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(Organic

Electroluminescent device; OELD)
EL (Electroluminescent device) (Liquid Crystal Display;
LCD), (Plasma Display Panel; PDP), (Field Emission Display; FE
D) , LCD ,
ITO Mg ,
, , (conjugated)
(host) . (nap
hthalene), (anthracene), (phenanthrene), (pyrene), (benzopyrene), (c
hrisene), (picene), (carbazole), (fluorene), (biphenyl), (terphenyl), (qu
rterphenyl), (triphenylene oxide), (dihalobiphenyl), (transstilbe
ne), 1,4- (diphenyl butadiene) , , ,
. 1 1
- (guest-host) ,
(550nm) (Alg3: aluminum-tris
(8-hydroxyquinolinate), 4,539,507 5,150,006 ), BeBg2 (10-benzo[h]quinolinol- ber

yllium complex. Chemistry Letters(1993), 905-906 ), Almg (tris(4-methyl-8-quinolinolate)aluminum), Z
n(BTZ) ,,Zn(NBTZ) ,, An(Oc-BTAZ) , (Jpn, J. Appl. Phys. Vol. 35 (1996), 1339-1341)

(460nm) ZnPBOX (Chemistry Letters(1994), 1741-1742), Balqg (Bis(2- met
hyl-8-quinolinolato)(para-phenyl-phenolato)aluminum) (styrylarylen
e) DPVBI (1,4-bis (2,2-diphenyl- vinyl)biphenyl)  BczVBi (4,4'- BIS((2 carbazole)vinylene)biph
enyl) .

(590nm) 4—( )-2- -6-(p-

)-4H- (4-(dicyanomethylene)-2-methyl-6-(p-dimethylaminostyryl)-4H-pyran: DCM)
, 3,852,683 , 3,986,140 , 4,012,376 , 4,146,707 , 4,769,292 , 5,018,160
, 5,294,869 , 5,409,783 , 5,492,942 , 5,908,581 , 5,935,720 ,C.H.ChenandC.W. Tang,"
Design and Synthesis of Red Dopants for Electroluminescence' (Chemistry of Functional Dyes, Vol.2, pp.536
-543 (1993)), C. W. Tang, S. A. VanSlyke, and C. H. Chen, 'Electroluminescence of Doped Organic Thin Film
s'( Journal of Applied Physics, Vol.65, pp.3610-3616 (1989)), Junsheng YU, Zhijian CHEN, Seizo MIYATA, 'R
ed-light-emitting organic electroluminescent devices with bisanil dye as emitter' (Jpn. J. Appl. phys. Vol. 40
(2001) pp. 3201-3205) DCM
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DCM )

,X C,0,8 S0, N R, R 10 .
1

20 y 1 5 ’
4 24 (aryl) (heteroaryl) 4 6
4 24 (fused ring) , =1, 2 3
1
1

, X C,0,S5,80 , N R ¢ R 10 , ,
1 20 , 1 5 ,
4 24 (aryl) (heteroaryl) 4 6
4 24 (fused ring) , =1, 2 3 . (



2003-0075497

fused ring) ) ,
SO G o 5
R 1 R 10 t_ ) ) 1
(pyrazoline) (conjugate)
R R 10 1-5 :
2
2
NC CN
R; I R,
| R,
R0 = Ty 7
TN =,
<
\\/ °
R11
2 ,R 11 R12 R 1 RlO ,n=1,2 3
(donor) (pyrazoline)
, 1 , 2-(2- - -4-
)- 4-(4,5- - -1- )-
1
NC CN
NC~_CN o R \!(
= ) R 4 o R, R, R,
NN 3 . H !\ 5 Piperidine |< | P
R 7 X7 CH, R N7 —> RO X A
Ro, R R NN
T 9 ) !R7 R10
Rg R,
1 , 1 ,
(10) 1 (12) (hole injection, )
1 (12) 1
4) : (14) :
(fluorescent dye) / (dopant) , Alg3
' 5 50 %
(14) 2 (16) (electron injection, )
1 (12) 1 2 (12, 16)
, 1 2 (12, 16) (14) : (14)
, 1 (12) (10)



