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© R ROL R R EE RO RE AR §FH) A% e wA R n2E T 5+ Ao X AP E

H| x| 8ke] I (Pyrene)7]olth. n @ ny= 0 B 19 G|, ny + np = 1 ot}

L

oluf, mol 091 A%, Ars's AT i HIAF] Ba ARG 6 UlA 409] ofhY], A E= wAFe] T o
A 5 WA 409] B2%k7)olar,

mol 19 A9, Ay AT Ei 0] B 2A45 6 vA 0] kg, A8 EE wASe) B dAs
5 WA 409 27F9] EHadghr|ola,

w7k 02 A%, Arre A& Ei nAde] @a A2 6 A 409 okdy], A E A da LA
x| 409 EAg7]olal,

7k 191 A9, Arp2 XE i v x3ke] g

5 A 409] 27ke] H287] 0|t}

B>

A4 6 WA 409] olFNY), AF wE B wx A4S

T, FAHCR, A7) 77147 3 aAE see ] seky 42 A2 ¢ vk

&7) BFeba] 40 A,

Arg, B Arp2 747 M2 SR A8 = v XS] g Ak 6 A 409] ofH/AY], A$ Ee=

o

s
&

o wha DA 5 WA 409 27ke] Badlelm, Ly = 0 WX 39 AFelth RyolH Ry 47 A 5

a

i)
o

B

2 A% EE wABe Bk 945 6 U4 409 ofdY), M@ E uA@e] wa A%45 5 U4 409 2
7, A% EE WA Bk QA5 7 UA 409 ofF7) R AoE olvney], A E w9 i A%
7 A 409) olFRY), A mi ulAE] Bk ARG 6409 AT, Rt Ry EE Rt Ryl AR
kol
=

S0l A = HASe] agE AT 5 Ak X= A = w A0 I/ (Pyrene) 7] 0]t

)

N
e

d7] B8t 1 9 Ary, Ary, Arg, Ar' Ar', BUBFSEA 2 WA 49 Arp WA Ary, 2 2 SEA R 679 )t

Homye A 5 k.
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[0069]

[0070]

[0071]

[0072]

SES351 10-2105654

PO PR Py PR
P PR pa AR

E7NNA, 2ok Y= AR 2AY E‘rf‘L T ‘Rl o, Sk, Aok, dEAl, A$ = vRge] i ARk

1-30¢] &47], A3 L= HAFe] i A 1-309] EFA7], A EE H[AEe] g4 YA 7-409] of
2917]7] X3 wi v x| 3] B %x}—r 7~409] ofZ UGV A F H HA|FO] A ARG 7~409] o}
2ol @ 7], A = ujA|Fhe] wha AAbE 6-409] o7, A3 = WA FRe] w@ha AR 57409 H4
71, A% = WA Fe] Ba ARG 6~409] ofH5AY], AR = WX ] T4 YA 6~409] ofEMol L

71, AF E=E A "@a dA5 6-409]  ofvmolHY],  opwwy], Aojw7], A",

ERN S

W gAAGA AgEE ARe oS AR uuw b g,
e A Qe A4 EE BAM 28 b BRSes PE duigth. 7] 9l mgEe) e
S elgel fa dds gmA Qx4 AW, EARSAIEY], sel=S47], SH, UEE
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[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

SES35 10-2105654

——0——CHy—CH—CH,

© | Ao,

71, X3k = v X3k o}n %=7](-NH,, -NH(R), -N(R')(R''), R' 7}
R'S M2 S9HoR &4 1 Ux 109 &24719), otntwr], sl=gxly], slegsr], 7t2547], &E
271, Q1AE7], C1-C209) €4 7), C1-C209] @=7std &247], C1-C209 ¢Ad7], C1-C209] ¢71d~], C1-C20
o sHZLA 7], 6-C209 o}H7], C6-C202] o}d&dA7], (6-C209] dE|Zeld 7], = C6-C202] sHZold Y
4712 A3 F Qo olye 4Av|e] o2A Hd, oY, a3, 2-¥2d p-FY, o|h-FE,
tert-%¥, #gd dA wga ZFeozdE UZIFoRdyE EZFezRdy, FRzdyE gIzzddE

Eggzady, Lgliuﬂ%‘, s1ERAYE 55 & g A

olRs]e 1 RaeA 2R, oY b EASY WS dstes PAS ovisti, ofgrle sh ol
Yrle) PPE e wa 4%

o) Fa QAE A7) D719 Bsk vk e AgAE A @b of
2 e, of@rl9 qzA dd, dzgdd 2 EFedds 5 5 Ao

=39 duE 945 xdetn, YA mE 92471 €9 1
= vjget, B3 7] 8ol wel Az Q) 2h5}5]
) A}%ﬁ}ﬂﬂ 04] Bo] N-SAbol= = 43 S FAshE UF BeAbo| 2 B HAbel 2 IS g
S gtk dEARl Gz Eed, AxEed, vd, dAd, srdd, dHuAd, FAued,
=2, owgEY, Fabd, WlxFad, EolEY, o]HAEY, WlZo|HAEY, WlzontpEY, Egjo}
=9 ¥g=2g, 929 =g o-vurd, N-dZd-o-davd, sexwd, gdeoed, ggntey,
SAERY B olEe] A N-SAlClE(dE Bof WYY N-SAfol=, FEd N-SAlelR), o9 43
@ 5o EeAAW oo BHHA Grth A7) BadslF s olgel 4 Ax A7) HANe Aeel o

WA ABA 2 A B

robely) 2 g obrliey] e roldobrelnE Jd 4 glow, o] obrlwyle] £addd 17 o)4e] o}
2 AgE Ao, okl st ool Fa A 4] ol=rle] B4t niskA ) @2 X $okss
o,

rehEeb" mi oA e 37] RolE 2/ FaAA DN o] olAsE AgE Ao, o=
of Bt olgel i GAE A7) BAYY Bsh A A2 Ak, dE SW, 9d, W=
sol=g 2 Edd 5 B 5 dvh

"FEA]Y, TehE A SN, Mel- S A 2 A% ), reledas", ety o AdY] AF
Bgle] Aavh B W48 FHE e, relEadgel e, telEseles] i TelEan]r, "olal]"e)
A47) AF Polol ol o Fire FuE e
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[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

