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1. —Fh b2 | R ANEER S -
[ b2 1]

A

1 27 0-2 FRBEEL

L 7R (C6-C30) W5 ALY (C3-C30) 74V 72k A, 22 A, SUS7 IR IR CRT BN ;R7 Hil Ar,
B Arg TR AT B Ak B N AR IEH] (SO R U VISR R AR (C1-C30) it
B KAL (C1-C30) ek, (C3-C30) Hkedt 5- & 7- JuAeFfbidE. (C2-C30) k. (C2-C30)
ek, (06-C30) J53E. (C1-C30) Lef k. (C6-C30) 74 JE. (C3-C30) Zu7%3L. (C6-C30) 7%
5 (C1-C30) ke, (C6-C30) Ptk ek — (C1-C30) St gl e — (C6-C30) A%
Fa. = (C1-C30) %k ARk fedE. — (C1-C30) KEdk (C6-C30) 5%k Rk fe M1 = (C6-C30)
77 RERE RS SRT AT Ar, & Arg TP 3% s R Be s e e i I s e R L DY R TR 0T 3
P 5 SE RN 57 FE T — P g — AN a2 ANk B AR ISR G 5 TR S R I
(C1-C30) %t it (C1-C30) Fidk. (C3-C30) Mkidt 56— & 7T- JuA kit (C2-C30) %
. (C2-C30) HrFE. (C6-C30) 7 HE. (C1-C30) B FE. (C6-C30) 754 Fk. (C3-C30) 2475
F. (C6-C30) 753 (C1-C30) HEdk. (C6-C30) FHhidk. ok — (C1-C30) feFka 5. ok —
(C6-C30) HHEEIE. = (C1-C30) %It ARkt . — (C1-C30) £k (C6-C30) J53E AREkedt.
(C1-C30) FEdt = (C6-C30) FEEFREFEREF = (C6-C30) FHEFREFLE A, 2 A, NIRRT
HT Arg AR SR T8 bk 22 BT , B o7 Mol I AT — Rk B 4L 35 AH & DA R
IR :=CRgRy—~ =0~ —NR,;— Fll =S ;Rgx Rox Ry S EATHIEURFE R 2 L5 RT K72 AR .

2. WIBCRE SR | T A WL EUR et &9, Brid b &9 stk 2% 8 2 2R -

[ A2 2]
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A

1 7R 1-2 BIBEEY sAr 38R (C6-C30) W54, n 7R 1-2 BUBEEY A, & A, M7 RO
CR7 BN ;R7 1 Ar; &2 Arg MOTHIFRAEE — Pk B FARZER A )&= HE i R
. (C1-C30) FEEe. pfC (C1-C30) frdt. (C3-C30) Mkt 5 & 7- LI EERE . (C2-C30)
7 FE . (C2-C30) BrIE. (06-C30) 75 L. (C1-C30) fefe JE. (C6-C30) 7% 4 JE. (C3-C30) Z¢
J7%E (C6-C30) J72% (C1-C30) HEdt. (C6-C30) Jimidt. Huk — (C1-C30) fidkz k. Hak
= (06-C30) HEEEIE. = (C1-C30) It FrEledE. — (C1-C30) HEik (C6-C30) 74 2k Ak
FedEFl = (06-C30) 75 2E A bt I 5B, B, Fl By U7 ZR IR CH BE N, (HE A IAS RN K 7R CH 5
R7 Ml Ary 22 Arg WP R P25 BRRE IS R B E 56 I ik L I D ik L 05 Bk — 2 — Al
Z Nk AN AR B EUR I R BV S B AR (C1-C30) fEdE iR (C1-C30) 4t
g (C3-C30) FRgedE 56— 2 7T- JuA M pe . (C2-C30) sk, (C2-C30) Bk, (C6-C30) 5
. (C1-C30) BEAIE. (06-C30) JF4IE. (C3-C30) Z455E. (06-C30) J54E (C1-C30) Kk,
(C6-C30) Fhidk . #ok — (C1-C30) fedEa I Fr ol — (C6-C30) J7IE&FL . = (C1-C30) Kk
FfEpEdE . — (C1-C30) ek (C6-C30) J7a&H Akt (C1-C30) frtk— (C6-C30) 72 FkE
FeE R = (C6-C30) 772 FREREEE sA, 22 Ay, BIBRE -0 Arg [RBR R 718 A0 22 BEAHIE , B
BT B AT Pk B AR 2R A LA A PR :—CRgRy— —0—+ —NR;— FIT =S— ;Rg+ Ron
Ry S EAMTRIHUREER 2 5 RT K@ AR

3. WIBMIEESR 1 TR A NURECROG &, ik &W it 2K 3 R -

[ A2 3]
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A

L, &7 (C3-C30) 28775k sAr, 2 Arg LUR Ary 2 Arg IBURZERTE X 505201 i
Ar, B2 Arg BY7E SCHHIFS, A, 22 A 078 SCEARZE T RS A, 22 A, 1952 SRR 51 2 1-2 (048

4. WIRRFIESR 1 Brid R LBt &9, Prigb Y i E 3 4 8o

[ f2EsK 4]

A

Ar, % ArgArg 2 Arg SILHURIEM 2 5402520 1 A1 Ar, 2 Arg (K952 SUHHIF] sm 8RR
1-2 (1%L, B\ B, Fl By M7 iR 7R CH BN, (H'EAIASFIN 4 CH,

5. WIARIZELR | TR AN A, i & ik 5 KR -

[ 425K 5]
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A

L, &7n (C3-C30) ZRMEF73E sAr, 2 Arg Ay & Ar, SCHHUREER) 2 SO T
Ar, £ Arg (7€ HHIA 5

L1 2 L2 TR AR Pk B ZHIEE ] -—CRgRg=—0—~NRyo= FT =S— ;Rg Ry Ry S
FERUREE R 2 1 AP RT (58 A sn At o A7 31K 7R 0-1 (U484, IF Honto=1,

6. WIBHIESR 1 Prid A PURECROC &, HAFIEAE T iztb 5k B L L&) -
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e

N
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e 3

7. —MAEVRBECOLAE, ik s RS BOM ER 1-6 AR IUTR A HL A EUR
JeE.
8. WIBUAIESR 7 Prik AT HLRLBEUR A1, RFIEAE T+, FTIR SR F 0 28 — il 558 —
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AR 5 ARSI N BT IR 5 — HUARAN SR Al 2 [ ) — R B R LR, b i g dlz &
— A AP BSOS UL R R 5 .

