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oA, (dE E°] W0 1992/ 185524 w&) veh-wldd, (dE E°] WO 2004/070772 H= WO 2004/113468¢]
2) 7kEulE, (dE Eo] EP 1028136 o] w2) glo#, (dE £ WO 2005/014689 HE+ WO 2007/006383¢l
2) galol=2AdEA, (S Eo] W0 2004/041901 = WO 2004/113412 o] wE) Alx- @ ERNA-Y=Z
Fod, (dE 5] WO 2005/0403020] W) A=, (dS 5] WO 2005/104264 &= WO 2007/017066 o uwhE
AGER E= 3 559 ols USERFE MYHr]. Zey, &8ay 2 dEgus B Ed F7)
o L, dE B WE (FF Tx= 9F) HE, olSHY o E B9, (= E°] WO 2007/0683250] wE)
HdEgoldoldl E= (& Eo] WO 2006/003000 o &) <AF =< #E, 9/EE Ha-5F 9d9E, 539
Egoldoldlo] 7123 AES 3o

2 ool We Felv), Lelud % A= fed SYE, 53 359, 1As 2 FEG A%

e 2 2
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[0227]

[0228]
[0229]
[0230]
[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

SE 551 10-2006621

o
wodgel We Zen 2 feluvis dwuHoz shi olgel BB mwne gl o8 AxHn, o
F Aow shfel il Zal-wolA 4 (1) T (255) o W8 wese zdad.  Afe 3% e
o GRolA LA U Tl AWHel Y. CC EE N BAEE AdaE 53 Afea e
@ F% gL ol A

(A) SUZUKI Z3F;

(B)  YAMAMOTO 2%

(©) STILLE %3; 2

(D) HARTWIG-BUCHWALD %%

T e A B vgeor EYvse] whe vidERy Zesa gskd 5

ol WHEd 93 Fio] 4=
A= WAL ezt A A gla T3, o 5, WO 2003/048225, WO 2004/037887 = WO 2004/037887 ol
AA 3 drEo] e

wEha, & odyge g 2 odyge wE v, gu 2 dzwe Az
YAMAMOTO %3}, STILLE %3 3+ HARTWIG-BUCHWALD Z3&tel 93] AxHe= AL EHOR 3t Az W
3]

gt Zlo|t}. 2 ol w2 dEgHE S SR A gEl Z2A 2 od] e o]et FAlSHA Xﬂi%
T A, Aget TREANAES, oE 59, Frechet, Jean M. J.; Hawker, Craig J., "Hyper-branched

polyphenylene and hyperbranched polyesters: new soluble, three-dimensional, reactive polymers",
Reactive & Functional Polymers (1995), 26(1-3), 127-36; Janssen, H. M.; Meijer, E. W., "The synthesis
and characterization of dendritic molecules", Materials Science and Technology (1999), 20 (Synthesis
of Polymers), 403-458; Tomalia, Donald A., "Dendrimer molecules", Scientific American (1995), 272(5),
62-6, WO 2002/067343 Al and WO 2005/026144 A1¥} 7+& F&e 7]Aj= o] Q).

2 ouge] e e, Felu, 29un 2 Asne AR dulelad A AgHE e 7] 754 Ams
2HBERA AGE S Ak 05 A 47 7154 AREe]l A /ERE el deA 9
O aeEs B owwe e B ouwd ue 4 (255) o s olde HRES mR B wwe] me Aol
% st Eein, eduv wE wsdW, 2 @Y A, QY PEA, 25 Aw, WESS Am, A%
FE AR, A FY AR, AT 2A AL, 4F FY AL, A4 A9 A5 2 AT AY AL o FolAt
Fomny Aew How shtel F7b f7] /54 ARE TS 2B B3 Aol

o

£ 50, 2% 3% Ex QY ZRAASC o5, AGorRE IjHEY ZTRALS fE, I ¥ wE
1 =

&3E=9 AA (formulation) Eo] =L 3slr}. ol AAEL, dE B9, &9, yx=HA (dispersion)
= my-o8A (mini-emulsion) € & Ar}. o] HA& fal 271 o]/ %UH%Q TIEES o8
Aol upFAEg Fx 9}, Agteta upFA g SulEe, odE B9, EF¢, °ofdE, o, m- EE

A4, uﬂ%‘ aﬂioﬂovf ﬂuﬂFJOM , M Ed, HEDY, HPEE, THF, wE-THF, THP, EZZWlAl,

SeEE @ ouWe Ed, 4 (1) EE (255) o A% shtel BeE TR B Ul g Holw shie

Sge, Fen, eduv, = usen, 2 Ao shiel §u, wFAsAE 47 §uE Egeks A,

59 89, oy TE UARRd 2T AT AT HA9 $4E0) 42D 4 AT PAE 99
[e]

