SIHS31 10-2014-0093585

G (19) di3r{1=+E3 % (KR) (11) ZAME  10-2014-0093585
\ (12) F/NESFH(A) (43) BAYA 20143079282
(51) = A58 &F/(Int. C1.) (71) &9
CO9K 11/06 (2006.01) CO7D 495/04 (2006.01) A A A2 B A}
HOIL 51/50 (2006.01) A% FQA BT AT 129 (u]EHE)
(21) E=9H3 10-2013-0134421 P B E S
(22) %]%J%jx} ] 201032:_‘11%06% ANELT LA R 58 (BUE)
A s O
U}\]—XO;‘IJ_ EZ]' gi\:l (72) %Dgx]_
(30) XA+ 7
1020130006061 2013401418 &0 (KR) A7) QA ET 4787 10, 106% 7023 (7
s, AAe-HIAA)
ALd
A7) €9A 71EF stHe2a 141, 8015 4053
(FAs, s rels)
(o] 7<)
(74) tigl<l
W= o} 53l
AR A4 4 0 F 20 F
(54) IEo WA {7 BAALAE SEE, o]E EiIE AU FAA 2 A7 AL FRAE T
NZA]
(57) & ¢F
F/1FAALAE TR, oF TP AR L ] SR aAE 2R AR B Ao
2, 37 88 12 BASE f1RdAaAE SHES ATstel, $58 Ar)getd 4 94 o &
W EAo] S45la, W PEAGAME & HFFES e SR AAE AT 5
[shsh4) 1]
, 8 4 2
(Ar1) ] Y1 X”\\X7 L o
m1 25 '\Xe f Ar2)
X\ \ / \ £ m2
|_1j/x~3:')(4 Y2 X
n1
0 ZE-=

/%vﬂﬁ

<1~—120




SIHS31 10-2014-0093585

(72) gzt 7]
94 7] Al FEHESAIEZ 38, 419% 14015 (WF
A7) g AR 56, (%, AUYRH) 5, ke s 1 EoltE)
e
AL b 29I E 399, 12% 4023 (A1H%F,
ZFoloE)




SIHS31 10-2014-0093585

£33 79 #He
ATE 1
3l7] gteha 12 A EE {73 aAE S E:

(848t 1]
P 5 4 2
(Arﬂ 1 Y1 X‘\\X7 L r
\m1 }< 6 n Arz)
2
x\ \ / \ Xg'x m2
3
L1j/X\x4 v?

1
Vo2 YE AR EgHeR, 0o, -5, -S(0)-, ~(R'R''~, -SiR'R''~, Ei -NR'-o]iL
X ulA X'E Az Egdom, «(R'- EE N-oli,

X A X AR Sghe EASAL, ARd A8 §RneE FHsh,

ArL AL R, R RUE AR BERAOR, F4, B4, @277], Aolwr], JESHAY], opnlwr] A3 wi
H X35 C1 WA €20 o}¥l7], YEZY], 7t2847], FH2Ad7], X3 == H 1-’% Cl WA C20 &A7], XA
3w v x3E 6 WA C30 ofA 7], X3 m=x v)x3d (2 WA C30 sHlRotd 7], X =& vxsd Cl

WA €20 L=A)7], X8 = v)xX3E 6 WA C20 ofF& A7), X3 = v X139 C3 WA C40 A LA 7],
g T v XEE C1 WA C20 oFd7], X% i v xgE (2 WA 20 EFA7IER Y], X3 £ v x5
H C2 A €20 opd A7), X T v[XFE 2 WA 20 ofddeolrr], X3 = v]x]gE 2 WX €20
dIFAFEERolu| 7], X3 EE WX 3E (7 WX (20 olEFA|FIE R ol 7], ]Sﬂ T+ Hx13E Cl
WA C20 &3t dolr|r], X8 = HXEE C1 WA 20 wx2d7], A% E= 13 (1 WA 20 &2
E]27], A& & vXEE 6 WA (20 oFFEl L], X% = HXgE €1 WA €20 d]Eﬂi’\]%iEl%ﬂ, 2
3 = v EE C1 WA 20 $-#ol=7], X% = HX S (3 WA C40 HFY] EE ol xFoln

A7) X WA X ol s ~R'-olvl, olul, 7] R'E QY A@vlske] AL olvlsa,
$7) X WA X % ol s R'-ole, olw, Y] R'E QM@ ABvIske] A onsha,

] Af 2 A F Aolm oln s A EAS A=, AE w= owAsdE 2 WA (30
alel 2ol 7)o a,

o

L2 U= A2 5ggom, A3 mi nxdd 2 Ux (20 2AdAY], 18 w= u288 2 WA 20
Z1d#A 7], X = v XSE 6 WA €30 ofF#A Y], X3 = v XS (2 WA C30 s ZolH#AY] e o
So] zgho|a

nl % 2 A2 FPHoR, 0 WA 3 T o= shte] Aol

e

nl % om2E AR SPA0R, 0 A 3 F ol shibe A4el:, ml % m2 FAG 00] ofuth,
7% 2
ALl geiA,



SIHS31 10-2014-0093585

A7 Y B Y= N2 Eghes 0-, -5, -S(0,)-, E= -NR'-9l el §7 B AL e

A% 3
A1l oA,

A7 Y B Ye M2 Aoa A9 S FARALAE FEE

AT 4
A 1ol oA,

47 S BARRAE SEES ) oY 22 BASE A S FAGLAE T

S-, =S(0y)-, =CR'R"'=, -SiR'R''~, T+ -NR'-o]aL
X WA XE A= Sggo=, -(R'- EE -N-o|u

X A K = Az SYqer EAsAAY, ARd Afsl gHaels s,

1 - -
A, R, R R'E ME Egdoen, Fi, Fia, @77, Aolwmy], =
17

=
7], #lZAE7], A& E= wjRgE C1 WA 20 Y], A&
=)

X85 C1 x| 20 o}¥lY], YE=ZY], =282
T 8 6 WA €30 ofH7], X8 T v xEE (2 WA 30 sEReld Y], X% T vxgd 1 W

2l €20 LFA7], AF Ei= HXFE 6 WA €20 oFE&A7], X7 i HXFE 3 A 40 AESAY,
A& = BXEE C1 WA C20 ofA7], A3 m= HXEkE C2 WA (20 ¢FAIFHE re

H C2 A €20 opd=A7], X & B[XFE (2 WA (20 opdelrr], X3 = v]xgE 2 WA C20
GSATFE R dotu] ﬂ,ﬂ%EEfMﬂ%%(ﬁuv1woqg%ﬂﬂgigqmiﬂ,1ﬂ w= w39 Cl
WA C20 &3t dolr|r], X8 = HXEE C1 WA 20 wx2d7], A% T 13 (1 WA 20 &2
B &7], X3 w=E vX3E 6 W] 20 oFEEE7], 23 Ee v X3kE €1 W] C20 FE EA]ELEH%H, 2
3 = AAEE C1 WA C20 S-Elel=7], A3 = vx$kE 3 WA 40 A7) B o] Xjtola

)

)

A7) X WA X% ol sk -OR'-olm, o, A7) R'E AR ABvlskel AFE ejnlela,

A7) Ar'e AA BAS b, A% wE aAEE 2 WA 30 sHRokd]elw

’

mle 1 &= 20|t}

ATE 5
A1l lelA,

I o i B il e o S i P B S R A T R L S B P bl Sl s



SIHS31 10-2014-0093585

[3}3h2] 3]
8
X1 Y1 XQX\T

2/ 6

o\ A\

{3 X

Xzt Y
Ar1
7] spsha] 3ellA,
Vo2 YE AR EgHeR, 0-, -5, -S(0,)-, -(R'R''~, -SiR'R''~, EE -NR'-o]iL,

X UH XY= AR =g”om, (R'- T -N-o|al

X U4 X & AR SYhoR 248G, A8 A0 $EueE FYsn

AR, R RUE AR SPH0R, i, F5a, FRAY), Alohwr], sEsay 1 obrli], Mg i )
A9 C1 WA €20 oky), YERY], 7h2847], dzaAds], A E w8 01 A 20 7], g
Ei WS 06 A €30 obdy], @ m mHEE 2 A 30 oﬂEﬂiOP.%ﬂ A8 i w1 )
A €20 HFAY], AR E 0ABE 6 WA 20 oFBSA], AT wE mAHE €3 WA 0 ALSA,
A EE WAFE CL WA €20 obA7), AT EE mXEE 2 WA (20 FFAAERTY], AP i 0@
" C2 WA C20 obESA7], AFF i HAEE 2 WA €20 opdobv=r], A|F = HXEhE 2 WA C20
gt ol y], A3 EE aAE 7 WA (20 ofFgAZR Dol ey], AF EE WA Cl
WA C20 wmatRdobn| =], X8 = H XS C1 WA C20 w3xd7], A8 = v Agkd C1 WA 20 &4
€27, AF i w6 WA (20 oFFEL], NF m mAFE CL WA 20 AHZAZRE L], X
B mes A A gk C1 WA C20 S-dlol=7], A3 w= HX gk (3 WA 40 A-7] EE o]5] xFolx

A7 X WA X ol sk -R'-olvl, olw, 7] R'e M@ AsvIgke] AgkS ejulsta,

B2 A AR BAS JPAE, A8 EE w8 02 YA 030 slHRekd ]l

A7 713 SeE 2 ] sHehY 42 fAlEE AQ] frddA e AE shekE

8
X1 Y1 X\X\
4 6
A aw.
13
PESW Vo
7] shska] 4o 4,
Y 2 Y= Nz =g8e2 -0-, -5-, -S(0,)-, -CR'R''-, -SiR'R''~, Ei -NR'-0]

X WA XE M2 SP8o®, «(R'- B -N-o],

X uA X = MR =gger 2qeug, A48 A3 §inee 3

ox
o
o
=



SIHS31 10-2014-0093585

. =
= =
ot . 7

R', 2 R''= AR SHHSR, Fi, &, FRAV], Aotwer], S|EFAY], ofvwr], XF
gh¥l C1 WA C20 o}¥l7], YEZY], 7I25247], d2Ad7], A& e ¥x3FE (1 WA 20 ¢47], %3
lxl%hﬂ_ €6 W= €30 k&7, ‘1% = Wﬂﬂ C2 WAl C30 slEl2o}d7], X3 = HX3E C1 Y
A7), A F EE vAEE 6 A €20 ofE A7), A3 e HXERE 3 WX C40 A-EAT

" x]1gd C1 WA €20 owﬂ 23 e v XgE 02 WA (20 dFA7IER Y], X8 T
2 WA C20 opd=A7], A& EE HXEE C2 WA (20 obdoln| 7], & = v X]EE 2 W] 20
l Fl2rdolu| ], X% i | XEE (7 WA (20 ol ZAZIER ol wy], X% T H[ X W Cl
C20 evtR ol =], A& & H[XEEH C1 U# 20 £Xd7], A Ee= uxgd C1 WX 20 &2
, AF EE vXEE 6 WA C20 ofHElLY], XF E v EE C1 WA C20 FEHZAEZE L], A

H X185 C1 WA C20 f-dol=7], X3 Ee v[X3E (3 WA (40 HH7] EE o529 ZFto|i,

= o~
ST
=N
=
[
R

5

rﬂ o rlr

2

)

S S
rlr mo

mloﬁi
N

=T s T A0

ke
e -

47) X A X F ofi= stk —R'-olm], olw, 7] R': A A@r|eke] AFS oulsha,

A7) Ar'e AR BAS JAE, AF EE @ 2 YA 30 ezl o]k,

AFE 7
A1l oA,

A7) K A K= ~CR'-2l

P
[-40

FNFAALAE HE

t
4

A7 8
A1akel] oA,

A7 X WA X F Holm o) b Nl Al §7 B AR LRS- BaE

AT 9
A1akel] oA,

A7) Y R0, A7) Ve MR- B -$-91 RS f71BAALAE HEE.