(10) : 1
(12) (hole injection, , ) :
ndium Tin Oxide; ITO), . (AQ) ,
injection, , ) , Al, Mg, Ca
2
1 2 (12, 16) (14)
16) (14) (21, 22)
1 .
(21) , 4,356,429
, m-MTDATA®4,4',4'- 3- )
(22) , , 0 =NPD(N,N'-
144~ )
(25, 26) (16)
) ( , Alg3), 5-(4- ,)—3—(t— )-1,2,4-
(14) : :
(14), (21, 22) (25, 26)
5 1000nm, 10
(21,22) /
’ 1 2
[ 1] 2-(2-{2-[4-(3,5- -4,5- - -1- )-
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(12)
1
{
2 (16) (electron
LiAl, Mg-Ag
2
, 1 2 (12,
(25, 26)
(21, 22) (12)
(porphy’rinic)
) ,
-N,N'- (a - )-[1,1'-
. (8-
(TAZ)
500nm ’
(25, 26)
}-6- - -4- )-

(2-(2-{2-[4-(3,5-Diphenyl-4,5-dihydro- pyrazol-1-yl)-phenyl]-vinyl}-6-phenyl-pyran-4-ylidene)

—-malononitrile)

—6- -
4-(3,5-

2 , 2-(2-
yran-4-ylidene)-malononitrile) 0.4g(1.7 mmol)

(piperidine) 0.17g(2.0 mmol) , 75 10

Piperidne
_

|| * Nj\'/\
o P
7\

—4— )-
-45-
4-(3,5-Diphenyl-4,5- dihydro-pyrazol-1-yl)-benzaldehyde} 0.55g(1.7 mmol)

Caae U

(2-(2-Methyl-6-phenyl-p
- -1-)- {
40ml ,

o0

, , , 0.89( 86%)
[ 2] 2-[2-(2-{4-[3-(2- - )-5- -4,5- - -1- ]1- }- )-6- - -4
- 1- (2-[2-(2-{4-[3- (2-Methoxy —phenyl)-5-phenyl-4,5-dihydro-pyrazol-1-yl]-phen
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ylI}-vinyl)-6-phenyl-pyran-4-ylidene]-malononitrile)

3 , 2-(2- -6- - -4- )- (2-(2-Methyl-6-phenyl-p
yran-4-ylidene)-malononitrile) 0.1979(0.84 mmol) 4-[3-(2- - )-5- -4,5- - -1
- 1- (4-[3-(2-Methoxy-phenyl)-5-phenyl-4,5-dihydro-pyrazol-1-yl]-benzaldehyde 0.30g(0.
84 mmol) ( ) 20ml 0.10g(1.2 mmol) , 75 10

3

|9
- , 0.49( 83%)
L 3] 2-(2- -6-{2-[4-(3- -5- -1- -4,5- - -1- )- 1- }- -4-
)- (2-(2-Phenyl-6-{2-[4-(3-phenyl -5-pyren-1-yl-4,5-dihydro-pyrazol-1-yl)-phenyl]-vi
nyl}-pyran-4-ylidene)-malononitrile
4 ,2-(2-  -6- -  -4- )- (2-(2-methyl-6-phenyl-p
yran-4-ylidene)-malononitrile) 0.5g(2.13 mmol) 4-(3- -5- -1- -4,5- - -1- )-
(4-(3-phenyl- 5-pyren-1-yl-4,5-dihydro-pyrazol-1-yl)- benzaldehyde0961g(2 13 mmol)
50mi 0.279(3.2 mmol) , 75 10
4

NCIW Hj\(j\ Piperidine |
_
| NN N '-l AN
SR e YA’
CH3 Q Q X & N/\
d

\ 7\
o &
) , - , 0.729( 50%)
[ 4] 2-(2-{2-[4-(5- -4- -3- -4,5- - -1- )- 1- }-6- - -4-
)- (2-(2-{2-[4-(5-Biphenyl-4-yl-3 —-phenyl-4,5-dihydro-pyrazol-1-yl)-phenyl]-vinyl}-
6-phenyl-pyran-4-ylidene)-malononitrile)
5 , 2-(2- -6- - -4- )- (2-(2-Methyl-6-phenyl-p
yran-4-ylidene)-malononitrile) 0.27g(1.16 mmol) 4-(5- -4- -3- -4,5- - -1- )-
( 4- (5-Biphenyl-4-yl-3-phenyl-4,5-dihydro-pyrazol-1-yl)-benzaldehyde) 0.479(1.16 mmol)
20ml , 0.15g(1.74 mmol) , 75 10
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: : : 0.65g(  90%)