Aol Al A Qi S W, WO 2002/072714, WO 2003/019694 = A 7]o] ¢18¥ E3o]| 7]|AE o] ot}
ool M2 SEEES WA gutel~, 53] f7] WA g tiule]2 (& Eo], OLED & OLEC) E°llA
o] A}go] Agaic}. Agholl wheh, SFEES Aeld 7% (function) & % FECIA A&,

oz Boays Eﬁ&, AR} vupe] 2ol A o] 2] (255) ] sHgHEe] ARE 1E]al 2] (255) ©f dhu} o]4ke] 3}
FEES X3sle tulol2~E 1 zpAl] #gE Aot} A} tHfo] AL ol 7|o A HlEA A= &
7] HA 3= (OIC) 71 A &% ERA2=H (OFED), 7] 2t E W]*Ei (OTFT), 7] g EWA2E
(OLET), 71 ¥ A (0S0), 71 &3 A=71, #7] B84, %71 AA A oupe]l2 (0FQD), fr7] 3
7]3k8k A (OLEC), 7] #olA thele= (0-#lo]A) & 53] # E}AlL f71 AA 3 tiupol~E (OLED

2 OLEC) & o] FojA &= o 2RE AuFE,
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[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

2 oage 9] AFE ukAE, A (255) 9 FHo® e FIAES ¥ sl AR gulo]~Ed B Ao
o} A2} tulo] A5L ol 7)ol A, HiErdEAE Yo AFE tufo]l AERRE Mulg A

= 4 Aok she] BE F5 xFstn, 3= =
71 ol A (255) o Aok shute] sgEs
I 53] whgkA st

= ,
I S5, VA Ad 25, FUFE, As YA =5 (IDMC 2003, Taiwan; Session
N. Kawamura, A. Yokoi, J. Kido, Multiphoton
Organic EL Device Having Charge Generation Layer) E/HEx 7] T F7] p/n FILEZHEH AgdEd.
sHAEE, olE TE A4S WEA EAY o gl STEY A9 3 ARHE dtE a8 598 &g

A &g tupo]l a7h FEIA Exm )1FRdA o] &3tk Aol A A Hok Fht.

o

w g WE {7 A EF Guelas 40 UE SESs 29T R v o] Bfel o' WE T
= 50 vheEAsAlE A=A 380 nm ¥ 750 nm Abele] Haee] WE AdASs 7MW, FEA R WA
HES 2detr, § 99 B lFe] Jhesta A e A Be QAN B A G e Y
g E sgEEel WE SECIA AHSEN 35 ANEHE, S 9 BE SES 2 Aadl 58] varH
atar, 7|4 3 SES A, 54 8 oA e A ES yehdth (V)8 gzl dEidE, dE =
W, W0 2005/011013 3h=) B oo mE FFESe 18e fulo] S QoA AY £E = wE =
S/EE g SO AT 25 g WA el A flel, Fu2 v Rl WEshs EA e
ZOAREEE WEA sghEe] B, Aol WEsks B WEA sgeEs il A9 sx dve A
ol frefsfor et

gl web vhgkA sl A (1) B (255) ©f SFgtwol sh ol QI RHES Egshe f7] A7
b vupel ol ARGt e A7 e S0, wesle A wF 5, 4T T
T, Be E oM ARE o gdn apARk, 2 (255) o] sgHE EF, ofu o] FF mUEES
Eehs A Hupel el A & el weh H8d 5 gl

Ade 9F =AE e d (triplet) WEA) =, 53], A A7, vhEAsAE 7] 990, FE
WEshaL wek 20 23, wiAEAE 38 23 il 84 wwk, 53] wiEAsAE 56 2 18l 80 Hwke
A e S 2t o= she] s el dhdheEoltt AHEEE 1 WEAE v s, 7
g, =elBdl, g2d, by, FHE, LA8F, 28, odw, ek, N, &, 7 £ fEEE $ehe 8
s, 59 ouE, Wy == 7YE dfiste et

2 4l 548 s, BE A oldw, N EBe e AwES 1 e R Aadr.

Ay WEAEY o5& = WO 00/70655, WO 01/41512, WO 02/02714, WO 02/15645, EP 1191613, EP
1191612, EP 1191614, WO 05/033244, WO 2005/019373 = US 2005/0258742 o] 2la) =21} It} ¢13 OLED
Asl T 7ol web ARSE AL f7] A WF vupo]l~Ee] ofo] It Al dEA e BE Q1 &
o] A gatrt. FAAE T3, 7] AAEE oute]zoA A (1) e (255) o IFEEH =95t

—‘é‘ T
w4 glol F7be) AY ARES AE 5T Aol

Aegk 1 WA SEEY] EHE d5e B3, v xd o8 =eidt.
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[0259] ARk (1) Bz (255) 9] st=sol AF 76 A4 AF 7% ARRA ALH, A=
AL 5 100% o HIER, B 7% S AeE FR dAY, EE sy o) FUt dEEd

T 5 A A FE Ak
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[0267]
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[0270]

[0271]
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SE551 10-2006621

2 wolgolyr,  ogale], wEY
o2

o Wjgo] ¥ 2 AL oulat A

\d

WE FolA mEY A AR u&e o] Afd dF WE FEo dsidE 50.0 I 99.9%-9% Abo], iz s}
AE 80.0 ¥ 99.5%83% Abo], il 53] HlEASIAE 92.0 3} 99.5%3% Alololar, AF W FEo] Tl
A= 85.0 I} 97.0%-3]% Alo]olt}.

