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EfE T 2 o—MENEASZE DM O HEY.

[0144] & 7 FIAR BHAR ARG ZZ 40 R A AL BUR AL ] 5 5 2 X 88 )
BlanfE RS L Nk H — AN E A2 T GENZE B U 2 2 R4 2 P2
FHENZ HFIEZE BB E 2 B g 724 )2 (IDMC 2003, 57 ;Session 21
OLED (5) ,T.Matsumoto,T.Nakada,]J.Endo,K.Mori,N.Kawamura,A.Yokoi,J.Kido,
Multiphoton Organic EL Device Having Charge Generation Layer (B HLfifr =4 21
LI ANELEE) ) A/ B HLERTEH LD /ndh SR , B2 2935 H L X 86 2 ob (g 44 3 Al b 4K
AEAE, FF HLJZ ) 18 P08 5 e T8 R ALA 4, FF B A ik Bk T Bk vl 8Ok 6 284 42
R HIIE R R HTEI o

[0145] Bk A AL BURSGEAFR JZ RGP PL e T

[0146]  BHAK - 7UENE-2 7 UE i m - KOG R - L5 E - AN E -k

[0147]  phAbieRifa tH , HARFT A B BTIR Z# B AAFAE, F /] FBAMEAE R Z .

[0148]  ARPEA K B BA ML BURE A AT & 2 AN KOG X P il o s 3 8 12 i 4
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ROGE B B 2 AE380nm 5 750nm W] [ R SGEAE , S LA B B B BRI K
PENCBUR I HR W 6 B o (B (Bl 4L e 1 2 ROtk S T I id RG24
MLEE =B R MEG =ANARCEN G R, K Ed 2 b— Mg e &2
— M (DAY, I B AP TA =AY 2 BoRTE G SRR B L R0 OofF AR S 14,
B2 IW0 2005/011013) o B4R R, A=A A B, A8 DL — R R 61 2 Fhok b ik
B, BARAT FHAE D8 TG A ROGEI RO BB SR AT DL A3 .

[0149]  w] i/ B 7 A Hb , MR AR AR BRI AL S R AT A7 A0 T 2 U 2 R B R A6 2
.

[0150]  Frigsl (D) (b EMRIEH T ROLE P JRE, Brid st (D & WiE & FER M
B CROEIEIEYD

[0151] ARG A K B B4k &% A& A AR KGRI RO G Y Birls B i 2844 7]
BE S ARGV B — R ICZEEFH A8 A BE 24RO E e K e ROk
J2 AL —FhE 2 PR AR AR AL A B nl L B B4

[0152] A SRR A K B B4k &9 AR A6 2 R I R A BE, WHAL G 5 — Fhel 22 P i
MARMA A

[0153]  ARYEA K I &AL R Z IR A Y I LL AR Pt L A& 0. 1250, 0%
L% Rl IE 0. 5220 . O AR % , AR RRBIPLE L. 08 10. O4RF % o AH R HE , — PP 2
PR A BRI L A5 950 . 02299 . 9B FR % , KR I 80 . 08299 . 648 F %6 , AR R AL ik
90.04299. 0/AFH % .

[0154] S4B R CARI A& B AL A G f R P de 22 b Rk ae B 00 T B9 280 AR I 5%
H (WA PEEP 676461192,2°,7,7 VU ZRIERME — 2, B 25 LR L Rl & A A 05 ek
P ARG SR 5 5, AL SR 0% B . 2 0 B (W AR AREP 676461 DPVBi B #%-DPVBi) , £ & 4=
JEL A W) (BHR HEW0 2004/081017) , 25 5{4L FALAY) (B AR PEWO 2004/058911) , L+
A S, e 2 B AL I ARAE (] anARPEW0  2005/084081F1W0 2005/084082) ,FH
B Ak (B AR #EW0 2006,/048268) , Ml EL AT A4 (B WIHR #EWO 2006/117052) , B F &
(BN HEWO 2008/145239) o5l i1k ) 2 JodA b ade | 40 T B0 280« A0 15 25 I R R T A/
B PR B B A A W BEL 2 e A A () AT SR I 5 5 5 ALK SR I 0 B W 2 M 5, B, A4t A I AL
AR L 1 2 A R N I B T 2R R R R IR IR R/ B B LA
(FIPE % SRR IR SR P 5 8 o FE A R W R S AR SR 5 A B e A g g Hoh 2= /b = A
75 B 5 S S AR B A AL A

[0185]  5FriAst (D AEMA S H T ROGEF LR 2 A R 2 T &R,
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[0156]
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[0157]
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secarlves

[0158]

(0159] R AR O 4L A BT L FIT L2 J2 i, BB 2 A E AR Tt
FIRLHIZ 05T RDRE BRI ROIZ P 925 T, 035 (PR O 0 2 b
.

