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;8 A2 g or dd4ds, -0-, -NH-, -CONH- HE+& C6-C200tReoln; L2 ©d a3 EE (6-C20012 4
ojw; Ly WA Lpt C2-C20&Ad#AIH; Ay WA Ape A2 FHHo=  (6-C200tHdelH;  Ap
C1-C20-A ¥, C6-C200td @l == (3-C2308 | Zotdalo]n; Ry WA RS AR SgFow 4 (4-03023

Li1—A11—Ryy

—z 2L
Al HEE NHCOOHO ™ Roy WA Ry M2 HHA oz F4, C1-C2083A], %J\LQ*AWR& T

R ARRe o) S gln,
uth sgAsA B owgel o Adele] B FHd @ ARy GBS ] S 212 wAE F 9

(7] sheka] 2-1094,

©C 6-C300td Aol ;
7= C2-C20d7Ad dlo]w ;
Lue C2-Clod7Ad dlo];

bE 0 EE 19 AgrolH;

Ru 2 RpE M2 SHHOR 10308 o] 0];
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[0234] Ry WA Ry A& EgFor 4, T2, C1-C30%¢FA], Ri o]t}))

[0235] et el Al B o) o AAdd] wE Feh 2t aly] et 13 wi ay] et 1= A" 5 Ao

[0236] [s}eh2) 13]

[0237]
[0238]

Rz

Al

IL—A,—R4
[0239]
[0240]
[0241] , -NH-, -CONH-, -NHCO- H=& (2-C30¢7ddo|n;
[0242] -C30& 4, C2-C30¢A LA == (6-C300+H o] ;
[0243] A H Aye AR SHH o= (6-C300FE oI H;
[0244] Ris @ Rue A2 Eg8og 4, 327, (1-3023A], CHO %=+ NHCOOHO|™ ;
[0245] Rt A Ros A= EPAo= T, k270, C1-C30¢-=A] T

T13
Az
/-/fll_AM’_‘Ru
S S
i
s OGS g S
oM, ax 0 H= 19 AFolt}.)

[0246] Hoh v e B oarme] o Moo wE 33F2 13 i 384 1404 7, WA 2,5 AR Sgzow o

dAs -0- EE= -000-019; L 2 Lyx AR EYHAF o @AdAT = C2-C20¢8A ol ; Ay 2 Aus A
2 EyPdos (6-Cl2old#o]™; Ry ¥ Ruye A= 5402 4, =27, CHO B+ NHCOOH®]™; Ry WA

R13
A13
\,/O/N Ajs—Rqa
. Jf@
Ry ME S5YHoZ F4, C1-C0LFA] B o]
W, aE 0 EE 19 45 F glov, o /2% 7, WA 2E AR SERoR uddy, -0- EE
-0C0-olH; L; ¥ Lt M2 SHAoR vdA T C2-6daAddoln; Ay B Ayt MR SHH o2 (6-C12

ofgl@loln; Ry ¥ Ryt AR HHAOR 4, @271, CHO Hi= NHCOOHO ™5 Ry A Ry A2 HHA o=
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[0279]

[0280]

[0281]
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Wyl o Aaldel W ety 1w HAHE 24 8% A2y BgEe dGw 7 wY adel ¢
& Jbsse, old@ f7] @Y At BB daZdoel FX, FeAR UaBde] X, @A i w9 3
W W g g % B EE N Fed 29§ 33 SolA AuEs g A4gE & Qovt, ol @

A9 o FUE Bol FAYoR My,

71 g 2AZHOLED) = Al A= (BLD), A& & GG WHR), L3S EM), A=A}

= o
S(EL2E T 2 F duh

271 AL A=ELD S =3d4e Zhev. Al A5ELD S sta A5 e =59 5 v, Al A5ELDS F
© WA A5 5 Advk Al ASELD 7 F3E AS59 49, Al A=(ELD =

#E A5, BEALY A5 ®
o F<% A3tE, A o2, [TO(indium tin oxide), 1Z0(indium zinc oxide), ZnO(zinc oxide), ITZO(indium

tin zinc oxide) o= X&% 4 9o},

A7 Al AF(ELD o] 5 A5 e 9y A5 FAS-, Al A5(ELD 2 Ag, Mg, Cu, Al, Pt, Pd, Au,

Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti E¥& o]E9 3 Eo|} EFE(JE B9, Ags Mg &%

B g 5 9o,

w3k, A7) Al AZ(ELD S A7 242 dAE vapgdoly whE et 2 [TO(indium tin oxide), IZO(indium

zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) S22 dAYH T ZAdTE I3l B9

= 7x2Y ¢ Jduh. ¥ 92, A1 AF(ELD) S IT0/Ag/1T02] 3% F-xZ 712 ¢ oy, old IAHE AL

ofyt},

A7 A1 A=(ELD 9] FAE A o=, 1000A WA 10000A, 1000A WA 3000A <Y 4= SUrt.

A7 AE 5 GRS ¢ EAE o]Fojzl gddS, B9 A Fol @ddF = H
To AR T EAR oFox HFo & zle vus 7x2E M ATH. d A=, A7 ZE FF 99
(HMR)2 A¥ FAFHIL) & AT F4FTWEL)Y ddF9 +2E M & 9, ¥ 74 243 AFF
FE BAE o]Fo ddE FxE HE i dv. £33, AT FF dYUHR)S, BFY ME gE 22
o]Fofzl ddFe] F2E ZAY, Al AF(ELD)oZRE A2 A5E FF FYSTHIL/AFT 55 HIL),
4E FYSHIL/AET FH5SHIL)/AE HAS, e FUTHIL)/AE AT, 38 FEFHIL)/EE ¥
T e AT FAFUHIL/AT FFSHIL)/A AAS(EBL)S 725 7Hd & glov, oldd dAHH= AL
oft},

A7l A 5 99U, J¥ AW, 231 Zgd, A2EY, LBH(Langmuir-Blodgett), AJAA
Ay o)A AW #o]A AAAY (Laser Induced Thermal Imaging, LITI) 53 #& vks wyS
ol &3t FAE + U

AT FYUSTHILS ¢ o=, FEZg=ZA]old(copper phthalocyanine) 59 X @2 Aol (phthalocyanine)
3}3E; DNTPD(N,N'-diphenyl-N,N'-bis-[4-(phenyl-m-tolyl-amino)-phenyl ]-biphenyl-4,4'-diamine), m—
MTDATA(4,4",4"-tris(3-methylphenylphenylamino) triphenylamine), TDATA(4,4'4"-Tris(N,N-
diphenylamino)triphenylamine), 2-TNATA(4,4" ,4"-tris{N,-(2-naphthy!l)-N-phenylamino}-triphenylamine),
PEDOT/PSS(Poly(3,4-ethylenedioxythiophene)/Poly(4-styrenesulfonate)),
PANI/DBSA(Polyaniline/Dodecylbenzenesul fonic  acid), PANI/CSA(Polyaniline/Camphor  sulfonicacid),
PANI/PSS((Polyaniline)/Poly(4-styrenesulfonate)), NPD(N,N'-di (naphthalene-1-yl)-N,N'-diplienyl-
benzidine), Eg¥Hdols X35l ZZ|NHEA=(TPAPEK), 4-Isopropyl-4'-methyldiphenyliodonium
Tetrakis(pentafluorophenyl)borate],  HAT-CN(dipyrazino[2,3-f: 2',3'-h] quinoxaline-2,3,6,7,10,11-
hexacarbonitrile) & X3 F& Urtt.

A7) AE FETHILS 4 A=, N-#Hd7hE, S dhbE 59 JhEA FEA, EF W ({luorine) ]
54, TPD(N,N'-bis(3-methylphenyl)-N,N'-diphenyl-[1,1-biphenyl]-4,4'-diamine), TCTA(4,4"',4"-tris(N-
carbazolyl)triphenylamine) S3 Z<& EgudoldlAl 54, NPD(N,N'-di(naphthalene-1-yl1)-N,N'-
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diplienyl-benzidine), TAPC(4,4'-Cyclohexylidene bis[N,N-bis(4-methylphenyl)benzenamine]), HMTPD(4,4'-
Bis[N,N'-(3-tolyl)amino]-3,3'-dimethylbiphenyl) &< ¥3}3 4% t}.