9. WIALRIESR 8 Frik KA ML ECR e de fh, SRR IEAE T, Frid gz e & —Mi®
Pl B 57 HEAL B YIRNZE I 2E 55 AL S AL &4 (A) s — sl Pk F oo IR
S U RH 2 G RIAT B 5 DU Je SR SRS 1 0 Ao O < e 0 AR <R A - i ST R <R
B E AR GG B), SFIEH (W) F B) K Fee MY 5.

10. WIAUFIER 8 Frid (A ML L ECR e b, SURFIEAE T, Frid ML 8OO b2 %
S EDS AR BB, Irid A IR SRR EROLR MR G R, s s R
2 R R DG DB G RIA HLREUSOR .

13
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AN EBACLSYINERZEEYNEN BB AR
(53

R G
[0001] A WIS KB i A HLH EUR YA S LR AE Rl Z AL S WA BRSO 21T

BEAE=

[0002]  7EE ngRfEr, EEUR G (L) S IUE R, B EAE R B R Bnds it
WAL U R B FE PRI e N 3 2, fRHTT BTk 2 W] (Eastman Kodak) 7 1987 47556
F& T — R HLEL 284, s A8 FAK 2 2057 & e — RS A 1 0 TR i L B0
245 [Appl. Phys. Lett. 51,913, 19871,

[0003]  ¥sE A WL AR (OLEDD IR A ORI i B EE PR 22 2 R EURO UM B R R B
B IEZOCM B O ) iz AR REUROCH L, (R WL EUROCHLIE R E , TF R B B2
S ¥ ke R m R B A R — . BIH AT 1L, 8 (TT1) A2 AT A
I —FRESEM EL 48 (acac) Ir (btp), (= (2-(2" - ZRIFMEN L ) - MEmE & -N, C-3" )
(CBEA B ) H ) Ir(ppy), ( = (2- ZRFMEwE ) # ) Firpic( = (4, 6— — 5 < 2 it
WE & N, C2) A ZEMERE A 4K (picolinatoiridium)), 3 HIAE Ky 406 &% (R0 6 (o B ' A4 R
(RGB) o HARKUL, VF 2 BEEM L B 5T C 28 7E H A% KR F1SE EZE TS

[0004]  HHT, EL%0 4,47 NN’ — M - BCIK (CBP) &) 2 FVE B e M Rk 1) 225 i
MR CARIE R &2 OLED AF H 25 /XBHRE 2, HAL S i R (BCP) L — (2 FI3L -8- MElk &
(quinolinato)) (4- ZEFEZEWY ) 48 (I11) (BAlg) %%. JefE/nm (HA) % 4 RiE 718 H
BALq R A1 M 555 1) iy g OLED.

[0005]  RUEIXEEH BRI T R B EUROCRE R, H AT R A SR, iR B
RPN T 2 e A2 B 3 A2 RUA e AT A K R B3 A e A il B RN 22 B s e R
OLED [y h A2 (n/ U ) X HRRCRIAE W, P LD RRCR SRR . T7 25
() Th 23R R SR PR AR OLED [ Th 3R #E. scfp L, 48 R ARHE) OLED $45E Eb A F 9 e A1 k)
[*) OLED 415 2 [ LA (ed/AD o HR, HIRA BRI 4 BALq. CBP 55 FHAEBE A BRI 2
SR, A0 ECAE 52 Y6 A4 BHE) OLED £EZhaR 3805 Clm/W) J7 T AT B S A0 H, 1X 2E [R) 4 R 5 Ha s
. Y4h, OLED #3F 3 A B A N i) TAEHdr. B, T B R B feE B tEREr
FE M B

[0006] A

[0007]  [Klth, A< J B —ANJ7 i 4 it — R oA O s A TAR Z5 dn A IR B RS 21
e H B @& S AR AR AL S B 4 (backbone) HIH AL HLEUR 6L &4, UL vk 3R i),
AR B 5 — AN J7 e PR A H BTl A WL ECR etk &R b EEUR M B R & HL
eI OEERINEEES O ki o

[o008]  FiARTE

[0009] Ak EHIRMEALAA X 1 RRIAE VBRI &4, UL AT FH AT Id A HLEECR etk
EPRIANRBRCAE . H T AR A AL SR E Y HA OB O8RS+

14
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()75 M, ‘& AT T HI3E OLED #8340, i #s A BA R i TAE A Ay I HL i ol ) Dh 3%
AT AT THFER Th R PR

[oo10] [ fb2%sK 1]

[0011]

[o012]  XHf, | %78 0-2 [3EEY L KR (C6-C30) ME 4 ZEEK (C3-C30) 2% % 2L A, 2 Ay,
PRAr R IR CRT 5 N sR7 Rl Ary 2 Arg MOT RN TR — Mk B FALREE Ak K %=
SO AR RS (C1-C30) BrdE. mifC (C1-C30) fidk. (C3-C30) Fffidk 5- & 7- LR
FeE . (C2-C30) fhdk. (C2-C30) Bk, (C6-C30) F5EE. (C1-C30) Fef k. (C6-C30) FH4 L.
(C3-C30) 747572k, (C6-C30) 54 (C1-C30) Kk, (C6-C30) Jihidk. Hak — (C1-C30) Lehkz
Fe I (C6-C30) T FE&FE . = (C1-C30) Kt Fkpidk. — (C1-C30) %Kik (C6-C30) 77
S FRERE LA = (C6-C30) 7572k FIREESE sRT Al Ar, B Arg HP IS e 36 IR GE3E L 24 IR Ie 26 L 4
FEVREE TR A0 BE W T FE RN D B D R AN B AN R BN LR B
2% TR I RS (C1-C30) ek xift (C1-C30) Hidk. (C3-C30) Fpidk.5- £ 7- Jt
FRER R EL | (C2-C30) HEk. (C2-C30) K. (C6-C30) J5HE. (C1-C30) FrdadE. (C6-C30) 54
F. (C3-C30) Z%753E. (C6-C30) 755 (C1-C30) %idk. (C6-C30) Fhmtt. i — (C1-C30) %%
FEE L BEl — (06-C30) AL = (C1-C30) %k Ak, — (C1-C30) £edk (C6-C30)
JiAE R REREEE . (C1-C30) HEdE— (C6-C30) 42 FRELEIEFN = (C6-C30) 754 A REREEE A,
2 Ay BB R TR Arg (5 R 730 b A 2 B %, sl o7 Ml s — it B~ A
FHIE LUJE AER :=CRgRg=~ =0+ ~NRyo= F =S 3Ry Ry Ry S BEATIHIEUAREE 152 X5 RT e X
I