(01601 ATFTHA A (1) 90 57 e 5 527 N oot L 53 40 7
FPRF, SO A 45 97T BB S04 BT 5% 1010096 H T3 7 A o, B0 e 5 —
o ML (L AL AP AR RS 2 3 87 3% 1) A A AT BB B 3
ML 77— R B0 A R AR ) G 007033 A RS R AT B T2 A 2,
SRR AP ) S R B .

[0161]  pAU45 2 IR RF B DL I 1 52 i 5 20&W0 2011/073149.EP 1968131 .EP 2276085,
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EP 2213662.EP 1722602.EP 2045848.DE 102007031220.US 8044390.US 8057712.W0
2009/003455.W0 2010/094378.W0 2011/120709.US 2010/0096600F1W0 2012/095143 91 Fy
AFHED)

[0162] Wik TR = () 4t & 1E R 62 FVESE Fobt kL 5 Bt RO AR &, I Frd i 6
RGBT B T SCHE B R A B 20 A st 77 2. Ak, £ X FG 3 T AE R OL I
H LA AE — FIE 2 PO B B AR

[0163] X FHEAUR BT i B TR A 28 i i R IR AL & A B = RS A 1 228 kL e il A ik
T AN () 1 2 SR R o SR AL T R Rl 2 — P 2 B 2 AR H T R A R 3 L S — Fiobs
Bl B A H AR PERE IR ik a8 (D AL A tiE 2 Boa = s PR A R .

[0164] SR, VR & 5L B 2H 43 1 P s SR IR W A8 A A s R S T Rl o] R E B S A A T
B—R A A SR, Hoh— R 2 ML e IR A A A A eI B ThRE . S A R AS ]
(K5 R B AT DAL S A 2242 AE - 1508 1 1L, ARI6 1 205 - 1 B Mo 1 : 10 % 12 1, B
FELEL 1421 1 VR A2 Bk RARIE T O AR BUR S8 R TR G B ik R
B4 HAL S T HEW0 2010/108579H .

[0165]  m] HI/EIR & & B fd JRE Ik B4 4 5 AR AR R B B A& WD 2E 6 (0 e il 5 36 1) 2
MRNE B TR SCHRBEG R DGR I Ptde B2 J5p R} B T2 6 R DA I A ide 2 i ), 1X
B T EIR A R B 2 (38 AT PSR B B R AR A ) o

[0166] " SR H A AE AR B A 2 BH 19 A LR BUR O 340 o0 1 AH B2 Zh B8 A4 R} 1 — M AL 1% 1)
MR .

[0167] A& RIBEE KOG B2 W R AL &9, HAEE M WOR I KRG, i 78 ] WX K
36, I B AN A 2D — P EF P EOR T 20 L% KT 38 H/NT-84 R A% K T-56 H/NT
8O J5 1 o A5 A 6 ROCAR DL 25 A B B VA9 Bk VAT VR BB VBR VAR AR VAR L S ERER 1K)
AW, 5 A & A K BB R AL B

[0168] T AR E 1, BT R ER ISR 45 S 3 A A 54

[0169]  HIiEWO 2000/70655.W0 2001/41512.W0 2002/02714.W0 2002/15645.EP
1191613.EP 1191612.EP 1191614.W0 2005/033244.W0 2005/019373F1US 2005/0258742
ANFFT R AR B SE) o — ekl , iRPE A B AR T8 SGOLED ) A4 ML BUR
AU A B E AN R R BT A G2 A A0S F T AR A8 B 1) 284 o A A
RN TR REAE AE AR AT HH A& P25 B 00 T 3 B s G4 5 R AR B )4k
A A FTOLEDH .

[0170] [ TARHEA K B I W02 b  PLde i 6 RO AR 1% B 75 3 00 o FE AR R B
S R 55 R R S R A A N AR S S B A E R B R A B 55 ek
75 R R A D o X B 5 IRBU R 75 IR M R ) & b — ML 2 AR A 3 R ik B
A RN FF RN JE A FALE I S0 52 75 IR TG O TR T i 5 TR e e s 5 TR v ke 5
T TR B TR e o 75 IR TR G N R A g b — A 95 SR S T B e 5 O [ e £
I BEA AL B WD 75 IR A AR e P AN 5 SR U R A B 5 R R A ik AE
9, 10D A HIAL A1 . LA 5 BB 7 3R S5 R O BB e B8 e R AN i e, Joh ip
B G R S A I AR LA B AR L 6B .

