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a) 500 ml19] Wx4F F 30.0 g (82.0 mmol)<] 2,7-"HBZE-HFEMN-9 10-t], 14.1 g (90.2 mmol)&] 1-L}=
g F2EA~dds]| =, 15.3 g (164 mmol)] obd™ 2 19.0 g (246 mmol)9] SFAEANIR FE AL 3fell 44]

L oEd ARG AdES ofdteta, MR, &, SeAUER 89 2 22 AlFsta, oM EF<
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[0176]

[0177]

[0178]
[0179]

[0180]
[0181]

[0182]
[0183]

[0184]

[0185]

[0186]
[0187]

SEE46 10-1761223

2 e g AE FollA uFHEAIZA.

Na-tert- 2 €| E
! e
' 74
o O !*

b) 3.66 g (38.0 mmol)e] YEF tert-F=HolEES 200 mle EF< = 10.00 g (17.3 mmol)] A4 1a9]
A E Hrsitt. W EFES ofETe % ZINZ . 190 mg (0.86 mmol)9] ZEFHE(II) oA HO|ES

1

a2 S 2
H7bskdrh. W EFES olE2o® grAFTE. 350 mg (1.73 mmol)e] EF-tert-FEIZAWE H7sH9
ok, 40 mle EFd Z 7.96 g (36.3 mmol)] N-#ld-1-1}xEolrle] gr]d M Hrlslgdn)r, Hle E3E

S 90ColA of2 &lo] 15A1%F F¢t wulksla, EFQoz Agst A AoA osiedct. &S ¥
AAstL BEES Held o225 A 3. AdE2 158Te fel do] 2=5 7.

=

Hol

ol

1H NMR (300 MHz, THF-ds, ppm): 8 = 8.57 (d, J = 9.2 Hz, 1H), 8.50 (d, J = 9.1 Hz, 1H),
8.41 (d, J = 2.5 Hz, 1H), 8.08 (d, J = 8.4 Hz, 1H), 7.73-7.94 (m, 8H), 6.65-7.53 (m, 30H).

Ao 2

Na-tert- 2 # o] &
P(tBu), Q
@"“ Sy Q Pd(OAc), N N Q
+ NH —
e 2T dﬁo‘o o
A8

AAe bk A MO A FASGT. AHBE 3T §HL T

=

1H NMR (300 MHz, THF-ds, ppm): 8 = 8.48 (d, J = 9.2 Hz, 1H), 8.44 (d, J = 9.1 Hz, 1H),
8.29 (d, J = 2.4 Hz, 1H), 7.82-7.85 (m, 1H), 7.63-7.68 (m, 2H), 6.77-7.31 (m, 32H).

AN 3

o 0 NH,OAc (EP
(Lt @ = Oy
AcOH
Bfo Sj T e
e
3a) 150 ml9] ®WZA 5 10.0 g (82.0 mmol)9] 2,7-H{HEZR-HWIEA-9 10-t]>, 3.19 g (30.1 mmol)<] aﬂ
A=, 5.09 g (54.6 mmol)] o}d@ 2 6.32 g (82.0 mmol) 2] oM EAGE RS A dlol] 2347 £t
FAZAT. AEES ofdstal, W, &, SAFEUEF 89 3 2= AFstaL, o)A o]iXm 3ok
HSEA7| 2 BEFdoz Aggt A oA o sttt

©\ @ @ Naszg%:)l—:‘iaﬂo]E @

50 ml19] EF = 5.00 g (9.46 mmol) 9] AA]e] 3a¢] A
1%5} 106 mg (0.47 mmol)2] FEFE(I1) olAlE|o]EE
S7dl T Ed-tert-FEE2T W £ 0.95 nl
t-p-Ed-obule] @rld g Aiksgth. wbe EgE
e ZIES 60 mlo 1% AU ERF fAow A HE)

R~ N

3b) 2.73 g (28.4 mmol)®e

Aol A7, HbE EFEE olEro=
A7V e. WES EFES ofEo R 'Y
(0.95 mmol) & #H7FsFATE. 5.60 ¢

S o= Flo] 100TCoA 20A7F B wHksEA
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&
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8

=

o

= >
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[0188]
[0189]