A5 10
A1akel] oA,

1 2
A7 R Y BR ARG A9 AR AALAE TR

A3 11

ZIEEIERE
A7) Y= ANR'-0]a1, A7) Y& «(R'R''- Ei= -SiR'R''-9] A §7|FAR LA S
AT 12

ZIEEIOERE



SIHS31 10-2014-0093585

A7 Y= “R'R' -0 3, A7) Y& -SiR'R' -9l Al 47 FAR4AE FFHE

A& s vA S ojaF e dr], Ad T WAEE vEhdr], A8 B vxgE v
T HAEE EgolAdr], B o5 2 AR 713 AAE SEE.

[

i

T8 14
A1l oA,

71

F718 A2 SEES 87] seh] A-1 WA A-145 F o= StuE BAEE ZQl f713HdALAE
sHebeE.

[A-1] [A-2] [A-3]

\ 7/

|
M =
'al

'. p
I:/\\/_\s




SIHS31 10-2014-0093585

[A-10] [A-11] [A-12]




SIHS31 10-2014-0093585

[A-19] [A-20]

»

N n O

Nj,, Ng
f “b

[A-21] [A-22]




SIHS31 10-2014-0093585

[A-29] [A-30] [A-31]

[A-32] [A-33] [A-34]

P

W

_‘IO_



10-2014-0093585

NS4

el
=)

[A-39] [A-40] [A-41]

[A-41] [A-42] [A-43]

[A-44] [A-45] [A-46]

[A-47] [A-48] [A-49]

_11_



10-2014-0093585

NS4

el
=)

[A-50] [A-51] [A-52]

[A-53] [A-54] [A-55]

[A-56] [A-57] [A-58]

_12_



10-2014-0093585

NS4

el
=)

[A-59] [A-60] [A-61]

—
<t
T
<<
—
—
o
T
<
—
—
N
T
<

[A-65] [A-66] [A-67]

[A-68] [A-69]

[A-70] [A-71]

_18_



SIHS31 10-2014-0093585

[A-72] [A-73]

[A-77] [A-78] [A-79]

[A-80] [A-81]
" "
\\ js /3 \ fs \
7 \ N_~\ - 7\ =
= L \ N

_14_



SIHS31 10-2014-0093585

[A-82] [A-83]

[A-90] [A-91] [A-92] [A-93]

_15_



SIHS31 10-2014-0093585

[A-94] [A-95] [A-96]

_16_



10-2014-0093585

NS4

el
=)

[A-105] [A-106] [A-107]

[A-108] [A-109] [A-110]

[A-111] [A-112] [A-113] [A-114]

[A-115] [A-116]

_17_



SIHS31 10-2014-0093585

[A-117] [A-118] [A-119]

_18_



10-2014-0093585

NS4

el
=)

[A-128] [A-129] [A-130]

[A-131] [A-132] [A-133]

[A-134] [A-135] [A-136]

ok N
arel
9

[A-137] [A-138] [A-139]

\//
i
\/. F/KN
= x
— \./
.HS
O
L

_19_



10-2014-0093585

NS4

e
=)

[A-140] [A-141] [A-142]
[A-143] [A-144] [A-145]

AT 15
A1l oA,

of=

=
3

P71 3keha) B-1 WA B-72

S

1A AE SES

_20_

[B-1] [B-2] [B-3]
[B-4] [B-5] [B-6]



[B-7]1 [B-8] [B-9]

/»d%\ oat DW
SO Jo & C

[B-10] [B-11] [B-12]

[ ] ~
Q
*‘N by =~ R 3y
b/

[B-13] [B-14] [B-15]

[B-16] [B-17] [B-18]

@ -
@ @ @ﬁ@ b

[B-19] [B-20] [B-21]

Q{@@ @N gﬁ?

/

O

'\\

_21_

SIHS31 10-2014-0093585



[B-22] [B-23] [B-24]

[B-34] [B-35] [B-36]

O~ S

s . > O

N = 2N N

Wy S OO

bﬂ) #==S N == ) /§ N == Si
\Su ) 2 TN "h‘/ .
CO -

[B-37] [B-38] [B-39]

/ ===
\{
N\ P
N

Q
; Ve N
0 QP N0
(:“ 'aY (;ﬂlu.h/

==

_22_

10-2014-0093585



SIHS31 10-2014-0093585

[B-40] [B-41] [B-42]

_28_



SIHS31 10-2014-0093585

[B-58] [B-59] [B-60]

(0

7

P

- L
N:{
./I\

AT 16

A1l heiA,

A7) FHAALAE SEES 9000)3ke] RARE AL A FAFAALAE G

o
i

A8 17

_24_



[0001]

[0002]

[0003]

[0004]

[0005]

[0006]

[0007]

[0008]

SIHS31 10-2014-0093585

A1l heiA,

47 718 seE 2 6000]5ke] EARE THA= AQ] frl RS ek,

A3 18

U, o5 2 AV ST ST Aol AAEE HAAR 3 F o4 fruteES dEE fUIEF A
A1 A

S ’

A7) F7IMES T Aok ok 52 Y] AllPel mE frdAeAE SeEs Edehe A A

AT 19
A18&ol 9loA,

7 FNBAALAG GRS WHS ol Y Ei FY TAE Am2A AFHEE A {712

A3 20

A18%e] fr|dgAaxtE E3ete EAIEA.

F Al A]

7] & & oF

T, 28, A3 g L EF tgAo]l 4% FUIBARLAE ATE F Ae G FALAE
S, ol XFee 7RI E AV FU1RdaAE Edshe TAGA ] #gk Aot

v F 7] =

718 A=A (organic optoelectric device)gt 2 A3 e AAE o83 AT F71&E AleldAe st
WFE QR e AXE u| S,

T3 AL A Ao wet shr]ek o] A F VAR Yis oAk AAe 7o FdomNE
2AZ FdE FAed o] {FEFOAM A E(exciton)o] FAHI o] AAEo] A9l AHFom
=L, o] HAzret FFo] 717t v AFoR WY ARA(HAStd) o AMEEHE FHo] HAAtAAtel).

S 2 ) ol Aol AY L AFE setel AS% AVL o)L {71% WEAle] FF wE A4S
FYsa, FY AR A3l ool Bz Fre] Aol
FgARaAe] dzs f1ALA, KRR, f718904, #714%A =% organic photo

conductor drum), F7IEANSE Fol lom, olEe mE A TEL st 4T 29 EE 55

o
B4, A4 7Y EE 55 B, B 2y 242 9ez 9,

£3], #F7]%FA2A(organic light emitting diode, OLED)+= # <+ #Ht t]~Zd|o](flat panel display)e]
Q7F S7kgtel wep FEa Qi dRkFow 7] g @Adold {7 SdE o835t Hr]duAE ol
UAZ ABANATFE d4s der

oeld U HLAE FUNFAR] AFE el AVUAE Wow ABAE sA2A Y FF
(anode)sh & cathode) Aelel /154 £71% 3ol Yo P22 olfold e o4 AA1EEE A
gl 583 HAAS o7 flald 247 de 2z T4 dFe TxE oFoy 497 B

2 % Foz olFod 4 Qu.

)
_‘>i
-
hines
ofj
ojr

olglgt frrIEFaAte] FxolAM F A= Apolel]l S ZolFA HW FFolM= A (hole)ol, oAM=



[0009]

[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

SIHS31 10-2014-0093585

AR (electron) 7} 71235 +9Y TAE A AA7F vt A2 3 (recombination) ol 93] A

7F & AA7RE FAEA "k old A HE o71A7F Al vl g el (ground state) & o] E3tHA 5743 3}

A& 2= o] A A ",

_%]ELoﬂ%’ 63% ‘?:_1'35’ Zm O]_qa]_ o]J,} m-'gﬂx]_xl:_ %7]H1—3’4—Ax].9] W 2R g /\]__Q_E] 3]: 9}\%0] %gqﬁgtqy

ol#dt <134 P& vlelAEl(ground state)ol A o 7] A El(excited state)®E AAZF Hold & Azt Ao

(intersystem crossing)E &3l ©d3 7|27} AEd 7|22 G dold vs, AFd A7|x7} vierd

H 2 HdolstHA wFsts vItYFo R o]FoZir,

A7k vhel o] fr|dg A fU|EFoRE AMSHE Alse 7] we, 2
5

AR FFFY AR, ATFE AR, AA5E AR, AAFY AR FOR BF

EE, W AR WAl ek 3a, %4, A4 wgans no e A
k-
=

s, W AlRRA shtel BAW AESHE 49 BAG 45 gl olstel Al Wy shgo] gugow o
Foha Mewsh Dol AG WY g ENRE A4 Akl PaHE FA BASFEE, Azne F71% of
UA AolE BF W EE AL SV stel BY AREA BAE/ERE AS ST 5 AT

FAF2ATL QLT $5E SAES SR BAP] AL 24 W F718FE oFE BA, AA0 3
359 B4, 4354 B4, 04 24, AA45E 24, A4F9 24, 99 AR F 5AE 9/EE wgE
5ol s BEA Azl e} SARANS slol AaAsole} e, ofRAA S ZEAA )
JrAE 7185 AR o] FRE ololAA R Fuelm, WA AR AR Aol A% 27

e =

3, AR FEAAE A SEEC o we] JEHE AxE AFRFER a8 2 Uil
(13 AT A (Inkjet) T ~AFAE (spin coating)HS A3t %7] FA4nu|7F A