A7 AR} AAF(EBL)2 & 7]etokel &elzl dnbaR] Aung 3¢ & Aok, A2 AAF(EBL) S ¢ o=
N-#ld7hutE,  Eu|d7htE 5o JhEEA §EA, EFe@W(fluorine) A FEA, TPD(N,N'-bis(3-
methylphenyl)-N,N'-diphenyl-[1, 1-biphenyl ]-4,4'-diamine), TCTA(4,4" ,4"-tris(N-
carbazolyl)triphenylamine) %3 2 EzZl#dolwlAdl %A, NPD(N,N'-di(naphthalene-1-yl)-N,N'-
diplienyl-benzidine), TAPC(4,4'-Bis[N,N-bis(4-methylphenyl)benzenamine]), HMTPD(4,4'-Bis[N,N'-(3-
tolyl)amino]-3,3'-dimethylbiphenyl) £+ m(P 5= ¥3& 4 ).

A7) A F45 d9HR)Y FAE 100A WA 10000A, 100AWHA 5000AL 4= vk, Ad FI=MHIL) Y F
E, ¥ 42, 30A WA 1000A0)al, AF FEFML)Y FAE ¢ o=, 30A WA 1000AY < U},
3k, A7) WA} AXZ(EBL) ¢ FAE, 4 42, 10A WA 10()()on ES 9\}1\1:]- Hg 2= z
A=(HIL), A& %%(HTL) 9 Az AAF(EBL) &2
A TE AR A glo] RE2YE Ak ZE FF

fin)

a
=
=
(e}
]
e
o
m
dll
by
L
Lot
i
o &

(cyano)”7] & 3HE 5 sivd 9121} g = AL 0}‘45} ”7] p-=#
TCNQ(Tetracyanoquinodimethane) = F4-TCNQ(2,
JJr

FEA, g2 U4%E % Eund AsE

L)
N
o
A
i

o @
t—F
=
o
ety
=
o
-
o
t—F
o)
—t
=
o
3]
<
o
=
(&)
ta)
=4
=
&)
=%
8
9]
—t
=
)
=
&)
N

oﬁ ol lm

%—c 'ELé:‘ ke 5& ' ¢ dey, ol ®

a
i

(]
p}p
o
filo
X0, o st
)
>

n

ol
e e ye

2, 4% ¢4 dAAWE BT AT R AR AATE) B A9 i o
%

22 Ay

r
B
ol

oy

o2
1
(=

)—]

z

(o

fr

Jz
i)
o,

of]

n
o}-}

o

2
=

H
z

o

fr
lo
= r
5
i)

o
o

GBS (EML) 2 A 7% JY9WHR) o AT, 3335 (EML)2> o o=, 100A WA 1000A FE= 100
] ()] H o

1
A 1A 30049 FAE e AL 4 A%, B9 AR o
2 BAR oFolxl BYUF Ei B AR e BAR oFold B4el 3¢ 2t UF F2E M 5 9
o.
oML, A% B owgel A ANl mE P B 19 FHA FF A2 SFEol WHFH(BIL)
of TS AL o F Fol MU, ki, old osje] AN AL ok, ¥ wel A AAoo] we
71 S 1] 24 B ARG APES AL AFOLD B A2 AFED Aolod ATL 1S oLl §
A% F A ahtel Fol xE 5 Ao, o o=, ® wne] o Axdd] we A7) HetA 19 ZHA A
g ANxY S 4T 25 JAWR T AL 5 Aok, D A=, ¥ Ay 37 5ot 19 3
44 @Y A2 BB AT FESU) EE A4 AANSELA THEE 2D 5 Al
A7) BFFELS B owEel S84 12 BAEE 449 8% ARy HEEe 23Y 5 k. A0
2, 47 BBFELES 37 FA 19 FHA 3 A2 FFES SeuduEzeels (PDF), ¥
du Froctelse EgErosdade FEEA (PDF-IFE), vded EFode=e iEen °ﬂ

(

)
Lo
H

&5 @A (PVDF-HFP), HIdz|dlA]olifol=ol nidolAE o] ES] FF3 (P(VDCN-VAc)), Yd&-1
(nylonll), Zg%#oF-9 (polyurea-9), Zgu|dE=elol= (PVC), Zdolad2UEY (PAN), Zgzd O}Xl
oel2 UEY (PPEN), EFddASAIe|= (PE0), E ZHZE £& (PES)CR o|Foizl 7o ZHE AH
£ 1% ol vy E o xed & gloy, pAFozE ZbdeldEaee]= (PVDF), Hdzldl Z5
glol=9} Eg|ZRo gl FF3A (PVDF-TrFE), Bldeldl ZFoelol=9} dNZFo 2odalle] ¥%

,
0%
2

) 5]
2

)

H
FAE U EFT & Ak ) v

1=
A (PYDFHFP) 5] %27 % FldE sy 12 ekl 254 39 A7)
%9 shgBel BAHE WA 2 wegEy J%e F8% ¢ A, F9el webds seold sFgel o
) PR A71Fe ARA4 L Ade wAss A5 FAT 4 Atk B9, 7] 2PFELS B Uy
o WP A2Y HFES) BAE W ERES O EFT 5+ Utk EAEE FYHOE At B
du 5w @der go

U, o4 o=, Algs(tris(8-hydroxyquinolino)aluminum), CBP(4,4'-bis(N-
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carbazolyl)-1,1'-biphenyl), PVK(poly(n-vinylcabazole), ADN(9, 10-di (naphthalene-2-y1)anthracene),
TCTA(4,4',4"''-Tris(carbazol-9-yl)-triphenylamine), TPBi(1,3,5-tris(N-phenylbenzimidazole-2-
yvl)benzene), TBADN(3-tert-butyl-9,10-di(naphth-2-yl)anthracene), DSA(distyrylarylene), CDBP(4,4'-
bis(9-carbazolyl)-2,2'-dimethyl-biphenyl), MADN(2-Methy1-9,10-bis(naphthalen-2-yl)anthracene),
DPEPO(bis[2-(diphenylphosphino)phenyl]ether oxide), CP1(Hexaphenyl cyclotriphosphazene), UGH2 (1,4-
Bis(triphenylsilyl)benzene), DPSi0; (Hexaphenylcyclotrisiloxane), DPSi0,(Octaphenylcyclotetra

siloxane), PPF(2,8-Bis(diphenylphosphoryl)dibenzofuran) 5 A& 4 t}.

37 B (EML) 2 480nm W ¥he] 3 9 zhe= HAFE gt Y 5 3, FAFOEE 430nm WA
480nm, Bt} A A o2 440nm WA 480nme] I+ Z .

2 e A AAde] mE EHE ARZAE Age] de A& olyn, Yske g
& AEste] AEE & u. FAEA dEE RS HA IRs e Ay, 3E EdHE
PIQIr(acac)(bis(1-phenylisoquinoline)acetylacetonateiridium), PQIr(acac)(bis(1-
phenylquinoline)acetylacetonate iridium), PQIr(tris(1-phenylquinoline)iridium),
PtOEP(octaethylporphyrin platinum)®} Z-& <133 E&o|u}, Alqs(tris(8-hydroxyquinolino)aluminum)®} #2-&
Fg E4do] AHEE F oy, old ddH AL ofyn. wFTo] mA IFs e A, ¥ THERE
Ir (ppy)s(fac tris(2-phenylpyridine)iridium)<} 7z QA FE-A o, Alg3(tris(8-
hydroxyquinolino)aluminum), SYEZHAIA 3}3HE, steldA] s3tE 2 22 FF EZo] 484 '}F °1°Ur,
ole] dAHE AL olYrh. WFFo] HA WIS = AS, HY ZHEZE (4,6-F2ppy).Irpicet 7S 1P
2oy, spiro-DPVBi, spiro-6P, H="HRA(DSE), HXAE A}, PPVA] 1Bz}, otE
AlA 33E, deldlA setE T 22 Y Edo] AEE 4 o, oo dAE AL oyt

& GAER)Z, & AASMHBL), A2 FF
o

ol

A7) AR FE GYERS 9d BER o]FoR gddF, 5o AR gE B hwv HdE e B
ol N e B4R o]Fol7 %1 o
Az FYS(EIL) Ex AR £45 }Zﬁ ”é%%v}¢%