[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

[0200]

[0201]

[0202]

[0203]

[0204]

[0205]

SES45 10-1761223

Ak, f7] SulE AF sl AANNT. AHEL g UFYAY T, dEede Fo g4
ARLE WS, DEmedus THeel AAGT. YRS oTean (§4: 2390,

1H NMR (300 MHz, THF-ds, ppm): § = 8.48 (t, J = 9.6 Hz, 2H), 8.42 (d, J = 2.4 Hz, 2H),
6.46-7.49 (m, 2H), 7.02-7.33 (m, 22H), 6.81-6.87 (m, 5H), 3.36 (s, 6H), 3.33 (s, 6H).

A A% R A AA

2242 1AF (<100 mbar)olld A kol o8] Aetgitt.  ofmsis oMol fEl J1w Al AW e
1200 A9 A ClFEFA (IT0)So& o]Fojxtt. MAEE 1000 A9 AlR o]Fojxctt. RE L
29] Aa 7971 (<1 ppme] H0 2 04, &3t §lo], Ax A Algsgltt. AM8dE =

71 2=8e, 110 BWUoRRE, AF FF T2 4F-TONQSF 10:19] FHER

600 A, olo]A HA ek ZomA] FHFE A-11 10 ASR £ o7 o|FojRrt. WE 2o 2
ﬂ%(III)H]*(Z—HﬂE‘E]Hﬂ}_ f h]FA5a) (oA EY O E) 1042 =FE TAERAS

A, oA AF A FoZA BAlg (M=(2-ME-8-F &g ol E)-4-(Hd-H & o) dFuw-(
A, 2 6% Cs2 %3% BPhen (4,7 H#HL-1,10-FHEZH)o 2 o]Fo]x Az} % B2 600 AR o]Fox]
=

A8 Al 2

4,492 [N-(1-y=Ze)-N-dldolu| = ]0]Fd (a-NPD)E 3}3HE A-11 Al TAERA ALEslE AS A3
i, g AAd 13 T,

g AAd 3

4,4 -0 2[N-(1-v=e)-N-d dolu| = ]18]#Hld (a-NPD)E FFFE A-11 thAlo] Ax 2t Fo =AM ALL3tE A
& AQ)sta, A8 AAdo 29 4.

g AAd 4

4F-TCNQZ =3 F 4, 4'-H] A [N-(1-UZE)-N-gdoln = ]8]Ed (a-NPD) (10:1)Z 3}3E A-11 tjile] A3
FE Fo2M AESE AL AlQsta, 8 AAd 13 FY.

g AAd 5

4,4 -0 2= [N-(1-yZ e )-N-Hdolu] = ]H|#|d (a-NPD)E 3}E A-11 Ao T2ERA A&l AS ALsh
I, g AAd 49 Fd.

g A4 6

4,4 -9 AN-(1-yZE)-N-gldoln = 18]3d (a-NPD)E 3FE A-11 thalo] AR Ad FozA ALEss A
S AQ3ta, F& A 49 5.

Hl 3L &8 AAld 1

H7) zEle [0 BTHORRE, AF 44 20z 4F-TCNQSF 10:1 ZLE= 34 ZWAZ] 4,4'-0] 2 [N-
(I-yzZe)-N-ddolr]=]1]3d (a-NPD) 600 A, o]ojA] HA} A FT22A] o-NPD 100 ASE A4 o=
|FAAT. WE T T2EZA 10%2 A BEA ol F (11D A =-HE oWz, h]F=543) (olAdo}
AEE)R E33F a-NPD 200 A, AF 2 =024 BAlg (F|A@-HE-8-FAEg sd o E)-4-(Hd-d=
Yo E)dFEuH-(111) 100 A, 2 6% Cs2 %33 % BPhen (4,7 Yuld-1,10-AFESHU) o2 o]Fo|zl A} 4§
% 24 600 AoZ o]FoH T},

Fr)s} gro] Alzd ko] tE =AW w3 &8, A A (01000 cd/m) L Hol I=ES aly] ®oll Bual
Ak

o
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[0206]
[0207]

[0208]

[0209]

[0210]

[0211]

[0212]

[0213]
[0214]

