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L. — PP EUR e 2, AR TR BRI BH AR A B A 2 TR 3 N A HLE , A ELE T,

i GHEBERE—NRICE, iR R ACERE —Fak 2 i N iRt 220 | KRR 1B4%
tEY

ik 2 &9 5 80 i % UL L HAE 100 F& % il &m0 Ea % Hoh
20 & % LN RRFREY
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R4
N
7 s Ary=N{_
R3

“onane TRV F R RN R 3

Ar, F1 Ar, AHE ST HLA (C6-C60) W52 5

R, 2 R, AH B A7 R - (C6-C60) J5 HLe & — a2 NIk H NL O FI S [ 2% Jm + 11
(C3-C60)D A5 5%, B R, 2 R, A S A USSR s A PR 1 (C3-C6D I
P i (C3-C60) W AGSEAHE , TE BRI B B R B2 3 5 8

FITIR Ar, T Ar, O J5 560 R, 22 R, (907 FE M8 05 B i — B4 — A el 2 A is A T 4l
I EARFEEAR <71~ 25 K 4R (C1-C60) Kk (C1-C60) %k (C6-C60) 755 LA Bk
(C6-C60) 75 FEHUARIE 1) (C3-C60) 7% 75 55 WAL AR AR S IR & — ek 2 ANk A N,
0 F1 S 24 R+ 18 5 JeEk 6 JTeZeEBEdt . (C3-C60) Figidt, = (C1-060) itk PRkfdt, —
(C1-C60) %EdE (C6-C60) 5 5L At e k. = (06-C60) F5 3k A A e 3k L 4 Mg 3k . (C7—-C60)
TIRBEFE. (C2-C60) HiFE. (C2-C60) Brdk F e HEMeIE | F el — (C1-C60) KEg Ik, ol —
(06-C60) F5IEEIE. (C1-C60) L4 IE. (C1-C60) FEfitidt . (C6-C60) FH4IE. (C6-C60)
5. (C1-C60) Frde ek (C1-C60) Lebhdk. (C6-C60) FFREFRIL REL AHIEMFRE ;

Horp ik RO6Z A8 —Frel 2 Rl il R ik 2E K 4 RoR i B E)

(b2 4]

Ry
Rus QGG Ras
poeeYy
Raz

Horp, Ry & Ry, A E O HL R IR (C6-C60) 753, (C4-C60) 24755 & A — Ak
H NJOFIS [FIZR IR T 1K) 5 JCEL 6 JTuAIRGe kel (C3-C60) IRGEdt s FTiR R, IR, [R5 8L
PN AN AL BT AR : (C1-C60) Frdk | xR (C1-C60) Hrdk.
(C1-060) fefa gk . (C3-060) FREidk. (06-060) 3L, (C4-C60) Ze %3, iz &t

= (C1-C60) Hrdt IR . — (C1-C60) Ktk (C6-C60) 754k A fi 2 A1 = (C6-C60) )7
T REREEE

Ry 2 Ry AHE RS HE R /R A (C1-C60) Hidk. (C1-C60) K4 Ik X 25 (C4-C60) A% T5
5 (C5-C60) FREEHEER (C6-C60) J7EE, FTiR Ry 22 Rye HIAR D5 i A pe ksl 0y FEm] i — A
—AMEREANE B FRERERR BB 2= U (C1-C60) ek (C1-C60) %t
SR (C3-060) FREdk i 2 EBUIE = (C1-C60) B A REgEdk . — (C1-C60) gk (C6-C60)
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4
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R‘tﬁ Rm

R, & Ry AHE IR HY ST K2 K48 (C1-C60) BEFE . (C1-C60) FEFk . (C6-C60) F5
B B BB (06-060) FFFREHUARIEI (C3-C60) Z 5 5L bk IL | AR A NSk . & — A Bk
ZAEE NLO RS FIZRF 1 5 JoEk 6 JuAFibidk . (C3-C60) kit = (C1-060) FidkH
e . — (C1-C60) Hidk (C6-C60) 75 3& AR pE L . = (C6-C60) 75 3 FF At e ok . & NI e 3L
(CT-C60) —FRpedk . (C2-C60) itk (C2-C60) Fedt Ik o — (C1-C60) Fra k. ok —
(C6-C60) FFREEIE ., (C1-060) L4 Ik, (C1-060) Laftidk . (C6-C60) 4L, (C6-C60) 75t
Bk (C1-C60) Fed itk . (C1-C60) FrAEPRAE . (C6-C60) J5 Bkt RAL ik a2t .

3. WIRRIESK 1 Bk i B OGEAR1F, FRFIEAE T, Ry 22 R AH B MO Mk B R IR 2544 -
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et (C3-060) M, — (C1-060) HEdk FAELe . — (C1-C60) Frdk (C6-C60) 754 FhE
Btk . = (C6-C60) J7 3k ket . S WIERE . (CT-C60) —FRpEdk. (C2-C60) itk (C2-C60)
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(C1-C60) LEftiEE . (C6-C60) FFAKE. (C6-C60) Tk, (C1-060) B IREE . (C1-C60) frtk
BiHE | (C6-C60) J7 B Pk RIE AR BRI

A 4 CRy Ry« NRysu S BE O 5

Ry, & Rye AHE PUSTHE A S0 B2 (C1-C60) LEdik. (C6-060) 753, (C3-060) 2% 75
S IR R ARSI S — R ANE B NS O F1 S 4R T 1 5 K 6 JTAY IR SE
(C3-C60) etk = (C1-C60) fedt R fe it . — (C1-060) Fdk (C6-C60) 774k btk =
(C6-C60) 7573 ARELEEE SR EE . (CT-060) —FgEdk | (C2-C60) k. (C2-C60) Fedt &
B (C1-C60) FE o FE. (C6-C60) F5 3L aFE. (C1-C60) L4 FE. (C1-C60) KEftiFE. (C6—-C60)
T (C6-C60) J5 I dE (C1-C60) LA FRIAE (C1-C60) KEFEFRIL . (C6-C60) 75 HEFRIL
BELHE BRI, Ry & Ry SAHARIEURE nT i i B A s A A1 (C3-C6) ke k.
(C3-C60) I FEAHIE , TERUE I B BRI B Z 05 3E

e b 1-5 [HEEL,

4. WIRMESK 1 prid i s EUR A, SRR IR T, Ird A ALZ B8 —Frek 2 Fh ik B
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KABEBACLSYEAL MBI R L RH

B G

[0001] A BHWD J —FhFEA b (1) AR A AR 2 (R4 AN A ALZ B SO G, U
Jo— Bl TR A AL AEE T I K 1 ROR RO R B BUR O GER Bk EUROG)E
A FE B AEY, KRR T, Thid B2 &K T 80 & % UL E HAR T
100 H &8 % A Lm0 EE % Hoh 20 HiE % LU RS .

