ZIHSd 10-2018-0028179

O (19) dsk =534 (KR) (11) Z/AME  10-2018-0028179
(12) F/NESHFE(A) (43) BALA 201849039162
(51) FAE3EF(Int. Cl.) (71) &9

CO9K 11/06 (2006.01) CO7D 403/14 (2006.01)
C07D 405/14 (2006.01) HOIL 51/00 (2006.01)

o 2=A o)A Z FA FA}
A= A EET #uE 310 (AHEE)

HOIL 51/50 (2006.01) (72) L&A
(52) CPCES R+ 541
COSK 11706 (2013.01) WIS BFA AR 69 LAHOIIE 1025 1504
C07D 403/14 (2013.01) 5
(21) 299z 10-2016-0115537 a4
(22) QU= 20161309°408Y . =
. N A7NE A BT FHaE 275 FAANF
AT R o} E 121% 504%
(R A=)
(74) dig<l
o)5d
AA A& 4+ 0 F 13 7
(54) o] B [7|AALFAAE 35 aF e fr1dASFAA
(57) 2 ¢F
2 e FUIAAEFLAE StE 2 28 XFEE FUIAAREFLAE AT, oo 9ste] 13EA)
B9 MeE R HFEES P AL S e R3] TAERA AT S JE fIAATELAE e
9 a8 E¥gee f7AATReAE ATE 5 Aok
0 ¥ - %1
RN

1130

——110




(52)

(72)

CPCE 3 &7

C07D 405/14 (2013.01)
HOIL 51/0072 (2013.01)
HOIL 51/0073 (2013.01)
HOIL 51/5012 (2013.01)
CO9K 2211/1029 (2013.01)
CO9K 2211/1059 (2013.01)

CO9K 2211/1088 (2013.01)
H]—Eﬂ x]_

z};‘}d

A7% A ZEN
131 2403
FE
ML EEA H2T w91
110-507

A2 232 Al

130}_4{5

o E

SIHSd 10-2018-0028179

H]—]H-E,_L
M58 A

& 306%

°o|%

MESEA e G EATA 17
708% 12025

ol 18127 46-1 23 oFRE 202

Agofolte




ZIHSd 10-2018-0028179

Al A]

I

A7 1

3l7] 22 12 EAEE f71AAS SRS s
[+24] 1]

Ar?

&7 A 101A,

1

L'e Az g7u e, LU'e 47

= = v 28k 06 WA €30 ofhAY], EE A3 EE 4|
¥ C1 WA €30 slel=opd Aol

Jurch
2
o
fru
ol
t
rlr

Art AP EoA] AEE o H| X g% 6 A

C30 o}d7], = A& E= HAghE C1L W] C30 el =old7]e]aL,

r
_0|L
I
fr
D
N o
kl
T
i
N
ol
I
|
N
rlet
ko
fr

R WA Re A= 274 g2, R 44 e 27 S84d02 449 A, @ w= w I Cl
WA G0 7], A i ARE 3 A 30 AZEAA, A E A Ol U Co A2
wer7], A% mi WAEE 6 WA 030 kYY), w8 w wxE C1 WA 30 sE =o)L

A e 2]

i

= WX EE 6 WA €30 obdY], HE= A]$ E= H[xSkE C1 A €30 slH| Zobd o]

R Ul R A2 24U t2x, R U4 R'e 247 58802 $297, $5297, A8 £ u13 Cl
W €30 9H7], Ag mi wAEE (3 WA 030 AFRoY], A3 mi uHsE 1 WA (30 e A
27, X3 == v x3E 6 WA C30 oFH 7], £ X3 = v x3E C1 WX C30 & EH Zeld 7)ot}
A7 2
A8l QoIA,
\;\ %_ﬁ/ 1 1 .
NP " Y. - N Y. R15
@/\7‘3 14// \> “‘?\ /{L ﬁ\\\ T
-
L'e R Rg, R R R12 R = R15y n:u)i/ / =/ R1e° o]
- ~5. /R17
. {\N—Ar“ /{/C\Rw
Yo gag, anag, X T oL,
Ar'e AE EE WA C1 WX 30 7], A8 il w3 WX 30 AFRAA7], A3 £ 6

3 C1 WX C30 FHZAI SRS A7), X3 T+ vx3kd 6 WX C30 oFd7], & X3 =& v x3E (1

W] C30 sE=op-7]o]aL,



ZIHSd 10-2018-0028179
RT R RS A= 20 tew, R 9 RS 247 Shor fadd, $Ra04, A% e wA8E o
WA €30 A7), Ag e wlAE 3 A 30 AFRIAY), A 1788 C1 WA 30 SEl A2

= H|x
2o77], X3 w= nx3E 6 WA €30 ofRy], T X3 = vx3E 01 WA €30 JEH 2ol o],

R WA RS A= gAY g2, R A RS 247 B8hom $a04, 5404, Af = x5
CL WA €30 &47], A& ®== vX3E €3 WA 30 AlZ=d¢A7], A3 e vjxgkd €1 WA €30 e =Al
= A% T+ vX3E C1 WA C30 ezt 7o),

S24A7], X3 =& v x$E 6 WA €30 oFF7], =

RT 2 R'e A= gAY t2x, R 2R 247 SP4or #4904, $R294, A wE vAsy
C1 A €30 227], A% m= wAFE 03 WA (30 AZ=eA7], AT = wASR 1 U= 30 el 2A
Zeory], AF e uAHE 6 WA 30 oFd], wi AT Ei wAFE C1 WA (30 el zorEsI9l A

= 5HeR o= FIAAERALAE SEE.
AT% 3

A2gel SholA,

\

RO S U/ W Wy 4 i

/\\ \, /\\ \, /A \, \‘_’\

10 9 10 R® 10 R® 9
R R~ R R w= R R o)5
R 2 R'e A=z @7 dex, R 2 RS 247 59808 494, $5494, = ¥ wt uAgd
Cl WA C30 ¢A7]9 AL EHoR st /1 AALFALAR 3188
T4
A2&el oA,

>,~ff R']1 }r’J R11

= =% = = R™ = = R

XN X\ 07\ X S\
R , i R f N R4 \13 / R" R f o

R13 R12 = R13 R12 R13 / w
/ R11
12
= = R

N

14
R R13 71

o] 1L

R WA R A= gAY ga2x, R WA R = 27 S8dos 4294, 54494, B 28 £ v
Z =

gkEl C1 WA C30 €719 AL EAo R dl= F71dAAEFLAE 318,
AT 5

A2l eiA,

R16 Y1 R15 Ny /
)
= v yi"-/ & X Rm\ v RS = N \bLLL
16 =/ RS Y <\ P R16 J ™RI5 .

oW

R16\ Y.
- N
b

olaL,



ZIHSd 10-2018-0028179

v J\ﬁ A R15'
15" N
“=r (K
\ . —— R '
it./ 7 =™ o pat

olaL,

Yo g, daaa, X Ex
A= X3 e uHEE 06 WA €30 ofdy], EE XF = w3 1 A 030 sE 2ok s)o)a,
RO 2 RS Az 27y gax, R 2R S 27 Sgdos 4097, $54494, EE A8 £ u)x39

Cl WA C30 &A7]olar,

15 16 = — =
2R A2 2AY da, R 2 RS 474 SYHen Fad4, F4a94, R AR £E 0A 8

C1 Wr] C30 &Z7]olar,

RY 2 R'e A2 27t dea, R 9 RS 2424 59502 $a94, FRad4, B A8 e 0
A C1 U €30 9719 RS EHO A

3T 6

A1l glef A,

T
RS N 5
Q ) SN
1 2 7/ / /\RG 20/\\//\ 19
Al oA FlA AEE o st R o, uelx shpe R RY i
b

24 lll

R 21

TS

XY _T~R22
R23 0]1

ROdA Re Az 270 t2a, | A ke 247t 5850z $294
® C1 WA C30 &¢ZA7|elaL,

19 20 9 20 - - =
R' 2 R'e A= 27 gex, R 2 RS 247 5902 $4a94, $5Ra94, EE A £ 01

C1 WA C30 &4 7]olaL,

21 24
R WAl R = A= 27
¥l C1 iR €30 ¢ 719l As 5H o

4=

TR

Aol i,

/)
Al R I 25 o).
RY 2 R'e M2 gAY gamn, 72 RS 247 S980R $a4, $5494, e A% £t nAad
C1 A €30 22718 A& 5H o= s f71A7A%daAE shite

A7 8



A1l i,

B7) FAAARFEAG FFEE S SO
% 5O i /AN PLAE BT E.