[0215]

SEE46 10-1761223

C.Eff@1000 V@1000 A A= Tso (4500

[cd/m?] [cd/m?2] lcdim?] cd/m2)n
g AAd1 13 25 18700 1000
g A2 16 2.8 23300 3300
g AA 3 16 27 21700 2100
AL A4 12 25 19000 3300
Hg A5 14 28 21000 5000
g A6 16 25 20000 1100

2§

Axd 1 16 3 24500 3000

D 4500 cd/m? 9] 3] =& 2t OLED 237} 27] 3159 50%E g4dte Azt

At el wheh, B oumel 2 W we A Age Jbda, Wla A8 el 19 £As wwske] v
5% WY 56 % A AR 25F £9S v+ 99l

A 4

NH,OAC
SN % % @ AcOH O
+ + < } X
BrBr _ NH L
; 2 Tate™
a) 80 mle WxAF 5 5.0 g (13.6 mmol)9 2,7-yBE2E-HIEHA-9 10-t], 2.35 g (15.0 mmol) <] 2-1}Z et
d Ft2E2AY3]=, 2.54 g (27.3 mmol)2] o}d& % 3.16 g (41.0 mmol)2] oM EAUEES AL 3Jfol] 18

ARE S ERARY. APES ofdtsta, WEA, B, S AYUEF &9 2 =2 AlFska, o]ojA Ho

d-olH = FolA vl=g st

OO Na-tert- BEANE,
s S S S SN e;
BrBr @ *
A-43

b) 1.75 g (18.3 mmol)2e] UYEF tert-FEH)EE 100 mle] EF4d F 4.80 g (17.3 mmol) 2] AAJd 4a2] A

zZ
Vi
=z

=z

Ao H7rekdek. 3.82 ¢ (17.4 mmol)A N- Jﬂd_ -uzgolwl s Hrubsgith, whg E23ES ojzfow g
ZIANFHE. 93 mg (0.42 mmol) 2] ZEHE(11) oFAHO|EE H7lekgitt. whe E£3ES of2o 2 DA
170 mg (83 mmol)9] Ez]-tert-FEHEIAAS H7lelY Y. Hbe SFES o202 VAR Y. Hke E3E
& 90T of=2r doll 21413t &b wwketal, EF<low Aest A oA osidnt. &riE 1T sl

AR, AR told-olb= FolA WZYsh. BRA/AFRANL Y12, ooln BT/AZmA
7/30.2 Ael7t A golA 7Y AzrhEadssel SR 4432 FEAAG (5F ¢ 51 6).

H NMR (300 MHz, THF-dgs, ppm): 8 = 8.52 (d, J = 2.4 Hz, 1H), 8.49 (d, J = 9.3 Hz, 1H),
8.42 (d, J = 9.1 Hz, 1H), 8.42 (d, J = 9.1 Hz, 1H), 8.06 (d, J = 8.5 Hz, 1H), 6.87-7.95 (m,
36H), 6,74 (d, J = 2.3 Hz, 1H).

Al 5

Na-tert-3-E A =,
P(1Bu),,
Pd(OAC),,
©\N SN + W oo

@f%
Ny
pecS
CF

=z
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[0216]

[0217]
[0218]

[0219]
[0220]

[0221]

[0222]

[0223]
[0224]

[0225]
[0226]

[0227]

[0228]

[0229]

ks
H

],

BN Lot

ol
38 H-HU

A-5
. 5" 290TC.

55 AAld 3a9] AAE L N-#Hd-1-4x

SEE46 10-1761223

Yolmloz e Euste] Fustel Al 1bs fAkekA A

1H NMR (300 MHz, THF-ds, ppm): & =

8.45-8.48 (m, 2H), 8.41 (d, J = 9.1 Hz, 1H), 8.05 (d, J = 8.5 Hz, 1H), 7.91 (t, J = 8.8 Hz,
2H),7.76-7.81 (m, 2H), 7.70 (d, J = 8.5 Hz, 1H), 7.05-7.53 (m, 23H), 6.85-6.94 (m, 7H),

6.68 (d, J = 2.4 Hz, 1H).

