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4, 4" -vlzgmakEEn|ad, ZEpdIbbE, p-Rl2TpREEEd, 44 -0 2gnEE-2 2 Y gl Ed
4,4" A"-EF(N-7ER) Egdldoeldl, 1,3,5-EF(2-7FEA)AAl, 1,3,5-E8 2= (2-70lEd-5-W 5 A9
)uilAl, H| 2~ (4-7hutEd s d) A &, N, N'=H] 2= (3-wg = d)-N,N'-t] = d-[1,1-0] = d ]-4,4 ' T] o} "I (TPD),
N N'-f (Y=Zeal-1-2)-N,N' -t d WA (a-NPD), N N'-H = d-N, N' =¥ 2~ (1-v2d)-(1,1'-H] #Hd ) -
4,4'-tJo}l(NPB), #2](9,9-UFEEF#-co-N-(4-F-E o d)tddoldl)  (poly(9,9-dioctylfluorene-co-N-
(4-butylphenyl)diphenylamine) (TFB) TE= Z2(9,9-t=2E ZFQ dl-co-H] 2=-N,N-3d-1,4-# d & t]o}rl
(poly(9,9-dioctylfluorene—co-bis—(4-butylphenyl-bis-N,N-phenyl-1,4-phenylenediamin) (PFB) <& X%
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F g AAE 99 A LEE oF 80T U 200Te] L= WA Ahs] Aeele Ao wds.
=31 <

t7] steky 12 FAEE 2oy SES AHEE oo, £ AesEEs A
= Adgid 5 Q. A9 2424, odF ¥, TA Y N-IdrtEnE, Eeud
vE 59 FhERE F XA, NN'-H[A(3-HEdd)-N N -t d-[1,1-0] 9D ]-4,4'-t] o} RI(TPD), N,N'-t]

7 )

(GJZEga-1-)-N N'-tjod MR D(a-NPD) T2 WIS EFES 7HA= 44 ol F=4] 5ol AFed
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A7 AEFUS € ATTESST AEEE 4 dyE 235S 4T F U Y] 2ES AsE 588 A
HA o FX9 Az, FAY TAE AR P THE A5 FoA Y2 AHE EHS RS B2 AL
&3 g k. 53], FA, 54, A g 9 Qg A SAE Am] Ag wrol w2 7] sk

A o= o Z 5w, DOM1, DCM2, Eu (thenoyltrifluoroacetone)3 (Eu(TTA)3, ¥€-6-(1,1,7,7-HEZ}
we ZRgd-9-o)d)-4H-3 &) {butyl-6- (1,1,7,7,-tetramethyljulolidyl-9-enyl)-4H-pyran: DCJTB} %o] A}
29 4 9t} 3, Alg39] DCJTBSF 7S THEE w33 AL, Alg3s) FRAS FZey EHEE £33}
o YA Fx glom 4 4'-NN'-t]7lul=-v]#d (4,4'-N-N'- dicarbazole-biphenyl) (CBP)el BTPIr 3=
RD 617 22 EHEE £33 5% e &, st " drt 71538t

A dgzo= oS 51, Fuld 6 (Coumarin 6), C545T, FHAub=#]=(Quinacridone), Ir(ppy)s; To] AR&=
% 9lt}. 3, (BPol| Ir(ppy)3s Z=HEZ AL ALY, TAEZA] Alq3d] SHEZA] Fujald 228 A&t
F AE 5, tks Wydr) shesitk. Ayl FuleA SEES FAHQl a2 A (314S, (3435, €7, C7S, C6,

C6S, C314T, C545T7F i},

A dg=o=, o2 5, SAlfolE: tholm 9 ® (oxadiazole dimer dyes(Bis-DAPOXP)), A3 2 3}3&
(spiro compounds) (Spiro-DPVBi, Spiro-6P), E&lo}Ho}ll 3}¢E (triarylamine compounds), H|Z(Z~E]™H)o}
W (bis(styryl) amine) (DPVBi, DSA), 3}&&(A)Flrpic, CzTT, Anthracene, TPB, PPCP, DST, TPA, OXD-4,
BBOT, AZM-Zn, W=Z&dl HoJoJElE Ffalal U= W vsrs SFFES BH-013X (o]HlH|=AL) Go] theF
st AHEE 4 vk @, IDEI0 (FER, oldlmZ=AF Aol =RERAIDEIS (FEW, oldm=AF
AF)E A F e T, gt AF o7 7t
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ChHy CH,
o - 2C4HsCOCI Q—OCHN@—NHCOO
HaC HC
A
H
Base, 340~350°C Q N O N\ O
\ N
H
B

