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[0083]
[0084]
[0085]
[0086]
[0087]
[0088]
[0089]
[0090]
[0091]
[0092]
[0093]
[0094]
[0095]
[0096]
[0097]
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5

H,

a3
of & 7] I A= AW E Y (sputtering) o]t HAAH F(e-beam evaporation)®}

oy

A=
=

B

PVD(physical vapor deposition)

o7,

[0098]

K
5
23]
o
No
do
&

3l

R
Tk

No

No

e

il

No

K
No
el
Ao

4o
A

Ho

Ao

[0099]

41 FA(solvent process), oA =3 F¥, o

H

H)

gl

[0100]

o))

A%, 79, ok,

ENES

2 dze

A4

ql

o

ZE[3,4-(N -1, 2-t] 5 A 3=

)

o] J(PEDT), &9

[0101]

e

s, 2, HE

L
.

B4 7AAR] d=

3 e vE

= LiF/Al %+ Li0y/Al

SEE

[0102]

o] HOMO AFe]sl Zio] mpek
, obdoldl Ade] f71E,

=

Fob FH A8

3] Y (porphyrine), 2@ alE]

AU ED AR EY LA AL F71E, AvAE(quinacridone) AB e fF71E, AW (perylene) AE

3
=

Q]
=

~

HOMO(highest occupied molecular orbital)7} %=

O

il

o
-

glopd €} EeE

Z
=

=i
=

T7E, GEHI =

& ohth,

]

[0103]

0
Ho

il

B

oF AL ozH 7

T
=y

No

[0104]

2~E]d(dimerized styryl)

o) A 3}

=(Algs);
d=2

2

2HY da

u] L

=

38

.

~

g (p-sd ) (PPV) Al L&A 29 Z(spiro) 3
Fa)

[0105]

e

[0106]

[e]

o
71

Ly
a

ul
=

1343 (OPC)

Tl

A 2Abell A

#

a7

Rin

71 HF A,

[

2Ab,

[€]
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[0107]
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[0110]
[0111]
[0112]
[0113]

[0114]

[0115]

[0116]

[0117]

[0118]
[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

S550] 10-1550523

o Az R Aol etel PAMoR Muddh. e, s AAde 48 9% Rolv, B uwge
A7} 371 AAe] elste] #gHE AL ohvh,

AR gleld Bk e shlsh P

-

F29: Kethley 236(source measure unit)g Ab-&3lo] =3
2. AFEE: SpectraScan Pr-650% Al-g3dto] =4

3. MAIE: SpectraScan Pr-650% Al-g3sle] =3

B odgo] wE 3ehy 12 FAHE FgEe dirdo s tukd gt uksow Axd £ gtk &, AR F
A stgtEe] WA AxHa, O T SdEEERE 3y 19 el Az, ATl T sk

252 8] #ol A9 e sgEEold.

7 7
<A A >
<gtAd 1>
s13t= 1A
‘ N
Br O
334.22

1) FFE 1A Ax

2-(4,4,5,5-HEgtde-1,3 2-t] A 2 &-2-A) Ml = [h] F =4 (2-(4,4,5,5-tetramethyl-1, 3, 2-dioxaborolan-

2-yl)benzo[hlquinoline, 30.5g, 100mmol), 1-HEZX-2-2 ¢ =wlA(28.3g, 100mmol)E HEZslo|=2Fzt

(400mL)ell fHd3] =0 5, 2N eAHEE 89S Hrbsta, "HEHAEUdy~gs FeE(2.3g, 2mmol)

S 22 5, 1043 ot 71E wnksith, AR i wa, AAE f9d98 B shalvlayiges

%3&F3L,  CHCly/n-Hexo.®  AAAsIe] A7) shete A9l 2-(2-EEREADWER[h]HAE=A(2-(2-

bromophenyl )benzo[hlquinoline, 24.1g, & 72%)S A Z3s}9itt.

