (9-74-9H-

[Hemek-3-E B ((9-phenyl-9H-carbazol-3-yl)boronic acid) ~ 1.1g(0.95mM) .

Pd(PPh;),fl1 5.2g(38.0mM) > K,CO; JZfE7A100/20/20 mL B3/ 7. FE/H,0 » T

ARIEDAL2/NE © S JESE B IRHYZIM I AZE KA —EHGE(DCM) > Wi #EFT2E
0L > 9188 DIMgSOLFz IR - IBRILIE iz IR L - RIEVILUEREIT AL

(DCM:Cle=1:3) » (EHCBEFEE&  #81545.7g (70%) H (B &H)1-64-2 -

[0100] 2) #p{baPl-64-1

%55 | » 4 93 HEFAE)
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[0101] j2-78°C TK7.4mL(18.6mM) 2 2.5MIFE | A ## A & H
6.1g(14.3mM){LEH)1-64-2H1100mLIY BRI 7 7551 » SRANRR 200 MER 1/
i o 4.8mL(42.9mM) 7 Tif% S i AFTURALE - B RIS/ NG o SESE
1% NEIRINAZERKFIDCM » A HETTEEEL - A8 DIMeSOHZIE » AL
e HRE - REYILIETE BT A4 E(DCM: FEE=100:3) > {# F{DCMA4S
& &G4 7g (10%) B M EEY)1-64-1 -

[0102] 3) & L&Pr1-64

[0103] 8.92(19.0mM)> {E&H71-64-1 ~ 5.1g(19.0mM) > 2-5-4,6-
-1,3,5-= B ~ 1.1g(0.95mM) 22 Pd(PPh;), ~ F15.2g(38.0mM) 2 K,CO5 %
100/20/20mL.2 B4/ ZFE M0 » S [BIAT12/NEF © K fESE 1R 2R M ZR 87K
DCM - i #E{TZEHL - A LIMeSOLgzE: - BB A S HIRE - RIEYILL
EREEATESR(DCM: Cl=1:3) - (] IR A4S i - 18158.7g (70%) H L&)
1-11 -

[0104) EREEVIBREERG2FHEDNERE KGR - BT TR
Z R EYICHUR(9-45-9H-RIE-3-E0fE - DUKRBR T LU N FIIZR2 27 B i EE Y DHY

R2-F-4,6- ZH-1,3,5- =% -

[0105) F*2
iv=x?| T - A A,
o HEY) C HHREZEY) D HIE L&Y B M=
Aok
1-80 O >>~ 34%
- 7 N ©
o' 7 -0

5556 H - 3t 93 H(E#WTRIAE)
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(HO),B
-
195 e 35%
7h
(HO),B
1-114 . 37%
S0
(HO),B Q
1-139 ) Q 36%
Q O \© Cl N 0N©
O
HO),B p @J‘Nj?
1-140 @ N - e 38%
e P
Br )
(HO),B Q;//N@
1-155 ;Q 928 40%
O
O.O Q egn
aSets
"y o
1-156 ¢l |8 39%
@ Y Q-
as &
7N ;
Q(HO)ZBQ IN>:N\)\© ;®§N ¥e
1-157 e - OO 39%
O~ s
1-158 NQ :1 37%
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Q)
(HO),B
1-174 O ) Q 38%
he
[0106) EEHI3 S EEY)2-2
/ H”f“\; O ‘Sl ‘S BIOH 2
] b OQ () THF BL' )
B Cul, K;PO,. -78(" ’
12-F-—HIET IS ) B(OMe); O
1‘4_:[]%EL%‘ @:‘T’-—E 2-2-2 2-2-1
$ < O
e o
PA(PPhy), K.COs, !
5% EtOH H,0
2-2 S

[0107] 1) #f52-2-2 GHIEED

[0108) 4.2¢(15.8mM)=7 238 % 3F [b,d] I} « 6.52(15.8mM)=7 9-%

-9H,9'H-3,3'-EE 4 (9-phenyl-9H,9'H-3,3'-bicarbazole) ~ 3.0g(15.8mM) 2 Cul ~ [ .9mL

(15.8mM) 7 [z -1,2- " RzEz CUf5e ~ F13.3g(31.6mM) 2 K;POL AR 100mL 2 1,4- 5

GE - PRI 24/ NRF © S ESE 1R o m I AZR KA & e > T

ZEHY > B DAL R - B DR PR L o REYILUER A4l

{E(DCM:CE=1:3) - EA]FHEEFTESS, - 18157.9g 85%) D (E&2-2-2 -
[0109]) 2) & {bap2-2-1

[0110) #A-78°C TH57.4mL(18.6mM) > 2.5MIE | £485m A&F

8.4g(14.3mM)Y{EEH)2-2-2F1100mLIVU PRI 2 7R » JEFLRTY 20 T RFE L/

Hf o 4.8mL(42.9mM) Z i§% FH B ARTAUEAIR > B Z0RIEFE2 /NG » fJESE

%59 | » 4 93 HEEIHE)
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St PSR AZEEKRIDCM - SRR AHUBMeSOMEE » BRI,
TR A « LS BT 4 H(DCM: B B8=100:3) » (EFDCMASS
5 JE153.9g (70%) B L&2-2-1 - |

[0111] 3) B{LEHR-2

[0112] 6.7(10.5mM)={k&H2-2-1 ~ 2.1(10.5mM) > B ~ 606255 (mg)
(0.52mM) > Pd(PPhs), ~ F12.9g(21.0mM) 2 K,COsZ5#Z 100/20/20 mL 2 FHZE/ 7. 1%
L0  WEF 12N - K52 BRI AZEBAKRIDCM - IR - 4
HETB LSOt - SBILUERE SRS - KIS BT AL LDCM:
Eio1:3) » [ R, 18498 (10%) BB LAYR-2 - |

 [0113) BEHEBIA SRIEER-3
[0114] LUSSH (LA 22 R - i BRILAR363%)  BTE

F4-B-1,1°-H#%5(4-iodo-1,1 -bipheny ) B { CBLZ -

[0115) EHfl5 &rEthib&®2
AN Lo

_ / J
SOOI R IO <H°>za/© AP0 - @ &
78T e DU - O
Br 2. B& : B | PA(PPh;), K,CO;, = - Cu, O O .
B 1,4-—IREYH,0 b R-12-"EEBCHE, N
~ o , | K;PO, 1418, B 8
Er N StE-1 T

(0116] D BUERHEER2 |

- [0117] }}’;\-78°C—F}%88.0mL(157.8ml\/1)\Z1.8 M ERNEREHLDA
AEA30.0g(121 AmM)2-8 HFTRFRI00mL USRI 0 + SRR
THBELINE - #1105 (429 mM)Z BRI ABTIDRATR - FRSDRMMONG -

RESZ2% » NEEIIAZERKRIDCM » WEITEER - BHELIMgSOM0E » -
85 60 > # 93 HEHIRAHE) .

105123776 SHEE A0202 10533639020
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B Rz R R L - RIEYIDVER M A4 L(DCM) » (i F B AT
JER23. 1g51 %)t b ay2-2 -

[0118] 2) & thibat2-1

[0119] 3.9¢(10.5 mM)Z ¥ EE(EEH2-2~ 1.3 g (10.5 mM) Z ZEHHEL ~ 606 mg
(0.52 mM) 2 Pd(PPh;), ~ £12.9 g (21.0 mM) 2~ K>CO3&F2100/20/20mL 7 HIK/ Z Jig
MH0 > AGEDR12/NE o RFESE 2SN Z RN AZEEKFRIDCM » TR A
)2 LIMeSOFz LR - IABIDUEEZE R IR L o IEYIDUER B A4 E(DCM:
Che=1:3) > (EHHEEFEE - 81524 g 70%) HIR(EE2-1

[0120] 3) BEHLibay2

[0121] 5.1 g (15.8 mM) 7 $ER(EEH2-1 ~ 6.5 g (15.8 mM). 7 9-3
-OH,9'H-3,3- B0 ~ 3.0 g (15.8 mM) > Cul ~ 1.9 mL (15.8 mM) > [7-1,2- fiFa T
BE ~ F13.3 g (31.6 mM) Z K3 PO AEAZR 100 mL 2 14- Bk » FREZERIEAT247]N
I o SESE R IR Z AT AZERH KA T - WETZEAL - AT DR %
RZRE  OBRILUIEEZA SR RS o RIEY DVER BT A40EDCM: T F=1:3) » {#
FH IR PGS > JE15:8.7g B5P)HTELEEY2 -