Q N
Cul, KoCO3, 18-C-6

B+ N@Br = e O \ O O
f DMPU, 170 °C

(1) F3HA A &4

2,5-tWE-1,4-gFldA)e}7l 10g(73.4mmol)-S TS ZZH|et 50mee] =9 & Egodolyl 25mE AUpeodc),
ZAv}o] Whg gl AL wjA(ice bath) dtellA WZFA7)aL, oJ7]d] Wz Z2glol= 17m(0.147mol ) E Z &}
St 30ColA 1 AIZF wwkelsich, Axte] wks goloA fujE A A S DFollA AZAAsATE. o 2A
S oA EL R MFSIHA Aste] FHA AE A IAZA 23.4g AAJATHTE 93%).

" NMR (CDCls, 400MHz) & (ppm) 8.15 (s, 2H), 7.95-7.41 (m, 10H), 7.29 (s, 2H) 2.28 (s, 6H); C NMR

(CDC1s, 100MHz) & (ppm) 165.2, 134.4, 133.5, 131.9, 128.6, 127.5, 126.3, 121.2, 13.8.

(2) T3 B 94

=204 A 4.5¢ (12mmol) ¥ EEME t-F-EAlo]= 13.5g(120mmol)S F83] B4 wwrsl EFES 19iks7)

(autoclave)oll WL, 340~350°C, SMPaclA 2 Azt WHEAIZTE 37] whgo] 9hA® ¥, whg EqEg JLow
Asla, AdE BEds 24, T F SRR AFshA Aatsta ARAZY. dojxl 2AEEE &
del(soxhlet) AAONM ofAlEE AREste] 2 A3F AAlstel FIHA| BE A LARA 0.94g AATHGE

21%) .

MR (DMSO-d6, 400MHz) & (ppm) 11.0, (s, 2H), 7.86 (d, 4H), 7.44 (t, 6H), 7.27 (t, 2H), 6.89 (s,
20); “C MR (DMSO-d6, 100MHz) & (ppm) 137.9, 134.6, 132.6, 128.7, 127.0, 126.9, 124.7, 99.3, 97.8.
(3) 3 19 A

=74 B 3.08g(10mmol)¥ 4-B 2R EZ | dolwl 9.73g(30mmol)<S DMPU(1,3-Dimethyl-3,4,5,6-tetrahydro-
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(1H)-pyrimidinone) 50meol Y& 3 of7]o] Cul 0.761g(4mmol), ¥HAFZH(K,C05) 11.057g(80mmol), 18- &2
-6(18-Crown-6) 0.1g(4mmol)< 7}8lth. 12]a YAl 170?e0A4] 20 A7+ wHksE & Ale oz Wzhslgit), Ay

o % & T Bl AATFE AAs, Ao AF=s HEZEWE 100mE 7Hete] 59 - =&
7¥stel =3 AlFsY. Ade] f715S MgSh.E AxA7 F zsh Adxstel 2AA = (crude product)S

dar, olE Ae7pl 2y AmvtEadqv e FeAste] setE 1S LA EA 3.74g AAT(FE 4T%).

1 13
H NMR (CD,Cl,, 400MHz) & (ppm) 7.91 (d, 4H), 7.45 (s, 2H), 7.38-7.08 (m, 38H); C NMR (CD,Cl,, 100MHz)

& (ppm) 129.7, 129.3, 129.0, 128.6, 127.2, 126.4, 125.2, 124.5, 124.1, 123.5, 123.1, 122.2, 103.2,
100.4, 99.3, 98.3.

dd 2. S 739 A=

*@WWN

N
Cul, K,CO3, 18-C-6 AN
B + D : : O \ O O
DMPU, 170 °C N

(1) T3 Co 944

FhatE 16.7g(100mmol), L =WAl 26.5g(130mmol), Cul 1.9g(10mmol), BHAHZH (K.C03) 138g(lmol), = 18-
F#-6(18-crown-6) 530mg(2mmol)E DMPU (1,3-Dimethyl-3,4,5,6-tetrahydro—(1H)-pyrimidinone) 500m{l
F 170°Col A 8 AZE Bt spAEdth. whgo] AW & kg EPES Aoz A, LAELL o
01 o] gR Yol LS HUIe & ol HE 300m = 33 Al AT f715& nh
o|ER AXAIX F A Axdte] 2ALES 9L, olF Ayt Zd IErtEadYE 8 AAs
A CE AN nARA 22g AATHGE 90%) .
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1

H NMR (CDCl;, 400MHz) & (ppm) 8.12 (d, 2H), 7.58-7.53 (m, 4H), 7.46-7.42 (m, 1H), 7.38 (d, 4H), 7.30-
7.26 (m, 2H); “C MR (CDC1s, 100MHz) & (ppm) 141.0, 137.9, 130.0, 127.5, 127.3, 126.0, 123.5, 120.4,
120.0, 109.9.

