SIHSd 10-2017-0057796

O (19) di3re1=-53) % (KR) (11) /A3 10-2017-0057796
(12) F7/ME3FE(A) (43) FAYA 20179059252
(51) =AEFEF(Int. Cl.) (71) &9
CO9K 11/06 (2006.01) CO7D 403/14 (2006.01) o| 2 A o] AW L F2 3| A}
CO7D 405/14 (2006.01) CO7D 409/14 (2006.01) AN QA BYT B 310 (%)
CO7D 471/04 (2006.01) HOIL 51/00 (2006.01)  (72) wre=}
HOIL 51/50 (2006.01) A=
(52) CPCE E }\1%3—5’_ /\] }‘1EH”—:[L /\/\ni 100 DMC EﬂU]O]' O]J:]

(21) &YWz

CO9K 11/06 (2013.01)
CO7D 403/14 (2013.01)
10-2015-0161426

A7 T AUA] Bor

(22) £994 20154119179 o‘iﬁlg 1‘;{'%1504_%?
ANATAE Qe (Rl A%
(74) wield

=54l
AA B 4 0 F 117
(54) 2ol |3 F71AALFALAL e 4 28 2 Fr1AALTFLA
(57) & ¢
oy e fAA AR Seke 2 28 X 1A AAE AE o}tq ofoll e]ste] lgkgAy
2o Aew W WREES P AL 5 olE BAI TAERA AL & e SAARREAE
2 325 xFste U dAT3AAE AT ¢ vk

I 130

4110




(52)

(72)

CPCE 3 &+
C07D 405/14 (2013.01)
CO7D 409/14 (2013.01)
CO7D 471/04 (2013.01)
HOIL 51/0071 (2013.01)
HOIL 51/0072 (2013.01)
HOIL 51/50 (2013.01)
CO9K 2211/1003 (2013.01)
CO9K 2211/1007 (2013.01)
CO9K 2211/1029 (2013.01)
g 2}
AN
BNE FUA YT AAAZ32UA 27 LW E
wSF 4ol aE 151-2305
7(,]—2 Al
] §}A4A] g; Eldl
131 2403
A
BN FFA
Fad
AEEEA] M2T bfE R 91 $AotgE
110-507

A2 232 AdFEIE

A2 69 LAl E 102%

1504%

SIHSd 10-2017-0057796

H]—]ﬂ I

MEEEA okt Q13127 46-1 &3 olulE 202
& 30635

ol

ALEEA T FPR7A 17, AEololnE
708% 12023

A3
715 Al BT AR 348w 17-6 stold
109 2015




SIHSd 10-2017-0057796

5 4] 4]

I
AT 1

3l7] 22 12 EAEE f71AAS SRS s

[T 1]

ﬂ /
PG

A7) A 194,
Ar'e 23 mE HNBE 06 WA 30 ofr), T X3 mE v BE (1 WA (30 dE Rzl ] e)a,

L& A8 e v X3k 66 WA €30 obd#7], He A3 e vjx3d €1 WA €30 e zopdl7]o]a

ol

’ C—R?
X U K Fq AEE Aol s AadAeln, yuAs S o],

1 C3 YA C30 AlE2

R Sada, S50, A8 me w8 1 WA 30 H07], A8 E= ulﬂ
- A €30 od7), E

&47], X3 e HXFE Cl WA C30 FHZAEZ2LD7], A3 &
A& == v A3E C1 WA €30 dEH 2ol 7]o]al

=
R0
riet
i
(‘)
5 rH1

: 6 ; ; Cc—R3
XU Xe Am 2AY gen, X oud XS 47 sgses v mi Axddela,

RS a9z, 4092, 8 = vxgE €1 WA €30 ¢27], X3 v v xgd (3 WA (30 AZ=
|, A8 m=e= v AgE C1 WA 30 Sl =ASZZEA7], X3 = v X g 6 WA (30 oY), ®=e
E= v XS €1 WA €30 e =l 7ol 1

Re Fa94, F5Rad4, A% £ axaw 1 WA 30 927, A8 £x w8 3 A 30 2=
d77), A% we WADE €1 WA 30 AERATRAAY), AP w= WADE 6 X 30 o}Lr), EE
A3k = HAEE C1 U 030 slElsele el

AT 2

A1l heiA,

R4
N\, Yd 6
X7= J‘FSJ/ R
e TS
X9__/< \/\ /\R7
A lo RS o R8
r < ST O]J_’—



SIHSd 10-2017-0057796

R 2 R= A2 2740 gex, R 2 Re 247 Sg4os 5294, 5 A% = w89 C1 U
2 030 2Z7], A3 = wHaE (3 YA (30 AZF=eAy], X wi= wxaky 1 U 030 slERAZR
or77], Mg w= A 6 WA 030 ofA7], i X3 m= uXFE C1 U (30 e zotd o],

1 .
Yo gadd mx gt

Rl

=

AL,

DA Re Mz gAY g, ROWA RS 47 BYhew fada, FaU4, M@ £ X8

A
WA €30 4A7], X3 mE= v x3kE 3 WA C30 A|EF2YA7], X3k == v X3E C1 WA C30 dHRAZ
2477, XN = v X 6 A €30 oFdr], E A = A x s C1 WA €30 dERotE 7 RS
ERog sl Fr|AAL S LALE 3eHE.
A7% 3

A2#el glejA,

_ R10
X
4 S {
R 2 RE A= 2740 g2, R 2 RE 47 S84 Sad £ R o],
R' 2 R'e Nz 2AY dea, R 2 RS 47 Egdon £a94, $44974, AF EE 0D (1
WA €30 7], AF E u]AFE €3 A 30 AFREAY], A3 il wsE 1 YA 30 aH2AS
2977], X% v 8 x3E 6 WA €30 ofd7], = 3 = HXEE (1 WA €30 slEH RS AL
Eqow gt fAALBLAS BT
ATE 4
A3l glojA,
A
1 "ll 12
RS R
CYTX
R' 9 R'e Az 2y gaw, R 2 R'e 47 sdes saeaq we RS = R o3,
R WA R = A @71 e R” um R'E 27 Sgaow fad4, 25294, A8 £: w13y

C1 WA €30 &2
F2d47], 23

§ EHOR e

, = A 1 WA C30 3E| = A]
r= w3 C1 WA C30 e ZotE el A

)
P
>
e
ot F
B F
_|>i
ofo
o
i
i

ATE5
Aol oA,

= ARV AS SAe® o= FUIAAT RS gEE.