[0091]

[3}sh4) 10]

S 55
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s=s3

[s}8ha 11]

2

[

[0092]

CN

O

&

[0093]

}eha) 12]

[0094]

RAT Y

v

[0095]

[s}3h4] 13]

[0096]

[0097]

% (suzuki coupling) WH& ot

i
=

71 7

EaPeS

p
L

ofnfjo] A (Amination) WS IE

ol wEw,

=
=

[e))]
=

)

o o}

[0098]

2 JaA 5

AA]eflof] u}

wel o

L

~

E2]

[0099]

[0100]

o]

[0101]

(v) opuluo]

o
=

Al

)

. (iii) ol oA,

E

iz
=

(i) (i) =27 A
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[0102] [3h&2 1]
(ii)

(1)
Y —K—y + I'—[Ardfl' —-z'—[ﬁrdL—}{—v + E'—L‘J«rg-]fzz' S
1 1
i
E'—[Arr]:](—[ﬂerJ[L—zI' + Rz\NfR1 i gﬂ‘[ﬂ““t_x—}ﬁrzjf]ﬂ_gz'
H R

(iv)

R
+ Mo —Ar, Y — /J[:J~[Ar1~]L—}{ —}grzto — A,
F; 1

R . Ry Ra
+ mH/R — /N*[Arf]L—]( —[ﬁrztO—ﬁra—N\
1
[0103] Rz Ry
[0104] X= 9, y'9} 7' = g2 &= 22 [BOH).] , W' = o7l [NH])
[0105] gk, A7 H71A7) BRRAE SEEY Ay o2 Jue ] v 29 o], f-d=A-Ids

W o=dE sk, (i) (i) 2=7] AEY, (i) obrdleld, (iv)sh (v) A Aghakg &A= (vi)

(vii) ofujvlo]d A7l WAIE EFE = Sl

_20_



(i1)

(1)
Y — Y+ z'—[ﬁrﬁt—z' ;z'—[ﬁrﬁt—x —y + z'—[ArE{L-z' -
3 3 4
e T T

— -

(1v)
z'—fﬁrd—x—tﬂra —Ar;—Z 4+ NaD—An—W
L3 3
T
W —A —Ar— )
Fy ﬁrﬁ‘]'_x‘iﬂ-rﬁﬂ AL+ Nal—frg—W —
| L;

-1- R?
[W'—AH—DHM{]—}( J[Arﬁ —Ar?‘{O—ArS—W'] £Ree: ()
fy L3 4 g H
v
Re Ry~ Ro (vid
; F.ﬁr{ﬂ .ﬂ.rﬁ%}{ —iﬁrﬁh —Ar?‘l‘O -'["-rg ] -\N —=
Hg
Hﬁ ;"Rg
\N —J'Jl.r;—U rﬁ‘]_}{ AKAT'E _.'[".r? _.'IJ'.I'B_“N
L L
R 3 3 8
B i Rz i,
[0107]
[0108] X = 9, vy'¢} 7' = &2 = BE2 [B(OH),] , W' = o}l [NH])
[0109] T 08 {7137 $gasg sihEe] AREHe
(i) 227] ALY, (i) opvdlelA, (i) WA ek dA 2 (iv) opjudlo]d A

o
E
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s=s3

9
)

[0110]

(ii)

H

‘\«Nx’RH

_("J'-rgir}{ = i
5

(i)

¥—X =Y 4+ z-—[grg}_z- e

(1)

—-

R

)

—[Argi:K —" + Nal —Ar, =

(iv)

— -

R‘E

Rﬁ

—[Argh}{ — (0 —Ar W

! +R12H/R13

[0111]

B

oj
Zo

ool §71%

=
o

A= Aolol] HIXH 1

2 o5

o W=, Al A5, A2 A5

%7] ;\ﬂxl'd\_xl—_—‘i‘;'/ﬂ , }\01—7] %7]% %

[0112]

71737 g aAE s

Nfo

L
fu

R
+

A2} A A

K

,:]o

‘:]o

K

Zo

BH

el
‘:]o

7K

<
1o

A5

s

= 2 oo,

S

Ale]

[0115]

K

il
o

Wo

ol

I
el
Zo
ul

o))
,ZO

[0116]

o]

+

O

ol

[0117]

B

[0118]

ToR

B

ofp

B

el
,50
4o
A=

X
L

No

o)

[0119]

el

B

[0120]

to] Az 4 gl

S

Aol ol

2
o

g
G

=0

N

H

A=Ak A

42] (0SC), AAF

¥

71 B0

2~} (OLED),

= e

EE R

o
s

Nl =, A7)

*

g 7
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[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

SES35 10-2105654

o] (e-Paper), f71Z4A(0PC) E= F71EWRA~E (0IFDY + AUt

371 %7]‘%%5\_7\} i:«ﬂEia(sputtermg)O]Ur AA ZdH(e-beam evaporation)® #-& PVD(physical vapor
ALE T E 25 AEE e o5 daS FFAA

s
.
B2, ABAAF % AANLES TR A8 32

$3e I, 7 A Xg%ﬂ%, 43 = =

o ’
%, 09l FoR A8 4 b BAL FAAPoRA Axd 5 9

=, o I 34 (solvent process), oAt =~
23y Y JIA ZdY EE A o e st © 4

>
N
o
N
i
ofj
fo
au)
2
ot
ofl =
Sh
>
B
2
il
~
el
oo
_O‘L
2
olN
a1
jin)
<
rz
oo
o

F7Eg A= AFSEE AR weh dd g d, ol
3t s F7lel %A=, =84 OLED, Flexible OLED, #7174
NME F7IgAA e A EE= A fFARE dEE A8 4 gl

o, ® wre oldlE §7] fatel MEA ANelE AN e e ANt B wEe wy 4
A elalsh] flstel AIFHE AQ B, olol] s B wwel vigol FPHE AL ohdh,