AaL =
2 oFold BAE FRE M SR A BY, A4 £F QAERE, $40] A2 GE A2 ol
A

()
(o3
o
i)
S
w
=
a~]
o]
(@)
;é
H G)
e

GdSe F2E AAY, $ESEL) 2R E A2 A5 A 55 EIL) /AR FUS(EIL), BT AAS
(HBL)/ &AL %5 (ETL) /AR F+US(EIL) 7325 7 & Jou, oo 45 = AL ofyr},

271 AR FE B9ERY FAE 4 o=, 1000A WA 1500A1 3 = Ak

A7) AR FE G9ERS, ¥ FAY, 281 ZYH, NEEW, LB (Langmuir-Blodgett), A A
U o)A ZAYY  #o)x @A (Laser Induced Thermal Imaging, LITI) 53 & thakst vy s
o] g3t FA4E 4 U

d71 AR eE F9(ER)e] AR FEFEILS 23E A4S, A FF 9ERS Algs(Tris(s-

hydroxyquinolinato)aluminum), 1,3,5-tri[(3-pyridyl)-phen-3-yl]benzene, 2,4,6-tris(3'-(pyridin-3-
y1)biphenyl-3-y1)-1,3,5-triazine, DPEPO  (bis[2-(diphenylphosphino)phenyl]ether oxide),  2-(4-(N-
phenylbenzoimidazolyl-1-ylphenyl)-9, 10-dinaphthylanthracene, TPBi(1,3,5-Tri(1-phenyl-1H-
benzol[d]imidazol-2-yl)phenyl), BCP(2,9-Dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-Diphenyl-
1,10-phenanthroline), TAZ(3-(4-Biphenylyl)-4-phenyl-5-tert-butylphenyl-1,2,4-triazole), NTAZ (4-
(Naphthalen-1-y1)-3,5-diphenyl-4H-1,2,4-triazole), tBu-PBD(2-(4-Biphenylyl)-5-(4-tert-butylphenyl)-
1,3,4-oxadiazole), BAlq(Bis(2-methyl-8-quinolinolato-N1,08)-(1,1'-Biphenyl-4-olato)aluminum),
Bebqs(berylliumbis(benzoquinolin-10-olate), ADN(9,10-di(naphthalene-2-y1l)anthracene) @ o]59] ZES

xEer 4 glong, oo A= AL ofyr),
A7 AR 5 (EILES T+ o o=, 100A WA 1000A, 150A WA 50Ad = Avt. AA $53F(ET
LE9 FAZ A= vkt 22 198 0S5 49, A0 F5 AY Aefle] Sy o A F
%:E}H.O_ O = 015}

=F'o= ©w= T > .
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A7 AR FE JAER)e] A FASEILS g 4S5, dAx 4 99 (ER)S LiF, LiQ(Lithium
quinolate), Li0, Ba0, NaCl, CsF, Ybo} 2& &@Eld= &%, & RbCl, RbIg #e 273} 4 So] A&

g 5 gout ool BAHE e ohith. Ax FUAFEILS EF A4 & 23 dAde £7] 359

(organo metal salt)o] &3tg EAZ o]Fold £ A}, f7] 59L& oA ¥l= Y (energy band gap)°]
2F 4eV o] Edol & & Q. A dE, §7] F59L T4 olAElo]E(netal acetate), =4 Wzl o]
E(metal benzoate), T% ol EOSIHOIE(metal acetoacetate), TE  olAHOAEY 0] E (netal
acetylacetonate) T=¥ 4 X olg o] E(stearate) S X8 4= ).

7] Ax FAF(EILES] FAE 4 o2, 1A WA 100A, 3A WA 90AY = Ik, Ax FA=(EIL)E2
FAZ Aed viet 22 HeEs wE Ag, AFHA 5 A e glo] wExye AR dAx 9 &
Ae IS & U

A7] AR = GG ER)S UM AFe vie} o], AF AAFHBL) S e 4= vk, AT AASHBL)S

odE 5o, BCP(2,9-dimethyl-4,7-diphenyl-1,10-phenanthroline), Bphen(4,7-diphenyl-1, 10-
phenanthroline), =% DPEPO (bis[2-(diphenylphosphino)phenyllether oxide) & ¥3& 4 Jor}, o]
S = A2 oYt}

A2 A= (EL2)° AxL ¢ GA(RIR) Aol ATk, A2 A= (FL2)S %% A= e o549 5 Aok, A2 A
Z(EL2)2 F348 A5, 5HE A5 Eve TAN A5 5 Advk. A2 A5(EL2) 7 F34E A5 A9, A2
x4:L(EL2) 2 F£% AgtE ) A o2, ITO(indium tin oxide), IZ0(indium zinc oxide), ZnO(zinc oxide),

=4
ITZ0(indium tin zinc oxide) SO &2 o|Fold 4 glt}.
3

A7) A2 AF(EL2)o] WHEIE A= e AL WS A4S, A2 IS(EL2)2 Ag, Mg, Cu, Al, Pt, Pd, Au,
Ni, Nd, Ir, Cr, Li, Ca, LiF/Ca, LiF/Al, Mo, Ti E+x o]&<% X33+ 3gEo|y EE(dE S0, Agof
Mgel £85)S 298 F vk, e A7) 42 ¥ v ptol} wkREIE 9 IT0(indium tin oxide),
[Z0(indium zinc oxide), ZnO(zinc oxide), ITZO(indium tin zinc oxide) S22 PFAHH Fv L=Hd=S ¥ 33}
T 5T T Fx2Y A, A2 AF(EL2)S ExE AS AdE F k. A2 AF(EL2)e] BE AFT
A=W, A2 AF(EL2)9] AFgS A AL 5 At

2 ol o Arjde] mE 7] WF A= Al WS (ELD ¥ A2 AF(EL2)o) Z2F Aol A7k wel A

ole)e AET &% ARG AX HF=EM)OR o, A2 A=
(EL2)2HE F9= A7t "4 6 9 ERES AH 23S EN) 2 ojsHrt. Ao AT 33 (BN
L)l AAzsted o7& (exciton)E AAAsIH, AA7|A7F of7] Fejol A wlg AHZ HojX A wgsiA &

gy, e, olste] Axds B e dAs] A9

ool ebA,  WAA 2 FFHslel ASE Goluh ol B AIA oulz SN a4 5ol
Aol o Ayar] g8 gole] Ade HastA Aol
G ootk 9= zhste] ¥ wgel J1&H Aol Pash olvls Adow s uolok g whelA, B

B

A 1A A deh mel] mAlE A2 3ol v v AR o AAjdel =3d #oln & i

o] 71EAR AMEE B uidsks A2 oivRg, B ZAAR SlolA ole2 dAE ¢ e vdd ds=
KR
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[0312]

[0313]

[0314]

[0315]

[0316]

[0317]

ZIHSd 10-2022-0006838

ol2 EQ7] slolA F4 "HEGSO)=EZFE (100 mL)ol 4-(1,2,2-triphenylvinyl)benzaldehyde 5.41g
(15.0mmol, 2.29%) % diethyl(3,5-bis(3-decyloxystyryl)phenyl)methylphosphonate 5.07g (6.8mmol,
193)S H713 €90 0 CE FAsAN ZF HE-FEAlo|= 2.52 g (22.5mol, 3.39%)E H7bstit.
|AE 0 CollA 1ATF & WA F ALoA F7tE 1AI7F Sk A Zlt, HeEdES A= A3
I, golFrEmHRIoR F&5t1, PFE AHE & ImadgoR Axsglt. o3 &, &mE Iy 3t
g7t A Z5] FEetEadqy (el S22 /ALl FE i 11DE FE AAgte] 1A

I NMR, & (ppm) = 7.43 (s, 3H), 7.42 (d, 10H), 7.26 (t, 6H), 7.15 (t, 2H), 7.11 (t, 3H), 6.99 (s, 6H),
6.98 (d, 2H), 6.93 (s, 2H), 6.62 (d, 2H), 3.94 (t, 4H), 1.71 (p, 4H), 1.33 (m, 4H), 1.29 (p, 24H),
0.96 (t, 6H).