ZIHSd 10-2018-0028179






o 10-2018-0028179

HE

el
[=}







10-2018-0028179

[

=

=

I

el
[=}

N or
Xq =)
T te]
w P
= X
= “
— I
2
O
=
Y 03
o ~
TR oE
I i
o =
No -
Hy 2
~ o
I
. oF o}
X A Ao
Xq T all
7 ir N
i
= e oF
& )
N v, =~
of 0
) ° Mo
—— o) —
o —
o < ™
P hin &
he !
ol ~
i 3 X
frosas ﬁ
=y Mw Ko
@m o Ao
S
N ~
o ~ oE
il Nro
= )
T K A
oF o
R |
my o )
B

o = ;n_AIMW

— r -
G T
woET O TR

_10_



10-2018-0028179

5

=

=

H

el
o

7% 11

"R
L
&W#o ~ oE & ]
N 1 = o T 0 = bl o T
EO].I 1_ILE E_E‘I OH‘DrO }AO.,.#O‘.)_A'O‘IF‘I
o o o < —_— =) — X —_
X ﬂﬁl %mxdﬂ N B S‘M_L_lﬂﬁE ,.Woiﬁ
- X UCY — = ) r B
% No ol S~ i W= u%l M = . mwo wﬁ ,LL: ﬂ“ Gl ﬂir 3 mﬁ
4 o 0 T ok g H o o W i B W o =
I : (2% §1 owEzial wo -
2 X oy e y Mf T v E 0z oo Bk o W
T o M _umu T g o T = mW o W A o o M
! - ol py | B & N = AF o of M hid @
N o J) = ol L SemT i .y
o o = L Twe o o N aw i . e
i\ P B o= R Bl oo Ay
I * d W o i) % o] 2o AR .
= - 0 K o m x° S . w N ] © Hox
o K - = F = < S = B9 ~ J)®e N
n el <l £ wo ox ,LIL.,LIyXE B L o5 0
i = = = i) wr = R M o < F
o) N ay X o A = < o o
0| Ko W ! X4 RE ;LWL w = p=t 1 Ko = - %P g Y
0 B oS fo Tom oy 2P sFET LD WX of a
il ~ mri ok i) do T oy - ﬂ% o+ o Wm Hﬂa . ﬂﬂa Gl o mﬁ B _M.L o
—_— e A ™ ) ~
oj owu,% )} %J_Mﬂl Eﬂomo_nmo Eﬂf MﬂﬂLWﬂLszoM mEﬂEMq _,T_.i
w = T e Wy R = R _ CREASCI N = oR = i
: N <) to T2 1IN SN B ey oy —
BN QMT @o it oF WE oy = o So W ar oF W o & W ﬂﬂ W oy B °
o - = N oy TV < v o - - 5
Ty : S B E S NeSraTz 354 -
i > % ur i = i o #en 5 TE v o o A o ol o
op T oy b oF Hp ﬂr 5T mm = ® o B T H_: GO S )
N = o —~ T K T 0 — —
. 2z ) o tElz rzs {oxFads Ty & o
= R Kfo wm A w7L mma o AM ¥ Ow ﬂo B @oW i%% EICS
] _ o mr ! % r 3
o B o i = AR SR g ﬁ T Saw o o 4
Ao o O B T TS R B wE T w oo W
oy Ao N w X ) do T o= < _,T.H lu_?u]oi = of W o N
~ ﬂo Ho EE ,_lwyl ~o ~ 3 r ﬂA_l = o iﬁ Lo T O Fo o T Ov.: OWH
o o %o il S — pe B oF = o 7o o
F Gl ot do 10 MmE T ¥os I ot o o N oy
6l o il 2 o S R @m;awrnﬂyqa R
A_l Ao »MA OE =r 1_,_Al . Oﬁ z,; ESaE o ol e NG 2o 1_,_Al ,mlrﬁ HMO o#e -
Ao o 1 © ~N —, o] Ho i o o~ ar T ' AR
= s io c.: o ;Qh_ A‘.ﬂ ri o ] [~ att] — n,_wa 0o ﬂw »ﬁ mo H° e
) < N4 < a P W ™ G N o P E T T o & il
H z T < ® = ~ET 95w A ) e o P
o % A ! g o e o M EN o oW < <
A Amﬂ I ﬂmm ﬁr%, W= _oP_,Tiz.w]ﬁoﬂi o =
o 5 e 9 R el E P ¥ T T oo g O 2 »E T o &
Yoo T @ _ o O 4o A = 1 _dzqu.pf% o 2Xn N
A e R ™4 (] W = HT_ o)) o W Ry 0 oy < ot el 4 RN o K o n mm N N oo
L= O il SO L DN CF T L,almuw%%mom T ~ o
SEECEC - 0 o B féﬂ_i ﬂmﬂoT,%H%wdA] © N gy XX
® T %o i ﬁo@%ﬂﬂﬂzv %Mamﬂéé o T do T o
A —_— ) i) _ N RANY
NHew T aBaw ®EE OE SEETT REE 2w
Eyr o & w ~i 2% S T oo
= o_u@moﬂ%iox SEp— O S
) — ! o
_ 6 A Towr o o) wm M z Y]
g g _ T e A
[ S g T
[ S S —
—_ ')
S = _
= =
(=]
fe]

- 11 -



[0007]

[0008]

[0009]
[0010]

[0011]

[0012]

[0013]

[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

ZIHSd 10-2018-0028179

A9 HE 78
w e shue] Sulo] mawl, o) P24 12 BARE 47 9ATEeAE SR AFE F ol

[x4 1]

g7 TEA 101A,

L'e Az gAY gz, L'e 27

o YA A
23k C1 WA €30 slElZopH A r]o]aL,

= HAEE 6 WA €30 oFbH#Y], e A% EE A

o

|
T
R8 N R5
AT
pd / /\RG

At 2 AT FolA HEld ojn e R )3, A = N8 me= xS 06 A
C30 o} 7], mx X3t == v X3k C1 WA C30 e zold 7)o,

R A Re A= 274 gaq, R WA e 27 S840 494, 25497, 28 £ vx89 1
WA €30 7], X3 EE—E 0288 03 WA 30 AZRA7], 3 wi= 0238 1 WA 030 SE2A S
27, X3 == B)x3E 6 WA C30 ofH7], T X3 == B Xx3kE C1 WA C30 dHZolA7]olaL

A e 2]

i

= HXEE 6 WA €30 obdY], HE= A]$ E= H[xSkE C1 WA €30 slH| Zobd o]

R W7 RE A2 274 t2x, R A Re 247 5980 529 A, A% wE A8 Cl
WA €30 A7), A mE nARE 3 WA 30 AZRAWY), AP EE nHeE 01 WA 30 SHRA2
2977), Ag e nARE 6 WA 30 oFd7], E Af Ei nARE 1 WA 30 dezetd ol

o 2L
ofy
N
B>
o

e\ o '
NS — ~ N Y. s
T KR =T
SOX i ] R OIS E R
o 1 10 R R 13 R12 16 R15 =
vhA s A =, L& R , R , R , T=
N A R15"
YU
X I
b Y R16 o3,
~ R17
N ~A~
%N—Ar“ ;Z;C\Rm
Ve 94, Aaan, X Ei o)L,
FE AE mE w A8 01 WA (30 &), F T aHBE 03 WA (30 ALY, A3 T A
%EJ Cl WA €30 slelzAE&2d77], X% = v xgw 6 WA €30 ofH7], e X% E&= " x3H C1

WA €30 s &etdr]olar

17 18 l7

R 2 Re A= gAY dea, R 2 RS 44 SYges fadd, Fead4, A8 wE nA8d
WA 030 227, A mE WA €3 UA (30 AFEAAY], AG EE 0ASE 1 A 30 AE|RAF
2], AT EE wARE 6 VA €30 oFLY], Hi A mi WX R (1 WA 30 slElokdrelu,



[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0028]

[0029]

[0030]

[0031]

ZIHSd 10-2018-0028179

" A RPe Az Y gEa, B OuA RUe 77 =gdor sa90%, F4a94, A wi vAsd
C1 WA €30 ¢Z27], X3 = v 35 3 WA 30 A1ZF22A7], X3 w== 8 x3E C1 WA €30 3EZEA]
Z2d77), 23 == X3 6 WX 30 oY), = X3 = ux3E (1 WA 30 g el r]o|ln