Joor e A B IR
lo
of

3 ol FAA ez A EA B gES FACl FAHS] ez A

ool Zh AAde A Al
AU = 0E A A" Axgis Faste] Alxds ol

2 Al 1) 6-(4-(3-(diphenylamino)phenoxy)phenyl)-N,N-diphenylpyren-1-amine (1) A%

1) 6-bromo-N,N-diphenylpyren-l-amine2] A%

.- oo T g8

HkS-7]o 1,6-dibromopyrene 30.00g ¥} diphenyl amine 15.51g, EZa(tjdAg oA E) tZat]=(0)
7.02g, A2Y% tert-FEAIO]= 28.03g9 EF| 2 tert-FEHEAXIYSHEISGZFLE HYE 2.22¢S 713 &
B2 500nLE 7hetch. whS EIES 124)7F Bk 71D et ukSo] 2AEW Aoz W7he & x4k
g 1000mLE 7Fetrh. 7] %% e F ZAS 500mLS 7hete] AlF T f7] F T FAvkdlE 10g
< 7k ¥ 30%xE wRketh. 7] & A9 § A stelA sEE. % IFES AAtA a=ErED
Hu (AX/CER2HE = 3/1)E A A3 6-bromo-N,N-diphenylpyren-1-amine < L+=t}. (18.68g, %
50.0%) MS : [M] = 448.

4

2) 6-(4-bromophenyl)-N,N-diphenylpyren-1-amine2] #|Z

d Q‘ + Br@B(OH)Z @
OQ Br Br

FHAY ¥ ARES Ak azeiEagy (

‘1}87] o] 4-bromophenylboronic acid 5.0g¥} 6-bromo-N,N-diphenylpyren-1-amine 12.28¢g, H|Eg7|~(EgHY
EaR)BAH(0) 2.28g% h T rug¥2olu= 200nLE speith, whe E3HEo] -ERAZE gl
60NLE A7beich, ke TIES QTR o3 T wukstl, wrSo] AWM AL ow yzte T xAl oY
400mL= 7HRT. #71 S5 ?4??} % A5 100m %

|

Aol AAEL. 7] 30 9 dainad g 0sd i
A

5 3021t uykg

:L
Ho
N
ﬁL



[0135]

[0136]
[0137]

[0138]

[0139]
[0140]

[0141]

[0142]

[0143]

[0144]

SES351 10-2105654

A/ ER2YE = 3/1)5 2 A8t 6-(4-bromophenyl)-N,N-diphenylpyren-1-amine < 9+=t}. (6.66g, T8
51.0%) MS : [M]= 524

3) 3-(diphenylamino)phenol 9] A=

48— £

Hk-3-7]ol bromobenzene 10.0g ¥} 3-aminophenol 3.82g, E#(fulAgdlolME) tj&et](0) 2.68g, &
& tert-F-SA0]= 10.71g9} Edl2 tert-HFEIEAFIUFHEZHZFOE HYOE 0.85g% 718 & EBF
100nLE 7hete}, ¥Hg E3ES 12A13F BQF JME ERSith. dhgo] FAEW d2ow Yyt & x4l

o F vt adlE 3gs 7t

7] 5 A T AASF 1000LS 7tete] AHET. §7

>
o
[ A T )

200mLZ Zbeket. = -
< 3027 wRkgtth. f7] S8 oAFek § 7t dtollA wFIE. w5 7&%%‘% A7t AZetEY (
Ao &/ Eak = 1/6)E 2 A)8}e] 3-(diphenylamino)phenol % A=rt}. (3.83g, & 46.0%) MS : [M] = 261.

4) 6-(4-(3-(diphenylamino)phenoxy)phenyl)-N,N-diphenylpyren-1-amine (1)¢] A%

Q O Q
@BfHJQ“@ QQ@

Hk&-7]o  6-(4-bromophenyl)-N,N-diphenylpyren-1-amine 10.0g, 3—(dipheny1amin0)phenol 5.48g sodium

hydroxide 1.53g, copper(I) chloride 0.57g% 7}3t ¥ pyridine 30mLE FY3t. s TFES 120CE 5
L3 & wwdth, whgo] A4 ALo=m Yzhe 3 %A oY 40nLE 7bEich. f7 ] TS AT & AAF
40mL& 7hste] AlFH st A 33 wkEst. f7] Fol F4 Al adlE 5gs 7keE * 3087 uRksith f-7]

e AP & A9 SHA wFd. w5 AFES AYIAE ABvlEDY (A E/AN = 1/4)E AA
o] 318k 19 6-(4-(3-(diphenylamino)phenoxy)phenyl)-N,N-diphenylpyren-1-amine & ¥€+=t}. (10.21g, <&
£ 76.0%) MS : [M]= 705.

2 Ao 2) N-(4-(4-(phenanthren-9-y1(phenyl)amino)phenoxy)phenyl)-N,5-diphenylpyren-1-amine (2)2] A%

1) N,6-diphenylpyren—-l1-amine®] A%

O~ a2 w
. O T

Hk-3-7]ol 1-bromo—6-phenylpyrene 30.00g ¥} aniline 8.60g, EZ=(tulAg dolME) tj&det](0) 7.08g,
20 tert-F-EAo]= 28.25g9 E A tert-FEIAZTULHEDZFOE HYolE 2.24g8 713 & EFq
500mLE 7hetc. Whg ERHES 12A1%F Bt 7bE SRty whgo] FAEW ARoR WAs x4k dE
1OOOmLE 7heth. 71 & FHe T AAS 500ls vhete] AFET. 7] Sl B Akl 10gS 7
gk & 3043E awketth. {7 & oHe T 3 spellA wEet. % AHRES AibE I=RntEady
(A2 =2 2He = 3/1)5 AAlske] N,6-diphenylpyren-l-amine & ¥&th. (15.82g, & 51.0%) MS : [M]
= 369.
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[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

SES35 10-2105654

2) N-(4-bromophenyl)-N,6-diphenylpyren-1-amine2] #|%

(O O @
Og " ¢ o Veow, — QO

Hk-S-7]ell 4-bromophenylboronic acid 5.0g¥} N,6-diphenylpyren-l-amine 10.12g, EIEZH7|=(EgsdE2~T)
Zeo]$(0) 2.28g 7heE § Civld X Folu= 2000l E Zhetch. Wk EFEC 2-eAHEE 89 60mLE A
7hett, RS EFES S0CE S & uyrgt), whgo] TARH Aom YAg & 24 od 400l 7}
gh. 7] T5 A T AAST 100ms TRt AFHET. 7] Fol ¥ Akl 10gs 7ReE $ 303
gt f7] F& AFe & Y dtllA wEST. vF AHES A7 A2 EaYY (I/HERR
let = 3/1)E 2 A|3}o] N-(4-bromophenyl)-N,6-diphenylpyren-l1-amine & €+t. (6.66g, 5 51.0%) MS :
[M]= 524

h=y

[

3) 3-(phenylamino)phenol 2] A%

MH; Br QNH
o )