[0171] SR H T 2O R IR A VIR L% 1) 5 A L .
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[0172]  F TR 6RO A B DL (1) 2 Bubd B} o 75 R IR, 5 e S8 AL I B0 TR S RAERCHA , 451 4
FEHEWO 2004/013080.W0 2004/093207 WO 2006/005627ELW0 2010/006680[11 , = 75 H:fiz ,
HERE AT AR, 51 TICBP (N, N—AUHE I LT 28) B A FREWO 2005/039246.US 2005/0069729., JP
2004/288381 .EP 120552785W0 2008,/086851 H [KIHEIE T A4, W\ W H: R T AE 4, 45t AR
FEWO 2007/063754BLW0 2008/056746 (1 , i - FRIEATAY , B AR #EWO 2010/136109.WO
2011/000455.W0 2013/041 176, R Z«HRIEATAED , BIWIHRPEEP 1617710.EP 1617711 .EP
1731584, JP 2005/347 L60 ] , XUAR 1 5L Jid4 B, i anAR#EW0 2007/1377250] , fikbe , 4 4niR
PEWO 2005/ 1 1117214, B AW 2230 I I S ER IR , B AR HEWO 2006/ 1170521, =M T4
Y, B AEWO 2010/015306.W0 2007/063754E8W0 2008/056746H , ££4% &4 , B 4R 45
EP 652273B(W0 2009/062578] , A=Ak ZRFA N A BV S8 200k 20 IR I s R AL » 46t
RAEWO 2010/0547291 , —ZURTEIRIN I A& ATAHEY, Bl AR PEW0 2010/054730 , Hridink
ERTA D, AR HEUS 2009/0136779.W0 2010/050778.W0 2011/042107.W0 2011/088877
BWO 2012/1430801, ZRFFIEATAEY, BIARHEWO 2012/04878111) , BLH B % , 9 R #Ew0
2011/11686585W0 2011/1379511# .

[0173] [ TR AR B A Y2 48, ann] FT R4 Ak B (9 f P2 A 1 2 7O NBRES
I i 2 B R Y 2 R B R 2 R B A T I e AR R R B Y . Shirota®E,
Chem.Rev. ((bZ3FR) 2007, 107 (4) ,953-1010H FT A FFHIALEY), BURE LA H A FH TiX
EE L Sl EE Ry v S

[0174] ] H-T WL %5 2 A B AR I I A B IR %4 J2 v 1 /e A& dp R
B MRk B ) A 38 ) AR BB AT g B5 25 A N I Zr qa BRER S 1L 1 g 2R FEIK
W T A ) =R T AR A S M e AT AR A L I 7 AR 7 WL R AT A 7 e s R AT 2 4 R AT A
N W RT AR T R Y BRI I S G A BRI AT AR R R AL BT AR A M A A
WM RS BRI A IRIATAEY, P 2000/053957.W0 2003/060956.W0 2004/028217 .
WO 2004/080975F1W0 2010/072300H Fr A FFH7

[0175]  w] FT- MR HE AR BH I L B0 G2 28 U s S R N B FREL S 2 AR Ik
25 AL SRR, BT 2 MR A (B IR HEWO 06/1226308KW0 06/100896) \EP 1661888
N TR AT A S B AR IRIF FERT Y (BIAARPEW0 01/049806) A 185 75 IR P4 1 Jik
Ay (BAFRHEUS 5,061,569) JWO 95/09147 1 A FF I AT A M« 525 31 e 9 2 fie (Bl
MRAREWO 08/006449) I8 efi 3 2j e (B WIFRPEWO 07/140847) (8 — Zj ik (151 an AR # WO
2012/0346278W0 2013/120577) \ Zj ik (B iR 45 1 R & A1 (1) RAEEP 120053699 ,EP
12005370 . 7HIEP 12005371.5) I8 — 2 FEAL 0 (I IHEEWO 2013,/083216) Fl &Y e T
) (BIRIRRHEWO 2012/150001) « MR AR B 540 A 03 7T LA RS AL Sk K o

[0176] PR A AL EURCA A IR L & B GR H N &8 &R A S E 54
), A A F 4 g ) il 4 8 4 8 L EE S B A Rt R (Bl fiCaBa Mg AT In.
Mg~ Yb.Sm%E) o [Fl AL A3 (1) 2 A8 il 4 R a4 B AR & &, Bl & BRI & 4.
TEZ RGO T, B BTk 43 Jg 2 Ab , ] AT FH LA A 6 vy tH D i B 42 @ W A Ag BRAT
FEIX R OCT 05 8 4 B4 4, Bl tnCa/Ag Mg/ AgBliAg /Ag ot AT AL 7E 4 & AR A
AL TR Z T8 5N BA S B APRHE A 7] )2 & AT 1R B 06 2 i 4w
FALYI B 1= 4 JE F AL A0 ] DL AH R S AL B R £ (B ANL1F \Li20BaF2.MgO-.
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NaF.CsF.Cs2C0355) o Hh4h, B2 I (LiQ) 7] H T XN E XN ERNZEEEILE 0.2
bnm.,

[0177] P ok FH AR AL e B0, & BT it tH D I A4 6k o i ok FH AR AR e B fH S T 58 KT
4. 5e VIR H D & T3 AN B W1 —J7 2 2 A w8 A 5 i 35 0 48 , 19 iAg \PtERAu . 73
—J7 [, AT LARIE 4 J8 / 4 JE S A rL Al (191 TTAT /N1 /NiOx AT /PtOx) o X T — 28 5 H, 5270
— AR A2 B BG4 I B AR T A A RHEE 5 CA LK FH B i) BOGRI A
it (OLED.O-Taser) o HhARDLIZE B BHAR A B} 22 5t L PRV A <6 8 A 0 o 5 DR e 1) 2 UL
W (1710) BUAHEE (120) IWAMLILE R & RS A VM E Bl B RES
Yo

