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2002-0082801

(C.W.Tang) (Appl. Phys. Lett. 51
(12) 21. p. 913, 1987), .
ITO , 8— ,
Mg:Ag , 10V 1,000 cd/m 2
( ) : , , Eu (Chem. Lett., 1
267(1991))
' ) (dopant)
. , (8- )
) (10_ ) 1] ) ) )
, 4—( )-2—  —6-(p-
)—4H- , (MgPc, AlPcCI ) , (squarylium) , (vio
lanthrone)
1 ( ) 1
(exiplex) (eximer)
( )
, [3.4—c] 580 nm 720 nm
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Ar’,RY R M, L, m
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, , ITO (nesa glass)
, 300Q /O ITO
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, 1 1000 nm
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< >
TH—NMR FTNMR EX—270( ( ) )
CHN —-MT-3 ( ()
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JMS—DX303( () )
U-3200
) ) 4% 107 /L
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[1]
1,2— 30 2— -3,5— (4-n-
g, 0.47 12
6 2.6 6
TH-NMR

, F—2500

)
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139, 2,4-
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1H—NMR (CDCl; (8 =ppm)): 0.90(t, 12H), 1.29—1.65(m, 32H), 2.39(t, 4H), 2.64(t, 4H), 6.44(t, 2H), 6.
49(s, 2H), 6.60—6.63(m, 9H), 6.83(d, 2H), 7.25(d, 4H), 7.82(d, 4H)
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; Ce3 Hzs N, F, B

C:835 (832 ), H:84 (83 ), N:32 (31 ) F:32 (42 ) B 12 (12 ).

, m/Z=908
[1] - [1]
: A max 568 nm ( : )
A max 613 nm ( : ).
, [1] .ITO 150 nm (
() , 15Q /0, ) 30x 40 mm , . "
56" 15 , . 15
15 . 1 U
= : 5x 10 ~° Pa
, 4.4 — (N=(m-— )—N- ) 50 nm
1,4— —-2,5—- (35— )—3,6— 4- ) [3,4—c] ,
[1] 1 15 nm , 3
5nm . , 0.5 nm, 150 nm 5x 5 mm
618 nm, 4.2 cd/A
< 2>
[2]
2— -3,5—- 1.29,24- 08¢ , [1]
149 . 'H-NMR

1H—NMR (CDCl; (5 =ppm)): 6.46(t, 2H), 6.52(s, 2H), 6.67—6.88(m, 11H), 7.43(m, 6H), 7.90(d, 4H)

Cs9 Hoz N, F, B . .C:823 (818 ), H:4.
8 (47 ),N:49 (49 ) F:66 (6.6 ), B:19 (20 ).

, m/Z=572
[2] - 2]
‘A max 556 nm ( : )
‘A max 600 nm ( : ).
: [2] 1
608 nm, 2.6 cd/A
< 3>
[3]
2—(2- )—3,5— (4—-n-— ) 0449, 24— (4—n-— ) 0.25¢ ,
[1] ) 0.1g . IH-NMR
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1H—NMR (CDCl; (5 =ppm)): 0.88(t, 12H), 1.29—1.67(m, 32H), 2.39(t, 4H), 2.63(t, 4H), 3.51(s, 3H), 6.
00(d, 2H), 6.51(s, 2H), 6.63—6.73(m, 10H), 7.23(d, 4H), 7.81(d, 4H)

Ces Hy7 N, F, B . .C:83.3 (83.3 ), H:s.
4 (84 ),N:31 (30 ) F:32 (41 ), B:12 (1.2 ).