[0013]  phAb, AR B EFE(EAEE B LA M b2Ea 2-5 IR AN BB A A
[o014] [ fh2%sK 2]

[0015]

15
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[oo16] P, 1 3R7n 1-2 AUFEEL sAr KR (C6-C30) W J53E, n Ron 1-2 HIFEEL A, £ A,
ST IR 7R CRT BN sR7 Fl Ary 2 Arg JUSZHURRAT B —FPIE A FAMER A K%
SOE AR R IE. (C1-C30) BrdE. mift (C1-C30) fedk. (C3-C30) Fffedk.5- & 7- JuZuEfk
FedE . (C2-C30) fhFE. (C2-C30) Bk, (C6-C30) F5EE. (C1-C30) Fef It . (C6-C30) FH4 I,
(C3-C30) 74 J577%. (C6-C30) 772 (C1-C30) HEdk. (C6-C30) Fihuidk . Hal — (C1-C30) HrFEz
Fe ok (C6-C30) FFEEEFE . = (C1-C30) Kk A REREAE . — (C1-C30) %k (C6-C30) 7%
KRR RE AR = (C6-C30) J57 2k R (B, B, Ml B, MS7HIE 7R CH 80 N, AHE AT AR Ny 2
7 CHsR7 M Ary 22 Arg W& B gt INGE 8 2B 3 I 2k BRIk L 57 3k R O Bt — 20—
MERZANE B LS AR s ER SV ZE RIS (C1-C30) Fedt. XifR (C1-C30)
FeFk . (C3-C30) Mpidt 56— 2 7- JuAFApEdE . (C2-C30) Mk, (C2-C30) HFk. (C6-C30) 77
. (C1-C30) BEAIE. (06-C30) FF4EIE. (C3-C30) Z455E. (06-C30) J54E (C1-C30) Kk,
(C6-C30) Fyhat 2. HLE = (C1-C30) brika . ek — (C6-C30) J72Ea %, = (C1-C30) %t
FEFREREEE . — (C1-C30) ek (C6-C30) 757 H Akt (C1-C30) frdk— (C6-C30) 75
TEBE A = (C6-C30) J7Fk MREREHE A, 2 A, FIBR IR TR Arg (B I I8 Ab 2 BEAHIZE , 51
ST HE TR P E B AL AR IE DUE HER :=CRgRg— —0—+ =NR;o= FH1 =S ;R Ron
Ry X EAMTRIHUREER) 2 5 RT K@ AR

[0017] [ {2~ 3]

[0018]

16
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L,
)\ Aqq
A7 As I-{‘( < {’lw-l

[ T e
2 e 4 T
QEAE# l “ﬂA" 9 J

I

[oo19] A, L, Fon (C3-C30) Z4W 75 5E sAr, & Ar, LUK Ar, & Arg FIEURIER 2 X510
21 TP Ary 2 Arvg 2 SUHHIFL, Ay 22 A I8 B L TP A 22 A, 190 SCHEF] 51
& 12 WAL,

[0020] [ fh2%sK 4]

[0021]

[0022] P, Ary & Arg Arg &2 Arg JHHUREE I 2 5402 1 ) Ary &2 Arg 1958 SUAH
[F] sm RN 1-2 [3EEY, B, B, F1 B, U7 HER /R CH 5 N, (H'EAIA R A CH,

[0023] [ fk2%K 5]

[0024]

17
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[0025] b, L, KR (C3-C30) 4%V 753 sAr, & Ars. Ary, 2 Ary, MHHURER 2 X510
L IR Ary 2 Arg BE SCHIF]

[0026] L1 % L2 MR R AF R —Fik B T A MR :—CRRy——0——NR,;— Fl =S— ;RgRon
Ry M HHUREE R E L EMAE 1T TP RT 152 XA sn Fi o A7 HBR IR 0-1 (1934, I H
n+o=1,

[0027]  FEA KRB, “RedE 7 Chesa s DL AL B bk B U USRS BRI S
BEER Ay o FEA R B, CIBE R LS 2 N B (B an B BICR BRI 4 Mot 26 B AR B R
HUARH (C7T-C30) —Hpedh) DASBBIEH

[0028]  FEAR K], “05 A7 RonTl L N5 BRI L —ANE R 713 2 A PR, 7]
BFE 4- 2 7- Ju MLk 5- 8L 6- ST BRI BN, AR 2 B A R 2 A0 k. A
] FAFEHEAIR T IR SRR IR I AR B S Dy AL R R (9, 10] FEEE
(triphenylenyl). tE%E. J63E (peryleny ). Jfi % (chrysenyl). 3 VU2 % (naphthaceny 1),

PRI (fluorantheny 1 D55, ZEAEAUHE 1- 280800 2- 2808 iR B0 HE 1- Ak 2- Ak
O I, BTk 2 Fe 045 1- B 56 2- D563 B A6 4- M 9- B gk, fEAR R, «“ I
JiEE7 KRB E 1-4 NMEBE BN, 0, S, P(=0), Si Fl P {4 55~ 1E 4 75 Ml 2R A 1 oA 5 2R
BRI D73 . ER LR SR YEE 13 2I 5 JTEL 6 JTCHR I T B Z M 05 AL,
HATHE A, prdk 2k o5 FLie A6 1 oz [ A B ) — A sl 2 AN 5 5

