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A7) Ee Aoter] F S F Y] AE7E SfEe nEE AT 7= vk

B GAA A "EEH R e Bl ort Q= g, etk ZE7] el N, 0, S B PR o] Fo|xl Aol AdE ]

= oaEE AR 1A 3 g wmb wael A8 olvlg,
B WA Tol5e) z@rold Wrel Aol gl @, B olael AW7t AAVE AFH AU, B
ool A7 FHshe] ATl A AL elmla).

WA " (alkyl) 7)ol HEe] Her} gt @, AWE BEsar]E ov@th AAsle oW

o
ZA% oy AEAeS Loetn QA e "x3t g (saturated alkyl)7]"Y 5 ).

"dAd (alkeny)7]"= Aol F Jfe] ©@AaAAIE Aol shute] ©a-wa o] Agow ofFolx A8U|E
ofmsts, "7l (alkynyl) 71" = Aol= 7 Jie] ©@AaUATE Ao o] w©a-g4 e Afdoer o] Fo

A 28712 ovIr),
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G771 C1 WA €209 &ZA71d 4= o). Hoh FAdoez dZA7]= C1 WA C10 €247 =& C1 WA 6 &
Q)

dA Aol 1 A 4 o] BAadR, S, A= v, oY, TEY, oji-2

Oﬂe = = "l

248, nFE, ol E, secetE B t-FEHE oo FellA AlElEs et
TAAL eE 5o 7] @AV dEr], CEr], Z287], ojxxedy], ¥E7|, o|iaNdr], t-F97]
A7), FA7], NSREIRAY], ASZEFEY], ASEARY], ASRIALY] 58 vt

low, olF p-H|E] ¥

ek e el #gr|e RE A4V p-oHEE A1
a e ZE71E odmEn. FAIAES] A= o r]st s =et-h Y]} Sl

ob(ary)7)"E BeAEE Ee §3 12 FeAFY(S, gadA4Ee] A9d 45S 4N AXE w1

28718 EFE.

(conjugation)S A3}

"#fl el 2ot (heteroaryl)7]"E ob&7] el N, 0, S % P2 o]2ol7 oA A
A gk, deAe gael AL ouet, 3] e ekdr)st gamedl
HE 9akE 1WA 3 E3e 5 gl

g ez 9= 1 A 3
AL Zyzhol mEwit) A7) 3

H A oA, AF

p

(o)
g gZo A9 olF

= A% SAole, L0 #9E ek AE SAS /A SFelA 948 Ao wPzone] F9 L wys

oxe] o] gE Bolst st A4S oudnt.

Bowe) o THdd] e 4/BAALAE TR T Al §F Tash AAE Zolo] BId AWAE
AuHon T3d 729 5 o,

N
HN
4o,
il
N
B
rlr
ot
wt
m{n

A7 oy & 7R Al AR e EA, Ao
sHol FstEol a4 B FEt WA 3 avs kA, drisierd 8l 4 kA
5]

ARG g
O g Aa TEA S BAS BN S 9
[e)

wowge] o PRdel nEw, 47 §71904RAE BEES Y S8 1= 148 5 o

X=X
x \Xq

7] 884 1004, X A X AR EYHoR, (R' EE NojW, 47 X A X = o] dhbe Nojw, 4

X WA X F o= s Nela, R'e Fdk, F44, BRAY], Aok, 615%271, okl =71, i@ =

= Hx 3 C1 WX (20 o}H17], UERY], 7128247 F2Adr], X3 wE 8] x]3E

Mg me ulAsE 06 WA €30 obdy], AF mE wAsE 2 WA 30 ;lEﬂiO}%ﬂ, A5 = n)
Cl WA €20 &=A17], A3 wi= v xge 6 WA 20 ofE&A7], X3 T vy 2
7], Xg wE= v XY C1 WA €20 ordr], X% =

2gE C2 WA €20 o FA7], A& E= vX$E (2 Yx
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C209] &d=A 7R dotr| 7], A8 E= HjAghE C7 A C20 ofESA7tE R dotr 7], gk Hi= H|X