[o002] [fb2%X 1]

[0003]
R4
~N
R /N Ary /R4
2 — Arz—N\
Rj

[0004]  JLHA, ¢ nne X XUBE ) 5 R B

AR

[0005] W RgH, HEUR G (electroluminescence device :EL device) /EN B A
DGR R B AL AR B, R ECRE &, i N FE PR I A R BTk (Bastman Kodak) 24
H) T 1987 AEH A A AL EL 280, Bl A AL EL S8 0R8AR 5+ 05 B i e MR il &5 1
HH TR RRICERIMEMER (Appl. Phys. Lett. 51,913, 1987) »

[ooo6] A AL EL g8 F HAE v AR (B ) FI8 7 E N sl CFIAR ) 2 18] B R 1)
AN E N AT I, AR 7O B 500 2%, N & ORI F . st HAa an R
R AT LR AR SR m] 2 i i) (Flexible) B BHEEMR I, 18] DLAE L 25 B 114 Bon ik
(Plasma Display Panel) BiOGALEL BoRasfKHUE T (10VELLLAR) a3, DhEmFER D,
BN F . IFH, AHLEL 2840 Bon g, IO LA 3 R EE, RIEA T —Re B
a2 E H o DUT R R HEAH 2 AL EL SR R -

[0007] (1) V556, 7E1% B EE M By 38 B A4 ot A AR ) ol i A A 170 (indium tin
oxide) o

[0008] (2) frH FREX7UENJE HIL :hole injecting layer) . Z7UEN)E FEE H4H
k% (copper phthalocyanine (CuPc)) &7 10nm & 30nm JE /¥,

[0009]  (3) ZJ&, B 7fE )2 (HTL :hole transport layer). IXFh2E7&dZH 4,
4" =X [N-(1-ZFEFE)-N- 27K ] BexE 4,4’ —bis[N-(1-naphthyl) -N-phenylamino]
biphenyl, NPB) Ui L4 30nm & 60nm 5 /&,

[o010]  (4) fEH LB ALK OL)ZE (organic emitting layer). UbH IR #E ¥ 2 iR
4 2% (dopant) o K IGEE L (green) N, A WL A OGE —BHH = G-I EH)
(tris (8—hydroxyquinolato)aluminum,Alqg3) YiFRZ) 30 ~ 60nm /&, B4 (dopant) £
{8 N- ALY g E] (N-methylquinacridone, MQD) »

[0011]1  (5) EH F4ks e pi i &%= (ETL :electron transport layer) FHHL TVEA
)2 (EIL :electron injecting layer), BiJEH TN EHIE. K& (green) G, H

6



ON 102224217 B OB P 2/107 T

TR (4) 1) Alg, BA BRI FE5ee ), BRIt A R 2 nAME B FENE /5
=P

[0012]  (6) BE LN, 5 J5 T AR R

[0013]  SCT 1 b BT ik iy &5 1), AR AT T e R 06 2 1T 43 ) 3R A W (5 L 2108 RO A
ko Fy—J5 1, BAA I H T 3R1S 4 L RO LA I S (L R OD6Ak B WA AEY) I 75 iy AR G 380%
ANEE [ 8

[0014]  ZEA ML EL 2547, ¥ R GRER A5 Ay S5 T Re 10 fe B B IR 3 8 RO B, X 28k
FE RN B R AR LR AR ACRAS T2 77 8 m, R U IE B R =, 5
BUTRRIS AT 5 3 fift s TE A 350 R

[0015] A HLA MBI KES A & 0 TR FUE 2> TM L AR 5r T RIIM B 7600 T 45
T AL & & B GG B IAia MU e R X R R M B = - (8- Rk )
ALY E SRR WU T ISR B BOR LR AT A % T B8, e i
MNIXET]SRAT 05 B BN L0 n ARG, A SR B B R B

ZEAAE

[o016]  (— ) EEfRHRIIEA M

[0017]  [Rlik, A< B A R ek T ik DA 1) 5% i 45 51, B T A WLZ R AAE AR B
BHAR A 3 AR - Ta) ) HELBSOR B 38 1, Pl A ML 2 AL 3 R 2 A S A A O RO BA
AT R AT R KA A BB O R

[oo18] AR HMTET 25— 40t —Rh B a8, FEAETAR b B BHAR AN FH AR 22 7]
FAGANZ, TR ENEESEROCIE, BTk ROGIZ 58 20 2 i =0 X 30ROk
B LA LBNRA A 568 = R e TR ROGZ T, BRETIR B8 2 et dE
— B LA =R S ORI 5 5 = PR A A R e 3 FL R ek A 4 LA
— 5 LR A TR AW A ALK BH B8 FLt .

[oo19] (=) HEARFE

[0020] AR BH¥D K —FhSEAR b (1) BH R AEH AR 2 (R4 NGB HLZE BB BUR 681, TTHW
K—FRENIEARESH — k2Nl P 1 RRB MG IR EER
LU LA, HRFIELE T, Tk B 24L& 9000 80 H i % LL F HAK T 100 H & % 1M A
BT 0 % Hoh 20 % UL B RAHIE S

[0021]  [4b2%aX 1]