[0122] Fhiklo e HTLIEEY3

T L

o N _N

Iil,v Ci N
Pd(PPh;),.K.CO;, 2IEE3
F% EIOHH.0, El7 =EE3

61 H - 493 HEFHE)
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[0123) 5.5 g (19.0 mmol) . (3-Z-9H- -9 L )i %
((3-(9H-carbazol-9-yl)phenyl)boronic acid) ~ 5.1 g (19.0 mM)_7 2-5-4,6- —-1,3,5-
=1 (2-chloro-4,6-diphenyl-1,3,5-triazine) ~ 1.1 g (0.95 mM).Z Pd(PPhs), ~ f15.2 g
(38.0 mM) 2 K,CO3 77512 100/20/20mL 7 BHZE/ 2 Bi2/H,0 » i [F57 127N © [ S 4
&I 2 RIAZEEZKAIDCM - WAETTAEEL » A1 LIMeSO4z ks - 7S HEI DU
ZAEER S o RIEYILVER AL R(DCM: Cbe=1:3) » (HH A4 - &
156.3g (T0%) LRSS -

[0124] Fhahl7 GRbEa2-7

[0125) {5 FH2-58-9,9- — FF-9H-3£(2-bromo-9,9-dimethyl-9H-fluorene) HY
LB 28485 )77k rh 2 R DU LA Y2-T(FE#E69%) -

[0126] Eiaf8 GEEE2-9

[0127) {8 FH2-8— %[b,d] 15} (2-bromodibenzo[b,d]thiophene) Bt/ E 2
22884 vk 2 R DR LA Y12-7 (B3R T2%) -

[0128] EifI9 SR (baP2-11

[0129]) [ FH2-8 — %[b,d] BEMH(2-bromodibenzo[b,d]furan) Bt/ &412-2
B 7 A 2 RIS L A2 T(FEHR68%) -

[0130] EHEFI0 SRR a4

¢

o Mt oM
N [of] N
-
Pd(PPh;), K.CO;, 4H4
B EtOHH,O, [AfT

%62 | » 4 93 HEFHE)
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[0131]) 5.5 g (19.0 mmol).” (3-(9H-HME-9-E5) ) i i
((3-(9H-carbazol-9-yl)phenyl)boronic acid) ~ 5.1 g (19.0 mM) 7 2-5-4,6- —%-1,3,5-
=1 ~ 1.1 g (0.95 mM).Z Pd(PPh;), ~ 5.2 g (38.0 mM) 2 K,CO5775 4 100/20/20mL
ZH ZBEH,0 > AGEDR12/NE « LIESE 2% 2RI AZERHZKRIDCM » i
TT2EHL > HHEfE L IMeSO.RZK: - AR DUeEE R IR - RIEMDVERBITA
4 {E(DCM:TE=1:3) » {1 FH S FIAS & » #156.3g (T0%) ¥ L& Y4 -

[0132) EiEfl1 &R tbbas

(K {
T
\ﬁ ."'."' \

i~ \~B(OH), cl
s. | >
Q O Pd(PPh;),.K.CO;.

B % EtOH/H.0. [E[57

[0133] 5.8 g (19.0 mM)Z (3-(_Z[b,d] gl -4-5) 455 Mg
((3-(dibenzo[b,d]thiophene-4-yl)phenyl)boronic acid) ~ 5.1 g (19.0 mM) . 2-&-4,6-
TOR-1,3,5-=1 ~ 1.1 g (0.95 mM) 2 Pd(PPh;),, ~ #15.2 g (38.0 mM). 2 K,CO3 A7~
100/20/20mL. 2 %/ ZFEMHL0 » WGELAT 127N © K HESE 1R FR 20 AT AZS #87KH
DCM - EfTZEAL > A1%E LIMgSO.FZRE - AEILIEEzR 3 EER L - RIEYILL
EFEENT AL EDCM:Ci=1:3) > IS - J8156.5¢ T0%)HELEaY)
50

[0134] T2 Rl EEYI6

% 63 | » 4 93 HEFHE)
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A L)

|
N

/N
B LDA. THF. 8 Pd(PPh;),.K-CO;,
B(OMe), #1tE6-2  EHZEEIOHH,0. O
TN :_>
= =N ]
7 \--—Q i 0
ey
o 1" -0
axy - s 10
B Cul. K;PO e A
r ul. K;F0;,, A
6l LR EIECE g

14- 0 e, Bl W/

[0135] D#FELLILEY6-2

[0136] j%-78C T » f&F11.4 mL (22.8 mM). 2.0 M__ SR EHH A&
4.7 g (19.0 mM) 7 2-)8 5 [b,d]EEMEH1100 mL 2 THF 2 50K » JEALRI-78C
PRFEL/INEF © 4.8mL(42.9mM) ~ Hlil% B SR A RTAURANE - PR miERE2/ NG -
K IESE TS FAZERINAZER/KFIDCM » i ETTAERY » 7152 AIMgSOFZE: -
AR LU ez B R 2 o EYI LUETE g A4 (B (DCM: FHi#=100:3) - fEFHDCM
P& 1E153.9g (T0%)HEL(E&16-2 -

[0137] 2) ®gETtE{EE6-1

[0138]) 5.5g(19.0mM) #ELE2H06-2 ~ 5.9 g (19.0 mM) 2 2-35-4,6- 3
VEIE(2-bromo-4,6-diphenylpyrimidine) ~ 1.1 g (0.95 mM)=” Pd(PPhs), ~ F15.2 g (38.0
mM) Z K,CO3 %572 100/20/20mL 7 R/ Z12/H,0 > AGANR 12N o [2 fESE 2187
2 OMATAZEEZKIIDCM » A TZEHL - AHELAMeSOFAE - ARl zE 2
Hhr2 - KEY LIVER BT A4 EDCM: CiE=1:3) - {f ] HEEESE S - [#56.3g
(70%)EEL B E6-1 -

% 64 | 4 93 HEFAE)
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[0139] 3) BFH (LGP

[0140] 9.1 g (19.0 mM) ¥ EEEEH6-1, 4.5 g (15.8 mM) 2 7,7-HHEL

-5,7- R F19E[2,1-b] HRME(7,7-dimethyl-5,7-dihydroindeno[2,1-b]carbazole) ~ 3.0 g

(15.8 mM) 2 Cul ~ 1.9 mL (15.8 mM) [z -1,2- " F#ER 5E ~ #13.3 g 31.6 mM) 2

KsPOLZ Y 100mL 2 1,4-"HEJe(1,4-oxane) » FHRFEARELA24/NES © KB5S 2185

FmATAZRE KR _EHE(DCM) » AETTRERL - AHE DI EE$E(MgS0.)iZ

K o RISz R L - MIEYI LVEH AT AEHEDCM: ClE=1:3) » {#H

RIS (59 1g B5SP)HTEEEPI6 -

[0141] FHEHI3 SR b7

y v,
s. o s

12-F-— B8 E KPO, T2 BOMe);
1.4-—EElE. BlF

:—_j\ - 7 [
\\“k“ ""“'-‘ll " IIN Q\'L\QN &..KN \\¢__::v‘ “/)
(HORB (N7 - N s N
II"L:::_, A »_,,L'v:"; Pd(PPh 3 ) 4:K 2 C O 3s "'-,::: ST -r:;"t"“
Tol’EtOH/H,0, [@]:7
#0741 " 41HE7

[0142] 1) BpEtbibayr-2

[0143]) 5.0 g (19.0 mM) 228 " Z8JH [b,d] 8Ly ~ 2.6 g (15.8 mM) 2 9H-IIf

e~ 3.0g(15.8mM) 2 Cul ~ 1.9 mL (15.8 mM) 7 fz-1,2- " F#ER 258 ~ #13.3 2 (31.6

mM).Z K;PO, 72 100mL.Z 1,4-BEJ5E(1,4-0xane) » FHREZARIEAT24/NEF © K25

EERNERIIAZZRTCH S HGADCM) - MHEFTZEHL - A7 LR £

%65 | » 4 93 HEFAE)
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(MgSOLFZME » AL e ZE 3[R 2 - RIEYILIEREEm A4 L(DCM: Y%
=1:3) » (HAI IS S - JE54.7g 85%)EILLLEMT-2 -

[0144] 2) BEHELEYT-1

[0145] 73-78°C Z TiKf7.4 mL (18.6 mM) 2 2.5 M TE T A A & H
5.0g(14.3mM) ¥R/ E & 47)7-2F0100mL Y G RIR 22 JA0% - SRADRIN 206 TN
5 © 4.8mL(42.9mM) 7 B1f% B ARTZUERUR - R ERERHE2/ N - eSS
2% NERNAZEEE/KHIDCM - SHETTEEHL - A1E DAMeSOEZ R » 7 LA
TEEZE SRR L - KIEM LB R BT A4 E(DCM: FEZ=100:3) » {fFHIDCMF4E
dm * JE153.9¢ (T0%)HIELLEYT-1 -

[0146] 3) HFEH L LEYT

[0147) 7.5 g (19.0 mM)Z BB 7-1 ~ 5.1 g (19.0 mM) 7 2-5-4,6-—
%6-1,3,5-=02 ~ 1.1 g (0.95 mM) 2 Pd(PPh,), ~ 5.2 g (38.0 mM) 2 K,CO37 A
100/20/20mL 7 I/ ZBZH,0 » A6 B 12/ N o 2 FESE 2181 2R A Z& B7K R
DCM - G #E(TZEEEL » BI%ELIMeSORZE - AT DUTeEZE S R - RIEVILA
B ETEAL(DCM: C=1:3) - [EHFEEHEAES - B157.7g (0%t &Y
7.