) m/Z=922
[3] . [3]
‘A max 568 nm ( : )
‘A max 613 nm ( : ).
: [31 1
618 nm, 4.0 cd/A
< 4>
[4]
2—(4- )-35—  (4-n-— ) 05g,24—  (4-n-— ) 0.25¢ ,
[1] ) 0.18 g ) IH-NMR

1H—NMR (CDCl; (8 =ppm)): 0.84(t, 12H), 1.07—1.65(m, 32H), 2.25(t, 4H), 2.64(t, 4H), 6.53(s, 2H), 6.
61—6.69(m, 11H), 6.88(d, 2H), 7.23(d, 4H), 7.24—7.37(m, 5H), 7.83(d, 4H)

Coo Hzo N, F, B . .C:843 (84.1 ), H:8.
1 (80 ),N:29 (28 ), F:30 (39 ) B:12 (12 ).

, m/Z=984
[4] - [4]
‘A max 569 nm ( : )
A max 615 nm ( : ).
: [4] 1
618 nm, 3.8 cd/A
< 5>
[5]
2—(4- )-3,5—- (4—n— ) 0.45¢q, 2,4- (4—n-— ) 0.25¢ ,
[1] . 0.15¢g . 'H-NMR

1H—NMR (CDCl3 (5 =ppm)): 0.91(t, 12H), 1.28—1.67(m, 32H), 2.00(S, 3H), 2.38(t, 4H), 2.63(t, 4H), 6.
21(d, 1H), 6.43(s, 2H), 6.46(d, 2H), 6.63(m, 8H), 6.80(d, 1H), 7.25(d, 4H), 7.82(d, 4H)

Ces Hy7 N, OF, B . .C:82.1 (819 ), H:s.
3 (82 ),N:31 (30 ) 0:18 (1.7 ),F:30 (40 ) B:12 (12 )
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, m/Z=938
[5]
[5]
‘A max 566 nm ( : )
‘A max 61l nm ( : ).
: [5] 1
615 nm, 4.0 cd/A
< 6>
[6]
2—(4- )-3,5—- (4—n— ) 044q,24- (4-n—- ) 0.25¢ ,
[1] . 0.3g . 'H-NMR

1H—NMR (CDCl3 (5 =ppm)): 0.91(t, 12H), 1.33—1.65(m, 32H), 2.44(t, 4H), 2.64(t, 4H), 6.52(s, 2H), 6.
59(d, 2H), 6.70—6.75(m, 8H), 6.93(d, 2H), 7.25(d, 4H), 7.83(d, 4H)

Cos Hyy NaF, B . .C:82.6 (823 ), H:7.
9 (79 ), N:46 (45 ), F:33 (4.1 ) B 12 (12 )

, m/Z=933
[6] : [6]
A max 576 nm ( : )
‘A max 626 nm ( : ).
< 7=
[7]
2—-(1- )—3,5—- (4-n- ) 059, 24— (4—n- ) 0.25¢ ,
[1] : 0.2g . 1H-NMR

1H—NMR (CDCl; (8 =ppm)): 0.93(t, 12H), 1.25—1.65(m, 32H), 2.21(t, 4H), 2.64(t, 4H), 6.27(m, 8H), 6.
40(s, 2H), 6.64(t, 1H), 7.00(dd, 2H), 7.24(d, 4H), 7.24—7.34(m, 3H), 7.80—7.87(m, 5H)

Cs7 Hy7 NoF, B . .C:84.3 (839 ), H:s.
1 (80 ),N:29 (29 ), F:31 (40 ),B: 11 (12 ).

m/Z=958

[7] : [7]

A max 571 nm ( : )

- 30 -



‘A max 616 nm (

, [7]

< 8>

[e]

2— -35-  (4-

0.4 g, 2,4—

4.2 cd/A

(4- ) 0.25 g
ITH-NMR

2002-0082801

[1]

LH—NMR (CDCl; (5 =ppm)):3.67(s, 3H), 3.86(s, 3H), 6.38(d, 2H), 6.47(s, 2H), 6.54(t, 2H), 6.64—6.75(

m, 5H), 6, 85(d, 2H), 6.96(d, 4H), 7.89(d, 4H)

Caz Hzs N2 O4 F> B

52 (5.1 ),N:42 (40 ), 093 (9.2 ), a4 (5 ),B: 16 (16

[8]
‘A max 584 nm (
‘A max 632 nm (
, [8]
< 9>
[°]
2— -35-  (4-n-
[1]

m/Z=692

2.7 cd/A

0359, 24—  (4-n— )