A7 6

Aol loj A

A7) FANRAALF LG FFEL s Ao r FAHE FFTE 1 WA oA Aeld o= el A
S EAHLoE e AU HAAS GRS SEE.



4%, .
3O O
1 o
’*
% \
OYYO QYYO

T8 TR



SIHSd 10-2017-0057796



10-2017-0057796

5

=

=

H

prnl
=)

~ o R oF
4 T - iK
Hro % ‘z_o ﬂ ﬂ
gl L ‘DVL OT e
ol S Ho W_l i
v 5 R0 <
e 2 ™ 2
M ‘z_o OM .“D.m
) T ~
— — v io XO -
i N ¢ A
‘_.,_o.u O_H .ﬁ ~ :.L
B R =y o o)
) = w2 BN
OﬁE ‘ml “Hw - _/.A =)
Ao _ 2 Mo = i
ol 2 = o1 o b i
R o It N o T
0 = ~ M o ~
o o)) ,Luﬁ ﬁM :.“ Hﬂa ,_,AA.—
* O S * o B s w
< o oy H Mo - N =
o ~ ol ot oF 5
ol H of o ~ P ) <
M B o wr oF A]o T M
R A ~o el 0
n 2 = & e b i
— —_—
—_ — o
E k2l Mo i I O B
— o — ‘i o =~ & Eru _.,i
o £3 o NE i
5 v T3 o © o z o
B r r 3 - x
T T oy M X i
o N o o o o wﬁ =K
2 0 Xx i w -
W e mw o gl B o F m%
r — )
o ﬂﬁ Ao e o o mm W )
e = i %) o o Mo ) oo
4 X ~ M % g % 63
5 T F3 oF J & - ’
= <O o) o e
oy w g T o o | i
‘_Al HL_l OE Eﬁ ‘% io .C ay
= LT - - & - . -
% T W T o o T n
W S X 5 H T g Cl O
I F R - B
— r I = "] = I = il ‘B
Lo L T e TP e T Ty o T T o
RGN S ~P - L N~ T+ L X O+ s 0~ ey ~
RO OTT ORH OROTORR R RO RT O N

[0001]



[0002]

[0003]

[0004]

[0005]

[0006]

[0008]

[0009]

[0010]
[0011]

[0012]

[0013]

SIHSd 10-2017-0057796

VAARE G A e R EES WD e FIAATRLAE e % a5 xdeke fIAA R A
of ¥#g Aot

B>
b9
ES
=
:Olz"
4
BN
N
N
D
_0‘_4

sgdo] mE UaBdele Wy

o o
o
ol
fincs
i,
ol
of
_\:\_I‘
dlo
44
o
fu
il
o
S N
e

oﬂ jines

A= Abolell A5
P

Vanslyke, Applied Physics Letters, 51¢ 913¥|o]=x], 1987:d)%d ol&, th& utek 1x3 &

7] Az gt A7 sl Wi gl olfgt AFY [FUIHALFAAY a8 L s A4
st Alse] EXRe #Ho] o A7), wes FAASE AR T BFAR, AeadT =4, BE dA
TES B , Getddo] "ojd AHS 1R EE Fr2d

=3 37] FARAANGLAY e P AR F A SAERAY WHRAEHAE)Z U 5 b 234
2o A9, WY J1del meh GY3} Qgow pHnE, Y wPAnE e A9 e BaAnd ¥
e EE AR, T9n FYe WHAY & Qe Q% 5AE B4 Bad Aol

wouge 4714 egael $s, RS Fe AeE U 44Ee TAT ¢ U, 4 2P wolv,
FRERA Q% WHF) AFE F QL AIRLAE FTE F oF EFHE A/AANFLAE AT
+ an

AR .

L—N
4
XX
X5—X°

T-Z2 1004,
Are 23 mE N 06 WA 30 ofr], mE 3 mE v A B C1 WA (30 dE Rzl ] e)a,

L& X3 T v xgw 6 WA C30 o], T X3 == v[x3E C1 A €30 3 zoldal7]o]a,



[0014]

[0015]

[0016]

[0017]

[0018]

[0019]

[0020]

[0021]

[0022]

[0023]

[0024]

[0025]

[0026]

[0027]

SIHSd 10-2017-0057796

C_
X A X B4 MEE Aolw shps Aaddeln, AR S¥  olw

R Fada, F5ada, A8 = vixgs (1 WA 30 ¢27], 2F e v[x]gs 3 UA (30 AIE2
477, A% T v XSE €1 WA C30 sHEAZFELA7], X Ex= v xgd 6 A (30 ofH7), =&
X3 e v X3E C1 WA €30 slEl2ot7|o]a

) ) . C—R3

A Xe Az gAY gam, XU Xe 47 Sgger i A adAel L,

RS 497 %4&34, i]ﬂ = sk 1 WA 030 4], MF m= wxEE 03 WA (30 Al

717], A& wi uHEE (1 WA 30 FERASTREAY], 3 £ wAsE 6 WA €30 ofdy], i

X3k w w)x gy Cl o) l 30 dE|zote 7)o,

R& $294 %4&%%}, 28w wHgE 1 X €30 LA7), HF mi wxskE 3 yA 30 NS
] A

- w 1 5 ‘_ 8
A, Ar'e R me R o]