[0178]  Frak #8440 2 1h (H ke T ) &5 104k, etk DA Rk o o i 40 25 6, PRUOAAR PR A
R B A B 7 i A KR/ B SR AE N 4K

[0179]  AE— M PLade ¥y SE it J7 2 AR 48 A K B A HL R BUR G as F Rr iR A2 T 5 B T
FHETTFRAT AN BEANZ, KPR S E b AN TF107°=Z0 fhig/h TF10°=
(R 06 I 73 Jad SAE DA N R AR} o S8 1T, BT 41746 1 7775 b At T 28 BEATG L 461
NF107ZE,

[0180]  [AJAEALIE Y A& — FPan T A WL BUR OGR4, HARFEAE T 18 0VPD (AL AHHDL
) EBAE B TR AR IR A A A2, HP A 102l B 1T E A7 R g
R XMV I 4522 OV TP (A AL UM E) J57% , v ol A ek e 3 s W8 4 it
I H DA 2 S5 AL I (B M. S Arno Td %, App 1 .Phys. Lett. (N FAEE HR) 2008,92,
053301) »

[0181] e AN & — R an T B HLH EUROG A, HAFIEAE T SV 18] i i e
U > BURE BT AR A B2 06 BRI 7 V2460 G 22 I B0 ) 232 1A i 1 ) Vs g B0 R B ~F- ol Bl L&
FERMALIELITT O 51 R #Hsfg , #e 00 BUst S8 BRI, k= — B AN E TR E R,
AATER S (D B 2 21 o Al I P AL S W A 18 BUAREE BIL sr RIE AR TE

[0182] Syl 3R Him A & BH I A ML BUR G , IEAMILIE AU IN— DB 2 AN 2918
LRI — DA E.

[0183]  MRIEAK W, A0 E—PELZ FiA K LA F 20T T SoRssh, HER
BH 2 A A B 6 AT R R 7 /B R 25 B (B a6 7320 W s

BASTHESR

[0184] il

[0185]  A) £ S N
[0186]  A-1) AFfAL
[0187] R BT &
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[0188]

[0189]  A-1-1) Z# T (IF-1) & (If-5) B &k

[0190]  1-JRJEZE-2-FERF 5 (1a)

[0191]  M1-JRZE-2-FERF 5 (70.0g, 264mmo 1) \ ZRIEHER (38.6g,317mmo ) FHER /K ATk
BA4H (182g,792mmo 1) VAMARAEO. 2TH 2£.0. 21T EESF10. 2K KRS h , I B s i 2. i 4n
(1.18g,5.3mmo 1) FI =4 FH KL (3.2¢,10.6mmol) KGHUEIERIG N vt &, A H B =
TIF B ZE ARS8 AEAH S B Ja , FTFR R ZE UK A 24K 466 5 1A ATLAH FH 28 K e
LM BET I L H AN BT I AN R 15 28 AR, 15 2169g 74 CRIB(E R
99%) .

[0192]  2- (1-IRJEZR-2-0%) TH-2-F (Ib)

[0193] ¥ (Ia) (69g,264mmol) FIE LA (ITT) (T1g,291mmol) IEMRAES00mI THEH, 3 HAE
0°C T E I ZE S EE GWEYR, T-THEH) (308mI,925mmol) o S M yA MR AE VKIS Hh iR 22
TR 9 o KGRI FH A FONHAC TV V0N Ot 7K A A0 FH 4 96 SRR H A 5 TR S F 28 18K 3
78 F R 2K 78 9 ZE B A5 5 IR A HILAE FH Z8 1R K e 2 I 0T R R S BNV W e i — Ik, It
H TR ER BT 15 A5 2 B 253850, 19 B HOK Bl 44, [l M Pedie / R ORIR A b B 45
33052¢ FRIRMEMIT5%) ol 4.

[0194] 7, 7-—HHE-TH-2£3F [c]%j (Tc)

[0195] % (Ib) (52g,198mmol) VAMEAES00mTI DCM, J HZE0°C R ¥ I FF g R (64mT,
991mmoI) FIZ L (77g,793mmol) o S RLE R % = i ik i R AW L BEY 78 1 2%
R o WG AR RAT T 2R, FINaOHIE VAN Z8 TR K Bk T AT IR B T4  7E 25 R B L 77
Ji » R A A 2 v 4 i, A9 3144 g B 10 [l A (BRIBELI91 %) o

[0196]  5-yR-7,7- —H 3E-TH-2K 3% [c] 25 (Id)