ITH-NMR

0.25 g

.C:75.0 (746 ), H:

1H—NMR (CDCl5 (5 =ppm)): 0.94(t, 12H), 1.38—1.41(m, 16H), 1.68—1.83(m, 8H), 3,80(t, 4H), 4.00(t,
4H), 6.36(d, 2H), 6.46(s, 2H), 6.53(t, 2H), 6.62—6.73(m, 5H), 6.85(d, 2H), 6.94(d, 4H), 7.87(d, 4H)

Cs9 He7 N2O4 F2B
75 (75 ),N:32 (31 ) 071

[°]
‘A max 587 nm (
‘A max 636 nm (

< 10>

(7.0 ), F31 (4.1 ), B:12

m/Z=916

31 -

.C:775 (773 ), H:
@2 )
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[10]

2—(1- )-35—-  (4- ) 069, 24— (4-— ) 0.25g , [1]
0.55 g : 1H-NMR

1H—NMR (CDCl; (8 =ppm)):2.00(s, 6H), 2.40(s, 6H), 6.26(m, 8H), 6.39(s, 2H), 6.65(t, 1H), 7.00(d, 1H),
7.12(d, 1H), 7.24(d, 4H), 7.24—7.33(m, 3H), 7.77—7.86(m, 5H)

, Ca7 Hyy NpF, B . .C:835 (83.2 ), H:5.
6 (55 ),N:43 (41 ), F:48 (56 ) B:15 (16 ).

, m/Z=678
[10] . [10]
‘A max 575 nm ( : )
‘A max 613 nm ( : ).
: [10] 1
620 nm, 3.0 cd/A
< 11>
[11]
2— -3,5— (4-(2,4- ) ) 0.35¢9, 2,4— (4-(2,4- ) ) 0.25¢
, [1] ) 0.15¢g . 'H-NMR

1H—NMR (CDCl; (8 =ppm)):2.18(s, 6H), 2.32(s, 6H), 2.36(ss, 12H), 6.67(s, 2H), 6.81(d, 8H), 6.94—7.0
7(m, 11H), 7.11(d, 2H), 7.43(d, 4H), 8.01(d, 4H)

Cr1 Hso NoF, B . .C:86.4 (86.2 ),H:6.
0 (6.0 ),N:29 (28 ) F:30 (39 ), B:12 (11 ).

, m/Z=988
[11] : [11]
‘A max 576 nm ( : )
‘A max 626 nm ( : ).
< 12>
[12]
2—(1- )-35—- (4- ) 0.49,24- (4- ) 0.25¢ , [
1] . 0.1g . IH-NMR

- 32 -
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1H—NMR (CDCl; (8 =ppm)):1.97(s, 3H), 2.40(s, 3H), 3.54(s, 3H), 3.86(s, 3H), 5.99(d, 2H), 6.25(s, 4H),
6.30—6.39(m, 8H), 6.69(t, 1H), 6.97(d, 3H), 7.14(d, 1H), 7.26(d, 2H), 7.26—7.37(m, 3H), 7.78—7.95(m,
5H)

Cs7 Hazz N, O, F, B . .C:79.6 (79.4 ), H:
51 (5.2 ),N:40 (39 ) 046 (45 ) F:46 (54 ).B:16 (16 )

, m/Z=710
[12] . [12]
A max 577 nm ( : )
‘A max 624 nm ( : ).
, [12] 1
628 nm, 2.9 cd/A
< 13>
[53]
2— -3,5—- (4—n- ) 0449, 24— (4—n- ) 0.25¢g , [1]
0.27 g : IH-NMR

1H—NMR (CDCl; (8 =ppm)):1.97(s, 3H), 2.40(s, 3H), 3.54(s, 3H), 3.86(s, 3H), 5.99(d, 2H), 6.25(s, 4H),
6.30—6.39(m, 8H), 6.69(t, 1H), 6.97(d, 3H), 7.14(d, 1H), 7.26(d, 2H), 7.26—7.37(m, 3H), 7.78—7.95(m,
5H)

Css Hgo N, F» B . .C:83.1 (829 ), H:7.
5 (74 ),N:36 (35 ) F:40 (48 ),B:13 (14 ).