&
H Cl WA 20 €3 dotu| 7], g = BX3E C1 WA (20 ©«X4d7], A& == #2349 C1 WA C20
9] dZAE| L7, g T v XFHE 6 WA €20 ofHEL7], X% = vxgkE C1 WA €20 sHEAZEE
£7], Ag Ee= HAFE CL WA €209 S-dol=7], AF H= HXEE C3 WA (40 AE7] = ol59 =

Folx, L' 2 L= Mz =gdom A% == u]AshE (2 WA 20 A, A% == wA$E 2 X
C20 &7Id#@7], X3 &= vx3E 6 WX €30 ofH#y], X3 = H[XFeE 2 A C30 sle|Zold 77

EE o]5e xFolT, nl @ n2E AR E€dom, 0 YA 3 F ol e Asolm, Ar % ArE AR =
Aoz X3 = v X3kE 6 WA C30 ofH7] =E X3 = v X8k 2 WA €30 sE Zold 7)o},

71 F N EEl ety A2E s Frae Al wEt A9 F2E F4 sk A A sHo] i

4 % 9
A7) A R ACE AR BYRM0E, AF kS Yy, A EE 0@E 4zY), 4@ B 9
fhel ohEdhAdy), AR Ee nARE AdEDs), A% Ee wASE YreAdr], g w2 vAsE
A7), A EE aARY dteldddy], AF wi wXE pEds], AP L wATE n-esd],
18t AFE 2AYY), A BE 0ABE Seddads], A Bt S Agddr], A8 =
= ouAgE dud), A Ee aAed Fedr), A8 Ee aAsd gesdr], A8 Ee mAsd I
£Y7], A% Te nAgE NtEY], AP Ee oaAgE outEUr], AP Te vAHY EelolEds,
A me nARE SASY], AP Te nAgE BelEd], A Te nABE SAelEds], A =
£ oAge EolrjolEdy], A me nABd Aeldr], AP Ee gy Aeluds], A% Ee w1
9 ekAdr], AF B 0ABE Eelopdr], AP £t mAaw Hﬂi%ﬂ}éﬂ, A% e A W
zelesdy], AF Ex wARE AxovgENy), AP TE wARE QEYY), AF Fe wARE A=
G, AR mE WARE o aAEAl, AR T uARE AGEAUA, A e uALE A%
97], Ag wE iA@Y dIeduds], AF wE ASE N2SALY], AF EE wHDE W=}
A7), Ag we wARE ok dr], A% we wARE AL, g we AT Hwelopld
7, A% wE wARE AxARYY] e o5 28U F ok, ol ATHAE e

g, A7 A 2 A AR SYHoR, AR Ee nAeE Aseds] Be A8 T nA3E olad)ne)
9719 S Ak oleld A9, TRHoR PR MY Fart U 4 sol A% ANRe) 2 s F
FEe A7 A vl Aua & vk,

47 L Ue & degor zastel sdg A9 T(conjugation) ZolE AT & Qom, oz
HF(triplet) oA WERS 28 5 Aok, oF Bo) F71FAaANN ARz e ARe) 5YL T
@l W ok Emd, 24, sek, ek AN WAL BANE AT oA wERe 28 4
sick

47 L L) FAAN d2e @ e aA@d AdAy], A§ £ A8 velddAs], A
A Edy], @ EE aRR GIEAr], P = nXRE dEdgdAs], AP EE wHD
A AUEDAY], AP EE AFE dAddr], AP we ADE FFeddAs), A8 w8 p-

Elald7], Ag £ R ASE n-HE Y], 23 e wAEE ddddr] soln

Hop #Adez A7 L 9L 5 dojx o= s A% =& X ghd 2 WA (30 sHZoldard &
ATk, olH g -, LN #E 2de] og stgEe] A A so] AdE 5 Qv
TFAAQ AF EE HAFE 2 A 30 slHZotdYY &2, FAEedr], oixFEdddr], Y

7], dugdly], By, FmAdT], ouuEr], EfotEr], SAREY], ElokE7], SAtH o}
Z7] 5ol vk

-

N 4 5 - _ _ 1_
woh FAHeR, 47 X 2 XA NG F Aok ole@ BS, BBl S5 A% £EFHE A Aok

urk FAG0R, 4] F1RAALAE SHEe ) shehy 22 EAE & avh
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[0085]