2718 oA FEEd 9 s gy

o

tol shehe 2 WA 288 Alxsiglon, Axd e & 19 e

(e}
gl
¥ 1
i%% e = 'H NMR, & (ppm)
9 7.43 (s, 6. 7.42 (d, 121). 7.%6
(t, 4, 7.15 (¢, 41, 7.11 (¢,
o). 6.99 (s, 12H). 6.98 (d, 4H).
6.93 (s, 41), 6.62 (d, 4H), 3.94
(t, 8), 1.71 (p, 8H), 1.33 (m,
8H), 1.29 (p, 48H1), 0.96 (t.
1211
3 7.43 (s, 6. 7.42 (d, 121). 7.26

(t, 4H), 7.15 (t, 4H), 7.11 (t,
20), 6.99 (s, 12H), 6.98 (d, 4H),
6.93 (s, 4H), 6.62 (d, 4H), 3.94
(t, 8H), 1.71 (p, 8H), 1.33 (m,
8H), 1.29 (p, 48H), 0.96 (t,
12H) .
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7.43 (s, 9H), 7.42 (d, 14H), 7.26
(t, 2, 7.15 (t, 6H), 7.11 (t,
1H), 6.99 (s, 18H), 6.98 (d, 6H),
6.93 (s, 6H), 6.62 (d, 6H), 3.94
(t, 12H), 1.71 (p, 12H), 1.33 (m,
12H), 1.29 (p, 72H), 0.96 (t,
18H).

7.43 (s, 12H), 7.42 (d, 16H),
7.15 (t, 8, 6.99 (s, 241,
6.98 (d, 8H), 6.93 (s, 6H), 6.62
(d, 8H), 3.94 (t, 16H), 1.71 (p,
16H), 1.33 (m, 16H), 1.29 (p,
96H), 0.96 (t, 24H)

7.48 (d, 8H), 7.43 (s, 3H), 7.42
(d, 20), 7.26 (t, 20), 7.15 (t,
o), 7.11 (t, 1H), 6.99 (s,
6H), 6.98 (d, 2H), 6.93 (s, 2H),
6.77 (d, 4H), 6.62 (d, 2H), 3.94
(t, 4H), 1.71 (p, 4H), 1.33 (m,
4H), 1.29 (p, 24H), 0.96 (t, 6H)

7.43-7.42 (m, 13H), 7.31-7.26 (m,
6H), 7.15-7.11(m, 4H), 6.99-6.93
(m, 10H), 6.62 (d,2H), 3.94 (t,
4, 1.71 (p, 4H), 1.33-1.29 (m,
28H), 0.96 (t, 6H)

7.43-7.42 (m, 13H), 7.31-7.26 (m,
6H), 7.15-7.11(m, 3H), 6.99-6.93
(m, 10H), 6.62 (d,2H), 3.94 (t,
41, 1.71 (p, 4H), 1.33-1.29 (m,
28H), 0.96 (t, 6H)
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7.43-7.42 (m, 13H), 7.31 (d, 6H),
7.15 (t, 2H), 6.99-6.93 (m, 10H),
6.62 (d, 2H), 3.94 (t, 4H), 1.71
(p, 4H), 1.33-1.29 (m, 28H), 0.96
(t, 6H)

10

7.43 (s, 3H), 7.42 (d, 10H), 7.26
(t, 6H), 7.15 (t, 20), 7.11 (t,
3H), 6.99 (s, 6H), 6.98 (d, 2H),
6.93 (s, 2H), 6.62 (d, 2H), 3.94
(t, 4H), 1.71 (p, 4H), 1.33 (m,
4H), 1.29 (p, 32H), 0.96 (t, 6H)

11

7.43 (s, 3H), 7.42 (d, 10H), 7.26
(t, el), 7.15 (t, 20), 7.11 (t,
30, 6.99 (s, 6H), 6.98 (d, 2H),
6.93 (s, 2H), 6.62 (d, 2H), 3.94
(t, 40), 1.71 (p, 4H), 1.33 (m,
4H), 1.29 (p, 44H), 0.96 (t, 6H)

12

7.43 (s, 3H), 7.42 (d, 10H), 7.26
(t, 6H), 7.15 (t, 2H), 7.11 (t,
3H), 6.99 (s, 6H), 6.98 (d, 2H),
6.93 (s, 2H), 6.62 (d, 2H), 3.94
(t, 40), 1.71 (p, 4H), 1.33 (m,
4H), 1.29 (p, 64H), 0.96 (t, 6H)

13

7.43-7.42 (m, 11H), 7.31 (d, 4H),
7.15 (t, 2H), 6.99-6.93 (m, 10H),
6.62 (d,2H), 3.94 (t, 4H), 1.71
(p, 4H), 1.33-1.29 (m, 28H), 0.96
(t, 6H)

14

7.43 (s, 3H), 7.17 (d, 2H), 7.15
(t, 2H), 6.99-6.93 (m, 8H), 6.62
(d, 2H), 3.94 (t, 4H), 1.71 (p,
4H), 1.33-1.29 (m, 28H), 0.96 (t,
6H)
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7.43 (s, 6H), 7.17 (d, 4H), 7.15
(t, 4H), 7.01-6.93 (m, 22H), 6.62
(m, 5H), 6.46 (d, 6H), 3.94 (t,
8H), 1.71 (p, 8H), 1.33-1.29 (m,
56H), 0.96 (t, 12H)

7.43 (s, 9H), 7.17 (d, 6H), 7.15
(t, 6H), 6.99-6.93 (m, 30H), 6.62
(d, 6H), 6.46 (d, 6H), 3.94 (t,
12H), 1.71 (p, 12H), 1.33-1.29
(m, 84H), 0.96 (t, 18H)

7.43 (s, 30), 7.18 (d, 2H), 7.17
(d, eH), 7.15 (t, 2H), 6.99-6.93
(m, 8H), 6.62 (m, 3H), 6.46 (d,
a0, 3.94 (¢, 4, 1.71 (p, 4H),
1.33-1.29 (m, 28H), 0.96 (t, 6H)

7.43 (s, 3H), 7.18 (d, 4H), 7.17
(d, 2H), 7.15 (t, 2H), 6.99-6.93
(m, 10H), 6.62 (d, 2H), 6.46 (d,
2H), 6.35 (d, 4H), 3.94 (t, 4H),
1.71 (p, 4H), 1.33-1.29 (m, 28H),
0.96 (t, 6H)
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19 7.71, (s, 1), 7.55(d, 3H), 7.50-
OO 7.40 (m, 11H), 7.30 (d, 4H),
S ) 7.24 (d, 1), 7.15 (t, 2H), 7.08
(t, 30), 6.99-6.93 (m, 8H), 6.62
{ (d, 2i), 3.94 (t, 4, 1.71 (p,
) o 4H), 1.33-1.29 (m, 28H), 0.96 (t,
'0-C1oH21 6H)
N
20 11.0 (s, 1H), 8.42 (s, 1H), 7.95
d, 1), 7.71, (s, 1), 7.61-7.30
(m, 17H), 7.24 (d, 1), 7.15 (t,
2H), 7.08 (t, 2H), 6.99-6.93 (m,
100), 6.62 (d, 2H), 3.94 (t, 4H),
1.71 (p, 4H), 1.33-1.29 (m, 28H),
0.96 (t, 6H)
21 7.71, (s, 2H), 7.55(d, 2H), 7.50-
7.40 (m, 14H), 7.30 (d, 4H),
7.24 (d, 210), 7.15 (t, 4H), 7.08
(t, 2M),  6.99-6.93 (m, 20H),
CroHereg 6.62 (d, 41), 3.94 (t, 8H), 1.71
(p, 8H), 1.33-1.29 (m, 56H), 0.96
(t, 12H)
22 7.43 (s, 3H0), 7.17 (d, 20), 7.15
(t, 20), 6.99-6.93 (m, 8H), 6.62
(d, 2l), 3.94 (t, 40, 1.71 (p,
4H), 1.33-1.29 (m, 36H), 0.96 (t,
6H)
23 7.43 (s, 3W), 7.17 (d, 20), 7.15
(t, 2H), 6.99-6.93 (m, 8H), 6.62
(d, 2H), 3.94 (t, 4H), 1.71 (p,
41), 1.33-1.29 (m, 48H), 0.96 (t,
6H)
2 7.71, (s, 1), 7.55(d, 3H), 7.50-