RE 497, 54094, v X8 &5 v)x3kE C1 WA €30 ¢A 7o
4 5 4 5

28 wi= v X3k (1 U
= ¥x3E (1 Lﬂxl €30 EﬂEﬂiAlﬂi

8

R WA Re A= gAY gdzx, R ux e 242 S88es 5494, $5494, A8 == 01349 1
WA €30 7], Xe e wASE 3 WA (30 AFESDY], AF Ee uHsE €1 WA 30 HezA2
®2ok7l7) 28 i v XSE 6 WA 30 obd7], mE X3 £ HXSE (1 WA 30 dERotE Y &
Qct.
_ R10
S
4 5 4 5 \ N
EF wEASAE, R 2 Re AR 2AY g2, R 9 RE 47 SgHon £ad e "
o],
R® 2 R'e Az 2AY gea, RY 2 RIS 27 Sghor F29%, F429%, A% wi wA#E (1

/ 4w
WA 30 A7), A& wmE WASR 3 A 30 A22dAY], A8 wmE wARE 01 WA 30 A2
2ob7y], A% wE WARE 6 WA 30 ofy), EE A EEERE D

}_,ﬂ
rlr
o
.
rlr
=
FE"
i,
a
=
X
(@]
w

)

9 wgdaAE, BT 2 R'e Az A% den RD 2 R'e 474 5ghoz £ad



SIHSd 10-2017-0057796

A
15 "ll 12
R R
CVTY
/\ \
R4 —/"R13 ol
[0028] RY A R7E M= 270 d2a, RY A e 247 594os $a9%, £449%, A8 2E 0289
Cl WA €30 &77], Ag == uxgE 3 WA 30 AZF2L27], A8 = vxgE C1 WA C30 slEZA)
S29877], AF EE v FE 6 WA €30 oFd7], e X3 EE v X|3E C1 A C30 de|Zold7d +
At
[0029] 217

FIAAE GRS B eS sh7] Bt o R FAEE e 1 WA 15 FelA AdgE o st
e, of7]el FAE A

s o s

[0030] 6

_10_



SIHSd 10-2017-0057796



10-2017-0057796

[}

=

=

H

el
o

0 ﬂ ﬂ
A= oF oF . T
el o o) oy - Mo
o & 2o O Ao w o
zod et a N2 )
N Bl — Ho e HON OL.r,mﬂ gl Efﬂ_mo
4 ¢ ®T _ﬁ, = o Begl o o "
™ i o 2% < —
ol e W‘_ m o AT N \,Al ASEY M = EE =
i {+ T TR = 4 o
~ $xd Bz T wE s b ool
~ =7 o T o < e o %O a0
2 0 n pw T e - ol
oF i .0 wm Wy 5 T 5 ol ol w o8
e 5 wﬁ x % o _° X 0 >R oy M <
X T =N N TR w4 TR e
B 7 oF N Sl H T 5 R0 T P O “4
) = W o it 1 Y Y o= o o 9 =
i T HO ot ° o} o W
o T o ol W o B F R T 3 i)
w7 A o T ) W SN Ec
i <o oy - % = 3 5o B
o N J) wo ~ o E .M oo = < X il ®° w ™
u . ! —
m! oy o5 o o = T oj T K | s
4 J z R X T T
7o A A Mo B g ST o T
= ) = o i v A~ o/ oo o
Gl A JIKR] S X o o oo A
" 2 RO W & oF T 3 T P o = B =
! B e ) ¥ G TH TR
~ T ] T %R S q = 0 w T B
oF 57 o o T o oK o R - B BT U
_ [ Mo 75 = A m X < mE i i
N = oy R W o o A = N ~ = _ Wl
%0 = W _mw Njo _pme AXo - = o o T A = %
Cx B o o " X T . oA TP
i 5 9 o o g o i o W O _D x W o
T o o i up 5 ¥ S HREY T W
£ L B e Ho I} ol wm - = Moo Ho W oo
_ T T o N 2 T B T Ao = > o T T
z B R F 0 H E = < xS w5 ho oo
P T LT q T 5 xPLs TP 2T h
ok A = il o o o m
) q% i w_m B Mo o o M X R "R o
~ B o o z N T SR
BB 2 A A v IESE TS
- H - A oF Mo . 70 = HE ) Oy o wu o o% HO o w@ Hr
N o 9 ®O o T T
g MM B oo AR MM N T oo ﬂ#o Ak [ wm wm M ) W o T M oo of _quom
S Bay P T3 oA R BrLBE IfF
BT Mo o = " ., N T TR T T T
Y utuﬁu? Nﬁo Uow N W%wﬂﬂ .o#u.f ol W orMMA,AeMo Wﬂ_,T
0 Lon rel
© R W o2 r 23 Fa g BT
w0y o A s
= @ Mo @ o WOW R g ]
8 3 o3 _ W R B4
28 E 7§ £ B B
I % & & a
[[ = S ey
=2 N —
[} (=)
S < —_
= g —
=2 <
[l
=

-12 -



[0042]

[0043]

[0045]

[0046]

[0047]

[0048]

[0049]

[0050]

[0051]

[0052]
[0053]
[0054]

[0055]

[0056]

SIHS3 10-2017-0057796

E, oW Tasr e FAas A "@AE YL "AFEe" glrkn AFE wel:, 1 e T
Resel ww el AW EE dve] A3 FAH PAHo] YAL AFHo] YL FE YAW, Fo| ThE
FHes7t B EAT FE QAU ols)Eolop & Zolt}

wel mde Puy wula g2 Sex 9 @, u4e pde ¥E9Y. B 2904, g =
A o) go wAA gl AR 54, 24, @A, 54, TARs, BE EE o5 2T o]
EAFE ARt AolA, S} EE 1 ool e BYSo 24, WA, §4, FHRe, RE EE o