[0020] 7405 B A 4E — 4 05 R IR AT, H A B0 o 1) 2% R AT A AR AR B ER R AL, DL 8 an
N- el o BRG] 1B 45 (0 3 A PR T, 5038 2% O S5 491 Jan ik i 25k | g wy 6 b ngs
T IR M b e | R M W T | SRR ML | S L WML W T L | =R I Y
R L. =ML DU ML (IR IH FE (Furazany 1) BEEIE G I PR 556 L W INE 56 L A RE FE 25 5 2 I A% T
ST G0 2 FR IR AR 2 I Wy JE | S A T BRIR 2 R Ry 3 (dibenzocyphenyl) \ 2K
IR R 255 % IO A 55 2 I e I | S e W e R | O O e R AR L | O R I MR L | e [ I
J MG W L | | s 2L | R - R M I S BRI | S W K S L M PR S (cinnoliny 1) WA MeipR 2 |
s W Wbk 3 Cquinoxaliny 1) PR ML 3 BE 2k (phenanthridiny 1) 4% 3 [A] — 40 4% 26 3 5%

(benzodioxolyl) % ; H N- 4 AL4 (5] dnnntking 26 N- 45 AL ) s bk 3 N- S AL 55 s R 2h

faray
3o

[0030] 7 3¢ JiT ik 1) “ (C1-C30) #¢ %7 w] 4 5 (C1-C20) % Zk 8k (C1-C10) %t %, H.
18
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“(C6—C30) FFIE7AFE (C6-C20) FIEEK (C6-C12) F53E. “(C3-C30) Z4 75 3L 8 (C3-C20)
5L (C3-C12) Z2 75 %L, H“(C3-C30) Pk gt ” f 45 (C3-C20) FRfEdt ok (C3-CT) FRfEdit o
“(C2-C30) JAFEaipedl” [uh (C2-C20) Ikl bt (C2-C10) MmIk et

[0031]  AXWHANLEE SO SR BRG] 78 PR &Y, BAR T 1.
[0032]

19
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[0033]
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[0034]
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[0035]
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[0036]
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[0037]
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34 CEI
Se® ) <
sz H<| a2 N““N
: SOUS
Yoy, O

[0038]
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[0039]
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P~ by @
P 7 P 118

[o040] AR EHIA N EECR AL G @A 7 a1 R Fios, lk 5% 07 R sk B
FE R AL N ] il 24 BT IR AL BRSS9 o
[0041] %1

[0042]
H
Ary N rs Ary
.?r, 1“‘1 NN VA I‘!J ym,
N\ Ar N i 7N U
A wf‘f_“S—Z" :’f — T S A
rz ar Al'g"i oy - } N \"“/ 153
B(OH), A 7
H
[0043]
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Ccl AI’1

L |
* N Al'a

‘A 4A1K
AV w5 JBe A
i 3 A‘ A ’A Ars ﬂl"g
2:A% Tpge @ G Arg
1
i

L
LI Y

L A1 x
A¥ . i
« Pa Ry 2 A
“2 .Ag TQA‘; & |

[0044] AL T — B LB G, TS S AR 2 AR AR A TR
PR E —pk 2 18 i) — R B R A AR, Horp rid T dLUR B A28 3 1 3R iy — Ml 2 i
ANLBESOLEW. Fridah2 B BEOLR, b fesa s L Ayl Esoeie &9
ER(EE v o

[0045]  =fb2Aa | A AL BRI SWHE BB R o FIPEE BN, (4% T —Fleli
MBOtB ARG AR IR ECOt SRS 28I F 8T H AR BRI, (E P ik i
JeBZHIH TR S B EH Tr. Pt M Cu,

[oos6]  HAT &, A LN B &Ml MERD GBI ML &4 .
[0047]
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D1

- 3
D28

[0049] Ak BH WA ML EUR Jeds RS 4 22 0 1 AN R 6 &9, BRI £
T L B 5 S Y BOR S G AR IR S MBI E W . ik J5 AL S ) BlOKR
LI 55 05 A & W 45 v 2 L5k & R F I SR 10-2008-0123276, 10-2008-0107606 5k
10-2008-0118428 ‘5, {HABR T I}t

[0050] AN, 7EA K B IA AL ECR OGS, B 7442 1 Ir s FA PR EUR OB
GHULAL, Pk AN ARG — R e Fhdk B T FIERAS 1 KA 2 A NS )R AR
DU FE R0 26 TR R S R VR S B d- T TR SR AW . TR A HUE TR
HEUR I ER B R

[0051]  534b, & T Bk ik 2 1 ORI AL ECR G G 2 58, ik G HLZIET] [ )
ALHE — R Pl DG ADBEEOL AL EUROGE, USSR ST DG A LR BUR
e h. RIEJ6 SIS AL G YR T RT DO 3R E LR B S 10-2008-0123276,
10-2008-0107606 B 10-2008-0118428 5 iR (4L &4, (HAFE T,

[0052]  FEA & BH A ML ECROCE D, & AW E A Z &8 st = 4 @ A
ERE (CLURFRA “RMEE "D B E 7E AR 1 — B A Al i Py R E . 5F AL fkHb
Ui, B &R R A CBLEE ALY BT E T REOEN R E KT, &R
W2 8 8 A AL IZ v E T Irid U BUZ IR R o NTfT 2 TAERRE 1.
40, Bk B AT LU Si0,(1 < x < 2) \A10, (1 < x < 1.5) .SiON,SiA1ON 2%, i,
FTiR 4@ i AL vT LU LiF. MgF,. CaF, #i - & @ b as . flan, frid & 8 A4 m] DL
Cs,0. L1,0. Mg0. Sr0. Ba0. Ca0 %%,