Al 6
E/P Na-tert- 32 A= |
P(tBu),,
Pd(OAC),,
N* N/O . C%NH g54 C Q
BrBr NN
O Tm O
3= A-15 A4 328 A4= 2 NN-fuldefl o g By Swtato] HAAld] 1b9F FASHA AlZsHT. &

A 277C.

1H NMR (300 MHz, THF-ds, ppm): 8 =8.57 (t, J

=07 Hz, 2H), 8.49 (d, J = 2.5 Hz, 1H), 7.48-7.52 (m, 2H), 7.15-7.35 (m, 22H), 7.89-7.06

(m, 9H).

A 6

5 A9 1a9
Azsgch. §3: 268C.

Na tort- R EA = O
P(tBu),,

Pd(! OAc

= ol

AAE D Ndd-o-umdelnonyE Fuste AN 1bsh SR

1H NMR (300 MHz, THF-dg, ppm): 8

=8.63 (d,J =9.2 Hz, 1H), 8.59 (d, J = 9.1 Hz, 1H), 8.45 (d, J = 2.5 Hz, 1H), 6.88-7.96 (m,

35H), 6.47-6.56 (m, 4H),
7.77-7.82 (m, 2H), 6.80-7.45 (m, 40H).

ANl 7

{olr

bk A-

H
ok, 87 286T.

x2

8& Al 1ao] WAHE % NN-

Na-tert-2E A=

P(tBu),,

Pd(OAC),, ©\

E5d @ {;§
*

H 2 (4-vgsd)otrl o2y Fwbsto] Ao 1bst frALeHAl Al zs)

1H NMR (300 MHz, THF-ds, ppm): &

=8.54 (d, J = 9.2 Hz, 1H), 8.50 (d, J = 9.2 Hz, 1H), 8.36 (d, J = 2.5 Hz, 1H), 7.94-7.97 (m,
1H), 7.94-7.97 (m, 2H), 7.77-7.82 (m, 2H), 6.80-7.45 (m, 40H).
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[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

[0238]

[0239]

[0240]

[0241]

[0242]

SES45 10-1761223

Al 8
Na-tert—%EA]E
CO
” O Pd( OAc)2
©\ aqa
N N

% 85 gy

A8 A-45% A lao) AAE B A=ulEon e Zusie] AAd 1bsh GAAl Azt AdAL
of WHg 918 SUIEA ALgSIAT. $4: 286C.
1H NMR (300 MHz, THF-ds, ppm): 6 = 9.18 (d, J = 2.2 Hz, 1H), 9.09 (d, J= 9.1 Hz, 1H),

9.04 (d, J= 9.0 Hz, 1H), 8.20 (d, J= 7.7 Hz, 2H), 8.14 (d, J= 7.07 Hz, 2H), 7.05-8.06 (m,
27H).

g A 7

T
=

fr7] 2892, 110 EHORHE, AF & FOo=A 4F-TCONQSF 10:1 THER 4 FLA7 3185 NPD 600
A, oo AR e ZozA FFEA-44 100 AR £HHOR o|FoHY, WE Zo FAEZA 10%9
A W& ol (11D H=2-vEuilZ[f h]F54d) (ol oA EYolE)Z =3 H 4,4' -] 2= [N-(1-1Z
eD)-N-dldolr|=]u]sld (a-NPD) 200 A, o]ojA AF At FO2A] BAlg (W] 2=(2-WE-8-F & Ee o E)-
4-(Ad-FAls=dolB)LFulE-(111) 100 A, % 6% CsZ =3 ¥ BPhen (4,7 ¥ d-1,10-AIFEEH)o & o]F
o Az} =4 EA 600 ASE o]FolAT),

N

HlaL A8 AAle] 2

§7] 2®e IT0 THORYE, AF 4 Zo=A 4F-TCNQSF 10:1 %HLE:% S FEAIZ 4,4 -H] A=[N-
(1-y=Ze)-N-ddolm =)= d (a-NPD) 600 A, ©]ojr A A&+ FO02A4 a-NPD 100 ALE F£AHoR
ojFojHtt. WE T TAERA 10%0] AA WEA ol F(IIDM 2 (2-HE o E[{ h]F54H) (eAdo}
AEYelE)E “3% o-NPD 200 A, ololx BF ek 2o 24 BAlg (H]A(2-WE-8-F] =8| =9 o) E)-4-(F
d-dzgo|E)LF ] E-(111) 100 A, 2 6% Cs2 =% BPhen (4,7 Yad-1,10-¥FEEA) 02 o]Fof
Az £5 B2 600 Ao o]FolH ),