L 5] 2-(2- -6-{2-[4-(5- -3- -1- -45- - -1- )- 1- }- -4-

)- (2-(2-Phenyl-6-{2-[4-(5-phenyl -3-pyren-1-yl-4,5-dihydro-pyrazol-1-yl)-phenyl]-vi
nyl}-pyran-4-ylidene)-malononitrile)

6 , 2-(2- -6- - -4- )- (2-(2-Methyl-6-phenyl-p
yran-4-ylidene)-malononitrile) 0.24g(1.0 mmol) 4-(5- -3- -1- -4,5- - -1- )-
(4-(5-Phenyl -3-pyren-1-yl-4,5-dihydro-pyrazol-1-yl)-benzaldehyde) 0.469g(1.0 mmol)
20ml , 0.13g(1.53 mmol) , 75 10
6

NC. CN

SENeS ~°)
J SENeS
J
, , , 0.529( 75%)
[ 6] 2-(2-{2-[4-(3,5- -4,5- - -1- )- 1- }-6- - -4- )-

(2-(2-{2-[4-(3,5-Diphenyl-4,5- dihydro-pyrazol-1-yl)-phenyl]-vinyl}-6-isopropyl-pyran-4
-ylidene)-malon)

7 , 2-(2- -6- - -4- )- (2-(2-Isopropyl-6-
methyl-pyran-4-ylidene)-malononitrile) 0.5g (2.5mmol) 4-(3,5- -4,5- - -1- )-
(4-(3,5- Diphenyl-4,5-dihydro-pyrazol-1-yl)-benzaldehyde) 08159(25 mmol) 20mi
, 0.329g(3.75 mmol) , 75 10
-
N
|
Ni CN
X S S § U
+ ~ONT o N N
Ncﬁ 7Y v T l Z oY
0
=/
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, , , 0.69( 50%)
L 7 11]
(IT0) : :
, ITO m-MTDATA 300 ,
o -NPD 200
15 650 , 1
5 5 50 % Alg3 650
, 50 TAZ ,
5 LiF )
Al 2000
1 6 (Tm), (Tg) (Dichloroetha
ne) PL(photoluminescence) ,
( 7 12) , 1
[ 1]
PL
Tm/T
(Dichloroethane) g (cd/m 2) x/y)
1 640 nm 312 /- 873/ 14v 0.69/0.32
2 655 nm 289 /124 1952/ 19.4v 0.62/0.40 50%
3 640 nm 310 /- 2450/ 19.8v 0.62/0.38 10%
4 645 nm 300 /- 2450/ 19.8V 0.62/0.38 10%
5 670 nm 326 /152 735/ 15.6V 0.67 /0.33
6 610 nm 225 /- 2223 /18.4Vv 0.51/0.49 10%
1 y )
; (Ful
| Color) , (Field Effect Transistor),
(Photodiode), (Photovoltaic cell, Solar Cell), (Organic Laser), (Laser Dio
de)
(57)
1.
1
[ 1]
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1 , 2
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2 R4 R4 R R 10 , =1, 2 3
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patsnap

TREMOF) TEENBERRRCEYNEREN BN EBUR =Y
[F(RE)E KR1020030075497A K (aH)A 2003-09-26
BRiES KR1020020014757 % A 2002-03-19
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4714

KEBEA 7|4

IPCHEE C09K11/06

CPCH#E C09K11/06 CO9K2211/1025 C09K2211/1044 HO1L51/0062 HO1L51/0067 HO1L51/5012 HO1L2251/308
H05B33/14 Y10S428/917

REAGE) ZHEHUN

H At 40 FF 3Rk KR100480355B1

INEReELE Espacenet
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HWERILEMMEERE—BRNEER : EESHRBN IR |||”|||||””|||“ I I ! I”/_V
NFE-—ME_@EHR, £LXP , XEC,R1ER 1020, S, #HSO2
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HWEESZRFE , URAFN T FHERR 7 H4~6M B REUC A IR
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