[0086]

[0087]

[0088]

[0089]
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4

37 884 2004, X A X AR EYHoR, (RN EE NojW, A7) X A X = o] s Nojw, 4

X WA X F o = Nojx, R LR WA RE A2 Egdon 4a, 244, @27l7], Alofwnr],
=

ol

=247 ofn ], X3 X HX3E C1 WA 20 oWy, YERY], Jt28247] HA=ZAd7], 23 E=
H| X185 C1 x| C20 &47], ¥ T v X35 €6 WX €30 o}&7], X3 & vjx]3s €2 WA C30 3=
2old7], A3 & HAZhE C1 WA C20 &=A17], A3k = v X3E 6 WA €20 o}FH A7), A3 =
H X8 €3 WA C40 AE2A]7], 2% == v xgE C1 WA €20 obaly], X3 = wjx|ghd €2 WA (20
GIATIERE Y], AE EE v X EE 2 WA C20 obASAIY], AF EE v EE 2 WA C209] ofAolu]x

7], A& EE vXSE 2 A 209 SFAFtERDoln| 7], X E= v X FE (7 WA 20 oFEFAI7HE
Rdopn|y], X3k = vX 3k C1 WA €20 &3 doln|y], X3 &= Hlx3kd C1 WA 20 &xd7],
28k = v X g 01 WA 209 LZE]L7], AE i v XFE 6 WA €20 o}HE]L Y], A3 i v X%
H C1 WA C20 Bl ZAEREL7], A8 E== HXgE C1 WA €209 $-doj=7], X% L= v xghd (3 Y

3

A 00 AR 1Rl 2P, 1R L R AR $HaEE 94 F o @R 2R AR
LA mE AR 2 WA 20 ALAY], g =
1 &

NEE SRR E
L shue] g4l

A7) sk 394, X WA X AR S, (R EE Nelw, 47 X WA X F o s Nojn], A

8

71X A X F o= = Nolw, 47 X A KT F Hol& o] b= Noj, A X ulA X & Ao

T o= ghu= NolaL, R'E Fh&, 54, IRV, Aotwr], =547, o], A3 E= H|x3d (1
W= €20 ob¥l7], YERY], 7t2547], dAZAd7], 23 == vx3kd 1 W= 20 &27], A3 =& H]A|
k¥l C6 WA €30 of7], X% T nxEE 2 WA 30 Rl r], X3 w=E BxgE €1 WA 20 &
ZA7), A mE B XEE 6 WA (20 oAy, X3 i nx3E (3 X 40 ADLA7], XF x=
H) X35 C1 WA €20 o}al7], X8 mi= v x3E (2 WX (20 LA 7RI 7], x];L v uwx3E 02 WA
C20 oFd&AI7], A% Ti= v x1gkEl C2 A (209 ofdoluwr], X3 Ei= v x]3hE LHxl c 0] &= A)7}
2rdolu]x7], X3 EE BX3d C7 WA (20 oldSA 2R oy, X3 T v X3E €1 WA C20
srRgon|y], XF E= v $E C1 WA C20 wx2d7], A% T H[XFE C1 WA 0204 UAE L],

28k = v XEE 6 WA €20 ofHEIL7], A% EE HXEE (1 WA 20 SEZAS2E L], X8 £

WA gE C1 WA (209 $elol=7], A3 mi nAsE (3 WA (40 A7) EE= o5 xdtoln, 7] R
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[0095]

[0096]

[0097]

SIHS31 10-2014-0087648

o R Az g¥ues g4 S ga, AV R 2 R'E AR §3ues 348 4 9w, L2 s e =
Yrom, A3 = wAsE 2 WA 20 FAGAY], A8 mE wH@E 2 WA 20 LrdAY], A ®
= v xgE 6 WA €30 ofHAr], X% == v xsHE (2 WA €30 dHRopddA ] = o]59 %3 o|i, nl