HE-&-7]ol bromobenzene 10.0g I} 3-aminophenol 7.65g, EdA=(tjdlZd g dlolxE) tjZar](0) 5.37g,

S tert-FEAO]= 21.42g9} EdA tert-HEIEAFTUIHEZDEZFLRE HOE 1.70¢% 73 & =

200mLE Zhch. whg ERES 12230 T b ERIT whge] FAHW deom e § ok
sk & X“ﬂ-’f* 200mL& 7hste]l MAsth. f-7] Sl 754 bt adlsE 5gs

f &
3

A
_Er
o]
7}3

\-N'rfmdmréﬂ

i
ol}l‘
mlo
Y

o ol

w7 FE A 3 At el BEIU. BF ARES g a2vtEagy] (
Aol &l /&AL = 1/6)E A A|8t9] 3-(phenylamino)phenol & d+=t}. (5.23g, 55 44.3%) MS : [M] = 185.

¥

4) 3-(phenanthren-9-y1(phenyl)amino)phenol & A%

] 0y
o S HOQ

Hk-S-7]¢ll 9-bromophenanthrene 5.0g 3 3-(phenylamino)phenol 3.96g, EA(g#HAgdolAE) vZgr]e

(0) 1.64g, AU tert-F-EAlo]|E 6.54g9 EF A tert-FEHEATYUSHEDRZ gi HolE 0. 52g% El;

E5¢l 100mLE 7hekeh. Whg E3FES 12A1F 9t 7k SRStk Rkgo]l &

b eld 200mLE 7R, #7] S5 FE F AASF 100mlS 7Fste] AlF @ #7] %Oﬂ R ﬂ*}ﬂ}lﬂlﬁ 3g

= 71 F 30E3F wwketk. {7 & A & A stelA w53 55 AFES AR aEqED
alo] 3 <

~(phenanthren-9-y! (phenyl)amino)phenol

-
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[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

SES35 10-2105654

5) N-(4-(4-(phenanthren-9-y1(phenyl)amino)phenoxy)phenyl)-N,5-diphenylpyren-1-amine (2)¢] #|%
peeyal . Oy (FHH
4'%!3; N ' §:2>, g — P O -
i\l Q T
'8 W ')

Hk-3-7]oll  N-(4-bromophenyl)-N,6-diphenylpyren-1-amine 10.0g, 3-(phenanthren-9-y1(pheny!)amino)phenol
7.58g sodium hydroxide 1.53g, copper(I) chloride 0.57g% 7F8t - pyridine 30mLE FHech. Wk E3HE
S 120C=® 5% & wykgit, whgo] FAEE Feow WAg £ 24k oY 4oulLE 7. f7] S
g & AAG A0nLs 7hete] AlF = AE 33 whEgth. f7] SO o Al avls bgs vkek F 30
wRksek, {7 & e & 3 stolA sEet. 55 IARES AIE A2wtEagy] (AtdE/
= 1/6)5 AA3}e] 3}ek2] 29] N-(4-(4-(phenanthren-9-y1(phenyl)amino)phenoxy)phenyl)-N,5-diphenylpyren-
l-amine & Y=vh. (11.36g, & 74.0%) MS : [M] = 805.

tlo

o Ak

[

1% fo

A Ao 3) 6-(3-(phenanthren-9-yl(phenyl)amino)phenoxy)-N,N-diphenylpyren-1-amine(3)2] A=
<::? @, <::? .

S, pF psefavas
a Palt e’ e tals)

Hk-8-7]ol 6-bromo-N,N-diphenylpyren-1-amine 10.0g, 3-(phenanthren-9-y1(phenyl)amino)phenol 8.87g sodium
hydroxide 1.78g, copper(I) chloride 0.66g2 7}§F - pyridine 30mLE FHch. Wg EFES 12002 5
28 & ankgth, wkgo] FAEW Aow Wzbe & xA4F o E 4mlE vt f7] & AS & AAF
40mL< 7hete] AlAHsE AE 33 whEST. f7] Fol ¥ abetadlE 5g& Theh $ 30%7F wRketh. 7]
TS oFgk F 74 St FHFI. wF AFES AYHE AZ2atEYY (24td/9 1/6)5 AAl
st 34824l 3¢9 6-(3-(phenanthren-9-y1(phenyl)amino)phenoxy)-N,N-diphenylpyren-1-amine <& &=t}
(12.03g, =& 74.0%) MS : [M] = 729.

o

B

2

AN 4) 4-(6-(4-(3-(9H-carbazol-9-y1)phenoxy)pheny! )pyren-1-y1)-N,N-bis(4-tert-butylphenyl)-aniline
(4)9] Azx=

1) 1,6-bis(4-bromophenyl)pyrene®] #|=

) )
QQ + Br—QB(OH)Q — QG
’ £

Hk-8-7]ol 4-bromophenylboronic acid 10.0g¥} 1,6-dibromopyrene 9.86g, EIEZ}7|=(EgHAdE2~H)ZEH S

(0) 5.75g& 713t § guEEFolu]= 200mLE 7F3tch, whg E3tEo] 2-¥bdE 89 1200l A 7hetc).

g EES 80CE 528 & wrRksit), Rbgo] FAHH Jo= YWzt & 24t old 400mLE 7+stc}. §

7l & A% = AASF 10mLg 7rete] MFHg. 771 Foll F5 Akt dlE 10gS THeE 3§ =,

ATet F 74 stellA FHFLT. wF AFES AYAA J=2vtEaY (/Y EREAE =
< 6

o
w
(@)
dr
N
&l
19
=
e o
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[0164]

[0165]
[0166]

[0167]

[0168]
[0169]

[0170]

[0171]

[0172]

[0173]

