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A& a8) 2HE7E £33

" e ZAF 2L (heterocycloalkyl)7]"&= A Z2¢ZA7] Ulo] N, 0, S Z PZ o]Fojzl oA HEixE= 3
2HUAE 1 WA 0 sk, A= @l AE ousit, Y] dEHEZAES2471717F 539

ring)?l A%, F3E 128 T Hor 3o gt A7) dER 9AE 1 A ) 283 5 .

"W (aromatic) 7" e g FEQ] AE7)9 BE YATF p-oHES JHAA lor, ol p-QH|do] F

(conjugation)S A3t v A87E gust;. FAAQA d= odr]e} 3=t 7|7t T,

"ol (aryl)7"E EuAEE EE §F 18 EYASE(S, $29AEY Jd4S AES UH A= 2E)

28718 I3},

"8 B 2o} (heteroaryl)7]"E o} 7] Wl N, 0, S @ PE o]Fojz oA Aelx= FHEAAES 1 UH 470

shsta, UHAl= &gl AE ougit, A7) dE2ord 77§33 2@ (fused ring)d 25, §3E ¥

% Aolx shte] wgl A7) HAHE 94 1 WA 44 £} 5 A
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ohg7] R sEzorA A 1] RAFE Bas D MELPASY Folrh,
"ok )" i old A "sh o] EFstel AT W, Pl £ ZAzte] 27 R okhe] ol ) b
ERIERERE = Eics

rolelebzl v ol @ ol WMAT e ol AR o Brne ovlaln Aol EgEr).

RQ
T2 164
\rr:iC_R‘IO
Xe dagn mE 7 o)L,
RUE Zalap, F4490x, A3 w= HH3E 1 YA 30 227), 23 w= v H3kd 3 U 30 A2
A717], A& i H] A3E C1 WA €30 sl 2ASF2S77]), A8 £ v8" 6 WA (30 o}y, mi
28} = v x]3kE C1 WA C30 dH Rold7]e]la

AR ArE AR gAY gED, A 2 ACE 247 SPHer @ Eb X dd 6 WA (30 ofy], EE
X3k = v x8kE C1 WA 30 FEH ZolH 7o),

A A3 = N 06 WA 30 ofr], mE 3 mE= v BE (1 WA 30 AEZol ] o),

R' A R'e Az 27y d2a, R §A R'e 27 58102 549 . @ E= wAsE Cl
W= €30 ¢A7], A3 wi= wx3E 03 WA (30 AFR7], X% £ v XsE C1 WA (30 SEEAZ
2AA7], A% £ vAFE 6 WA €30 obE7], T X =& Bx3E C1 WA €30 dE 2ol 7]o]a,

R Ul R A2 gAY dax, R U R 47 Sg8o2 $294, $5297, A8 2= ux39 1
Ulx] €30 &2A7], X3 w= v x3E (3 WA (30 AlZ29A7], X3 = v]x3E (1 U)X

¢ 471, A C30 el =AZ
247, A E= AAEE 6 WA €30 oFE7], e AF = WX EE C1 WA C30 sz Y

olck,

G

R11
“? 74 );;
- . 1 2 1 2. \\R12 —
vigbAE s, Ar 2 Are AR AU 23, Ao 2 Are 47 Sydewm . EE
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N Y'l
\/ \ / \/R13
o e
— R14
R15 o]_ﬂ

Yo gaad, 294 = AdEagel,

11 15

R' W4 R7= Az @7 dex, R WA R 242 594
FE 03 U] C30 A2

~

C1 WA C30 &47], AF = H X & A7), A¥ e vXEE C1 U] C30 SEHZA|
Z2477]), g £ 8XFE 6 WA €30 oY), T X% T v xgd C1 WA C30 Rl 7Yd 4
olck,
R16
— / ‘/\>
2 =N 17
e vpEAEHAE, Ar 2 ArE AR ZAY g2z, Ar 2 AreE 44 SyZow R
\
RZO Y2 AN
\/ R v3 R21
V7 X N Y
/'77?7 ’——\R19 . R23" = ”'\Rzz ]i

)