[0148] EHEBI14 SHEEELEYIS

5566 H - 1t 93 H(E#WTRIAE)
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<
.o oo

~

Br Cul,
1.2-FZ-ZEIRC . K PO,
1.4-ZEE b, Bl

[0149) 5.0 g (19.0 mM).7 2382 3 3F [b,d] HELY ~ 4.5 g (15.8 mM) 2 7,7-_
BHEL-5,7- & H19E[2,1-b] 1EME ~ 3.0 g (15.8 mM) 2 Cul ~ 1.9 mL (15.8 mM) > 7 -1,2-
TR CET ~ H13.3 g (31.6 mM) 2 K3POLA Y 100mL 7 1,4-IEN5E(1,4-0xane) > F
RO IRER24/ NG - SESE R Z= I A ZREBZKR & HGEDCM) - il T
ZEHY 0 ARG DAV I (M gSO,)az)e - I EILATesi R 2 bR 2 o RIEYI LUETEE
PELUEDCM:Cli=1:3) » EHHEEREE S - 1E157.3g @S EEY8 -

[0150] EHEHILS EREHELEEPI9

Br Cul,
1.2-F-Z BB bz, KoPO,,
1.4-Z s, B

[0151] 4.2g(15.8 mM) Z2-2"ZEJF [b,d] L} ~ 6.5 g (15.8 mM) 2 9-3
-OH,9'H-3,3-#EH:1 ~ 3.0 g (15.8 mM) 2. Cul ~ 1.9 mL (15.8 mM) 2 fZ-1,2- 58
CWE ~ F13.3 g (31.6 mM) ZK;POSE[L100mL 2 1,4-IGE > FREA IR A fi24/)N

I o SRESE BRI ZMMIAZL KM S MEFTZERL - AN DIbRIE £

%67 H > 4 93 HEFHE)
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ok o ERIATeEi R IR L o MY DVER BT AGEDCM:CE=1:3) - {#
B 4G4 > 18157.9g 85%) B LLALE9 -
[0152] BALeVItEEEREEI P HE ARG - HEEER g r e

2<3-23 o

[0153) =3
HOMO = -5.5-(Ex({L& ) 1-2)-E(NPB))(eV)
FEfE= 1240/UV UL ki(404nm)(e V)
E., HOMO Bel= LUMO
NPB 0.81
&% 1-2 1.45 -6.14 3.07 -3.07

NPB: N,N’-#£(o-Z5EL)-N N - K RE-4.4- " f7
(N,N'-bis(a-naphthyl)-N,N'-diphenyl-4,4'-diamine)
HOMO: 5= 518 77T #1158 (Highest Occupied Molecular Orbital)

LUMO: 5{&F& 5 47 T8 (Lowest Unoccupied Molecular Orbital)

[0154) F4
HOMO = -5.5-(E({EEY) 1-11)-E(NPB))(eV)
FEFE= 1240/UV WL 1 (432nm)(e V)
E., HOMO BEfR LUMO
NPB 0.80
(&% 1-11 1.48 6.18 2.87 -3.31
[0155) Z=5
HOMO = -5.5-(E,({E&H7 1-23)-Eox(NPB))(eV)
HEPE= 1240/UV IR U (367nm) (e V)
E., HOMO S LUMO
NPB 0.82
{E&%7 1-23 1.38 -6.06 3.38 2.68
[0156) 6

HOMO = -5.5-(E,,({E &%) 1-27)-Eo(NPB))(eV)

568 H - 1t 93 H(F#WTRIAE)
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fefm= 1240/UV I Um(369nm)(e V)

E,, HOMO AEfR LUMO
NPB 0.80
(E&%7 1-27 1.37 -6.07 3.36 2.71
[0157) &7
HOMO = -5.5-(E,x({E &7 1-33)-Eo(NPB))(eV)
AEfE= 1240/UV U I#(378nm)(e V)
Eox HOMO BEfR LUMO
NPB 0.83
(&% 1-33 1.45 6.11 3.28 -3.82
[0158) #=38
HOMO = -5.5-(Ex({L:&%7 1-39)-E«(NPB))(eV)
BEF&= 1240/UV L1 (433nm)(e V)
Eox HOMO S LUMO
NPB 0.76
{E&%7 1-39 1.41 6.15 2.86 -3.29
[0159) Z=9
HOMO = -5.5-(Ex({E&%) 1-41)-E«(NPB))(eV)
AefE= 1240/UV U ERH(366nm)(e V)
E., HOMO S LUMO
NPB 0.78
{E&%) 1-41 1.40 6.12 3.39 2.73

[0160] 10

HOMO = -5.5-(Eo,({L &%) 1-65)-E(NPB))(eV)

FEPE= 1240/UV 7 UZii(416nm)(eV)

Eox HOMO BEf& LUMO
NPB 0.79
{E&97 1-65 1.22 -5.93 2.98 2.95

[0161] F=11

HOMO = -5.5-(E({E&#] 1-66)-Ex(NPB))(eV)

569 H - 4t 93 H(E#WTRIAE)
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fefR= 1240/UV U m(425nm)(e V)

E,, HOMO AEfR LUMO
NPB 0.77
{E&%7 1-66 1.19 -5.93 2.92 3.01

[0162] =12

HOMO = -5.5-(Eox({E&%7 1-67)-Eo(NPB))(eV)

FEME= 1240/UV R UZI#(452nm)(eV)

Eox HOMO FEfR LUMO
NPB 0.76
(& 1-67 1.16 -5.89 2.74 3.15

[0163] 13

HOMO = -5.5-(E({L &Y 1-69)-Exx(NPB))(eV)

Aefs= 1240/UV UL IR(37 Inm)(e V)

I

Eox HOMO BEfR LUMO
NPB 0.78
(&%) 1-69 1.13 -5.86 3.34 2.52

[0164] =14

HOMO = -5.5-(Eox({L&%) 1-70)-Eo(NPB))(eV)

gEPg= 1240/UV U im(371nm)(eV)

E., HOMO S LUMO
NPB 0.76
{E&%7 1-70 1.14 -5.88 3.34 2.54

[0165) 15

HOMO = -5.5-(Eo,({L&#) 1-71)-Eo(NPB))(eV)

HEfE= 1240/UV g qli#(37 1nm)(e V)

Eox HOMO BEf& LUMO
NPB 0.77
{E&%7 1-71 1.15 -5.88 3.34 2.54

[0166] 16

HOMO = -5.5-(E({E&#] 1-78)-Ex(NPB))(eV)

70 H - 4t 93 HEEWTRIAE)
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gEfF= 1240/UV UL I#(438nm)(eV)

I

Eox HOMO AEfR LUMO
NPB 0.78
{E&%7 1-78 1.30 6.02 2.83 3.19

[0167]) =17

HOMO = -5.5-(E({E:&5%7 1-82)-E«(NPB))(eV)
AEfEi= 1240/UV UL IF(426nm)(eV)

Eox HOMO FEfR LUMO
NPB 0.78
(&7 1-82 1.09 5.81 2.91 -2.90

[0168] 18

HOMO = -5.5-(Eo({L &7 1-84)-Ecx(NPB))(eV)
BEfE= 1240/UV THUI#(463nm)(eV)

Eox HOMO HER LUMO
NPB 0.77
Compound
1.84 1.08 -5.80 2.68 -3.12

[0169] %19

HOMO = -5.5-(Eox({L 57 1-99)-Eox(NPB))(eV)
BEPS= 1240/UV T Uii#H(364nm)(e V)

Eox HOMO EE{ LUMO
NPB 0.83
{E&%7) 1-99 1.36 -6.03 3.41 2.62
[0170] 20
TAd(GRFHE: 95%) Tg
{E&Y) 1-2 442.04°C _
{E&Y) 1-11 426.38°C _
{E&%7 1-23 473.62°C 141.91°C
1L&Y) 1-27 464.07°C i
(B2 1-33 478.83°C 153.06°C
{E&%) 1-39 460.32°C 151.88°C
(EE) 1-41 484.24°C 157.88°C
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{E&P) 1-65 467.84°C 179.13°C
{E&4) 1-66 463.00°C 179.38°C
{EE%) 1-67 461.79°C 185.05°C
(B2 1-69 492.45°C 179.99°C
B2 1-70 482.96°C 185.05°C
1E&y 1-71 461.10°C 169.72°C
{E&%) 1-78 462.82°C 180.63°C
{E&%) 1-82 495.17°C _

{E&%7 1-84 492.52°C 188.83°C
{b&%Yr 1-99 523.67°C 176.50°C

[0171]) =21

I==x?)