B AN "AATEER ol EEe] Aot gl GAdAF, olF AT e ATATS vy,

A7) "Hgkg ol Aol slue] LAY F44, C1 WA €30 7], €3 WA 30 A1EFRSA7], 2 UA
C30 dEIZAE2YZ7], C1 WA C30 Sd2A34Z7], €6 WA €30 o}&7], C1 WX C30 se|2otH 7], C1 W
A €30 L=A17], C2 WA €30 &AL ~7], C2 WA C30 &71<d7], €6 WA C30 opE=A]7], AH=2A7](-0Sil;),
“0SiRML,(R'E €1 WA €30 277 w2 6 WA €30 o}A7]), -0SiRRHR 2 R= 717 =xjdom 1 WA

€30 e+7] = 06 YA €30 o}=@7]), -0SiRRR, (R, R, @ R= 747} =dx oz (1 U 30 427 &
6 WA C30 oF&H~7]), C1 WA €30 o}a~7], C2 WA €30 oFd=A17], C2 WA C30 s|eZolH=A17], C1 W
C30 &=¥4d7], C1 WA C30 &ZE27], 6 WA C30 oFHELE7], C1 WA (€30 FEHZAIZZE27], C1 W
30 9latelulol=7], A2 7|(-SiH,), -SiRH,(R& C1 WA €30 2Z7] Ei= 6 WA €30 o}A7]), -SiRRHR

N

—

N

©

217} %

o =
rlr

U DV )
o,
>
(e}
—
=
>

747k EgH o (1 WA (30 277] EE= 6 WA 30 o}=7]), -SiRRR, R, R, 2

A7) m= 06 WA €30 oFH71), oFRIZI-NRR'(17]el A, R B R'E 74z
30 277], % 06 ulA €30 ofA7|E o] Fofxl oA MEE= x8h]9),
7], oF&7], R JO|EFEAV|E o]FofR oA AEEHE X372 XFE A

fru
(ep}
o
T
X
w
o S 4
ne
Y
N
i
pel Y ol

~
>
o
r
~
T
(m
lo

[T E—-)
o
o, =
N,
r@
N,
ol
ro,
X
rot
-
X
o,
Ny
ol
N
N
cfo
)
i)
9,
Bl
o
b=
rr
id
|
&)
kl
AC)
il
od
ox
i)
¥
ol
%0,
)

o
o
N

e e

C 0
T W= 7] ALV AgE e ayskA @gal vRgkE A

e 2 ox I
1o,
Ty Y
-z
Mo
t
rr
o,
TS
-
Me
tilo
-
o,
ol
ol
rlr
r>~1
2

2
)

0%
N

SR
tlo plot ok
N
N
N

rir o

-4
oXx,

ol
ok,

fr o
Qb oF,
£ =
2
.3
2
e
= o
£
ﬁ =
a)
o
= T—E
il
ol
g
R
R 1o
SN
I —_
B £
N rlr
ir et
)
5 oo
o &
lo
>N
o
Of
o N
= =
Ot
T2
o=
o
w2
SN2
i)
frtd
o
i
2
2
M
=2
X
2
2
i

GAANN TolEe EFelR Ml Aolvk gl W, F ol¥e] AW/ AA/E A IAG, E
g9 ARt EFehel AFHl Yk AL Avid,

AAelA et bRl Aot gl ¥, AT, oleaa, B Aeaas vt

o rk
2

re
ol
5

e

BAACA "G (alkyl) 71" B BTt gl g, AWNSH @il ar]E v,
7= w3 olF A ol AT AT o

A7l Ao she] olFAF e 4sARS Xt v "Exst ¢ (unsaturated alkyl)7]"Y FE

o}

e
mwy
tlo
59
i
ol
ol
=
32
>
82
rlo
5
o
it (o]
mw
@
oy

—t
=

-

oy

—t
D

[aN
oy

=
=
<

20 12

"7 @ (alkenylene) 7)"E Hol%® F Jje] AU HoJE ] BRa-EbA o] 2 o]z
715 omet, "d7Id M (alkynylene) 71" = Hol= F JHe] ©@ALATE Hol®: bl vhA-ThA 4F

of
i)

ol
(o

_18_



[0057]

[0058]

[0059]

[0060]

[0061]

[0062]

[0063]

[0064]

[0065]

[0066]

[0067]

[0068]

[0069]

[0071]

[0072]

[0073]

[0074]

SIHSd 10-2017-0057796

2 o] Folxl #gTE ougtt. E3lolE EXdol ol V= BAE, A4E ke ddd v

4771 C1 HA €30 &2471d 4+ At
WA 6 427 &= v

fz
Au)
-
2

2
o
it
(@]
—
=
N
(@]
Do
(e

[e]

o,

N
N

, C1

=

Z C10 ¢Z47] == (1

% o], C1 U ¢4 2A7]E o =,
29, 099, olAa-¥d, sec-Y % (-HEUR o] Foll FolA AEHS b,
13|
=4

fr

o,
i
12
o
—
=
>
N
=
o
)
e
2
AN

o,
i
I
s
=
uw,
o
i}
[
il
i,
o
i
[H

Aol 48 = A7) 7)==

h RS -

—[u:
i
N
g
il
<
fu
i)
N
>~
il
u
-z
T
N
>,
il
u
B
i}
N
>,
u
u
o
>
N

A
A7), 7], olEdr], ZaAd7,
= o
o=

“opRlZ]” = oblie], obdolnly], hdopwly], obdelnly], Hi dopdoplz|E Edebil, -NRR'E
2l 5 ar, o7]elM R R RS A7 SHACR, 4 97, 1 WA €30 7], R 06 WA €30 oF7]
2 o]Fofxl wellA AEE = A87]olt

"AEZS A (cycloalky)7]"E ExeAlEE e 1Y EHAEY(S, HRAdAEY] AP AES UH Tt
A= 1) 875 Eder).