[0197] % (Ic) (38.2g,156mmol) JEARAEO. TG IF A AR 0°C AT PE T IBRRIN IR
(117g,660mmo 1) T-0. 215 H BIE WL, Vs IR 224045 S SLIEL FEAN R T°5°C o 4 S REDAE VKIS
H R A = R T A AR N 200mT 19 10 %6 BRACHR BR BN VA VAL, FF H. 75 %% AH . FHDCMZE BUK AH 2
IR NG HUAH F 28K BRI 188 I B 25 9 7)o A3 I 43 ] 44 M R 25/ B e v B 465, 79 31150
Tt Ak FREAE99%)

[0198]  7,7- - FH -5 IE-TH-H I [c] 2 (Te-1)
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[0199] 5 (1d) (28.5,88mmol)  HAEHHL (13. 2¢, 106mmo 1) AL H (30. 5g, 220mmo 1) %
fRAE150mT R ATI50m K R A9, IF HEs P (28239 48 (1.02g,0.9mmo 1) itk
FEIR T IR, v AV 3 =R IF AR TROKS 8 AEAH T B ), R R AUR A 2R 4 &
JERA B AR TR K e , L BR IR B T1R T 42 B ATOANRE S i o AR R A HUAH, OF H 2B
VEsk T Rl 4, 49 3125 9g FRIBMHII92%) =90 .

[0200]  RALlhfil & LA LG9
[0201]

BLTH R

(le-1)
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[0202]
Br Q 7 \ k . | .
(Te-2) % s A 89%
, ;
(Te-3) i} %:% 'O 82%
L 9,
s » Q'%
a
(Te-5) . 80%
(Te-8) Q 85%
(Ie-9) 78%
(le-10) O 65%
(le-11) 82%
(le-12) 72%

[0203]  9—yR-7,7- H FE-5-RFE-TH-ZK It [c]1 45 (If-1)

[0204] % (Te-1) (25.8g,81mmol) VAMEAED. 154G M7 IEAH ZE0C AERFE N BRI —
IR (13.6g,85mmol) T-0. 1T H VA VAL, S sk 22 31459 s SR AN 181 15 °C o 4 S B2 FE UK
W FHE & =R TR B I 100mT ¥ 10 %6 B ACHR IR BAVA L, I H. 7385 25 AH . FIDCMAE UK AH 2
IR o K AT HLAR FH R K e, T8 B 22 T 70 o i BT A1 4 DA PR 5/ e e oy EL &85 i L 19 3 22¢
Fta ik IR E162%) .
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[0205]  ZRADlb il DL AL G4
[0206]

(I£-1) 62%

(1£-2) 75%

(I£:3) 80%

(If-4) 78%

(1£-5) 77%

(If-8) 80%

(11-9) 75%

44



CN 104884572 B w Bg B 42/55 Tt

[0207]
(If-10) 83%
(1t-11) 85%
(1f-12) 89%

[0208]  A-1-2) Z5#)H Tt (11-6) &1L
[0209]

[0210] k- (1-2KJE2E-2-3%) R (1b-6)

[0211] ¥ (Ia) (35g,133mmol) FIE AL (IT11) (36g,146mmol) EfRAE250mI THEH , 3 HAE
0°C R IR UL EE BMVAYR , T-THE) (150m1,450mmol) o ff SN VA TRAE VKB h FHE 2 =
T 4 o GBI FH A FINHAC TV VB /N Ot 7K A A5 FH 4 6 SRR o A K IR -S40 T 28 18K 3
78I F R 2K 7893 ZE R A5 5 IR A HIUAE FH Z8 1R ek 2 ) 0T IR S BN VA M e i3 — Ik, It
HABRBREE T M o AE B2 B 28 70, 15 2 K ol 44, {3 H A P e/ FR R o B 45 g, 15 31
41g FRIBAEIKI80 %) T fh 44 .

[0212] 5 (Tc) FAHbA 45 # HTT (Te-6) , Ho= 2 h88 % .

[0213] 5 (Id) KA & s Mot (1d-6) , Hr=2h95% .

[0214] 5 (Te—1) AU HLA &S ) 5T (Te—6) , H =% N82% .

[0215] 5 (If-1) Rl & &b i s on (1£-6) , H = 268 % o

[0216]  A-1-3) &5t on (1d-7) A Ak
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[0217]

[0218] AR LA T SCHR AP TR A R TH-28%9F [c] 27 : Organic Letters (AALHRR) ,2009, 5
11345, 5520, 4588-4591 .

[0219]  (Ta-T7) [ ARk :

[0220] 4 7H-ZEI [c] % (38g, 176mmol) 1,5- ¥R K%E (40.5g, 176mmol) FIPU T iRk 4%
(32.3g,100mmo 1) V& MFAE0 . 5T F 2R, A N0 . 5T 3M NaOHVA TR » 3 ELRF I SEAA)7E 131 L T b
BT R SR RIS HV R ER A B A, R R B BOK A =R 1A A 28 TRk e, T
BRIFBR 22050 AT PR MR R 2R/ Pkt b B 45 0, 19 3131 g o [l 4 (R (EN62%) o
[0221] 5 (Id) Al & s 5ot (Ib-7) , Hr= 2287 % .