7.40 (m, 11H), 7.30 (d, 4H),
7.24 (d, 1), 7.15 (t, 2H), 7.08
(t, 3H), 6.99-6.93 (m, 8H), 6.62
(d, 2H), 3.94 (t, 4H), 1.71 (p,
4H), 1.33-1.29 (m, 40H), 0.96 (t,
6H)
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25

7.71, (s, 1H), 7.55(d, 3H), 7.50-
7.40 (m, 11H), 7.30 (d, 4H),
7.24 (d, 1H), 7.15 (t, 2H), 7.08
(t, 3H), 6.99-6.93 (m, 8H), 6.62
(d, 2l), 3.94 (t, 40, 1.71 (p,
4H), 1.33-1.29 (m, 56H), 0.96 (t,
6H)

26

9.61 (s, 2H), 7.94 (s, 2H), 7.46
(s, 1H), 7.31-7.30 (m, 3H), 7.15
(t, 2H), 6.99-6.93 (m, 10H), 6.62
(d, 2H), 3.94 (t, 4H), 1.71 (p,
4H), 1.33 (m, 4H), 1.29 (m, 24H),
0.96 (t, 6H)

27

9.61 (s, 1H), 7.94 (s, 2H), 7.46
(s, 1H), 7.31-7.30 (m, 6H), 7.15
(t, 4H), 6.99-6.93 (m, 20H), 6.62
(d, 4H), 3.94 (t, &H), 1.71 (p,
8H), 1.33 (m, 8H), 1.29 (m, 48H),
0.96 (t, 12H)

28

7.46 (s, 3H), 7.31-7.30 (m, 9H),
7.15 (t, 6H), 6.99-6.93 (m, 30H),
6.62 (d, 6H), 3.94 (t, 12H), 1.71
(p, 12H), 1.33 (m, 12H), 1.29 (m,
72H), 0.96 (t, 18H)
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[0319]

[0320]
[0321]

[0322]

[0323]

[0324]

[0326]

[0327]

ZIHSd 10-2022-0006838

sUcaane~Ton
sae

2-amino-5-methoxythiophenol (9.85 g, 63.5 mmol) % 4-(diphenylamino)benzaldehyde (17.6 64.4 mmol)
DMSO (80 ml)oll &AL, EFES 20 & B 170 T2 7t} Aoz YAzl -?F, e e
500 mle] Eell FArk. o]o]A, o€ O]'/H]Eﬂ °|E (100 mD)E H7bsta WA £3ES 43
S AF oA & ®2star, g oM EHOE (3 x 10 ml) F F4 ogkE (3 x 1

L Cl
73%21 sto] Al =S AU

5= DM (100m1) Ewfjell oA A A AAFE(1.4g, 3.5mmol) & olal o37]e] -78 T, of= 2
= BBry (4.6ml, 49mmol)S #H7si3leh. whe Eghes Ao A UM v 16 ARt B

R
5
>ill
dE
N

5SS 5 (100 m)E 23 NaOH 8N o2 pHE 4 WX 72 F3sqth. 34 JAAES AT o
%ﬂaﬂ E (3 X 10 ml) o e (1 ml), DCM (10 ml) ‘;‘ L oﬂﬂ& (3 X 10 m)E Hoj& t}

THF (100mI)e] NaHE 231, 1-(3-bromopropoxy)-4-(1,2,2-triphenylvinyl)benzenes (23.47g, 0.05mol)E Wk
& TFEo HrIe 3, 0 ColM 30 ol Adx %M A3 2-(4-(diphenylamino)phenyl )benzo[d]thiazol—6—
ol (19.72g, 0.05mol)S H7Fatglct. Aol WA WAl & ozl A wkg E3HE-S 2M HCl-2 5 (60m
Dell Fvh, toledg2 (3x60ml) = ¥HSEFES FEStL X3} BAFAUEF F89 H OS—’FE
AFeta, it vtadER Az, " FEE &uE =

o2 FgAste] nAQl 35HE 295 AUt

I NMR, & (ppm) = 8.12 (d, 1H), 7.63 (s, 1H), 7.42 (d, 6H), 7.31 (d, 2H), 7.26 - 7.23 (m, 8H), 7.11
(t, 3H), 7.06 (d, 1H), 7.01 (t, 4H), 6.77 (d, 2H), 6.62 (t, 2H), 6.52 (d, 2H), 6.46 (d, 4H), 3.94 (¢,
4H), 2.13 (p, 2H).

2719l WA EaEd 2 gujE doldle] FgE 30 WA 34E A FRFFeH, Azxd 3EgES % 20
BRI Sl
¥x 2
FE No [FFE 2 'H NMR, 8 (ppm)
30 ol 9.87 (s, 1), 8.12 (d, 1H), 7.63 (s, 1H),
7.56 (d, 2H), 7.42 (d, 6H), 7.31 (d, 2H),
7.26 (t, 6H), 7.11 (t, 3H), 7.06 (d, 1H),
) 7.01 (t, 2H), 6.77 (d, 2H), 6.65 (d, 2H),
6.62 (t, 2H), 6.52 (d, 2H), 6.46 (d, 2H),
3.94 (t, 4H), 1.71 (p, 4H)
s\
jog
g |°M
31 @ 8.12 (d, 1), 7.63 (s, 1H), 7.56 (d, 4H),
. ¢ 7.42 (d, 6H), 7.37 (d, 6H), 7.26 (t, 6H),
g b 7.93 (d, 2H), 7.18 (d, 2H), 7.06 (d, 1H),
' L, o 7.01 (t, 2H), 6.83 (d, 4H), 6.62 (t,
oH), 6.52 (d, 2H), 6.46 (d, 2H), 6.35 (d,
o OH), 3.94 (t, 4H), 2.55 (t, 2H), 1.71 (p,
A1), 1.61 (p, 20), 1.29 (m, 8H)
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[0329]

[0330]
[0331]

[0332]

[0334]

[0335]
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32 Q 9.87 (s, 2, 8.12 (d, 1), 7.63 (s, 1H),
<L 7.56 (d, 2H), 7.23 (d, 2H), 7.06 (d, 1H),
O 7.01 (t, 1), 6.65 (d, 4H), 6.62 (t, 2H),
{@\@m 6.52 (d, 2H), 6.46 (d, 2H), 3.94 (t, 4H),
é 1.71 (p, 4H).
33 o 8.12 (d, 1H), 7.63 (s, 1H), 7.37 (d, 6H),
3 7.23 (d, 2H), 7.18 (d, 4H), 7.06 (d, 1H),
'8 X 7.01 (t, 4H), 6.87 (d, 2H), 6.83 (d, 4H),
ﬂffp 6.62 (t. 2H). 6.52 (d. 2H), 6.46 (d. 2H).
b 4 6.41 (d, 2H), 6.35 (d, 4H), 3.94 (t, 6H),
é 2.55 (t, 2H), 1.71 (p, 6H), 1.61 (p, 2H),
o, 1.29 (m, 12H).

[HA]of 3] 3}3HE 349 Az

THF (100mI)e]l NaHE ¥ a1, 7)o 4-(1,2,2-triphenylvinyl)phenyl 4-bromobutanoateZ (24.87g, 0.05mol)=
A7 &, 0 ColA 30 #o AA 33E 14(2-(4-(diphenylamino)phenyl )benzo[d]thiazol—G—ol 19.72g,
0.05mo1)S H7Fskqivh. A2olA WA wetAzl 5, ozl Z whg ZeHE-S oM HCI-Z & (60ml)ell -3},
goldeo el 2 (3x60ml) = RESE3HES FE310] 23 SIFAUYER 89 ¥ dF= /‘ﬂz—‘q sk, 34k w1y
2 AXAZY. [ TR FUE AAS §, JFRES A7t A A9 F20E a9 EEgAse] 1
Aol BaE 342 A

E = A

1H NMR, & (ppm) = 8.12 (d, 1H), 7.63 (s, 1H), 7.42 (d, 6H), 7.31 (d, 2H), 7.26 (t, 6H), 7.11 (t, 3H),
7.06 (d, 1H), 7.01 (t, 4H), 6.77 (d, 2H), 6.62 (t, 2H), 6.52 (d, 2H), 6.46 (d, 4H), 3.94 (t, 4H), 2.13
(p, 2H).