©
=
F‘(

15" )' 5' 16"
R 2R e ME 2AY tam, R 2R e 2474 SPHoR 494, FRa94, A% == uxaw

C1 WA €30 &27], A& == v x$HE (3 X a)ﬂgi%ﬁﬂ,1%9%3ll%H01mﬂ(ﬂ)ﬂﬂiﬂ
F2947), X% &= ¥ X9 6 WA €30 oF = X% e v xskE 01 WA 30 e RolH Y &

mE*
]

o)
AR
\
. B < Ve
ISR S Wy -gﬁ — i
KK . RS . KX . -,
BE?:Sl‘ H}%}@a—ﬂ]%, R']O R k‘: R10 R ’ R10 R , BE*L‘_; R1O R9 Olﬂy
R 2 RS M2 274 ga2x, R 2 RS 27 58408 5494, 4294, EE A3 £E ux3w
C1 W= €30 ¢A71 4= g},
}HJ 11
\;\ /;72/ — -l:\/R12 g \_
\Y ) —_—
/1 \KR” R14/\_// 4 /L\/ \/J\ M
14
w3 e a7 R13 R12 = 13 \ , R R'® R™2 7
\ 11 / 1
HJJ IT R12 "’il" R R12
=\ /P =" A=
PV PV
R14 R14
R13 }‘L o R13 }% o] 11

R' WA R'E M2 240 b2a, R WA R'E 247 59402 $a94, 5494, Bt A8 £t
g C1 WiR €30 &2 & Ut

Vi R16\ Y R15
N 7 — 16 1
cfr(\\ %1‘7— \ /i Y R\\ Y. R R15
> /2 /= X
_ 16 RS A 3% TN\ S~
w3 uhEA A =, = / , ,
/
R16 vl 4
N\ /
3 Yl s \\ / N\
A A \_/ T R15
Y T R15 s
R ,EE o)L,
Y 15" J\JJ\ v RS’
T m ;
\ — RG'
PN e R .
N ~s_ /R17
1 {\N Ar? /{;C\Rw
Yo gz, s, o G2 o],

Ar'e X8 mE u A8 6 YA (30 ofg7], EE X3 EE WX C1 U= €30 e Zold7]ola

17 18 17 18
R 2 e A= 2Au gea, R g RS 47 59408 Sa94, F5294,

C1 WA €30 &ZA7]o]a

1:3

rir

A

rir
=)
ot
i

o



[0032]

[0033]

[0034]

[0035]

[0036]

[0037]

[0038]

[0039]

[0040]

ZIHSd 10-2018-0028179
RT % RS Az 24 taw, R R RS 47 SYHer $294, 5204, T A 2= nAad
C1 Wi#] €30 dZ7]e]a

RY 2 RTe Mz g/t dea, R 2 RS 424 5gdos #a04, FRAU4, Bt A# =k 0N

H C1 WA €30 €471 4 AT},

S
8 N 5
>R
< I Q.
. — RG
A AL, Ar % A FelA A™E on Fus S ola, umA e
-
N R24 N R21
3 LS
X ) — 22
R20 “\//\Rw g RS R ol

R WA R'e Az gAY d2i, R A e 224 58808 5494, 5494, £5 8 £= uX§
® C1 WA €30 &4 7]e)aL,

19 20 19 20 e — s
RY 2 R Mz gAY ax, RY 2 RS 247 5YheR $a94, F5a94, B A8 £E axad

C1 U= €30 &ZA7]o]a

1 24 21 - -
g4 R A= gAd g, R U R 47 5ghes Fa94, Ra94, B A8 s 6

¥ C1 WA 30 S271Y S 9

N

&§<\\

X
e, e RS R®oq

)

2 2%
i, R

R 2 e A=z 2y o=
Cl WA C30 &Z71Y 4 At}.
A7) S RAA R e SRR §7] FEAoR AHE SHE 1 WA 32 FolA Auw o s 5
gloi}, of7]e] BAHA =t

3RS 47 BYRHoR £, FFaNA, Bt AH wE 08y

_14_



by ~ o
S

L L%
§ ¢ & p % . ‘%
Eﬁ egfi‘r@






o 10-2018-0028179

HE

el
[=}

[0043]

_17_






10-2018-0028179

ol

=

=

I

el
o

5

20 0 e o

29

M\Wﬂ@@ M VH% ﬂwﬂ@ v ('

[0045]

ool w thE W w2yW, A1AT, A2dS @ A7) A1dSE A2d S Abold|

o}

[0046]
[0048]
[0049]

qelE 12 o)l G7)

Aqelg |

ol A

I
el

N
B

e
e

[0050]

Ao

Ao

[0051]

-19 -



[0052]

[0053]

[0054]

[0055]

[0056]

[0057]

[0058]

[0060]

[0061]

SIHS3 10-2018-0028179

AFaE, ATFES 2 ATFUS FOA A9 13 o)3e Fh2 2HT & Avh,

2o Z7)
B oage bgdel $ein, QuuEAne AeE W BgEs, FUe 2 B AL S 3, BAER
S TR wolt wAFel 48R 4 b ANAANRLAS ARE U o Tt AR TR

12 & e o AAjefol] wE {71 dAE GRS G S el g ol

£ on 2 owge) g d AAdel me §713

e
N
e
ofd
[
Y
o,
oY)
=)
tio
-
o
2
oy
i
H
S
i)

wEe YA A FAF

© W g wgs b o o A AAddE THE 8
Aol AJAleHAl diestaat gvk. ey, ols 2 IS 5AE A
o] A B 7w el xdEE BE ]

e ARl SlolA ddE 4 7z ks

[e]
.

o A 2 A,

gk, olslol A ALEE A1, A2 T o] AFE XF=
A9, A7) FALAES 7] fo8 93 dAHHA= &
S AZRE FEE) Hogul ALSHL}, o & Eo], E

= A2 THLAR g F 0, FARH A2 AL AR Al A

o

gi)

¢

S g _n;;
Oi:g;

o

_}I_‘

o

i

o

oX,

T

o,
1—4[,2&‘

-~ W

M ox
2
et
4 g
k1

tha olajslolof & Zlo|t,

P gEA e o @, Bae XS wged. B 2ded, rxaen =
Aol AAE 54, % :
A, st Ex 7o ge] the SAEed 24, 5
EE 57 RS v Al gt Aow olsHolo} Gk,

facs

=
0%

-~
=
ol

=
ol flo

1o Mo
rir oo
2

N
o

N
-

ol

2
o,
ol
Qo1
S,

w o
o
B
b
e
P
il
lo
i
2

B Al A ARG ol M) o7t gl 7, @dAd, olTAY Ee ATAES vt

A7) "X EEolg Aok shte] FAURT F54, €1 WA €30 &7, €3 WA (30 AF2LA7], 2 YA
C30 sHZAE=LZ7], C1 WA €30 =731 7], 6 WA €30 oF27], C1 WA C30 e ZoF27], C1 U
2] €30 L=A17], C2 WA €30 LAIE7], €2 WAl €30 &71d7], C6 WA C30 o}H2A17], AHALA7](-0SiHs),

“0SiR'HL(R' e €1 ul®] €30 277 ®= 6 WA €30 o}&7]). -0SiRRHR 2 R 77 =" oz ¢l uX

€30 e+Z7] = 06 1A €30 o}=7]). -0SiRRR, R, R, 2 R'= 247 =840z (1 UjA (30 427 E=
C6 WA €30 oF&~7]), C1 WA €30 oFA~7], €2 WA €30 oFA=A17], €2 WA C30 dHZoFd=%A17], C1 WA
C30 &=¥4d7], C1 WA C30 ¢ZE=27], 6 A C30 o}HE]S7], C1 WA €30 HZAIZZE=7], C1 WA

—

€30 <lAkolmtol=7], A7) (-Sily), -SiRH,(R S C1 WA €30 227] = 06 WA €30 o}=27]), -SiRRHR

% RE 77 SYHo2 1 WAl 30 9A7] EE 6 WA €30 ok=YD), -SiRRR, (R, R, % R& 27 %9
oz C1 WA €30 &Z47] == €6 WA €30 oFE7]), oFRIZI-NRR'(17]ell A, R % R'2 27 SdF o=,
2 97, C1 WA €30 27], 2 €6 UAl €30 okEIR o) Folrl @A Muse Aar)e)), s=Ras], @
A7), Aokwr), UERY], okzr], 9@ sto|=SA]z o]folql oA dese A@/R AdE AL e

vl gt

_20_



[0062]

[0063]

[0064]

[0065]

[0066]