2 3 2 3 -
Vo2 v'e Az ot dea, v 2 ve 44 SYses s, 304 i AdEddel,

16 23 16 23 - -
RY U4 R7e Az gou dea, R U4 R 47 Sg5en fadd, F5494, B2 A8 Ex 6

2 C1 Wx €30 4471 4 ).

R24
:< AN f\/ v4

X1
_§<\ ) %2
X3‘<R25

’\R27
- = - 3 - R28
L3 wEE A=, Ar > LSS °]aL,
N
_C-R?®
1 3 1 3 1
XA Xe AR gAY g2a, X Ui X A% 5o Aada g 70 ola,

R gk = B XgE €1 WA C30 &
Ad717], %3 i wx3E C1 WA 30 FHZAZ2LA7], X3 == 8)x3" 6 xR €30 ofdy], ==
A8 = vREE C1 WA 30 sHRZoE ] o]ar,

)
NI
riet
9
o
=
Al‘
riet
e,
(@)
wW
i
>
(@)
wW
o
>
ull
fat

28

R = R7e A= 279 g3, R gA R'e 77 594 ,
Cl WA C30 &47], X8 == v X33 (3 WA C30 A|ZF2LA7], XF EE= H 1
Szor7y] X = H|HEE 6 WA (30 oYy, = X == X eE C1 WA 30 3

sict,
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H C1 WA 30 &47]

A7) A% E=x v 8E
H vy, X% x E
=47], A% E= H]X]LEJ Ji’%}"]&ﬁﬂ‘éﬂ i]%]r e HAEE A=E7],
[1,2-a]l9] 2T d7], A3 3 3
H H=gHolxd 7], A
Aol o dr], X3 e H|[ X3 on|tEE 7|
EgEd7], X3 &&= v lﬂfﬂ SAttfelolEd 7], A
HololtEg otEd 7|, X|F H= H|X| 3 HXE
H JHoAdr], 23 BE H] 2 gE F
7], X3 e vy g dr g
7], A3 e vX3kE AuEgdrl, i]%‘r T "X EE olzEtdr],
7], v sAE X3 e v x3E Irdr], = %
Egolxd7], AF X HXFE Aoleddr], AF %
Oiﬂ‘éﬂ A% e HX 3 AFE7], X3 e HxEE o|nthE(], -4?451 g7],
Hxjolnt}EH 7], X3 Ee= HX3E JAuEH7], X3} Ee vx3d ILE]OV]‘—JJ]
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R ool e Ade] Y, A7) S7AAREARE ALAS10); A2AT(150); 2 A7) LA A
(1300 Eaeln], 47] @5 EE Bhe) §7123(130) FlA A
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[0118]

[0119]

[0120]

[0121]

[0122]

[0123]

[0124]

[0125]

[0126]

[0127]

[0128]
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g 7l B 7712518300 EES(134)& Esta, A7) 5 frless AT

=5 oy
4e2ht5(133), ﬂx}i} S(135), BerE3(136) R AeFUS(137) T Ad8d 1F o=

A7) SV AARRRAE B EAE 1Rl gl AXEn. FRvlwe Arre $3@ AH BE,
AobgA B EHAS 2E @ 5EF AT gk FAHQ A% 59, 4, FY Eosd 25 52 A48
@ 5

B o) fAAANYLAY FAARRAL AV ol AFSE RE FE, FF, ANAEY 2F¥ wt
ole] EFEL AET F k. FAMORE FH A EE Cul, IT0(AF 74 A8HE), S0, D Zn0sh 2&
1 Ang ARE E 5 Ak FF BE FAE 10 94 200m 7 vk s

B oagel §AARGLAS ST ARZAL AV VY APFE 2= FH, G, A7) ARY FPE =
£ oolol TRES ALT 5 stk FAHCRE, Na, NaK §F, 2#, vhdE, dF, 9F ¥F, 4F, ¢
o, vhude §F, RE FES E 5 Ak olgdl, HEEE/A0, FFE/EE, chw/e ®
=g/ SE AR 5 dvh $FRES FAE 10 X 200m 7 vkerE s,

