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R H, 1 12 , , 4 1
4 (aromatic group) , 1
1
1
2 BCDC[6,6' —bis(9H,9—carbazolyl)—N,N' —disubstituted— 3,3' —bicarbazyl] IH-NMR
3 BCDC FT-IR
4 BCDC UV-Vis
5 BCDC (Photoluminescence Spectrum)
6 BCDC TGA
7 BCDC DSC
8
9 BCDC [ITO/CuPc/BCDC/Alg 3/LiF/AI]  [ITO/CuPc/BCDC/Alq 3+(1.5% co

umaline6/Alq 5 /LiF/Al]

10 BCDC [ITO/CuPc/BCDC/Alg 3/ LiF/AI]  [ITO/CuPc/BCDC/Alq 3+(1.5%
coumaline6)/Alqg 3 /LiF/Al] (cd/A)
, 6,6' — (9H,9—
)—N,N' — -3,3" — [6,6' —bis(9H,9—carbazolyl)—N,N' —disubstituted—3,3"' —bicarbazyl]
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N (0

hoton) (electron) , (optoelectronic device)
. , (el
ectro luminescence display: ELD) (backlight) ,
GaN, znS  SiC
, (EL device)
200V ,
, 1963 Pope
, 1987 (Eastmann Kodak) Tang -
(alumina—quinone, Alg 3) m— - (Green—emiting) 1
ov 1%, 1000 cd/
. Red, Green
Blue . (display)
(passive matrix) (full color display) 10
, (thin film transistor) (active matrix) 3
Blue 20,000 (Indemitsu), Green 50,000 (Kodak), Red 20,000 (Kodak)
, Red Blue ,
(full color)
(buffer layer), (hole transporting layer), (electron tr
ansporting layer), (hole blocking layer) (multilayer system)

(functional layer) )

(morphological stability)
. TPD[N,N' —bis (3—methyl—phenyl)—-N,N' —diphenyl—(1,
1' —biphenyl)—4,4" —diamine] NPB [N,N' —bis(naphthalene—1—yl)—N,N' —diphenylbenzidine, NPD
) (Ty) 60 96

, 85

100 T, : T,

,6,6' — (9H,9- )—

(Ty)
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20 (major char
ge carrier)
(mechanism) (anode) (hole) , (cathod
e) (electron) , (recombination) (sin
glet exiton) , (radiative decay) (band gab)
(electron transport layer)
6,6' — (9H,9- )—N,N" —
-3,3 — [6,6' —bis(9H,9—carbazolyl)—N,N' —disubstituted—3,3' —bicarbazyl]
@ :
1
R
0 N
QL0 ©
O }
R H, 1 12 , , 4 1
4 (aromatic group) , 1
(dicarbazyl) 6,6' (carbazole)
, (twisted arom
atic ring) (amorphous)
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¢ )N—- - : @)
N,N' — -3,3 — (N,N' —disubstituted—3,3' —bicarbazyl) :

ko 2

() ( ) (3) N,N' - —-6,6' — -3,
3 - (N,N' —disubstituted—6,6' —dihalo —3,3' —bicarbazyl) :

a0 3

) )

6,6' — (9H,9—- )—N,N'" — -3,3" — [6,6' —bis(9H,9—carbazolyl)—N,N' —disubstitu

ted—3,3' —bicarbazyl]

1
, R) H, 1 12 ,
, 4 14 (aromatic group) , 1
, R (ethyl) (phenyl)
, X
, () Br,, K
| KIOs :
, ) )
() Pd,dbas, dppf  tert—BuONa , ()
KI KO, , () 12— Cu, K ,CO; 18—Crown—6
)
, 1 ) Br,
N,N' — —6,6' — -3,3" — )
6,6 —  (9H,9— Y=N,N' — —3,3 —
() KI  KIO, NN — —6,6' — 3,3 —
1,2—
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/ , / / / / , /
/ / / , / / / / , / / / /
/ / / / / / /
CuPc(cupper phthalocyanine), m—MTDATA, (polythiophene), (polyanilin
e), (polyacetylene), (polypyrrole) (polyphenylene vinylene)
. LiF MgF , . (Indium oxide),
(Tin oxide), (Zinc oxide), , PET, (Polycarbo
nate) (Polyimide) (Flexible)
6,6' — (9H,9— )—N,N' — -3,3 —
1:6,6' — (9H,9- )—N,N' — -3,3 — [6,6' —bis (9H,9—carbazolyl)—N,N' —
diethyl-3,3' —bicarbazyl](BCDC)
(1) N,N' — -3,3 — (N,N' —Diethyl—-3,3' —bicarbazyl)
250 mL  Schlenk flask N-— (N—ethylcarbazole) 20 g(99.35 mmol) 150 mL
4.0eq FeCl;64.46 g(0.397 mol) 100 mL
. (solution) (carbazole cation radical)
dark green .24 MeOH
MeOH H,O0 ( ). 95 %
( : /n— = 3/1). 1H-NMR