[0067]
[0068]
[0069]

[0070]

[0071]

[0072]

[0073]

[0074]

[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

SIHS3S 10-2018-0028179

ER 47 AR F ARE F A AR §F50) 2o wE Bt nelE YN FE Ao
EE, 7] AS EE A O UH 30 97 EE A s wAsE 06 A €30 okd7)" el Ao
7] 4A7) R okdrlel was WA Y] ARE ARE PR wes gn MARY AR ws
me] o BE EE ol BRE PHSHE A4 BasE elvshs etk dxd, st 96 $9s A
S8 Adr)E Bad 40 PER ABE Bag 69 okdlel dgshs A 9w,

ER, 7] "AE EE A0S 6 WA 030 §EE obEs)" Sl Y] §EE obdrle Bk Wt 4]
AQ7)7E A Ee e 2a MASE Jdow B u g@Flel ¥AHon AFA B ofg ¥
B PAsE AA BarE ouss ot

2 ogAMeA R EEe] ek gl @, shibel A87] el N, 0, S % PR olFold ElA HHs
AR 48 1A 4 FReka, BiAE Bal AL e e

AN Tolse] Zold MEe] Holv} gl @
Aol A8} Hqsrel AFElel At AL v H,

A A et ] Ao

o

iz
N
50
flr
ot
1
ofy
5
b
°
ol
5
b
kR
s
e
ofy
4
B>
il
(o,
=
%
i)

e

gAIA A " (alky D) 7] BIe) A7} gl= §, AN @ik ar]E SRt

o

27 oud olF Ao AT AdE Edetar A ¥ "¥35} A (saturated alkyl)7]" 4 4 ST

&7

rir

Aol shte] o]TAg e AedATS et v "wxst & (unsaturated alkyl)7]"d I
3

"dAd W (alkenylene) 71" = Aol 7 JO] ©AATE Aol shute] Ta-vhk o]F AFOR o] Fo
712 owatn, "7l (alkynylene) 71" = %4015 e g Hole shue] d@a-wa AT
2 o]Foll Ag7E vttt Esfo|E BEsfolE ol dTIE BAE, A48 == 3
AZ7]= C1 A 30 271 & ok, Bu FAHe® C1 WA €20 €471, C1 WA Clo €4d7] &= C1
WA 6 &7 = gl

SlE o), CL WA ¢4 2RV LAAG 1WA 4 ] Bad, F, HANE uE, oY, 22 ojax
2% . n

= = U1
-5, ola-HE, sec-FE B t-FEHRE o] FoX dA & Eﬁ"u% Ebdlict
el

TAAR] e 5ol V] &A= HwEr], ddr], ZEdY], olazZedr], F t
A7), e, Z2AIY], FEdY], ASERZEIY], SRR, ASEAYY], AFEIAY

“olMl7]” &= ofm=y], ofHolly], dZolnly], olddolwly], B dZolHo7|E xFslal
xdE g i, 974 R € R'S 77}
2 o]0 oA MeE X Fr]elt),
"AEZSA(cycloalky) 7" ExAlEY EE §3Y EYAEE(S, @xdAEY S HES UH 7Y
A= 1y) A871E5 2.

" el ZA|FZ Y (heterocycloalkyl)7]"= AIEFZEZA7] Yol N, 0, S & PR o]Fof3 FolA ABE = &
Z2HAAE 1 WA 48 SRk, UeAs g9 AL ousit, Ay] JHzAZFELA77F &
ring)Ql A%, 3% 18 F Hox e mErt Y] dHE gAE 1 UK ) 28 5
FEfQl #g7)e] BE A4t p-HEE 7HA A Yor, olF p-LH|Eo] ¥
TAA] =2 o7 e} FEH =77 Q)

"HWEEE(aromatic) 7" L

(conjugation)= FAsta

® ¥ o
rlr
L)
oo
N
et
o,
s
rot
O

EE % 2y 2SS, gadAEY] T AES WH e e

"8e 2ok (heteroary) 7] ok@7] el N, 0, § % P o]l oA Hes: suzAA4E 1 A 4]
TR, UIAE B0 AL et 4] sdzeldr)zl $3E nel(fused ring)?l A%, §3E 27
F Aol shtel mel7t 3] A 448 1 uA o) E3E 5 vk

_21_



[0081]

[0082]

[0083]

[0084]

[0086]

[0087]

[0088]

[0089]
[0090]

[0091]

[0092]

[0093]

[0094]

[0095]

[0096]

[0097]

SIHSd 10-2018-0028179

o7l Bl sH|Rotd ol ag]e] Ak i B oH| gkl Aba= o] ot

"ok )" i old A "sh o] EFstel AT W, Pl £ ZAzte] 27 R okhe] ol ) b
ERIERERE = Eics

"ol el ] ol g golt= WA e ol gkl

¢
e
m\u
o
a

N

)

(o3
o,
=)
ol
H

o

=

)
N
b
st
)
o

r

"ol el g Goli 97 A% ofd HriRe elmshe ofgsle] xghHth,

ofgl, & wrge] HAAlE HFEEUS d GRS = Fxstd
A dsdhs 74 fas 9% =S E Fosta old W3 SEHE AW Az v
ool shubel SHe| wEW, 3] F24 12 ZAEE f7AASREAAE slEEe] AgE 4 ATt
(x4 1]

Ar?

7 T2 1eA,

L'e Az 270 e, L'e 47 =
25E €1 WA €30 selzotHar|o])a,

i
o
o
fr
ot
}_ﬁ

L= v Xgks C6 WA C30 ofH#AY], EE X3 T A

8 N 5
LT
1 2 7/ / /\RG
Ar 2 Ar FolA AEE ojx shje R olar, ymA shupi= A& H= HXghE (6 WA

€30 o} 7], EE X3 Tt v XgE C1 WA C30 e RolH7|o]x

R oA Re Mz z;w gEa, R uA R 77 539ges fad, FRads, A £ axad ol
WA C30 ¢47], AF E= E= HAEHE C1 WA C30 SlEl=AS

H| X2k €3 WA C30 AlE2dd7], A8 Ee
2477, A% == H]X]%L C6 i+ C30 o}E7], HE= 1218 C1 WA C30 FEHEold7]o]aL,
Ar'e AF R WS 06 WA €30 ofFY], i K@ i A EE C1 WA (30 dEelds|olm,

R WA R'e A2 2AU t2x, R WA R'e 247 59402 $44

WA C30 7], A%k B leﬁ‘r-‘ﬂ C3 WA C30 AlEF=dd7], A8k H=
2], A B A g 06 WA €30 oFd7), Eis A& Es v gk CL WA C30 SE| 2ok 7] ot
- \ag\_ — ‘L(_l/
v‘é\_/‘ ‘19-/ | // \ {> TJ'J\\ ‘1‘!—/
Q 0 /\-; \j 11 / \7
/\\_/\ 9 R14 R / / \R15
wasAE,  Le R R R RP R1® i
S ¥ R15
;f\:~\ Y
\
‘1¢./ / R1G o]'_y
N ~s_ /R17
1 Si\N Art /{/C\Rw
Ve s, dadd, A i o,



[0098]

[0099]

[0100]

[0101]

[0102]

[0103]

[0104]

[0105]

[0106]

[0108]

ZIHSd 10-2018-0028179

Ar'e AE mE WHEE 01 WA €30 A7), A E
3E €1 WA 30 sEHEAZFRSAY], X3 =
WA 30 3le]Zo}d7]|o]ar,

H X3k €3 WA C30 A EF2LZ7], X3 =& v
C6 W= €30 o}H7], EE A3 E=E vxgH Cl1

rlr
=
e
i,

R' 2 RS A2 274 gax, R 2 RS 27 Sghoe £a9%, 254297, A8 £ u289 (1
C

WA €30 ¢Z47], X3k == v xgE 3 WA
2AA7], A% == vAFH 6 WA C30 o7, T

=
riet
(i
(@)
—
i)
>
(@)
wW
o
%
I
i
>
il

R uA R'e Az 2Ad d2a, R A R'e 47
Cl WA €30 &77], g = vx e 3 WA 30 AlZ=ad 7], 3 = w3k C1 WA 30 sllEZA)
RG], A w= vREE 6 WA €30 oFF7], e A% Ex WX EkE C1 WA C30 s =Zeb-dr]olaL,