'"H NMR(CDCl;, 200Mz)

1-2

5 =9.26(1H, d), 8.51(1H, d), 8.41~8.39(4H, m), 8.23(2H, d),
8.18(1H, d), 8.13(1H, s), 8.06(1H, d), 7.62~7.43(12H, m),
7.34(2H, t)

1-11

5 =9.32(1H, d), 8.90~8.88(4H, m), 8.61(1H, d), 8.25(2H, d),
8.21(1H, d), 8.12(1H, d), 7.65~7.45(12H, m), 7.37(2H, t)

1-12

5= 8.55(1H, d), 8.45~8.36(4H, m), 8.19(1H, d), 7.93~8.00(4H,
m), 7.73~7.77(4H, m), 7.35~7.61(12H, m), 7.20~7.20(2H, m)

1-17

&= 8.55(1H, d), 8.45(1H, d), 8.30(2H, d), 7.90~8.12(6H, m),
7.78(1H, ©), 7.47~7.69(10H, m), 7.25~7.33(3H, m)

1-23

5 =28.55(1H, d), 8.45~8.38(2H, m), 8.23~8.19(2H, m),
8.00~7.93(8H, m), 7.77~7.73(2H, m), 7.58~7.49(11H, m),
7.35(1H, t), 7.20~7.16(2H, m)

1-27

5=9.27(1H, s), 8.89(1H, d), 8.79(4H, m), 8.41(1H, d), 8.21(3H,
m), 8.05(1H, d), 7.93(1H, d), 7.87(1H, d), 7.77(1H, 1),
7.64~7.46(12H, m), 7.32(2H, 1)

1-33

5 =8.92(2H, d), 8.36(1H, d), 8.32(4H, m), 8.21~8.16(3H, m),
8.07(1H, s), 8.01(2H, d), 7.94(1H, d), 7.61~7.44(12H, m),
7.32(2H, 1)

1-36

5 =28.55(1H, d), 8.45(1H, d), 8.36(4H, d), 8.19(1H, d),
8.00~7.93(5H, m), 7.77(1H, s), 7.58~7.49(10H, m), 7.35(1H, 1),
7.25~7.16(4H, m)

1-39

0 =9.35(1H, s), 8.90(4H, d), 8.64(1H, s), 8.30~8.20(3H, m),
8.13(1H, d), 7.71(1H, s), 7.66~7.45(14H, m), 7.38~7.33(3H, m)

1-40

8 =19.38(1H, 5), 9.24(1H, s), 8.87(3H, d), 8.64(11, s),
8.30~8.21(3H, m), 8.08(1H, d), 7.90(1H, d), 7.80(2H, d),
7.72~7.32(19H, d)
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0 =9.30(1H, s), 8.90(1H, d), 8.80(4H, d), 8.43(1H, s),

1-41 | 8.26~8.20(3H, m), 8.03(1H, d), 7.93(1H, d), 7.87(1H, s), 7.77(1H,
t),7.72(1H, s), 7.67(1H, d), 7.60~7.47(1 1H, m), 7.41~7.29(4H, m)
& =8.55(1H, d), 8.45(1H, d), 8.36~8.31(5H, m), 8.00~7.91(6H,
1-42 | m), 7.77~7.74(4H, m), 7.56~7.35(12H, m), 7.25(2H, d), 7.16(1H,
t)
6 =8.62(1H, d), 8.45(1H, d), 8.36~8.31(5H, m), 8.22(1H, m),
1-46 | 8.00(1H, s), 7.93~7.91(2H, m), 7.77~7.74(7H, m), 7.50~7.41(14H,
m)
8 =28.55(1H, d), 8.45(1H, d), 8.36(4H, d), 8.22(1H, s),
1-64 | 7.99~7.89(5H, m), 7.77(1H, d), 7.62~7.49(13H, m), 7.35(1H, ¢),
7.16(1H, 1)
& =19.33(1H, d), 8.59(1H, d), 8.53(1H, s), 8.42(4H, m), 8.28(1H,
65 |9 8.22(1H, ), 8.15(1H, s), 8.09(1H, d), 7.90(1H, d),
7.59~7.51(10H, m), 7.50~7.34(4H, m), 7.17(1H, m),
1.53~1.50(6H, d)
&= 8.96(2H, d), 8.60(1H, s), 8.53(1H, s), 8.46(1H, s),
66 | 8:29~823(4H, m), 8.19(1H, 5), 8.10(1H, d), 7.90(1H, d),
7.66~7.59(4H, m), 7.56~7.51(4H, m), 7.47~7.38(6H, m), 7.31(1H,
m), 1.53~1.50(6H, d)
8=9.39(1H, s), 8.90(4H, d), 8.63(1H, s), 8.54(1H, s), 8.30(1H, d),
1-67 | 8.25(1H, d), 8.15(1H, d), 7.91(1H, d), 7.64~7.52(10H, m),
7.47~7.35(4H, m), 7.29(1H, t), 1.53~1.50(6H, d)
5=8.55(1H, d), 8.45(1H, d), 8.24(1H, d), 7.94~7.88(3H, m),
1-68 | 7.80~7.74(4H, m), 7.57~7.49(TH, m), 7.38~7.33(3H, m),
7.24~7.16(4H, m), 7.05(1H, m), 1.69(6H, s)
5=9.26(1H, s), 8.84(1H, d), 8.49(1H, s), 8.43(1H, s), 8.31(4H, m),
1-69 | 8.25~8.20(2H, m), 8.07(1H, s), 7.95(2H, t), 7.88(2H, s), 7.73(1H,
t), 7.55(10H, m), 7.45~7.28(5H, m), 1.53~1.50(6H, d)
5=9.26(1H, s), 8.84(1H, d), 8.49(1H, s), 8.43(1H, s), 8.31(4H, m),
1-70 | 8.25~8.20(2H, m), 8.07(1H, s), 7.71(1H, 1), 7.55(10H, m),
7.45~7.28(5H, m), 1.53~1.50(6H, d)
5= 8.54(1H, s), 8.33(1H, s), 8.30(1H, d), 8.15(1H, d), 7.96(1H, d),
1-71 | 7.89(4H, t), 7.78(1H, s), 7.59~7.50(3H, m), 7.44~7.25(11H, m),
7.23~7.14(4H, m), 6.85(1H, 1), 1.53~1.50(6H, d)
5 =28.55(1H, d), 8.45(1H, d), 8.24~8.23(2H, m), 8.00~7.88(10H,
1-72 | m), 7.77~7.74(2H, m), 7.56~7.49(10H, m), 7.38~7.35(2H, m),
7.25(2H, d), 7.16(1H, t), 1.69(6H, s)
=936 (1H, s), 8.89(2H, d), 8.64(1H, s), 8.27~8.21(3H, m), 8.13
1-78 | (1H, d), 7.79(1H, s), 7.67~7.50(9H, m), 7.47~7.35(4H, m),
7.30~7.17(2H, m), 1.69(6H, s)
5=9.31(1H, s), 8.92(1H, s), 8.57(1H, s), 8.43(4H, m), 8.35(1H, d),
1-82 | 8.31(1H, d), 8.18(2H, m), 8.05(1H, d), 7.63~7.47(11H, m),

7.45~7.28(7TH, m), 7.20(1H, m)
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5 =18.55(1H, d), 8.45(1H, d), 8.35(2H, d), 8.23~8.19(2H, m),

1-83 | 8.00~7.93(5H, m), 7.77(1H, s), 7.62~7.49(16H, m), 7.40~7.35(2H,
m), 7.20~7.16(2H, m)

5 =9.39(1H, s), 8.92(1H, s), 8.90(4H, m), 8.62(1H, s),

1-84 | 8.37~8.33(2H, m), 8.19(1H, d), 8.11(1H, d), 7.67~7.47(11H, m),
7.45~7.28(7H, m), 7.30(2H, m), 7.20(1H, m)

o3 | 9=855(1H, d),8.45(1H, d), 8.28(4H,d), 8.12(1H, d),
7.90~7.98(3H, m), 7.29~7.69(21H, m)

106 | 9=2855(1H, d), 8.45(2H, m), 8.23(1H, 5), 7.90~8.08(5H, m),
7.79(4H, d), 7.69(1H, s), 7.25~7.52(13H, m)

Log | 9=2855(1H, ), 8.45(1H, d), 8.36(4H, d), 8.05~7.93(SH, m),
7.77(1H, s), 7.56~7.49(10H, m), 7.35~7.33(2H, m), 7.16(1H, 1)
5=9.25(1H, s), 8.85(1H, d), 8.45(1H, s), 8.38(1H, d), 8.32(4H, m),

1-99 | 8.22(3H, m), 8.07(1H, s), 8.00(2H, t), 7.94(2H, m), 7.76~7.66(3H,
m), 7.66~7.47(12H, m)

100 | 9=835(1H, ), 8.45(2H, m), 8.28(4H, d), 8.24(1H, d),
7.90~8.05(5H, m), 7.69~7.70(2H, m), 7.23~7.57(15H, m)

110 | 93L(H, 5). 9.29(1H, ), 8.81(4H, d), 8.30~8.58(H, m),
7.30~7.79(13H, m)