SES361 10-2105654

2) 4-(6-(4-bromopheny! )pyren-1-yl)-N,N-bis(4-tert-butylphenyl)aniline® #|Z%

Hk-S-7]ell 1,6-bis(4-bromophenyl)pyrene 10.0g 3} bis(4-tert-butylphenyl)amine 6.04g, Eg]2(t]j¥lzd g do}

AE) O] e(0) 1.64g, ATE tert-F-EA}o)E 6.57g8t EA tert-FEUXATUSEHEZGZZOZ 1
OlE 0.52¢g< 713 & EF4l 200mLE 7Fetth. wbg EIES 12417 B9 7 SRS, wkgo] TAEW A
2o Wzst & 24 ddE 400mLE VHETE. f7] & FAS $ GAST 2000l Theke] MAHS. /7] Sl
7~

(e}
o =
T Al adlE 3gs 7hek § 30z wRksth. /7] S8 o dgt & A9t stelA sE5%t. 55 dRES
Agsta FZuleEagsn (A g 2 XS ~(6-(4-bromopheny1)pyren-1-y1)-N,N-bis (4~
tert-butylphenyl)aniline & ¥Ert}. (6.82g, & 49.0%) MS : [M] = 713.

3) 3-(9H-carbazol-9-yl)phenol 2| A=

¢ Y—NH Br i
+ —_— s
BEr Q

Hk-&7)o] 2 2'-dibromobiphenyl 10.0g ¥ 3-aminophenol 3.85g, EgA(tjdldzglo}ldE) r]Zr]£(0)

2.70g, A% tert-F-EAlo]= 10.78g9 ETlX tert-HFEHYAFYYSHEGZFOE HYoE 0.86g% 713k &

S 200mLE 7}3te}. WS EFES 1247 B¢ JHE SFIT. wrgo] FAHW Jeow Wi 3 ox

o€l 400mLE 7}etth. f7] & FHg AT 200mLE 7hste] AASE. §7] Sl F4 Al odlE 5g
A

]

to =

H

ko3

3
7hek & 301t wHkstth, §7] T& ost & 4 stelA wEFdt. 5 AFES AU A=vEIY
(A" /A = 1/6)5 AAS}e] 3-(9H-carbazol-9-y1)phenol & ¥+=th. (4.35g, & 52.3%) MS : [M
259,

kvl

~

4)  4-(6-(4-(3-(9H-carbazol-9-y1)phenoxy)phenyl)pyren-1-y1)-N,N-bis(4-tert-butylphenyl)-aniline (4)]

Az

Ab () Ab o
8. <8 T gﬁ“

Hk-S-7]ell  4-(6-(4-bromophenyl )pyren-1-yl)-N,N-bis(4-tert-butylphenyl)aniline 10.0g, 3-(9H-carbazol-9-
vl)phenol 4.00g sodium hydroxide 1.12g, copper(I) chloride 0.42g< 7}3F & pyridine 30nLE F 3o},
g E3ES 120CE 523 $ wdteit}y, ghgo] FAHH 02 YA4s & x4k odE 40mlE 7he). &

g F AAG 40mLS 7rete] M AHSE S 33 whESth. f7] S B kvl 5g& vhgh
303 wwketh, {7 & et & 3t dtelA wEEY. 5 AFRES A A2vEaYY (=
Ao d/Eat = 1/6)5 AAJske] 318H] 49 4-(6-(4-(3-(9H-carbazol-9-y1)phenoxy)phenyl)pyren-1-y1)-N,N-
bis(4-tert-butylphenyl)-aniline & ¥+=t}. (8.88g, =& 71.0%) MS : [M] = 891.

P

=]

7l =

O

M oo

A Ao 5) 5-(4-(6-(4-(bis(4-methoxyphenyl)amino)phenyl)pyren-1-yloxy)phenyl)-N,N-bis(4-meth-oxy-
phenyl)pyridin-3-amine (5)¢] #|%
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[0174]

[0175]
[0176]

[0177]

[0178]
[0179]

[0180]

[0181]
[0182]

[0183]

SES351 10-2105654

1) 1-bromo-6-(4-bromophenyl )pyrene?] #|z

o~ ase
O, D —— 3
Q Br Br

Hk-S-7]e]l 4-bromophenylboronic acid 10.0g¥} 1,6-dibromopyrene 19.72g, HIEZ}|~(E AL E23)Zg]e
€ 7hE & yrEEEotv= 200nLE ZheTh wHE EEC] M-EAPZE F8 128 H7Fe
o7 Wzke & %22 ol" 400mLE 7hebh.
g bk dlE 10gS 7heE 3087 ankgk
=& A7 aRvEady (/Y3 ed g
o}, (11.29g, & 52.0%) MS : [M]= 436.

—~
o
N
[@)]
~3
[@2]
0

S ES 80CE 2% § wyksic}, whgo] FAEH A
QA4 100nLS 7Fete] AF gt {7 5
gk & 79} FHllA FFdY. w5 A

2 A)8Fe] 1-bromo-6-(4-bromophenyl )pyrene &

2) 4-(6-bromopyren-1-yl)-N,N-bis(4-methoxyphenyl)aniline® #|%

—o

o~ 4 ) g Q
{ ¥ » I
() L ada v
4‘!5» Br e o’ QIISIIP
al

7]l 1-bromo—-6-(4-bromophenyl)pyrene 10.0g ¥} bis(4-methoxyphenyl)amine 5.78g, Eg]2(tjdlZz]dlo}

—0

&

AE) 28 $-(0) 1.93g, A2US tert-FEAI= 7.71g8t EFA tert-FEHEAFUIHEGZZOE 1

°|E 0.61gS 7IsF § EF<l 200mLE 7Hetch. RES EFES 12417 Tt 7HE @RS, wkgo] TAEW

2oz YA4s T 24t old 400nLE 7te. f7] & A F AAST 2000LS TFste] AlFg. 7] Sl

T bkl 3gs 7EeE $ 30EAF wwketk. {7 S5 AHE F AY st w53 5 ARES
( &l = 1/6)E  AAEe]  4-(6-bromopyren-1-yl)-N,N-bis(4-

Ag7d Z2ulEy
methoxyphenyl)aniline & 9+=t}. (6.57g,

HO \\_ 2 " M
V] —
Br HO P
% T
719 1-bromo—4-methoxybenzene 10.0g kU 4-(5-aminopyridin-3-yl)phenol 5.48g,