8%, BACkE, 29Y, 18, U7y

24 flgReA 9 nEA f0ReAE BE AARE, 158w, FAokt, M 4
e TEEEEe T GRS I glo] AW taFdelz 5 wa gtk 58] 719 LD(liquid

= = N
ol 9)3o] o] Hojstw Algtge] Fom, wetol
F gk,
SHEIIE L0000 WIS 10009 ol W vhola® & @eleld el gl A
ke, i 29l wEvEel Afe] S A0l Yool s sle o]
SR 10809 T T A AN olF E& 80w, 9 1008 o] o] olZE FAW &S ofF
°] o

B, ATelE 4024 f71Ra% Y CEME UL BRI

crystal display)® Blnlsle] 2pA33 o7 A 01‘:
E7F F9a g§lo] LDY 1/3FFo2 74 4 FAE

m&H

nNﬂVLrQﬂ

of M1 oo & 2 o 30 I
%33

F3= fside wd mge] Sul B Al g Fo] pakEojof drt. ojw], Axpe] W EES W
el Aast dape] Aol d@s] o Fojxjof vt ey, dibHom fUlEe] AA olvkE HE oF
of Hla) elnw, BT o] Aed dAe] Aol EEHoR offofXY] A=, AEAA WA 7
& AHSte] FFeRFH A F9 ® olFEE wol= AN, AF olEs A 4 lofof
£, FE AeAe 220 e 2 9 Joule heat)® ]lE AmTE AAStEE AL WAE
ofoF gth. wepM, WA £ B olgAdel fpatv, WA Al E& #7] SgEel tiE gl

4% 7Y 2 5 9T B A4 FY L FEAES T 5 An, A4% SHEG @ @Y SAE2A
AUS T 5 Y& A7 FAALAS AFES AT}



[0021]

[0022]

[0023]

[0024]

[0025]

[0026]
[0027]

[0028]

[0029]

[0030]

SIHS31 10-2014-0093585

g2 Hd g
2 3y d FddolAE, &7 A 12 RAHE F73AALAE FFES AT,

[h8k4) 1]

5 2
(AIJ) . Y1 X__\\XT L o
\m1 25 16 n Arz)
x\ \ / \ Xg'x me
3

LT Xy Y?

) n1
Ay7) 3ekAl 104, Y1 =2 YZ—‘E AR EHHoz, -0-, -S-, -S(0,)-, -CR'R'"'-, -SiR'R''-, E+= -NR'-o]xL
X A X'E Az =9 CCR'- EE N-oli, X UA X B MR Eghewn EAsAY, 98d 28
W g@ues gaetm, Arl, AR, R RUE AR BYR0R, i, B4, FRAY], Aohwr], ==

271, olwlr], A% & HXFEE C1 WX (20 ofvlY], YERY], 7125247, HA2Ad7], A% &= v
3kl C1 WA C20 &27], X3 =& v $E 06 WA €30 oFd7], X3 Ee= vxEE 2 U# €30 =R}
d7], X E£= v[x3E C1 WA C20 &=A17], A3k =& vjx|3kd 6 WA €20 olESA]7], X3 & H]X]
3kl C3 WA C40 HE=A)7], XF e vX3E €1 WA €20 ofd7], X3 e n[x3E 2 WA 20 &5
ANZtE2Rd 7], Ag = v X EE 2 WA €20 obdAY], AF == Hlili&lﬂ IM €20 ofXolm 7], X
3 = H X3 02 WX (20 SEAFIER Yo -7, X3 = v x]3E 020 o}H A 72 K o}
7], X EE vRZEE (1 WA 20 xR dolnr], X & vxFE Cl x] 20 £x4d7], i]i‘r 22
= HAEE C1 A 20 EAEIE7], AF T A[XEE 6 WA C20 oldE&7], A& E= H[XgE C1 U
A C20 HAEIZAIZFRELY], Xg EE= AXFE C1 WA €20 $ol=7], X3 L= uxgs (3 um c40 A

Yr) m ogel 2gelm, 471 X WA X' F ol shb -R'-olw, olu], 7] R'E QF A@]she] 2
e emaa, 47 X A X F o sk -Ri-old, olul, 4] R'E AR Asske] AL olns)

=] 8}7
3,47 a2 a7 F Aok ok st AA BAS AL, A% wE MARN 2 UK 30 slelzold]

5—1

olx, L' 2 L= N2 Sg¥don, A8 mi uHad 2 WA 20 AYAY], A8 mE uHsE 2 WA
C20 &71d@7], X3 T+ BjX8kE C6 =] C30 ofH#7], X3 Te Hx3d C2 WA (30 FEH =EolH 7]
EE o]E5e] Zjhelal, nl ¥ n2¥ AR SHASR, 0 WA 3 F o= o] Aola, ml B m2e AR 5H
Hqo= 0 Ux 3 F o] e AFola, ml @ m2E HAld 00] ofyrt},

A7y @ YE AR =g oz . —0- -5, -S(0,)-, EX -NR'-2 = 9t}

B FHAALAS S ) e 22 BAE & A

A7 &8 2o, Y 2 Ve Am =gdom —0-, -S-, -S(0,)-, -CR'R''-, -SiR'R''-, EE -NR'-0]1L,

X WA X M2 Eghos, «(R'- Ei N-olx, X WX X = Mz Egdom 24, AMde A5

_27_



[0031]

[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

SIHS31 10-2014-0093585

I FFaEE FASL, Ar, R, R RVE AR SHHOR, F4, THa, TRV, Aoty seFAT],
olmla=7], 23 = ux3E C1 WA 20 olqly], YEZY], 12827 dlzAdr], 23 == u]x3k48 (1
WA €20 ¢27], A% mE HXFkE 6 WA €30 ofd7], A%

7] = v X3 (2 WA €30 FEH R, X
3 = vx3E C1 WA C20 &=A17], A3 == HjXEE 6 WA

C20 oFd&AI7], ¥ m& vXgE €3
W] C40 AFZA7], 2% wE 8XgE C1 Wx] €20 obd7], X3 e uxsd €2 WA 20 LFAFIER
d7], X8 E=E 8xgE 02 WA C20 o EA7], A$ & vjxFE (2 WX 20 ofdeobn| ], X% &
H| 239 €2 A (20 YEFAFER Dol =7], X3 = H]X3E (7 WA C20 oA FtER Yol 7],
3 e vAgE 1 WA 20 R dobr| 7], X3 T vXgE C1 x| €20 #x2497], A% Ee vx]3
# C1 WA C20 &ZEE7], A% == v[x8E 6 WA €20 ofHE&7], A3 e Hx3kd C1 A €20 3
HZAS2EE7], X3 Ee v x3E C1 WX C20 $dlol=7], X3 e vX3g 3 Ul=x] €40 A48V =&

o1l ZFolm

A7l X WA X F ol sl —(R'-olH, olml, 7] R'E AR A&yt AFS ojmetm, A7) Ar e
A7 54& 7=, X& E= v A3k 2 WA C30 s H Zold 7] o], mle 1 B 20|t}

7§71 BAAEAE RGBS ) B4 302 EAE S Ak,

[3h8t4) 3]
38
X1 Y1 X\X\7
v 6
o\ A\
) W v X
Ar1
A7) FetA 3elA, Y 2 Ve Az BRdes, -0-, -5, -S(0)-, -(R'R''-, ~SiR'R''-, EE -\R'-o]a
X WA X A2 5 ,-R'- EE N-ola, X Ul X B AR Egden EASAY, ARE X8

W §PuAS FASL, Ar, R, DR AR BRHoR Fa, F4a, #uAY], Aohwes], JE2a7],
ol -7, X3 mE v x3E C1 WA 20 olly], YERY], 712847 f2Ad7], X3 E== " 234 (1
WA €20 ¢47], A% = vx3E 6 Wx] C30 obE 7], 3 & HX|3E €2 WA C30 e Zold 7], A
g Ee v EE C1 WA 20 SFA17], 28 = 93 6 WA 20 ofdS A7), X8 =& vX3E (3
WA 40 AY2A 7], 3 w3 v x3E (1 WX 020 obad7], 3 mE v X3E 2 UH] (20 SEATIER
d7], %3 m= w239 2 WA (20 olReAY], X3 mi= v 3" (2 WA (20 ofdolnwy], X3 mi=
H A8 €2 YA (20 SFAZFER Dol 7], X8 T vX3E (7 WA 20 ofdSAI7tE2R doln| 7], ]
3 e HA 3 C1 WA C20 s Rdobr| =y, X3 e v X3k C1 WA €20 #xd7], A3 Ee v X3
B C1 WA €20 &ZELY], A% =& v A3E 6 WA 20 oFHEZY], A3 =& v x3d (1 WA 20 3
HEXNZFR2ES7], 23 £ vx389 C1 WA 20 $dol=r], A3 w= nx39d (3 WA (40 7] ==
oj5e] xfelx, 47 X WA X' F o sk -(R'-olH, olw, 37] R'E: QG A@v)ske] AP oy
star, A7) Ar & Az 5AS 7HAE, A& s vXEE 02 WA €30 sE 2ol v] ot}

A7) RAFAALAS GRS 7] B 42 BAE 5 duh

[sheba) 4]
8
¥! v! Xh)((
6
Ar X \ / \ X
X=y* v X
47 sk dolA, Y Ve AR SPHes, -0-, -, -S(0)-, -(R'R''-, -SiR'R''-, Ei= -NR'-o]iL

_28_



[0040]

[0041]

[0042]

[0043]

[0044]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]

SIHS31 10-2014-0093585

X A = Az =880z, (R'- E= N-ojx, X A X = Az

it

HHow A, AHE 227
1 = -
W Fgags 48k, Ar, R, R RS ME SYEHoR, 4, F4s, SRV, Aohwy], sEFAT,
= A

olulx=7], 23 EE HXFH C1 YA (20 ol9l7], YERY], 72847, A2Ad7], X3 £= nx3s (1

WA C20 ¢7], A3 EE v 6 WA €30 b7, X E= nEE 2 W] €30 slH =z 7], A
3 = v A3E (1 WA 20 EEA7], X3 = vAEE 6 WA C20 oFE A7), A% T v x]3kE (3
WA €40 A-EA 7], A T B xSE C1 WA €20 oY), A8 i v g 2 WA 20 LA 72N
d7], A& EE A[XEE 02 WA C20 ofAESAY], A e HXEE 2 WX €20 obdolr|=r], A EE

H2)8kE 02 WA (20 &FZA|Z7FEH Jolm] 7], X8 = v X3 C7 WA (20 ofF2A7t2r doln| =7 X
3w nx3kE 1 WA (20 €3 ol 7], X3k i v X3kE C1 WX 20 £xd7], A3 = v X3

H Cl WA C20 <A L7, A3 HE= HX3HE C6 WA C20 oFdE|E7], AF Fx= H|X|3HE C1 WA €20 3l
HEZAZFRZEL7], X3 == v)x39E 1 WA 20 $-Fol=7], X3 = Hx3HE 3 WA (40 A7) E==

ol zaolm, A7 X WA X F ol b= ~(R'-o|W, olw, 47| R'E Q1A As|ste] AL ojn)
StaL, A7) Ar e AR A P, @ EE HAE8 2 WA 030 sl Zopd e,

A7) X A X mE R - S 9

271 X WA X T Aok o= s NY gl

o) Y AR-ela, A Ve AR'- EE -5 gl

A7) Y 2 YE BE AR-Y 5 v

A7) YE AR'-olaL, A7) Y& CR'R''- EE -SiR'R''-< o).
A7) Ve R'R''-olaL, A7) Y& -SiR'R''-< 4 ).