9 oo A2 Sgom, 0 A 3 & ol gt Agolr),
A7 X WA X E ol sl Nola, A7) XU WA K& (R'Y 4 T}, olelet shetEe] ek Awe A%
& ulel 2] wjFe] Ak Hr,

w3 uoh pAges, 47 X WA X F o s Nola, 47 X WA X & (R

e
N
30,
A

E e g2, 47 X0 WA X F ol g Nola, 7] X WA X e R'Y 4 nk. =, A K Ui

X' o s Noja, 4] X A Xe (R'Y % 9T}

=

e, ol d &gl ¥ wel o PR ABHE AL ok,

47 N BAALAE BRRY TAAD dme vl 2L iRl Atk T, ol ARHE AL o
o}
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[0127]

[0128]

[0129]

[0130]
[0131]

[0132]

[0133]

[0134]
[0135]

[0136]

[0137]

[0138]

[0139]

SIHS31 10-2014-0087648

%

#, A7 S RAALAE SRl WHE(130, 230) ol EREE A% A7 HAFAALAE e
Y ows gYssEzd 23d ¢ Qo wE 3Y P4 BHEA g8 5 v
7)

rlo

ol F=e A% &, JIFS AW (evaporation), =HEH(sputtering),
= (spin coating), HAW(dipping), FEIZEY

J.E{‘ ’
(flow coating) ¥ &2 FAUY o2 F75s 4T F, 1 9 558 I8 A= + 3o

olafl At B wme] FAAN ANSS ANDG. Tk, alel AE ANdEe B owwEe pAdew
AASAG AEs] 95 el sk, olwA R wno] AgslolAE ok,

(F71FAR AL FFEY AF)
AA 1: A-019] A4

2 owye) §7190048 SRS Brt TAGA A2 ANE 7] 4019 RFES ) WA 1% 2
Aze F FAsA

rlo

H

gl

—
—

Al
a

]

(Vo N Hy
Br  CuPowder = Fovder
—
HCI EtOH 2
Er B
ki A
SLE UK Couplin
Fermoussuffate, Gyceral png I
ARBIOH)2
H:504, lodine -

PAF PHE)4, K200

olo

THF hviaer

A1 GA FHA A=) 3

2,5-T B2 R YEZ WA dlbromonltrobenzene) 20 g (71.1997 mmol)3} Cu 39t 9.95 g (156.6394 mmol)<=
DMF 150 mlell @B AlZ1 & 5A17F < 150CollA 7k wwk sboh, whg T8 & 2oz W7t A7l $ 7t
dHsta S/HF 500 mlel 7] ZE odE A H7E . AAE nAE At wEdFEego]=
(methylene chloride)el &3 AlA F& 2 5% }5’_ AgigbA ZAd g2uEady g 283 (hexane
methylene chloride = 1:1 <v/v> )8to] 52 3}9-&<l 34h& (A) 7.27 g (51% yield)= &5 33,

A 2 GA; F3HA A E®B)Y] A

Z7HA § JE(A) 7.27 g (18.0846 mmol)¥} F41(tin) ZF-F-t] 9.02 g (75.9553 mmol)S o &-& 120 mLo| &
gugk & HCl 40 mlE A3 H7F o}OﬂE} A7) HEg S 80TAA 12A17F &<t i wwk gk ? Wzk AlA
575 500 mloll 7] E3fdS @2 & OM NaOH &Mooz F3t AlFHT. (PH = 7~8) tHEdEI &2 33 =& §
F% star A 100 mlE #H7bste] Y nAE AJFsta dx sl 54 3FEA B) 5 ¢ (81% vield) & &
5 siglth.