1H-NMR (CDCl3): & 1.50(t, 6H, 2—CH 3), 4.45(quartet, 4H, 2—NCH ,), 7.26 8.5(m, 14H, aromatic prot
ons)

(2) N)N' — —-6,6' — -3,3 — (N,N' —Diethyl—-6,6' —dihalo—3,3" —bi carbazyl)
A. N,N' — —-6,6' — -3,3 - (N,N' —Diethyl-6,6' — dibromo—3,3' —bicarbazyl)
100 mL  Schlenk flask  N,N' — -3,3 — (N,N' —Diethyl— 3,3' —bicarbazyl) 4 g(10 mmol)

50 mL 3.0 eq 5.0 g(31lmmol) 10 mL

. (ice bath) 0
dark green . 30 40 H,O 1.0 N NaOH(aq)

. MeOH , Me

OH H,O . 90 %
( : /n— = 3/1). I'H-NMR :?H-NMR (CDCl3): & 1.46

(t, 6H, 2—CH 3), 4.34(qurtet, 4H, 2NCH ,), 7.26 8.33(m, 12H, aromatic protons)

B. N,N' — —6,6' — -3,3 — (N,N' —Diethyl-6,6' — diiodo—3,3' —bicarbazyl)
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100 mL  Schlenk flask  N,N' — -3,3 — (N,N' —Diethyl —3,3"' —bicarbazyl) 3 g(7.72 mmol),
Kl 3.46 g(20.85 mmol), KIO 34.96 g(23.2 mmol) 70 80 mL 70
, 20 30 H,O 1.0 N NaOH(aq)
MeOH ,
MeOH H,O . 88 %
( : /In— = 4/1). IH-NMR :1H—NMR (CDCl3)

:d 1.50(t, 6H, 2—CH 3), 4.38(quartet, 4H, 2—NCH ,), 7.21 8.5(m, 12H, aromatic protons)

(3) 6,6' — (9H,9- )—N,N' — -3,3 — [6,6' —bis(9H,9— carbazolyl)—N,N' —dieth
yl-3,3' —bicarbazyl](BCDC)

A. ( ) [ Tris(dibenzylidineacetone) dipalladium](Pd ,dbas) 0.0755 g(8.25x% 10
=5 mol), (dipheny!l phosphinoferrocene) (dppf) 0.0686 g(1.238x 10  ~° mol), N,N' —

-6,6' — -3,3 - (N,N' —Diethyl—6,6" —dibromo—3,3' —bicarbazyl) 1.5 g(2.75 mmol)

40 50 mL (anhydrous toluene) 20 ,

(carbazole) 0.92 g(5.50 mmol, EtOH ) sodium tert—butoxide 0.817 g(8.25 mmol)
. 15 18

reflux . (transfer) . TLC ,

(carbazole) 1.0 M HCI(aq) 10 mL 5
MeOH : 90 % , .1H-NM

R (CDCl3): 6 1.56(t, 6H, 2—CH j3), 4.51(quartet, 4H, 2—NCH , —), 7.27 8.39(m, 28H, aromatic protons)

B. N,N' — —-6,6' — -3,3 — (N,N' —Diethyl—-6,6' —diiodo— 3,3' —bicarbazyl) 2 g(3.12
mmol), (carbazole) 1.045 g(6.25 mmol, EtOH ), Cu(activated Cu) 0.4g(6.25 mm
ol), 1.76 g(12.48 mmol)  18-crown—6 0.25 g(3 mol%) 30 40 mL 1,2- (1,2
—dichlorobenzene) 180 2 3 . (transfer)
TLC , (carbazole) MeOH

95 % , .TH=NMR (CDC

I3): 6 1.56(t, 6H, 2—CH 3), 4.51(quartet, 4H, 2—NCH ,_ ), 7.27 8.39(m, 28H, aromatic protons)

2: 6,6' — (9H,9- )—N,N' — -3,3 — [6,6' —bis(9H ,9—carbazolyl)—N,N' —
diphenyl—3,3' —bicarbazyl]