15" 16" 15" 16" - _
RTER & M2 2AY 23, R 2R & 47 5840 $294, F5094, A8 B vxdd
| l

R
C1 WA C30 &7, A8 B wHx1&E C3 A €30 Al2=dd7], A8 e
229Y), A E wABE 6 WA €30 b, Ei H

me

o)
PR

W !
BN _gﬁ ——
RES . RS . RO . (-
@ wggeAe, R e RO R RO R pe ROR gy
R 2 RS A=z gAY t2a, R 2 RS 27 Eg402 4297, $529%, £ A3 £ 0xag
Cl1 WA 030 227]9 4 9l
\ 11
\; — — e “JJJ_ _lz\ R12 —
W N VeV, AR
R“/\_I \j\R11 R14/\_) N 14/L \ /J\ "
wg W, R R? e Voo TR R
\ 11 / 1
HJJ_ —\_\/R12 _"H‘L‘ _\_\ R12
/\t// \ 7/ /\“j/ \ 7
R14 R14
R13 }‘L e R13 }% o)1

R WA R A= 27 ga2x, R WA R = 27 S98os 4297, 5494, B 28 £ v

kg C1 WA €30 €279 4= 9},

Vi R16\ Y R15
AN Ve — \ 16 1
= %ﬁz \ /> =R
X _T~p15 / = T\ [ s~
Ty wgAsAE,  RC e 7 N 4 ,
/
R16 vl 4
3 Y > = J AN
/\\/ \\ \_/ T R15
R16 . — R15y e \‘;"L, O]:_]—’_,
J\JJ‘ A R15'
N Y. R15° Q
A= (S
/'71./ / /\Rw' o ;%'* o]

_23_



[0109]

[0110]

[0111]

[0112]

[0113]

[0114]

[0115]

[0116]

[0117]

[0118]

[0119]

[0120]

SIHSd 10-2018-0028179

1 - 7
y'e gag, dada, X e

oft

41__ = = T
Ar = X& == ¥

—

2)5H €6 WA €30 o 7], B X3k == v x3kd C1 WA €30 e 2ol 7o),

R' 2 RS M2 gAY gamn, R 2 RS 247 SPHoR Fa4, $5a94, Ee A% Ee nAad

C1 WA C30 &A7]o]aL

15 16 9 10 - =7 =
RY 2 R A2 gAY gaa, R 2 RS 47 Sudos £a94, $5094, Bt AR 2 vXad

C1 WA €30 &ZA7le]aL,

RY 2R e A2 27t dea, R 9 RS 244 59502 Sad4, FRa4, Ex A8 e 03

H C1 WA €30 ¢d71d 5

|
T
8 N 5
LT
1 2 7/ / /\RG
nggaiAE, Ar 9 Ar FolA Hdegd o= guyre R ola, YwA  Fp=

}é\/\\
Rzo/“\//\ Rzz

R19 = R23

R A RS A= gAY gex, R A e 717 Sghes $a94, $4294, £ 28 £ n)x3
= C1 WA €30 A7)0,

19 20 19 20 . =7 =
R 2 R'e Az g gea, R 2 RS 47 5940R Sa9%, FRa94, Bt AR EE A

C1 YA €30 &A7)o]x

21 24 21 24 -
R WA R = A2 Z2AY td23, R WA R & 47 53402 $29%, 5094, BE 28 £ 13

g C1 WA €30 471 = 3

‘?ﬁ

o 3 26
s sAE, Ar'e R Pola,

25 26 25

RY 2 R A= 2Au g2, £ 2 RTe 47 SeR fadh, $Ra94, £t A8 £E a8
CL X €30 2471 4 ek
A7) AR wE wASY 2 WA 30 Azolse o AR Fx wARE FAeitds], A8 Fx A
A Suitids], g £ AR EelAdr], A i W SR doleddr], g EE B I
%@_7], A we NASE WEdoledds], A8 = mASE AELs], A8 w= wA8E ojngx
L2-alsleltdy], A8 wE vAad AqolndEds), A8 wt v AvEDs), @ £= A
:a AolANs], AR B WARD AP, AR E 0ARD AUED, AR E AR o
EA0l 271, AR L WAL CE), AR EE AR mdlEU, AR L WA
Eopgesl, A9 EL WARE SAdelolEs] A% Tt MARE S, A% o WA
olol el E el AP B AR WEEGFUS], A% T AR AU, A T A0
A A eAEs], A% mE S Fdo), A wE NG Axdr], A9 Ee wA8E o) aAE
d97], A me AR 2gedy], A% wE w88 GEauds), A8 Bt axdE 158
97), A% e wAgE AdEe ], AS wE 0B kAU, Bt A Ex NAHE AUER
g9, wgAsE A8 w08 ddudr], A8 2= aA8E gy, 48 BE a8
EdolAdy], A% Ei wARA Aolesdr], A AN NBAY], AH B alBE Dxsl



ZIHSd 10-2018-0028179

L v 3
= ke

rr

odgs), A% wr wASE AEDs], 4D Ee WADE ongx(l,2a]Medds), A8
Mol hER ], A wi ugE QA @ wi AgE Ay, M@
A EEE IR ER R SRR =

[0121] A7 FIAAEF RS ShE S dh] st o r FAEE e 1 WA 32 FollA AEE o= s &
Jont, of7lel FAEA =t

oy ~

'S 'y
%m “L H %

[0122]

_25_






o 10-2018-0028179

HE

el
[=}

[0124]

_27_






10-2018-0028179

M=

el
=)

29

[0126]

[0127]

—_
N
=
~
.S
o
e
=
Al
~
oF

[0128]

A1A=(110); A2-=(150);

A
.

7 AR A

=9

Aol ut

=
R

e o}

[0129]

A e
2y

(130) ZolM A

k-

| 1%

=
it

[0130]

(130)

o

7NET

st A7 Bae] &
325 (133),

3

[0131]

(136) 2 AF5A5(137) TolA A8H 15 oS

LA~ O~ =
AETES

= (135),

4 2} 2k

7
QA

=(132),

O~ ==
T

_29_



[0132]

[0133]

[0134]

[0135]

[0136]

[0137]

[0138]

[0139]

[0140]

[0141]

SIHS3 10-2018-0028179

&7 FVAARE G A v A= TRl ofste] XX, Rl ARRe B VIAA A=
Y R FEAES e 58 AT gldk. FAA dE 89, 2, 7Y EdsE 4F 5 AR

W agte] FEAREAME eV o] dFTE e T =
T A, FAFeREE T4 Au e Cul, ITO(RIE 4 4tstE), Sn0, 2 Zn09} 722

Ao, = FE9 FAE 10 WA 200nm 7+ v sho)

T ARZAE 4oV Wwke] AAFE 2= FH, FF, A7) A=A FPE =
ARo 2=, Na, NaK =, Z4, vtvls, 9F, 8F &=, AdF, ¢

5 5 T Ak olQdl, &FuE/Al0,, ¢Frlw/dE, e/ ®

= rladlE/dE 5% AFE ¢ Y. 25285 FAE 10 WA 200nm 7 B SR

&, &=, A7HEA seE E=e

o L dlo
-

7] EL &2ke] @ agS =o|7] A E st oy AF2 vt s A= 10% o4 FFEIFES 7=
Aol npgA sty Ao AEAILL vt A= 9 Q/m ofstoltt. A=< FAE 10nm WA lgm, RT}
v A= 10 WA 400nm o]t). o] ek A= 3}k 7S E(CVWD), EE4 7135 2H(PVD) 5o 713EE
HEE AHEHYHES 5ot 47 A5 ARE ez YAt Az 4 ).