"FE|ZAF 2L (heterocycloalkyl) 7" AlZ22¢4A7] Ulo] N, 0, S @ PZ o]Fojzl oA Ay 3
2AARE 1 A 470 gieta, dHAE '8 AS ougtt, A7) HERAIZE2S 477 3% 28] (fused
ring) A5, ¥ 18 F Aok 3t eyt ] HHE AAE 1 WA ) 28§ 5 A
"WFS(aromatic) 7] "= ] GEil 2HE7]e] BE 44T p-QHIES JHAAL glen, o]E p-QH|Eo] ¥
(conjugation)& PFAstaL v FE71E u|stc). A2 <2 ofd 7|9} sHZold 7|7} 3ltt.

"ol (ary)7]"E ERAEY EE §F 1y FHANEYH(ES, gHadAE] JdHS AES YN e 2E)
28715 2

rir

" e 2ol (heteroaryl)7]"= o} 7] Yo N, 0, S @ PE o]Fojxl oA AeEE FHEZAXE 1 WA 474
asla, UMxE g9 AL ogujsict. A7) sla el 7§88 38 (fused ring)Ql AS, §39 g
T Holx she] uErt A7) sEHE 4AE 1 WA 4] 23 5 Q.

otbd”] g dHzotd oA ag]e] At wag B n|ghdata o] ot

rebelR ] i relb ey sh ol AFstel A8 w, Aol B zizte] ol 2 obdel ol 47 U

ehal 9w of Wf8-& 7FXIT.
"opd ol goj= Wi e of AgE 4 HuEs ovlsty ddv]el EIHEH

"zl ] ol g golt A AgkEl ol Hring ejneln ojerle] waAT,

At thgsh g
2ol el Svlel mEw, 7] TxA 12 BANE 4710489 E SiRel A% & A
(724 1]
o
1 N

_14_



[0075]

[0076]

[0077]

[0078]

[0079]

[0080]

[0081]

[0082]

[0083]

[0084]

[0085]

[0086]

[0087]

[0088]

[0089]

[0090]

SIHSd 10-2017-0057796
T4 160,

Are A3 EE HxEE 6 WA 30 ofd7], e A% EE HXEE C1 WA C30 sH Zold7]o]aL,

L& 2% e v X3k 66 WA €30 obd#7], He A3 e vjx3d €1 WA €30 e zopdlr]o]a

C—R2
X oA X FolA den dolw s daddelw, UwAE S ol
R= g %#i%ﬂ,ﬂﬁ&&5ﬂﬂ%@01#xchQyL'@kﬁf 1389 03 WA 30 A2
&4A47], Xg = vA| 3 1 WA C30 FEZAEFZ2E 7], X3 == v XSH 6 HA C30 olH7], E+=
gk = v X $HE C1 U ] C30 dE|Ro}d 7o),

C—R3
X aA e Az gAd tea, XA e 47 sahes Y me Axdgeln

3

R F2dx, F5adA, A3 e vxgkd C1 WA €30 ¢27], A% s HX3kE 3 WA €30 AlE2
&47], X% e vxFE C1 WA €30 dEHZAEZ2L7], A3 E+= HX3E 6 WA C30 ofd7Y], EE
2%k = x5 C1 WA C30 FEH 2ol 7)o
Re Fadd, S4ada, M@ £ wxae o1 WA 30 2247, A8 Ei= vxae 3 WA 30 A2
&47]), X == vAZE C1 X C30 FAHZAIZZ2LA7], g =& v]XZE 6 WA C30 o7, =&
A% T v X EE C1 x| C30 sElZotE71d o S},
R* .
AN Y- 6
X7=< r‘y\\/ N R
44 P <i \ 7/ A;
oL e
. [ 1 5 - 8

W s, Ar e R g R oL,
7 9 7 9 LLKLC_R
X WA XE Az gAY daa, X uA X 47 Sghew i AadAjola,

R o, $4e04, B A8 Ex 688 01 YA 030 2470w
RO%RE A% 274 da2m, R %R 24 59408 $a04, $4294, A% Ee 8w o1 v
A €30 kA7), AS EE A 3 A 30 AFREDY), A EE A 01 WA 30 sEHRAER
447], A% EE uAE 06 WA €30 obHY], EE A3 e HAFHE C1 WA 30 FEZotd o),

1

Y& AbAafda B gdaje)ar,
RGMﬂR%%HE%Hh+@ ﬁl$4S%ZV}%%@9&£$i%4,%#i%ﬂ,ﬂ%f&zﬂﬂ%%c1

WA €30 &A7], 2% = Hx3E 3 WA C A=
2AdA7], AF EE Hlil;-‘ﬂ 6 WA C30 o}&H7], ®x X3 = HX3dH (1 1H7<] €30 oﬂEﬂio}aﬂ%‘ %

o)
PR

=@ vhAslE, R O% RE AR @7g dea, R 2 RE 44 5508 5494 EE

ol 1,

R' 2 RS A= g7 tem, R 2R e 44 59HoR sadd, $5494, A wE wHd o
WA €30 47, AF EE AR 3 WA 30 AFEEAY], A EE aABE CL A 0 AHEAF
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[0091]

[0092]

[0093]

[0094]
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2d47], A EE HXZE 6 WA €30 okd7], e AF HEe HXEE (1 WA 30 e Roldrd &
)