Al 3 whAl: F3A =02 A
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FHA ABAEE B) 5 g (83.6 mmol)¥ HZ L~ AMiulo]E(ferrous sulfate) 1.22 g (4.3856 mmol), =2]Al
Z(glycerol) 10.77 g(116.9488 mmol), 22 =(iodine) 0.04 g(0.1462 mmol), ZFAF(sulfuric acid) 50 ml=
H7F @ F 110ColA 12413 St 7FE ik g}, vhg TR Feow Wz kil FHS 500 mlell 7] v
SN A3 H7F & s 2M NaOH &o = Fsl A7k, tZ= 2w ek(dichloromethane) 100 ml& 37} ¢

& 42 5% 5 AyaA 2y g=2vtE a8 Y (silicagel columm chromatography)® #&]8te] =7 3}gt
2l 3}3HE (C) 2 g (vield 30 %) & 35 33}

-

<H-NVR (300MHz, CDC13) @ 8.77 (m, 2H); 8.62 (m, 2H); 7.95 (d, 2H); 7.64 (d, 2H); 7.47 (m, 2H)>

Al 4 AL stehA] A-01 3hebEe] A

SHA A= (O 15 g (36.2240 mmol) @ 313HE (D) 28.8 g (86.9376 mmol), HIEZ7|A(Eedx2y)d
25 (0) (tetrakis(triphenylphosphine)palladium (0)) 2.1 g (1.8112 mmol), XE}fF ZlHUo]E(potassium
carbonate) 20.03 g (144.896 mmol) & THF 300 ml, S 150 mlol & A[Z1 & 12A1%F 5<t g5 wqk 3
o 1 T2 5 A" IAE AP SRS 2 WEER AF $ gIE =293 600 mlofl 7HE &3 A2
S At AZvtEORIE FYEATE. 7] A WeEg 2L & HU & F A" nAE AHste] 534
3}3HE¢l 345 A-01 10.4 g (vield 43%)2 5 &,

<H-NMR (300MHz, CDC13) : 9.05 (m, 2H); 8.89 (m, 2H); 8.57 (m, 2H); 8.27 (m, 2H); 7.92 (m, 10H); 7.72
(m, 8H); 7.48 (m, 20); 7.39 (m, 2H)

Ao 2: 58] A-09 SFES] A

(w54 2]

gl

PoPPHE)4, K08

THrifder

ZZHA AAE (C) 15 g (36.2240 mmol) 3} 3}gHE (E) 28.8 g (86.9376 mmol), EIEZ7|~(EAILIE~A)Z
25 (0)(tetrakis(triphenylphosphine)palladium (0)) 2.1 g (1.8112 mmol), XE}F ZFHU]o]E(potassium
carbonate) 20.03 g (144.896 mmol) & THF 300 ml, &HF5 150 mldll @E A1 * 12712 &< 37wyt 3

o Wk 28 T AR ZAE ey SHFF 2 AESE A 3 gZFadA 600 mlol 7HE &8 A2
3 Ay azvteEaddz Besin. A e e 2L & HUt 3 3 YAE uAE oiste] 53
SHEQl SIHE A-09 13.4 g (yield 56%)S &5 3F3iT.

AAd 3 : 354 A-21315HE9] A

[RE-8-2) 3]

] PdiPPhaly, KaGO,

o _ -

Tolusans'DIW

Z BIOH),
IF3

A ABARE (C) 10 g (24.1493 mmol)F 3}FE (F) 10.02 g (57.9584 mmol), HIEZH|(EGAILEAA)Z
2}& (0)(tetrakis(triphenylphosphine)palladium (0)) 1.4 g (1.2075 mmol), XE}lF ZFH.Uo]E(potassium

vl
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carbonate) 13.35 g (96.5972 mmol) & Toluene 120 ml, SF5 40 mlol &E A1 & 12A]7F 5ot 7 uwk
gt vhg TR AAE AAE RSl SR R WEEE AlF & SE2dA 600 mldl 7FE &3 A7
S AggtA azetEagaR 2. Ao E 97 A7l & A" AE oste] 574 setEQd S

B A-21 7.56 g (yield 61%)<& &= s}ict.