MS ¢ [MHH] = 334

2) 33E 1BY A=

A7) Dell A FAe 382 1A(24.1g, 72.1mmol) S Ak EB9]7)3te A 4= THF(100mL)E 21, -78C=2 wh&

A8, n-BuLi(2.5M in HEX, 34.6mL, 87mmol)S ¥HS &9 A7sigict. oF 408 Fob wwksk &

g golo] 2, 7-0)H R R Z2 0 #H=(2,7-dibromof luorenone, 24.7g, 35mmol)S 7}l wyks F
o2 F3 T A Bk welglY. WS EFE 84 AdEF S99 Thsh

o

et F4 F vtavgeR §r5e AX2A F, dEdHEE Jhe aA setE



[0126]

[0127]

[0128]

[0129]

[0130]

[0131]

[0132]

[0133]

[0134]

[0135]
[0136]

[0137]

[0138]

[0139]

on

££0l 10-1550523

NS : M = 575

<A 2>

5= 2B g3t 2C

514.43 496.41

1) 33E 2B AF

o 19 DellA @AE 38 1A(12g, 36mmol)E A B9)7|5kel A F4= THR(100nL) S Yal, -78CE
3t Th. n-BuLi(2.5M in HEX, 17.2mL, 43mmol)S& "k &ollo] Z71etivh. <oF 408 F<t iyl
| 2-HZ R EFQ #=(2-bromof luorenone, 9.1g, 35mmol)S 713 wwksqiT). ©
o T 3AIE B9 wwkEeih. Wk E3EC 84 d3dEw §98 vte &

=

shaleh. = Sk nlavlg e s f7]SS A2 F, dEdH=E 7te) aAl sikE 2BE Al

py
]
i
o
RS
O

o 31EE 2BE © o) AAEKA i, oA EAN 100mLE sle) myralgith. whe folo] AL
LS AH7bst & 80melA ZFE wwEbslTh. 8AIZ Bt mul F oALow A3 AAYE =T uAES
EES 1M NaOH €9 120mLE 713 wwkdk & B2 RojFE § onsly 33&E 20(15.7g,

4

MS @ [M+H] = 496

<@ 3>

shgE 3A sl9-2 3B = 3C

Br & A
& | © | %
| \ij

284.16 464.37 446.35

1) 33E 389 AF

2-(4,4,5,5-E|E&HE-1,3,2-USAL R 2 ¢-2-U) F = (2-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-
vl)quinoline, 26g, 100mmol), 1-B 2% -2-2 @ =®lA1(28.3g, 100mmol)E H|EZ}slo] =2 F 2 (400mL)ol] 74 3]
Q1 S, 2 SAE p8elE AUketal, HESHIAEADE e B (2.3g, 2mol)s W ¥, 10A1%F

o 1 e
ot A wksklnk, ARoer REE YR, A" 8IAE v FAviavlge® Axskar, CHCly/n-
A

7] 3eke] 3A(22.2g, & 78%)E A ZsT).
NS : ] = 284

2) 3FE 3BY Ax

_23_



[0140]

[0141]

[0142]

[0143]

[0144]

[0145]
[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0153]

Dol FAds 3= 3A(10g, 35.2mol)E AA E7I5klA F4= THF(100mL) & Y¥il, -78 (&2 Whg
2 A8 TF. n-BuLi(2.5M in HEX, 17.2mL, 43mmol)S ¥HE golo] 27lslgich. oF 408 w2t
[e)

p
kg &35l gollof] 2 7—145&3;—‘?9_31]&—(2 7-dibromofluorenone, 9.1g, 35mmol)< 7}3
Zt

1 wwkslich, o 14
FE AReor o3 & 3%17% ok atelln), Wb EFEC $84 AFdUYEE 9% UM% ¥ FES
s, F4 3 nladlgo s fU)5S AXRAR F, dEdEHEE slE 1A S5ES AlZsH .
) BFE 3CY AZR
7] 2)ollA 2 IFE BE Y ol AHASA i, oFHEAE 100mLE e wHbsiith. whg- 8o Ak

o 1 il
anLs A7Eek & 80melA 7FE wuEbslith. 8AIZF Bol mul & AL oz AF AAE =@ uAE
oAela, B3 etz e T Az FFES IM NaOH €9 1200l 713 wurek & B2 HoldE I oz
3lo] 3= 30(9.9g, & 63%)2 A %3 ).