I dlopAl &) HZeHw(0) 2.25g, AU tert-FHAko]= 8.89g9t Eg|~ tert-FHEAFU

ey

Ega(Hdd

HEGEFOR HeolE 0.71gS 7Fet & 574 2000LE 7Fetch. whg &S 12A%F <t 719 SRt
k3ol TAEW Aoz Wzst & 2AF od 400ulE 7FETE. 7] S8 FASH $ AAS 200mlS 7Fske] Al
etk f7] Soll ¢ il auvlE 3¢S ke & 303 witksktk. f7] & oJHe & A9t elA w5
. % IFxEs A7 FEqEOYY (Aeld/d4d = 1/6)0E XSk 4-(5-(bis(4-
methoxyphenyl)amino)pyridin-3-yl)phenol & {+=ut. (5.22g, & 49.0%) MS : [M] = 398

4) 5-(4~-(6-(4~(bis(4-methoxyphenyl)amino)phenyl )pyren-1-yloxy)phenyl)-N,N-bis(4-methoxy-

phenyl)pyridin-3-amine (5)2] A|=x
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[0184]
[0185]

[0186]

[0187]
[0188]

[0189]

[0190]

[0191]

[0192]

SEE361 10-2105654
5 . Q
Q Q \ / M
Oy e — Q o, o
Q OQ - HO—< >—(\ N}
—0
HE-S-7] 9] 4-(6-bromopyren-1-y1)-N,N-bis(4-methoxyphenyl )aniline 10.0g, 4-(5-(bis(4-
methoxyphenyl )amino)pyridin-3-yl)phenol 7.50g sodium hydroxide 1.37g, copper(I) chloride 0.51gg 7}3}F

T pyridine 30mLE FY3ch. ¥HE EFES 120CE 53 & wksich, wh$o] FAEH Fow Pz
R S =0 = = S D St & AT 40nLS 7Hete] AlF e RS 33 wkEgit. f7] Sl

[o
N
_?1_',

T FAVEIE g JHE F 3087 wuath f7] 3 olde F U seld L. BE ARES
A7t F=RntEHT (2l "/a5 = 1/6)8  AAste] F8k 5o] 5-(4-(6-(4-(bis(4-

methoxyphenyl)amino)phenyl)pyren-1-yloxy)phenyl)-N,N-bis(4-methoxyphenyl)-pyridin-3-amine < L+
(11.27g, & 73.0%) MS : [M] = 902.

A Ao 6) 6,6'-(4,4'-oxybis(4,1-phenylene))bis(N,N-diphenylpyren-1-amine) (6)<] A3

P ey,
» P aqe
da 83 s -

W71 6-(4-bromophenyl)-N,N-diphenylpyren-1-amine 10.0g, sodium hydr0x1de 4.0g, copper(I) chloride
0.57g2 7Fet % pyridine 30mLE FHATTh. W EFES 120CE $29 § wwkdit}, whgo] FAHW g2

o yzte & Ak o€ 4onLE 7FSTh. 7] S8 FHI F AAS 40mL % 7bete] MAHst= AS 33 HHEs

ok f7] Fol B¢ #AadE 5gg 7heE ¥ 3087 wwksitl. f7] & o#e & <k sholM w3

5 AFES AY7HA azvEadgy (2ted/AA = 1/4)5 2 A ste] 3}shA 69] 6,6'-(4,4'-oxybis(4, 1-
)

phenylene))bis(N,N-diphenylpyren-1-amine) & {+=t}. (4.05g, & 47.0%

AN 7)) 4-((3-(6-((4-fluorophenyl) (phenyl)amino)pyren-1-yloxy)phenyl ) (phenyl)amino)-benzonitrile
(79 A=

1) 6-bromo-N-phenylpyren-1-amine®| #|%

Br O NH Q
L 5 N

g O oS
e

Hk-S-7]ell 1,6-dibromopyrene 20.00g ¥} aniline 5.69g, Ed(tjdld @ dlolAE) tjZebt](0) 4.68g, At
& tert-F-EAlo]= 18.68g9 ETA tert-HFEHIEIATUSHEDZTFORE HYOE 1.48zgS Vg T =Tl
24k ole

500mLE 7hetch. Whg ERHES 12A1%F Bt 7bE SRttt whgo] FAEW ARoR WAg &
IOOOmLE Zheteh. 771 S8 FAg T GAlg 500nL-S 7heke] AAgt. f71 S F5 Ak adlE 10gS 7
gk & 3033E wwkelth. {7 & oHe T 3t spellA wEet. % AHRES AibE A=RntEady
(ANx/t 222 ek = 3/1)5 A A]8F9] 6-bromo-N-phenylpyren-1-amine & 9+=t}. (10.55g, & 51.0%) MS :
[M] = 372.

N

_29_



[0193]

[0194]

[0195]

[0196]

[0197]
[0198]

[0199]

[0200]
[0201]

[0202]

SES351 10-2105654

2) 6-bromo-N-(4-f luorophenyl )-N-phenylpyren-1-amine®] =%

q qQ
=) powfSe & Y,
&, O o8,

31877 o] 1-bromo—4-f luorobenzene 5.00g 7} 6-bromo-N-phenylpyren-1-amine 11.70g,
Ega(ridedioldE) tZer](0) 2.41g, AU tert-F5AO]E 9.61g9t ET X tert-FEEAZU R
EfEFoE HYOlE 0.76g% 713 & FF<l 300mLE 7Heet. whE EFES 1247 sk 7ME SRS
o] FAHW Aoz WZe & 2k g 500nLE 7He. 7] & HE F AAS 300nLE 7hEte] Al
2 gk | Sl 75 Al 5g& 7Hek $ 30%7F wEkstth. R oJZgt & At Sl A EF5S
. 5 IFEss Agybd aEqEgds (/P EEEdy = 3/DE AAEY 6-bromo-N-(4-
fluorophenyl)-N-phenylpyren-1-amine & ¥&=th. (6.61g, & 49.6%) MS : [M] = 466.