117 | ®=835(1H, ), 8.45(1H, d), 8.28(4H, d), 7.89~7.94(5H, m),
7.66~7.69(2H, m), 7.25~7.52(12H, m), 7.13(1H, d)

5 =28.57(1H, d), 8.46(1H, d), 8.28(4H, d), 8.24(1H, d),

1-119 | 7.89~7.98(5H, m), 7.66~7.70(3H, m), 7.25~7.57(14H, m),
7.13(1H, d)

126 | = 8356(1H, d), 8.45(1H, d), 8.28(4H, d), 7.89~7.98(5H, m),
7.66~7.69(2H, m), 7.25~7.53(13H, m)

§=28.55(1H, d), 8.45(1H, d), 8.36(4H, d), 8.22~8.19(2H, m),

1-163 | 7.99~7.91(8H, m), 7.58~7.49(10H, m), 7.35(1H, t), 7.20~7.16(2H,
m)

170 | 9=835(1H, ), 8.45(2H, m), 8.28(4H, d), 7.94~8.05(5H, m),
7.75~7.79(3H, m), 7.68(2H, d), 7.25~7.53(13H, m)

172 | ®=857(1H, d),8.45(1H, d), 8.28(4H, d), 7.89~7.98(5H, m),
7.66~7.79(6H, m), 7.25~7.52(12H, m)

176 | ©=838(1H, d),8.45(1H, d), 8.16(1H, d), 7.79~7.94(9H, m),
7.25~7.69(12H, m)

177 | ®=835(1H, d), 8.45~8.46(2H, m), 8.16(1H, d), 7.83~8.05(%H,
m), 7.69(1H, s), 7.25~7.58(1 1H, m)

L17g | ©=835(1H, ), 8.45(1H, d), 8.09~8.16(2H, m), 7.79~7.98(7H,
m), 7.24~7.69(13H, m), 1.72(6H, s)

L.17e | 8=857(1H,d),8.47(1H, d), 8.09-8.16(3H, m), 7.79~7.98(7H,
m), 7.69(1H, s), 7.24~7.61(12H, m), 1.72(6H, s)

1180 | 8= 854(1H, d), 8.44-8.46(2H, m), 8.16(1H, d), 7.79~8.05(9H,
m), 7.69(1H, s), 7.25~7.60(1 1H, m)

1-181 | 5= 8.55(1H, d), 8.45(1H, d), 8.16(1H, d), 7.79~7.98(9H, m),
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7.25~7.69(13H, m)

5=8.55(1H, d), 8.45(1H, d), 8.30(1H, d), 8.19(1H, d), 8.13(1H, d),

2-2 8.00~7.89(6H, m), 7.77(2H, m), 7.62~7.35(15H, m),
7.20~7.16(2H, m)
0 =8.55(1H, d), 8.45(1H, d), 8.30(1H, d), 8.19(1H, d), 8.13(1H, d),
2-3 8.00~7.89(6H, m), 7.77(4H, m), 7.62~7.41(13H, m),
7.25~7.16(6H, m)
5=8.55 (1H, d), 8.45 (1H, d), 8.30 (1H, d), 8.19~8.09 (3H, m),
2-7 8.00~7.89 (8H, m), 7.78~7.77 (3H, m), 7.62~7.49 (10H, m),
7.38~7.16 (5H, m), 1.69 (6H, s)
5=8.55 (1H, d), 8.45 (2H, d), 8.30 (1H, d), 8.19~8.12 (4H, m),
2-9 8.00~7.89 (8H, m), 7.77 (2H, m), 7.62~7.49 (11H, m), 7.35 (1H, 1),
7.21~7.16 (2H, m)
511 | 9=835(1H, d), 845 (1H,d), 8.30 (1H, d),8.19 (1H, d), 8.13 (1H,
d), 8.00~7.77 (12H, m), 7.62~7.31 (13H, m), 7.20~7.16 (2H, m)
[0172]) %22
&P FD-MS L&) FD-MS
o |mz=579.18 ] | m/z=580.17
(C40H25N3S:579.72) (C39H24N4S:580.71)
1-12 m/z= 656.20 1-17 m/z=552.17
(C45H28N4S=65681) (C39H24st=552.69)
103 | mz=65521 1oy | m/z=65620
(C46H29N;S=65581) (C45H28N4S:656.80)
133 |m/z=6552 136 | m/7=65620
(C46H29N3S=655.81) (C45H28N4S=656.80)
139 m/z= 656.20 140 m/z="732.23
(C4sHysN45=656.80) (C51H3,N4S=732.90)
1ap | m/z=73223 \ap | m/z=73223
(Cs1H3,N4S=732.89) (Cs51H3,N4S=732.89)
a6 | M/z=73223 64 | m/z=65620
(Cs51H3,N4S=732.89) (C4sHrsN4S=656.80)
65 | m/z=695.24 lee | m/z=69524
(C49H33N3S=695.87) (C49H33N3S:695.87)
7 | m/z=696.23 ey | m/z=66922
(C4gH32N4S=696.86) (C47H31N3S=669.83)
o |mMz=T7127 170 |mMz=77227
(C55H37N3S=771 97) (C54H36N4S:772.96)
171 m/z=733.26 1.72 m/z="772.27
(C5,H35N35=733.93) (Cs4H36N4S=772.96)
|7g | m/z=696.23 |gy | m/z=74423
(C48H32N4S=696.86) (C52H32N4S:744.90)
1-83 m/z=744.23 1-84 m/z="745.23
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(C5H3N4S=744.90) (Cs51H3;N5S=745.89)
o3 |m/z=74523 o6 | m/z=685.16
(C51H31N5S:745.89) (C46H27N382:685.86)
log | m/z=686.16 o9 | m/2z=76120
(C45H26N4SZ=686.84) (C51H31N3SZ=761 95)
m/z=762.19 m/z= 686.16
1-100 (C51H30N4Sz=762.94) 1-110 (C45H26N482:686.84)
17 |m/z=670.18 1o |m/z=74621
(C45H26N4OS=6707 8) (C51H30N4OS=74688)
m/z=670.18 m/z= 656.80
1-126 (C45H26N4OS:67078) 1-163 (C45H28N4S:65620)
m/z=762.19 m/z=746.21
17071 0, HagNLS,=762.94) 172 e HyN,0S=746.88)
m/z=643.17 m/z= 659.15
1_176 (C44H25N3OS=64375) 1_177 (C44H25N0,Sz=65982)
m/z= 669.22 m/z= 669.22
L1781 1 NyS=660.83) 179} (0,1 NS =669.83)
180 |m/z=659.15 (g |m/z=643.17
(C44H25N3Sz=659.82) (C44H25N3OS=64375)
[0173] 223
PAN PAN
“EF%D FD-Mass ﬂ;%m FD-Mass
71 m/z= -2 m/z=
742.94(C54H34N2S5=742.24) 666.84(C48H30N25=666.21)
23 | 2= 24 |
742 .94(C54H34N2S=742.24) 742.94(C54H34N2S5=742.24)
25 | Mz= 26 |2
716.90(C52H32N2S=716.23) 716.90(C52H32N2S5=716.23)
27 | ME= 28 | =
783.00(C57H38N25=782.28) 783.00(C57TH38N2S5=782.28)
2y | M= 210 | M=
772.98(C54H32N2S52=772.20) 772.98(C54H32N252=772.20)
211 | M= 212 | M=
756.92(C54H32N20S5=756.22) 756.92(C54H32N2085=756.22)
213 | W= 214 | V2=
666.84(C48H30N2S=666.21) 742.94(C54H34N25=742.24)
215 | M= 216 | V2=
742.94(C54H34N25=742.24) 716.90(C52H32N2S5=716.23)
217 | M= 218 | M=
716.90(C52H32N25=716.23) 783.00(C57H38N2S5=782.28)
2-19 | m/z= 2-20 | m/z=
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783.00(C57H38N2S=782.28) 772.98(C54H32N252=772.20)
021 | V2= 02p | V2=
756.92(C54H32N20S=756.22) 756.92(C54H32N20S=756.22)
003 | M= 204 | M=
772.98(C54H32N282=772.20) 666.84(C48H30ON2S=666.21)
005 | M7= 206 | V7=
742.94(C54H34N2S=742.24) 742.94(C54H34N2S=742.24)
007 | V= 208 | W=
783.00(C57H38N2S=782.28) 772.98(C54H32N252=772.20)
029 | M/Z= 230 | V7=
756.92(C54H32N20S=756.22) 772.98(C54H32N252=772.20)
231 | MWZ= 23y | M7=
783.00(CS7TH38N2S=782.28) 756.92(CS4H32N20S=756.22)
233 | /2= 034 | V7=
666.84(C48H30N2S=666.21) 742.94(C54H34N2S=742.24)
235 | M= 236 | /7=
742.94(C54H34N2S8=742.24) 772.98(C54H32N2S2=772.20)
237 | M= 238 | 2=
756.92(C54H32N20S=756.22) 772.98(C54H32N282=772.20)
039 | M7= 240 | V7=
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
041 | M7= 24p | V7=
666.84(C4SH30N2S=666.21) 742.94(C54H34N2S=742.24)
243 |WV2= 244 | V2=
742.94(C54H34N2S=742.24) 772.98(C54H32N282=772.20)
245 | M= 246 | M7=
756.92(C54H32N20S=756.22) 772.98(C54H32N282=772.20)
247 | MV 248 | M=
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
249 | 2= 250 | V2=
666.84(C4SH30N2S=666.21) 742.94(C54H34N2S=742.24)
051 | M7= 0.5 | V7=
742.94(C54H34N2S=742.24) 772.98(C54H32N282=772.20)
053 | M/Z= 054 | VZ=
756.92(C54H32N20S=756.22) 772.98(C54H32N2S2=772.20)
255 | MW/7= 256 | V7=
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
057 | M= 058 | /2=
666.84(C4SH30N2S=666.21) 742.94(C54H34N2S=742.24)
259 | M7= 260 | 7=
742.94(C54H34N2S=742.24) 772.98(C54H32N282=772.20)
261 | V= 06n | V=
756.92(C54H32N20S=756.22) 772.98(C54H32N2S2=772.20)
2-63 | m/z= 2-64 | m/z=
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783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
265 | M7= 266 | W=
666.84(C48H30N2S=666.21) 742.94(C54H34N2S=742.24)
267 | M= 268 | V2=
742.94(C54H34N2S=742.24) 772.98(C54H32N282=772.20)
269 | V7= 270 | 7=
756.92(C54H32N20S=756.22) 772.98(C54H32N252=772.20)
071 | V2= 7n | V=
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
073 | /7= 074 | V7=
666.84(C48H30N2S=666.21) 742.94(C54H34N2S=742.24)
275 | M/Z= 276 | /7=
742.94(CS4H34N2S=742.24) 772.98(CS4H32N2S2=772.20)
077 | M7= 078 | W=
756.92(C54H32N20S=756.22) 772.98(C54H32N252=772.20)
279 | M7= 280 | M7=
783.00(C57H38N2S=782.28) 756.92(CS54H32N20S=756.22)
281 | M7= 08y | MVZ=
666.84(C48H30N2S=666.21) 742.94(C54H34N2S=742.24)
083 | M7= 084 | MWVZ=
742.94(C54H34N2S=742.24) 772.98(C54H32N252=772.20)
285 | M7= 286 | 7=
756.92(C54H32N20S=756.22) 772.98(C54H32N282=772.20)
087 | M7= 288 | M7=
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
289 | M7= 290 | M7=
666.84(C4SH30N2S=666.21) 742.94(C54H34N2S=742.24)
291 | M7= 29y | MWZ=
742.94(C54H34N2S=742.24) 772.98(C54H32N282=772.20)
293 | M/Z= 094 | V2=
756.92(C54H32N20S=756.22) 772.98(C54H32N282=772.20)
295 |MZ= 296 | V2=
783.00(C57H38N2S=782.28) 756.92(C54H32N20S=756.22)
097 | M= 098 | M/Z=
666.84(C4SH30N2S=666.21) 742.94(CS4H34N2S=742.24)
299 | M7= 2100 | 7=
742.94(C54H34N2S=742.24) 772.98(C54H32N282=772.20)
2101 | W= 2102 | V2=
756.92(C54H32N20S=756.22) 772.98(C54H32N2S2=772.20)
m/z= m/z=
2-103 1 7e3 00(C57TH38N2S=782.28) 2-104 1756 92(C54H32N208=756.22)
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[0174) F21#E-NMRIE ; F22F152318 ~E5 1 [ff (field decomposition)
HiENEE -

