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ojuf, ¥ drol {7 wF AxE Ay FUSMIL) S Z CuPc(copper phthalocyanine)S, H¥ F53(HIL) L
2 a-NPD(4,4" -bis[N(1-naphthyl)-Mphenyl-aminolbiphenyl) &, Ax - o] EF(ETL)S2  BAlg(4-
biphenyloxolato aluminum (IM)bis(2-methyl-8-quinolinato)4-phenylphenolate)& A}&3HH, T2E ZZHZ A
18 YA Al 68 5 o= ot o] HA 2y T2~E B4 9 (BP(9,9'-(biphenyl-4,4'-diyl)dicarbazole), %
M <ol3} BAF Flrpic(iridium (1) bis(4,6-(difluorophenyl)pyridinato-V,(2" ) picolinates A}&3t=
Zlo] wvighA i),

lo

B owme FAE samd 49 o5& S 4+ b 2AL ARl gHAAT. Axe] o5
=5 Z7187] 95k, Electron transport o] & Aoz b 4#X triazoles =Yst] zxlo o5&
52 S8 ¢ g AQEE SAE 248 sy, AE JfEE S AEE bipolar =X ambipolardt A4
g 7 Ao dasr, oz A axe PAL Fole] J1E xEsde] AuAel e o|FEE 54
sheich, m@, Az e 229 #3204 54S W-Vis, PLOEET Ae), (VE Bel S4sisrh
o] A%E o R dUA FAE dSsta &AAE 495k, Carrier mobility7b &zpell W X|= FaFs E7}
sttt

B odtgo A AFxH ZAE BEALE A Yo AR AF ol H£EE H|E A FAA7]7] Y5k, E
olFS TAE =Yd 2 e SAE EFolth. ofge], AV EAY AN Q1 =24 (Flrpic) 55 A3t
e f7] L AAE e 289 YEhig

B AgES a7 Al 1 9 AAd 29 AAHE EFste], 7] $F 2AE T2E EH2 (BP-E17 mCP-
E1& AZ3qlvh. 7] A= CBP-E1¥ nCP-E1S HA A% B2 o|&e f7] w3 A& AZstal, OLED
27 val HAEE o] f7] 2 2zke] a85 gQlsdti (e 2 #x). I A3, 53] (BP-E19 ;é; ]
Holgs glstaleh. w3, 7] 2 Ao Aol wE S2EQ AEd Ao HUHRl ol £RE F
A3RAeH(e 3 2 = 4 #FZF)., 2 AF, CBP-E13 mCP-E1 bipolar 54S 714 A3y HAAe ol %7}
H]5=38} bipolar TAEQS 821519
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FAAA F71 witel] F7] F 2E AREAES B9 =
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7] #1%k Ad w 2 ‘%‘“éf at7] AAldel os dAE= Aol ofy i, E o] YeA AMYE vlojuA] ¢
= Y A X3 = S EF AR AT ¢ eS  ddo] &k vlERopl A B A4S

2AAld 1> CBP-E19] A%

<-1> AHEE Al

Sodium azide, phenyl acetate, Acetone, carbazole, 2,4-dibromobenzene, NBS, AIBN, trimethyl borate<
Aldrich AFe] A¥ES A3} aL, L-Ascorbic acid sodium salt, tetrakis(triphenylphosphin)palladiume TCI
ALel AEES AFESFR AL, DMES JUNSEIALS] Al5S ARSI 3L, cupper iodide, (4+,-)-trance-1,2-diamino-
cyclohexane, 2,5-dibromotoluene, toluenes AcrosAte] A2 AFE3¥om, Copper(Il) sulfate
pentahydratet™ sigma—aldrichAle] A3 AF8391 2™, magnesium sulfate, carborn tetrachloride B4t 3}
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gto] AFES It E AL om | THR, DMF, Na,COs K,COse thA o] AES AR,

<1-2> Car-4Br9] A%
Car-4Br9] AZHAL thL3} 7},

S22k~ 30]  cupper  iodide(0.01 mmol)€} potassium  phosphate  tribasicmonohydrate(2.1  mmol),
carbazole(1.2 mml), toluene(10 m)& ¥, AAE FYUse] 30837 wHke 5, 2 5-dibromotoluene, (+,-)-
trance-1,2-diamino-cyclohexane(0.1 mmo)S 2L F wlE go} 110TCoA oF 24A)7F H¢F 71dsly wwkst
ATk TLCE WHE& &1k &, glass filter® A &ulE 11F FASHE &vlE AAST F methylene

chloride® fresh columndle] 1A EZS A& F AFFXE &lo A A Axste] HF: HXEELS
dart. F5E2 8193t Y] AxIgds aofstd shrlek 2.
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<1-3> Car-4B(0H),¢] A%
Car-4B(0H),2] Az FAL &3} 7},

