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1
2 MPPOXA-PPV PPOXA-PPV UV-visible ;
3 MPPOXA-PPV PPOXA-PPV PL ;
4 MPPOXA-PPV PPOXA-PPV ;
5 MPPOXA-PPV - , -
6 PPOXA-PPV - , -
7 MEH-PPV ;
8 MEH-PPV - , - -
CRT , (viewing angle) ,
(back light) . , (organic light emitting diode:
OLED) , ;
, , GaN, ZnS
, 200 V ( ) ,
. 1987 (Eastman Kodak co.) Tang
(Alg 3)
(C. W. Tang et al., Appl. Phys. Lett ., 51:913(1987)),
0V ( / * 100, external quantum efficiency) 1%,

(luminance) 1000 cd/mm 2 . , ,

, , . 1990
Friend (p-
) (poly( p -phenylenevinylene): PPV) (J. H. Burroughes et
al., Nature , 347:539(1990)), , ,
LED (light emitt
ing diode)
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(HOMO) (LUMO) (band gap

) , (polymer light emitting diode: PLED) (
hole) (work function)

(indium tin oxide: ITO)
b ’ ( ) (
) (tunn ing) (ohmic current)
(CN),
(N. C. Gree

nham et al., Nature 365:628(1993), Z. Peng et al., Chem. Mater ., 11:1138(1999)).

(Q. Pei et al., Chem. Mater . 7:1568(1995), M. Struk j et. al., Science , 267:1969(1995), M. Stru
k jet al., J Am. Chem. Soc ., 117 : 11976(1995), K. Kim et. al., Synth. Met ., 114:49(2000)
(Y. Ohmori et. al., Jpn. J. Ap
pl. Phys ., 35:4105(1996), C. Wu et. al., /EEE Trans. ectron , 44:1269(1997)),

(phase separation) ,

: 5,408,109 (p-
) (p- ) :
6,127,693 (p- ) ( ) (p-
) - . ’
6,165,383
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(Wittig)

, 1 2,5- - - -1,4
- (2,5-Bis-dodecyloxy-benzene-1,4-dicarbaldehyde) (Chen, Z. et al., Macromolecules ,
32 :4351(1999)).

1
OH OC5Hs5 OC5H;5
2 CqoH;5Br (CH;O)y, Br NaOAc
—_— —_—
Br B
MeOH/KOH HBr/AcOH Acy O/ACOH
OH 0OCy;H;5 0CyH;5
OC,,H
12Hzs 0C;H;5 OCoHp5
OA R &
L OH
AcO T T o
NaOH/MeOH PCCMC H H
OCyH;5 OC,H,s Ci2Hp50

, - (hydroxy p -xylene)
- (hydroxy p —-methoxy benzene) ,

1,3,4- ,
1,3,4- ,
1,3,4-
. , 2- -5-{6'-[2"-4
- )-5"- -1",3",4"- 1- }-p- - - (2-Met
hoxy-5-{6'-[2"-(4""-oxyphenyl)-5"-phenyl-1",3",4"-oxadiazole]-hexyloxy}- p -xylene-bis- (triphenylp
hosphonium chloride) 2-{4-[10-(2,5- - —( )- )- 1- }
-5- -[1,3,4] (2-{4-[10-(2,5-xylene-Bis-(triphenyphosphonium bromide)-phenoxy)-decylox
y]-phenyl}-5-phenyl-[1,3,4]oxadiazole) . 2 3
2
5 ~OH 6 Br(CH,)Br /k\/o/\/\/\/Br HaCO l: - O «
HyCO™ IJ K,COs/Acetone HECOJ\) - Jij L oL

K;COz/Acetone HyCO

ZT

o o T \ o
S |
Excess NH,NH, £ G e e [ = (D)Lm Ji/j/ = B NJ R
— ij/ A UNHNH, 2 e Heo T Ho |l j
= o o