L B o] Ao AHjkelA 2 wgol {1 AANGEAAE EEe] AMEE u, ¥XE AI¥5eEs 24, A
FTTY B, U433 B, 43T $2E B4 AASFE B, @ AXFY Edo] AV 449 FUEF
A G50 AREEHAY B B Wy fU]AAGARE stE AgH oz st ALEE 4 Y
A T EA7A N,N-dicarbazolyl-3,5-benzene(mCP), poly(3,4-
ethylenedioxythiophene) :polystyrenesul fonate (PEDOT:PSS), N, N -di(1-naphthyl)-N,N" -

diphenylbenzidine(NPD), N,N'-tjsld-N,N'-t](3-wl€=d)-4,4'-t]o}m] =8| (TPD), N,N'-tjsd-N,N'-tji}
el 4 -t]obr]wen]H Y, NN N'N' B Eg-p-5d-4,4'-T]obu] s d, N NN'N'-Bl =25l d-4,4'-t] o} 1
Hisd, ZH(11)1,10,15,20-H Ets d-21H,230- 29 A 53 &2 I (porphyrin)3gE F=4], T4 E=
Sl e 3xfolrl & Zt= F&A, 1, 1-¥] & 4-t-p-EE ot Al DA ZF 24,
NN N-EZ(p-Ed)oldl, 4, 4", 4'-E=[N-3-HEzd)-N-gdelr ] Eglsdo}vlz} e Eololyl
SA, N-ddztERE 9 EeH|drtEnE e JlEnE §RA, Fod TEEAold, FE|XEREA ol
2o ZerEAlold XA, *EHH*E obdl F=A, <ol AgMiA FEA, e gy 2~y ol
sle R 4, W Zgda 28 5 2= Qi)

A} =4 A2 diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-tjo}d A= &

s
J] (PyPySPyPy), HZF <2 gjuvo]E]l= 3}sHE(PF-6P), Octasubstituted cyclooctatetraene 3}tEFE(C0Ts)S & <

N

olek,
Wy f AR QoA AR FAF, AR FEF, AT FEF 2L AT FAFS PR A
B9l sht ool FRE GRS VY Fo FHAY, ®E 45 AFH, JolF TR FFRL FH
= Bge 2oz T4 4 A}

WHAREA AT BW FY FYAR, IFINA, dolA Ak, 7] A”AelH R PP BHE AT F

T A, FARORE, JEA FFE, E2FSAPo|lmAl SFHE, FEA X2AZAllE SEE

bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic), tris(8—hydroxyqu1n011ne)
aluminum(Algy), SHEZHA, #HAGE-D, Id, A4, HZd, z=2d, 20 L FAYyzg =3 22 Zolzv}
g s3E, AAdS 2 SEaddd sEE, 1,4-¥2 (2-wdasg)wA, 1 4-8ad-mE ) A,
1,4-0] 2~ (4-m g -5 d-2-SAE ), 1,4-H] = (5-od-2-SAE ), 2, 5-0] 2~ (5-t-F-E-2-H =8 AL E
)bl oAl 1 4—Eluﬂ d-1,3-%Edel, 1,6-03d-1,3,5-F e, 1,1,4,4-H Ed} d-1, 3-F e <o} 2
HA AL ] & A" olE, FA FEAC F52A, Fuk ALk tAolmdEAdFg YAk tAolwed]
gl A}o] @ v et ZvE A, Saw=FERA A4, FAtE , 2R 2EE A dHd ALk &

2l
—1»4——, UL 1=, T
AR e, 2Ed fEA, 202 sdE, SAdelE BRE 52 8 & Ak

i)

42

_30_



[0142]

[0143]

[0145]

[0146]

[0147]

[0148]

[0149]

[0150]

[0151]

[0152]

[0154]

[0155]
[0156]

[0157]

[0158]

ZIHSd 10-2018-0028179

wowge §7] BL 2% PSR 4 e AF 3%, A% 29 w2t Aady e A8 3
wpon FAAINAL, 7 FolA AEHE ARE o] 43}
@ Ade glom, Anel SAel we duA w5 9

© 2R mE fIAAE A e Ay SAY st IE o glemw, uie YA gl b
Askar, #E(pin hole)o] A¢] e w3 Bteow fols & F e Aol AUt

ofsh, MAE Bl B wye] WE fAALYLAE HTE L olF X 3
PHe U FAMoR AUk, aeht ot dAE A% AOEA ol elstel B wnel Wt @R

Az 1@ A1) 9.9'-(6-E22-1,3,5-E&okx1-2,4-t] ¢)H| 2~ (9H-7pu}E) ¢] A

Cl

cl H iy

J%. ' n-Buli \
DY

500ml Svbek 37 Z@ Ao 9H-7H0E 30.0gS HIERZSol=2 e 200mlel] &3)d & 0ColA nyketict.
o} 7]e 2.5M n-F-€2E 72mlE 30 FQF AUlsla Aol A 1A FoF uvkshe

1,000m] Sube 390 ZEkxF9) 2,4,6-E8Z22-1,3,5-EF o} 15.8g2 HEZSIo| =2 F&F 400mlel =9l
F 47 BR8N 10T olstelA Arkadth, o] F AeolA 1247 Fek wiE F, :

=
. Loz, B3 o ECE AHI F JFAZsIe] FTA(1) 19.8g8 AAULH (& 52%

NS (ESI): [M+H]™ 446

Az 2: FA(2) 9-(4,6-HEZ2-1,3,5-Eg o}x1-2-Y)-9H-7hu}E£ <] A

>,

Cl H
R

.y W n-BuLi ot
N N o
I oM
A THF

cl N

\

500ml Subel 39 ZEk~Fo) 9H-7HuME 28.5gS HIERSto|=2F
ol7]e] 2.5M n-FEEE 69ml =S 30% Bt Hrpsta ALoA 143t Fot

1,000ml Stuber 37 ZgAFo)] 2.4,6-E8EF22-1,3,5-Ed o} 30.0gS HlEgslol== & 800mlo] =941
5 A7) EFEAS 10T olslollA] AH7FsFAtk. o]F Ab2oA 12A417F FoF Wi & S B
o oz, B3 olAECR AT T AFAxE FHA(2) 32.1g2 AU (& 62%)

NS (ESD): [M+H]™ 315

_31_



[0160]

[0161]
[0162]

[0163]

[0165]

[0166]
[0167]

[0168]

[0170]

[0171]
[0172]

[0173]

[0175]

[0176]
[0177]

ZIHSd 10-2018-0028179

Az 3: FHA(3) 9-(U-S = Z-6-9d-1,3,5-Eg|o}x1-2-9)-9H-F}r}Ee] A

7 PdiPPhals, Kol Oy
N
THF/Ho0

7] sl A 500ml vbe 3 ZERaT F7HA(2) 15.0g, ALY B EAF 5.2, B ZHE 11.5g, HE
2\ FE(0) 1.2g, HEZSO|=2F 200ml 2 & 70mlE Yar 45TCelA 827+ &< unk
A9 & dIeadus g2 2E63, $28 898 wEat. tEnas) -

ZulE YIS A FHA(3) 6.1gS IATH (& 40%)

{o

MS (ESD: [M+HI 357

Az 4. Z7HA(4) N-(3-BE2EHd)-2-EZold 9] 34

M Qs Fd-dbas, X antphos, MaCtBu R
X, - L (L, 0
I Ha | Br Tolugne [l Er

H
A 7] dFollA 500ml Suler 34 ZEAaTel 2-UERoEH 6.9g, 1-HERE-3-olo] o =4l 18.8g, t-
FEA YEF 11.5g, E=(owldzdlolsE)g22t5(0) 0.5g, 4,5-H]2(YHd¥E223]4%)-9,9-t] v & el

(Xantphos) 0.9¢ @ EFql 200mlS Y3 100CAA] 12A17F ZoF wulkslglt), whsdls Wztsel 3 S22 v
I} EZ FE5a, FEH 98 FFIGU. gEEEYEy - EEE2 APazEeiEadyaE AAE)
o FHA|(4) 10.6gS AAG. (& 72%)

NS (ESD): [M+H]™ 293

Az 50 A5 NI-(3-H 22 d)uixl-1,2-t]o}wl o] $HA]
H Br EtOH @NQ\Br
H
A B9 stoll Al 500ml HEuber 39 ZebaFo] F2A(4) 8.0g, G3HIDFA 2 e 30mlE Y1 §
Foskell A 12417 ot wwtalitl. Bk olS WztE & 10% AU ER fdo® F313 tg ofd olAH o)
ER FEota, FE249 &9 w533, dE ofAHo|Eet n-3At EF-EvE AHIARvEIYIE S}
o TAI(5) 6.9gS IATH (& 96%)

MS (ESD): DM 263

Azl 6: FIHA6) 1-(3-B 2wl d)-2-3d-1H-wl =o]w]t}=2] 34

N
0] \> { )
@Nm d — )
+ H
N Br DIMF
H

Br

A2 9171 st 250ml Etube 390 EEksAol SREA(S) 6.9g, WMEAHS| = 2.8¢, of#At UEF 2.7g
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[0178]

[0180]

[0181]
[0182]

[0183]

[0185]

[0186]
[0187]

[0188]

ZIHSd 10-2018-0028179

9 ruexEolulol= 120mlE Wil 125TolA 12A13F FQF wuksii)h, ¥hgds Wzs & S22y
B8 FE51, FEY S48 FE3T. dE oA ES} p-dal Eguz AdawnEadyuE AAE
o FA(6) 5.0g& ATH. (& 55%)