, m/Z=796
[53] ) [53]
A max 569 nm ( : )
‘A max 611 nm ( : ).
, [53] 1
617 nm, 5.0 cd/A
< 14>
[59]
30 [10] 0549 , 20 (1.0 J/L:
) 1.88 , 60 9 . , 50
, , 0.32
g . IH-NMR
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1H—NMR (CDCl; (8 =ppm)):1.97(s, 3H), 2.40(s, 3H), 3.54(s, 3H), 3.86(s, 3H), 5.99(d, 2H), 6.25(s, 4H),
6.30—6.39(m, 8H), 6.69(t, 1H), 6.97(d, 3H), 7.14(d, 1H), 7.26(d, 2H), 7.26—7.37(m, 3H), 7.78—7.95(m,
5H)

Cso Ha7 N, B .C:89.3 (89.2 ), H:6.0
(59 ),N:35 (35 ),B:12 (@14 ).
, m/Z=794
[59] [59]
‘A max 568 nm ( : )
‘A max 613 nm ( : ).
, 59] 1
616 nm, 3.8 cd/A
< 15>
1 , [53] 50 nm
0.5 nm, 150 nm 5x 5 mm
622 nm, 2.5 cd/A
< 16>
63] 1
609 nm, 1.6 cd/A
< 17>
[85] 1
628 nm, 1.1 cd/A
< 18>
1 , 1,4— —-2,5— (3,5—- )—3,6—
(4- ) [3,4—c] 9— —5H-— (€)) -5— (
610 nm) , 0.5 25 nm
2,9— —4,7— -1,10- (BCP) 25nm
0.5 nm , 150 nm 5x 5 mm
609 nm, 71 nm
, 16 V 3000 cd/m ?
< 19 25, 28 29, 1>
1 1 H 1 18
1 25 HTM1

HTM1
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1 (CuPc) 10 nm
M1 24
612 nm, 40 nm [65]
14 V 6400 cd/m 2
< 27>
[100]( 619 nm)
20 nm BCP 5nm
18
629 nm, 28 nm [100]
7500 cd/m ?
< 30 47>
, , 2 3
2 3
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14—
21
33 nm [99]
< 49>

1,4—
[11(

< 50>

( ~1-

ETM1
), 401

53>

)-1,1' —

2002-0082801

639 nm,
13V 2000 cd/m 2
—-2,5— (3,5- )-3,6— (4- ) [3,4—c]
613 nm) 28
618 nm, 48 nm [1]
14V 8000 cd/m 2
CuPc 10 nm 2 N,N' — —N,N' —
4.4 — (a —=NPD) 50 nm
ETM1 49
5.99 eV ( (AC-1: @)
618 nm, 48 nm [1]
15V 9000 cd/m 2
egesSy:
49
4 4 ETM2, ETM3, ETM4

- 39 -
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1,4— —2,5— -36- (1- ) [3,4—c]
—t— 739 t— 36 , 90 1— 10 g
, 6.7 2 . , 60 30
4.4 30 . . ,
2.89g DMF 80 —t— 21g 1
1.5 , 65 . 50 ,

, 159 . 'H-NMR
1H-NMR (CDCI3 (& =ppm)): 0.93(tt, 6H), 3.35(qq, 2H), 3.70(qq, 2H), 7.58—7.68(m, 6H), 7.76(t, 2H), 7.
90(m, 4H), 8.02(d, 2H)

Cso Hoa N, O, . .C:81.2 (811 ), H:5.3
(54 ),N:63 (63 ), 072 (7.2 ).

