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TG

EEHEA

[0002]  HALHECUR A (OLEDs) AL < 8 F AR 2 1) d I g iR B B8 28 B T AR
— AN R & T 2, — D2 = AN EUR GBS 2 SRR E , RO
R T o B AR AR B2 S R S 2 IR B A M P & TR 2 45 6
TERICIETE BB 1 fa R A VLB GE 1 n] DARHE 75 B8 ol RO E ARk
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[0003]  HHLHEEUR SR AE N — MR R, A AL mM A KRR 2
o TR R S R O FH R RSV R AR B A A S R i i )
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[0004] [ M 20 40 80 A4 A& B LK, AHLHEUROLEF D& b EA BT A, Eoan
VENA LA AL B4, (H 2 B 819 OLED #84F BT RCRAK, M Hdn i SR R &= h L )
IR, B R KB Ry . MH AR — N EER RS AV BUR AR R
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RENMELIEE 5 KA G, M T #5F 0 25 an A, R, 75 S R AR E m A A AL i
BUROEHA B o

[0005] A AL BB O R R T AV HBUR & RELT 25 % K3 R, 42 7 2
100% (Baldo M.A.,Forrest S.R.Et al, Nature, 1998, 395, 151-154) , H 5 F K K2
B VAN EURCAR AR . — B, rEUE G R EERH R R ARB A, H HE
JeEARS R

[0006] CBP (4,4 -bis(9-carbazolyl)-biphenyl) BA &3l m =456k, Y HAENT
IR RIS, 2R ASRE R RENE A R M R G FARM R F2 2 AR ' K OEM B . {2 B T CBP
(%9725 X T A A i L MR BN R I, (R A5 R 62 B AR AN T4l 25 SR PRI T 28R 8
I, ARSI ARN A BT H K — P E 8 AN B EUR e L
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A& R ETGENE 2 RS2 2 2 B FENE B FERE PR — 28—
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[0029]

14



CN 104927839 A OB P 8/15 7

D

[0030]  H:AR R—Ryo A BLJZ B 1958 LT FTid
[0031]  HAFHHENROLE
[0032]  BEAHLZ AR ZEMBEFIEHRE
[0033] BEAWZNENE . HFPEREZEMEFENE
[0034] EFEAHLERNE S AEREMRICE
[0035] BREAHZE N TGENE 2 UERZEME ) |
[0036]  BE A HLZ AT UERE R ICE 52
[0037] BXEAHLERNTTUENE 2L 2 R GE L5 2
[0038]  BRE AW AT TUENE AR Z RO AR Z M ENE
[0030] B EANZE AT TIENE L mE VB Z KOS AR ZE A A
Z
[0040]  BEAHLZ AT UL Z  RICZE AR Z BTN Z R S
[0041]  BREAHZENZETUERE R IGZE B FENER S RS Z .
[0042]  fiLifetth, HA g5 (1) Frd i BB L a e ZE R ROLE
[0043]  fiLifetth, HA 45 (D) Frid i B IEE M EY g 1-33 KL &4
[0044]  n&ERER (1) Frid BB A RS0 S T ROt 88 1Rl 4 i, AT DL S gl A
A DU A AL SR A s ngs iR (1) Bk il B A 845 K f AL A ] LS i 4L
[ — R G4, W] DURIRE AR (D FRBAMEFR A L LR &,
[0045] AR EIANLEEROEAME, 3 — PO 77 KON, A VLB a5 B
W TGENE R RE VROCZE B AR E B FENENN, Kb ROtEH&H
—ME—F L BRI (D MG s — Dk, KRR EE — P E— R DL B
LRI 1-33 A1
[0046] A HLHEURICEB R R NE S A ICROCEEM ARG mR (D Miks
WIE R E MR A& (D (A WIE R EEMRL HIRENBENRACZEER
20-99. 9%, L% 80-99% , AL A 90-99% .
[0047] AR EAANLHBCROLEAEAHLZ SR N 1-1000nm, $£1% 50-500nm,
[0048] AR EHRIANLHBUROGEAAEMI AR HEA LM (D K Ens, 7T LT
B H AL, 2 S GEN B BB R RO E PR E BN SRR R,
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MR S6 FO6 LDMEEE FDL.

[0040] A AL BRI GAAT 7S FUE i E N TOENE, I B B A IR I 1) 75 5T
A VERE, RS AT Rt FONBHARAE I B RO )2 B BT B HA M (D ki s
Wab, i v] LEFEHAR /N P A E T A AUL G, B EARR TR A = 5 &
WA BOR A B 2 A B R A Y ST S 4 =K (hexanitrilehexaa
zatriphenylene) .2, 3,5, 6- VU5 —7, 7,8, 8 — PUE — FAX KEE (F4-TCNQ) | 58 245 JE s
W | BRIy | 5 0 BT PR R

[0050] AR HIANEEROGEMMROGE, BA IR RRCETE, AT DURE 75 208 5
A WERIVE . BRA KBRS (D WEWERNTEC AR RSN, 3E 7T DU EC HAth
BECFARM L, B RO R AR R T LISk BT VAR B VER VBB SR R I A D —
SRERNANEESEY.