[0053]  FEAS & BHIA AL ECR LA, UL TE I il 46 1 FEARON 1 22 b — ANk i ki
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B AR SRR JR TS AR A X, 808 2 UL S Y AL B 240 R &
X o fEIIGOUT , T B AR AL S AL S B B, ATk fL 1 TR I:E)\#Féiﬁu
BB B Fi58, T2 TR A S PR AT R 25 5, AT 2 7R & X
NIFEAEHT B R EUR G T P AT 45 2550 ARG 25 Bl i 2 B R F1 32 AL 540 o ﬁnﬁiﬁ’]
W RS A AR S R S B A Y e SR W e R A Y. A, HAWE
B 2 2 LEUROGIZE B R DGR FUEUR OGS A R I8 A I SR M 48 2 ) 2 A A WA = A

JER %

[0054] AR BHIA 2 IRCR

[0055]  [EIA Ak B A HLHEEUR e A A BT B R CRCR TR S 16 45 a1 i, 2 m]

HFHliE BAHEE A 5 00 TAE @) OLED #84F.

[o056] &% BH ELAASL 5 X

[0057] AR EHEE—DHIA T AR HAEVEBRCHED 8 % G T E LT

FZAL S 2 A I RO G T HR, LN IR S AR T Ui B B I, A28 T
B 1l A i BH () T

[o058] [ #il&#l 1] #4454 6

[0059]
. 0
oQ o &
" jase
- — —»X—» 00 > BN
@@
Be®

12+ 18 —_— N,}»N @

[0060] 4 20 75 (62. 07 ZZEE/R ) 3— P —N- KIEM MR T 200 = F THE o, H7E -78°C 4
T AR MA 29 ZFIE -buli (74. 48 ZJE/K, 2. BMAE LT ) o 1 /NG, LIRS
YIrP M 19. 9 Z Tt (86. 90 Z/BE/R ) MR = INZERR. 7220 M RZIB SR 12 /i,
Fr AN ZE K. H EA ZHATHREG AR ER S8 AT T4, JF HAEW R N 2805, F EA Fl
OO TE S a1 2] 12 Wik &4 1-1 (41, 79 2K, 67. 33%) .

[0061]  Hf 20 BuiRME (119. 6 ZEEIR ) WHRAE 200 ZFH DMF o, /£ 0°C R i H A 21. 2
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bi, (119. 6 ZEEE/R )NBS, Hidk 12 /ANBF G, SN ZEIR/K, LR 98 H 428 X 45 o [ A 12647 1ok
P o KT AFE AR NN I, PR A ) I AT Rk B . A P4 4 I N EA AR, 4
PRI R L8, 1331 17 5454 1-2(69. 07 ZEIR , 58. 04%) o

[0062]  {E[RIE FHiH: 12 3¢ (41. 79 =ZJE/R) (LAY 1-1.11. 3 50 (45. 97 Z=ZJEIR) 4 &
1-2.1. 4 3 (1. 25 Z£J# /R ) Pd (PPh,) ,A52 Z=F+ 2M K,C0,. 150 Z=FFF 2K 30 ZF £ FE, 5 /)
I, VR A H B =35, JE ISP N ZRIEK . ) BA BEATHREL, IR IR AT T8, 7 B
FEPRE T 75408 f5 , FH BA PG 0 T 245 15 2 10 soib &4 1-3(24. 48 ZZEEIR | 58. 57%) »
[0063]  7E[MIVL FESMIFFHiHE 36. 5 2T (302. 98 ZEE/R ) 1, 3— —IRZK.40 35 (201. 98 %
JBE IR ) A- BEARILANER (4. 25 71 (6. 05 ZEBE/K ) Pd (PPh,) 250 ZEFF 2M Na,C0,.400 Z& 7} FF
100 Z T+ OWE. 12 /NG, IRE WA HIB M, R P i NZE8/K . FH BA AT $2HL,
R BR BE AT T8, JF HAEWRE T 280 )5, Bl b4y 515 21 25 WAk &4 1-4(80. 85 Z& i
IR, 40, 12%)

[0064] ¥ 25 ek G4 1-4 (80. 85 ZZJE/R ) ¥ T THF v, FF7E —78°C R M rh 48 A 42
ZFHIE -BuLi (105. 10 ZJE/R, 2. M ECRET ) o L /DG, MAZIRG T IMA 14. 42 27+
(129. 3 =ZJE/R) TR = FER. = PR ZIR AW 12 /N, Fr e in N Zm8K. H
EA AT HEEL, DR BRBEAT T8, JF HAEIRE T 2818 )5, FH MC Fl bt AT E45 3 31 20 5g
&) 1-5(72. 96 ZFEIK , 90. 24%)

[0065]  7E[RIVE TN LA T Y B+t 5 /I 220 3a (72,96 ZJEK ) ALEH) 1-5.9.8 18,
(80. 25 ZEJE/R ) 2, 4— —SIMERE 2. 28 B1 (2. 18 2% /K ) Pd (PPh,) ,+80 ZEFF 2M Na,C0,.150 Z&
FHR A 50 =T+ L A ZIR GV EN B =R, I i HoA I N Z808/K o I EA BEAT 42, AR
BREEAT T4, JF HAEWUE R 28005, ] BEA FI R IR E4T B 45 A9 3 11 safb &4 1-6 (32. 08
ZZREEIR | 43.97%) .

[0066] K 5.2 50 (12.83 ZAE/R) (AW 1-3 F14 50 (11. 66 ZFE/RK) WEW 1-6 BIET
150 Z£T1 DMF, 3 i) Hodp s in 0. 7 5 NaH (17. 50 22 /R , 60% 2EH P00 ) o« 4B %10 F %R
AP 12 /NI, 1 RN B BERZE AR A o X BT A A A T o o i, T Ay e e
25 55 (6. 99 ZEAEIR , 59. 98%) 4L 6.