=@ wgsAE, R 2 R'e Az @Ay dean, R 2 R'e 47 Sygen Fadd m:

|
R15\/ "ll /R12
P N\
C 2
R4 = _— R13 0]1

RY WA R™: A= 2AY gz, RY uA R7: 47 = 297, AP EE A @
Cl WA €30 &€Z47], X3 =& HA3E 3 WA 30 AlF2dd7], 128k C1 W= C30 el = A
Fzoly), A% we wASE 6 WA €30 ofD7], EE A EE uAFE 01 WA 30 deRotg s &

471 A% e vAgE 02 WA 30 dElReld e o= X3 Ee v xgE vudr], X3 x5 b5
| dguydr], A e vAdE Efobxdr], A& = WA E AojeHdr], A Ee WA ¥
=387], A% Ee= HASE dzsoleddr], A Ee= HXSE QEdr], A = RAgE olvvx
[1,2-al¥ejyd7], A& H= njAgd WxolnuEd ], A& Ee= vAgd JAuEd7], A £ WAS
d AmElopxdr], Ag = vX g AuAdr], 2@ Ee vAgE shbER], A8 B WA S o
Aol A7), A E= RAgE omuEdY], A% Ee= WX SE EdoEdY], A& E= v gE
EGEHY], Af e WA S SAGelolEdY], Ad e WX g SALEDoLEYY], A& = v g
HpolotEglolE Y], A& = HASE WEEolEdY], A% E= HAEE A dr], A E= vAS
| dguAdr], A% B HX S e, A T vAgE FAmddr], A B v gk ol AaFE
gd7], AR e WXk TdaAdr], 2g B v yaendr], xg Be v 3E F54de
971, A = vAgkE FuEedr], A8 me A gk oAetdy], B A9 B A ek ddES
2d7], v A= AE e vAEE ddudr], Ag w2 v gE dnndr], A3 B n X3k
EgjopAdr], A& Ex= HXSE Aojeddr], g E= B A ghd -4%?4_71 A L= v A e Hzsel
Oﬁﬂ‘éﬂ A2 s A Q1EHY], A EE vAFE ojvthx[l,2-aldudy], AF E= HAFE

HixolmttE-7], A& = v e =471, A% == WA T A g

ILEl o7, Ak
_/’:

& %
]‘/‘rﬂ‘éﬂ, A2k = WA g JbEEY], B A8 B vjA g galasel e dd Y

A7) SAAARFEAG S
o}, 7)ol #gA ekt
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[0108]

[0109]

[0110]

[0111]

[0112]

[0113]

[0114]
[0115]

[0116]

[0117]

[0118]

[0119]
[0120]
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A T EHZA 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'-t]3|d-N,N'-t](3-#Q3|d)-4,4'-t]o}r] =H] | (TPD), N,N'-T]#|d-N N'-t]r}
Zel-4 4'-tjotu=nlHd, NN N'N'-HEZ-p-FH-4,4'-topr| =t #d, N NN'N'-g|Egt#d-4,4"-t]o}n] =
Hldd, =9 (11)1,10,15,20-El Egtod-210, 230-E 9 ¥ 53} & 9 (porphyrin) 3H§teE F=A, F4 =&
Sl W 3atolRl & zk= A, 1,1-¥]2=4-t-p-FH o} =5 é)/\]ﬁiﬂ}&,
NN N-EZ(p-EH)otH, 4, 4", 4'-EZ=[N-(3-HEHd)-N-F| dolr] =] EgjHdo}rls} e EgjolHolwl

SA, N-ddvtERE 2 Eeju|drtEnEd 22 JtEntE fRA, FaE ZgEA o ?ﬂi%iﬁ]o}‘dﬂr
22 zgRAold FEAl, AEMAE ofvl {§EA|, ol AgEwlAl fEA], WES ﬁ%OP‘ﬂJﬂr 2g4g o}rl

el FeA, # EYddE 55 & dvh

AR 4% B2 ZA diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-Uo}d AE f&=

[d

A (PyPySPyPy), HZEZF2 guvo]E]= 3}3-E(PF-6P), Octasubstituted cyclooctatetraene 3}&E(C0Ts)S & <

oo fAAARREA Jold, A4 FUF, AR £4F, 4T 7535 L 4T FUFS P 49
B9 s} oo FRE FRoH: w9 Fom FAAY, Tt 45 AFH, ol FF FTEL Fh3
v uge] oz AR 4 9

g A 5 2 A4 "ﬂg W 53 ¥R, FEFTUA, dolA AMx, F7] Addely B FF AL Alks &

Aoge, FMEA FE, E2dSAbolmA SRtE, JMEEA E2ASAlE EE,
bis((3,5—d1fluoro—4—cyanophenyl)Dyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Algy), QFEEHAN, #HGERN, &, 34, Add, z2d, F20 9 AUz Ey g2 8oz}
g 3=, AYHES Ze SEuddd SgtE, 1,4-v2 2-wE s E)wAl, 1,4-82d-mg 2 E) A,
1,4-¥) 2 U-ME-5-Fd-2-SA ) Al, 1, 4-8] 2 (5-Ad-2-2A &2 )l 2 5-H] A (5-t-FE-2-M =A==
rteledl, 1,4-tjud-1,3-FEddl, 1,6-t8d-1,3,5-AEZ e, 1,1,4,4-HEg A d-1,3-FE] 3} 22
A Eﬂol’q& Addole, S FEAS 42, Fukd A4 fAjolewd A g A4 tAjolvY
drtol o uet M4, ZEjdlel M4 ShflEbEspAl M4 F4H AA ) FtERAEE A4 HHd A &

=
—J—y
AR SHebE, 2P A, 29 R g, SAHoE Z‘i‘rt}%}% s 5 T A

ruN

=
W f7] B A4S TS 4 3o A% 3%, 29 =y E= Aagn 2o 349 3
wero R YYNIIAL, 7 FIA AEHE ARE o gdte] A

st 5
=g A glon, A S4¢ we ) A 5 gl

Boage mE fUlAANRLAE GRS AT FAW dsel Y4B 5+ gomz, wm Py ¥ 3
A5, WEGin hole)o] A9 gl FAT oz Folahl 9e + Y Pl Aok,