MeOH HCO™

o Et;N, MC
GG I g B cl
P < |
Refiwc [ O\(j (CH,0)y, conc. HCI, Ac,O N S B
POCly Hico™ ~F e \‘/%/@ T | /\ lv/
N-N 1,4-dioxane HACO E )
> = cl N
PPhyCI
o/\/\/\/ =
PPhy | j [
S Z =
DMF Haco™ ) %/Q
3 ] N
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3
B eBCHIE (e MelHostanoe P = ) -
J/jij/ K,CO; / Acetone \H\J\L K,CO; / Acetone ot ys o l/\ J] o M, T o"‘(v}é\ o"L"J( ﬂ
o /\/L MeOH jl;\
O O
P jt o fj ,F: 0‘2'_/
N oy JL # \\/l s ) PP
EJ o L\/l] H W {;\ﬂ/l}N NBS/BPD» ) J: |AN
Et;N/MC O POCly, reflux - oo ™ &l o~ M
: DS DU A
PPhy 2 J\O\\\,N
. - o~ 0/\(\/‘)/3\1)/J;/]/
L
, , {2- -5-{6
—[2"-4""- )-5"- -1",3",4"- 1- }-1,4- - -2,5- -1,4
- (poly[{2-Methoxy-5-{6'-[2"-(4""-oxyphenyl)-5"-phenyl-1",3",4"-oxadiazole]-hexyloxy}]
-1,4-phenylenevinylene- alt -2,5-didodecyloxy-1,4-phenylenevinylene}, MPPOXA-PPV) {2-[10'
-(2"-(4"- )-5"- -1",3",4"- )- 1-1.,4- - -2,5- -1,4-

(poly{2-[10'-(2"-(4""-oxyphenyl)-5"-phenyl-1",3",4"-oxadiazole)-decyloxy]-1,4-phenylene
vinylene- alt -2,5-didodecyloxy-1,4-phenylenevinylene}, PPOXA-PPV) ,
4

0
PthCI PPN 5, 0C, Hs
| o Q o
= +
HyCO i w OF “ponp X :
N-N PPthr

PPhyCI”

NaOEVEtOH 7\

- o« o
(o]
CHCl; /—f/)_a
o] (o]
Q OC1aHas or OCoHys
T )
\

HaCO
CioHsO CatHhsO
MPPOXA-PPV PPOXA-PPV

1 ( )

1-1: 1.4- - - (1.4-Bis-dodecyloxy-benzene)
200 16.82 g (0.30 mol) , 16.52 g (0.15 mol)

, 74.77 g (0.30 mol)  1- , 24 . ,
78.3% : . 72-73 MS[M +1: m/z 447; 1 H-NMR(C

DCl 3, ppm): 6.83(s, 4H), 3.92-3.90(t, J = 6.6, 4H), 1.79-1.74(m, 4H), 1.48-1.42(m, 4H), 1.35-1.28(m, 32H)
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, 0.91-0.89(t, J = 6.6, 6H); 13 C-NMR(CDCI 3, ppm): 153.18, 115.34, 68.62, 31.92, 29.66, 29.64 29.60, 29.5

9, 29.42, 29.40, 29.35, 26.06, 22.69, 14.12; C 3oH 540 ,:C, 80.65; H, 12.18. :C,80.68;H, 1
2.15.

1-2: 1.4,- - -2.5,- - - (1.4,-Bis-bromomethyl-2,5-bis—dodecyloxy—
benzene)

1-1 44.67 g (0.10 mol) 30.00 g (1.0 mol) HBr (30%)

, 90 12 , , 100 250
, MgSO , , , / ,
63.3% : :95-96 ; MS[M *+]: m/z 633; 1 H-NMR(CDCI 3, ppm): 6.86(s

, 4H), 4.54(s, 4H), 4.00-3.98(t, J = 6.5, 4H), 1.85-1.79(m, 4H), 1.53-1.47(m, 4H), 1.37-1.28(m, 32H), 0.91-0
87(t, J= 6.9, 6H); 13 C-NMR(CDCI 5, ppm): 150.64, 127.49, 114.61, 68.98, 31.92, 29.67, 29.64, 29.59, 29.
56, 29.35, 29.32, 28.75, 26.07, 22.69, 14.12; C 3 H 55 Br ,O ,:C,60.76; H, 8.92. : C, 60.78;
H, 8.91.