tol 3hehe 35 WA 38& Al=xsslod, Alzd dgt=& & 30 4

ol

71 oA Eded 9 s 2o

ERf ATt
X3
SHHE No |BHEE = H NUR 6 (ppm)

35 0 9.87 (s, 1H), 8.12 (d, 1H), 7.63 (s,
QT ), 7.56 (d, 2H), 7.42 (d, 6H), 7.39
I Ji;f (d, 20), 7.26 (t. 6H), 7.23 (d, 2H),
() N 7.1 (t, 30), 7.07 (d, 20), 7.06 (d,
), 7.01 (t, 2H), 6.62 (t, 1H), 6.52
(d, 2H), 6.46 (d, 2), 3.94 (¢, 2H),
o 2.23 (t, 2, 1.98 (p, 20), L.71 (p,

2H), 1.56 (p, 2H)

H
[0)
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[0337]

[0338]
[0339]

[0340]

[0341]
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36 A0 o 8.12 (d, 1H), 7.63 (s, 1), 7.23 (d,
QN oH), 7.18 (d, 4H), 7.06 (d, 1H), 7.01
| 8 (t, 4H), 6.62 (t, 2H), 6.52 (d, 2H),
SAs 6.46 (d. 41, 6.41 (d. 2I). 6.35 (d,
M), 3.94 (¢, 20), 2.55 (t, 21), 1.71

N (0, 20). 1.62 (p. 2I). 1.29 (p. 12I).

Br

37 Q 9.87 (s, 2H), 8.12 (d, 1), 7.63 (s,
W o M), 7.56 (d, 4H). 7.23 (d, 2H), 7.06
p (d. 1), 7.01 (t. 4., 6.82 (d. 2M0).
),_\_\—r} 6.65 (d. 41). 6.62 (t. 2H0). 6.52 (d.
9 NQ 9H). 6.46 (d, 4H), 6.43 (d, 2H). 3.94

(t, 2H), 2.23 (t, 20), 1.71 (p, 2H),
1.56 (p, 2H), 1.29 (p, 4H).

38 Br 8.12 (d, 1), 7.63 (s, 1), 7.23 (d,

20), 7.18 (d, 4H), 7.06 (d, 1), 7.01

Q ) (t, 40, 6.62 (t, 2H), 6.52 (d, 2H),

N Nﬂ@ 6.46 (d, 4), 6.41 (d, 2H), 6.35 (d,

@ gs = 4H),  3.94 (t, 2H), 2.55 (t, 2H), 1.71
(p, 2l), 1.62 (p, 2), 1.29 (p, 12M).

7] stellA, 2-(4-(4-bromophenyl-phenylamino)phenyl)benzo[d]thiazol-6-0l (10 mmol)E& 4= o}A
o, 1 %, BAER(2.76g, 20mmol)S @i 158 EQF wWMAIZ T, 1 3 1-Bromobutane(1.37g, 10
mmol)é% Qo] o A2ollA 4x]7F Bt Al 5 vl & A A4S 4-bromo-N-(4-(6-butoxybenzold]thiazol-
2-y1)phenyl)-N-phenylbenzenamineE QTF. T 5, 4-bromo-N-(4-(6-butoxybenzol[d]thiazol-2-yl)phenyl)-
N-phenylbenzenamine (2.55g, 5mmol)¥}, 4-butoxybenzenamine(1.24g, 7.5 mmol), tBuONa(0.77g, 8mmol)S o}
23 ®B7Iske wgrlel W] ¥ EF4l (100 mbell o] wwkAlZTh. 1§, Pd(0Ac)2 (0.07 g, 0.5
mmol) and P(tBu):HBF, (260 mg, 1 mmol)& Wk&7]ell WolFil, 110 Tl 24X 3kEgt WA Z . whgo] ¢

g ”’J
3 A

FW ﬁ~

25 9EdES Ae7x] A% 3 Dichloromethanedo] i1 o3+ 5 D.I. water, IM HCIE 4FE3}o]
AAs Y. 21§ EvaporatorE ©|&3te] &ulE AAS $, PE/DCME o]§3 A7t A Ae A=ZvlE gy

g Fote] 1A shgh= 395 AU

I NMR, & (ppm) = 8.12 (d, 1H), 7.63 (s, 1H), 7.48 (d, 4H), 7.42 (d, 6H), 7.26 (¢, 4H), 7.06 (d, 1H),
7.01 (d, 1H), 6.52 (d, 4H), 6.46 (d, 2H), 6.35 (d, 2H), 4.00 (s, 1H), 3.94 (t, 2H), 1.71 (p, 4H), 1.33
(m, 4H), 1.29 (p, 4H), 0.96 (t, 6H)

7161 WRlelA = B gvlE 2eEste] &) e 40 WA 425 AU
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[0342]

[0343]

[0344]

[0345]

[0346]

[0347]

[0348]

[0350]

[0351]

[0352]

[0354]

[0355]

ZIHS3d 10-2022-0006838

I NMR, & (ppm) = 8.12 (d, 1H), 7.63 (s, 1H), 7.48 (d, 4H), 7.42 (d, 6H), 7.26 (¢, 4H), 7.06 (d, 1H),
7.01 (d, 1H), 6.52 (d, 4H), 6.46 (d, 2H), 6.35 (d, 2H), 4.00 (s, 1H), 3.94 (t, 2H), 1.71 (p, 4H), 1.33
(m, 4H), 1.29 (p, 12H), 0.96 (t, 6H).

B ¥t o

I NMR, & (ppm) = 8.12 (d, 1H), 7.63 (s, 1H), 7.42 (d, 6H), 7.31 (d, 2H), 7.23 (d, 2H), 7.06 (d, 1H),
7.01 (t, 2H), 6.62 (t, 1H), 6.52 (d, 4H), 6.46 (d, 2H), 4.00 (s, 1H), 3.94 (t, 2H), 1.71 (p, 4H), 1.33
(m, 4H), 0.96 (t, 6H).

3}3E 42

/\/\/\/\0/@:\>_©_ p

Q

i NMR, & (ppm) = 8.12 (d, 1H), 7.63 (s, 1H), 7.23 (d, 2H), 7.06 (d, 1H), 7.01 (t, 2H), 6.62 (t, 1H),
6.52 (d, 4H), 6.46 (d, 2H), 6.35 (d, 2H), 6.21 (d, 4H), 4.00 (s, 1H), 3.94 (t, 2H), 1.71 (p, 4H), 1.33
(m, 41), 1.29 (p, 8H), 0.96 (t, 6H).
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[0361]

[0362]

[0364]

[0365]

[0366]

[0367]
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4,4".4"" 4" '=(1,2-ethenediylidene)tetrakis—-benzoic acid (5.0 g, 9.9 mmol), DMIMM (4-(4,6-Dimethoxy-
1,3,5-triazin-2-yl)-4-methylmorpholinium chloride, 16.7 g, 60.4 mmol)<S 4 H|EZ3lo|=2Fgho] =9l

R

3 tridecan-7-amine (12.5 g, 62.8 mmol)E F7}sltt. Aol 12A)7F e wwt A7 & guj= 749t

FHE Fol AANUG. HlRe ZREEEd %o F, BAFAUER 9, 16 AW 89, B2 AUz
R E T, F5 FAhIUGS B FES AARAY. §9E AAR F, ol HYL Ba A 1A 3
e 28 Y.

I NMR, & (ppm) = 8.00 (s, 4H), 7.95 (d, 8H), 7.60 (d, 8H), 3.58 (p, 4H), 1.55 (q, 16H), 1.33 (m,
16H), 1.29 (p, 48H), 0.96 (t, 24H).

I NMR, & (ppm) =8.00 (s, 3H), 7.70 (d, 6H), 6.64 (d, 6H), 3.20 (t, 6H), 1.59 (p, 6H), 1.33 (m, 6H),
1.29 (p, 48H), 0.96 (t, 9H)

[2A]e] 6] s}eke 459 A=

\ 7
W

R
Soe

HN

HO™ ~O

benzene-1,2,4~triamine (10 mmol)ell 4N HCI(15m1)& Eo5ATh. I ¥, 2-hydroxybenzoic acidE #H7}skaL,
24X s 7D FFAZT. 2§, fNE A3 2N NaOHS B3 A3 AAE F, aAS A2 H B2 A
o]FAk. o] AL Ed FrI EA(10 mmol)o] Anhydrous THFE ¥ 0 CT= W= 4, t-
butylchloroformate® 3] H7bstar 2A17F 5 kA Z YL, oJ7]o] 100mle] D.1. waterE X7}ske] wE
FTAANZ H, ol T F A71E & Bol &ulE AlAste] IAE ATt doi 1A E DIFE o]
A AA3F] (2-(2-hydroxyphenyl)-1H-benzo[d]imidazol-6-y1)carbamic acid & {lt}.