(1) N,N' — -3,3 — (N,N" —Diphenyl-3,3' —bicarbazyl)
250 mL  Schlenk flask N-— (N—phenylcarbazole) 4.85 g(19.93 mmol) 75 mL
, 4.0eq FeCl;12.93g(79.7 mmol) 80 mL ,
. dark green
24 MeOH , MeOH H ,0
( ). MeO

H . 93 % . ( :

/n— = 4/1). 'H-NMR :1H—NMR (CDCl3): & 7.34 8.48(m, 24H,
aromatic protons)
(2) N,N' — —-6,6' — -3,3' — (N,N' —Diphenyl—-6,6' —dihalo—3,3' — bicarbazyl)
A. N,N' — —-6,6' — -3,3 - (N,N' —Diphenyl—6,6" —di bromo—3,3"' —bicarbazyl)
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100 mL  Schlenk flask  N,N' — -3,3 — (N,N' —Diphenyl— 3,3' —bicarbazyl) 4.87 g(10 mm
ol) 50 mL 3.0 eq 5.0 (31 mmol) 10 mL
. 0
dark green . 40 50 H,O0 1.0 N NaOH(aq)
. MeOH , , Me
OH H,0 . 85 %
( : /n— = 3/1). I'H-NMR :1H-NMR (CDCl3): &

7.25 8.38(m, 22H, aromatic protons)

B. N,N' — —6,6' — -3,3 — (N,N' —Diphenyl—-6,6"' —diiodo —3,3' —bicarbazyl)
100 mL  Schlenk flask N,N' — -3,3 — (N,N' —Diphenyl—-3,3"' —bicarbazyl) 3.76 g(7.72 m
mol), Kl 3.46 g(20.85 mmol), KIO 34.96 g(23.2 mmol) 70 80 mL 70
, 20 30 H,O 1.0 N NaOH(aq)
MeOH ,
MeOH H,O0 . 85 %
( : /n— = 4/1). 'H-NMR TH-

NMR (CDCl3): 6 7.23 8.5(m, 22H, aromatic protons)

(3) 6,6' — (9H,9- )—N,N' — -3,3 — [6,6' —bis(9H,9— carbazolyl)—N,N' —diph
enyl—3,3' —bicarbazyl]

A. ( ) [ Tris(dibenzylidineacetone) dipalladium](Pd ,dbas) 0.0855 g(9.34x 10
=5 mol), (diphenyl phosphinoferrocene) (dppf) 0.0776 g(1.40x 10  ~* mol), N,N' —
-6, 6" — -3,3 — (N,N' —Diphenyl—-6,6' —dibromo—3,3' —bicarbazyl) 2.0 g(3.11 mmol)
50 mL (anhydrous toluene) 20 ,
(carbazole) 1.04 g(6.22 mmol, EtOH ) sodium tert—butoxide 0.898 g(9.34 mmol)
20 24 reflux

. (transfer) . TLC , (carbazo

le) 1.0M HClaq) 10 mL 5 MeOH
91 % , .LH-NMR (CDCI3)

:d 7.26 8.41(m, 38H, aromatic protons).

B. N,N' — —6,6' — -3,3 — (N,N' —Diphenyl—-6,6' —diiodo —3,3' —bicarbazyl) 2 g(3.12
mmol), (carbazole) 1.045 g(6.25 mmol, EtOH ), Cu(activated Cu) 0.4g(6.25 mm
ol), 1.76 g(12.48 mmol)  18-—crown—6 0.25g(3 mol%) 30 40mL 1,2- (1,2-
dichlorobenzene) 180 2 3 .
TLC (carbazole) MeOH
90 % , .1H=NMR (CDCl3): & 7.26 8.41(m,

38H, aromatic protons).