[o067] [ &4 2] il &4kE4 90

[0068]
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B(OH],

o —Goa b a

_ oo ¢
N Y ¢y B

)fN

¢l

2-3 <l!} q‘i’

e

[0069]  ¥SANLL T HBHFAE 100°C R HiHE 5 /N 230 e (126 ZJEI/K )9, 9- — 3L —2- Z5 il
72.30. 45 ZZ 2R (252 ZZJE R, 3— IR, 2.6 5a (3. 78 2B /K ) PdC1, (PPh,) . 160 Z£ T} 2M
Na,CO; F1 800 Z=FH 2K o Kz A MvA N B Z3 5, F EA 3250, F 28Rk . FImiIRE:
AT T BAR SR T2 5, @ 2 43 21 30 se b5 2-1 (85. 89 ZJE/K, 67. 46%)
[0070] LG 2-1, 4 Al BH AL G4 1 -5 a4 1-6 HL-&4) 6 AHIF ) T7%, I
NAF R AW 2-2, (LA 2-3 FlikE&4) 90,

[0071]1 [ fill&4 3] Hil&sAb &4 44

[0072]
P @ > ¢
' [T s L S
¢
— o5
IR 5 ¥

oy L
‘

[0073]  fdH] 3, 6- IR —9— ZRAL —OH- MM ILAN BR A1 04 JsU), 2 M %54 54 2-1
[R5k, AR B &4 31,

[0074]  {EHIAL G 3-1, s IS FAL G 1- 1 AL &9 1-3 ML &4 6 MR 7k, Ik
NAFRI S 3-2, L&) 3-3 L&) 44,

[oo75] [ #4451 4] Hil&AL &4 74
[0076]
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o tosamTi2 A oW B 2/ T
8 ¢ 9
@ @ _""‘:'—”'—"*

Br 4-3 B{OH),

[0077] #4425 75 (149 ZZJE/R ) A& 1-2.49 ZZTF (448 ZZJE/R ) 1- R —4- | 4.23 78
(120 ZZE/K ) Cul. 146 7 (449 ZZJEE /K ) Cs,CO, Fl 12 ZZTF (179 ZEEE/K YEDA N 750 2= T}
F b, JR7E 120°C FHEFE 12 /Dt £ R IREPNAE R =W )G, H 500 =T+ O/ SEEdi T4
B, I 100 Z A 28K BB A HLUZ IR . FJSKIRBREET A NLUZE, WUE LA IS
o A8 FHAE IR I I A AT 20 B U T A, 19 3 36 58 (T7%) LA 4-1,

[0078] ¥ 20 3o (77 ZJE/R) AW 4-1 ¥5fET 200 =7+ DMF Ji5, 7£ 0°CF 1] 100 Z£F DMF
HRS N 14 58 (77 ZAEIR ONBS, =il FHEFHZIR G 2 /M. RN SERUR » H 400 ZF+ LR
CPRPER R ARG, I+ 100 =281 /K Ve IS A ALZEUR . FJG/KIR R BT A AL
J2 5 VR L BRA AU, 73 20 [ A o Ao A ek el aok A i A B T AR 18 0, FFIEAT 4G, 15 3
16 7 (62% ) (L&) 4-2,

[0079]  AFHALEH 4-2, 4 BIHZHHI AL G 1-1 AW 1-3 FLE4) 6 AHIF 777, )R
NSRBI AY) 4-3, 1 &4 4-4 FIALE9) 74,

[oos0] [ &4 5] il & 4bL&4) 78
[0081]

[0082]  FE[FIVAL RS INFEHIFE 2—- R —5- AR A (15. 8 74, 53. 21 ZZJEE/R ) (ARFLAER (6. 4
33
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77,53, 21 ZZEEJR ) \PACL (PPhy), (1. 8 7, 2. 66 ZZEE/R ) .50 2= T+ 2M Na,CO, VAT 150 227+
AL 30 4MB R, KR AN B SR, JF R 2RIV MU . RGBT T4 L
FEJRHS T 2808 5, AT 7 B3 2 &4 5-1 (12 50, 92%) .

[0083]  ff FHAL &4 51, I IEHI&AL-GH 6 AHFI 73, VAR &9 78.

[oo84] [ il 6] Hil&A4L54) 104
[0085]

® ® @ ® @

—a»—p — (] -~—~a-
ST < W < W WM o &

F Br

s N="N
6-1 62 B-3 N jo4. Ial @

[0086]  [r] 600 Z&Jt H K. 300 2 F+ ELOH F1 300 =T+ 2li4b K Hhis i 48 52 (0. 24 FE/R ) Tl
TEALA .90 52 (0. 35 IR ) 1, 3— 3R —5— i 4.64 52 (0. 6 BE/R ) Na,CO, 1 5 52 (0. 007 JE&
/R )PACL, (PPh,) .o ZEMRIVE N ZIBEWIHHE 1 R, A 600 ZF+ LR LBsHEEL, B 2IEHLE
F 100 ZF XK AVE . HEAKRRETERAVLE, s XA VLR e
T Ao B AR R, AT E A, 153 16 5 (20% ) &) 6-1,

[o087]  ffFHALG4 6-1, #EHI & ALE ) 6 FHFI T, RVATEIA Y 104,

[ooss] [ il 71 Hl&4L 54 106
[0089]

Br B{OH
B t b

SO, — o 0 @@ :

@N O
. @@ ): &
106 @

[0090]  [1] 480 ZEFFH 2RI 159 ZEFHAEAL /K TP s i 50 5 (0159 ZE/R ) 1, 3, 5— =R 4. 46

5e (381 ZZBEIR ) REEMIEE16. 8 5 (1. 50 BE/R ) Na,CO, F1 2 3 (0. 01 E/R )Pd (PPh,) o TF

lﬁlmﬂ%uﬁ RAEVTFRE 1R, H 500 ZF+ LR LFR$2EL B RIANUZ . H 100 Z T+ 261K
BANLE, TR IR EEAT 5 . IR Z2 B A AL ) o A8 A el i A (0 43 B9 4%

Iles,aétzﬁﬁﬁé%%,%iu 2355 (47% ) tb & 71,

[0091]  {FHILEW 7-1, FHHI 2 ALEY) 6 FH R 773, RINVASEIL G4 106,

[o092] [ |41 8] Hl&4L &4 107
[0093]