AAd 4 1 3544 A-22319HE 9] 14

[HF&-2] 4]

| % PA{FPh )y, KGOy
o v Tolusna DWW
B{OH].

iG]

S7HA AE (C) 10 g (24.1493 mmol) 2 3F3HE (G) 9.97 g (57.9584 mmol), EIEZ7|A~(Eddxs~y)Z
@5 (0)(tetrakis(triphenylphosphine)palladium (0)) 1.4 g (1.2075 mmol), ¥ ElEF ZJlHE U] E(potassium
carbonate) 13.35 g (96.5972 mmol) & THF 120 ml, %< 40 mlo] AE A7l F 12417 ot 37 b
g, whE TR AAE AE oAFE L SR 2 WEEE AFH T R4 600 mlol 7FE &3 AT
< A7t aZvtEaaR Y3t deog W7 AZ F A aAE oAFdstd 54 sEEd S5t
B A-22 6.1 g (yvield 50%)& 5 o},

(F71FaAe] AZF)
Al 5
gZoZ= [T0E 1000 A9 FAZ AL&3l9a, S=Foa= Ad2ulE (Al) € 1000 A9 FAZ A&t

TFARoR, FrdF AR AFRHHS Aystd, $2S 15 Q/em o WAZZE A IT0 8 713 50 mn

X 50 mm X 0.7 mme] IR ZEhA oA ET} o AZRIHAFALI £ B LA ZF 5 B Fok 229 AAH3T

330 # EF IV o F AAsE AFe-sklT.
A7 FrEl 7)1 AR AFFEYZoRA NI NL'-(8]Hd-4,4'-0] D) B] A (N1- (L Z gall-2- ) -N4 Nd-tho] | d ¥l

A-1,4-tFo]olql) 65 nms T2 agla, olox FFFETLE NN'-tho](1-Y2e)-N N'-tho] Hd ¥l A 40 nm
= A8

%%%gixﬂ NN N' N'-H Eg}t7] (3, 4-ttol W dH ) Fe}o] Al-6, 12-Trolobl 5 % 2 9-(3-(p=ead-1-2)
D-10-(Jzgdll-2-d)tE Al 95 %5 25 o] FAR S8

oloj A, HAFEEFTORA A7) AAle 104 Az 3H3hE 30 nmE FA ST

A7) ARFEZ AR AAFYZo2ZA LigE 0.5 e FAR Iy 26k, AlS 100 o] FAE AF

S8k, Lig/Al A58 433t

AA 4 6

AAFET oz Ao 204 Azxw s5ES A A didlste], AAld 204 Axd FES AMHES 3
A=)

& Alflskals A7) AAld 49k %%_‘OHN AAste] F7IEFaAE AlEskgl
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2 walstel, AAel 394 AxE HFES SR A
sto] f71uHLAS Agetedh

ARA5EF 0z Ard 4o AZE FFES AEH AL Bastel, Ao 304 A2E HFES AEE A
2 ASsta 7] e 45k BAA AAlskel FIEFEAE AL

rir
ot
i)
e
o
>
%
rr

AAeEFon Add 194 SFES AT AL Bkl 37 ey 12 EAHE
A& ASIsae 7] Arle ask BAS AAste] FUFLAS Agstedh.

N
i ".’{Q
o - 3
P A
e W

(712322 45 54)

71 Al 5, 6, 7, 8 B ovald] 10| Alzw Zhzhe] frEgaxte] hste] gl whE AFEE W3, F
E=Wst B g ags SASIT. FAAd SAUUS sl Zan, 3 Ay s ® 1e] et

_'Er
AR fWRLAD A, AL 0V HE 10 VP9 BEAANH AT AGeithiey 2000% o331
ECESE) :

101'
[‘ 1r
rN
=i
u‘)“i
o
N
o
ol
2

(2) Adshdstel Mg f=wst 54

Az F71dgaatd e, dgS 0V B8 10 VA A5A17]HA I =A (Minolta Cs-1000A)E o] &3] 1
o] 3 =E SAsI AdnE AU,

3) ¢Fas =

oZi

A1) 2 ()2RH 249 Hxs ARUE @ A4S o]gste] %A ARUAE(10 mA/en)d] AR A

(cd/A) & AXtardtt.

F 1

3% 500 cd/m

TS w58 Ag a8 CIE

) (cd/A) (Im/W) X v
2A 4 5 4.0 4.8 3.8 0.14 0.04
21 6 3.6 6.1 5.8 0.14 0.04
A 7 5.0 4.6 2.8 0.14 0.04
2Ae 8 4.0 5.5 4.3 0.14 0.05
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