[0022]
R4
>N"’Al"1 /R4
R N\ Ar N
Rs

[0023] A, 6 pne 2 X XUBRE T 5 R MBS K

[0024]  Ar, Fll Ar, AHE SRS HIR IR (C6-060) WV J72%, B — ek Z AL B NL 0 T S 11

FRIATI (C5-CH0) WFA% 752

[0025] R, & R, AH M7 IR R =3 (C1-060) KedE. (C6-C60) & H— P EA

%6 H NLVOHTS R 71 (C3-C60) 205 A bk I i ACR kS &5 — a2 ik B NLO Al
7
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S 2% JR -1 5 JGEK 6 AR BEAE | (C3-C60) MkedE — (C1-C60) Lk A ftfi s, — (C1-C60)
Fidk (C6-060) 77 2& Rk = (C6-060) 773 FRELEIE G RIFEdE . (CT-C60) —Fifidt,
(C2-C60) #idk (C2-C60) Bt J 2 FRBL . (C1-C60) Fral e B a— (C6-C60) J7IE2 2.
(C1-C60) HEFIE. (C1-C60) FimiZt. (C6-C60) F74IE. (C6-C60) FimiZt. (C1-C60) ki Jik
5. (C1-C60) BEBEpiIt | (C6-C60) 772t BRI AL BUR A, B R 22 R4 SAHAR I HUEE
Al B s BA B (C3-C6) MEREEED, (C3-C60) MEARFEAHIE, T IR A ok # IR sk £
W53

[0026]  FITid Ar, Al Ar, FIV 5556 NP Z 05 FE R R, 2 R, 1) 753k 405 56 JR b 5 R ek
SR bR R S R AR L = (C6-060) R MR E . S WIBR L BB
R o N i S G S L [ S S [ S i R L R S e
SO R P — A E A A P ARSI T =R E AR (C1-C60) 4T
%=, (C1-C60) St (C6-C60) 772k A BRA (06-C60) 775 HUAREE ) (C3-C60) 7% 7
S IR RAR IR S — R ANE NS O S A% 5 T 5 oK 6 JTAY IR ESE
(C3-C60) Fpedk . = (C1-C60) fedk kit — (C1-C60) Bl (C6-C60) 7574k Ak pidt . =
(C6-C60) 5% AR EE & NIFEdE . (CT-C60) —FpidE. (C2-C60) Mtk (C2-C60) HeiE &
B HRMREL B ER T (C1-060) fra s BREL T (C6-060) FFEEZ AL, (06-C60) 755 (C1-C60)
FiFk | (C1-C60) Hidk (C6-C60) F53k. (C1-C60) K IE (C1-C60) Ktk (C6-C60) 754 Ik
(C6-C60) k. (C1-C60) fefa Ik (C1-C60) FritpiE. (C6-C60) J7ZEFRAE R I i
R,

[0027] PR ROGE LIS AFE—Frek 2 Ml T i 2 2 3 KR EM 59
[0028] [fb2%sK 2]

[0029]  (Ar,) ., ~X-(Ar,),

[0030] [4b2%sK 3]

[0031]  (Ary,) Y-(Ar,),

[0032]  fiidfb 2% 2 Fifeaak 3 o,

[0033] X & (C6-C60) V. 75FEmk (C4-C60) MFA% 754

[0034] Y R IEIL ;

[0035]  Ar, & Ar,, AHEJSZHEH (& (C1-C60) %idE. (C1-060) frdade . ki, (C4-C60)
Fe 54k (C5-C60) Mpettal (C6-C60) 4% ;

[0036]  JITIR Ary, & Ary, REE BRSO BB Oy v i — B — A e M E A TA
RIEAC B B — B DN EUREER (C6-C60) F5 B (C4-C60) 74773 B B H
i 2 PUARZE I (C1-C60) KEdEk . (C1-C60) Frad k. (C3-C60) MLk x5 J2E — (C1-C60)
Fe s PR . — (C1-060) fidd (C6-C60) 772 Fatkidhal = (C6-C60) 773t FREkess, H
TR (C6-C60) 752 E (C4-060) F0% 4 — a2 1k A 4 BB RIEEUR I B i
FZHREE A BRI (C1-060) %EdE. (C1-C60) Fraa i (C3-C60) kit 2 B IE —
(C1-C60) HEdk b, — (C1-060) FidE (C6-C60) 773k it pi itk = (C6-C60) 772 ik
Pk

[0037] a.b.c fl d AHE MK 1 2 4 (L,

[0038] AR BHHR AR “pedk 7. BRI T AL TS et I EURIE A S RN
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[0030] AN/ BHHc g “ 5L il 22 MR — AN BT RAT A A WL, AN RS
YA 4 2 T A, U 5 B 6 NIRRT R IR R R o HARSIIALRE ORI 2RI R
ZRFE B FE EEE I L L R IR AESE (triphenylenyl) TEFE FEIE B L IR P 2R SR
e B H, BT I,

[0040]  AABHHACE “ 2T AL S 1 & 4 DN E N O F S 245 16k 25 H i 48
JAF, BRI AR D R SRR T 1 05 k. AR5 RN DA 5 JnEk 6 Jo IR AT AR sk ] LUK
H—AWEN HERAW AWML L0573, I HT UG MAT, 2405 FnT a8 A o7 5%, L
i, BR A S 1 ] DU SR AL B AL TR 5 B N- E AR AN Rt . HARSE B Ry
77 FE , UIRIRFE L AT  EL I | IDK W6 | bl A | W s I — B SR R L | S SR
AL O TSl =R L PUMRSL . =S PUMESE (BRIASE (furazanly) AHEIE S LR 3
WAIE I MARRIE 2 IRAR DT I, QR IR 2 R Wy I | S R IR I R IR I | 2K T
WE WS % I S M MR RE L 2 I 5 M | R R MR | S | W | W W | Mg s B | e — e
B AR | e WSO R BR 55 s b | s B s L P WAk 56 | S g SR 2 () — AR 4 A A
%5 (benzodioxolyl) ;LA RAHR ) N- 48404 (490, nibme 2 N- 4404 ek 2 N- 45 404))
Feff 25, (AR F .