A8 Al 8

4F-TCNQe} 10:1 SEZ g7 SHAIZ 33ME A-445 4F-TCNQ9}F 10:1 SHEZ A FA
(g3 o]l g (oNPD) iAol 3% 55 Fo2A Agett AL Alsista, wla AAe) 1
3} 54,

A8 Al 9

o~
-~
o
z
[>
7

i

71 289e 110 THeRRE, AF % TOoRA 4F-TNQSF 10:1 TLER a4 F

ojo}A] Mt At FoEA SFE A2 100 AR FAHoR o]FAHL. WE %% TARERA 10%2)
A & olgFUIDV =MLz, h]F547) (R BEdo|E) 2 g5 4,4 -2 [N-(1-YZ
g)-N-sldetr=]n]#d (a-NPD) 200 A, o]ojA] HZF i}w Zoi/\i BAlq (M]2=(2-mE-8-F =g E)-
4-(dd-dEYg ol B)dFrF-(111) 100 A, % 6% CsZ =% BPhen (4,7 Huld-1,10-dFEE) o2 o] F
ol AxF % 4 600 Ao o]FojHt},

7)ok o] AzE Al dal AE wF EE, AN A (€100 cd/m) R Aol HEE 3hr] ol ws

ik
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C.Eff@1000 v@1000 Ag IA= Tso (4500
[cd/m?] [cdim?] /led/m?] cd/m2)1
g AN 7 15.1 3.3 20200 1800
g AA 498 15.1 26 21000 780
g A9 15.2 3.1 23600 2100
Bl A
AN 2 15.6 2.7 21900 840

D 4500 cd/m2 ¢} FEE 2t OLED £A7} 27) A= 9] 50%E BAstE A3t

A
9ich.
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patsnap

ERATROF) R FRLE YN BB KRt =R i
DF(RE)F KR101761223B1 DF(E)A 2017-07-25
HiFs KR1020127001305 RiFH 2010-06-11

FRIRB(EFN)A(F) UDCERZHRANF
RF(EFR)AGE) X DCERZARANF
HARBE(EANP)A(E) F, DCERZARLT

[#R1& B A SCHILDKNECHT CHRISTIAN
HoUEI s EaZ|AE|Q
LENNARTZ CHRISTIAN
g2 x3 2|AE[Q
WATANABE SOICHI
QFEFLFHIA O] X|
WAGENBLAST GERHARD
HIAE I AEAZSIZE
MURER PETER
= =]

SCHAEFER THOMAS
O EOlA
CHEBOTAREVA NATALIA
| 2 Et2i[HFLHE 2] of

RICCI ANDREA

2| x|er=2j|o}

BARDON KRISTINA

H2 =3 2|AE|LL

REAA #FUEFHZE I E|AE|Q
glLl2=x 3 2|AE[Q
QFEFLFH|, A O K|
HIAIERIAE HESIEE
ol mE|
#Ojm| E0fA
A 2 EF2 g LR 2| of
2lx|,et= 2o}
H2= 3 2|AELt

IPCH %S C09K11/06 C07D235/02 C07D403/14 HO1L51/00 HO1L51/50 H05B33/22

CPCHES C09K11/06 HO5B33/22 C07D235/02 C07D403/14 HO1L51/0061 HO1L51/0072 HO1L51/0081 HO1L51
/5052 HO1L51/5096 Y10S428/917 HO1L51/5056 HO1L51/5048

L A 2009163085 2009-06-18 EP
HAth A FF 3Tk KR1020120052936A
SNEBEEE Espacenet

WEGF)

RERASR-—MBBHRARS , HESATR (1) RROCSWENZRERIZAN/REFHEEENA D, 2HIEBRFNAS
X (1) (LEM TR BIA KRN SCENRER | W BEN/HHFH.
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