#7) BL o) MRS w7l AL shb olgel AFe mAASAE 106 o] YERES A
el uigrgsiTh. A% AEAZE wEAsIE F9 Q/m olstelth. AFe] FAE 10m A Lm, B}
SRE SIS 10 WA 400m otk olel@ AFE ek AFFHC), BY AFSAED) T A3SH
W oEE AvEYWS Bohel A% AT ARE Wetow Fystel A2 & duh

w3k

Ty B4, & 4, WstEe] 328 54 AxSES , =R Z

A dEoFZ ARSHAY B B By {U]AALFARE stEd AYFoz Yasie] ALgE 4 Qo
-5 T EA A 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]#d-N,N'-t] (8- d)-4, 4'-t]opr| =n| A (TPD), N,N'-T]#d-N,N'-T]1}
g4 4 -tobul s, NN NN -E| Ehp-E e 4'-rjobu] el H NN NN o S ekl dd 4" -0} e
Al e, 529 (11)1,10,15,20- 8l E2bal d-21H, 280- 29 31 53} 2 E9) "l (porphyrin) 8}3He F=A4], F4 B
S el WEE 3xfobrl & zk= Z"Lxﬂ 1,1-8] = (4-t-p-Folr| =H D) A ZF 2T,
NN N-EZ(p-Ed)otdl, 4, 4", 4'-EFA[N-3-WEad)-N-ddotr =] Eglddo}nly} e Egoldolrl &
SA, N-ddvtEwE 2 Eeu|drtEntE e JlEnE fRA, FaE TEEAold, JE IR A ol
#e zERAold FEA, AEHAE ofvl fFRA, dellAgWA FEA, WIS Aoy AEE opnl
shetEe fuA, 2 EEdS 55 5 F I

A 424 E" 24 diphenylphosphine oxide-4-(triphenylsilyl)phenyl (TSPO1), Alqs, 2,5-To}d AZ H%

A (PyPySPyPy), HZF 2 g vo]E]= 3}E(PF-6P), Octasubstituted cyclooctatetraene 3+FE(C0Ts)= & <

sict,
ool fARARREAd Jold, A4 FUF, AR £4F, AT 755 L AT FUFS P 4G
g s} oo FRE FRoH: 9 Fom FYHAY, Bt 45 AFH, Jol FF FFEL T3
v ure] Zom AR 4 9

AFATRZA oE BEHW F3 FAAS, FFTUA, dolA Ah, §7] Aoy ¥ FF B4E AFS B
g Udn. FAHoRE, FEA SRHE, XA SAP|mA SRrE, JHEEA EZ2ASALl= SEE,
bis((3,5-difluoro-4-cyanophenyl)pyridine) iridium picolinate(FCNIrpic),  tris(8-hydroxyquinoline)
aluminum(Alqs), <QFEZHA, AGEA, v&, g4, Add, z=2d, Fad 2 FAymeEy 22 Zgolzn}
g sigE, Ay 2 SYaadd sgE, 14-0 2 @-vE )il 1 4-u 2 (4-vE 2 )i,

1,4-812=(4-w g -5-d d-2-SA 2 )wlAl, 1,4-8]2(5-ad-2-SAE ) Al 2,5-H] 2= (5-t-FE-2-H=2SAE
A)rtol e, 1,4-tsd-1, 3—%ﬂﬂ°ﬂ, ,6-013d-1,3,5-ALE A, 1,1,4,4-E| Egtsd-1,3-FElr] oz &
R RE =k ]O]’ﬂ% Addels, §2 FEAY FH52A, Fekd A4 fAolwewgdlg] g AA - tAjolewE
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AAjol 2.3 @ A

A, EUE AL, SaMzkEehl As, AU Az, AEpaEd Ax, Agd s, S
AR R, 2

R
WA, SdE SEE, SAUE BFE 52 5 4 A

H wo] 7] EL AAE FAst= 4 =28 AF =71, ~
H

(U

uto YHNINAL, 7 FolA AHEEE ARE ol gsle]l Az & Atk olF AFel w6l AL
Sua AR glom, ARe S4e we Ul A9 4 ok, ®E 2m WA 5,000mel Welolx A4
4 5 ek

gl mE FIAAEFEAE S9E 9 ols ek FUIAATERA Az
WS oS AR Adydt. Ty ol oAE A9 slow 1 ofell ojste] o] WeVF WA H =

Az 10 A1) 3-(4,4,5,5-HEZHE-1,3,2-T}0| &AL H e@-2-¢)-Ol-7}u} £ o] 31

H
H , N
M { | S~
/’\*f N, . ;I/QB_BIO\.( PdACI2{dppf) / KOAG (/ ‘“_{\//\\{
e \9{\ o x0/< A — 0
B ¢ ¥
\Il\
{41