-gate], EHES] HEL &3 WE 259 fsiAE 0.1 # 50.089]% Ale], wlEA s A= 0.5 F 20.05-9%
Ate]l agla 53] npgdA A= 0.5 Z 8.05-9% Ale] il 13 WE S5 disiAlE 3.0 T 15.05-9% A}

57 A W Tuelse BE Fe EW, Boel vEYR ARE (E2F EYR AXYE) W/EE 85

EHESS EPSE A2UES 23F £E g of Aol oA, EREEL AukHom AxwolAe]

Hge] o A AmEoli MlEgs AmEe Az uge] § 2 AmSelth.  sHw, e A
Solx), Azglel A el MEY: AR v&e Ao BAES ngnt § 4 £E o
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A Sk A= 104 WA 1019 vlelld EAE = gl =% e Al&glE e v sl =
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o714 Heldolni /1S MgAsAE JA 1 94 £ 1,6-91 74 AFerh.
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7,7 SHEZSHI-29 20| EF ¥ T fuUZEEA),
g, Sg|uoldanddl (S So] EP 676461 o] w2 DPVBi EE A E-DPVBI), (B Eo], WO
2004/0810179] w2) EFXY =4 FE, (dE E°] W0 2004/058911 o w&) HF-A% sgE, (dF &

WO 2005/084081 % WO 2005/084082 o w&) A} & FE, 53] AE, X2W ZAloln HEAlolt F|
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[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

= (elE 5°] WO 2008/145239 ol wh) Wl=QtEede] FRERZFE Ad9dn 53] nhgA g fEg A
Amee g, gtEehl, MizdEel R/EE I £ o5 SgEEe] ojERzolan, &uaekdl
R, A2, E23 SAtel= gl dIAfe|=g ¥gbehs, SEjaolddle] FRENH dedn obF 5
3 HA G MiEY A ARES GEHA, WA2AdELGM, MEAIE] W/EE Ad £ olE FFEE of
Enxolavg xFste, srjactddse] FRERTH dEE g ojujol A Zejarobd
Aol 37He] ofd = ofHdl 7l5e] AR AFEE SFES onshs AoR Pl ES ondr
HAESS 98 wEAd viElgs gass, o5 5o 1S

oy w2 FEE olYilx, UdF =
2005/0069729 o W&, W= ofvl E3| Ego} . 7hENE F524 (dF 5o (BP, N N-H|2=7210E%9
HlEd) T35 WO 2005/039246, US 2005/0069729, JP 2004/288381, EP 1205527 W=+ WO 2008/086851 o w2 3}
FELS oS 5o WO 2011/088877 2 WO 2011/128017¢] w2 HEX®H 72ulE F54, dE 5o W0
2010/136109 2 WO 2011/000455 © w& <ldlw=7l2ZntE FA|, o= Eo] EP 1617710, EP 1617711, EP
1731584, JP 2005/347160 ol w2 olA7t2utE FEA, & E°] WO 2007/063754 HE+= WO 2008/056746 of wuf

)
o
-
2

2 AERJtEnE fEA, dE E°] W0 2004/093207 Ei& WO 2010/006680 ©ff wE AE, A5 Eo] W0
2005/003253 o] w2 ¥y FAlel=, MIAlel= Wl ME HF Fo] W0 2007/137725 o w2 EE|add,
F=4 (bipolar) MEZ A AR, oE 5] W0 2005/111172 o] w& A, «& So] WO 2006/117052 o uwp

OIAIRE E HE JAHE, oE So] W0 2010/015306, WO 2007/063754 T WO 2008/056746 © W& E
ol7 F=A, o= Eo] EP 652273 T+ WO 2009/062578 o W& o}l & <fujg AE | o2 So] BAlg,
ol & Eo] WO 2010/054729 o] W& tjolapdE B HEZolAAE F2A, oE Eo WO 2010/054730 ©f w&
Yol ~E FEA4, @ &Fvg FE, oF £ BAlg ot}

2 odbigof whE {7] AA wF gulo] X~ AY F e AY FF ToA e AR £ A AeE 4
I AE3 A3 5 AREL, dF 59, Y. Shirota 59, Chem. Rev. 2007, 107(4), 953-1010 o 7§A|=l
i T

[¢)
SIFEE e FY 7lEd " olE FTECA AEFHE tE AREC|T.
AA HF gulolxe] ANarts vgASAE, B2 d¥8-E 2te 35, dE
= Elxol= (& 59, Ca, Ba, Mg, Al, In, Mg, Yb, Sm
= U TxE 233 T3, 47 F5 e o

18 Eol, vkl W e EFSE @Rl AWHD. 0 TR
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o & ‘ﬁ, Ca/Ag Mg/Ag T Ag/Ag e FEHEE 2o o