[0051] AR AL HEURGEAF KA ML AL b B E SR BRI 1) W& it pe, fe
A A B B AL F 21 RO 2, RAR KRR 3. T LLGH M &4, H
FARRT I A e R A4 R A AT SRR R G SR AR
YRR S R E RN AW SRR G AL S FED MR E AL S
SBEAY) (0 Alg3) ARIIRENE Y R IR S

[0052] AR EHAHLHEUR EERF R N, 7T A R e AR BRE A B HLZ
i, 3R E IS R BCE T R AL A, B B B 4 8 BGE T < R AL S W B
&AW, AT LA MMUEAE Y, Ha AR T e E SR R LR R E
AN EE A B85 8 SR B iAW R I A A B A A < B
B T SR A VL S s DLk e AL AR AL L 8- R L R R | B IR TR
e 8— FR LIRS (A L AALES EALES VB B EE VIR IR R AL R, IR B A AT DL A
F AT DUR-A 448, 7] DAER A A DL BUR JeA RS &3

[0053] AR B HIA AL BUROGEA A VUZE R — 2, 7T DUE IS 12 A R
BV TR IR ERTE B ERIE R ERIE B W 55 T BN 77 2] 4% o X T4 @ WL mT AT
P78 A B IR AT 4%

[0054]  #RAFSEIGFR I, AR (D Frid i B F &M &4, B8
SE T, FIROGE, WIROGARE . KT HA B G b E ra VLR BURO L8
BAWBUROLME R iF A A B 5 LR G ar K B A

i =] 154 BR

[0055] W& 1 WALEW) 7T EZHGE R ;

[oos6] & 2 MILEW 15 MEZRETE A ;

[0057] K&l 3 NAKHM—FANREOLRMAEMREE

[0058] i1, 110 AR ABIEIEMR , 120 AR AHM, 130 REF AT IIENE, 140 AT A
TAEH ), 160 R AR ICIE, 160 RF 452, 170 AR B FENZ, 180 A AN
o

LN
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[0059] 4 T W FEANRUAR AR B, Frzs LR )+, (H 2 AN R Tk
[0060] g}jﬁ‘[ﬁﬂ 1
[0061]1 ALAW) T G K

[0062]

oL 71 58] £ 7-2

0’ on Br O’ Br n-Buli e 72
S R
OH
FER 7-3

R 74

[0063]  HH[A4A& 7T-1 BYE HY

[0064] £ = 1B, NN 4- Z 2K FF BRI A B2 (10. 5g, 50mmol) , 4 ¥R 28 I Y I
(11. 7g,55mmol), BRERER (13.8g, 10mmol) , P4 = ZKIE/HAD (100mg, 0. 075mmol) , 50ml H7K,
100m1 [ PYE KRG, SN 10 ZNIF, A, IR SRR BE 2 B, T8, W4, ™ & Z 15
B 13. 4g 7= 5, P2 H 89% , FAB-MS: 302. 1.

[0065] [ {4 7-2 (A Ak

[o066]  fE = 1B, I E4E 7-1 (10g, 33mmol) , 50g I 2 TR IR A T Nk 2 160
FERRE 5 /SNBSS, Y5, RINUKK R, I R R AL, T4, W4a, HL7™ b H B 45 A5 3
6g i, RN 67% , FAB-MS: 270. 3,

[0067]  H[E){hk 7-3 (A AL

[o068] 7 = I KE M o, Jm N 9,9- — F 2 - 25 -2 Bl 8 (10g,42mmol) , 4% ¥2 fill 2K
(23. 6g, 84mmo1) , FRELZ 4P (13. 8g, 10mmol) , PU = ZKFL 4T (100mg, 0. 075mmo1) , 50m1 17K,
100m1 [ PSR, KON 10 /NI, ¥4, IR S SRR HL, 08, W4d, ™ e Z 15
B 12g 77 &, P22k 82%, FAB-MS: 348. 1,