NS : [MHH] = 446

<gtAd 4 4>

slE-E 4A s}l&-% 4B 9= 4C
Br Br

e £ 10 a¥e
(J Nt O/ \ O"O \

=N Sl
N N
Br Br

Molecular Weight =284.16 | Molecular Weight =543.26 | Molecular Weight =525.25

1) FFE 449 AZ
5-(4,4,5,5-HEgHE-1,3 2-tJ2ALHE 2 &-2-A) F =2 (5-(4,4,5,5-tetramethyl-1,3, 2-dioxaborolan-2-
vl)quinoline, 28.4g, 100mmol), 1-B. 2R -2-2 0 =wlAl(28.3g, 100mmol)E E|EZ}sto| =2 F e (400mL) ] <44
3 = &, oM EREEE 89S HUbeta, HESHAEYAdEATE FEE(2.3g, 2mol)S ¥ ¥, 10
A Fek JE st AeowR EE UEa /‘3”5 LNS 4 shbulavges Axsial,

CHCls/n-Hex &2 ARAAstA 7] 3= 4A(15.3g, F& 549 & Ax33irt.

ol A e SFE 4A(15.3g, S4mmol)E Ak E9)7|Elo] A B4 THR(100mL)E Wi, -78°CE wh
Li(2.5M in HEX, 26mL, 65mmol)& ®Hg & 71}t oF 404 F<t mnket
= HZF 2 ¥ ¥=(2-bromof luorenone, 14.0g, 35mmol)<S 7}8l nykalic. <k 1/\]?} el
2 ol u lg_o]-oﬂr:]- H]—O ib‘l—%oﬂ a4 oﬂglrol—m‘g. _Q_ouo 7].5L THF _‘\i’_ﬂ—g}g‘iq‘
T 2k vladlgo s 715 AN F, ddduHzE sle) A 3gE 4BE x%uo}%iﬂ}.
BE 4Co Ax

B71 2)ellAl 4L S3E 4BE O o] AASA] ¥, ofHEZF 100mLE Thel wwksiith. wEE o] b
2nLE A7FEE F 80molAM s mwtekith. 8AIzE B wik I Ao w AF AAHE =M aAs
osla, B3 dekez ANe T Axd 3FES IM NaOH €9 200L2 7baf wwlet & 22 Holx 3 oy
3he] SFHE 4AC(24.7g, & 87%)E AF3ST}.

NS : [MHH] = 525
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[0154]

[0155]
[0156]

[0157]

[0158]

[0159]

[0160]

[0161]

[0162]

[0163]

[0164]

[0165]
[0166]

[0167]

<@ 5>

319tE 5A 3}9t= 5B S}¢E 5C

334.22

1) 33FE 549 Ax

on

==53

10-1550523

6-(4,4,5,5-HEgt€-1,3 2-t| A 2 @-2-A) A I E I (6-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-

yl)phenanthridine, 31g, 100mmol), 1-H2X-2-2 ¢ =wlA1(28.3g, 100mmol)Z

B E 2}8} o] = 2 3 2H(400mL ) o]l

hd3] Hl 5, oM 'R 89S HUbeta, HEHHAEHdE a0 FE(2.3g, 2mol)S 9 F,

10413F §e b makakele,

NS : [MHH] = 334

2) SFE 5B A=x

2~

= (e}
on 2EE WEI, A4E §IYe T4
A<

i
CHCls/n-Hex o 2 A7 A Al 7] 35&E 5A(28.4g, +& 85%) 5 A|=33T).

gict.

A7 Dol A A 3E 5A(16.7g, 50mmol)E A E97|sle]l A F<4= THF(100mL) S Lﬂv,
T2 §A438k9 k. n-BuLi(2.5M in HEX, 24mL, 60mmol)< ®FS g9l A 7}e}9ich.
S T &0 2-H2HZFQ #=(2-bromof luorenone, 13g, 50mmol)S 713l E_t&é}oﬂ
2 528 F 3N B wedth. wkg EFEC $84 ddEw S99 7%
F4 32 vladlg o §715S AN F, dddEHas st A sEHE
) 3E 509 Az
F71 2)ollA e FFE 5BE U o) AASHA @i, olHEAF 100mLE 7hal] wwks)
2mL& 2—17}?& ? 800l A 74 E_\ﬂ—é} gAI7F Eol wuk T Aeowm /\104

o
[
N
rﬂ
—\?{—4 g:.u.;
o
m{m

oietar, w3 oergR A
ske] g 50(17.9g, 8 7205 Az}

NS : [MHID = 496

<gtAd 4 6>

< IM NaOH &< 200mLE 7}l wwksl =

stekE 6A

398.31

1) 3E A2 A=

9-9 d-9H-7}u}£-3-L-3- B 2 2H(9-pheny 1 -9H-carbazol-3-y1-3-boronic acid,

_25_
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[0168]