S o
[RR=1

shol

ofZ 3 E97] FtolA T vle ZEfxaFol DNF (5ml)E ¥ al, (2-(2-hydroxyphenyl)-1H-benzold]imidazol-6-

y1)carbamic acid (1mmol) 3} e HE (1.5mmol)< 9] =, 1-(1-(4-bromophenyl)-2,2-
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[0368]

[0370]

[0371]

[0372]

[0373]

[0375]
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diphenylvinyl)benzene (Immol)E % 7}8lal, 4-(Aminomethyl)benzoic acid 0.02mmol ¥} F+2]& w24 H7}sh
ATH. 1107 CollA] 3AIZbEst wHkAZl = A 748 /5 & §uE AASNUT. FdES tE2 =2
ole] =91 & S FF g FHulE AASNT. 2 &9 A% FH &uE IH A SFE S A
Aste] ddolME o E/EAARS AFES A A A™Y Z=etEaIR B8 AAste] ARl SstE 468
At

HNR § (ppm) = 11.00 (s, 1H), 8.08 (s, 1H), 8.00 (s, 1H), 7.68 (d, 1H), 7.64 (d, 1H), 7.44 (d,

1), 7.42 (d, 61), 7.38 (d, 2H), 7.26 (t, 6H), 7.18 (t, 1H), 7.11 (t, 3H), 7.04 (t, 1H), 6.98 (d, 1H),
6.92 (d, 2H), 5.00 (s, 1H)

[AAle] 7] 33k 469 A%

Y

<
'Y

OH

benzene-1,2,4~triamine (10 mmol)ell 4N HCl1(15ml)& YWol&vlh. 22§, 2-hydroxybenzoic acidE H7}staL, 24
AZEERE Refluxdlell Al 7FEsith. 2 &, &4 283 2N NaOHE 3 38k &, 2AE AE d 22 A
ogF &2 18 x4, 3,4-diaminobenzoyl chloride (10 mmol)el]l 4N HCI(15ml)& ¥odd. 2 3, 2-
hydroxybenzoic acid® FH7}slal, 24X 7H5<¢t Refluxdloll Al 7Fdstgdet. 1 &, &ML A5 2 2N NaOHS =3l
A3 AAE T, LA A F B2 Ao B2 22 Frs. o] FAHS T Frd =2 1(10 mmol)
of Anhydrous THFE %3 0 CZ Wd#s 9, 2 2(10mmol)S HH3] H7}star 2417 s wwk s, 1
%, 100m1¢] D.I. water& F7}slo] REg-S FAAIX H, Wl 5 & f7le & Zof &vlE A7ste] 1
AL AAY. 2 F, DNFE  o]&3led  AZFASe]  2-(2-hydroxyphenyl)-N-(2-(2-hydroxyphenyl)-1H~
benzo[dlimidazol-6-y1)-3H-benzo[d]imidazole-5-carboxamideZ AJtt. of=2 ®29|7] oM F& vig Z=}
3o DMF (Gml)E ¥, 2-(2-hydroxyphenyl)-N-(2-(2-hydroxyphenyl)-1H-benzo[d]imidazol-6-yl)-3H-
benzo[d]imidazole-5-carboxamide (lmmol)Z} ERAFZHE  (1.5mmol)S ¢ & 1-(1-(4-bromophenyl)-2,2-
diphenylvinyl)benzene (Immol)E #7}8lal, 4-(Aminomethyl)benzoic acid 0.02mmol ¥} F2]& w24 H7}sh
ATk, 1107 CollA 3AIZFEr wytek & A8A 29 S/E Fal &E A7, eSS tE22dHd
off HQl &, AAS T3 FE FuE AASUT. @2 &9 At { SvE W Y THE S AA
sto] oE olAE|o] E/F MRS ARES A7t A A ARvtEOHI R 3] AGES] SEHE 469 ATt

1H NR : & (ppm) = 8.39 (s, 1H), 8.08 (s, 1H), 8.00 (s, 1H), 7.95 (d, 1H), 7.88 (d, 1H), 7.68 (d,
1H), 7.64 (d, 1H), 7.44 (d, 1H), 7.31 (d, 1H), 7.18 (t, 1H), 7.05 (t, 1H), 7.04 (t, 1H), 7.01 (t, 4H),
6.98 (d, 1H), 6.88 (t, 1H), 6.79 (d, 1H), 6.67 (d, 2H), 6.62 (t, 2H), 6.46 (d, 4H), 6.42 (d, 2H), 5.00
(br, 3H).

[ A]of 8] 3}sHE 479 A%
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[0376]

[0377]

[0378]

[0380]

[0381]
[0382]

[0383]
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H

N@

o 0NN

J

ol2 R¢7] &lollA, (4-bromopyren-8-yl)methanol (10 mmol)S Anhydrous Acetoneo] &tk 1 &
KoCO3(20mmol)& Wi 15% w<F wwkslitl. 2 5 1-Bromobutane(10 mmol)S Qo5 AFLo]M 4A]7F <t

RSkt 2 %, 5-bromo-1-(butoxymethyl)pyrene(bmmol) @},  4-butoxybenzenamine(7.5  mmol),
tBuONa(8mmol)S oF2 E$17]8te] wkE7]ol Yol Anhydrous Toluene(100 ml)ell Fo] wwbsiicy. =1 &
Pd(0Ac)2 (0.07 g, 0.5 mmol) and P(tBu)3HBF4 (260 mg, 1 mmol)S WkS-7]ol] YWolFa, 110 TolA 24A7HE <t
Hk2Edth, 1 &, w8y ]E Ae71A A% & Dichloromethane¥ ] FiL Filterationd ¥ D.I. water, 1M
HCIZ2 wkEste] AlHekgict. 71 % Evaporatorg o]&3te] &ulE& AI7gk %, PE/DIMS ©]&3gk Column
Chromatographys -&3to] AAld 475 R &gl

HNR : 5 (ppm) = 8.12 - 8.01 (m, 2H), 7.88 - 7.82 (m, 2H), 7.71 (d, 2H), 7.33 (s, 1H), 6.91 (s,
1), 6.52 (d, 2H), 6.35 (d, 2H), 4.30 (s, 1H), 4.04 - 3.94 (m, 4H), 1.71 (p, 4H), 1.32 (m, 4H), 0.96
(t, 6H).

[AAle] 9] et 489 A=

7] 3t A, 4-((E)-2-(4-bromophenyl )-1,2-diphenylvinyl)phenol (10 mmol)< Anhydrous Acetone®l

2
=TT, T F, KC03(20mmol )& HaL 153 &t AR, ¢f7]el 1-Bromobutane(10 mmol)& ¥ o]FaL
Q.

ol 4A17F EeF WHEA]A 1-((E)-2-(4-bromophenyl)-1,2-diphenylvinyl)-4-butoxybenzeneS LAt}t. Lo
21 1-((E)-2-(4-bromophenyl)-1,2-diphenylvinyl)-4-butoxybenzene  (5mmol)3}, 4-butoxybenzenamine(7.5
mmol), tBuONa(8mmol)S o}22 F-9]7]3}e] whs-7]o] Yo Anhydrous Toluene(100 ml)ol o nwk A|AT, 1
2, Pd(0Ac), (0.07 g, 0.5 mmol) and P(tBu)s;HBF,; (260 mg, 1 mmol)<S ®FS-7]ol]l @o]sar, 110 TolA] 24A 7+

T S AIFEY. 2 %, WSV E AR A3 3 gER2dES 9o 3 of#gk ] D.I1. water, 1M
HC1Z  wWkE3sle]  A#HESY.  Evaporatorg  ©]&3led £ulE& AAS =, PE/DMNES  ©o]&3% Column
Chromatography& &3+ 3= 485 A3kt