SA Abeldl 3§ FFE e AR BHE F5E = Aol vgAEd & 9l
C’EL%LFJ w5 EFoftolE e 4THE 55 EFegE 2k, o&3h= ZAkel
T= JFHYolE (dE 59, LiF, Li0, BaFs, MgO, NaF, CsF, Cs.CO5, &) ©] o] &E-Z o] #3gtslr}, o
sk, #F HA=WolE (LiQ) 7F o] HF e Agd & gt} o] Z9o T A= vEAsAE 0.5 7 5
nm /\}O] ojt}.
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d (redox potential) & Zt&= S4E°] A8}, g2 A, F&5/5%5 Ak
A1/Ni/NiO;, Al/PtO,) 7} H3 wlgkzsr = Qi) dE SEES 2
ZA} (irradiation) & Fe9 AZH oF (OLED, 0-#o]#]) T o= 3
Aol stus FHIAY e FEHo=m Figdor s, up2] gk of
g F4 SAlo|=o|t}, ITO (indium tin oxide) TE¥ I1Z0 (indium zinc oxide) 7
T AxA, B8E f7] As, 53 A, =89 E¥9F A s,
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(&8l weh) "Hutoliaes AHHs] Fx3tEv, FHEFC] Agsa HFHor A=, dvstd 2 2H
of WE Hulolage] £ & H/EE w719 SAAC E5H7] ol

W ARl A, ¥ el whe §7] €A W delolat s oldel S50l w8 ZeAsd o
WEo| A 10 mbar, Tk, BFEH A= 10 mbar kel 27] gted
S0z grh. SR, ER e7lA 27 e O o e, o

s 59 10" mbar njuto] 7))ot
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[0280]

[0281]

[0282]

[0283]

[0284]

[0285]

[0286]

[0287]

[0288]

[0289]

[0290]

[0291]

[0292]

SE551 10-2006621

npZ 7R 2 sk o] el FE©] OVPD (organic vapour phase deposition) Foll 23] T+ FlElo] 7} 5319
5o FEHEI, 7| ABE0 10" mbar 9} 1 bar Atol9] UdHoA EEHE AS EHJo = 3= 7]
AA ¥g nlo] 27} w4 i), o] LREA~Y ES3 Z$E= OVIP (organic vapour jet printing) =
2ZHzola, o7|A A5Ee] AY wES B Erxyau uwbA FRIET} (dE 59 M. S. Arnold T,
Appl. Phys. Lett. 2008, 92, 053301).

EF, S olgel FEol §AORRE, oBHYW AF Fo ¥ ;Yo
e, olBHW g Hof 23 A4, Fhxdg A, w=F A4 ®
Sl LITL (F R @ o4, @ A4 o) Ei gz Qg s A= S
QA WY vrpelzvt wiA s, 4 () EE (255) o M SEESEe] o B4 sl Pasth,
FHRES AT ABS B e SAE DAY 5+ Ak
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Auba (1) B (255) 9] sg&Ess Edehs dHulolaed g tgEk WAez AH8&d = . e}
A, s B, by (1) B (255) 9 skt ol e sgteEs Eiehs Al - yulel 252 denld,
ol A3k, HFH = ke A "daEdolEddA Aed o sl SHAINE, 1 HHbol A5 HEE £
g SRSl AHEE 5 gl ek, duky (1) Ee (255) o sEEe A S
5°], OLED H+= OLEC oflAfe], AA &g dulo]xs2 o8 L 1| LopllA FAd
uebA, B o] AWE (A4, okEdA R, 9%, A=E, I 2 T
55, JF A3 (skin reddening) B ¥F :=3p7F WA HAY B A 5 QY T3
_{\‘ t:o_1 =

2 58, A B A4S e fAs] 9 e A (dE &
o

o

A
£

L B udgel ME HEEe 53 250 £ AF ol5E Yiel, AA thlelxeld, o|EHY o
Sof 7] AA WY Tuelzel A AT £F F EE AT FY FolAel gl o}F Aaslr,

2. R owge me HREe JuHon Be 53 0, ¥ 2% g4 B e 43 o4, we
#) Aol &% L Re ARYS AU, o)t B B §9 EE /A FouE AFY, R =# A% U
Hfo] gol 48] ALg Yt wFol el st

3. 3 4% 4% Bt 4F 7Y ARZA AHE, A4 OutelaBolAe] B wge] ntE sgEEel

o] A = 2 g Wl St o] A Aok . gl A
Al ZF v A s, gAHeR AQEA] don, sy, sdsAl e fARE B0l kel Hi= ikt
A5l o dAd 5 A b, 2 EHe] JiAE ZF A=, gy AFHA gow, duk Ald

¥ougel BE RS, 54 WA W/EE w50 45 AHA %om, oo Yoo Az 2¥d
oot olze B3 ¥ wgel ugrA e vASel AgEth.  BAsA, mEAH x2Ee AAS
o (el ohd) W AHgw & )

EE, B3yl Be A% ey 59 agA AANFHEY JARE, 105 AN Ayl du v
3w wgel ANYeEe ProEA 7t = EE]

g Aol AR @ olE WAL
)



[0293]

[0294]

[0295]

gy e HA57] 98 A g

AN

A=

N A
N\ /N
N:QN
N= —N
§< \N.-/t
/
7 N

HIL1

LD O
as esasd

H1

ETM1

i/N—
L\o N/
N\ /
LiQ

N

Irpy
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[0296]

[0297]
[0298]

[0299]

[0300]

SES35 10-2006621

NPB HTMV1

(2-1) (2-8)