[0069] L& T B R

[0070]  FE= 1R, A FE4E 7-3 (5g, 14. 3mmol) , 50m1 4 Y kg, 12 1 2 -78
FE, AN 5. 8ml () 2. 5M [ IE T B8 1 1E Cbtia M (14. 3mmol) , )R B 2 /NI, IV A
[ 44 7-2 () DY SRR I IR (3. 9, 14, 3mmol) , SR J5 2212 T 3 == 5 S B 4, A TK K A,
H 18 CBR A, W 4543 2 vh [A4E 7-4 R, 8 S5 0N 50ml [ SR A bml K ER 1,
INFER 5 /N, BREVER, I S U B B, 0, We4d, M ah & E 43 2 3. 8g 7~
i, P22 51 %, FAB-MS:522. 2,'"H NMR (400MHz, CDCl,, §):8.41-8.43(d, J = 7. 6Hz, 1H),
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7.90-7. 95 (m, 3H) , 7. 69-7. 77 (m, 2H) , 7. 36—7. 54 (m, 6H) , 7. 06-7. 20 (m, 5H) , 6. 74-6. 87 (m,
3H) , 1. 60 (s, 6H) « ZHLIEEIWE 1 Frx.

[0071] %b’@‘[ﬁlj 2

[0072]  LEW) 15 BIE R

[0073]
5 Beon COOCH, " ‘ : O
+ @Jﬂr - OOCHa .

e 15-1 HlE ik 15-2
B, n-Bull o el 15-2 5 O O
I — = 09 oy
HE A 7-3 O

A 15-3

CH3COOH

&1 15

[0074]  HR[A4A 15-1 B9EHK

[0075]  7E = L1 REJR A, NN 4— R FFBEWy Bl FR (11. 5g,50mmol) , 4R ¥7 4% H g H I
(11. 7g,55mmol) , TR 8 (13. 8g, 10mmo1) , PU = 2RI B4 (100mg, 0. 075mmo1) , 50m1 [ 7K,
100m1 f) DY IR, [ B2 10 ZNIF, Y40, NN &R KA B, 08, W4, FHL 77 ik IE A 1R
B 12. 6g 7=, FEEEN T9%, FAB-MS:318. 0.

[0076]  HR[E4A 15-2 K& RK

[0077]  FE= 1B, INA A4 15-1 (10g, 31mmol) , 50g [ 2 KR A INFE 160
FE RN 5 /NI, Y5, RIN VKK, I R R AL, T4, W4a, HL™ i H B E 45 A5 3
6. 3g 7™ i, PR EE K T0% , FAB-MS: 286. 1,

[0078]  {LEH) 15 BIE R

[0079]1  FE=LIReii A, INAFE4E 7-3 (5g, 14. 3mmol) , 50m1 )5 P PLE, ¥ &1 3 -78
FE, IO 5. 8ml [ 2. 5M A IR T B4R A 1R Ot i (14, 3mmol) , SN 2 /NI, RN IE A H 1]
1 15-2 [ PU SRR E W (4. 1g, 14. 3mmol) , R J5 A%+ B I8 R MOE A, I VKOK T, FH 2
MR CBE AR AL, W 413 2 Fr RAE 15-3 BFR™ 4, SR A NN 50ml ) £ B AN Bml [ ER IR, in A
[ 5 /NEE, B BV, TN SR GRS , THR, Wedn, R mEAEE TR R 4. 1g 7, 7
% 53%, FAB-MS:538. 2,

[0080] 'H NMR(400MHz, CDCl,, §):8.13-8. 17 (m, 2H),7.91-8. 03 (m, 4H) , 7. 36-7. 56 (m,
6H) , 7. 06-7. 22 (m, 5H) , 6. 88-6. 93 (m, 2H) , 6. 73-6. 75 (d, ] = 7. 6Hz, 1H) , 1. 60 (s, 6H) . %W
wEE W 2 s

[o081]  sZfiEfs] 3
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[0082] ALAEW) 1 WG K
[0083]

O Q Br O 0, Br. n-Buli A 7-2
Q OH + @/l — Q O ' e :

B
\
OH
o 1-1

9 O g O CH3COOH
O. OH —
5 J

E R 1-2

[0084]  HH[AMAA 1-1 BUEHY

[0085]  ERFF[AMA 7-3 I-& AT IE—FE, Bk 7 H 3- R IFRRIENEE AR 9, 9- —H A -2 7
BiER, 7728 75 % , FAB-MS:322. 5,

[oose]  fLEH) 1 HE R

[0087]1  BRAL G 7T WA RCTTIE—FE, A A AR 1-1 A8 A [a) 44 7-3, 77 3 0h 49 %,
FAB-MS:496. 1,

[o088]  SLJiEfsl] 4

[0089]  ALE&H) 10 HIA B

[0090]

0 Br Bl [k 15-2
O

411 R A1 0-1 WEP 10

[0091] AL W) 10 B4 R TT VR ERAL &) 15 B4 R TT v — A, F R aA 1-1 488 o )4k
7-3, /7% N 37%, FAB-MS:512. 3,

[0092]  SLJiEf5] 5

[0093]  fLEH) 6 HIEG K

[0094]
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O N Br N Br n-Buli Rk 7-2
S A oo & o
OH

0
oA 61 /@
L

A 6-2

thaire

[0095]  rfajik 6-1 fA AL

[0096]  PRAPAMA 7-3 HG R TTVE—RE, I 9— ZEJE — ek —2- Bl ERERAR 9, 9- —HIHE -2 7
BiIER, 77284 73% , FAB-MS:397. 6.