) m/Z=444 . 1,4

- —2,5— —3,6— (1- ) [3,4—c]

, 1,4— -2,5— -3,6— a- ) [3,4—c] ,
[53] 53 :

615 nm, 43 nm [53] , 14V

12000 cd/m 2
< 55>
1,4— -2,5— —3,6— (1- ) [3,4—c]

54 . 615 nm, 43 nm

[53] ) 15V 16000 cd/m 2
< 56>
1,4— —2,5— (4- )-3,6— (4-p- -1- ) [3,4—c]
1- 4—p— -1- , 4—

54 ) 1.2 ¢ . IH-NMR

1H—NMR (CDCl3 (8 =ppm)):2.20(s, 6H), 2.49(s, 6H), 4.38(t, 2H), 4.93(t, 2H), 6.69(t, 4H), 6.88(t, 4H),
7.35(d, 4H), 7.42—7.64(m, 12H), 8.00(t, 4H)

Css Hag N, O, . .C:86.6 (86.6 ), H:57
(57 ),N:35 (3.6 ), 041 (41 ).

, m/Z=776
1,4—- —-2,5—- (4- )—3,6— (4—-p- -1- ) [3,4—c]
54 .
616 nm, 43 nm [53] , 13V

9000 cd/m 2
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< 57>

1,4— —-2,5— -3,6— (4-p—

1- 4—p— -1-
54

1H-NMR (CDCl; (&

~1- ) [3,4—c]

1449

2(dd, 4H)
Cap Hzo N, O, .C:84.6
G4 ), N:47 (47 ), 053 (54 ).
) m/Z=596
1,4— —2,5— -3,6— (4—p- -1- ) [3.4—c]
, 1,4— —2,5— -3,6— (4-p- -1- )
54
43 nm [53] , 15V
cd/m?
< 58>
1,4— -2,5— -3-(1- )-6—(35—- (- )y )
[1] 54
, 616 nm, 48 nm [1]
13V 9000 cd/m 2
< 59>
1,4— -25-  (4- )-36—- (- ) [3.4—c]
1- 1- , 4—
54 09g

2002-0082801

ITH-NMR

=ppm)):2.49(s, 6H), 3.05(s, 6H), 7.35(d, 4H), 7.44—7.65(m, 10H), 7.98(d, 2H), 8.0

(84.6 ), H:5.4

[3!4_(:]
616 nm,
15000
[3,4—c] ,
I1H-NMR

1H—NMR (CDCl3 (5 =ppm)):2.18(SS, 6H), 4.40(t, 2H), 4.90(t, 2H), 6.64(t, 4H), 6.79(t, 4H), 7.62—7.86

(m, 12H), 7.96(t, 2H), 8.79(t, 4H)

Cso Hzs N2 O,
(52 ),N:39 (40 ), 045 (46 ).
14— 25—  (4- )y -36- (1-
, 1,4— 25—  (4-
54
43 nm [53]
cd/m?

.C:86.3
m/Z=696 :
) [3.4—c]
)-36- (- )

, 15V

- 42 -

(86.2 ), H:5.2

[314_C]
616 nm,
130000



54

60>

[53]

1,4—

—-2,5—

-3,6—

a-

)

14V

[3,4—c]

616 nm,
17000 cd/m

2
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43 nm
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5,7-
< 2>
[86]
< 62>
ITO 150 nm
17O
800 )
( )
5x 10~4 Pa
1,4—
[1]
nm
, 300 )
TO
2x 16
567
1.
1
< 1=

-2,5—

50

) am
613 nm,
61
627 nm, 1.0 cd/A
( () ,15Q /0,
300 (pitch) ( 270 )x 32
n 56" 15
15
1 uv- '
, TPD
(35— )=3.6- (4= )
0.6 50 nm
16 250
ITO
50 nml
A A
/ -

/
RPN, N/ R
3 0 2
A (L), A
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3.2 cd/A

) 30x 40 mm
1.27 mm (

15

100 nm
[3,4—c]
ETM2 50
( 50
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1 , 1 Art Ar? 4
4,
2 , R® R®
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1
6.
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