ﬂllo r

of\e
o

3) 4-((3-hydroxyphenyl)(phenyl)amino)benzonitrile ¢ Az

7 h @—*@g

Hk&-7]o  4-bromobenzonitrile 10.00g ¥} 6-(3-aminophenoxy)-N-(4-fluorophenyl)-N-phenylpyren-1-amine
11.29g, Egj=(vyide]dlolrE) vZatt](0) 4.63g, AT F tert-F-SAlO|= 18.48g%F Eg| 2~ tert-HFEX
2IYFHESGETFORE HYolE 1.47¢S 7He & E7<l 300mLE 7hekeh. whg E3FES 12A413F &<t 714 3
Ferh, whgo] FAHW Aoz Wtk & A4k od 500mLE Zhettk, §71 & A & AAS 300l 7t
skl AF & {7 Fol 4 Fabetadle bgs 7ReE F 3083 kgt {7 & o3E = S stelA
F5 g}, 5 ARES AgiA AERnEIYT (Fr/dE22de = 3/DE 4-((3-
hydroxyphenyl) (phenyl)amino)benzonitrile & €+=v}. (7.71g, & 49.0%) MS : [M] = 286.

4) 4-((3-(6-((4-fluorophenyl)(phenyl)amino)pyren-1-yloxy)pheny!l) (phenyl)amino)benzonitrile (7)%] A%

Q iy} Q Ch

< I e &
& & T Oy

Br

F Q H @ F Q 9
HE-S-7] 9] 6-bromo-N-(4-f luorophenyl )-N-pheny 1 pyren-1-amine 10.0g, 4-((3-
hydroxyphenyl)(Dhenyl)amino)benzonitrile 6.75g sodium hydroxide 1.72g, copper(I) chloride 0.64gS 7}3k
% pyridine 30mLE T3t wrS EFES 120CE 523 & wnkslch, wkgo] FAEH A og Wyzhst
= 5‘_ ofle 40mLE 7}StTh. /7] S ?4} T AAG 40mLS 7}0}"4 ‘ﬂ’d st A& 33 REESTE. /7] S
4 el adlE 5g& et § 30w3F mwkskth, f7] & o3st et sl &Y. wF AFRES
Agzibd FA=2wiEIy (I YEEREde = 3/DE ’é‘/*] 3] shska 79 4-((3-(6-((4-

>~ O

fluorophenyl) (phenyl)amino)pyren-1-yloxy)phenyl) (phenyl)amino)benzonitriles A+=t. (10.85g, &
75.3%) MS : [M] = 672.

Al 8) 6-(3-(diphenylamino)phenoxy)-N-(3-(3-(diphenylamino)phenoxy)phenyl)-N-phenyl-pyren-1-amine
(8)9] A=
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[0203]

[0204]
[0205]

[0206]

[0207]
[0208]

[0209]

[0210]
[0211]

SEE5 10-2105654

1) 6-bromo-N-phenylpyren-1-amine ¢ #|%

)
. )

G O ——

e O

Hk-S-7]ol 1,6-dibromopyrene 10.00g ¥} aniline 2.85g, E#(fulAgdlolAE) tj&et](0) 2.34g, 4T
= tert-H-EAMO|E 9.34g¢t EF A tert-FEHEAXUIHEHELFOLE HYOE (0.74g8 7}55} < EFq
300mLE ZHETH wbg EFES 12403 Bt b @A whgol AHM dLom 7R § 24 od
500mLE 7hetth. 7] S8 FAg & GAlg 300nL-S sreke] AAS. §7] Sl 5 SAbel s 5gs 7hgh
3027 wRkgtth. f7] 2 oFgt § 7S StollA wHI. w5 AFES AYHE A=2etEaHY (I

o
= =
A/YEREYE = 3/D)E -bromo—N—phenylpyren—l—amlne S It} (4.55g, & 44.0%) MS : [M] = 372.

Br

Eh’ Er Br@
R - O —

Bf s

Hk-S-7]e]l 1,4-dibromobenzene 10.00g ¥} 6-bromo-N-phenylpyren-1-amine 17.36g, Egl=(t]uldg]elo}xE) t]
Z2o)-2(0) 3.57g, AUE tert-HFEAlO|= 14, 26g9‘r Ed2A tert-FEHIAFXYUISHEZHZFLE HYOE
1.13g% 7hgt & E7<l 3000l 7heeh. Wb EFES 1247 St 7t Fdth. Whgo] FAHW o
Wzkek & Zab o€ 500mLE 7FECh. 7] «%H@ﬁiﬂﬂT3mm€7hpqﬂ aq Wﬂéqj%?%
2l 5g& 7ReE & 30%%F wwket. 7] S5 oAHE § Y stelA sEET. vF IFES ATt
A FretEay (FA/HEREdd = 3/1)E AAsH 6-br0m0—N—(4—br0mophenyl)—N—phenylpyren—l—amine
= 9t (9.16g, & 41.0%) MS ¢ [M] = 527,

[

:lo ON O o
\

w

3) 6-(3-(diphenylamino)phenoxy)-N-(3-(3-(diphenylamino)phenoxy)phenyl)-N-phenylpyren-1-amine (8)2] =

BN

Br

Y
& N
BE eh — e

M

2 "

Hk-2-7]0ol]  6-bromo-N-(4-bromopheny!l)-N-phenylpyren-1-amine 10.0g, 3-(diphenylamino)phenol 5. 45g sodium
hydroxide 1.52g, copper(I) chloride 0.56g& 7}3+ ¥ pyridine 30mLE FL3t}. ¥bg EES 120C2 <5
=g & ankghty, wkgo] FAEW AAow Wzet & x4k oY 40mlE M. f71 T ﬂx’]ﬂ % X“ﬂ
40mL 7hete] AlAHsE AE 33 whEST. f7] Fol ¥ abeladlE 5g& 7hek $ 30%7F wRketh. 7]

S A7s F A SlelA wFgt. w5 ARES AR aEetEady (/Y EEEdE = 3/1)E
A3 ] 3}ekAl 19 6-(3-(diphenylamino)phenoxy)-N-(3-(3-(diphenylamino)phenoxy)pheny!)-N-phenylpyren-
l-amine & YVE=rh. (12.14g, & 72.1%) MS : [M] = 888.