(A1

olst, MAE Fel B wyel mE FIAANFLAE FFE R 0B ETSE FAATYLA) Az
WS U FALOR duach. 2ot ol dAE AT A0RA oldl ot B Wyl Wiz HYHE
2ol ohrh

Az 1 S ] A

4=
pam o

N +

NBS 7\
DMF, AcOH -~
Br

250ml e 37 ST 9H-¥ 8 =[2,3-b]9E 6.0 g, N-bromo succinate 4.5g, DMF 100g ¥ ZAF 20ml
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[0121]

[0123]

[0124]
[0125]

[0126]

[0128]

[0129]

[0130]

SIHSd 10-2017-0057796

& 93 255 50CE FAAATFH uRk & 71Esgit. vhedS W7 & wddFe driste] Adgdsta,
oAFsl & WegLy IR veo R AHste] 3-HaR-9H- 9 E[2,3-b]eE [F7HA(1)] 6.3gS ATt
(& 71%)

NS (BSD) @ [’ 247

Az 2. FA2)S] FHA

Br
NHo
H -
N N Cul QNHz
7/ \ + I—@—& -
—— K>CO; Dioxane N N
7\
S
250ml Suber 39 S -9 Y %[2,3-b]QE 7.0 g, 4-HER 29=3} WAl 141 g, 22=3 F(1)
1.6 g, (£)-1,2-diamino cyclohexane 0.96 g, &t Z+H 13.2 g, 1,4-Dioxane 150mlE ¥ %5 100C=E
FAANATFTH wik D JA[A A FAT. FAE W7 3 gEE22dey) B2 F&5a, FEd 898 55

sl dEz2dety n-dik E5hguz Adazeteads JAA §9S T3t 9-(4-BHEEAY)-
OH-T 2] = [2,3-b]E [FXA(2)] 6.0 g& LAY, (& 45%)

MS (ESD) : [M+H]" 323

Azl 3: FIHA(3) 9] FH

Br
PdCly(dppd)
0 0 KOAc
¢ T :
N N o 0 DMF
r 3
e
O\B/
N

7

m—
250ml vt 3 ZEkaTd 9-(4-B 2R Hd)-9H-3 2| £ [2,3-b]2E 5.0 g, BH|AIUEHoE tho]HE 7.8
g, OFHIEA 2 6.0 g, [1,1'-H]a(toldld v | 24)the] F2 2225 (11) [Pd(dppf)Cl2] 0.2 g 218
I DMSO 150 mlE ¥il €% E 100CE FAAAFH wyk @ SFAA FAt, 9rSRS Bz & r)FZ2yE

d gde FEFEFY. UFzEdey -k Egeuiz APa2viEay] AAE
LA FEElo] 9-(4-YYZHolE BHE)-9H-YF%[2,3-b]AE [FA(3)] 6.0 g AU}, (& 87%)
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[0131]

[0133]

[0134]
[0135]

[0136]
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NS (ESD) : [M+H]™ 371

Azl 4: FHA(4) ] FA

O\B //g Pd(PPh;),

N K,CO;
7\ +
o= Tolune MeOH
Br !
7\
e

250ml SHber 37 Zk2de)] F0A(1) 5.0 g, FUAI3) 6.0 g, EHAF ZF 6.4 g, HEII|A(EEdEX
M)ZHHFEW0) 0.9 ¢ EFA 100 ml 2 DMSO 150 ml S ¥ wyt @ SFAA FUL. wSdSs Yz F o

FRadqey 22 FE3, FF9E S48 sFad. dFE2vey - g zg_aagu}g:mq

g AAE gAS FEHEl] 9-(4-VYZYolE BE)-9H-¥ g x=[2,3-b]AE [F7HA(3)] 6.0 g& AU},

87%)

MS (ESD) : [M#H] 371
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[0138]

[0139]
[0140]

[0142]

[0143]

[0144]

[0145]

[0146]

Azl 5: FZHA(5) 2] HA

SIHEd 10-2017-0057796

3 AL AYsta Az 49

OH
é Pd(PPh;),
“OH
. N K,CO;
74 \ 4
== N Tolune MeOH
)
§
N
420
e
o g
A Zo| 404 F7HA] (3)HAlo] 3-(9H-carbazol-9-y1)phenyl boronic acidE AF-&
2o e R FA (5)F #dste] 5.5 g& Y. (& 80 %)

Al 10 shgt= )] A

Pd(PPhg)s

Br K,CO4

+ L
Q O Tolune MeOH

N7 Xy
|/

1

Ah B2 skel 250ml Fowbe 3 EERaFO AlFRd] 40A] A zdE
dibenzofuran 2.7g, HEZI|=(EALE-A)ZEHE(0) 0.4 g, &4 YEF 3
< 50mlE ¥al 75CE 16417 nRksit), wkgds Wzt & tEFz2veky &
3ttt ER 2y p-IA4k L= ééi ntEa Y] AN &4
2rug dio g AAAgste] FE(1)E 3.2¢ EATE. (& T7%)

MS (ESD) : [M+H]™ 578

I NMR(600MHz, CDCl;): & 8.60~8.50 (m, 4H), 8.44-8.36 (m, 3H),

_23_

SZEA(4)

=
e
[e)

8.06-8.00 (m, 2H),

3.0 g% 4-bromo
0g, ¥ E2dq 150ml e} =&k
E &
ol

=)

)

__’

—|—’
il

=
i

£

o -1)1'
“lﬂ

HN' —lN
i, nJ{N'
rulo 12
o e
Uy off

7.88-7.65 (m, 6H),
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7.56-7.47 (m, 4H), 7.43-7.40 (m, 1H), 7.34-7.28 (m, 3H)