1-3: 4- -2.5- - - (Acetic acid 4-acetoxymethyl-2.5
-bis—-dodecyloxy-benzyl ester)

1-2 27.20 g (0.043 mol), 21.32 g (0.260 mol) 13.26 g (0.130
mol) 250 mL , 24 . , ,
200 , v ,
MgSO 4, , / 98.5%

: : 83-84 ; MS[M * ]: m/z 591; 1 H-NMR(CDCI 5, ppm): 6.88(s, 2H), 5.14(s, 4H), 3.96
-3.93(t, J = 6.5, 4H), 2.10(s, 6H), 1.79-1.74(m, 4H), 1.49-1.41(m, 4H), 1.31- 1.27(m, 32H), 0.90-0.87(t, J =
6.8, 6H); 13 C-NMR(CDCI 5, ppm): 150.77, 125.07, 113.77, 69.01, 61.67, 31.89, 29.65, 29.61, 29.59, 29.37,
29.33, 26.04, 22.67, 21.06, 14.11; C 3 H 6 0 g:C, 73.18; H, 10.58. - C, 73.13; H, 10.66.

1-4: (2.,5- - -4- - )- ((2.5-Bis-dodecyloxy-4-hydroxymethyl-p
henyl)-methanol)

9.30 g (0.23 mol) 250 , 1-3 23.04 g (0.03
9 mol) , 12 . , ,
, , , 90.6% :

:109-110 ; MS[M + ]: m/z 507; 1 H-NMR(CDCI 5, ppm): 6.85(s, 2H), 4.68-4.67(d, J = 6.5, 4H), 4.00
-3.97(t, J = 6.5, 4H), 2.37-2.35(t, J = 6.5, 2H), 1.81-1.76(m, 4H), 1.49-1.40(m, 4H), 1.35-1.27(m, 32H), 0.9
0-0.87(t, /= 6.7, 6H); 13 C-NMR(CDCI 5, ppm): 150.64, 129.04, 112.32, 68.74, 62.20, 31.92, 29.65, 29.62,
29.59, 29.57, 29.41, 29.37, 29.34, 26.15, 22.69, 14.11; C 3oH 550 ,:C, 75.84; H, 11.54. : C,
75.88; H, 11.63.

1-5: 2,6- - - -1.4- (2.5-Bis-dodecyloxy-benzene-1.4-dicarbaldehy
de)
1-4 16.72 g (0.033 mol) (c ite) 28.00g 250
, 0 (pyridinium chlorochromate; PCC) 28.07 g (0.13 mol)
; ( : /n- =3/7)
, 200 , ,
: : ( :
/n- = 3/7) , 75.8% : :90-91 ; MS

[M *+1: m/z503; 1 H-NMR(CDCI 5, ppm): 10.5(s, 2H), 7.43(s, 2H), 4.09-4.07(t, J = 6.3, 4H), 1.86-1.80(m,

4H), 1.50-1.44(m, 4H), 1.35-1.26(m, 32H), 0.89-0.86(t, J = 6.8, 6H); 13 C-NMR(CDCI 5, ppm): 189.49, 155

.19, 129.21, 115.53, 69.18, 31.89, 29.62, 29.60, 29.55, 29.52, 29.32, 29.29, 29.02, 25.98, 22.66, 14.11;
C32H5404: C, 76.45; H, 10.83. : C, 76.37; H, 11.01

2: {2- —5-{6'-[2"-4"- )-5"- - 1"3".4"- 1- }-1,
4- - -25- ~1,4-
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2-1: 1-(6- - )-4- - (1-(6-Bromo-hexyloxy)-4-methoxy-benzene)
4- 12.41 g ( 0.10 mol), 13.8 g (0.10 mol)  1,6- 146.38 g (0.60 m
ol) 100 , 24 , ,
, , 50 100 ,
, 100 , ,
MgSO 4, , , 1,6-
91.9% : :161-163 /2.5 mmHg); MS[M + ]: 287; 1

H-NMR(CDCI s, ppm): 6.85(s, 4H), 3.93-3.91(t, J = 6.4, 2H), 3.78(s, 3H), 3.45-3.42(t, J = 6.8, 2H), 1.92-1.
88(m, 2H), 1.80-1.77(m, 2H), 1.52-1.51(m, 4H); 13 C-NMR(CDCI 5, ppm): 153.64, 153.12, 115.32, 114.53,

68.26, 55.62, 33.72, 32.62, 29.12, 27.85, 25.22; C 13H 19Bro ,:C, 54.37; H, 6.67. : C, 63.33;
H, 8.69.
2-2: 4-[6-(4- - )- 1- (4-[6-(4-Methoxy-phenoxy)-hexylox

v]-benzoic acid methyl ester)

2-1 25,84 g (0.090 mol), 13.8 g (0.10 mol)  4-
13.69 g (0.090 mol) 100 , 24 ,
, , 50 100 ,
, 100 mL ,
, MgSO , , /
92.5% : MS[M + ]: 358; 1 H-NMR(CDCI 5, ppm): 8.00-7