AZE HILL, HIL2 (EP 0676461), H1 (WO 2008/145239), ETM1 (WO 2005/053055), SEB1 (WO 2008/006449), LiQ
2 NPB = Ed 7E23E gl A & A ). shgte HTMVD &, o 1o yebdl st fALsHI
Azd 4 9lal, o714 2-BRR-9 -t d-9H-ZF o dle vl d-4-Aolula REWE whgolA Wty
=y JAEE (2-7), (2-4), (2-5), (1-11), (2-1) % (2-8) + ¥ ¥do] up&t},

A 1

e H¥E-2-UH A E-4-4-(9-H2-9-p-EF-H-SFLA-2-)okRl (1-1) 2 e (1-2) WA (1-1D)

o 4
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[0301]

[0302]

[0303]

[0304]

[0305]

..

SSYE-GIEHIO HEY

2-HER-9-Md-0p-SL-H-ZF oA

40 g (154 mmol) 9] 2-BRH-OH-ZF o 0] 7}ge) 93] 1xd %E‘r/\loﬂfﬂ 500 me <] A

= I gH& N, = 235, 15.0 g (170 mmol) 2 AlE (

o] -10C 2 ¥ZH 32 g5eZ 121 ml (170 mmol) 2] 1.4M WErladlg B Zufo]l= fNo] 7lEr),
NH,C1 (500 m) & AMgate] &

S ZIEO HRow HHI /teHI
&3to] old opAlEe]ES & Afolol wjx AL,
A=

Folleo] S

22 39 AHE I, NayS0, Aol
27hen.
A3, 27.2 54 S ERe R MEAE 4 (308 mol) o FE3ed 43 (dropise) B/,
BEo Aeoz Yrziya 1 ¢ o B Lo FolHr),

Ha, f7] 4 (phase) ©] EE 3W AMHEI, NaS0, ~ellA

7] % (phase) ©]
o g g

SES35 10-2006621

Z4% THF ° &3
e g

1) E=2gol=7) 3 7}%1:}_

o 1z

=4 (quench) 9rt}. I EEES

R R A

M=) (batch) & 50C & 7}
1 AIZE
I EFES EF<ly B Alolo] wjX

AzHa zey SE7ldA SR

(ko olAElolE, 1:1) = AEJ A& B3] ZAAE (crude product) 9 o3& 32 g (o]29 60%) &

Oee) BEs BgEEel 48 EAH

EL R EN EYNE EY MRS 48=

>
o

2

55%
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[0306]

[0307]
[0308]

[0309]

SES351 10-2006621

62%

58%

52%

61%

62%

50%

H] | d-2-UH| ¥ d-4-4-(9-HE-9-p-EZ2-H-ZF 2. #-2-Y) o} (1-1)

27.6 g ¢ HlEd-2-du]Hd-4-Lo}l (85.9 mmol), 30.0 g & 2-HERZZ0d (85.9 mmol) 7} 500 ml ¢
EFclel A gt 1 g GrkasEal N, 2 st tso®, 4.3 ml (4.3 mol) & 1M Eg-H
2E-RY-yxy g 9 048 g (2.15 mmol) ¢ ZEHE(11) olAlHC|EZ} H7bH ), 20.6 g o] YE#H
HEE-REAto]= (214.7 mmol) 7F F43te] ZH7bet}. B EfEo]l BuAd #917] (protective
atmosphere) 3tolA 5 h <t HlGolA] 7}EH ), I B3-S T&55te EFAY B Alolo] WA H L, f
7] %+ (phase) ©] &2 3 AF =L, Na,S0y AollA Ax=1 Zelg] S@7]oA Satd), E=zgoz A
27t AL F9 2APEL] oA Fo, AFEE IAFHE] I/ EFAdo=Z2RY AMAASH D HAFHoz 13
FollA 3t A, X 99.9% o]t} FELE 39.5 g (o]29] 78%) o|t}.
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SES35 10-2006621

[0310] s (1-2) WA (1-11) 7F fAFsHAl Az v

EL RN EE MR 2 des *E

[0311]

92%

80%

[0312]
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[0313]

[0314]
[0315]

[0316]

hd oA ) %
2 o L T -/ giif;ﬂ.w,ﬂ\? N
<\ / P ' ,&j i
%LF i [}ﬂ
) uJ p
@ Kg(\
SRS
< (1-7)
e 75%
oy Q 0 o0

2
L

80%

(/

P
gﬁ

(1-10)

75%

Ao 2

SFE v Ed-4-9-(9,9-UHE-9H-EZF 2. 9-2-9)-(9-"E-9-Hd-9H-ZF 2

(2-2) WA (2-8) 2] A
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[0317]
[0318]

[0319]

[0320]

[0321]

[0322]
[0323]

[0324]