[0175) E4H&E R LEP)1-250K f3637% K (nm) Z BRI E(low
temperature photoluminescence > LTPL) &= [&[FLE -

[0176]) [EISTETALEPI1-2202 f238nm 2 52 &% ¢ (photoluminescence
PL)Z I = [ERE -

[0177] E6E MEEPI1-2Z RIMRUVRDEEE -

[0178] [E7# M EE1-112 K &339nm 2 LTPLZ HI & &5 -

[0179] 8 RILEW-115YE £234nm 2 PL A (&R -

[0180] [E9fEMEE#)1-11.ZUVIRIOEEE -

[0181] [EI10f&RAEEP 2350 R241Inm 2 LTPL A £ B -

[0182]) [EI & RMEEPI1-23150R24 Inm 2 PLZ I & =58

[0183] [E 1235~ EAEPI1-23 ZUVIRUDEE -

[0184] [E 134G EEP1 2750 R340nm 2 LTPL A £ &5 -

[0185] [E 1438 REEPI-27TH I R241InmZ PLZ J S EEY -

[0186]) & 15¥F " LEY-27 2 UVIRBOTES -

[0187] 1635 ~LEY1-33F20 &291Inm 2 LTPL 2 Al [E[FY -

[0188]) [EI17H M EEPI1-332£239nm 2 PL.Z I & [E(3E

[0189] [E183&MEEPI1-33 ZUVIRIDEEE -

[0190] [EI19EMEEP -390 R 259nm 2 LTPL L A £ &5 -

[0191] [E208 ™ EEPI1-3900 2 259nm Z PLZ HI & &5 -

[0192] ER21EREE21-39Z UVIRIDEEE -
579 H > 3t 93 HEWIRIIE
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[0193]
[0194]
[0195]
[0196]
[0197]
[0198]
[0199]
[0200]
[0201]
[0202]
[0203]
[0204]
[0205]
[0206]
[0207]
[0208]
[0209]
[0210]
[0211]
[0212]
[0213]

[0214]

224G )1 -4 F260nm 2 LTPL 2 HI 2 &5 -
BI2348 T L1 -4 1 FAH F260nm > PL. B B -
B4 AL G141 2 UV -

[B25F8 B & 1-6552 K236 Inm 2 LTPL I S &[5 -
[E 2648 b A 1-6512 R F235nm 7 PL M & [El5
BI2745 B & 165 2 UV -
12848 7 L & 4771 -66 1735 F:360nm 2~ LTPL Bl S{E -
=298 M L& 71-66172 8 £:307Tnm Z PLZ A& [EF -
B304 A L 1-66 2 UVIR USRS -

&3 135~ EEP)1-6TH I R361nm 2 LTPL . A EEFE -
3248 R4 1-67 FA i 5 266nm 2 PL HI S B3 -
[=335& B E)1-67Z UVIRIDEEE -

B34 A PI1-694 K f344nm 2 LTPL I S [E5E -
BI3548 A b & 1-6974 1 F:308nm 2 PL HI B -
E3635 & H1-69 2 UVIRUTSEEE -

B3 748 L 21 -T0RE E344nm > LTPL I B3 -
[E38%5 L EYI-T05 8 £26Tnm Y PLZ HI &= B
3R G170 UVIRITHEEE -

4088 R L& 1-T1 R 344nm 2 LTPL 2 I & ] 5 -
(B4 1 #5724 Inm 2 PL M & [ 5

[E 4245 A EYI1-T1 Z UVIR RS -

438~ EEPL-T8)10 i K36 Inm 2 LTPLZ IS EEE -
25 80 H » 4t 93 H(HITRIIE)
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[0215] [E4HETALEYI-T872 7 R263nm 2 PL Y HIE E[EE -

[0216] [E454F T MLEY-78 7 UVIRUDEE -

[0217] [E4638 L EY)1-821 8 K344nm 2 LTPL  HI &Y -

[0218]) [E474E LG Y1-82/2 7 =307Tnm 2 PL . I = E[EE -

[0219] 484G TALEM1-82 7 UVIRISHEE

[0220]) [E49i8 T EaH1-8474 K E363nm LTPL HI S [E 5T -

[0221] [E50t5 RILEI1-84)3 K £298nm 2 PL 7 B & [ -

[0222] ESUHETRALEY-847 UVIRISHEE -

[0223] [ES52ERILEP1-9952 8 £355nm 2 LTPL HI S &[5

[0224] [ES34ETMEEYI1-997 K 355nm 2 PL HI E E[FE -

[0225] ESHETRILGY-99 2 UV LR «

[0226] EEEET{H]1

[0227] 1) BUfFEREEIEE

[0228] 7 1,5004%(A) EESREH(TO) A Y B ESHAR L) 22 68K AL HE 2
BRI ZRERAKR R E A RN E - B - SCERARNE S REE 5
Rz R E U VA LIUVORREES 78 - IR5TH% - BRI R B0/
(plasma washing machine)(PT) » i HE EZZRRE T EHThel & AR S LEA S
(ATO)ETTEARIE - FRAR A T BV R LU T AR -