< H (2 WA C30 FH R} =, X3 e v
A8y o)l AaFwEdY], X EE lil%fd ggodr], X3 £ 8 X3y T

_29_



SIHS31 10-2014-0093585

[0053] N

[0054] ELE

*

* = |
%ﬁ é S
[0055] Ny AN Ny AN
[0056] [3}&2] X-11] [8}84] X-12] [8}84] X-13]
OAA® OO
[0057]
[0058] [3h8t2) X-14] [8}3}4] X-15]
o0 OO0
[0059]
[0060] A7) F AR LA SRS ] B A1 A A-145 T o= SR BAE 5 it
[0061] [A-1] [A-2] [A-3]
20N
7, Nf/_KS
\%/'\{-. Y
Ly
a
[0062] d

_30_



SIHS31 10-2014-0093585

[0063] [A-4] [A-5] [A-6]

N J\\,z
f R
@5
Jif i
= /__\
« ﬁ:%
C
®
B
e

[0064] t“fj =

[0065] [A-7] [A-8] [A-9

[0066]

[0067] [A-10] [A-11] [A-12]

[0068]
[0069]

[0070]

_31_



SIHS31 10-2014-0093585

[0071] [A-15] [A-16]

[0072]
[0073]

[0074]
[0075]

[0076]

[0077] [A-21] [A-22]

[0078]

_32_



SIHE3d 10-2014-0093585
[0079] [A-23] [A-24] [A-25]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085] [A-32] [A-33] [A-34]

- /=) =
)\N ‘/r:.l" = \| l‘b.l""/N =
DS o le s s e vl

Y 5

N

-., N == N } \@ N

D 295V a
[0086] ==

_38_



[0087]

[0088]
[0089]

[0090]
[0091]

[0092]
[0093]

[0094]

SIHS31 10-2014-0093585

oo Y 0

[A-35] [A-36]

[A-37] [A-38]

L/ ‘ﬂgi;\;ﬂ /
R i
\)/\ . he

[A-41] [A-42] [A-43]

_34_



SIHS31 10-2014-0093585

[0095] [A-44] [A-45] [A-46]

[0096]
[0097]

[0098]
[0099]

[0100]
[0101]

[0102]

_35_



10-2014-0093585

NS4

el
=)

[A-56] [A-57] [A-58]

[0103]

[0104]

[A-59] [A-60] [A-61]

[0105]

[0106]

—
<t
T
<<
—
—
o
T
<
—
—
N
T
<

[0107]

[0108]

[A-65] [A-66] [A-67]

[0109]

*ff
- \M
= o
BN =
=
== T
..\/ NJ./\
o /\N

[0110]

_36_



[0111]

[0112]
[0113]

[0114]
[0115]

[0116]
[0117]

[0118]
[0119]

[0120]

[A-68] [A-69]

_37_

SIHS31 10-2014-0093585



SIHS31 10-2014-0093585

[0121] [A-80] [A-81]

\o B\ (’ \
7\ Ne s
k::;"‘ﬁL‘éN g h‘*fm
\
@) o
[0122] =
[0123] [A-82] [A-83]
& QNf O

dm S
[0124]
[0125] [A-84] [A-85]
[0126]
[0127]
[0128]

_38_



SIHS31 10-2014-0093585

[0129] [A-88] [A-89]
NN N
[0130]
[0131] [A-90] [A-91] [A-92] [A-93]
= /|
2 0 Q0 OO QL D
= h}\N Nl\hll Nl/N
A P
N .= \Nr — :]!/ \Nr
i - =W & 7
7 7 W W
/\T‘J—QS\/ Hfsx/ \E si/ g_ks
[0132]
[0133] [A-94] [A-95] [A-96]
[0134] I

[0135] [A-97] [A-98] [A-99] [A-100]

[0136] & S °
[0137] [A-101] [A-102] [A-103]
Y >
NTOW e
i 7 MN =
h{ 'I" / M = S -,}x\N
ﬁhﬂ
N
[0138] 1‘5)



10-2014-0093585

NS4

el
=)

[A-104]

[0139]

[0140]

[A-105] [A-106] [A-107]

[0141]

[0142]

[A-108] [A-109] [A-110]

[0143]

[0144]

[A-111] [A-112] [A-113] [A-114]

[0145]

[0146]

_40_



SIHS31 10-2014-0093585

[0147] [A-115] [A-116]

[0148]

[0149]

[0150]
[0151]

[0152]

[0153]

[0154]

_41_



SIHS31 10-2014-0093585

[0155] [A-125] [A-126] [A-127]

[0156]
[0157]
—
b 4O
| e N
N ~ LY
I\ O N
N (] D
N . H
|
3
[0158]
[0159] [A-131] [A-132] [A-133]
M. =N
Y
N =
s,
[0160]
[0161] [A-134] [A-135] [A-136]
- o )
O - o O gy
="\ p N = g N W Nz
M — — 7 O (,\/ \\
AR - WO W s
0162] 1ty}——ks,*\f; = s t:yJAAQS’k“J/

_42_



[0163] [A-137] [A-138] [A-139]
|~;:\I T
Q \_ s
P
@ e ) v -~
s o~ T O
7 N 4N AR
L\/_ks)\) = = /
[0164]
[0165] [A-140] [A-141] [A-142]
| @ =
N\{_,/§\. 7 \—/\‘
ARV, g—ﬁ |
= s
~"s (\ w’)’\?)\/\
N ) )
ﬁﬁ}@ S~
(L L/
[0166]
[0167] [A-143] [A-144] [A-145]
N
S S -
=~ s 3 AR ant \
Nf'%\{{{ — S ~/ /
-
M Lo
b
[0168] g
[0169] 71 T DA LAE SRHES 3] 384 B-1 WA B-72 F o] SR EA|
[0170] [B-11 [B-2] [B-3]
Q Z\\/ \\/
\ - N 4 ~
(N; N\N\% 1 /‘\ 7 EN; \N%Q E> \\;tN W
( /\\ I \/\u‘4\/
[0171] A ’ A
[0172] [B-4] [B-5] [B-6]
i/
g
@ \N\ N/} \\/
/Si\
[0173]

_48_

SIHS31 10-2014-0093585



[0174]

[0175]
[0176]

[0177]
[0178]

[0179]
[0180]

[0181]
[0182]

[0183]

[B-7]1 [B-8] [B-9]

™ ')
(7 3\§i [;]

0 S0 § fro oo
OIDQ P O
4w '$/\ II!Si Ni\;r\\I =
[B-10] [B-11] [B-12]

RS

| ) Q
M. =

\N SN AN

i

= N7 = SN N

~~ N \ &S
K/\N av ~O ()

C/ v 'S

[B-13] [B-14] [B-15]

[B-19] [B-20] [B-21]

Qi m

/

O

'\\

_44_

SIHS31 10-2014-0093585



[0184]

[0185]
[0186]

[0187]
[0188]

[0189]
[0190]

[0191]

[0192]

[0193]
[0194]

[0195]

[B-22] [B-23] [B-24]

e

N =
Iy N A
O

[B-25] [B-26] [B-27]

[B-34] [B-35] [B-36]

QJ
\N

Yoo F

oLe

[B-37] [B-38] [B-39]

Z7

_45_

10-2014-0093585



[0196]

[0197]
[0198]

[0199]
[0200]

[0201]

[0202]

[0203]
[0204]

[0205]
[0206]

[0207]

[B-40] [B-41] [B-42]

_46_

10-2014-0093585



[0208]

[0209]

[0210]

[0211]
[0212]

[0213]

[0214]

[0215]
[0216]

[0217]
[0218]
[0219]

[0220]

[0221]

[B-58] [B-59] [B-60]

[B-61] [B-62] [B-63]

[B-70] [B-71] [B-72]

& ‘.:-

W

,f,
?i&ff?
SO

37 71 AA A BekE S 9000] 8] EAEE ThE 5

o}
A7) 1 FAALAE HFES 000]ate] BARE A & qrk.