SES351 10-2006621

1) n-BuLi, -78 C

Br 2 ©\(

4~-B 2 R-9-Wgd-9-7 d-9H-ZTF o ¥

30 g (94 mmol) ¢ 2,2'-tfjE=ZRH|FHdo] 7ldd o) AxH ZgkAAdA] 200 ml ¢ 7XE THF o
S3gc). g 5352 -78C = J¥Zd, AL (94 mmol) oA n-BuLi ¢ 2.5 M &< 37.7 m¢ 7}
o] oA HHM3] At HIFET (XN&EAZE: °F 1 h). M= F7F 1 h &< -70T oA wykett,
11.1 m o o}IHEH= (94 mmol) ©] T&3te] 100 md 9] THF o] 8= -70C oA Ast H7tdrct. 27}
7F gud o, vg EFES WA dLo® JhEI, NHCl & o] &dte] HaEAEI 48t e T
oA FHEt. 0 o] OFHE Jto] Tyl fodlo] AAY ] A7 =3, 50 m¢ 9] ¥ (fuming) HCI
o] F&3}o] *47@1:} ﬂi T = 7 FrA E ). WA A7y o] AZE F

ggoz Mxes Adeow Yaya, AEd uAs 4/& 2 AeuAa gz dddr.

J%%% AFA 40T 2 Az}, FEHE 253 g o] 80%) o]tk

g nES HR5e) fAldA Az

;vZ

¢ Az
A

A
3
(@]
=
=
o
Z
rh’U 1od

EU R EU =R 2 ddE +8
Br 8%
Br
80%

87%

H ¥ d-4-4-(9,9-U | E-9H-ZF 2. d-2-)-(9-H &-9-¥ 9-OH-ZF 2. #-4-L) o} (2-1)
17.8 g 9 vlHd-2-du]Hd-4-Do}l (49.4 mmol), 18.2 g ¢ 2. BEER-(9-wE-9-#d-9H-ZF 23 (54.3
mol) 7} 400 m¢ & EFdoA @t} 1 N grlam3 N, & ¥sEc), oo 2,96 ml (2.96

mmol) ¢ EF-HZE-REx ¥ 2 0.33 g (1.48 mmol) ¢ ZHHE(11) oFAEHo|EY} M7l a, 9.8 g o
EF HEE-YEALO]Z (98.8 mmol) 7} $&3t] H7re ). g S350l BoAy E97I8klA 3 h <t
vl 5ol Al 7t ). a 1%%% S &3t BRI B Atolo] wiXHa, f7] o] = 3W AFEH
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£S5 10-2006621

on

NaS0y “gellA AzxEn ZEhe] FU7]dA SEE, EFdoz Ayl As 53 2AHES] o3} T,
FAFsteE AREo] e/ EFdorEEH AAAsHD HFTHoR uFANAN FIHI, £Ex 99.9% ©]r}.
TEL 24.3 g (0]29] 80%) o]t}
[0325] 3etE (2-2) WA (2-8) 7} fAFSAl Az o)
=g sd g2 MHYZ =
WER

O N /@ </ 78%
[ \@
= r./

75%

80%

[0326]
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SES35 10-2006621

80%
88%
85%
78%
[0327] (2-8)
[0328] A X 3
[0329] E HHY-4-gH)Hd-2-9-(7,9-0 ¥ d-9-p-ED-9H-Z2 o all-2-A)o}l (3-1) 2 FIEE (3-2) A
(3-4) 9 &4
- \ﬁ/ ;\i?tﬂna T)PhMgBr
Br/&/%/ g "9 {/ \> < g\\ E—?—ﬂ TOH
HE \C\
(
(3-1) §
\
[0330] “
[0331] 2-BEER7-HLEFLA-9-2
[0332]

21.6 g (178 mmol) ¢ HIRE Ak 60 g (178 mmol) 9

2,7-UBERIZFoAL 800 m o tWEAde 2
265 me ¢ 2 M YEF 7tEUo]E &4 (533 mmol) o &AErHT}.
dxag)getgoe] o] e

6.154 g (5 mmol) 9] HEZ7]2=-(EL]
A e (suspension) o H7bEa, WkS &3

3tEo] 18 h &<t gl&8 2~ (reflux) dhollA
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=zl HhS E3MEol W7 o, 7] o] EElHa, dEvt As T3 AqFHn
AAE 1 TEHete] S Az EFdow At AL 53 2YHEY oz
2R-7-HYZF o U-9-25 A&},