[0229] REi:_EAtysREHE EYIATO) BT MR (PR < 2 - Al
4.4' 4% - =(R-FBECEE)RE) = AFFEMFLQ-TNATA) Z FEIFEFE ARG LN EE(a-

2550)-N.NUBE - 4.4- B (NPB) Z B RIEHAE - (F A S -

581 H - 4t 93 H(E#WTRIAE)



1653234

[0230) 20 FSCFwl - et B22 T AV - Iz EEmfg - > 39k
J@ s R R ZALEYIE TR - = Q-FKEMIE)Sk(Ir(ppy))E Fyék il
ZASFEY) > TR BF400 A2 2R - 3% F BERIZ IR EL B 5593 « 7 - Ttk -

9- ER k-4, 7 85-1,10-9E 0 (2,9-dimethyl-4,7-diphenyl- 1, 10-phenanthroline -

BCP){ b 2RI T LR L 60 A 51 = (8-t g
(Tris(8-hydroxyquinolinato)aluminium - Alqs) {F 55857 &8 & iU 25200 A
ZIEFE - ik (EETEE L TUEERE 10 A2 JALHELIP LU E T
NE - EZETEAR L JUE1200 AJE> $RAD BT R R - i EE
BRI

[0231] [FIES - #U3EOLEDAI TR 2 Fra AiE - (& HRE10° £ 107
Fh(torr) MRIBMEHETTHZE A FESAME - AR OLEDEENEIE

[0232] 2) B AE 2 TREEERANIZE R

[0233] {RIERIHLTT ESRE > AEHCALE - BB D
M7000(McScience Inc. )& - DARARIBRITACAIESE SR » (EH S IERE
M6000(McScience Inc.) A ETIOEEFILIGEE 2 90%) » FAESTIE B AR
600/&)Y; - AU AR Z R e R R4

[0234] =24

ooy | BEENEEE | B [ o oim o | RIS
iw=x7 V) | cda) R ERL(X, ) (Ton)
i 1 12 405 | 672 | (0.294,0.654) | 142
w2 | 1-11 390 | 689 | (0.293,0.653) | 151
{51 3 1-17 382 | 60.5 | (0.283,0.643) | 186
B4 | 123 439 | 64.1 | (0.296,0.654) | 123
51 5 1-27 419 | 66.1 | (0.297,0.653) | 133
51l 6 1-33 440 | 632 | (0.305,0.654) | 120

582 H - 4t 93 H(E#WTRIAE)
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1 7 1-39 3.88 69.9 | (0.296, 0.652) 154
1 8 1-41 4.11 76.6 | (0.296, 0.675) 137
#4119 1-64 4.00 75.6 | (0.296, 0.674) 134
51 10 1-65 3.83 68.3 | (0.272,0.683) 149
11 1-66 4.02 67.1 | (0.293, 0.654) 145
51 12 1-67 3.80 70.2 | (0.284, 0.682) 160
51 13 1-69 4.26 65.4 | (0.295, 0.693) 127
1 14 1-70 4.39 67.0 | (0.296, 0.701) 140
1 15 1-71 4.25 64.7 | (0.295, 0.675) 130
# 16 1-76 4.22 68.7 | (0.294, 0.676) 133
1 17 1-77 3.91 75.5 | (0.280, 0.678) 148
51 18 1-78 3.81 72.5 | (0.281, 0.679) 158
$1 19 1-79 3.96 67.2 | (0.273,0.688) 137
1 20 1-80 3.79 73.1 | (0.295, 0.659) 169
f 21 1-82 3.91 68.2 | (0.274,0.684) 147
151 22 1-84 3.70 70.1 | (0.293, 0.656) 156
51 23 1-85 3.99 69.2 | (0.273,0.687) 147
{51 24 1-86 3.71 78.1 | (0.295, 0.658) 170
1] 25 1-91 3.98 61.2 | (0.274, 0.683) 158
11 26 1-92 3.73 76.1 | (0.293, 0.655) 159
51 27 1-93 3.81 67.6 | (0.286, 0.650) 137
151 28 1-94 4.20 66.7 | (0.293, 0.664) 152
51 29 1-95 3.90 79.2 | (0.294, 0.662) 199
51 30 1-96 3.79 69.3 | (0.272,0.683) 149
1 31 1-98 3.71 65.3 | (0.271, 0.681) 179
51 32 1-99 4.23 62.7 | (0.293,0.654) 145
1 33 1-100 3.93 74.2 | (0.294, 0.652) 190
1 34 1-109 3.82 69.4 | (0.301, 0.693) 187
{1 35 1-110 4.12 64.4 | (0.302, 0.693) 227
] 36 I-111 3.88 68.9 | (0.286, 0.685) 177
#] 37 1-112 3.93 649 | (0.272,0.673) 169
141 38 1-113 4.25 67.7 | (0.293, 0.654) 195
1 39 1-114 3.11 70.2 | (0.314, 0.692) 178
51 40 1-117 3.80 67.5 | (0.276,0.651) 190
51 41 1-118 3.79 69.3 | (0.272,0.683) 149
{51 42 1-119 4.29 65.1 | (0.285, 0.695) 180
1 43 1-125 3.73 67.0 | (0.276, 0.689) 190
{51 44 1-126 4.09 72.5 | (0.301, 0.685) 198

5 83 H - 4t 93 H(E#WTRIAE)
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w45 | 1-127 3.81 67.6 | (0.286, 0.650) 137
46 | 1-128 3.91 68.2 | (0.274,0.684) 147
5147 | 1-138 3.70 70.1 | (0.293, 0.656) 156
%48 | 1-139 4.11 76.6 | (0.296, 0.675) 137
549 | 1-140 4.00 75.6 | (0.296, 0.674) 134
%50 | 1-155 3.83 68.3 | (0.272,0.683) 149
51 | 1-156 4.05 67.2 | (0.294, 0.654) 142
%52 | 1-157 3.90 68.9 | (0.293,0.653) 151
53 | 1-158 3.82 60.5 | (0.283,0.643) 186
54 | 1-160 3.73 67.0 | (0.276, 0.689) 190
#1155 | 1-162 3.71 78.1 | (0.295,0.658) 170
56 | 1-164 3.78 68.9 | (0.286, 0.685) 177
%57 | 1-165 4.29 65.1 | (0.285,0.695) 180
58 | 1-170 421 68.2 | (0.294, 0.644) 217
59 | 1-172 3.81 70.1 | (0.313,0.706) 186
60 | 1-174 3.73 67.0 | (0.276, 0.689) 190
Fe61 | 1-176 3.78 68.9 | (0.286, 0.685) 177
w62 | 1-177 3.83 64.9 | (0.272,0.673) 169
63 | 1-178 4.25 67.7 | (0.293,0.654) 195
w64 | 1-179 3.81 70.2 | (0.314, 0.692) 178
65 | 1-180 3.89 65.4 | (0.295,0.693) 167
66 | 1-181 3.73 67.0 | (0.276, 0.689) 190
tb#zfEl 1| CBP 5.23 41.1 | (0.285,0.681) 50
LLERB 2| ref 4 4.82 58.8 | (0.294, 0.654) 55
FE@ (5 3| ref 5 4.20 62.3 | (0.284, 0.695) 31
Fe@z ] 4 | ref 6 4.66 61.2 | (0.296, 0.676) 80
EE#f] 5| ref 7 4.10 59.7 | (0.276, 0.684) 82
EhEsfs] 6 | ref 8 4.92 52.2 | (0.286, 0.644) 65
@z (s 7 | ref 9 491 56.3 | (0.286, 0.644) 73

[0235] R4 EAAZEIHZ IR AREZ T - HEN
wpl-7 - BAEEREIERE « HoniHeR - KR GEEHEmEE -

[0236] [FllF > EEREI2 B SR fRIRIERT =1 7 [ifi > A& ALUMO
e I8 P HY BRI ATRE T R G S BEAL & ELRepI3 ks - EIER
BRI > W H 30 AR 2 IR P B - BRI S a5
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1653234

DAEEER B BA 2RIk > (L&Y = > LUMOWEI Ay E T A8 e i
TS - 55 > SLLE ISt Ay 52 - SHefrE A RIS - 89k
Jog PR TR P P B - MBS - 53 ERleple ~ T 0
M E RIS 2 /0 — (AN et S AR 2 Arl > RIRMERAE B E
TR 2 R Y7 LA DR (s H =R -

[0237] EEREFI2 BUE A IEE

[0238] 7 1.50055(A) S LS (ITO) MR > TR EAT LA A B K RIAB 5
WER o KA R R AARI AR « BE - SUEABRARESEIER - £
RZIR R P FIUVIE R LAUVORE IS 3 8 - BRETR » BN 2 EADE iR
(plasma washing machine)(PT) » i A {F HZEHREE T BT B R IR A (LIRSS
(ITO)ETTEHIETE - PRI B R LU TR -

[0239) AR EatAysREHES AIATO) BB H) > Bl - AL
441 4% - Z(Q-ZHECER) &) “FEMIE(Q-TNATA) 2 TJHE AJE LN (o-
ZEHO)-N N - 4,4 iR (NPB) > SR (@868 - (F Ry A 4LE -