[0222] 5 (Te-1) KU & A B IT (Te-7) , H 72 H89% o

[0223] 5 (If-1) KU & A 5T (1d-7) , H 723 h65% .

[0224]  A-1-4) BFsfb &M T-D & T-13) KA

" » R H N—Ar
[0225] B O'% R

if

[0226]  XU—(7,7-H HE-5-JRIE-TH-2R JF: [c] 2j-9-2) - FA R BE i (T-1)

[0227]  F (1£-1) (14g,35mmo ) FI%f H R KL fi (1. 7g, 16mmoI) VA AE200m 1 FE 2o o i 5 A1)
IR AR AR I = BCT T R 2R P IMBY VAV (3. 6mI, 3. 6mmo ) \ Z AT (11) (5.0g,
17. 4mmo 1) FIEUT EE4A (10g, 104mmo 1) , #R i % HAE [FIJ T ik 4 o 75 28 T F R RF0 2%
WY RIBEY, 7B AN, 3 B R HUKAH 2% 3 A HUAHAE IR R 86 T4, &
FHATOIEE fe il 98 FF 28 o [ iR R A PR/ R R v B 4485 it , 159 31 2 s B [ 4RI AL A4
(I-1) (6g, FRIBAEMI23%)

[0228]  Z&flHb & LA F LA :
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[0229]
LRI | 2R E T

o Ar-NH, FEd) i
am | i
I-1 I£-1 HzN . Q.O = ¥ 1) L) 23%

Lz O

1-2 If-1 20%
I-3 If-1 25%
I-4 If-1 17%
I-5 If-1 28%
I-6 If-1 33%
17 f-1 25%
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[0230]
I-8 If-2 ”zN@ 26%
-9 If-2 ”z“©—< 44%
I-10 If-2 HZN—@ 40%
1-11 1f-2 i 21%
I-12 I3, O. N | 29%
1-13 If-4 O, 15%
1-14 1f-5 “zN 26%
I-15 If-6 HN '/m\“ 31%
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[0231]
. 1d-7 7N\ 7N ‘ ,
1-16 -7 | v - \/N % 29%
N
I-17 I£-8 Hz~ 30%
I-18 I£-9 HZN@ 28%
1-19 110 |, ¢ 22%
1-20 1611 Hz“@ 32%
(I
1-21 1f-12 39%

[0232]  A-2) AB4KII:
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[0233]

b 0

[0234]  JURE=—[4-(4,4,5,5-V0F -1, 3, 2 SUBIFR—2—2) JRE ] I & e T B
SR : Chem Mater. (L2244 KL 2011, 23,4428-4434,

[0235]  =[4- Q-HAEpt A -1-45) R i (IT1a)

[0236] 5 1-JRZE-2-F R FF IiE (40g, 150mmol) « =—[4~(4,4,5,5-JUHF 31,3, 2- Wik
FR—2—3) R FE] % (23.5g,37 . 5mmol) LK A BEEREF (130g,0.56mol) VAAEAE0. 751 H 7K .
0.751 ZBREEA0. 75 I KMEEDH, 3 B IR (0.67g, 3mmo 1) = 4 FF 2 2 Jjgk
(5.5g,18mmo 1) o BFHURIE RN N INFAGE 77 , v A1 =18 5 R KY 78 AE M9 8 )5,
IREEHUK A Z IR KA F A N 2K B, I B T £ A TOT 98 A HLAE
ARG B A AE MR (TTa) :19.5¢ FRIBE65%)

[0237]  =-[4- (- (H-2-EE-2-4%) Z5-1-55) JRFE] i (11b)

[0238] % (ITa) (19.5g,25.4mmol) FG LA (I11) (39g,81.9mmol) A MEAELT THEH, I H.
FEO°C RN &AL B (OMIE L, T THEH) (330mI,975mmol) of8 5 B ¥ VRLAE UK IR h FHE &
FIR IS B HURHE F A AINHAC T /IS O M K i A8 4 %6 6 BR v R0 K TR A F 28 1K
PRI 2R 7843 B N A A WA FH 208 /K Bk 2 IR0 PR S AN W B 5 — IR O
HETRIREE T AEBR 2V G , R M B/ oRIB A Y 45 5, 15315 . 6 R
(1180 %) JoELlEl 44 .

[0239]  =-(7,7T- =R BE-TH-R I [c] 25-9-50) ik (11)

[0240] % (11b) (15.6g,19.5mmol) ¥ f#AE600mI DCMH, 3 HLAE0C R 5 IR i i (20m1,
0.3mol) FlZ BEMR (23g,230mmo 1) o ¥ S LA WRIEL 4 2 2 i i I BB G W) FH G 9 70 9 25
R o FEFRARNDVEEAE T R, FINaOHIA VRN 28 TR 7K ik H 2 I BR B T8 o A8 5025 R o 250 771
J& » G HIEIH: (BEbt/ G IR L BR) 2iAbli 4 , 15 3 8 3 (i 4R &4 (T1) 5. 46g (it
H1140%) .