=

=

[0333] &9 &3 gEE] fASH Alz" L
=g EYE2 MdE 1
a1
Br HO_ __OH
B
©. N\ X
= 1 Vi b4

Br

SES35 10-2006621

, 100 m¢ ¢ &2 33

= 38.6 g (85%) 9 2-H

[0334]
[0335] 2-H25-7 9-t]¥ d-9-p-EL-9H-ZF o9
[0336] 35 g (104 mmol) 9] 2-BR2R-7-#dZFod o] 7}do oa) Axd Zgt2IddA 600 m o AZXH THF ol
R A= wo 8ol (clear solution) ©] -10C = WZE3 th&o = 38.3 m¢ (115 mmol) ¢ 3 M #Hdn}
JY)¢ BEufolx gdlo] HrlETh, S TR Ao HH3] /ey NHCL (300 ml) B A}&3)e]
SadEr. I EFEL &3t dE ofMHo|ESt & Alold] miXH L, /7] Aol ER 33 A,
Na,S0, AellAl Adzxx Zeke] Fd7|oA FdE). 100 m¢ o] EFdo] Fbwl golo] HriE), Bl
A (batch) & 50C 2 7FE¥aL, 20.4 ¢ 9 EYSFLZWEAE 4 (208 mmol) ©] F43 23} H7lEv).
1 AIZE $o, 98 E3E2 @%g?_ W4 1 4 o & Zof] Fojxic}, I EEe ERdy B AL
olel wix|¥a, 7] o] ER 33 AHHI, Na,S0, FolA AxHi ek 87| S, (3
ghold ofMEoE, 1:1) 2 A7t A& T3 ZAHEY AFE 41 g (o229 61%) & AT},
[0337] &9 &3 sgEE] fASH Alzx" L
EU YR =g LR MAE +E
2 3
Br MgBr
Jo\l/’?‘§
$ i ]
g
}j MgBr
Oj?/‘gr CH3MgBr
®
c in
[y
[0338] -
[0339] H ¥ d-4-gu) ¥ 9-2-9-(7,9-U)H 2-9-p-5E-9H-ZF 0 A-2-Y)-o}F (3-1)
[0340] 13.18 g ¢ wlHEd-2-gu]Ed-4-Do} (41 mmol), 20 g ¢ 2-BRR-7 9-t|Hd-9-p-EH-9H-ZF o o] 350
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[0341]

[0342]

[0343]
[0344]
[0345]

[0346]

[0347]

[0348]

SES35 10-2006621

woo) BRI STk 1 g @AEI N, £ EAEY.  BEo®, 16l (1.6 mol) o Eel-
HEE-Rdx 23 3 184 mg (0.82 mmol) o] ZeHg(11) opAlelo] BV} H7he ), 9.86 g o] HEF HEE
“REALO|E (102 mol) 7 &3] WrbATh,  uke EFEe] nEA ¥IA7IstelA 5 h F9 v stde
. 0 ERES Faele) ERdAT B Alold wAHw, §7] o] B2 33 AL, NS0, AN Az
Aw mee FWA FrEn.  BRdow dest A% Bd 2AYEL oz Fo, aRohs AFE
Y/ ETAoRY AFQSH T AFHN0R DA FHAG.  SEE 99.06 otk FEE 218
g (o]&9] 73%) olt}

theo shgEEol FAH AzHh

SRR 1 =1 R +E

82%

7 s = 80%
GRIVE °

>
>
£
S~

L
D‘.?(.'.
o
il
lo
Jm
o,
i)

Zd 7)< W OLED & WO 04/058911 ©f u}
, = A OWE, AR o AHsE.

it

Uk L2 A0 o) AxH L, o=

)
o,
w2
=
i
(@)
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=
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o
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o
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2
it
it
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i
flo
o Al

tlo]E 7k th <& VI, V2 % E1 WA E3 o AAEe] gtk (21 9% %
0 nm & FAA Fx3E [0 (75 74 i8E) = =
Z[ERo R g F FERE Zerh: J% / A FY S HILD / AE 5 S (HIL
(HIL2) / AR 2= & (EBL) / %= & (BML) / A &% 5 (ETL) / ]
A=, M= 100 nm & FAE

7
JERY 9tk OLED o AIZE ¢ld) Bed ARse 9ol Jehiy.
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[0349]

[0350]

[0351]

[0352]

[0353]

[0354]

[0355]

SES35 10-2006621

e Am 0L 7F o5% o AA MR Fol EASI SBL 7h 56 o WER o EAWTE AL eu@t,
B, AR 5% 5 ER ) AREY EFER oFojd 5= ok,

OLED & X+ WS o3 SA3td, o] 545 93, Lambert W& EAS 7PEe AR/H/3HQ L/E‘j]ﬁ
W% (luminous density) &4 #ZFelE (IUL 5—./‘3 E]"’J%) Z2RH AEHE, Frjyus 2R g4z, A4 2
3 o /A we g Eg (/992 54) 9 9% g 58 (B, AAE

HAEH AF 4& (cd
o~

ﬂ HU mﬂ
_ll)lv
0_1_4
2
bol'

G492 FA), ada Fyo] 4 A wg 2"9E=-L 1000 cd/m’ of Fuys o AA o,

aRFE CIE 1931 x 2 y AFx7}t AbEdc), F# BQE @ 1000 cd/m” = 1000 cd/m’ o] B2 Frjys @
To e 9 %x ZES YER, LT8O @ 6000 cd/m” = 6000 cd/m ¢ #= (luminosity) oA OLED
7} 271 A7 80%, Z 4800 cd/m o= Wojxl Foltt, tjokst OLEDE 9] dlolEl7} & 20 @okso] 9
=

33 OLED JA AZ $4 AREZA B Byd g 3389 A

B oubgo] w& 31g-&E-2 OLED oA HIL, HTL & EBL 24 53] #gsic}. REL, TY FoEA A7

SFA|RE, @k HIL, HIL, EBL 24 &£3d AEoZA = EML oA 238},

NPB ol A5 (V1) 3 mlaste], & 2 nte gdEs xddhs 52 ¥ 2 88 2 £ A4
Fdd FEe LT A (singlet blue) oA b