34



CN 103384712 A OB P 92/26 T

B{OH) ""’E:u
T
Gé*ﬁp*ﬁf*ﬁa

[0094]  #F 80°C N& I LA F 4 IE 12 /B 21, 3- K (16.5 35,0. 2 EEIR ) L 2K I
[b, d] MWy —4— FHRR (15 7,0. 06 FE/K ) L Pd (PPhy), (3. 8 5¢,0. 003 /R ) . Na,CO, (14 3¢,
0. 13 BE/R) VAR (330 =T ) M H,0(70 ZF+) o RN 5ERG, H O ZBsIRBUR AW, JEH
MgSO, A HUZBAT T4, kv, TEmUE T BR8], @A B g 2l A A R 64
8-1(8.4 3,40%) » FEAS AU U THF (200 Z 7t ) FfL&4) 8-1(8.4 3¢, 0. 025 FE/R ),
HHFATIREG . 75 -T8°CF MIRAEWHSE2A I IE —Buli (15 ZJF, 2. 25M CREHW ) » —78°C
THRRAY) 1 /A S, 7E -T8°C N AR AW A2 M B(0-iPr) 3(11. 4 Z7},0. 05 &
K)o FHZIREYTHRR W, ARG RN 12 /Mo RV SERUS » F SR SRR UR G, 7
F MgSO, AAMLZBAT 48, FFid 8. 7EmUE N BR 25850, g AR 345 3 B A AoR i &
) 8-2 (6 52, 80%) o 7E 80°C T &ML FYIFUIHFHEHE 12 /NI <2, 4- —5WENE (5.9 52, 0. 04 JE
IR B 12-2(8.3 75,0. 03 FE/K ) JPd (PPhs), (1. 7 3¢, 0. 001 JEE/K ) \Na,CO, (8. 1 %T,0. 07
JEIR ) VR (150 ZF ) « EtOH (40 2= F+ ) F1H,0 (40 =) o RN 58U, H SR SRR
REY, 3 MgS0, S A HUZHAT T4, JFil ¥, EMUE TR, Bt Ay B8 84
1) 8-3 (10 77, 98%) .

[0095]  {F LG4 8-3, & HAH &AL A4 6 AH IR 7738, IRNAF I 54 107,

[oo9e] [ il &45] 9 il 2 4L&4 110

[0097]
n ! gl &
o~ co-—-
' -1 1Mo BN

N

[0098] 20 Fe (81 ZJE/R ) 3— IR ~9H- PRIV AL 74 ZZ T+ DMF Y, 45 4. 3 50 (106 ZZJAE

/R ) NaH GEAS AN I o Rz G 30 0 8h)a, MRS Hasin 7 =71 (114 2K )

CHCL AL S, FEHEFE 4 N o BRZIR GG A2 200 ZZTHZRGRAK A, I 30 70 8p15

B o A A 08 T AT 51 70 8 A5 i 0, JFIAT ST, 1520 17 5 (81% ) (b5 9-1.
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[0099]  ffFHALEH 9-1, #& JEHI &AL G 6 FHRI 515, RVATEIAY 110,
[0100] 3£ 1 WoRFEETH14] 1-9 R NVAARIH TS WRI45 5.

[0101] %% 1

[0102] [ 3% 1]
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e | BECT) [ AR uv PL K
1 23% 639.25 638.76 340nm 482nm 175°C
3 52% 639.25 638.76 358nm 482nm 206°C
5 31% 715.28 714.85 347um 492nm 254°C
6 65% 715.28 714.85 332nm 478nm 200°C
7 36% 715.28 714.85 472nm 308nm 243°C
9 22% 715.28 714.85 347nm 488nm 198°C
10 46% 715.28 714.85 364nm 474nm 120°C
44 38% 791.31 790.95 480nm 308nm 219°C
61 17% 791.31 790.95 354nm 480nm 218°C
67 19% 733.27 732.84 471nm 304nm 230°C
68 43% 791.31 790.95 338nm 485nm 195°C
70 13% 729.3 728.88 478nm 304nm 169°C
74 13% 733.27 732.84 324nm 475nm 234°C
78 47% 729.3 728.88 356nm A94nm 138°C
L0103] 83 48% 729.26 728.84 352nm 382nm 180°C
84 40% 733.27 732.84 314nm 483nm 207°C
90 35% 755.31 754.92 310nm 48 lnm 215°C
104 62% 733.27 732.84 334nm 475nm 2220
105 30% 733.27 732.84 350nm 487nm 213°C
106 38% 715.28 714.85 342nm 479nm 214°C
107 42% 745.24 744.9 344nm 489nm 255°C
108 28% 716.28 715.84 334nm 510nm
109 11% 792.31 791.94 338nm 511nm 260°C
110 66% 653.27 652.78 344nm 489nm 255°C
111 46% 667.28 666.81 479nm 304nm 230°C
112 25% 729.3 728.88 324nm 482nm 130°C
113 23% 714.29 713.87 345nm 404nm 219°¢C
114 55% 669.21 668.81 334nm 494nm 220°C
115 51% 679.28 678.82 354nm 478nm 212°C

[oto4] [ St 1] 4 FA A A AL ECA LA S P 46 OLED #34F
[0105] A H A% B I HL B R G AR EIEE T OLED 234t & 5%, 4 e 38 i e 11 A T OLED
HIEII AR 1T0 #E (15Q/ 0) W H =2 [T 2 7] (Samsung—Corning)) KK H =R &
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I TN BRI 2508 /K AT 8 AR B8, HRAEAT H 2 BT Ar e R N B o