A4 197] 8] 500ml Tonbe 39 ZEfaTol -BRE-OH-7RbE 42g, WY U O|ETIEE 48g, o}A
EAF 2 50.5g, [1,1'-¥]2(cho] s w5 sl 24 vho] FRZBE(ID) 4g, ¥ 1,4-TFo] S2F 400m1 & Y2

T2 16A17F wuksleit), ¥reade Wzt 3 rjZzavey) B8 2Zsi, 2&2d f9S =E59uh. o2
Zades f-fw Eggulz FPa=rtEads AN §4S FEeke] 3-(4,4,5,5-0 2 Y-1,3,2-to]
SALHLEE-2-9)-OH-7HilE 49.5g2 AT, (& 99%)

NS (BSD) ¢ Dl 294

Azd 2: FHA(2) 3-(2.6-H S =23 d)-9H-7mpEe] $H4

H
N
(,\\/ aS . /@\ Pd(PPh3)4 | K2CO3 o /©CI
L cl cl
B-O Br
wa :
f.f/ 7‘\ !

\ '\\ /’NH

==

S 2

A E97] 319 500ml TR 3 S0 A Fo 194 A X3 3-(4,4,5,5-H Egtu€-1, 3,2-t}o] SA}
H@-2-9)-9H-7}u}ZE 32.5g, 2-HEN-1 3- ﬂlii‘%ixi, HEZ7|»~ Egudy~d ZeH(0) 6.5g, AL
F 46g 2 EFd 300mlF #EFE 100mlE Y 75CE 24A17F wRksTh WSS Wzl 3 ) Ezadey &
2 F&3a, F&9 §9& 5F30. ﬂﬂiiuﬂ%% n-32k %E% M2 AgI2elE gy AAS §9S
FF3819 3-(2,6-tF229d)-9H-7huE 25.5¢S AU (& 74%)

_35_



[0143]

[0145]

[0147]
[0148]

[0149]

[0151]

[0152]

[0153]

[0154]

ZIHSd 10-2017-0039892

MS (ESD) : [M+H]" 313

Az 3: 9-(HHlEM o] & 3-2-91)-3-(2,6-t] = 23 d)-9H-7}E 2] A

C[NHQ
B Cul 1 K3PO4 | N,

o7 ate] 250ml Fute 37 ZekaTo] Az 204 AxE 3-(2,6-t]FR2HY)-9H-7}HLE 9g, 2-
izl o3l 7.5g, S ersE 1.7g, EWA-1 2-olu|ieAto] 2RI 1g, AMJAMZEE 15.1g, U
=9 ElﬂﬂE‘OHEi 125ml& ¥ 55 150CE FAAATFY 16775t wrk 9 SFAIA FA. 9§
Wzt & gIEadad 52 FE350, 29 98 sFIgit. Ry -k e 4
H}E:LEHA AAE gAS FEsle] 9-(HHFM 0] @ H-2-U)-3-(2,6-UF 22 d)-9H-FHilE 13gS <
/V\‘:]'- ‘I‘E 67%)

m10 (UL O
E |

um 12 2 o

NS (BSD) @ Dl 495

Az 4: 3-(3-F2=-[1.1'-ule]#d |-2-9)-9-(H] sl o] @ H-2-21)-OH-7pu}=2] SHAd

Cl I Cl B{OH)»

O @ Pd{dba}2 ! XPhos / K2C0O3
+

% : M \: W
"J .'_,\r/\\}—//:-?"' '\:/f \Il}f/\\ \.Ib\j-
=L /‘i\/ =L = My
SUH 4

A 59 7] 819 250ml Snbe 39 ZEfaTo) A|Zd 394 A 23 9-(tjHll 2 o] @ H-2-U)-3-(2,6-HF =
299)-9H-7tutE 5g, AR ZYA 1.3g, HA(AFAROAIE)ZHE(0) 0.6g, 2-TAlO| SR A L AT -
2,4,6'-Egjo] ~Z2Fuloldd 0.5g, B ZHE 4.2¢S togdZyZuuEdE 125mS ¥al 222 150C
=2 %XW?%%D% 16A17FESE wRk 2 BFAA FAvh s W2t & fIRRdey) 52 FE51, FF
H &Hs FFY. tERIZ ey n-d4 £ E AYaznEaYY dAg §4E F
i—[1.1'—ﬂ¥°l»ﬂé -2-2)-9- (Tl Z=A}po] @ 3-2-9)-9H-7FutE 2.9g8 LUt (& 53%)

of

MS (ESD) : [M+H]™ 537
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Az 5: 3-([1,1':3" 1"-H 3 d]-2'-)-OH-7pu}=2] gHAd