$7) S GAREAE, HAIFALRR, RTRAER, §
R AA R o Fel EoA AEAL ol sid & Sith,

2oyl o o pdelE, ¥, &3 2 ) S 83 A
13 A

MRS TRHE f1BF2A UoIH, 7] FUNRE F Holw o
Tl e {71 P AAEAS FTFRS TPHE A FBF2AE AT

SHEd

10-2014-0093585



[0222]

[0223]
[0224]

[0225]

[0226]

[0227]

[0228]

[0229]

[0230]

[0231]

[0232]

[0233]

[0234]

[0235]

[0236]

[0237]

ZIH1E3l 10-2014-0093585

A7) MRS WY, ATFEE, AFFRE, AA8ES, AAFAF, ATAGE 2 o5 xFom
ool FelH Aua ol shhad % itk

A7) §BAALAS HEES WBE Yol wFE - A

A7) FNBAALAE BHGES WES ol AY E= PP T2E AuzA e 5 A

ygo] g

o A v AA #8487 A8 24 A8 2 =2 35 AUdUAE T e sEEs AeE &
oh;]_

AT

Ed9 a4
E 1A E 5t 2 4de) 9 Fadel BE §7190A4A4E HGES olgete Axm & At AN RE
Aol G TFE FANES JehiE izl

sh, Ao FHAE AJAS AYIE k. uuh, ol AARA AAEE AoR, o] 93 & Uy
AL A= o B oubyg e T&dk Ao 9] néoﬂ o3 Heojg Hojr},

oA Ae A "X 3ol x| Hort gl 3, X3V B FFE T HAR e it T4, T
22417], 3 =2A)7], olnx=7], X3 wE H|x3E C1 WA €30 ofwlr], YER7], X3 == Hx3d (3 U
2] 40 AF7], €1 WA €30 &Z7], C1 WA C10 &ZAH7], €3 WA €30 AlF=2L47], €6 WA €30
o} 7], C1 WA C20 &A17], EFL27], EFEFLIvEr] 59 (1 WA C10 EFEFLE2LA7] T A
ohw-7|2 X3 AL onjEc),

b7l AgkE dRA7], SleFmA7], obuer], X3 s HXEE C1 WA €20 oFRlY], UERY], X3

HI2] e €3 WA C40 A= 7], C1 WA €30 €471, C1 WA C10 ¢ZAE7], €3 WA 30 AS2LZ7]
6 WA €30 oFd7], C1 WA C20 &FHAY], EFL2Y], EYEFLE 59 €1 A Cl0 EgEFoRe
7] = Alohier] F AT 7 e AF S9E] e 4T s o
3

1o -

E omA Mol "L (alkyl) 7]l HEol AV} gl 3, AW B354 r|E gujdict. A= oW
o|FAFo|Y AEAgS F3e YA e "3} A (saturated alkyl)7]"¥ = AT}

= = h =1 AR
"oAd (alkenyl)7]"E Aol F U] ©AARTE Aok dhihe] ©A-TA o] Ao n o]Folxl AgU|E
olulsly | "7 (alkynyl)7]" B Holm= F o] BAUAI} Holm el BlA-ElA AE Ago g o] Fo]

A =

ol gt

Cl W= C2091 <2471 = v}, By FAFo= 47A7]= C1 WA Cl10 &Z47] == C1 WA C6 &

_48_



[0238]

[0239]

[0240]

[0241]

[0242]

[0243]

[0244]

[0245]

[0246]

[0247]

[0248]

[0249]

[0250]

[0251]

[0252]

[0253]

SIHS31 10-2014-0093585

2 Bol, C1 U4 4 P7)E 220 1 UA 4 719 BaA, F, dAAE A, oY, T2, oja-x
2, 099, oli-RY, sec-¥W ¥ (-FUZ o]Fold oA Agge e,
E]
=4

ﬂJ

H2
)

FAH AF Hol 47 2A/E WGy, oEWy], T2y, olaxz@s], REY], olayys], (-}u7]
A7), AaY), AgEEear), A2eRds], AF2ad7], A2ed87 $2 onat
npgEse 3e geel 487l mE a7t pouge NI ger, oE p-ewgol ol

al ,
(conjugation)s A3t A= Z87]E ujstt). A A o= ol 7|} sHZolH 7|7} ).
"ol (aryl)7]"E EuAEE EE §F 17 FYASE(S, $29AEY d4S AES v A= )
28715 A23Hsi),
"FE| 2ol (heteroaryl)7]"E o= 7] e N, 0, S @ PE o]|Fojzxl FoA HEEE FH=E dAS 1 WA 3
N sk, UnAlE g AS gujsitt. A7) sERerd v §3aEd 4
HZ 922 1 WA 370 =28 5= A,
2 wWAAA, AF EAol, HOM0 =9 & vt A% EAS 714 G004 e g3 dgFozel 59
2 g ZoA el olsS &olsHAl st BEAE 9u|dtt. R FAIFoR) HAE "oy
T Ao,

LR AR SAdol', LN0 =915 wel A= SAS 7HA 5014 84

rlr
o
ox,
=)
k1
Ho
>
>
o

N

A Axe] WPFoRd F W AYF
M9l o5 olshl S AL vt urk FAMOE AAE Yt BARE 4 & A

B ougel 9 dd] he 471904 E HgEe TAGA dE Sol, §HE F A AE TE(fused
bis-indole)® Zshz 0] T2 748 & Ak, A7) ;o] T2 W A B UAE a2 AW 5 9

o}

woh FAHoR, B owye] o Ao
%

2 q7) s Fxel AA SAE AR AW REE AT 5HL
e A8 A9doR Abd

Y, 7] F71d AR A SehEd Ao] By s Fiel AfE A@rle] e E vE AdVE =
detomA theFgt oluA] W= S 2t spekee] 2 5 Sl

47 shatge) Aol weh AAF AuA 2918 A HRES G PAGaA ASTHORA, ATAS
59 EE AAAY 5o Zase] Bg % TEHAY Wl S5 AdE AHn, AV % A4 oy
ol Holth f714AALA TEA FE 5AL AL 5 Aok

o

wowge] o ddel mEw, 47 §7190ARAE BFES Y S8 1= 1AW S o

ni
Ay7) 3ekAl 104, Y1 a2 YZ—‘E AR EHHoZ -0-, -S-, -S(0,)-, -CR'R'"'-, -SiR'R''-, TE+E -NR'-o]aL,
X WA XE MR Eggoes, —(R'- EE N-olx, X UA X = M2 Sgdow 2, Ad-dE A5
W gRnes dAsm, A, A, R, R RUE AR BPAOR i, FRa, FRAY], Aohwy], J5E

A7), obuey] X3 m:= HXEE C1 WA €20 olwly], YERY], F12EA7], FH2Ad7], X3 EE v
g5 C1 WA C20 &2A7], X3 T vxEH 6 WA €30 oFd7], A3 =& HXSE (2 WA C30 3l 2o}
H7], A == v X3E 1 WA C20 &A17], A3 = v XEE 6 WA C20 ofHSA]7], %3k T H X

_49_



[0254]

[0255]

[0256]

[0257]

[0258]

[0259]

SIHS31 10-2014-0093585

e €3 WA 40 AF A7), A3 T HXSE C1 Wx] €20 oFaly], X3 T v x3d 2 WA €20 &=
AZtardr], 2F e HXEE 02 WA €20 oFESA7], A3 Ee ¥XEE (2 WA C20 ofXdolu|=r],
3 e v EE 2 WA C20 dFAZtER Yol 7], X$ e HXEE (7 WA (20 oFE A 72 R doln|
7], X EE uRFE (1 WA 20 ExRdoln|r], X3 EE vxFE (1 WA 20 X971, ilﬂ L5
= H[XEE C1 WA 20 e L7, X3 E&= v X3E 6 WA (20 oFHElL7], A3 & v x3d C1
2] C20 SNEIZAIEZEEY], AF HE= H[XSE C1 WA C20 F-ol=r], X3 H= v X3 €3 WA €40 A
g7 m o5 zFola, 47 X A X F o dhubE —(R'-olW, olw], A7) R'E Qs xFv|eke] A
< omatm, 47 X WA X F ol shbi= ~(R'-olv, olu}, A7) R':= <l Av)ete] AFS on]a}

3,7 A A F Al o shbs AR SAS A, M@ i uXFE 2 WA (30 dE o]
oli, L' @ L's N2 Egdom, A8 mi uxsw 2 WA 20 EL Ade], Mg w= wHaE 2 WA
C20 &71dd7], g H+= v X3 6 WA C30 ofddr], %3 = v x8E €2 WA C30 e Zold A7
E o]59] xFolw, nl W n2t AR Efdow 0 uyx 3 F OJL— ste] g4oli, ml @ m2E AR 5
Hog, 0 WA 3 F o= e AFolar, ml E m2E sAol 00] ofyt}.

)

8
Lot
QL
>
—
_E
i
rlo
-
BN
rlr
B~
>
1o
f
2,
2,
o
_0|_‘
)
>
_>‘~I_‘
=2
2
fo
>
>
_>|i
1o,
fol
Mo
o
=
rx
>
Y
b
0

S
ok
o
> 0
o
rlo
of\
8
rlo
=
fu
e
ol
il
i
Lo
2
ol
X,
|
o
s
]
4
30

uoh FAHeR 47 BAFE 450 WA 810 FEL & Aok wok FAHOR, 530 WA 682 FEe] BAFY
4 9ok, Bk FAAoZ 60005tY ¢ Ut

&, A7) BatEe] A EAS wAey] skl 7] Ar 2 Ar F Aol o] dhubi= At BE4L 7}A
18 == A EE 2 WA 030 AEzetR Y gl

H
i

B FAReR, A7 Y @ Ve Az Bumoem 0o, -S-, -S(0,)-, EE -NR'- 4 ok, mak, Ay

Y2 Az Aola AT & gk o, ole] Al@EE e ok,

Br} pAAoR A, AL R, R RUE AR Sgdown, A3 wt wxgd Adr], A3 £l uAae
=8y, Mg w= 0 AEE dEddy], 3 wi HsE AuEgy) (g E w0 gl
A3 we wAsE veds], A8 £ uAsE voldddy], A3 i wAaE pEHAds], A3 we
WAHE neeAds), AR e mAse Gedds], A8 we w8 Sadddds], A8 we
g Addr], A w5 w88 oy, A wE vAsE Ferdr]), A8 wE v gondr),
A% e wAsE BEdy), A8 £k wxE eEds], 8 B 08w onnEds], A% we
HAsE EgolEar], A% wE HAHE SAHA7], AF wi uAE HolEdr], A £ A HE
ittt Y], AF EE wASRE EolrolEdy], A% wi wABE wds), A8 w= wAsd 72
mrds), A8 mE uAsd Hedr), A8 wE nA8d B dy], A% wE wAdn wzFdd
7, A% wE Gy ARE Y], X8 B 0y AzolugEdy] X3 i wxdE AEA],
A% we NARE Axddr], @ £ aARE ol xAwdr], A8 mE wAsE AUIU], A
we ouX e FAxaedr], A3 EE uAsE gTegdyr], A3 == gy N=2sAds], 35
i WA s WEEo Y] e wi wxEE olATdy], AF wi wHaE Audgs], A3 we
A FwEelddy], AF = vARE AEARAY] B o]5e] @A 4 gloi}, ol AwHAE
oreth,

_50_



[0260]

[0261]

[0262]

[0263]

[0264]

[0265]

[0266]

[0267]

[0268]

[0269]

[0270]

[0271]

[0272]

SIHS31 10-2014-0093585

Lok, AVl L 2 LE Aayoz xHEele] 33tE A9 ‘%‘(comugatlon) dolg AAT ¢+ 9oy, o]z %
B AEa(triplet) olux MENS 283 4 vt o2 Fa| §7BALAN Do st Ane E4S
TN 9 5 ook, w3, 22, g, veke] 239 WAL BHME A5 oux WMERe 24 5 9)
=5

A7 L2 e FAE dze Mg w= sy dddy], J@ == uxaE dloldduy], g w=
W A3 gadar], 28w aAaE gzdds], A8 w5l uxsd tEdAdds], 23 Ei 63
| AdEgdr], 18 w== aAsE dddar], 23w a8y T2odddr], 1§ E= v} p-
gHalldr], A% w= 088 p-eledy], 8 £ nxad ddeds] Solrt.