MS (ESI): [M+H]™ 349
Az 7 ST 2-H9-(3-(4,4,5,5-H E&WE-1,3 2-T AL H 2 -2-A) #d)-11-#l = o] n]c}= o] FHA]

N
X
OO0 o s
N + B-B.
o 0

Br

N
N
PdCI(dppf). KOAe @EN>_©

1,4-Dioxane Q
0-B
4
A%O
A 971 stollA 250mL F<F BFE 3 FEpaTo] F7HAI(6) 5.0g, WA(IUEEE)TEE 5.5¢, [1,1'-H]|
(YA E 2 ) A 2AHEZ 25 (11) 0.4g, oMAEA ZF 4.2g 2 1,4-95A4F 90mLE ¥l 10090 A
12417 FoF wntEich, wkgAs Wz By gEFEREdder SR 08 HIEFERERdAuss

[¢
&3}, o bl Est -8 EFEUIE APAZEANE HAFe] FUA(D) 5.56% A
(& 97%)

MS (ESD: [M+HI 397

Az 8: FIHA(8) 1-(3'-B2E-[1,1'-0] 3| |-3-%)-2-sd-1H-wll = o] m|t}E o] {HA]

Pd(PPh )4 KoCOy

THF/H,0

B

E7] ol A 250ml Fube 37 Zekao] F3HA(7) 5.4g, 1-HER-3-0fo] @ wEull
HEZ7|~EQudx~02e5(0) 0.5, HEZSIo|=2F & 150m] 2 & 50ml S
B R %Afa T ZeRdds BR 2Eetu, FE

n-dqk Z3hgu e AYasntEag s skl S3HAI8) 5.7g

—

(m
*gm

O ot @ gy
o oo
0

MS (ESD): [M+H]™ 425
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[0190]

[0191]
[0192]

[0193]

[0195]

[0196]

[0197]

[0198]

[0200]

[0201]
[0202]

ZIHSd 10-2018-0028179

Az 9: _FIHAQ) _2-Ad-1-(3'-(4,4,5 5-HEZHE-1,3 2-t| AR 2-2-2)-[1,1'-H] 5 d ]-3-2)-1H-Hl

=oln|t}Eo] A
by ﬁ Syt
. e

PACL(dppf), KOAS

14-Dicxane

Az B97) SolA 250l F2 vbe 37 Eehade] FAB) 5.7g, WA(NHERR)GNE 5.1g, [1,1'-4]
2(HAld 22T ) A 2AHF 22225 (11) 0.3g, oPEAZEE 3.9g H 1,4-t5A4F 100uLE Wil 100004
12412 % %59

oF wuksglh, Weele S § B3 gFduos 3R g dFeadure B
o olg ohdElol s} -t EFgulE ARAZVELANE AAse] FIHA(9) 6.26% AT (FE 98%)

MS (ESD): [ 473

Az 100 F7HA(10) 8-B 2 R-N-(2-UEZF )]l x Fak-2-0171¢] 34
MOz \Q//
/A
©i[_“_|ﬁ i \»§ ' 7/
- Br Br

Fd.dbas, <antphos, NaltBu

/j O,

A B97] st Al 100ml Suber 37 Zefkadoe] 2-UERodd 2, 8g 2, 8-tBERUdzEe 7,20, t-H
A UEF 3.8g, EFa(fulddoldE)tReE(0) 0.2g, ~H] 22 (U 9 221 ) -9, 9-T v R
(Xantphos) 0.4g @ EF<l 60mE Yl 100CA 3647 F<F ﬂﬂlo}oﬂv} H-gHs YAe & fEZ 2 e
B2 FE3ta, FEH £9 390, odE olAH|ES n-Et £EvE APamvEOY9E HAS)
o F7HAI(10) 6.2 AATH. (& 81%)

Toluene

NS (ESD): [M+H]™ 383

Az 11 A A1) NI-(8-B 2R ol ZFeh-2-)ulAl-1,2-t]o}yl o] 34

/I EtOH :
- o

kol A 500ml Swbe 37 Zdk~Fol] F2HA1(10) 6.2g, G3HIDFA 19.0g L o €2 250ml =

Y,
o
M
fo
N
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[0203]

[0205]

[0206]
[0207]

[0208]

[0210]

[0211]
[0212]

[0213]

SHE3S 10-2018-0028179

93 S5 oA 1243 B9 e, weole WA F 106 FAFUER go T g oo}

Afel=e FEska, FEE G908 G oY obdrelne n-di el dHaseheadn g
[e]

NS (ESD): [M+H]™ 353

Az 12: FZHAA2) 1-(8-B 2RO W ZEFe-2-9)-2-7d- 1lI-dl=o|n|t}Eo] 1A

NaHS O, \J_Q

Br Il

b
DMF I

Ao #9171 shelA 250ml v%‘ﬂ}“ 37 Eekaael FHAI(1D) 5.1g, WI=LHS| = 1.6g, oAU ER 1.6g
FH yuEEFoutol= 7omlE Fal 125TelA 10413F &t wrteglet, wkgis Y743 § fEzzves =
2 FFeta, FEd §9S %— STk, old obAlHlo|ES} n-Eit g riE AYAaRvtEadvE Ak
S3HA1(12) 3.9g5 LA (75 61%)

MS (ESD): [MH]™ 439

Az 13: _FA(13) 2-9d-1-(8-(4,4,5,5-HEZHE-1,3,2-HSAL R 2 -2- ) T Wl 2 F -2-A ) -1H-¥l =

oln 0] A

4

PdC lh{dppf). KOAG

. o S
1 4-Dioxane )-/ L Y

A $917] ol A 250nl B wbe 37 Fehadel FXAI(12) 3.5g, (W UEebE)RE 3.0g, [1,1'-1]

2(Od 2w 2A S22 25 (11) 0.2g, oFHEANEE 2.4g 2 1,4-US54F 65mLE €3l 100014 12
A EQH awEgd. wgele WA F Bw dZzaduos FRIE uve uZzaduss
FEST. Y obdElolEst -9 EFEviE AYAZCETANE AAse] FUA(13) 3.6 ATk,

MS (ESD): [M+H] 487
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[0215]

[0216]
[0217]

[0218]

[0219]

[0221]

[0222]
[0223]

SIHSd 10-2018-0028179

Aol 10 sstE(1)e] §A

Pd(PPhaly, KaCCy

THF/H,O
Az B97] shollA 100ml Sube 39 Z2kadd] SA(D) 2.2, A7) 2.0g, &2 Z4-F 1.7g, HE=Z
F|~Egdd 20225 (0) 0.3g, HIEFHS | =2F 45ml 2 & 165mlE ¥ 18A17F F<t %‘%Alﬁ TAT}.
Sl s y7hel & Iz a2dey B2 5311, FE5E 298 T53%. odE ofME o ES} n-dik B3t
SR AHIA=nEaYIE AAEY 3E(1) 2.5g8 AT (& 72%)

NS (ESD): [M+H]™ 680

I NMR(600MHz, CDCls): & 8.97 (d, 4H), 8.82 (d, 2H), 8.10 (d, 4H), 7.97 (d, 1H), 7.76 (t, 1H), 7.70-

7.67 (m, 2H), 7.53 (t, 2H) 7.48-7.35 (m, 13H)

Aol 20 s3HE(2) 9 A

Fd{FFhsja, FaClg

THF/H20

ZHAI(1) 4.5g, FXHAI(9) 4.7g, ©AF ZF 4.2g, HEZ

A 2917] shell A 250ml sube 39 ko] F
J|2=Egsd g E]"EF(O) 0.6g, EHEZHsto]=2F 100ml 2 = 3BmlE Y 3647 Fet %EA]%}
TFAG. wkeds WA F HIEFRRdes 22 FEsa, FEE $9E sFoI. o" obAH o=t n-



[0224]

[0225]

[0227]

[0228]
[0229]

[0230]

[0231]

ZIHSd 10-2018-0028179

A ez AdamvtEaguE A6k b= (2) 4.5¢8 AU (558 59%)

MS (ESD): [M+H]™ 756

1
H NMR(600MHz, CDCl;): & 9.04-8.99 (m, 5H), 8.69 (d, 1H), 8.07 (d, 4H), 7.95 (d, 1H), 7.838 (d, 1H),
7.79 (d, 1), 7.75 (s, 1H), 7.69-7.64 (m, 4H), 7.41-7.36 (m, 11H) 7.32-7.25 (m, 4H)