HNR ¢ 6 (ppm) = 7.42 (d, 4H), 7.31 (d, 2H), 7.26 (t, 4H), 7.17 - 7.11 (m, 4H), 6.77 (d, 2H), 6.52
(d, 4H), 6.35 (d, 2H), 4.30 (s, 1H), 3.94 (t, 4H), 1.71 (p, 4H), 1.33 (m, 4H), 0.96 (t, 6H)
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[0385]

[0386]
[0387]

[0388]

[0390]
[0391]

[0392]

[0393]

[0394]
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ZHAFAA F5 FEEEZE 40ml trifluoromethanesulfonic acid 6.0 g (40mmol)S HQPTh. {AS
2 9Y7e 5 2—bromo—7—(4—cyan0phenyl)carbonyl—9,9—dioctyl—9bLfluorene 12.0g (20mmol)& F4 &
ol 120mlell 5o HAsTE. 305 wykgk 5 Aol 24A7hEQF wykskgith. o] % ¢Fro} gl
WEakA] 2 Aks FEstal, AHES FHE S8 EEElth 2o AHEES dehs, A, EEEEE
o7 Aol Efolzl FIIES A o] Ezlolxl &&E 1.65¢ (0.92mmol)®} N-(4-(4,4,5,5-tetramethyl-
1,3,2-dioxaborolan-2-y1)phenyl)-N- phenylbenzenamlne 1.37g (3.68mmol)S A4 #$]7] slollA] EF< 30mlol
=0l ¥ Na2003 €9 5.5ml, tetrakis(triphenylphosphine) palladium(0) 32 mg (0.03 mmol)E& 2o]FUTt.
W37 90° CollAl 36A17FE<t wulslgitt. o] Rbg7|E o= vYzsta CH2C129 SR/RGTE o83ty F
Z3kdth. - Na2S04= S AAstaL, nA-NA FEHE F3 EE 495 AU

o <
fl B o

HNR 6 (ppm) = 7.99 = 7.90 (m, 9H), 7.82 - 7.76 (m, 12H), 7.60 - 7.58 (m, 9H), 7.23 (d, 6H), 7.01
(t, 12H), 6.62 (t, 6H), 6.52 (d, 6H), 6.46 (d, 12H), 1.87 (t, 12H), 1.33 - 1.29 (m, 72H), 0.96 (t,
18H).

HNR : 6 (ppm) = 7.56 - 7.55 (m, 3H), 7.43 - 7.42 (m, 9H), 7.33 (m, 3H), 7.26 (t, 6H), 7.17 - 7.11
(m, 7H), 6.99 - 6.93 (m, 10H), 6.62 (d, 2H), 3.94 - 3.85 (m, 6H), 1.77 - 1.71 (m, 6H), 1.33 - 1.29 (m,
38H), 0.96 (t, 9H).
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[0396]

[0397]

[0398]

[0400]

[0401]

[0402]

[0403]

[0404]
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1

HNMR @ & (ppm) = 7.84 (d, 3H), 7.71 (s, 2H), 7.54 (d, 2H), 7.43 - 7.42 (m, 9H), 7.26 (t, 6H), 7.15
- 7.11 (m, 5H), 6.99 - 6.93 (m, 10H), 6.62 (d, 2H), 3.94 (t, 6H), 1.87 (¢, 4H), 1.71 (p, 4H), 1.33 -
1.29 (m, 52H), 0.96 (t, 12H).

[AAe] 12] #7] A} 2abe] Az

IT08 43t A& AHAS EthanolS o]&3 1AZF S MGk, 21 %, 02 PlasmaEs &3 WS
Hydrophobicd}lAl %H=o] & =, Tichloro(1H, 1H, 2H, 2H-perfluoro-octyl)silane®?} &7 vacuum chambero] 5
o] ¥HAEE 3Fct. Dimethylacetamide®t Acetoned 1:1¢] AZFv|E AL fufjd 1g9] 317] & 4] 7A€
Bodlm ol Ao 3EES Yo g8 FH]|E T, Spin coaterE ©]83 3329 Acceleration time, 1500rpm
FF ArzY SE S . 1, AR 33 Avixy s

4l S
2= 9o & =29 7] A 2AE AFEATt, AzE §7]) AR AApe] B Exu ubg ExL =
ke
(o]

2 oubg o] 835 18 o83 P-EFAS FIgien, ol = 1o YeERT
TARoZ AFHE AN 11 2 139 AAAAES ALoA 10 WA 2087F 0.1 WA 500 kV/eme] AAZS 27}
slo] B3 olg IS EEgon, ©EFH oy IMorRE HA oF 2 IF BI EAPrHS A&
k.
F 4
%D%Uégl sy W %7}%(7&%@ W S| SR OV pp(ue/nd) Wz o) 9y
Ein= ] S %) AZA T (nm)
(h)
SIS 1 A4 12 - 80 / 1h 5 480
3tE 3 A 12 - 100 / 1h 8 477
SIS E 7 A4 12 - 120 / 2h 1 440
313 19 A 12 - 100 / 1h 4 387
3135 28 A4 12 - 70 / 1h 20 408
3132 30 A 12 - 60 / 1h 20 446
3}13E 35 A4 12 - 80 / 1h 25 450
318 44 A 12 - 80 / 1h 20 430
3135 43 A4 12 - 90 / 1h 30 474
3stE 1 AN 14 PVDF-TrFE (5)CBP (20) 135 / 1.5h |10 472
THABF4 (5)
3E 1 A A 14 PVK (15), CBP (20) THABF,[120 / 1h 2 485
(5)
3= 3 2N 4 14 PVDF-TrFE (5)CBP (20) 130 / 1.5h |12 470
THABF, (5)
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[0405]

[0407]

[0408]

[0410]

[0411]

[0412]

[0414]
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85E 7 AA e 14 PVK (15), CBP (20) THABF,[100 / 2h  |0.8 475

shetE 14 Ao 14 1(3311 (15), CBP (20) THABF,|70 / 1h 0.3 446

sheE 19 A 14 1(3311 (15), CBP (20) THABF,[100 / 1h |3 388

shetE 40 Ao 14 1(3311 (15), CBP (20) THABF,|80 / 1h 5 449
(5)

A
o,

E 47 AASRE uhSh ol B owwe] 44d 3Y AV2Y SFES ARAYS dehE A6 0y
T

[AAle] 13] F7] Ak 2xpe] Az

e A [T05 33 A& AHA S} Ethanol s o83 1A7F &< AlFeItt. 21 $, 02 PlasmaE &3 %
WS HydrophobicdtAl wrE5o] & 5, Tichloro(1H, 1H, 2H, 2H-perfluoro-octyl)silane®} 34l vacuum chamber
of Fof FWAZE ). Dimethylacetamide®} Acetones 1:12] AHAFH| 2 4L &gt&wjo] 3g°] PVDF-
HFP(Poly(vinylidene fluoride-co-hexafluoropropylene)) 2 2.28g2] ¥ o] AAjd 19 IE(3FE 1)
S Yo A 33 Arixy FE 8§95 FHsGlth. Spin coaterE ©]83 3% Acceleration time,
1800rpm %2 30% &<t Spincoatingdte] 35ume A+ B3 A7|x=¥ ete F& AxsAd. 2 5, A
FF A71x2H SFEST 9 100mme] Aud=S FAstY 77 A AAE Az, Ay EEW g A
A4 o] Psghe 3 mC/m oI, % 1o P SAFAZ 4o B EAS Jehfon], 47m oA Ao
g oS UER AT

[AA]o] 14] 7] AR} 2219 A%

AR 13 AL AF, 37 AL AS B Az AF, A7) AL S5 Az AT Aole] AR F715S
EFeta, 47§15 47 E 4o AAE B owwe] AAd SFE EE o]9) o] e P (B EAE
£ | #7159 FAE %

v
543} THABF,(Tetraethylammonium tetrafluoroborate) 3] d&

F71% % AFE TURE 47 A% 248 ARG QPG 6V olgelA AxA] AARYE BH

ool A vl miel go] i wkwgo] AAjde] tia) FAls] reH AN, & Fge] Hh= Zlwokel 3o
A Ede] AAE 7R AbgtelEtd, HEE Al dejd F dwe] A 2 ReE HlojuA] oA
WS oy AR MEste] AAE = s Aotk mEbAd el ko mo] dAdse] WAL & T
Zee Yol & e Aolv.
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