[0169]

[0170]

[0171]

[0172]

[0173]

[0174]

[0175]
[0176]

[0177]

[0178]

[0179]

o =dA(14.2g, 50mmol)E HET}dlo] =2 FH(400mL) ol £+ 3]
Eg2Egdd ¥y ZEHE(2.3g, 2mol)S ¥ ¥, 1073+ Bt 714
a, AdE 89S F5 sHibvlavgoe® Axsta, CHCly/n-Hexo & AY G A8}

%_
F& 52%)E AZ3HATT.

A7) Dol A e FFE 6A(10.3g, 25.9mo0l)E A F97]E el B4 THF(60L)E Y1, -78CR ws &
L2 A8tk n-BuLi(2.5M in HEX, 14.5mL, 36.3mmol)<S WhS- &ole] #H7lalglvh. oF 408 SoF ks &
HES- &3l golo 2-H 2 FZFQ ¥ =(2-bromof luorenone, 6.5g, 25mmol)<S 7}3l ‘7“]"5}0“1} ok 1A|7F & AF
202 % F 3N Fok Wi, W iﬂ%oﬂ 44 AsidrEE 98 7t ¥ THFSS 29383
. T 3 vl o2 §U15S AXAIX 3, gl HES Jte| i SEE 6BE AlZskT).

Wls 7k F 60welA b dspgdnh. 5AE gk ok § o deom 48 A4
s, B3 dEEZ A T Axd IFFES IM NaOH £ 100mLE 7hal] wykst & 52
ste] SHehE 6C(6.2g, T& 44%) 5 Al=33tt.

A7 2)dlA A FEE 6BE Y o] AASHA &L, olHEA 60mlE 7Fsl] muksielth. WkE oo 2t
U
A

NS : I = 560

<Az 1> IJFE 1-1-259] A=X

Molecular Weight =771.93
Exact Mass =771

2-(4,4,5,5-HEgHe-1.3,2-t] A R 2 &-2-A) Ml = [h] F=H(2-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-
2-y1)benzolhlquinoline, 13.4g, 44.0mmol), 3}&E 1C(6.7g, 20.0mmol) = T IEF(5.5g, 40.0mmol)<=
Egs =2 F(300mL) B E(100mL)e] E3}E U dEAZY. HEDV|A(EIdE2d)Z8450.4g,
0.36mmol)S 47| derdd| 718ttt EIES BFolA] oF 24A17F FoF wkslk ohe AL o g wrksign), Al
e nAE 13 THF/EtOHZ AAlste] sHgtE 1-1-25(7.1g, & 46%)E Axskct.

S [wH] = 772

<Az 2> 3IFE 1-1-239 AR

Molecular Weight =669.83
Exact Mass =669
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[0180]

[0181]

[0182]

[0183]
[0184]

[0185]

[0186]

[0187]
[0188]

[0189]

on

£=0l 10-1550523

Uz ghed-2-9-2-1 ZA4(naphthalen-2-y1-2-boronic acid, 7.6g, 44mmol), 3-3&E 1C(7.0g, 2lmmol) = €3k}

EH(5.0g, 35.9mmol)S EIEZS|=ZFHFTH(300mL) 2 E(100mL) 2] &3+ U AEAIFHU. HEHI|A(EZHY

E2)ZebE(0.4g, 0.36mmol)S 7] @etelel] Zhatgivk. EFES TRl oF 24230 FoF wwkgk ohg A

2ow WA, AAE nAS o33 THF/EtOHR AAste] 34eE 1-1-23(10.7g, & 76%)3 AxeAt.
'