[0241]  A-3) AFAKTIT:
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[0242] 1lla-1

i

lic=1
[0243]  J@at ok B LA AR E J538 G R R - (A-1R O3 — (4-BUT FEoR AR Jie f X -
(4—JREFHE) - AP T FHIKIL) g : Journal of Polymer Science,Part A:Polymer
Chemistry CR MR A RE A REWHS) ,2011, 54945 ,2,352-360. R 4EWO 2009/
1393583 4T AR —4—FE— X0 — (4—1R R FE) i & il o
[0244]  X(-[4-(4,4,5,5-PUHFE-1,3,2- SR IF-2-38) 2558 - (4—FUT FEZ L) fi%
(I11a-1)
[0245] Mg - (4—JRIKIE) — (4—FUT HIR L) & (27.6g,60mmoT) FH X5 R B AR 2 — Al bt
(38.1g,150mmoT) VAAEFE0. 5T THFH o Fifi fiT A] 5o B2V VR H s N IR B (49g, 500mmoT) AL,
1 =X (R B A) — ek — e (T XDCM (1.45g, 1.8mmo ) , SR 5 7E Bl N InFAGE 4
FEV A R =R 5 AR FIDCMANZE 1RK 4 78 , I H FIDCMZEBUK FH 2 4K 56 3 A ALAH H
AR eSS, I BLAEAE IR B T8 5, 2 HATOG U8 o 76 K/ASUE N R R 228 7)o Ad BT 5
s FR K/ BEGETR G TR 4G, A9 3123 T KB R GRIB(EIN72%) .
[0246]  ALLHL I LA R AL 59
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[0247]

SEMERI S Ar-c 7 i

Nla-1 i{;ﬁ’ N\B\(;oE

72%

IMTa-2 'Q_(

81%

FrOT O
G

IHa-3 O 71%
0 N~ _/‘ \ o
£ \
/0 o

[0248] X [4- Q-FRAE SR AT -1 -3 JRE] - (4-FUT HRED) ik (T11b-1)

[0249] % (I11a-1) (23.7g,42. 1mmol) \ 1—¥RZE-2-F g H [ (40.0g, 15 1mmoT) Al E /K ATk
54 (130g,565mmo ) VAMARAEO. 751 28,0, 751 —BELEF10. 75 LK KR S, 3F BN,
B (675mg, 3. 0mmoT) AT =4[ AL (5.5g, 18mmol) K HEEHERI R N it &, A HE =
T FF FHZMBKY 78 AEAH 40 B 05, R R A BUKAH 2R K55 A B FHZ8 TR K B, &
TRIREE TR I 2 HATO IS JE A MUK, 3 3 B ik m AR &4 (TTTb-1) -
20.6g GRIL{EIIT73%) -

[0250]  ZEfBlHb & LA T A
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[0251]
S AL A . N
' Ar-¢ st FEE
Yy
I11b-1 55%
Hib-2 ,
58%
VA ,
1Tb-3 =9 65%

[0252]  XU-[4- (2- (A-2-JF-2-0k) F-1-38) 3] - 4R T 2785 I (1T Te-1)

[0253]  #% (I11b-1) (20.5g,26.7mmol) FIG L4 (I11) (41g,86mmol) EMEAELT THEH, I
HAEOC R AN S AL BE SMIAEW, T-THRH) (350m1,1.05mo ) oA 5 N I VAL VKIS Hh FHE
F IR KRS A RINHLC LA B /)N O b 7K S A FH 4 96 35 18 v A0 o B VR A 4 T 28408
IR 78 I R 2R 78 93 A5 B R A 0 A ATLAE FH 28 VB KB 5 22 IR O I I SV BN T e 03—
R, I HATRER B T  AERR BV G , [ A& M BEe/ R RIB S L 45, 19 3116 . 4g (G
WAHRI80%) Tl A,

[0254]  ZEALHLHS LA AL &9
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[0255]
S AL B ..
9 Ar=¢ e 7 ‘ﬁqi
le-1 36%
e-2 43%
Ile-3 41%

[0256]  XU-(7,7-—H H-TH-25F [c] 27 -9-55) — (4-BUT Ho ) ik (T11-1)

[0257] % (I11c-1) (16.2g,20.3mmol) W AFE/E600mI DCMH, F HAEO C T ¥ i F 1 iR
(20.0mI,300mmol) AL HEEE (24.4g,24 . 4mmo]) [ R MIF W FHE E EIRIH RS H
B R IR R G IR AV VESRAE R 2K b, FNaOHA VRURT 28 W 7K e 6 4 IR PR R 108 7E L
g EE G, R (Bibt/ 1R 2 058) 2iAkE AR FF HAR G IR 2R/ BeleiR &4 B
Gha SR B E A AR TT1-1) :5.8g FRIB{HIK45%) .