A Ao 3: F3E(3) A

PAiPPh 44 Kol O

THF/Ha

A 2971 stell A 250ml &Inbe 39 Eehsel] $REAI(1) 3.6g, FAEAI(13) 3.6g, ©AF ZE 2.8g, HIET
PN

]_
7| 2Eg A d Z AR 5(0) 0.5g, HEZsto|m2Fad 75nl 2 2 25mlE 93 14A7F 59 3FAA FUC.
sds Wyzhs & I Eduy B2 FE31a, FEE £98 553150, odE oAEH ol EL n-Et B3
SuijE AflaznEadgsE AAste 33=(3) 4.3¢5 AT (& 70%)

MS (ESD: [M+HI 770
1
H NMR(600MHz, CDCls): & 9.13 (s, 1H). 8.95 (d, 4H), 8.85 (d, 1H), 8.00-7.96 (m, 6H), 7.75-7.65 (m,

4H), 7.50-7.31 (m, 15H)
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[0233]

[0234]
[0235]

[0236]

[0237]

[0239]

[0240]
[0241]

ZIHSd 10-2018-0028179

Aol 40 BStE(4)e] FA

FPd{FFhzls, KaCOy

THF/H, O

A BQ7] 3tollA 250ml Tvbe 390 ZEf~3o] F3IHAI(3) 3.6g, THAN(T) 4.0g, ©AF ZF 4.2g, HEZ
2B EX ﬂ"é’ﬁ‘rH(O) 0.6g, HEZ3lol=2F& 100ml % & 33mlE 2 1823+ HoF %EA]%}
FATH. WgAE Pg F HEREWEy 2 &3, FEH SH4E FF3QITE. old ofAH O ES} n-
i 2 A azntEagIE AAEte] S3E(4) 3.5gS AUTE (& 59%)

NS (ESD): [M+H]™ 591

I NMR(600MHz, CDCl3): & 9.08 (d, 2H), 8.84 (d, 1H), 8.04 (s, 1H), 8.68 (d, 2H), 8.07(d, 2H), 7.96 (d,

), 7.74 (t, 1H), 7.68-7.64 (m, 3H), 7.61 (t, 2H), 7.55-7.51 (m, 3H), 7.46-7.40 (m, 4H), 7.37-7.33
(m, 4H)

Aol 50 83 (5) 9] A

Pd(PPhsl4. KaCO, =N
- OO
THF/H.D iy ’
- pal -
Qd, O

Ah FH7] shellA 250ml GubE 35 FEkaA0 FIHA(3) 4.3g, FA(9) 5.7g, A ZF 5.0g, HEZ
I ~EHAIE AT Jga}g(o) 0.7g, HEZslo|=2Fe 120m] 2 & 40mlS 21 3617 FoF 5& A1 A
FAT, WgAS W7s & fERIvey ER —%%8} |G iéo}oﬂfﬂr old olA|E|e] E9} n-
Ak E3tgvE Aam H}ElﬂME Aol BRHE ATk (& 47%)

MIO ﬂHN'
nz iy

OJ «

=
3g
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[0242]

[0243]

[0245]

[0246]
[0247]

[0248]

[0249]

[0251]

[0252]

[0253]

[0254]

ZIHSd 10-2018-0028179

MS (ESD: [M+HI 667

1
H NMR(600MHz, CDCly): & 9.12 (d, 2H), 8.95 (s, 1H), 8.72-8.70 (m, 3H), 8.04 (d, 2H), 7.94 (d, 1H),
7.87 (d, 1H), 7.76-7.74 (m, 2H), 7.67-7.61 (m, 7H), 7.46 (t, 2H), 7.40-7.29 (m, 9H)

Ao 6: 3t3HE(6)2] A

PdiPPhyy, KaCO3

Fo

THF/H,O

A 2917] stell A 250ml &vke 37 kA F1HAI(3) 2,9, (13) 3.6g, ¥4F ZH§F 2.8g, HED
A E

F7HA
Z|~EgHdZ 280225 (0) 0.5g, ﬂEﬂ&ﬂCiW% 100ml 2 E 33mlE Yi 36A17F SOt ’%Mﬁ
FAG. gAS Wt & gEzadey B2 FE5ta, FEH 89S 5530, dE olMH o ES} n-
i Egenz A aeeteadaE At 3E(6) 3.3gS IATH (& 61%)

MS (ESD): DM 681

H NMR(600MHz, CDCl3): & 9.34 (s, 1H), 9.15 (d, 2H), 8.89 (d, 1H), 8.76 (d, 2H), 8.17 (s, 1H), 8.09
(d, 2H), 7.95 (d, 1H), 7.86 (d, 1H), 7.75 (d, 1H), 7.67-7.60 (m, 7H), 7.46-7.29 (m, 9H)

2AAA 10 SEEQ)S S2ER X33 Fr A FAA Ax
ITO(Indium tin oxide)”7F 150nm FAZE vl mEHE f7 7]|9E o]AZ 2T U438 EAE &9 AHE st
Az:AZ & Zkznl AAZ7IZ olF AlA Ata FH2ulE o] 838t A7 713& 580 Mgt AF S37I

2 713 o|F38iT.

) TFETE AR, o]
A A2 Xé%—?%%ii/ﬂ mCP= %73}3]'04 20nme] A2 Xé%—r%%% P8I, ool FFE(DSE S2ER
0.1nm/sec, FIr6<] %545—,\—‘:3 0. Olnm/seci SAE 3, SAEE H]%O] 10%7} == Flr6=

24 TSP01& =33t

151’1[11-0/] Z X]——’F——’é;—'—%—% 63/%] —5—],_]_/_’ }(\)],7] @

o
ol
2
Y
~
ox, i
ofl
N
B
N
do
=2
e
ot
of\
o
3
5
5
i ;
b
ofl
oX,
_O,d
olN _Q
[
£ o
S
2
~
it
0
o)
ol
o

olwj, Z} B4 ZH&r= {7]E42 DNTPD, NPB, mCP, FIr6, TSPO1, TmPyPB: 0.1 nm/sec, LiQ¥ 0.02
2 nm/secZ dFAT}.
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[0256]

[0257]

[0259]

[0260]

[0262]

[0263]

[0265]

[0266]

[0268]

[0269]

[0271]

[0272]

[0274]

AN 2 StE(2)E SAER Fohdhe fr] A AR A%
Wgso TAER Sg=(1) dildl = (2)E AR Ae Afstas
ZIAAEFAE Azl
AN A 3 SRHER)S 32ER FFtele §UIHARF LA AHE

stae

Wgso TAER Sgh=(1) il SgE) e AR He Al
ZIAAE GRS Azl

AN 4: 3FE (S FAER FdalE U\ AALF LA Ax

Wgso TAER 3= (1) dild seE AR Ae Alstas
Z1AAE GRS Azl

2AAAA 5 SEE ()8 S2EE ¥isle fU|RAEAR AE

g TAER 3= (1) il =) AMEE e Afstas
ZIAAEF RS Azl

AN G 6 SHRHE (6)S SAER X §she fr|dAE g AR Ax

BRG] TAER SeE(1) il = 6)e AHER e Alelstae
IAAE GRS Azl

AR 1 (2SiE S2ER 333 §7|AAL G AR} AX

m{n

AN G 1A EFTe] TAER FF
WHo g Ul AARFAE A

W
_O‘L
2
°
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TSP
t-Bu

e .3
Cz5i
[0275] i
[0277] F\AAE S AR EA BEA
[0278] ola, 2AbAAle]l 1 WA 6, 2 AAuae] 1o wal AxE 7 AASBELS 1000 cd/m JE=NAH EHS
Hlwste] 1 A3E 7] 2 1o e AT
* 1
[0280] T TEE Aw 1000 cd/m o) A 1000 cd/moilx A =as
TE5AL% (V) (cd/A)
A 1 seE (1) 7.6 11.4
DAL A o] 2 3E (2) 7.9 13.0
A A 3 3E (3) 7.9 13.4
AP Ao 4 33E (4) 7.0 12.1
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A7, T CzSi

13.5
12.9
7.5

10-2018-0028179
}

kel
pid

5
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=

H

prnl
=)

7V RAA LG Aol AL

7.1
6.9
8.5

33 E (5)
s3tE (6)
CzSi

ZAE) a1

[0282]

—
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THMBW(EF)

[ i (S RIR) A ()
e (S IR) A (%)

FRI&R BB A

RHA

IPCH %S

CPCH¥S

REA(F)
S\EREERR

BEG®)

REARKAT AV ERRARFNCLEDNESZILEWNENER
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