[0240] I FSCAri > BN EZ PRI - % ERESE L - #5¢
JEEFI LSRR EEYROME B S BIRZ F B - = Q- SRR $RIE 4%
R Y TS EA400 AV ERE - 3% FEERIZ SRR ER B 593 -
7 o fit% > BCP{E B EAIHETE R B 60 A JERE ;= (8-FLRIER) $7E &
B TEER TR 2A200 AZ SE - ik o FEE THEHE L JURIEE 10
A FLSLR MR E T EAE > A% ETEAE I JIFE1200 AE 2 $R(Al)
BRI EM - MG AR KR -

585 H - 4 93 H(E#WTRIAE)
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[0241] [EF8% > $EOLEDFT RS A ZFrAAHME  (2#EmE10° £10°
FE(torn) TS PRI T ELZe B EE4AE - T A OLED S Ay s

[0242] ETER{I3 Sl A HE AR

[0243] E71.50055(A) E(LARSHITO)ERE > BB HAR LA ZE KRB 75
MBI > ARSI T E DA - - RN A o 5
SR UV R LIUVORRHES 8% - 18578 » LIRS B AR
(plasma washing machine)(PT) » i B /EELZERAE [N B A THER B S b L#A85
(ITO)MEFTERAARHE » FRE A A A B B TR 1 L (TR M TR

[0244) BEFS FakAT3HE5ELYIITO) B B Mx(htn) > 4% » AR
44 4% - Z((Q- 2B EE) = FENEQ-TNATA) . B A G L RN -#(0-
ZEH0)-N NI - 4.4'- iR (NPB) 2 B S - BB ALLE -

[0245] 40 FSTATIE - SEEREZ FEUIRE - WS RESRRE L 3
BHNAEEYROFEERONE RSB TR = Q-SRI $KE Réh
R B - IR SR 400 A EIE - 3% BRI L
{5593 : 7 - Mit% » BCPYE B e EMHET R IAE EA60 A 5% ¢ = (8-Hink
UR)SEE BB T s R L5 200 A JERE - #5714 - 1B F-inE b ik
B R10 A G LBLIP LR E TG  FEZETFEAE F - k1200 A
B SRAD BB S - i s A B E -

[0246] [E% - BUAOLEDFTR(EM ZArAA MM - (2EEHE10°E10°
F(torn) T & PRI T B2 F 8240 - 1T A OLEDEE B Ay L&

[0247) EER(I23th » FiEs SLAE T = BRH) A B AT 3 R ACRIS RN T3 -

5 86 H - 4t 93 H(E#WTRIAE)
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[0248]) (AR ARG 2 ARSHEEE - HE S FELL
M7000(McScience Inc.)fI& - LUARIBERTACHIESS R - SRR E
M6000(McScience Tnc.)HIETI0 » FidE =28 B 45 75 /3 K 600f& Y- «

[0249]) ASEIHZAMEHUARE 2R R25-27 - fEREEEL - 25
HHEBO2Z — ALY ERE HER BRI R ZOIR 26/ HEmF132
FAL SR REREIRI R BR - R2TAEAERE2 2 B — T
B2 B o

[0250]
Hobaml

e

-~ OO

N
ooog
B Ea3
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T

[0251] 225

worte | mnER | o0 | B gy | 20

frp% e BR FA )&’—P (X, ) B HH

(V) | (cd/A) ’ (Too)

5 67 1:8 | 474 | 532 |(0251,0.714)] 201
151 63 1:5 | 472 | 582 |(0241,0711)| 224
151 69 o, 1:2 | 433 | 772 |(0236,0717)| 384
5170 N 1:1 | 442 | 768 |(0247,0727)] 321
B 71 201 | 462 | 702 |(0.233,0714)| 280
1 72 5:1 437 | 693 |(0.243,0.714)| 178
573 11 | 424 | 690 |(0.267,0712)| 164
5 74 . 1:2 | 437 | 732 |(0241,0711)| 373
575 e 1:1 | 448 | 728 |(0257,0.729)| 319
576 2:1 | 463 | 712 |(0.231,0714)| 271
177 0. 1:2 | 436 | 762 |(0241,0711)| 38l
5178 o 1:1 | 449 | 748 |(0247,0727)| 323
579 2:1 | 464 | 721 |(0.253,0.694) | 290
151 80 | 1:2 | 434 | 722 [(0241,0711)] 331
51 81 e 151 | 441 | 708 |(0.241,0.714)| 291
51 82 2.1 | 461 | 702 |(0.231,0.711)] 259
183 o 1:2 | 434 | 772 |(0246,0717)| 379
51 84 e 1.1 | 441 | 767 |(0251,0714)] 311
151 85 2:1 | 466 | 731 |(0.241,0711)] 279
151 86 o 1:2 | 444 | 762 |(0246,0.697)| 340
15 87 e 1:1 | 451 | 757 |(0247,0727)] 311
151 88 2:1 | 496 | 732 |(0.223,0714)| 262
151 89 e 1:2 | 446 | 712 |(0261,0711)] 301
51 90 e 11 | 459 | 707 |(0241,0711)] 289
B o1 2:1 | 461 | 691 |(0.256,0717)| 261
592 1-46 1:2 | 441 | 708 |(0221,0.691)] 291
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{51 93 2-3 1:1 453 | 693 |(0.247,0.727)| 269

171 94 2:1 459 | 682 |(0.243,0.714)| 252

%1 95 1:2 446 | 70.8 |(0.267,0.712)| 296

5196 Y 1| 460 | 704 |(0241,0.721)] 284

15197 2:1 461 | 68.8 |(0.252,0.737)| 255

151 98 1:2 441 | 69.3 |(0.221,0.691)| 285

%199 1-41 : 1:1 453 | 68.8 |(0.247,0.687)| 261

F100 23 2:1 461 | 672 |(0.242,0.714)| 247
Ebi 1] 8 VLA RS 1:2 431 | 652 [(0.251,0.711)| 210
EE# 91 9 3: 1:1 4.63 | 633 |(0.266,0.707) | 192
Lhas 51 10 2-2 2:1 479 | 61.1 |(0.241,0.691)| 182
Eds 5] 11 | R Ea) 1:2 431 | 647 [(0.231,0.721)| 199
bbiz 1 12 3: 1:1 4.63 | 623 |(0.266,0.687)| 189
E#z 41 13 2-3 2:1 479 | 61.2 |(0.241,0.711)| 172
L 1 14 1-39 - 1:2 433 | 703 |(0.246,0.717)| 182
tE#z B 15 | HEEEEY) 1:1 442 | 69.6 |(0.247,0.727)| 179
Eb#z 1 16 1 2:1 462 | 68.1 |(0.253,0.694)| 162
L 51 17 1-39 : 1:2 432 | 69.7 |(0.243,0.714)| 178
B 4] 18 EE EEY) 1:1 444 | 683 |(0.241,0.711)| 174
bRz 1] 19 2 2:1 445 | 662 |(0.241,0.711)| 159
Fhazs 451 20 1-40 - 1:2 436 | 69.7 |(0.241,0.691)| 177
tbie B 21 | $EAEEY 1:1 449 | 69.1 |(0.257,0.727)| 171
Lhas 71 22 1 2:1 464 | 683 |(0.243,0.714)| 167
Fhdzs 5] 23 1-40 1:2 444 | 68.8 |(0.241,0.714)| 166
tbi: 24 | HELEEY) 1:1 445 | 679 |(0.241,0.711)| 165
bbdez 1 25 2 2:1 436 | 66.6 |(0.246,0.697)| 161
Fhas 41 26 1-67 - 1:2 446 | 69.3 |(0.266,0.717)| 185
bbEg 127 | HEEEEY 1:1 459 | 692 |(0.241,0.714)| 179
EE# 151 28 1 2:1 461 | 68.1 |(0.241,0.711)| 171
bz 51 29 1-67 ; 1:2 441 | 68.6 |(0.247,0.727)| 183
s 530 | B EEY) 1:1 453 | 672 |(0.223,0.694)| 175
bE#z 1] 31 2 2:1 459 | 66.1 |(0.241,0.714)| 161
Fhazs 51 32 1-46 - 1:2 446 | 693 |(0.241,0.711)| 180
tbie 3133 | $ELEY 1:1 459 | 682 |(0.251,0.691)| 177
LLas 71 34 1 2:1 461 | 67.1 |(0.246,0.717)| 163
bt 51 35 1-46 1:2 461 | 682 |(0.251,0.711)| 172
tbd (51 36 | HEEAEEY 1:1 441 | 66.4 |(0.247,0.727)| 168
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FE: {61 37 2 21 453 | 65.1 |(0.243.0.694)] 161
FEi% 51 38 141 - 1:2 447 | 691 |(0241,0721)| 175
EEazs {51 39 EEE RS 1:1 4.44 67.9 |(0.251,0.693)| 172
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The present application provides a hetero-cyclic compound which may significantly
improve the lifetime, efficiency, electrochemical stability, and thermal stability of an
organic light emitting device, and an organic light emitting device in which the

hetero-cyclic compound is contained in an organic compound layer.
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