[0097]  fLAEH) 6 A R

[0098] A RETTVEERWAYD T WA T —RE, FFP ik 6-1 B Rk 7-3, 722 31 %,
FAB-MS:571. 2,

[0099]  SEjifs] 6

[o100]  f{LE&H) 13 G AL

[0101]

R

O N Br n-BulLi AR 15-2
O B

o E] .61 g 1£13-2

[0102] A RTTIEERAL G 15 A BT E—RE, A R4k 6-1 A& Fr )ik 7-3, 722 48 %,
FAB-MS:587. 2

[0103]  SLjiEfs] 7

[o104] A HLHLBUR CASAFI i 2%

[o105]  4nl&l 3 Frow, A FHSCHEH] 1 BI4LA4 7 i 4% OLED :

[o106] 5, KiE ]S 1TO B AEAR 110 ( B0 A B 120) ([ e 6 A A A A R
AT ) ARIRE 2B F K CBE TR B K5, HHASE A 30 7.

[0107]  #RJ&, 7E ITO F7&%% 5nm 5K HAT-CN A= 7GENJZ 130,

[0108]  SRJ5, Z%8E TAPC, JE K 65nm JE 2 5L 4 JZ2 140,

[o100]  ZRJE, £E4 AR 2 B 283 10nm B ROG)Z 150, Horb, (L&) 7 AR ROEH B, M
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PA 7% Ir (ppy) ,acac fE NGB IR AR KL

[o110]  ARJG, fEROLE FZ&4% 50nm JE ) TmPyPB /£ A HL %4 2 160,

[0111] &), ZZ%% 1nm LiF NH-FENE 170 A1 100nm AL 1E R #844BH#K 180,

[0112]  sEjEfsl] 8-12

[0113] R T it 2-6 b SR EBNEY 7 MENEOLE R AR RS, HAb R ER 5L
it 7 —REAT & AT

[o114] il & 08 F (&5Mon S KB WK 3) H Photo Research PR650 Y& i1 M43 7
1000cd/m* 5% % T L] 7-12 [E P MERE IR 1 FioR.

[0115]  Eb#eH) 1

[0116] &G, BB S 1T0 BEFEEMR 110 ( LT A A B 120) (A e 3 4 A e 4 B
ANF)) MRS FZEFK, LB, BR8Pk P, B A S A 30 7.

[0117]  #RJ5, 7E ITO FZ&%% 5nm 5 /) HAT-CN A2 7RGENZ 130,

[0118]  SRJ5, 28 TAPC, JEHK 65nm JE /2 AL i JZ 140,

[0119]  SRJ5, B AL R = F280% 10nm JEROG)Z 150, Hodr, (0G4 CBP A FAR K OGH KL,
M LA 7% Ir (ppy) ,acac fENBEGCIB IR AR L

[0120] ARJG, fEROGIE FZ&4% 50nm JE 1) TmPyPB 1 A HL %42 160,

[0121]  &J&, Z%%% Inm LiF NHFVENZE 170 1 100nm Al FE R 2$4E % 180,

[0122] Pl & m9 4 (457~ B WK 3) A Photo Research PR650 Y& ik % 45 7L
1000cd/m” 5% NPEREIER 1 Fiom .

[0123] ZF* 1
[0124]

ey W) R (V) BAER (cd/A) |biE
SLHER 7 7 4.3 35.4 e
LR 8 15 4.0 36. 7 K
SLHEE] 9 1 4.5 33.2 e
SEHEF] 10 10 4.1 35.8 K
SEHER] 11 6 4.0 37.5 e
SEHE] 12 13 3.9 39.6 5%
LA 1 CBP 5.6 20. 1 K

[0125]  FEAH[RIAIZERE T, R FH A5 WY A MR A 1) A4 e it 26 B0 A L F B8R Dl A 10 K
) WU LU, OF HLARE Ly, 0 B il A O B KA & W AT i (R AR T, AR W] 4%
HIAHLHRECOE A BAT R AR R A sl H s

[0126]  Z5fF frid &=

[0127]
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: PG
ava o Ck

™ =N
% [

AN

A< The Ve
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