H3 A8 HIMVL (V2) ¢ vlwste], & s (E1-E4) o W& 3% (2-7), (2-4), (2-5), (1-11), (2-1) ¥
(2-8) & ¢ F2 F9& e

, 2odbo) ulE 3EE (2-7), (2-4), (2-1) & 3z AEE V3 (NPB) 2 V4 (HTMV1)
2 o 2o $£9S Uedit.

o

H 1:OLED o| #+x
(5 #Z 7| ZILHTLAVEBL/EML/ETLEIL (1 nm LIQ)/ZHA =)
af HIL1 HTL HIL2 EBL EML ETL
S/ nm S /om | ZE4/nm | F71/nm L7/ nm S/ nm

vi HiL1 HIL2 HIL1 NPB H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm
HiL.1 HIL2 HIL1 HTMVT H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)

V2
5nm 140 nm 5nm 20 nm 20 nm 30 nm

Eq HILT HIL2 HIL1 (2-7) H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm Snm 20 nm 20 nm 30 nm

£2 HILT HIL2 HIL1 (2-4) H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

£3 HILT HILZ HIL1 (2-5) H1(95%):SEB1(5%) ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

£4 HILT HIL2 HIL1 (1-11) H1(95%):SEB1(5%) | ETM1(50%):LiQ(50%)
5nm 140 nm S5nm 20 nm 20 nm 30 nm

£5 HILT HIL2 HIL1 (2-1) H1(95%):SEB1(5%) | ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm

£6 HILT HiL2 HIL1 (2-8) H1(95%):SEB1(5%) | ETM1(50%):LiQ(50%)
5nm 140 nm 5nm 20 nm 20 nm 30 nm
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[0356]

[0357]

[0358]

 2: OLED 9| G| 0| E]
EQE LT80
oy @ 1000 @ 6000 CIE
cd/m2 cd/m?
% ] x |y
Vi 4.8 70 0.1410.17
v2 7.0 130 0.1310.15
E1 6.1 155 0.1310.15
E2 7.0 161 0.1410.15
E3 6.9 158 0.13]0.14
E4 6.5 155 0.13]0.15
E5 7.0 1565 0.1410.15
E6 6.9 160 0.14|0.15
H 3:0OLED 9| 3+ =
(£ 2= 7|B/HTL/HIL2/EBL/EML/ETL/Z| A E)
o HTL HIL2 EBL EML ETL
S5/ nm LW/ nm S22/ nm S/ nm ZH/nm
V3 HIL2 HILT NPB H2(88%):1rpy(12%) ETM1(50%):LiQ(50%)
70nm &nm 20 nm 30 nm 40 nm
V4 HIL2 HIL1 HTMV1 H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm 5nm 20 nm 30 nm 40 nm
E7 HIL2 HIL1 (2-7) H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm &5nm 20 nm 30 nm 40 nm
£8 HIL2 HILT (2-4) H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm 5nm 20 nm 30 nm 40 nm
E9 HIL2 HILT (2-1) H2(88%):Irpy(12%) ETM1(50%):LiQ(50%)
70 nm 5nm 20 nm 30 nm 40 nm
H 4: OLED 9| H|0]E{
=8 LT80
=
8000 CIE
9 @ 1000 cd/m2 @cd/mz
% {h] x |Y
V3 13.4 85 0.36 | 0.61
V4 17.0 170 0.35]0.62
E7 17.5 190 0.34]0.62
E8 18,3 215 0.35]0.62
E9 18,5 225 0.37 10.60
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THMBW(EF)

RE(EFR)AGE)

HAT R E(ZFRR)AGE)

FRI& B A

RBA

IPCH &S

CPCH¥%S

SAERGERE

BEGF)

LEYFMBE BB L SN
KR102006621B1 K (2E)R
KR1020177002055 HiEH

2% Lb/§ 100 geem BEHA

ZRT LS 10Migeem BEHA

Sl EEA
SEFRELTIED

otz gotn|2 3 Mol
otz

ZAAZEF

F3lot-HEL2S HEA
2612 Wizt

o2& otol2 Mol
#{3 ot2

ZAAZHI

C09K11/06 CO7C13/567 HO1L51/50

patsnap

2019-08-02

2013-06-27

C09K11/06 C07C13/567 HO1L51/50 CO09K2211/1011 C07D209/86 C07D219/02 C0O7D307/91 CO7D333
/76 C07D405/12 C09K2211/1014 C07C2603/18 C07C2603/94 CO7F7/081 HO1L51/5056 HO5B33/14
C07C209/10 C07C211/61 C07C213/02 C07C217/94 HO1L51/0059 HO01L51/0065 HO1L51/0067 HO1L51

/0068 CO7F7/083
B&#
2012005369 2012-07-23 EP

KR1020170014008A

Espacenet

FEASRBENY , ZUEEWELFREFHARUARGEXLENE
MHHNED—HNBFIREZ. FRAHF-SSRHZZCEWNTER
RER-HHZPLEMHNFFNAEY.


https://share-analytics.zhihuiya.com/view/c8b7d2a8-df74-459a-af56-7a641a9f1a6a
https://worldwide.espacenet.com/patent/search/family/048703408/publication/KR102006621B1?q=KR102006621B1