[0148] Ao 2: 3E(6)2] A

Pd(PPh3)4

Tolune MeOH
I

0 O

N
T

g

[0149]
[0150] Z2HA(4) Al =4 (5)E AFEE A3 4-bromo dibenzofuran tHAlel 2-chloro—4, 6-dipheny1-1,3,5-
triazines ARESH S A3t Ao 17 22 o= A xdte] S3HE(6)S 3.7g DAL, & 79%)
[0151] NS (ESI) : [M+H] 642
[0152] 1H NMR(600MHz, CDCl3): & 9.10-9.06 (d, 1H), 8.71-8.68 (d, 4H), 8.60~8.50 (m, 3H), 8.44-8.36 (m, 3H),
7.88-7.73 (m, 4H), 7.56-7.46 (m, 9H), 7.34-7.28 (m, 3H)
[0154] AA 3: s}EE9)e] FA
N ﬁ Pd(PPha)4
&% w
O O Tolune MeOH
|
sW¥s
e
N
30 O
N e
[0155]

[0156] 2-chloro—4,6-diphenyl-1,3,5-triazine ™4lo| 2-chloro—4,6-diphenylpyrimidineS A&
o 2¢} 22 WHo = A|Flo] SFE(9)S 3.2¢g AAUY. (& 68%)

ot
Y,
tilo
2
)
p‘g
=

>,
>

[0157] NS (ESD) : [M+H]™ 641
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[0158]

[0160]

[0161]
[0162]

[0163]

[0164]

[0166]

[0167]

[0168]

[0169]

[0171]

[0172]
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I NMR(600MHz, CDCls): & 9.01-8.96 (d,1H), 8.60~8.50 (m, 3H), 8.44-8.36 (m, 3H), 8.26-8.22 (m, 4H),
7.93-7.73 (m, 5H), 7.62-7.49 (m, 9H), 7.34-7.28 (m, 3H)

Ao 40 3gt=(15)9] A

Pd({PPh3)4

' L, 0,

S
8

2-chloro—4,6-diphenyl-1,3,5-triazine ™Al 9-(3'-bromo-[1,1'-biphenyl]-3-y1)-9H-carbazoleS A}-& 3
S A9star Ao 2¢F & o R Axste] FIFE(15)S 4.2g AATE. (5F 58%)

MS (ESD) : [M+H]™ 728

H NMR(600MHz, CDCl;): & 8.60~8.50 (m, 4H), 8.44-8.36 (m, 3H), 8.17-8.15 (d, 2H), 7.90-7.69 (m, 10H),
7.60-7.41 (m, 9H), 7.34-7.28 (m, 5H)

AARA G 1 38 (1) & S2ER F3bshe §r| A G AR A%

ITO (Indium tin oxide)”7} 150nm F7AZ ¥} I8 E f8 7| olAX 2 I3 SA2 239 AF¥S 8
I ARAZ & Fepznt AAG7|RE ol AlA At EgtxulE o] &3] ] 7S bzt AAst WF S

2 AnE S

S FFoR AMEE 110 719 Aol HT-1S %
FEToEA HI-2E8 T8 30mme] BETF
.1nm/sec, BD-1¢] S&EEE 0.0lnm/secZ S 2Hs}k o]

ol LFFE 30mm FAZ a*4;}°ﬂ5} 2 $lofl dAE AT oA

7} i =
s ()& S&sko] 10nm "—“l/‘] 2Adss dAsR e, 2 9o ET-15 S3Fete] 30mme] AAsEss @
At om, A7) AAEFES AR E3elE [lithium fluoride] 1nme} "LEU]H [Al] 50mmE =38 oz R

T SHE S9E FATeEAN A aAE Azl

oluj, Z+ B =& vE= Hr7]EA¢ HI-1, HT-2, ET-1& 0.1 nm/sec, E38HFS 0.02 nm/sec, GFr|HS

2N 2: 3EAE (S SAER ZIEE FUIHALTFAA AX

2AFAA ] 1ol A T 9 AN E AdFow shjtE (1) diale sEHE(6) & AR

gg
!
o
2
fo
ol
k1
rlr
o
R
il



[0174]

[0175]

[0177]

[0178]

[0180]

[0181]

[0183]

[0184]

[0186]

[0187]
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Aol 15} FAL PHoE F

N
L
)
T
ofd
),
>
it
2
N
o
ol
32,
e

AAAAN G 3: FIAE (9 TAER YIFE S AARS AR AF

A A ] 1oA WS 2 dAIE dEoR 3EE(1) il 3EE(9) 2 AHEE HE AYstuE AxA
Ald 13 FY3 oz {FU|AALF LS A x5

SAAA Y 4 33E (15)8 SAER X83E S/ AT A A%

adpaAe 194 BPE % ANE A

AAlel 13 Fd9 B os f{fr]dARE

thalel st (15) & AREE AS Alflstas 4

ZApuale] 1: mCBPE FAER ¥3elis fr|dA R Az

AN 164 WEF B AAE ATFoR SR Gl nBPE ST A Aletnt A A 1
3 EAF PYom {7 AALFLAE A£G

A7) AR A ol A AFE-SE HT-1, HT-2, BH-1 ¥ ET-19] F+%2]2 o9} ),

Q@ OO

HT-1 HT-2

BH-1

ET-1

A1

fA AR EA A

i

olet, A 1 WA 4, @ Zpuad 1o e AzE $71AANFAGE 1000 cd/n HEAN EHS

vlaste] 11 AkE sh7] i 1ol UeERiY
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[0188]

[0189]

[0190]
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(Minolta C
A7 E 10 oz
17} djujste]
L35}

=g

=

////

P
—
w
-

FEL TRER X
< e Hol= A

- 150
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