Brp FAHoR, A7) L 2/mE L dddr)ad 4 Ao A7) L o2/ms L) ddane 49 4] dd
A2 JFow FE ;o] MBS ox e wi vz Ad™ 5 ).

1] X WA XE B (R-2 4 T, ol@ldt A, shetEe] A ekdAo] AM™ 4 ).

w3, 3] X WA X F Holm o] shub= NI = gltk. oleld A, FEEe] Az E4L uxe 24
& 5 glom, o|2RH Azt AHS AN 4 AT

A7) Y= A\R'-o] 1

2 A 5

A71Y 2 Y &=

hef, 2AF AEA 2] 2 &

ey I~
2T -NR'-9 F 3

1
, A7 Y2 AR - EE -8 S gl

o] 7148 % etk

colER A, s

Rl

Qe
BU} pAMeR, 47 YE -NR'-ol:, 7] Y& -(R'R''- EE -SiR'R''-2 4 Qlrh. thuk, olo] AFEE
Ze optt,

weh FAHoR A7) Y -R'R-olar, A7) Ve -SiR'R''-2 gtk thuk, o] AldEE 2e olUrt
&7 Azt 5*3 7P11%, A& = HXEE 2 WA C30 FHZotdr]=, A3 e RS FmEdr],

ol =], A% E=

54g e

_51_

vl A ghel v g,

ksl E\ﬂOFﬂ%ﬂ, T o5 2F/Y F e

A%k = nAgE vy dr],

ool A= AL oyt

A% w= wARR 2 WA 030 AEmolslE 8] st -1
SIt}. T, oo A#EE RE ohT,



[0273]

[0274]

[0275]

[0276]

[0277]

[0278]

[0279]

[0280]

[0281]

[0282]

[0283]

@*“*@ :

[sheka) x-7] [3heh4) x-8] [shek4) x-9] [3hek4) X-10]

/

[s}8ha] X-11] [8}sha] X-12] [3}8H4) X-13]

*

P 9 9
o oMo oe

[3}sh2] X-14] [3}sH2] X-15]

_52_

SIHS31 10-2014-0093585



[0284]

[0285]

[0286]

[0287]

[0288]

[0289]
[0290]

[0291]

[0292]

[0293]

SIHS31 10-2014-0093585

! )

uoh PAHOR, 7] f71FANEAE SHHRE &) et 2x wAE vk

\

P4

37 sheta) 204, Y 2 YE M2 59y

)
o

2, -0-, -S-, -S(0,)-, (R'R"'-, -SiR'R''-, HEE -NR'-°]iL,

X WA X M2 Eghos, «(R'- Ei N-olx, X WX X = Mz Egdom 24, e A5

3 §RIEE FYHI, AL R, D RE AR BPHOE, Fh, Tk, BRA], Aoher], SE2A,
heles], A% EE WA O A €0 o7l ER), HRuasl, A, AR EE WA o1
9A €20 97, A i WA 6 A €30 okdY), g m= mASE C2 ulA 30 el A
# mE nABE Ol WA €20 BFAY], A EE AR 6 A €20 oASAY], A EE wx B C3

W= €40 AFDLA 7], 3 E£E= v x3E €1 WA €20 ofd7], X3 wE u|x3d (2 WA (20 dIZAFE2R
d7], A3 EE v[XEE 2 X (20 oFd=A7], AF e uXEE 2 WA €20 oot v, A3 Ee
HI X 8E C2 WA (20 dEA 2R ol =7] X% = HXFE C7 WA (20 ol A 7l2R dolu] 7] X
3 s vxEE 1 WA 20 3R dolr| 7], X3 &= u[x]3kE C1 WX] €20 €247, A3 & v[x|$
H C1 WA 20 &ZEe7], X3 == v xS 6 WA €20 ofHE L7, 28 = v X33 C1 WA 20 3
HZAZR2E 7], X3 == vx3" (1 WK 20 $dol=r], X3 = n|xsd 3 WA 40 AYr] ==
olgel Zgeln, 471 X WA X F olm sz (Rl olul, A7) R'E AME @) AL o)
star, 7371 Arl—% Az EAS VA=, A3 == v XEE 2 WA C30 s Eol&E 7]o]ar, mle 1 i 20|t}
iR, 2 owgel o Faeli 4] sety 29 ge e AUEAE dEt

wrh FAMOR, A7) f19AALAE B S seta sow wAE gt

8
1 Y1 XQX\T
/s 6
o\ A\
i, v¥ X
Ar1
A7) B4ea) 3elA], Y 2 Y= AR Eggoem —0-, -5, -S(0)-, -(R'R''-, -SiR'R''-, EX -NR'-0]il,

X WA X Mz Eggom, «(R'- Ei N-olx, X WX X = Mz Zgdom 24, e A5

1

I FFuEE FAsk, Ar, R, R RVE AR SHHOR, F4, FHa, TRV, Aok, seFAT],
olmla=7], 23 wE= ux3E C1 WA 20 olly], YERZY], 12827 dlzAdr], X3 == ¥]x3k48 (1

_58_



[0294]

[0295]

[0296]

[0297]

[0298]

[0299]

[0300]

SIHS31 10-2014-0093585

WA C20 &7, A& E= HXEE 6 WA C30 oFdY], A& Ex vXEE 2 WX C30 sE Rl r], A
g EE v EE C1 WX C20 &FA7], X3 E= v XEE 6 1A C20 oFH A7), A3 e v X&H (3
WA C40 A7), X8 T= W XSE (1 WA €20 obd7], X EE= v x3E 2 A (20 FA7MER
g97], X Ee v XFE 2 WA C20 ofd=A7], X3 T ¥AEE 2 WA €20 ofdolw|r], X3 EE
H X g 2 WA (20 LA 7R Dol ey], A3 T HXE 7 WA (20 olES A7t 2R doln| 7], ]
i& = l‘l%hﬂ_ C1 WA €20 &3 dolu|my], X& = v xgE C1 WA 20 £X47], ‘1§¥ T v A3

® CL WA C20 ¢AE 7], A3 we vx3ke 6 WA €20 olHE &7, A3 = v A3k C1 WA €20 3
EﬂiAlﬁiEl&ﬂ A3 e v AgkE CL WA €20 S-#lol=7], A3 = nx3hE (3 WA (40 A7) Ee
olge zatolm, A7 X WA X F ol b= ~(R'-o|W, olw, A7] R'E Q1A As|ske] AFS ojn)

shaL, A7) Are AR BEY 7HA=, X3 = v X3k 2 WA 30 3 E Zold 7)o},

47] 88t 33 ol Aro] AAsN ALAS NFEow det g AFHE A5, A FES AT >
Atk Thuk, ool ofe] AlgE = A2 ofutt.
Boh FAHOR, A7) F718 LS SFES 517] s8] 42 mAE F ol
[s}3h2] 4]
8

X1 Y1 X\X\

/ 6
] N N &

\)(SQX‘{I Yz X
A7) B8 dolA, Y 2 YE A= Efdow, -0, -S-, -S(0)-, -CR'R''~, -SiR'R''~, EE -NR'-o]1L,
X U X AR SPhoR, -R'- £t N-ox, X A X & MR SPhor EAsAL, A8E @
W §FuAS FASL, Ar, R, DR AR BRHoR Fa, F4a, uAY], Aohwes], JE2a7],
ofr]:=7], X Hi= "X ghE C1 A €20 o}lr], YERY], 7t2847], HzZAdr], A& £ Hx3d Cl

WA €20 &7, A &= BAFE 6 WA C30 oFH7], 2%

T HAgE 2 WA C30 dElRold ], X
3 mE wA3E 1 WA 20 A7), 23 mE xS 6 A

C20 o}H=2A]7], A3 E= H|X3H C3
94 C40 ARSAY), AR EE AR CL WA €20 obY], AR T nARE 2 dA 20 FHAAEN
Q7] Ag wE wAEE 2 YA 20 oFASAY], A8 wE HAEE 2 WA (20 obdolnes] g mE

H X 3HE €2 WA €20 EFAZ7EE R doln|wer], X3 e v X3 7 WA

g E HAFE C1 WA 20 vtEdobu]ir], X8 Fi= v X3E C1 WX 20 £2d7], A& = v X3
H CL WA C20 dAE27], A& = HXSE 6 WA €20 obHElE7], A$ = HAgkd C1 WA C20 3
HZAZZEL7], 23 w= ux3d (1 WA 20 $-Hol=r], X3 w= nujx3d (3 A 40 AF7] =
o)5e] ziolm, A7) X A X F ol s} —(R'-o]w, olmj, 7] R'E= Q1 AFv)eke] AFS oln]

s, A7) Ar & AR BEAS Jx =, A3 mi= w1k 02 1A 030 e 2ol 7] o]t).

