10-0451440

(19) (KR)
(12) (B1)
(51) Int. CL7 (45) 2004 10 06
CO9K 11/06 (11) 10-0451440
(24) 2004 09 22
(21) 10-2002-0022881 (65) 10-2003-0084260
(22) 2002 04 26 (43) 2003 11 01
(73)
31
(72)
740-13 403
403-64
101-707
()
756 6-601
(74)
(54)




10-0451440

1 uv-

2 (PL)

3

4 5 4 6

6 4 7

7

8 4 7

9 4 7 C.l.LE. 1931

, T = (electroluminescent; EL)
(
small molecule-based) EL ,
- , .

EL EL , m-T*

R/G/B , ,

, LED
4
(p- ): (
): (p- ) (LPPP) (p- )
LED , T -TT
/ (EL)
, . , PPV- ( ) m-
, U= (chromophore)
T[ -—
, (stiffnes

s)
- .
[Kim, H. K. et al., Macromolecules 30, 1236(1997), Kim, H. K. et al., Macromolecul
es 31, 1114 (1998), Kim, K. D. et al., Macromolecules 31, 7267 (1998), Jung, S. H. et al., Macromolecules 33
,9277 (2000), Baek, N. S. et al., Synth. Met. 121, 1743 (2001)].

M- (EL)
, EL d- LUMO 10V

EL [Paik, K. L. et al., ACS Polymer Preprints 43(1),



77 (2002)].
. (organotin) -
¢
%@_\_x \
¢
5 -0On
3
¢
{o50~ ot
o &

10-0451440

1x10 3 -



10-0451440

EL 1 Heck (Heck reaction)

NBu,, DMF, 100°C

, X 1 , PA(OA ) » () [palladium(ll)acetate], TOP
(2- ) [tris(2-methylphenyl) phosphine], NBu 3 (tributylamine), DMF  N,N-
(N,N-dimethylformamide)
, 5 Br-X-Br (X ,
) Heck
5

(rigid) 1 - , Sn-C ® ghc=21
7 pm) Sn-C
, LT -
, uv- 350 394 nm

1 (distyryldiphenylstannane: 5)

THF20 ml) 4- (500 , 1.9 mmol) (92.4 mg, 3.8 mmol)

30 . THF (10 ml) (326.6 mg, 0.95 mmol)
5 . .
- ( , : /
(15:1)) , (159 mg, 35%, 95-96 ).

Mg B¢ CIHEEILIEZ20I=
Br —————— —> Sn
V4 C THF, &l 2 V4 C C AN

1 H-NMR(300 MHZ, CDCI 5 ):5 5.25(d, 2H, J=10.9 Hz), 5.77(d, 2H, J=17.6 Hz), 6.70(dd, 2H, J=17.6 Hz amp;
10.9 Hz), 7.24-7.46 (m, 10H), 7.54-7.60 (m, 8H)

13 C-NMR (75 MHz, CDCI 5): 3 138.5, 138.0, 137.6, 137.4, 137.0, 129.4, 128.9, 126.5, 114.7

FT-IR (NaCl, cm -1): 3060, 2987, 2958, 1628, 1588, 1492, 1429, 1300, 1260, 1185, 1159, 1013, 995, 913

HRMS(M *+)C 5,5 H 54 Sn : 480.0900, :480.0906
C 5,5H 54 Sn : C 70.18, H 5.05, : C 69.90, H5.32
2:2.7- -9,9'- ( 7)
9,9- (159, 44.84 mmol) O 120 ml (11
2 mg, 0.688 mmol) (4.83 ml, 93.98 mmol)
. 3
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FeCI3 Brp

oter—-

1 H-NMR(300 MHZ, CDCI 5 ):8 0.58(m, 4H), 0.82-1.25(m, 18H), 1.90 (m, 4H), 7.44 (d, 2H), 7.46 (d, 2H), 7.
53 (d, 2H).

3: 3,6- -9-(2- ) ( 6)
3,6- (2 g, 6.15 mmol), THF (30 ml) NaH (177
mg, 7.38 mmol) 2 2- (1.78 g, 9.22 mmol)
. 110 60
(150 ml) .
( , : / (3:1)) :

N
Br Br

1 H-NMR(300 MHZ, CDCI 3): 8 0.82-0.89 (m, 6H), 1.21-1.31 (m, 8H), 2.02(m, 1H), 4.07 (d, 2H), 7.2-8.1 (
m, 6H)

13 C-NMR (75 MHz, CDCI 3): & 139.53, 128.79, 123.21, 123.03, 111.78, 110.52, 47.59, 39.32, 30.96, 28.78
, 24.37, 23.06, 14.10, 10.95

1: SnPhPPV( 2 )
1 1,4- .
1,4- (246 mg, 1.04 mmol) 10 ml DMF Pd(OAc) , (24 mg, 0.11 mmol)
(o- ) (95 mg, 0.313 mmol) 50 .
(0.5 g, 1.04 mmol) (2.36 ml, 12.52 011mmol) 100
24 , 1
(045 ) ,
50
2: SnPhFPV( 3 )
1,4- 2 1
3: SnPhPVK( 4 )
1,4- 3 1
1-3 1
[ 1]
Mn Tg T D 1 UV (A qax) (nm) PL(A  qax) (nm)
(%10 3) () () 2 2
2.3 - - 347 - 442 -
4.6 - 300 394 398 456 470
25 81 314 355 374 453 470
1:
2:CHCI 41 10
3:
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1 3 FR-IR, 1 H-NMR, 13 C-NMR  UV-
FT-IR (C=C) 1600 cm -1
, 960cm -1
. 1 H-NMR , 5.2-5.7 ppm ,
7.0-7.5 ppm ,
0.2-2.0 ppm . 4.1 ppm
a -
(Mn) , (GPC) ,
2.5%10 3 - 4.6x10 3 ( 1 ). THF, CHCI 3,CH ,Cl ,, DMF
1 1 3 uv- 1 ,
( ) 350-394 nm ,
- . SnPhFPV  SnPhPVK
2 350 nm (PL) , 470 502 nm
2 3 DSC TGA
’ y X_
. T,y 81 . 300 314 (1%
) ( 3 ).
4:
ITO/PEDOT (50nm)/ (80nm)/Ca (50nm)/Al (200nm) . PED
OT (Polyethylenedioxythiophene) (HTL) . Sh
PhFPV HTL . 80nm
50 nm , 200 nm
5:
3 ShPhPVK 4
6:
ShPhFPV:PVK[ 9- )18:2 4
7:
ShPhPVK:PVK 8: 2 4
4 7 2
[ 2]
EL(A nax ) CIE
(nm) (cd/m 2) |(V) (mA/cm 2)  |(cd/A) (Im/W) X y
4 |470 238 5.5 386 0.062 0.035 0.166 |0.289
5 (472 222 9 1087 0.020 0.007 0.200 |0.306
6 |464 242 7 96 0.252 0.113 0.153 |0.218
7 470 242 10.5 259 0.094 0.028 0.169 |0.286
4 6 4 5
4 5 , 4 6 470 nm 464 nm
. , EL
6 4 7 , 4
7 VAV .
, ShPhFPV  ShPhPVK (LUMO )
(HOMO ) (cyclic voltametry) 7

. SnPhFPV  SnPhPVK LUMO

3.21evV 293eV
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