[0041] TR ZEFLAHE |- 255500 2- 2538, iR BUSE ARG 1- B 2- BJLR 9- B, Ak
WG |- B 5L 2- B L3 Bk 4- B FE A 9- Bk,

[0042]  JFH, A& BAH IR MIEF " (C1-C60) ekt & BURER B 1-60 Mk R
T 1720 MR IR T B 1-10 MR . A7 (C6-C60) 5 5E" #i4r BIHURER] B 6-60
AR, 6-20 M JR T, BL6-12 MR 1. &7 (C3-C60) 24 55" 8 /r iHUAREE ] B
A 3-60 MR T, 4-20 Mk JE T, B 4-12 MRIE T BE7 (C3-C60) Mpedd” #i5r BIHL
AREERT HAT 3-60 MR 1, 3-20 MR IR 1, B 3-7 Mk IR 1o 5" (C2-060) MiZkapk
B HURIE T B 2-60 MR, 2-20 AR T, B 2-10 MR IR o

[0043] A% B LBUR G388 0F BT BA mT DU SO AE 1K - B35 2 (WA T RE AL 4
(RIATL R 225 T H 2 B 2 AT I S B8R AT R O e 3 B, AR B AT s IR BRI 133K
AR AT 1 ) @55, - ELnT i R A BRI R JE I st e - R A

[0044]  FTiRAb 22X 1 B 2k &9 R S TR A, S04 80 B % LA I HAK T
100 EE % KR 80 EE%<MAMEE< 100 EEY% ) MET 0 HA 20 EE%LUFH
KA 0 EEY<NAKNSES 20 EEY% ) MEKREY.

[0045]  FTiRAk 2230 1 4B I S Ar, R0 Ar, AH B SRS MR B R RS54, (H AR T
i

[0046]
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e @ G 6 A 4

ng
N N
R15 R16 e Nv

R17 Rﬂ
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W

N . O R A
A Eﬁ% elselsselis sl et,

Ny
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Rﬂ Rer
Q! @—@f »@@’\\; 2@%\\3 HEg HE M
[0047] R, & Ry, #H H Bl 37 3 R 7R & Gt i E L = AR (C1-C60) % FE. (C1-C60) Hi FE
(C6-C60) 53k HABEA (C6-C60) HEEHUACHEULILM (C3-060) 4774 kA | mﬁﬂ%
WIS B A — A EEZ AL E NLVO RIS 281 5 B 6 JTeAIF et (C3-060) bk, —
(C1-C60) fedEMRELEHE . — (C1-C60) fidk (C6-C60) 753k kst = (C6-C60) 773 Ffk
fidik G NEEE L (CT-C60) —FRgEdE. (C2-C60) k. (C2-C60) HrFk FIE. Fpo — (C1-C60)
Freaa g Bk T (C6-C60) FFIEEIE . (C1-060) HradE. (C1-C60) Fefidt. (C6-C60) 4RI,
(C6-C60) F7iZE. (C1-C60) Lt i, (C1-C60) Lihimit, (C6-C60) JHREIRIAE  FRIL AL
AL,

[o048] I H, kb 2% 1 B IL G R, 2 R AH B MO HE R IR S KT E& . (C1-C60)
Fi st xR (C1-C60) fidE A — DB EZ ML E N O R S B2+ 5 JUEL 6 JTT I FR
Fe. (C3-060) FREERE. = (C1-C60) Bk AL fe Ik, — (C1-060) fedk (C6-C60) 75 It Al f
JREE, = (06-C60) J53E ARk SRR, (CT-060) —Hidt B K. (C1-060) i it.
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[0231] ﬁﬁ%%%ﬁﬁ%%ﬁ*Jﬁﬁ@éaﬁ%ﬁ*%i&~%%%%%ﬁ&ﬁ~%
B Z ZE AR (chalcogenide) B & B EMEEANYE (LUF B IXLEFA
“RIEEZE") KR B, R R 60 BUZ RIBH AR 1 B AR & 8 I AUB e (B
WY 2, IF HAE RO BUZ AR s & it &8 B sl B A= . AT L
FeE JE 8o

[0232] PR B E S :Si0, (1 < x < 2) \A10, (1 < x < 1.5) .SiON.SiAION
S i a B LI SERA, B i LiF. MgF,. CaF, ®4bH + &8 <5 e & e S eE,
41 Cs,0. Li,0.Mg0. Sr0. Ba0. Ca0 2%,

[0233] AN, A B R HLEUR AR AF b, DUe AR B i) 2% ) — X WAl i 2 /b — g i
WOE BT AR A P RNE SR 5B 2 R A DX s T A A ) RV E AL M B 24 IR
Ak X R T 2 AR A IR R A I, 15 AR A IR B R e A T FL T
TEARUER AT Sy o JLAL, 2 7RSI R S8 AL A P 1, (015 VRS X B RO/ B
T IGE NI AT 5y o RIE BB T & Pl ik 2 R R34 (accepter) fb&
Yo ARIEREEES AWM &R E S B A W 2R & EAE AR
=x/B

[0234]  phAbh, A B ER AL —FhAa WL BH B FEL I, A% & B 978 HLK PH B8 it IR R 1E 7E +
BEA—DNEREZN TR A BB EY, TR BB G R 80 EE % UL E
HALF 100 EE %S T 0 EE % Ho 20 EE % U RAEEY.

[0235] (=) &R

[0236] A<k B HLEUR G2 SR 80 B % LA HAK T 100 & % i A & T
0 HE &% Hoh 20 i % LU H I R B SR S IIE B 24, Bos Bk K
FERCR L R UT 1Yl B R T (A8 A

i (=] 5% AR
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[0237]  [&] 1 24 OLED #&fF()#kim K .
[0238] PPl 3= Ehwic vl B

[0239]  1- BEIFELAR 2— & B AR
[0240] 3-ZGEANE 4= BIUERZE
[0241]  5- KE 6— H L5 )=
[0242] 7-HTFHEANE 8-AL K

BIRLHEA R

[0243] NI, Ui BH AR B AR 6 R R DA B A B 1 A B A, (H LR TR
St 7 35 FEAS BRI A & B VS

[0244] [l &451]

[0245]  [3H)44 1 1454 223 K4
[0246]

P i e G
K- YN I
o~ 300

1-4

O QR od
A SN & “’ paravelds

[0247] L&YW 1-1 (2%

[0248] FEAR LM T, ¥ 50.0g 2,7- — V8% (2,7-dibromofluorene) (154. 3mmol) Fi
69. 2g S AL (1. 23mol) HEAE T00mL DMSO JG¥AZ1E] 0°C, ZE12 N 113mL 2818 /K FF i
FE L/ o SR, SR b0 38. SmL LR A (CH,T) (0. 617mol) JiF, ZEMBARTHRLE , 48 % i 4F
15 AN/ o S NEES VIS N 200m ZETR/K R &5 R M, H 300mL — Sl e AT 2 0. 1S
PIRIA HUZ AT W Ja  MTRE IR AR i (IEC kT © —& Fke= 20 @ 1) 1331 53. 0g
&4 1-1 (0. 15mol) o