C20 ol ZAFtEH doln| 7], X

o

A7) sekA 43t ko] Ar'e] 771 MYANE ANEow e gA¢ AFAE A5, 2] 57 L=} 4
BHo® grastel A A§A B4l ANE & ek, thar, B W] ofo] AFkEE A okt

T3, A7 71 AAEAE SebE e AR d2e s A-1 WA A-145 Fol dvk. ok, ool AlFkH

_54_



[0301]

[0302]
[0303]

[0304]
[0305]

[0306]
[0307]

[0308]

SIHS31 10-2014-0093585

[A-1] [A-2] [A-3]

M ==
N Nz
7N N = .
— \'*./
&

[A-7] [A-8] [A-9]

/8

MN=
asel® \
M == _N = s
m 408 "
== S = S

[A-10] [A-11] [A-12]

_55_



SIHS31 10-2014-0093585

[0309] [A-13] [A-14]

[0310]
[0311] [A-15] [A-16]
[0312]
[0313]
[0314]
[0315] [A-19] [A-20]
! o O
SIS~ 20 Q
s l:\l/ \\fs \N\
N\fN
[0316]

_56_



SIHS31 10-2014-0093585

[0317] [A-21] [A-22]

[0318]
[0319]
[0320]
[0321] [A-26] [A-27] [A-28]
s~
. G
(] =
N . N == \
Oy AOLye A @
"\/;’\\l:‘ N\ - /III N\ = @ I,lN§
Q/&\f:., » = ?\:\f rl::l\?'ﬁ
[0322] “=v) =/
[0323]
[0324]

_57_



10-2014-0093585

NS4

el
=)

[A-32] [A-33] [A-34]

[0325]

[0326]

[A-35] [A-36]

[0327]

[0328]

[A-37] [A-38]

[0329]

[0330]

[A-39] [A-40] [A-41]

[0331]

[0332]

_58_



10-2014-0093585

NS4

el
=)

[A-41] [A-42] [A-43]

[0333]

[0334]

[A-44] [A-45] [A-46]

[0335]

[0336]

[A-47] [A-48] [A-49]

[0337]

[0338]

[A-50] [A-51] [A-52]

[0339]

[0340]

_59_



10-2014-0093585

NS4

el
=)

[A-53] [A-54] [A-55]

[0341]

[0342]

[A-56] [A-57] [A-58]

[0343]

[0344]

[A-59] [A-60] [A-61]

[0345]

[0346]

]
<t
b
s
[
—
[ap)
b
s
[
—
o
b
s
[

[0347]

[0348]

_60_



[0349]

[0350]
[0351]

[0352]
[0353]

[0354]

[0355]

[0356]
[0357]

[0358]

[A-65] [A-66] [A-67]

-'m O
= B

— N M =
\/ 1'-. i \ e
== S

[A-68] [A-69]

_61_

SIHS31 10-2014-0093585




SIHS31 10-2014-0093585

[0359] [A-77]1 [A-78] [A-79]

[0360]

[0361] [A-80] [A-81]

[0362]

[0363] [A-82] [A-83]

”/TQNfO
dw S

[0364]

[0365] [A-84] [A-85]
M=

@«é“
DS oY,
OO
S
[0366]

_62_



[0367]

[0368]
[0369]

[0370]
[0371]

[0372]
[0373]

[0374]

[A-86] [A-87]

_68_

SIHS31 10-2014-0093585



10-2014-0093585

NS4

el
=)

[A-97] [A-98] [A-99] [A-100]

[0375]

[0376]

[A-101] [A-102] [A-103]

[0377]

[0378]

[A-104]

[0379]

[0380]

[A-105] [A-106] [A-107]

[0381]

e L
7\ @m 3 \fﬁu
_ | /\m
O
) WNN
mwwwwxn,/ - ] =
\lf T 7
O
) 'z
@.. /N { \ "
O=X
ot

[0382]

_64_



[0383]

[0384]
[0385]

[0386]
[0387]

[0388]
[0389]

[0390]

[A-108] [A-109] [A-110]

[A-115] [A-116]

_65_

SIHS31 10-2014-0093585




10-2014-0093585

NS4

el
=)

[A-120] [A-121] [A-122]

[0391]

[0392]

[A-123] [A-124]

[0393]

[0394]

[A-125] [A-126] [A-127]

[0395]

[0396]

[A-128] [A-129] [A-130]

[0397]

[0398]

_66_



SIHS31 10-2014-0093585

[0399] [A-131] [A-132] [A-133]

[0400]
[0401] [A-134] [A-135] [A-136]
Q Vs (n\/\
0 bho @ 8o 9 He
I & SN Ny
7 w (/\‘\/ R AR M
(0402 Q{—Z_ﬂ Q)js = s

lI|' )
[0403] [A-137] [A-138] [A-139]

[0404]

[0405]

[0406]



SIHS31 10-2014-0093585

[0407] [A-143] [A-144] [A-145]

N = 7
5050 NSNS & GRS
s s /1 I 1. /\( ¢ \ M

B $ I~ j (3L A7~k

“‘7
3

{
@

[0408]
0409  mT} TAHG oAF o, ] FAFAALAE FFEE ] B4 B-1 A BT2 F ol shbE EAE
S Qo TR, olel ABEE AL opurh,
[0410] [B-1]1 [B-2] [B-3]
[0411]
[0412]
[0413]
[0414]
D
i} | > n =M N =
\ /\Q P ) N/\Q w/
a \ K S C/\(_<Sl N/‘I\\II ~,
Co  do >
[0415] 7 \= P
[0416] [B-10] [B-11] [B-12]
i N -

) N//\W\]}\‘/ i N/)\h\] — A

ia o \\) \/‘Q) Lz N\N \\/

\ V4 N \\

¥

[0417]

_68_



[0418]

[0419]
[0420]

[0421]

[0422]

[0423]
[0424]

[0425]
[0426]

[0427]

[0428]

[0429]

[B-13] [B-14] [B-15]

[B-25] [B-26] [B-27]

¢

N ‘\'\\

(s
ATl

(;)‘ﬂ N4y z;>

7

-

[B-28] [B-29] [B-30]

\/ | / Y
R e 7N Ne
= AN [:j = Nﬁiijg;j
i ‘\ N -
\§$‘/ N =B,
- 5 = s
N

SIHS31 10-2014-0093585



[0430]

[0431]
[0432]

[0433]

[0434]

[0435]
[0436]

[0437]
[0438]

[0439]
[0440]

[0441]

SIHS31 10-2014-0093585

[B-31] [B-32] [B-33]

[B-34] [B-35] [B-36]

ff i
Ot QO G

N

¢ Y - ;”f. -
SN =/ "\
g ov v S

[B-46] [B-47] [B-48]

_70_



[0442]

[0443]
[0444]

[0445]
[0446]

[0447]

[0448]

[0449]

[0450]

[0451]
[0452]

[0453]

[B-49] [B-50] [B-51]

[B-52] [B-53] [B-54]

‘!'iitiijziﬂ <

-

!
i\l &) N
¥4 )
LA o
.'\ I

[B-55] [B-56] [B-57]

/NQ\ / o~ XSi\\ Vi
N Ny
Nt{. &
O )&
'~/

[B-58] [B-59] [B-60]

QL

%
)
o
P

[B-61] [B-62] [B-63]

"\

- QO 0
~«§::Sf:i_§j;> \Jii:ﬁﬂii;ﬁij> o (N [;:
A .
Q Pe
[B-64] [B-65] [B-66]

2N 7 A
/ JQ 7 S /\ Ne

=R

10-2014-0093585



10-2014-0093585

ol

=

=

N

e
[=)

[B-67]1 [B-68] [B-69]

[0454]

wr o o & ~ =
") EK L 55 o - — =
H_W WM@WEE 3 = oW 0 orﬂﬂ]d% No oF do T
— ) —~ Y : OF © ~
s E¥Ee fe 3 THoF 3 _— T g
© g K= w9 FE A E= 7
.._t . E.#_ﬂ_y BT_ QNJMII ,.lqoﬂ ﬂe‘_ﬂvﬂ o) = MIM ‘W ém -
—_— ~ 0 } X .= W n
° M AS4 mMu% T H I ~ T < A mmﬁ mumu
5 TX = o= @ L 4 Pgx = N
P owiw W e % RXxE= . b
- = O
IR . RO 4Ty o PR
mﬂ o M g HWV (e TS Vodu WLEoeﬂ ARG .
ﬂ ]V S ol o <O o o N p— ;mo _Z ‘_urE
fT gTec &% vRIGE e PR 45 &5
X< ) R o N oL OF N iy . ) (o
LTI Ew LR R O OE
O 4 XL N K] B o o M X o) 7o W
X! Gl < — ~ K <O X oo R — JJJ No
%5 i y %W E? . M.ux 7o _tur o Mo .
i ;m =20 uﬁ S o) T Y g B S G o I
50 z]L.ZML_ W oo “_Lm m.w T 2y M T ok = wuoﬂ%
~ [ 3 L — [ No &
PLEIEL Zp i isiifesty 3oL
ur o od 2 I T s A oF o % o) I
oo BREE A o T L Y o Ty MT
® Wﬂﬂﬁ < o %ﬂ ATMJ ko BRRETED i S ol T
g . MM w2 o i mﬁ B ol Eogpflep®s S s
o T e - - i ~ —~ e . s nr =
Tr $3.ERTal S TEC ER RS
X < L ol f — o ol ] o .o RN~ T r oo = ~ W
® 4 M@mzif 2T en ¥ M wE Kka e P ooF o I
sr Pold=w 25 F §xy g BT = TR Ay
R R wow B LS 4Ty NG Wow e Ly o
N T ey X0 xMw 4L F 0o & o gk o m A B
moFE Foxmgx W o o T o ox o ¥ om o B AR R
5 o YW = T o o o K] o T owr N E = ;ﬁwoua Leé
Ef —_ - EE o OLO ‘\7,A||L —_— ~ ~ ;O.ﬁ 0 1%0 X ﬂAro ~ ‘D| Jﬁ 3 X ~ ‘_u_m
,ml O ,ml \7) X oF &o 1_,_Al < R o_H . o_H L ‘ﬁl B #OW ,_&.L Jﬁ ol _:__l oﬂu - oT ;ow ‘_MIU#M
o = TR ) oo Do 2 E R - T e
T2 TEFVT RT 4% L7 P zaa T T UTL g
o _xéﬂmw L B S I T BE T e R L P
BT B T T e Bd B4 o LW F e
— M FhE o= M ) CERE N 2T Mw o
& ofe o ! T o oo HT T C4%TR Y o o2
= 0D 7% S TIET il BT Bhu s T gddeg §orrE P
- -7 JyL%LH>L}L%M@ ™ ol Gy BN
T QY PN O EewHT L E L R I E - S
2 :.N/ \ﬁ/.\\ E > N ET uw ,m_./l 7 m 0 X HWL o " Lﬂ = ‘;lnyl_ " et OT &o Jvm _zo,
— Sy IR I B o ) S oW § ook BTE ol
= " IE S SN SN T IR i i
£ O du o %a.lmgyﬂnmj%g%,_o B ELEY X pe¥ aX
= ¥ T ooy = LR Ak omE L P a o Gy 7T ERe Fe
T WITEM B o %o H %ﬁwénﬂa%z%ﬂx
T FHRT o WA N © A
E) -
a2 9 53 ) = o —
2 2 g2 2 5 g ¢ g 3 z g 5
[ = = S 3 S g % ©
[ [ S = =S

_72_



500)E =

=

10-2014-0093585
l

A%, 79, of

ol
=
",

=

=

H

)

e )
[=)

—_L
o,

=13
ol

Z~2}(100, 200, 300, 400

&7
o §7]