(2) F3A Dol &4

FHAl C 2.433g(10mmol )& 80% ©FAEAF 100mLol] €2 F, of7]o] 29=(1,) 1.357g(5.35mmol) ¥} L ZE-H g
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LY AH(H;10s) 0.333g(1.46mmol)-& ILA|FE|o A 7}ek & AT 7|ollA]l 80T, 2 AIZF nRESFSITE,

)

S 3 5, toddel2 5omE 33 FE38T. §715S Fol vty AuolER HAxdn, £0E
3} Oéom ZARES AYItd 23 Fe2etEadua B ZAste] A DE I uA|ZA 3.23g
ICH(SE 87%) .

e ru’i
n2 ofN

1
H NMR (CDCls;, 300MHz) & (ppm) 8.43 (d, 1H), 8.05 (d, 1H), 7.62 (dd, 1H), 7.61-7.75 (m, 2H), 7.51-7.43
(m, 3H), 7.41-7.35 (m, 2H), 7.27 (dd, 1H), 7.14 (d, 1H)

(3) §]_tﬂ—‘3 73/] tﬂ—}\‘]

=744 B 3.08g (10mmol)¥} 57+A) D 11.1g (30mmol)S DMPU 50meell ¥ 3, 7o Cul 0.761g(4mmol), EHAk
25 (K,C03)11.057g(80mmol ), 18-F -6 0.1g(4mmol)S 7Fetdvt. 28]ar va] 1707914 20 AJzF nwkslk 3

oz Wrsta &g AdFRste] AASGY. 2o FFES HUEEEHAE 100mE 50 -, 55 7t
sto] 3] AHEY. A fU15S vtavls AdelER XA §, ol Y 1xste] 2AHES A
i, olF AgstA 7 A=2vtEIHIR BEAASIY sE 73& dxdd aAEA 3.32g A (GTE

42%) .

I NMR (CDLCly, 400MHz) & (ppm) 8.22 (d, 2H), 7.70 (d, 4H), 7.68-6.81 (m, 32H); “C IR (CDC1,, 100MHz)

§ (ppm) 130.4, 129.6, 128.9, 128.7, 128.5, 128.3, 128.0, 127.2, 127.0, 126.8, 126.2, 125.1, 124.6,
124.2, 123.8, 121.8, 121.2, 120.5, 120.1, 110.4, 110.1, 103.2, 99.5, 98.5, 98.2

AA 1. f7] HA EF G2 Az

o)== A Y (corning) 1552/cm (1200A) ITO ] 7]¥<S 50mm X 50mm XO0.7mmI7| 2 ZEA olAxZ =z d
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S FEHY AAFATOR LiFE 1049 F7= SHstal, AlE 3000A (55 )] FA= g Sl
LiF/AL A58 F4go=R f7] 47 24 328 Azsact.

1=
B
=51
e

FEE 100mA/crel A FEAY 6.95V, WF I 7 781cd/mY] LIEES YEH o,
(0.144, 0.241)0]la ¥ 8- 7.78cd/A°IA ).

A 2. fr7] HA #F FAQ A

derds 44 27 e 1 Ul sghe 73e o8 As Alstas, AAld 13 L8t st #7I
A g AAE Az

FHUE 100mA/criol A TS 7.82V, W 3% 6,932cd/mo] I EE UERHAL, AMFE=
(0.143, 0.242)°]aL ¥ FEL 6.93cd/A0I ATt

Had 1. 7] AA g FAe] A=

TFUT B4 A7) EEE 1 Al 4,47 47 -Ega2-uzE () o] EgHdetrl(e]st, 2-TNATA) =
&3 Ae Astars, AAld 13} sdeA stol #77] A T} A A

Aojzl AAE AFEE 100mA/cidA] F5ASt 7.757V, 233 3% 6,219¢d/mE YEH I, AFTE (0.145,
0.243)2 A9 FdFdom BFaEL2 6.22cd/A°IATT.
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