S2Zg sz A7) A 2-160A4 A ZF Car-3H4Br(8.54 mmol)-S YL, THRe| &3IA7 & N, 7}~22 =g
o] Al7]a AT} oMAES A XA 2EE AT N-BuLi(0.1 mmo)S HH3] FYAIX F, oF 20%

V5 A7) 3L, trimethyl borate(20 mmo)S H7lekdth. ¢k 3A17F B¢t ¥h3S A PA 7L, LS
AAR F 1N HL& 7&7}5}1’ THAl 30 st wheS AT, 8ulE AIAZE F methylene chloride®
fresh columdte] 1A EH& & & AFHZ ol 3A7F Ak Axste] JF SxEHS AT, 552

SR A7) AZHAE LokaR 1% et
n-Bul.iin THF

B{O o)y o N
@ IN HCI

Br E(OH):

[¢]

Car-4B{OH);

<1-4> Car-3m4Br 9] #|=
Car-3m4Br 9] Az HAL o331 2},

TE 8=l  cupper  iodide(0.01 mmo)®} potassium  phosphate  tribasicmonohydrate(2.1 mmd),
carbazole(1.2 mmdl), toluene(10 ml)E ¥, AAE FYsto] 3027 293+ 5, 2, 5-dibromomethyltoluene,
(+,-)-trance-1,2-diamino—cyclohexane(0.1 mmd)S Y2 F vplE 2o} 110ToA oF 2447 <t 718}
wRksldeh.  TLCE WhES BQldk &, glass filter® A $lE 13¥F IS HZ &lE AAS &
methylene chloride® fresh columndle] Al E4& A2 F MIFFEL sho A Am AxsY HFT EXE
AE AAT. FEELS 839U, 7] AxTAAHES fokstd sk 2t
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: e

Car-3md Br

<1-5> CBP-6me] A=

Screw-cap tubeol Car-3m4B(0H)»(2.9 mmol) 2} Car-3m4Br(2.97 mmol), KoCO5(90 mmolZ DMES| &3 |AlA 20837 A

7b2~2 =do] & tl. tetrakis(triphenylphosphin)palladium(0.43 mmo)S ¥l 24A)7F FoF WHEA|F T},

HH-3-2-8 ethyl acetateo] FolA FE3}aL, fresh columdle] HF EFEAE 34 ux2 AJg. FE55L

37% k. 7] AxAgE aokstd shr)ek 2.
451!:;1IE’L “i!tj;jli,l KyCOy, PA(PPhy)4 :Eii;ﬁ

+
DME / H,0 @
Br

B(OH), Ne

CBP-6m

<1-6> CBP-6Br9] A=
CBP-6Bro] Az 4L 23 ),

CBP-6m(0.1 mmol), NBS(0.1 mmol), AIBNS CCly &vlell ¥ar, 12A17F A 7}E3stHA] nRksigith. TLCE W&

ST oA oL B NaClZ HolE T nAF SN §HE AAT F, Hexanedt Diethyl
ether AAHete] o) TA| (Bp-GbrE 48 FHE AT AV AxAGE oty a9 2o

iy}

&
L)

ca, @ kr

<1-7> CBP-6N;2] #|Z

(BP-6N;9] A% #}AL L3 7).
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= off

<+ ZF239] (BP-6Br(3.46 mmi¥ Sodium azide(34.6 mml)< EaL, DMFol E3|AA 10X &<t

SARHY. TICE B3 dHES EQlsta uy AYsHE SulE AAS £ methylene chloride® fresh

columdto] 1A 4 @2 F, AFHZ shol] 34 A= Hxdo] HF HREAS AT F5EES 85%
KN

gt 7] AzHAL oty arlsh 2o

<1-8> CBP-E1¢] A%
CBP-E19] Az 4L v} 2},
w Feksasel CBP-6N;(3.33 mmo) ¥} Copper (1) sulfate pentahydrate(0.9 mmol), L-Ascorbic acid sodium

salt(0.9 mmol)-% THFS} Eo Z83] &3]A7] t}Sphenyl acetate(4d mmo)S @i 20A17F B<F WX AT
F2 8= A A3 | methylene chloride® fresh columnd}e] i

of

ICE Fa M3 Asn AT PG
A A% we F ATHE el BT AE Axel AF SEFAS Qo FHEL At ] A
x34 e aopsd 5719 gt

C II{ SO,I,] 7

L-ascorbic acid sodium salt

THF  H2O

@@

CBP-E1

A7) (BP-E1& EHeldl= NMR o]l the3 Zth:
1H-NMR(CD3),CO, 300MHz): & (ppm)8.53 (s, 1H), 8.27 (t, 6Hz, 4H), 7.80 (t, 6Hz, 6H), 7.75 (s, 1H), 7.72
(s, 1), 7.57-7.48 (m, 8H), 7.45-7.71 (m, 8H), 5.93 (s, 2H).