[0249] 4L EW) 1-2 1) &

[0250] ¥ 53.0g 4L& 4 1-1(0. 15mol) ¥ f#AE 350mL PY S Wi 1, 78 —78°C '~ 2212 W% I
63. 2mL (158mmo1) IF T Z&8 (n-Buli) (1.6M T IE 4+ ) HEFE 30 43805, A 16. 3mL
N, N- ZHEEPEZ (211mmol) o 224 R FFBiH: 2 /N5, I 20mL NH,CL 7K A
20mL ZZR/KE RN . 73 B NLZ, s K BREH S, H 100mL R @ IE Tk (1/1,v/v) &
gh i, TS 3 20. 9g LA 1-2(69. 4mmol) .

[0251] AVl 1-3 HHile8

[0252] 242 4% 20.9g 1L &4 1-2(69. 4mmol) L 12. 5g — 2K % (104. 1mmol) «24. 1g Tk 4 %
(104. 1mmol) A 332mg EEEE4E (Pd(0Ac),) (2. Immol) & ¥FLE 800mL A ZEH, Ju A 0. 6g —
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TEBALE (P(t-Bu),) (4. 2mmol) JG{E 120 CHEFE 4 /NS N 100mL A1 S AL B KB
F 150mL 218 Z AT 2 B 3t vk s, A 100mL AR & IE % (1/1,v/v) 455, M5 E)]
15. 2g &4 1-3(39. Ommol) .

[0253] ALEY 1-4 Hhl £

[0254] ¥4 15. 2g &4 1-3(39. Ommol) L 1. 2g NaBH, (42. 9mmo1) ¥ fif 75 VY S WeM 150mL
oL IR 0°C, B N\ 80mL FEE . i 30 23805, BN 100mL 28 17K 45 3 S A 3 H 200mL
LR LG AT AL, Pk He 58, FRERCAE (v ( & Fde / Chi= 1/D) 93] 13. 2g b A
) 1-4 (33. Tmmol) »

[0255] AL &M 1-5 [1iil#%

[0256]  #% 13.2g 4L A4 1-4 (33. Tomol) IO | N 48 )5, FEESW N, JIA 70ml. = &
TR SR AT H R . A — D RIVAEZS TN 30mL = LR W BERR £, #T FF R 2212 A
11. 2g Bt (33. Tmmol) 7E O CHiHE 30 438h. W &AW = LI WL £ KNI S M2
HAWEY 1-4 FIRNERT o KR EHET 2] 150°CEHHE 4 /pit e RNE G, @il
PN DR = R 2R 5 FH 500m 1 /K IEATIEVE, H 500ml. L8 S EEHHAT A EL, Ja kT8,
R AEEIEE (R OTE / Bki= 1/1) 53] 14. 2g tL&4) 1-5(28. Tmmol) .

[0257] AL EW 1-6 [1iil 24

[0258]  #% 10.0g —ZKf% (40. Tmmol) ¥S#LE 100mLN, N- — FIEE FEERZ 5, A 413 0°C,
TESHMR AN 32mLN, N- ZFEEFREZ (407. 6mmol) , 212 0°C J5 2212 A POCL,.
WIHAFE 30 73805, 78 0°C N 2120 N R = 2RI A4 1 o 45°C R FHiHE 18 A/t
Ji » A BN EA IS EA B AT, I I = K G AT BidE o X S i AR B i ] A 04T ik
P&, i FHZKIEVE 2 I FHEEEYE 2 20, 321 10. 0g 454 1-6 (36. 6mmol) o

[0259] AL &4 223 [l 2%

[0260] ¥ 7.8g &4 1-6 (28. Tmmol) 1 14. 2g A& 1-5(28. Tmmol) MBI 2 WV 2545
o AT IR T, RS R AEREE S, i 500mL VUSRI HEA TV AR ISR E1E] 0°C . 7225
AN BT 8. 6g BUT AR (t-BuOK) (43. lmmol) WSAALE 100mL VUSRNG5 , 14 L 2218 i
ANBIBEA GV RN AR 75 0 CHIFE 2 /N, I 800mL 5 28 1R /K AT Bt « X 1k
b2 ol P [ AR A T Ol s o 0, AT 75 21 4 FH 600mL FBETE W 3 VK5 100mL 4R gk
ATHEYE, F 80mL DY A 500mL A EEEAT SE45 &, TS 3 11. 2g 54 223 (17. 8mmoll ,
64% ).

[o261]  [3HI441 21454 383 K+
[0262]

[0263]  # 10. 8g k&4 1-3(28. Tmmol) F1 14. 2g 454 1-5 (28, Tmmol) I B W 75 88

Jo s AT IR T Hl3E B4 S, N PSR 500mL HEAT W R G 12 #18) 0°C, 4 8. 6g

BT AR (t-BuOK) (43. lmmol) YAMELE 100mL Y5 HRNE f5 221834 A\ 2 B A ge ., 76 0°C

BidE 2 AN BN 800mL ZETE/K AT HERE o SRR P AL [ A, o FLBEAT el s 3o g 45 2 [

. FH 600mL FFEEEATIEYE, B 3 k. H LB Mg 100mL AT PE, FH 80mL PY & kiR il
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500ml, FREEIEAT B 45 00, MM 3R 12. 9g 4L-&4 383 (17. 3mmo1,62% ) o

[0264]

R Bt il &1 1-2 1) 5 vl & RO G4 1- &9 786, 3% 1 Hh Bl &
LB R YEAL B0 E TH NMR AT MS/FAB