MS [M+H] = 670

<AZd 3> FFE 1-1-179 AR

Molecular Weight =496.41 ;

N
@: j Q Molecular Weight =735.90
N © Exact Mass =735
B\
o

Molecular Weight =446.36

A7) Az 19 1-1-259) AFdol A, 2-(4,4,5,5-HEME-1,3,2-T) AR 2 g¢-2-A) ¥l = [h] 7 = (2-
(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl)benzo[h]quinoline) thAlel 2-(2-(4,4,5,5-elEgHE-1,3,2-
YAt 2 8-2-)yzgel-6-2)-1-3 - 1H-w = [d] o] |t} 2= (2-(2-(4,4,5,5-tet ramethyl-1,3, 2-

dioxaborolan-2-yl)naphthalen-6-yl)-1-phenyl-1H-benzo[d]imidazole, 4.5g, 10.0mmol)¥} 3}&E 1C thaldl
3EHE 20(4.9g, 10mmol)E AFEE RS AlQdstal U WPor vhgste] s 1-1-17(4.8g, & 65%)S

A z38 AT}
NS [M+H] = 736

<Az 4> IJFE 1-1-199] A=

;N
d

Molecular Weight =435.34

Molecular Weight =724.87
Exact Mass =724

A7) Azl 19] 1-1-259] Az QolA, 2-(4,4,5,5-HEetdE-1,3,2-0) S A B2 @-2-9) Wl 2 [h] 7] =9 (2
(4,4,5,56-tetramethyl-1,3,2-dioxaborolan-2-yl)benzolhlquinoline) ~ tHAlell,  2-(4-(4,4,5,6-6| Egtu|E-
1,3,2-t] A R 2 @-2-90) 7 Y)-4,6-t] H| d-1,3,5-E ] o} 1 (2-(4- (4,45, 5-tetramethyl-1,3, 2-dioxaborolan-2-
v1)phenyl)-4,6-diphenyl-1,3,5~triazine, 4.4g, 10.0mmol)S AM§-3F 21 A|LJ8ta FH3 PO H-§3}o
3E 1-1-19(3.6g, F& 49%) S A=),

+

MS [M+H] = 725
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[0190]

[0191]

[0192]

[0193]

[0194]

[0195]

[0196]

[0197]

[0198]

[0199]

on

££0l 10-1550523

<Az 5> FFE 1-5-19 A%

Molecular Weight =669.83
Exact Mass =669

A7 AZzd 19 1-1-259] A ZFd o] oA, 2-[9,10-v]-2-UZ e d-2-¢tEZAI]-4,4,5, 5-HEE-
1,3,2-Y3ALE 2 2H(2-[9,10-di-2-naphthalenyl-2-anthracenyl ]1-4,4,5,5-tetramethyl-1, 3, 2-dioxaborolane)

Al 9-(YEZEd-3-U)tEZAN-10-L-10- 2 Z2H9-(naphthalen-3-y1))anthracen-10-y1-10-boronic  acid,
3.5g, 10.0mmol)& AH&F Z1& Aglstar U WRow whgsto] e 1-5-1(4.1g, & 57%)S A|x3k3l

o

+

MS [M+H] = 719

<A zxe] 6> 33E 1-6-19) Ax

-y

Ses

S WS
O

Molecular Weight =685.84
Exact Mass =685

A7 Azd 19 1-1-259] Axdd  dolAl, 2-[9,10-v-2-U=Z ey d-2-¢tEetAI L ]-4,4, 5, 5-E| EgtH € -
1,3,2-Y3ALE 22 (2-[9,10-di-2-naphthalenyl-2-anthracenyl ]1-4,4,5,5-tetramethyl-1, 3, 2-dioxaborolane)

Al 2-(4-(4,4,5,5-H EdtrE-1,3,2-USA R 2 @-2-) 3l d)-1-3 d-1H- 2 [d] o] 7| Th5(2-(4-(4,4,5,5-
tetramethyl-1,3,2-dioxaborolan-2-y1)phenyl )-1-phenyl-1H-benzo[d]imidazole, 4.0g, 10.0mmol)<S, 3}3=
2C Alell sHghE 3C(5.2¢, 10.0mmol)E ARESF & Al9jstal U o R ukgate sgE 1-6-1(3.9g,