‘lT

=

-

defol]

o]
=4

L

1

2=l
=

, =
et

o

s
o] k=il & Alolo] JHAE Holw 13

Ly
a
=z

Z

=
=
=1]
=

o

g4o] vl

ol
= 1WA = 5

(120), &=(110)
71 F=(120)

[0468]
[0469]
[0470]

o

o}

o
il

i

H

Adr
Ma

o)
i

Ma

R
4
P
el

=
=

]

el

3z

PEDT),

Z(3-vdE3), Z([3,4-(E@-1,2-t]=A])E] 23 ] (polyehtylenedioxythiophene:

3E
=

)

al

el

o)
i

my
i

K

223, LiF/Al, Li0O./Al, LiF/Ca, LiF/Al ¥ BaF,/Ca3}

© 2 IT0(indium tin oxide)

[0471]

ehd

=
=

%?ZH%}%? #%7]§%¥%£:Z}(1OO)

(130)|to]

o

jg,i

=(105)2.24

JE1R=13
=

71

%
M

B
o
e

el

A =1

[0472]

o7

2, & 20 deERd mpep o,

10

A

W

F&-(105) 224 b

uluo
=

71

7134221 (200) 2 e

[¢]

= 2%

[0473]

o
&+

Ho
fvzel

X

—_
o

e}

}

5
(130,

=

=

[T09ke] A1
- 37

(130),

L

.

o},
(160),

=

]
R

7]k 2~ 21 (500)

&

]

ar
=

=1
(150),
A7

(130)
(130),
A=

[T

(150),

ato] A 7d 43t

=
T

=

o

=

(e}

<)

e

[¢)

gy
al
=

==

w2 g4

(150),
Z(160),

=z]
=

=
(9]
o)
H
i
T

2
S o)

-0
52

=1]
=
o
H

7]

=
B -2H500)E AR

p—

18
(150)

=

[$3re)

e

F5(105) 0.2 A AAFHPF(160), A=}

S(105) o224 HAAprd
o)

F=(105) 0.2 A HA}F

=

727) o

J=1R=13
-
=131
hal
1=1=]
hl
K

7193 22} (400) Z A,

71
ued
71

=13
=

(¢}

B2 300) 2A, A7) F7

-

ITOS}
713
h=i 3
om, A7 f71

=(140)
(140)

=

o

[0474]
[0475]
[0476]

v
3
Ho

glom, 1%

Z,\__
a7k glo] Ry

(150)°l 2184

A%

e HEE

A (dipping),

]

=

11 (evaporation), Z2~TE]¥(sputtering),
A

sha el

o~
R

2AFY (spin coating),

(130, 230) ol ®sH= A$
_78_

=

o

&

=13
=

g =
2ol

[¢]

1

==

o)

R

[<)

ghzn}

(flow coating)¥ 2

(3=A]

3.

o

[<)

[0478]



[0480]

[0481]

[0482]
[0483]

[0484]

[0485]

[0486]
[0487]

[0488]

[0489]

[0490]

[0491]

[0492]

[0493]

SIHS31 10-2014-0093585

woane) ® ge o Fade] w2y, 47 §710aAE Bee BAGAE Aga.
olafel i B wwe] PAAQl ANEL ANGT  chik, sl AAE NGBS X wne pAdew
A AEAY Aa] 9% Aol Bra], olmA B wro] AFH AL ohH Y,

(#7183 dA2AE =] A=)
AAd 10 A-1419] A4

2 oage) §7BA4AE e ok PAHA 2 AANE 2] A1l SRES ] wed 19 2
Ae Fa FAsA

rlo

o

—

w4 1

gl

O

S
0
;:
Ra

=
N
S
B~o E
O>{}\
A B

A BEE 202 (47.01 mmol)™} B FFE 15.047g (56.41 mmol)F}  [HEZIA(EALEAW)-TF
(0)(tetrakis(triphenylphosphine)palladium (0)) 2.16g (2.35 mmol), XElF JFE.Ulo]E(potassium
carbonate) 12.995 g (94.02 mmol)< THF/Toluene/%ﬁe-r-’F 100/100/100 mLoll &E A1Z1 - 18A12F &<t g7
v gtk whe EFg F AeoR R T ek 300 nlE 9wy o HAES oieta wersy FHS
2 AFgt. 2AE EFo] 650 mLoll =91 3o Ayt dgE v}, EFdY B FEE dlAS 220/220
mL &3 gujxAd A 7tdsle] Ak, 110ml A% &S 4l Fo] 222 933 44

18.0g (yield 72%) &= 3}t}.

1
<H-NMR (300MHz, CDC13): 8.93 (d, 1H); 8.44(d, 4H); 8.06 (s, 1H); 7.95(m, 1H); 7.64(m, 11H); 7.48(d,
1H); 7.43(d, 1H); 7.38(m, 1H); 7.30(m, 2H)>

AA ¢ 2: A-1439] A

~
s e
B~o0 cl
OM\
A C

A7) AAd 1904, B 33HE g4l C 33HE 15.105g (56.42 mmol) 2 S UsMA ¥HSS St A-143 3=
S 21.0g (yield 84%) 8% &}gitt.

<H%NMR (300MHz, CDC13): 9.00 (d, 1H); 8.93(m, 4H); 8.00 (m, 1H); 7.65(m, 10H); 7.58(d, 1H); 7.55(d,
1H); 7.45(d, 1H); 7.38(m, 1H); 7.33(m, 2H)>
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AA 3: A-1369] A

[¥H-&-4 3]

A7) AAle 1014, A BHEHE Al D SEE 20g (47.01 mmol) ® FUSHAl WHeS Faeth. A-136 SFES
20.5g (yield 82%) &5 3Fitt.

<'H-NVR (300MHz, CDC13): 8.78 (s, 1H); 8.70(d, 1H); 8.17 (m, 4H); 8.01(d, 1H); 7.96(s, 1H); 7.85(m,
M); 7.74(s, 5H); 7.56(m, 6H); 7.42(m, 1H); 7.31(m, 2H)>

(f712g2A) AZ)

7] WY 2xbe QUAOR owm/f7] WHF/ANEEE AFTRE M, Nes/FTFUZ/ATTES/
WY ANFES/AAFAF/ALE e NS/ ABFAF/ATFER BYF/AZAAE/ AAFES/ AR
FYF/ALE EE fws/FTFUS/ AT/ ATFES/ VRS ATAAF/AASEES/ AAFYE/ AL
= mE ] 43FadM ARFEAFel 9 TREY g OUR TR 4L 5 9or, ) ey 1z
EdEE SRS WS 242 AsE & Ao

Az 1

ITO f2 719 50mm x 50mm x 0.5mm=A7]|E ZEkA ofAlE olAZgd AFZy =45 o] ZF 158 5 %=
=3 AAge %, 303 Bt UV & AASte] AFEEISITE. o ® AT 5 o m

/secEA 600A FAZR HF Tt HA¥ FUSS AT 1 9l a-NPDE S
FAZ AT S AE FEsS AN oA, A7 ATdrES Hd EREAR, Ir(ppy)39 2A

[s} qul
o 19 3HES 47 2 £ 0.1A/sec® 1A/secEA 400A FAZ ¥ FTaste] H3FS FA43190
o] & A7] wgE Ao (BAlQ)S F# £E 1A/secEA 50A FAR JF FHslo] A &4 5}

(B
ATk ol ¥, el Alg3 HEES 300A Tvﬂi st ARTEFTS 3
Bol| LiF 10A(AAFFEAZ)7 Al 2000A (AAE)S £x3do7 ATZAs o], 7] BdFrx2 A23GT. o
& AE lolga g,

Az 2

A7) Azd 1, Z2ERA QA 19 3hekE dial Aajd 29] SfeS o8t e Astas
7] Aol 13 g WHoeR . I1T0/m-MIDATA (600A)/a-NPD (300A)/AAlel 2 + 10% (Ir(ppy)3) (400
A)/Balq(50A)/ Alg3(300A)/LiF(10A)/AI(2000A) 9+ 25 zke F71Ed 225 Azt o8& AF 28
NI S

A7) Az 1%, SA2ERA AAd 19 Sheke Al AAld 39 Sg=s olgsidithe A Alfstae &
71 Aol 13 g WHoeR ., I1T0/m-MIDATA (600A)/a-NPD (300A)/AAlel 3 + 10% (Ir(ppy)3) (400
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e

A)/Balq(50A)/ Alq3(300A)/LiF(10A)/A1(2000A) ] F+Z5 e #7183 AAE ARSI, o] AE 38

A=

Hla AZd 1
A7) Az 1 5, T2ERA AAY 19 33E il (BPE o] &3t dA2A|9stas A7) AAd 13 5
A3k W o g [TO/m-MTDATA (600A)/a-NPD (300A)/CBP + 10% (Ir(ppy)3) (400A)/Balq(50A)/ Alg3(300

A)/LiF(10A)/A1(2000A) g F+%E ztE= {71233 225 A %319t

>

Azl 1 WA 3 5 HaL Az 19 545 Frbeiivt. 97F 7S v 2u. O A §] ® 1
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(1) At st

w F
Az F71EFae] g, AgS -5V 5 10V 7HA] ZsA7IHA AF-dgA (Keithley 2400)E ©]-8-51<]
= 4

Gt mEs ARgs Sk, SAE dade WHes o] daE Ao

(2) Ashast] wWe Fw=ast 57

Azg Frdgaatel] da, A
Ly
fin A

& -5V HE 10V 7HA AA71EA #EA (Mlinolta Cs-10004)& o] &3fe] 1
wel Hmg Fgatel AakE I

o

3) ¢Fas =

A7) 2 ()EPY 49 IEg AFAE L AL olgsle] Y AFUE0 mi/em)Y AF AE

(cd/A) = ARtEAT.

2 1
3= AF 28 TEAY
(Cd/mz) (cd/A) Q]
Az 1 3500 35 6.2
Az 2 3500 42 6.0
Az 3 3500 47 5.8
Hlw Azl 3500 30 8.1

2oy 7] AAAE FIHE o] ohiet MR tE tgd Juz Axd S dov, B 3yl %3
= olERokl A B9 A4S /b A B ougel J1%d Abgelt B4 54 AR ¥nA e
FAH Fez AW 5 drks AL ol £ AT Aolth, aEmz ool JlEd AAdEL BE
Wl A A H9 Aole] @] okl Ao olsfslobit Tk,

120 @ %= 105 S|
130 @ Wg= 140 AT FE=

150 @ AAFES 160 @ AAFAT
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