O . | \l Pd(dba)2 / XPhos / K2CO3

2 B97) a9 250ml Toubg 37 ko] Alxd 2004 A% 3-(2,6-t1F2EHd)-9H-7HHE 10g,
dr 2492k 9.8g, BlA(tUld g ol E)FeHE5(0) 1.8g, 2-TAIo] SR NFE AT --2' 4 6'-EFolLZT R
vlolHld 1.5g, BHF ZF 13.3gS ydEdAZgFUdEdE 125mlE ¥ &%=E5 150CE FAAAFH 164
Heeh gk 2 SR/AIA FAG. wgAS ¥4 T fEERYey B2 FE5ta, FEE f9& 55390
Hazedesd -4 EFE8usE AgdazntEagy] Jrgk &9& FFske] 3-([1,1':3',1"-HaAE]-2'-
A)-9H-7FuHE 9.2g& AT (& 73%)

MS (ESD) : [M+H]™ 396

Ao 10 33tE(2)e] A

I B(OH); L J

Pd(dba)2 / XPhos | K2CO3 T

A 797] 319 100m] Snte 39 ZEfkaTo) A|Zd 394 A 23 9-(vjll 2M o] @ H-2-U)-3-(2,6-HZF =
ZH9)-9H-7F8lE 3.5g, FIHRZYM 2.1g, H=(UilAZdolE)ZEEF(0) 0.4g, 2-UArlo|EF 2 A ¥ 11
w-2' 4, 6'-Egjo] Az 2FnlolHYd 0.4g, B ZF 3¢S toddaZyIEow ey 75mlS %ﬁ 252 150T
2 FANAFY 164175 a2 FFA A FoUT, wsds W I gEEEduy B2 FE53a 59
Eds FH3UT. Bl%iiuﬂ%ﬂr -4t 2FEviE APIaRvEaHT AN &HE wHFste] IFE
(2)5 1.92 A} (& 48%)

MS (ESD) : [M+H]™ 578

I NMR(600MHz, CDCl3): & 8.25 (s, 1H), 8.11 (d, 1H), 8.00 (d, 1H), 7.90 (d, 1H), 7.86 (d, 1H), 7.62

(s, 1H), 7.56 (d, 1H), 7.53-7.46 (m, 5H), 7.39-7.34 (m, 2H), 7.21 (t, 1H), 7.15-7.09 (m, 8H), 7.08-
7.03 (m, 3H), 6.90 (d, 1H)
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AN 2: s}3HE(8)9] A

Cl Cl 0

- N o W Pdidba)2 / XPhos / K2CO3

A 29171 ske] 100ml Euke 3 ekl Az 3M Az 9-(HulEAo] e H-2-9)-3-(2,6-H ==
2Hd)-9H-7FFE 2.3g, 2-(TIWlEF&-2-9)-4,4,5,5-H Eetu|E-1,3,2-tho] AR ] 3.3g, H|Z~(tjwlde]
dlopAl E)ZeHE(0) 0.3g, 2-TAto] S 2R A A0 e-2" 4,6'-Egjo] AT adAnloldd 0.3g, Bt ZF 2¢8 ¢
S ZrvEolE 7onl& QWi 255 150C=2 FAAAFH 16475t ant 81 &FA7A FAvk. W
NE W7 § HSREdey B2 FE8a FFE {98 sHeln. uFEREvad p-di 2338 4
HAREIYY] FAF §AE FFHEte] F9E 8)S 1.7gS AUk (58 49%)

olo

il

MS (ESD) : [M+H]™ 759

H NMR(600MHz, CDCl;): & 8.10 (d, 2H), 8.05(d, 2H), 7.86 (d, 2H), 7.75 (t, 1H), 7.36-7.30 (m, 4H),

7.22(t, 2H), 7.20-7.12 (m, 10H), 6.84 (d, 2H), 6.56 (d, 2H), 6.22 (d, 2H)

Aol 3: 33 (10)¢] A

oY

B(OH),
= ./ Pd{dba)2 / XPhos / K2C0O3
-
B 40 o—
= S - il - A —_—
.