[0106]  #RJ&, K% 1T0 HEH e B S A ITR B4 3k A sle FLrp, o N NY = ([0, 17— K
B 14,47 ZF) = (NS (F 130 ) NN SR -1, 4- %) B TESSMHITRE
#I/NE (cell) H, RIGHR R E N B B R R R 10° 46, 285 /N =0 it LA &
NONY = ([0, 1 —BEE -4, 4" - Z386) = (N'= (25 -1-36) N, N'- 2R3k -1, 4- %),
MTIAE 1TO 28 EJE R 60nm B 7GENE . ARG, B NN - = (4- BOREE ) -N, N - =
(4= BEZEEE ) -4, 47 - ZR AR E T HETZSAHTIR R &0 5 — A /NESp, il iz &=
IR LIS NPB 28, MITAEFT R 7 GENE BT RUREE A 20 9K 7L 4 2

[0107]  FEJERCZE TGENERZR UL 2 G, 7R3 e s BUR 2, BRI . ¥k A
Y 3 BB AR B A AU B 4% /N 5 P R IR, AL A DL U AR S — N B 2k
5o LAASFEIRIHE R R PR, XFELL 15— B & % £ 55 7 UL 2 EAARNTRR 30nm S 11 H
HEIHNZE. 2Jah 2-(4-(9, 10- = (5 -2- %) B -2- %) K ) -1- K35 -1H- ZXIF [d]
KT AE R BUROE 2 FAVE A A2, RS BN T — /N EW . DAHR R F 7%
R EL A1 LA 50 & % SAHDIRUE N 30 40K ECROLE . ARG, TESAEVTRE
B 2 UKk &8 (Lig fEAH ARG, A5 — & BT AR & T RS
150 GK I AL BA#K, LI OLED.,

[0108]  {E OLED #54F-H HI/E B BUR YeM B P 4t 10° FLHI B S T 241k
[0109]  £5 3104, IESEHLVRILBIA 5. 84 =% / K 2, IR R AT 2530cd/m” 140

fot10] [ sgjidsl] 2] 8 FH A A B A HLHLEUR A &4 i 5 OLED # {4

01111 A F SERE] 1 AHIE 7 vk i OLED 2844, AS[R) 2 AbAE T, {# AL &4 6 15 5
AR

[0112]  ZE50, IESEHRIEI N 12.9 =% / K 2, FF R4 5280cd/m” (40

[o113] [ SEjfs] 3] A8 A BHIA AL EUR Ltk &4 45 OLED #344

[0114] A SZiEfe) 1 AHE K7 ki OLED 2541, AS[F 2 b7 T, 48 AL &4 9 1E 3k
JFAREL

[0115] 45 54, IESE RS 3. 36 % / MK %, JR R ST 1580cd/m” R14%

fot1e] [ Sjdsl] 4] s FH A A BH A WL EUR A A0 45 OLED #44

[0117] ¥ Sz itife) 1 AH IR 5 vk d03% OLED #84t, AN[Fl 2 A AE T, A AL &4 61 1E Ry 3k
JFAEL

[0118]  Z5 L0, IESEHLVRILEIAN 12.5 =% / MK 2, IR R AT 4670cd/m” 406

fot19] [ sjldsl] 5] 8 FH A A B VA HLHLEUR DA &4/ 45 OLED # /4

[0120] s P sz iitafe) 1 AH IR 5 vk #1135 OLED #84%h, AN[F 2 e T, A AL &4 74 1E 3k
JFAEL

[o121] 254, IESZ ARSI 4. 16 22 / K 2, K S 1750cd/m” FIEEE.

fo122] [ sgjidsl] 6] 88 FH A A BH KA HLHL EUR A &40 i 45 OLED # {4

[0123] A FHSEhEfs) | AH R A 7R HiiE OLED 2844, AN[A) 2 A7 T, A8 AL &4 90 1E
JFAEL

[0124] 550, IESEHMABIN 17. 1 222 / K 2, RS 6420cd/m” 148,

[o125] [ sgjidsl] 7] A8 FH A A B A HLHLSUR A &) il 5 OLED # {4
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[0126] {3 FH Sizjifs] 1 AHIRI (4 77 V3 3% OLED 284, ARl AbTE T, A6 AL S 104 1E K
ST L

[0127]  Z5 59105, IESERLILBIA 2. 32 =% / JHK 2, JF R 940cd/m’ (4RI

[0128] [ sEjtafsl 8] 1 FH AR WA A HLHEUR St &9l % OLED #8544

[0120] i FH Sz fs 1 AHIRI (K 77 vk I3 OLED 284, ARl ALTE T A AL &9 107 1E K
ST kL

[0130] 453, IESERRILEI A 3. 4 22 / JEK ®, RS 1490cd/m” (46

[01311 [ seififsl 9 1 FH AR BRI HLIEUR Jetb &4 % OLED #544

[0132] {3 Sizifs] 1 AHIR (4 77 V23R 3% OLED 234, ARl 2 Ab7E T, AF LS4 109 1E K
BT kL

[0133] 45504, IESEHRMBNA 2. 37 &% / MK %, JR RS 890cd/m’ (4.

[0134] [ sZjfafsl 101 48 A & B WL ECR b &5 %% OLED 251

[01351 {3 F siziifs] 1 AHIRI (4 77 V23R I3 OLED 284, ARl Z Ab7E T AF LS9 111 1E N
ST L

[0136] 4554, IESEHMABNIA 9. 15 222 / K %, FRR ST 3790cd/m” [I4%

[0137] [ Lkl 1] A & ML 350R Y628 UM Rl OLED 344

[0138] 1@ i 5 ¢ i 1 | AH [F] 18 J7 v oK ) 3& OLED #§ 1, A [ 2 &b 7€ F, i
4,4" NN = M - BRI IR BOM BB R AR DURGR AT s EUROLE , F AR R
JeIE FARMUTRERE N 10 4K (2- A3k 8- BEMM 4 (quinolinato)) (4- 2RI
My ) B (I1D 1B BHPEZ

[0139] 453104, IESEHLILBIA 5. 7 =% / JHK °, RS 2000cd/m* IR

[0140] AR BRI LR ECR e S WAH L TAL G R A L B R . 40, (A K
IR AL BUR el & P E 55 T RS 88 00 B ek i M 38OR e 80, JF HOs v @ i F4
(R IK ) L AR 18 i Th 260, k> REFE
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