<AA o 2> mCP-E19] A%

<2-1> A8 Aok

Sodium azide, Acetone, carbazole, NBS, AIBN2 Aldrich A A& AFE3F a1, L-Ascorbic acid sodium
salt, tetrakis(triphenylphosphin)palladium& TCI AFe] AEE AL8381% 3L, DMES JUNSEIALSY] A|ELS AL&-35)
a1, 1,3-dibromo-5methylbenzen, cupper iodide, (+,-)-trance-1,2-diamino-cyclohexane, toluene< Acros
ALe] AES AFEEIF o™ Copper(II) sulfate pentahydratei= sigma—aldrichAle] AJES AFE3F oW,
magnesium sulfate, carborn tetrachloride G4t 3}sto] A|FS Itz AFESI o™, THF, DMF, Nay,COs ,K.COs

=gl AES Agse.
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<2-2> 5-mmCP9] A%
5-miCPe] A% 7Ae thew 2.

sealed tube®] cupper iodide(0.01 mmol)®} potassium phosphate tribasic monohydrate(2.1 mmdl),
carbazole(1.2 mmol), 1,4-dioxane(10 ml)& ¥i, HAE FYsed 3083+ wHkek H | 1,3-dibromo-
Smethylbenzene, (+,-)-trance-1, 2—diamino—cyclohexane(0 1 mm)S €2 H vilE 2o} 110TolA oF 2447
s 7}“3}31 agkERoith, TLCE WHeS BQIgh § glass filter® A &vls 13F AUSTHEZ &vlE
AAE 3 methylene chloride® fresh columdle] Al B4E& A& 3T AFAZ o A AE Axdo]
HE 5xEAS k. F5ES 6093tk A7) AxAEE aoked shr)ek 2t

o wpor Y DI

1) @

<2-3> Brbmct 9] A=
Bromct o] Az AL v ),
5mmCP(0.1 mmol), NBS(0.1 mmd), AIBNS CCl, €wlle] @i 12417 A% stdaima] wukslelch. TLCR uhs-o

gast 5 A, AGAS E3 NaClZ HojF g 1 StollAl &ulE A|AS £, Hexaned} Diethyl
ether2 AAAsIe] 2] 1A BrometE 60% Fo5 Aot A7) AxTAES QoksA 179k .

@ @ NBS AlBn : &
SRR ca.

SemmCP BrSmct

F

<2-4> bmct-N;9 A=
Smet-N;9o Az g2 o7 Zrh.

< ZT239] BromCT(4.45 mmol)ﬂ Sodium azide(44.5 mmol)S Eil, DMFol &aA)A 1047 =<t
5 S , methylene chloride® fresh

528 Ak, F=E5EL 3093

<2-4> mCP-E19] A=
mCP-E19] Az AL &3 2},
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ot =239 5mCT-N3(0.75 mmol) 3} Copper(II) sulfate pentahydrate(0.3 mmol), L-Ascorbic acid sodium

salt(0.3 mmol)S THFS} Eof HE3] 83|A71 t}Sphenyl acetate(0.75 mmol)S 2L 2047t B<F ¥ A AT,

O
TLCE B3 wHsS sty v #AAdSHEZ &vlE A A% &, methylene chloride® fresh columndle] o
A EAE A F AFAE Fo) 3 AR AR AF FRELS AT FEEE 5% 27 A
2319 % sokshu 8719 2t
Cu(SOy )2 @
L-ascorbic acid sodium s:llf @
N
Ny THF [ HaOx
SmCT-M3 mCP-El

A7) mCP-E1S F<¢lalE= MR HlolH & thsa 7t
1H-NMR(CD3),CO, 300MHz): & (ppm)8.53 (s, 1H), 8.27 (t, 6Hz, 4H), 7.80 (t, 6Hz, 6H), 7.75 (s, 1H), 7.72
(s, 1), 7.57-7.48 (m, 8H), 7.45-7.71 (m, 8H), 5.93 (s, 2H)

<AAld 3> f7] EF 2R Az

A7) AAld 1 R AA e 204 Al Z=%F A37] CBP-E1Z mCP-E1S A 13 Ed= o] &3 f7] &3 225 A
Z3F9tr. FAlF o2 CuPc(copper phthalocyanine)+ A& FUSMIL) =ZAZ AME31%3L, a-NPD(4,4" -
bis[N(1-naphthyl)-Mphenyl-aminolbiphenyl )&= A& %3 (HIL) B4z  Agsigon, BAlq(4-
biphenyloxolato aluminum (III)bis(2-methyl-8-quinolinato)4-phenylphenolate)x x| o] % (ETL) o2 A&
ko™ CBP(9,9'-(biphenyl-4,4'-diyl)dicarbazole)d} 7] 3}sha 13} 3}8H2] 29 EHES T2E EHZ
AFEEFE A, A 913} B2 Flrpic(iridium (II) bis(4,6-(difluorophenyl)pyridinato-N,(2° ) picolinate
£ AR&EFRlT.

<A A¢] 4> OLED 4%} H|Al HAE

CBPS} 7] AAle] 304 A|x3+ (BP-E13} mCP-E1Z A3k 2zbe] &85 nlust
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