[0265] & 1
[0266]
e 'H NMR(CDCl, 200 MHz) MS/FAB
MEME | THEE
. [P 66302H, m), 681G, m), 695CH, m), 72(8H, m)
51466 | 514.24
7.77(4H, m)
5 = 6.63(4H, m), 6.95(2H, m), 7.36(4H, m), 7.49-7.5(8H,
6 Iy, 7.74~7.77(12H, m), 7.84~7.88(8H, m) 71489 | 714.30
5 = 6.63(8H, m), 6.81(2H, m), 6.952H, m), 7.2(4H, m),
10 |736(2H, m), 7.49~7.54H, m), 7.74~7.77(8H, m),| 614.78 | 614.27
7.84~7.88(4H, m)

[0267]
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20

8 = 6.63(10H, m), 6.81(3H, m), 6.95(2H, m), 7.2(6H, m),
736(1H, m), 7.49~7.52H, m), 7.74~7.77(6H, m),
7.84~7.88(2H, m)

564.72

564.26

32

§ = 1.35(9H, s), 6.55(2H, m), 6.63(8H, m), 6.81(2H, m),
6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H, m), 7.49~7.5(2H,
m), 7.74~7.77(6H, m), 7.84~7.88(2H, m)

620.82

620.32

65

§ = 1.35(9H, s), 2.34(6H, s), 6.36(2H, m), 6.55(2H, m),
6.63(8H, m), 6.71(1H, m), 6.81(2H, m), 6.95~7.01(4H, m),
7.2(4H, m), 7.77(4H, m)

598.82

598.33

86

= 6.63(6H, m), 6.81(1H, m), 6.95~6.98(3H, m), 7.2(2H,
m), 7.36~7.38(3H, m), 7.49~7.57(7H, m), 7.74~7.77(8H, m),
7.84~7.88(4H, m), 8.02~8.07(2H, m)

664.83

664.29

125

& = 1.35(%H, s), 6.55(2H, m), 6.63(6H, m), 6.69(4H, m),
6.81(1H, m), 6.95~7.01(4H, m), 7.2(2H, m), 7.41(2H, m),
7.51~7.54(12H, m), 7.77(4H, m)

722.96

722.37

149

5 = 1.72(6H, s), 6.58~6.63(7H, m), 6.75~6.81(2H, m),
6.95(2H, m), 7.2(2H, m), 7.28(1H, m), 7.36~7.38(3H, m),
7.49~7.55(5H, m), 7.62(1H, m), 7.74~7.77(8H, m),
7.84~7.88(5H, m)

730.94

730.33

170

& = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.81(1H, m),
6.95~7.01(4H, m), 7.2(2H, m), 7.36(2H, m), 7.49~7.5(4H,
m), 7.74~7.77(8H, m), 7.84~7.88(4H, m)

670.88

670.33

177

§ = 1.72(6H, s), 6.58~6.63(7TH, m), 6.75~6.81(2H, m),
6.95(2H, m), 7.2(2H, m), 7.28(1H, m), 7.36~7.38(3H, m),
7.49~7.55(5H, m), 7.62(1H, m), 7.74~7.77(8H, m),
7.84~7.88(5H, m)

730.94

730.33

203

§ = 1.35(9H, s), 2.34(6H, s), 6.36(2H, m), 6.55(2H, m),
6.63(6H, m), 6.71(1H, m), 6.81(1H, m), 6.95~7.01(4H, m),
7.2(2H, m), 7.36(1H, m), 7.49~7.5(2H, m), 7.74~7.77(6H,
m), 7.84~7.88(2H, m)

648.88

648.35

223

5 = 1.72(6H, s), 6.58~6.63(11H, m), 6.75~6.81(5H, m),
6.952H, m), 7.2(8H, m), 7.54(1H, m), 7.62(1H, m),
7.71~7.77(3H, m), 7.87(1H, m)

630.82

630.30

234

§ = 1.72(6H, s), 6.58~6.63(9H, m), 6.75~6.81(4H, m),
6.95~6.98(3H, m), 7.2(6H, m), 7.38(1H, m), 7.53~7.62(5H,
m), 7.71~7.77(3H, m), 7.87(1H, m), 8.02~8.07(2H, m)

680.88

680.32

246

& = 1350H, s), L.72(6H, s), 6.55~6.63(9H, m),
6.75~6.81(3H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H,
m), 7.49~7.54(3H, m), 7.62(1H, m), 7.71~7.77(5H, m),
7.84~7.88(3H, m)

736.98

736.38

27

& = 1.72(6H, s), 2.34(9H, s), 6.36(2H, m), 6.44(1H, m),
6.55~6.63(9H, m), 6.71~6.81(4H, m), 6.95(2H, m), 7.08(1H,
m), 7.2(4H, m), 7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H,
m), 7.87(1H, m)

672.90

672.35

297

8 = 1.72(6H, s), 6.58~6.63(7TH, m), 6.75~6.81(3H, m),
6.95(2H, m), 7.2(4H, m), 7.36(2H, m), 7.49~7.54(5H, m),
7.62(1H, m), 7.71~7.77(7TH, m), 7.84~7.88(5H, m)

730.94

730.33

307

§ = 1.72(6H, s), 6.58~6.63(9H, m), 6.75~6.81(4H, m),
6.95(2H, m), 7.2(6H, m), 7.36(1H, m), 7.49~7.54(3H, m),
7.62(1H, m), 7.71~7.77(5H, m), 7.84~7.88(3H, m)

680.88

680.32

319

§ = L3509H, s), 1.72(6H, s), 6.55~6.639H, m),
6.75~6.81(3H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H,

m), 7.49~7.54(3H, m), 7.62(1H, m), 7.71~7.77(5H, m),

736.98

736.38

[0268]
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[0269]

7.84~7.88(3H, m)

352

367

& = 1.35(9H, s), 1.72(6H, s), 2.34(6H, s), 6.36(2H, m),
6.55~6.63(9H, m), 6.71~6.81(4H, m), 6.95~7.01(4H, m),
7.2(4H, m), 7.54(1H, m), 7.62(1H, m), 7.71~7.77(3H, m),

 [7.87(1H, m)

714.98

714.40

8 = 1.72(6H, s), 2.34(6H, s), 6.51(4H, m), 6.58~6.63(7H, m),
6.75~6.81(3H, m), 6.95~6.98(6H, m), 7.2(4H, m), 7.54(1H,
m), 7.62(1H, m), 7.71~7.77(3H, m), 7.87(1H, m)