O
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[0212]

[0213]

[0214]
[0215]

[0216]

[0217]

[0218]

[0219]

[0220]
[0221]

SES51 10-2105654

A Ale] 9) N,N'-(4,4'-oxybis(4, 1-phenylene))bis(N,7-diphenylpyren-2-amine) (9)2] A=

1) 2-bromo-7-phenylpyrene®] Az

E
¥ ‘O BIOH), Q
SC e - e
Er OQ

%7101] phenylboronic acid 5.0g¥ 2,7-dibromopyrene 16.24g, HEZ7A(EdHAIEAR)Z20]2-(0)

dg& 7t & QW]%E%O}“]E 2000LE 7hetoh. Wb EREC] 2-RHEEE 89 100mLE A 7Rheh. Wk
%u% TR =23 T wulsit}, HlLo] Z2AEMN 2oz Yzksl & x4l og 400mLE 7}sith, §7] =
st = GAT IOOng 7vete] Az f7] Sl o ket 10ge 7he 307 wwkEel.
oo AIgt & I sollA 53T, w5 ARES A9 A=2vtEaYy (Y YEE2HE = 3/1)
Al8ke] 2-bromo-7-phenylpyrene & ¥+t (6.01g, & 41.0%) MS : [M]= 357.

f

(S rio1- o

2) N,7-diphenylpyren-2-amine®| A=

DO RIS p— 1)
99 @

Br

Hk-2-7]ol 2-bromo-7-phenylpyrene 20.00g ¥} aniline 5.74g, Egx(tdld@dolAE) vjZatr]$(0) 4.72g,
2% tert-FEALO]= 18.83g9 EY A tert-HREUFEATIYIHESHZ TR HYolE 1.49g8 713F & EF<l
500mLE 7heic). wkS EEES 12 17P ¢ 7k gt Whgo] FAHYW Feow WAd & 244 od
1000mL—§— 7tet. f71 S5 AT T ZAAF 500ng 7bstel AlF g, f7] Sl 4 SAbe s 10gE 7

< 3087 wwkgith. 7] = e‘al?}ﬂ‘ IARuE 18T

=S g = 749 A wHFAY. w5 AFE
G‘V\P/ﬂﬁiiﬂﬂ = 3/1)& 4 A8}e] N,7-diphenylpyren—2-amines €+=t}. (10.
= 369.

3) N-(4-bromophenyl)-N,7-diphenylpyren-2-amine2] #|=%

T v e ——— SS¥es

Hk-2-7]0o] 1,4-dibromobenzene 5.00g ¥} N,7-diphenylpyren-2-amine 8.61lg, Eﬂ*(qﬂiéﬂ ol &) )]
- 1.79g, 2T tert-H-EAlo]= 7. 13g9‘r EYX tert-FEHIATIYIHEZSZFOZ HYOE 0.57gS 7}
3 & EFq 500nLE 7}ebth. B EIES 1247 B9 7FE S-S, whgo] 24 51”4 Feoz Yztsk &
e

2 old 1000mLE 7}8kc). f7) %% gk & AASG 500nLS 7Fste] Al U} 71 Foll 4 Aivt vl
10g& 7Fek & 3043F wyksit}, f7] S& st & 134 shollA sEelt), AFEs A aEvE
a8y (AX/YEREYE = 3/1)E A N-(4—br0m0phenyl)-N,7-d1pheny1pyren—2—am1ne'€ A=t

(5.11g, & 46.0%) MS : [M] = 524.
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[0222]

[0223]
[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

SES351 10-2105654

4) N,N'-(4,4'-oxybis(4,1-phenylene))bis(N,7-diphenylpyren-2-amine) (9)2] #|z

) g
Ror m — By @@

HE-S-7]o N-(4~ bromophenyl) N,7-diphenylpyren-2-amine 10.0g, sodium hydr0X1de 4.0g, copper(I) chloride
0.57g& 7Fet ¥ pyridine 30nLE FYeteh. vk EFES 120CE 53 & wyksith, whgo] TAEH &
o= WYzgk & 2A4F o€ 40nLE 7HeTh. #7] & FH3I T AAT 40ml % 7hate] AlHske AS 33 W3
o f71 S B At avlE 5ge 7het - 301 wakstth, §7) & o3s & 739 steA w53
5 AFES At a=eEa s (i E/E4 = 1/4)E AAlske] s8] 99 N N'-(4,4"-oxybis(4,1-
phenylene))bis(N,7-diphenylpyren-2-amine) & ¥+=th. (4.05g, =& 47.0%) MS : [M]= 905

(J. Org. Chem., 2009, 74, 8472)

<HE >

Ao 1 x93 HaAF o

ITO7} 1500A 9] A= vt ' E fe 7|#S IJMAL] AAIE 59 22k S5 9 2832 3083 Al
23Tk IT0E 30 B3+ A F ZHFFE 2 3] vhEste] 239 AFS 10 & gatArt. /G Aol
T3 5 oAZeIAT o AE, WELY fAZ &3 A AxAN F

Kol

o]FAA, i ETzvkE ol &t Y] ViS5 w3 AT F Iw AR V%

Zejzvl A4

olgA FHHE IT0 9 A= Yo AFFYZ=o= 2-TNATA 500A FFEx & AFAGZo= NPB 300A A&
TS & agla =RES SAE 7] ® 19 ZiAlE U2 AAjde] B4 ADNS HF55, AAld 9] 3}
SHE 9 HadE 5% =33t 30049 FAR NF SEENL, ATAAST D AFHLESOZ PRI gHES

400A 9] FAR IFZF 3}"3031 TAH o2 LiF 5AY Al(ZF1]%) 2000A %Z‘L@}‘ﬂ 55 ¥Asksltt.
A719 FANA FU1E9 FTEHEEE 1 AlsecE FA8R L, HEEFLHCIEE 0.2 Alsec, EFHHES 37
A/secd FEHELEE FA Obiﬂr.
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[0232]
[0233]

[0234]

[0235]

[0236]

[0237]

SEE351 10-2105654

2-TNATA

ADN

710 AlxzE F7] 2 atel i AV)A RFEAAE 7] & 1ol eIt

3 1

23 ZAE L3E AFd= 2B a5 T

(mA/cmy) (cd/A) (hrs)
HlawAsle]  [ADN TPPDA 10 A A 6.2 5,300
1 ADN AA 1 10 A 11.9 9,500
2 ADN AN 2 10 A 11.1 11,600
3 ADN AA4d 3 10 A 10.8 10,200
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