- - -
T

10

A 19171 ko] 100ml Fuke 39 ekl Azl 304 Az 9- (vl zto] @ #-2-9)-3-(2,6-T] 2=
23d)-9H-7htE 2.6g, UWlxFE-4-Ld-ReYlt 2.8g, HlA (A e dopA =) 22k (0) 0.3g, 2-TAtolE
2HEAF AT -2 4,6'-Ego]laZ2dutoldAd 0.3g, B ZF 2.2¢8 dHolddZY ey 7omlS ¥
LSR5 150CE FAANAFTH 16A17Et uk g SFAA Fvh. ghs ¥zt & gEzzvad &2

ar
FEota FEd &98 F3Y. HEERME o83t E9EvE dPaRvtEagy] dAR §98 F
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[0176]

[0177]

[0179]

[0180]
[0181]

[0182]

[0183]

ZIHSd 10-2017-0039892

Z3he] E (10)S 208 At (58 51%)
MS (ESI) : [M#H]™ 759

I NMR(600MHz, CDCl3): & 8.13 (d, 1H), 8.03 (d, 1H), 7.87-7.80 (m, 5H), 7.75 (d, 2H), 7.37~7.27 (m,

10H), 7.19-7.08 (m, 10H), 7.03 (d, 1H), 6.98 (d, 1H)

A Ao 4: F3E(16)9 A

o i e
i | ] B(OH)2 , ,
A L 0. Pd(dba)2 | XPhos | K2CO3

16

“n}o] 5 ]-2-91)-
W0k ) 25 (0)
EEEREREAE
}o% EREE

q

2oz 1) 7]

Az B7] &9 100ml Fulg 37 ZElxadol] AFd 4olM AxF 3-(3-FE=-[1.1
o-(twil zmpo] @ F-2-2)-9H-7HulE 2.9g, UMZEFE-4-L-H2YA 1.4g, H]2( quiélﬂ
0.4g, 2-TAto]|ZFR2ANZE AN =-2' 4,6'-EFo] Az aAuto)Hd 0.3z, B4 ZF 2.3g
el g 7omls 93 255 150CE FAAATH 16435t Rk 2 S-FA[A FA.
2RYEy 2 FE331 FE2H §98 5%, dE22den -5k 238
AN G gRS FEato] FE (16)S 2.3gS AU, (& 63%)

NS (BSD) @ Dl 669

I NMR(600MHz, CDCl3): & 8.14 (d, 1H), 8.02 (d, 1H), 7.87-7.80 (m, 3H), 7.75 (d, 1H), 7.37~7.25 (m,

8H) 7.17 (d, 2H), 7.15~7.05 (m, 12H), 7.01 (d, 1H)
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[0185]

[0186]
[0187]

[0188]

[0189]

[0191]

[0192]

[0193]

[0194]

[0196]

ZIHSd 10-2017-0039892

Aol 50 sstE(3)e] #A

_PA(PPh3)4 (K2C03

(98]

A 9171 8k 100ml Fube 35 ZEpagel] AlFe] 5ol A Alxg 3- ([ 3", 1" d]-2'-<)-9H-7}ut
£ 2.2g, 222 22-4,6-19d-1,3,5-E2ok 3g, HEHIA EddEsa %E‘rg(o) 0.7g, BXIZF 2.3¢g
< Held ﬂl:ﬂ i gel e 75mlS Wil SRE 150TR FAAIATH 16*1&%%} agk Bl EFAA S

A T gERadet B2 FEda 59 S48 sHSIT. dE 22 et -5t zal%uﬁg
Z %ELED}E:LE}M AN gNE FHatal, I RRWEoR AFAs F3tE (3)& 1.5gS ATt

NS (BSD) @ Dl 628

I NMR(600MHz, CDCl3): & 9.08 (d, 1H), 8.74 (d, 1H), 8.71~8.69 (m, 4H), 7.75 (d, 1H), 7.66~7.58 (m,
6H), 7.56~7.48 (m, 5H), 7.34 (t, 1H), 7.17 (d, 4H), 7.12 (t, 4H), 7.10~7.08 (m, 3H)