[0258]  ZEALLHLHAS LA AL &9
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[0259]
SEHE AL S N .
w Ar-¢ =) fa =
-1 45%
I1-2
47%
II1-3 429%

[0260]  B) #5455 : OLEDF il it

[0261]  EITHRHEWO 04/05891 1 F— M 77 vk il M U5 A & FH A OLED ATAR H5 B A H AR 1
OLED, &1 Xt thAb Frid 157 (25 0 A8 kD X BTk 77 V53047 1

[0262] 5 FHOLEDAG A4 2 BT LA F L h (S MR 1E3K3) o Bt FHE K2 2 5 450nm T
CLIRATA S A TTO GRS IR - FriROLEDIE A FH A LLF JZ 454 B2 i/ 22 rh )
(20nm) /== 7ENJZ HIL, 160nm) /25 73&%0 2 (HTL, 20nm) /& 36 )2 (BML, 20nm) /L F i )2
(ETL, 30nm) /HLFVENZ (LiQ LInm) Flf i i B AR o Bk BH Al H J5 52 5h L0Onm K] 45 )2 % B » 18
Tk e W N S BE R 20nmffiClevios P VP AT4083 (W9 [ Bh ik P2 2% 14 50 R I A TR 2 )
(Heraeus Clevios GmbH,Leverkusen)) ZAEAEE M) o 78 B 25 i 2 A il 3ok 30D AR e
B A oA B} OLED Y EML ) 45 #4) AT A J2 i AT IR A4 LR T3 L b o ZEOLED H A FH I i A
MBI LR T R3%, PR HILAERZ SUENZE AR, HTLACR 2= 74 2 M L ETLAR
T A 2R HLIQRE B RN R R

[0263]  ROGJZE (EML) &2 B 20— FhBE pud Bl (46 =H) ROtk &4 (5 2%55=D) A
F8 s TR (1) 2 A B 1005 P 55 UM R DA RE s AR AR Aol 3o 3 28 R VR A« A 3 3R 461l TH L -
D1 (95% :5%) A48, E TR J2 v 3k Fb R RL95 % HIAR AR LL B 4778 , T A2 BTk J2 v ek
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A WID1LA5 % [ EE B A7 AE

[0264] 3t A 5 V5 SRAE FTIAOLED « Jy ik B 1, 103 L BUR O , A 23 Lamber t & 147
AR FELYAL/ PR / R 65 BE IR 28 (TULARAIE2R) V1 A Sl R 6 2 B R B R i A (BAed /A
&) M EFREE CQE, LT 2t &) , I o il 44005 67 . 7£1000cd /m* (&t
R0 BRI, 3F H B HaH B CIE 1931 x My B4R . FiA7E1000cd /m* F IIEQE
FIRTEL1000cd/m* ) TAER G E R I E F ALK AE60mA/cm” I ) 7 i L T50 42 7E60mA/ cm’
(T2 T R ATUR S (cd/m®) B F & —F Fr i (R 1) . 9% T % FHOLED T 13 1 B4l 4o 45
TR2H,

[0265]  HRHEAS K W 1K) b & WIAEOLED TR /R W e e YA 1Y) Al i

[0266]  MRHEA K HI A WENE SR R LRI 2L R Ak . ik B B, filiE 5 1
440203 . DAFID5IIOLED (S HIE3EET) o

[0267] oo fi FIARBEBLA HAR I K FEARV-D it FER ¥5 A & B A AL A W0 ) %F e 1l VLTV 2
TH R R, AR B ARG 2 BURE AR S NI R4 R BRE I & F R
frff) o

[0268] 5 bAH R , B HTHRAE A & B I A A WA R 58 S ke mT SRR S 1) b &+ A 22 8
DL B I T £ RO AT 0 5 (LT50) , a0 FH S i WIES BEET T R~ Y

& 1: OLED H4#H
gk EML
Vi H1(95%):V-DI(5%) 20 nm
9] L2 H2(95%):V-D1(5%)20 nm
1E3 H2(95%):D2(5%) 20 nm
E4 H1(95%):D3(5%)20 nm
E5 H2 (95%):D3(5%)20 nm
E6 H2(95%):D4(5%) 20 nm
E7 H2(95%):D5(5%) 20 nm
#* 2: OLED B¥ 4
02701 71000 760
LW | cdm2 FH)| mA/em? F | CIE
EQE HLT50
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9% [DHT] X y

Vi 2.1 80 0.15  |0.09
V2 2.3 80 0.16 0.09

[0271] E3 5.8 230 0.15 0.13
E4 6.0 290 0.15 0.11
E5 16.3 310 015 012
E6 7 320 0.15 0.11
E7 7.4 340 0.15 0.12
#£3: FTHHHEBESH

[0272]
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[0273]

V-D1

D2

RS ] AL S ) 1-1)

: Qc

D3

D4

(5 RS T ) %) 4 £ 92 1)

3

DS (Hr B 4 &4 1-17)
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