658.87

658.33

383

& = 1.72(12H, s), 6.58~6.63(10H, m), 6.75~6.81(6H, m),
6.952H, m), 7.2(8H, m), 7.54(2H, m), 7.62(2H, m),
7.71(2H, m), 7.87(2H, m)

746.98

746.37

387

5 = 1.72(12H, s), 2.34(12H, s), 6.51(8H, m), 6.58(2H, m),
6.75(2H, m), 6.95~6.98(10H, m), 7.54(2H, m), 7.62(2H, m),
7.71(2H, m), 7.87(2H, m)

803.08

802.43

397

& = 1.72(12H, s), 2.34(12H, s), 6.36(4H, m), 6.58~6.63(6H,
m), 6.71~6.81(6H, m), 6.95(2H, m), 7.2(4H, m), 7.54(2H,
m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m) ’

803.08

802.43

416

8 = 1.72(12H, s), 2.34(6H, s), 6.36(2H, m), 6.58~6.63(6H,
m), 6.71~6.81(5H, m), 6.95(2H, m), 7.2(4H, m), 7.36(1H,
m), 7.49~7.54(4H, m), 7.62(2H, m), 7.71~7.77(4H, m),
7.84~7.88(4H, m)

825.09

824.41

438

5 = 1.72(12H, s), 2.34(9H, s), 6.36(2H, m), 6.44(1H, m),
6.55~6.63(8H, m), 6.71~6.81(5H, m), 6.95(2H, m), 7.08(1H,
m), 7.2(4H, m), 7.54(2H, m), 7.62(2H, m), 7.71(2H, m),
7.87(2H, m)

789.06

788.41 -

456

6 = 1.3509H, s), 1.72(18H, s), 6.55~6.63(°H, m),
6.75~6.81(5H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.28(1H,
m), 7.38(1H, m), 7.54~7.55(3H, m), 7.62(3H, m), 7.71(2H,
m), 7.87(3H, m)

919.24

918.49

459

8 = 1.72(12H, s), 6.58~6.63(6H, m), 6.75~6.81(4H, m),
6.95(2H, m), 7.2(4H, m), 7.36(2H, m), 7.49~7.54(6H, m),
7.62(2H, m), 7.71~7.77(6H, m), 7.84~7.88(6H, m)

847.10

846.40

468

8 = 1.72(24H, s), 6.58~6.63(8H, m), 6.75~6.81(6H, m),
6.95Q2H, m), 7.2(4H, m), 7.28CH, m), 7.38(2H, m),
7.54~7.55(4H, m), 7.62(4H, m), 7.71(2H, m), 7.87(4H, m)

970.30

969.49

481

5 = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m), 6.75(2H,
m), 6.95~7.01(8H, m), 7.38CH, m), 7.53~7.62(10H, m),
7.71(2H, m), 7.87(2H, m), 8.02~8.07(4H, m)

959.31

958.52

498

5 = 1.35(18H, s), 1.72(12H, s), 2.12(6H, s), 6.51~6.58(8H,
m), 6.69~6.75(4H, m), 6.95~7.01(8H, m), 7.15(2H, m),
7.54(2H, m), 7.62(2H, m), 7.71(2H, m), 7.87(2H, m)

887.24

886.52

507

§ = 6.63(8H, m), 6.69(4H, m), 6.81(4H, m), 6.95(2H, m),
7.2(8H, m), 7.54~7.56(8H, m), 7.64(4H, m)

666.85

666.30

516

8 =2.34(12H, s), 6.51(8H, m), 6.69(4H, m), 6.95~6.98(10H,
m), 7.54~7.56(8H, m), 7.64(4H, m)

722,96

722.37

532

8. = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.69(4H, m),
6.81(3H, m), 6.95~7.01(4H, m), 7.2(6H, m), 7.54~7.56(8H,
m), 7.64(4H, m)

722.96

722.37

568

5= 1.72(6H, s), 2.12(3H, s), 6.51(1H, m), 6.58~6.63(5H, m),
6.69~6.81(8H, m), 6.95~7.01(3H, m), 7.15~7.2(5H, m),
7.28(1H, m), 7.38(1H, m), 7.54~7.56(SH, m), 7.62~7.64(5H,
m), 7.87(1H, m)

797.04

796.38

574

§ = 6.63(4H, m), 6.69(4H, m), 6.81(2H, m), 6.95~6.98(4H,

766.97

766.33
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m), 7.2(4H, m), 7.38(2H, m), 7.53~7.57(14H, m), 7.64(4H,
m), 8.02~8.07(4H, m)

594

& = L72(12H, s), 6.58(2H, m), 6.69~6.75(6H, m),
6.95~6.98(4H, m), 7.282H, m), 7.38(4H, m),
7.53~7.64(22H, m), 7.87(2H, m), 8.02~8.07(4H, m)

999.29

998.46

624

5 = 1.35(18H, s), 1.72(12H, s), 6.55~6.58(6H, m),
6.69~6.75(6H, m), 6.95~7.01(6H, m), 7.28(2H, m), 7.38(2H,
m), 7.54~7.56(10H, m), 7.62~7.64(6H, m), 7.87(2H, m)

1011.38

1010.55

627

§ = 6.63(10H, m), 6.69(2H, m), 6.81(4H, m), 6.95(2H, m),
7.2(8H, m), 7.54~7.56(4H, m), 7.64(2H, m), 7.77(2H, m)

590.75

590.27

658

§ = 6.63(6H, m), 6.69(2H, m), 6.81(4H, m), 6.95(2H, m),
7.2(4H, m), 7.36~7.39(3H, m), 7.49~7.56(6H, m), 7.64(2H,
m), 7.74~7.77(4H, m), 7.84~7.88(2H, m)

665.82

665.28

683

3 = 1.35(9H, s), 2.34(3H, s), 6.44(1H, m), 6.55~6.63(10H,
m), 6.69(2H, m), 6.81(2H, m), 6.95~7.01(4H, m), 7.08(1H,
m), 7.2(4H, m), 7.54~7.56(4H, m), 7.64(2H, m), 7.77(2H,
m)

660.89

660.35

707

8 = 1.35(18H, s), 6.55(4H, m), 6.63(6H, m), 6.69(2H, m),
6.81(2H, m), 6.95~7.01(6H, m), 7.2(4H, m), 7.54~7.56(4H,
m), 7.64(2H, m), 7.77(2H, m)