T& 52%) S AR,
NS [M+H] = 686

<Azd 7> FFE 1-6-79 Az

Molecular Weight =669.83
Exact Mass =669
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[0200]

[0201]

[0202]

[0203]
[0204]

[0205]

[0206]

[0207]
[0208]

[0209]
[0210]

[0211]

on

£501 10-1550523

A7 Azd 19 1-1-259] AZRdel  gleiAM, 2-[9,10-t]-2-uZ e d-2-2tEetAd]-4,4,5,5-E| Egtu €
1,3,2-tSALE 2 2H(2-[9,10-di-2-naphthalenyl-2-anthracenyl ]1-4,4,5,5-tetramethyl-1, 3, 2-dioxaborolane)
talel 4,45 5-HEgE-2-(2-(GZEA-7-Y) 2 e-6-9)-1,3, 2-T] SALR 2 (4,4,5, 5-tetramethy1-2-
(2-(naphthalen-7-y1)naphthalen-6-y1)-1,3,2-dioxaborolane, 4.0g, 10.5mmol)<S AF&3F AL A&t HL3H
HHoR w3dle 3FE 1-6-7(4.7g, & 580)S A XA

¥

MS [M+H] = 670

<A|Z & FJFE 1-1-299] A=

s
algters
GO

Molecular Weight =747.91
Exact Mass =747

1.4g(14mmol), PA[P(t-Bu)sl, 0.1g(0.2mmol)S #7138k & 5A7F HoF A4 7]

o FRHTFE ¥ s FRAVIL ISE F

29(4.7g, & 63%)F A)Z3F ).

=l
Ol
ol
=
>
rlot
=il

F4akE(4.0g, 24mmol), 3EE 1C(5.7g, 10mmol)S AL#A 200mlol] FAI7]3, YEF-EIA
a}

HTh. =2W-dA/CHCL; &2 AAAste] s 1-1-

My

+

MS: [M+H] = 748

<Az 9> IJFE 1-4-219 A

Molecular Weight =348.21
Exact Mass =348 Molecular Weight =783.98
Exact Mass =783

A7 AZzd 19 1-1-259] A ZFd o] oA, 2-[9,10-v]-2-UZ ey d-2-¢tEZAI]-4,4,5, 5-HEZE-
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ETL &% V) AFEE(cd/A) | HFE(x, y)
(100 mA/em?)
HlmAdd o 1 Algg 9.61 26.20 (0.301, 0.658)
Add 1 1~1~25 F.o8 31.05 (0.291, 0.658)
A= 2 1=1-23 8.54 30.79 (0.288, 0.658)
Ao 3 1= T~ 7.72 31.92 (0.288, 0.6568)
A= 4 I=1=18 8.68 26.98 (0.290, 0.658)
a5 el 7.0 30.80 (0.288, 0.659)
A d 8 =61, 7.98 31.12 (0.288, 0.658)
A= 7 1-6-F 8.63 27.90 (0.288, 0.658)
Ade 3 L=~ B.A2 30.40 (0.291, 0.659)
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FHEs & 7 AAH



on

££0l 10-1550523

EH3
S=(107)
e A =S E(108)
— d3+a X 2BS(105)
T - aasasos)
]~ g=(102)
1 m101)
04

——1__ _+——==00m

—ERAE B SBE(105)
——matus(104)
o HBTUS(103)

+— &3 (102}

" J17(101)

_33_



	문서
	서지사항
	요 약
	대 표 도
	기 술 분 야
	배 경 기 술
	발명의 내용
	해결하려는 과제
	과제의 해결 수단
	발명의 효과

	도면의 간단한 설명
	발명을 실시하기 위한 구체적인 내용

	도면
	도면1
	도면2
	도면3
	도면4




문서
서지사항 1
요 약 1
대 표 도 1
 기 술 분 야 4
 배 경 기 술 4
 발명의 내용 5
  해결하려는 과제 5
  과제의 해결 수단 5
  발명의 효과 7
 도면의 간단한 설명 7
 발명을 실시하기 위한 구체적인 내용 7
도면 32
 도면1 32
 도면2 32
 도면3 33
 도면4 33