2R 10 33E (2)8 SAER Y38 frIHANRAA Ax
ITO (Indium tin oxide)7} 150nm F7E ¥ IEE 2 7|AS o|lAZE2F d45L §AE %= M-S st
I ARA & FEEv AR olF AlA At EEgEvtE ol &5ty Y] Z#Es 5 AA 0}1 2 F3

N2 Awe olEsslth,

ol9} o] FulE 110 ¥ AFL Foz A43ste] [T0 7)# o] DNIPDE ¥ Z23te] 60nm F719 A
FA=S A, oA Al AE FEZFoRA NPBE F#Fste] 10me Al BE¥FEES FdAsigon,
ojoJA] A2 AFFE TORA nCPE T8 20me] A2 EFESTS FAATE. oA I3HE (2)F T~
ER 3t F&FELTE 0.1nm/sec, Fir69 T2AEEE 0.0lnm/sec® &3, S&REE vlgo] 1097 HEE
Fir6E =33t 3553 9o $335S 40nm 72 FAZs8ch. 1 9ol AAE AdF o224 TSPO1S &
zZte] 15mme] AN E ASTS FAsklen, 1 9o TmPyPBE ﬁﬂo}ﬂ 15mme] AAFETE Pl on,
A7) AAFES AR LiQ 2met GFuE [Al] 50mE £xAoR F FHRste] &=

AL G225 Ax3H8IT.

o

(

, ZF BEo FAE&EE== F7]E2<2 DNTPD, NPB, mCP, TSPO1, TmPyPB+= 0.1 nm/sec, LiQE 0.02 nm/sec,
AT FL 0.2 nm/secE AT},

AN G 2: B5HE (8)S S AER Xdsle fU| AT HAA Ax
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[0199]

[0200]

[0202]

[0203]

[0205]

[0206]

[0208]

[0209]

A A e 3: shsE

E (10)S 32EF X35l Fr| ARG AR A X

2EZ 3= (2) Al
Z1AAEF RS Azl

o gE(10)E AHEE de Al9lstas

5
[N,
>,
>
2
S~
Lot
ol
i
-
93
o
fol
>
(T
fr
L
ot
Lol
rlr
Ho
N
[l
A
1)
ol
o
K9
>
N

= 3= (2) tald
¢X}-§— Azt

2R 50 3IEHE ()8 SAER

WG] TAER BeE(2) il = )e AHER e Alelstae

ZIAAEFAE Azl

AR 14 WS L AAE AeFon G
=]

1} BAE

m{n
S
=
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AN 19 BAS EoR §

A e 19} AR W oR
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[0211]

[0212]

[0214]

[0216]

[0217]

[0218]

ZIHSd 10-2017-0039892

A7) axpA A ol A AFE-3F DNTPD, NPB, mCP, mCPPO1 2 TSPO1, TmPyPBe] F-x%21& ol#jj¢} Zt}.

L " " N — N
= . 8
= &\ 7 NPB
DNTPO
|
N
e _ N 0 N S
o 140
N I
mCe TSPO1
TmPyPB
O
5B
N NS )
.'.._—,\
mCPPO1

o, £AAAE 1WA 5, % AAume 1o Wb AxH f7AATFLAE 100 cd/n’ HEAH 5HL ]

Wt 1 ARE sh7] ® 19 e
* 1
T STEE AR 100 cd/m ol A] 100 cd/mol A 3 wae
TE5AL% (V) (cd/A)

A 1 }EE (2) 6.2 22.2

DAL A o] 2 3E (8) 65 21.0

A A 3 sistE (10) 6.4 20.5

2AAA A 4 3132 (16) 6.2 21.6

2 A A 5 stE (3) 4.9 20.9

A 1 mCPPO1 7.2 19.3
AEages AS 0V FE 10 VA AsA7194 I =A (Minolta CS-2000)E o]&3dte] 1 wje 3w E =A
3la, S5AE IJ=ges AFHez Yol AyE Ak, T3, AFF FHL FZ=A(Minolta CS-2000)E ©]§
3l SA3HA T

1o w2w, B gy A 1 R 5, @ vlud 19 wE SgES B3 TAER IFEtE fr)Hd
Adg oAb AHE A3, Fo nCPPO1S AHESH A} wlalste] Fmggo] FAH L, FEHYe] HaEo] 5

=
_ o o wlol=
T s Hole A &dF 5 U
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