702.97

702.40

723

5 = 1.35(9H, s), 6.55(2H, m), 6.63(6H, m), 6.69(2H, m),
6.81(2H, m), 6.95~7.01(4H, m), 7.2(4H, m), 7.36(1H, m),
749~756(6H, m), 7.642H, m), 7.74~7.77(4H, m),
7.84~7.88(2H, m)

696.92

696.35

756

8= 1.72(6H, s), 2.12(3H, s), 6.51(1H, m), 6.58~6.63(7H, m),
6.69~6.81(6H, m), 6.95~7.01(3H, m), 7.15~7.2(5H, m),
7.28(1H, m), 7.38(1H, m), 7.54~7.56(5H, m), 7.62~7.64(3H,
m), 7.77(2H, m), 7.87(1H, m)

720.94

720.35

780

8 = 2.34(12H, s), 6.36(4H, m), 6.63(2H, m), 6.69~6.71(4H,
m), 6.95~6.98(4H, m), 7.38(2H, m), 7.53~7.57(10H, m),
7.64(2H, m), 7.77(2H, m), 8.02~8.07(4H, m)

746.98

746.37

784

& = 1.35(18H, s), 2.34(6H, s), 6.51~6.55(8H, m), 6.63(2H,
m), 6.69(2H, m), 6.95~7.01(10H, m), 7.54~7.56(4H, m),
7.64(2H, m), 7.77(2H, m)

731.02

730.43

786

& = 6.63(6H, m), 6.69(2H, m), 6.81(2H, m), 6.95(2H, m),
7.02(2H, m), 7.2(4H, m), 7.54~7.56(4H, m), 7.64(2H, m),

7.71~7.88(16H, m), 8.12(2H, m)

839.03

838.33

[0270] DSt ] iR AOtA I % — 51 80 H& % LA BT S/ K528
[0271] Y%, # A OLED FHBIEEAR ( = 2R T AFGNE ) (1) FRIEN] K 170 HE
(15Q/ O) (2) WA =5 LM N« SBERNZE IR K AT P TR Ve e, TN B 5% A I

L

[0272]  JLIR, fE S PTAR S E SR R 4R i 170 284R, 7E LB TR B N /=
HFIRANCL RS 4,47 .47 — = (N, N-(2- 2858 ) - K& ) =% (2-TNATA) J&, 24T
HA BRI E N ESEIER] 10 ° 46 (torr) , 45/l N HLAER 25 & 2-TNATA, MIMAE 1TO
TR PR T 60nm BRI 7GENE (3) .

[0273]

110



CN 102224217 B AR 4% 106/107 5T

SYNe
5778

[0274] 5, EE TP E NI HINVNEPIRANCL RSN, N - = (a - Z53F) N,
N' = T RF 4,4 - & (NPB) , /N R I HEL AR 2% e NPB, MITAE S 7 ENE PR T
20nm J5 R 2 AR S (4) .

[0275] O
Q

N N

&

[0276]  JERA TGENE T UE N E G, /L BTN AT TR R 5. fEE DI
B /N BN LR S5 R H-33 A F 4K, T8 53 AR AN 2 R 4 SN LR SR I
A 223 (80 F i % <A F &< 100 HiE %, 0 EiE % < RAFES 20 EE %,
[ EIHTA 100) VEAB 2D N5, ¥ R A 0T CLAS [R) () 38 B2 AT 28 % LA A4k SRk T, B
2-5 T % HHTHB A, IWINLEITR 2 7t 4 2 EUTR 30nm JE R R OG)E 5.

[0277]
(]
®

o O
Q = 4
@Q ©®

H-33 & #1223
[0278] 45, PUALUE 20nm LU F 45K = (8- FRILmEmik ) — 48 (111) (Alq) 164 H T-fE4)2
6) J5, VIBUE 1-2nm (LU T ML A mEme (Lia) /EAEFIENE () 5 FFRE
PR B IR 150nm JERE AL BIF% (8) FH LAI4 OLED.
[0279]

111



ON 102224217 B OB P 107/107 BT
' AN
N

O/ O’LI“
I /N-():Ai\:o N\
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P

Alq Lia
[0280]  JHI-F-il4 OLED fy#% HUEBUR EM B 10° FEELAF T AEREAT AL PR B BUR e
Bl
[0281]  [LEALH Y BRI A% - A SR B RS EA R 80 HiE %
[0282]  BRAEHILA T 45 A AL A4 223 (0 FE B %6 <5t B 80 Mk 9%, 20 & %6 < el
& 100 FE %, A SRRy 100) FE B2 58, 3& 272 F 5 Sl | AHIRIN 77 i
il %% OLED #31F
[0283]  FELLFHE 2 H oK T 43 BIAE 1, 000cd/m’ A48 8 ATk 52 51 T L A2 f81 w1 46 (¥
BAAA DRI — S ECBIIE ) OLED 281 A e R

[0284] % 2
[0285]
I R s —— T & L
Y ﬂfp‘igé\ Rreg =N @1000cd/m? ®)
1| H33 | 223 86 14 3.0 7.9 (0.153, 0.183)
2| H33 | 223 95 5 3.0 8.3 (0.153, 0.179)
% | 3| H-148 | 307 86 14 3.0 8.2 (0.152, 0.169)
@% 4 | H-148 | 307 95 5 3.0 8.7 (0.150, 0.165)
5| H221| 383 86 14 3.0 10.7 (0.165,0.197)
6 | H-221 | 383 95 5 3.0 10.9 (0.164, 0.190)
1| H33 | 223 79 21 3.0 6.8 (0.154,0.192)
%? 2 | H-148 | 307 79 21 3.0 7.0 (0.152, 0.176)
A 3 | H221| 383 79 21 3.0 8.7 (0.167,0.213) -

[0286] 41 ik 2 o, AR BRI ECROE A AT i TR 80 H& % LL_E HAK - 100 &
26 M S 1 0 B8 %6 Ho 20 B3 % LN WG WE B 28, SR L] 1-3
I3 80 H i % HINTAAL G AT B2 PG ] B2 AR LE WA SO eR s, el 32

=
A] o
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