(EL device)
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1 EL device . EL device 8
. EL device . ITO(indium—tin oxide)
, ITO (photoresist resign) (patterning)
. IPA 20 (ultrasonication)  boiling IPA
, uv-— (UV—ozone cleaning) 15 . CuPc
20 nm (1 /sec) (50 nm, 1 /sec), Al
gz (70 nm, 1 /sec) 1.5% coumarin 6(0.015 /sec) Alg  3(30 nm)(
Algs (40 nm) ), LiF(1 nm, 0.1 /sec) A
1(200 nm, 10 /sec) (encapsulation) ( N - BaO
metal can uv ). 1x 10 ~6 torr ,
(crystal sensor) , 4 ,
(forward bias voltage) . Keithley SMU238 BM7
constant current 10 100 mA/ (scan) . ITO/CuPc(
20nm)/BCDC(50nm)/Alg 3 (7Onm)/LiF(1nm)/Al(200nm) 100 mA/ 3500 cd/
11.32V . ITO/CuPc(20nm)/BCDC(50nm)/Alq 3 +1.5%C6(30nm)/Alg 3 (40nm)/LiF(1nm)/Al(200nm)
C6—doped 100 mA/ 10290 cd/ 12.47V
@
1 PMMA 1:10 ( %) ( : )
quartz , UV PL (photoluminescence s
pectrum) . 4 5 , BCDC uv 238, 293, 306
340 , 320 PL PL 415
@
TGA(Thermogravimetric analysis) DSC(Differe
ntial Scanning Calorimetry) 10 /min .
6 7 . BCDC 5% 500 , 600 50
% . DSC , 200 Ty .
TPD[N,N' —bis(3—methyl—phenyl)—N,N' —diphenyl—(1,1' —biphenyl )—4,4' —diam
ine] NPB Ty (Ty 60 96 ).
©))

EL device . .
ITO/CuPc(20nm)/BCDC(50nm) /Alq 3 (70nm)/LiF(1nm)/Al(200nm) , ITO/CuPc(20
nm)/NPB(50nm)/Alq 3 (7Onm)/LiF(1nm)/AlI(200nm) . couma
rin 6 (C6) Doped device . ITO/CuPc(20nm)/BCDC(50nm)/A
Ig; +1.5% C6(30nm)/Alg 3 (40nm)/LiF(1nm)/AlI(200nm) , ITO/CuPc(20nm)/NPB(50
nm)/Alq ;3 +1.5%C6(30nm)/Alq 3 (40nm)/LiF(1nm)/AlI(200nm) . 8

Alg; coumarin 6
(exciplex) . ,
9 , 10
(cd/A) . L—1 efficiency , (low current density)
BCDC (4.0 cd/A) NPB (3.9 cd/A) ,
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(high current density) BCDC (3.5cd/A) NPB (4.1 cd/A)
coumarin 6
. BCDC (11.3 cd/A) NPB (11.0 cd/A)
L—I , BCDC (10.3 cd/A) NPB
(11.1 cd/A) : BCDC
BCDC
6,6' — (9H,9- )—N,N" — -3,3 —
€CY))
1.
6,6' — (9H,9—- )—N,N' — -3,3" — [6,6' —bis(9H,9—carbazolyl)—N,N' —disubstitu
ted—3,3' —bicarbazyl] . (D)
1
R
0 N
QL0 ©
@ A
R H, 1 12 , ) 4 1
4 (aromatic group) . 1
2.
/ . / / / / , / / / / , /
/ / , / / / / / / /
/ / / , 6,6' — (9H,9—
)—N,N' — -3,3 — [6,6' —bis(9H,9—carbazolyl)—N,N' —disubstituted—3,3"' —bicarbaz
yll : @
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1
R
O N
QL0 ©
© A
R H, 1 12 , , 4 1
4 (aromatic group) , 1
3.
2 , CuPc(cupper phthalocyanine), m—MTDATA, (polythiophene),
(polyaniline), (polyacetylene), (polypyrrole) (PPV)
4,
2 , LiF MgF ,
5.
2 . (Indium oxide), (Tin oxide), (Zinc oxide)
, PET, (Polycarbonate) (Polyimide) (Flexi
ble)
6.
¢ ON- - : @
N,N" — -3,3 — (N,N' —disubstituted—3,3' —bicarbazyl) :
2
(D) () () NN - —6,6' — -3,
3 - (N,N' —disubstituted—6,6' —dihalo —3,3"' —bicarbazyl) :
3
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() () @
6,6' — (9H,9- )—N,N' — -3,3 — [6,6' —bis(9H,9—carbazolyl)—N,N' —disubs
tituted—3,3' —bicarbazyl]
1
Yoo ;
R H, 1 12 , , 4 1
4 (aromatic group) , 1
, X
1
Scheme 1
R R

: 0 —— O ©©©

Br/ CHCly
or
K / KIO3 / Acetic acid

z-3

QL0

X O @ X X=Bror!
N
R
Pd,dbay / dppf Cu/K,CO3
tert-BuONa or 18-Crown-6
Toluene 1,2-Dichlorobenzne
(X=Brn X=1

Q

NN

O
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