199(d, J = 8.9, 2H), 6.92-6.90(d, J = 8.9, 2H), 6.84(s, 4H), 4.03-4.01(t, J = 6.5, 2H), 3.94-3.92(t, J = 6.4, 2H)
, 3.89(s, 3H), 3.77(s, 3H), 1.86-1.79(m, 4H), 1.56-1.55(m, 4H); 13 C—-NMR(CDCI 5, ppm): 166.79, 162.83, 1
53.66, 153.16, 131.49, 122.30, 115.34, 114.55, 113.98, 68.33, 67.93, 55.63, 51.72, 29.24, 29.14, 25.79, 25.7
5; C » H »0 5:C,70.37; H, 7.31. : C, 75.60; H, 8.86.

2-3: 4-[6-(4- - )- 1- (4-[6-(4- Methoxy-phenoxy)-hexyloxy]
—benzoic acid hydrazide)

2-2 28.67 g (0.080 mol) 100
24 . , 50
1¢ 95.6% : MS
[M +7]: 358: 1 H-NMR(CDCI 3, ppm): 7.71- 7.69(d, J = 8.9, 2H), 7.22(br, 1H), 6.93-6.92(d, J = 8.9, 2H), 6.
83(s, 4H), 4.08(br, 2H), 4.03-4.00(t, J = 6.5, 2H), 3.94-3.92(t, J = 6.5, 2H), 3.78(s, 3H), 1.85-1.79(m, 4H), 1.
56-1.53(m, 4H); 13 C-NMR(CDCI 5, ppm): 168.37, 162.07, 153.74, 153.23, 128.58, 124.68, 115.44, 114.65,

114.45, 68.44, 68.04, 55.75, 29.30, 29.06, 25.85, 25.81; C ,oH 5N >0 ,:C,67.02;H,7.31; N, 7.8
2. :C,72.72; H, 8.85; N, 6.81.
2-4: N'-{4-[6-(4- - )- 1- 1- (Benzoic acid N'-{4-[6-(4-
methoxy-phenoxy)-hexyloxy]-benzoyl}-hydrazide)
10.54 g (0.075 mol) 20 (DMAc) 2-3
26.90 g (0.075 mol) 40 DMAC 4
89.7% : 1 H-NMR(CDCI 5, ppm): 9.30-9.29(

d, J=5.9, 1H), 9.20-9.18(d, J = 5.7, 1H), 7.88-7.87(d, J = 7.4, 2H), 7.84-7.82(d, J = 8.7, 2H), 7.58-7.55(t, J
= 7.4, 1H), 7.49-7.46(t, J = 7.8, 2H), 6.95-6.93(d, J = 8.8, 2H), 6.84(s, 4H), 4.04-4.02(t, J = 6.4, 2H), 3.95-3
92(t, J = 6.4, 2H), 3.77(s, 3H), 1.86-1.80(m, 4H), 1.57-1.54(m, 4H); 13 C-NMR(CDCI 5, ppm): 163.80, 162.
57, 153.74, 153.23, 150.82, 132.41, 131.44, 129.08, 128.81, 127.54, 127.17, 123.55, 115.44, 114.65, 68.44,
68.11, 55.75, 29.31, 29.05, 25.85, 25.80; C ,7H 30N ,0 5:C,70.11; H, 6.54; N, 6.06. :C, 74
.35; H, 7.83; N, 5.47.

2-5: 2- -5-{6'[2"-(4""- )-5"- -1".3"4"- 1= }- 0 - (2-M
ethoxy-5-{6'-[2"-(4""'-oxyphenyl)-5"-phenyl-1",3",4"-oxadiazole]-hexyloxy}- p _-xylene)
2-4 30.99 g (0.0670 mol) 150 POCI 4 , 6
, POCI 4 , :
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, 18 . , 200 1N

, MgSO 4 ,
88.3% : MS[M + 1: m/z 444; 1 H-N
MR(CDCI 5, ppm): 8.14- ~8.12(m, 2H), 8.07-8.05(d, J = 8.7, 2H), 7.55-7.52(m, 3H), 7.03-7.01(d, J = 8.8, 2H),
6.84(s, 4H), 4.06-4.03(t, J = 6.5, 2H), 3.95-3.92(t, J = 6.4, 2H), 3.77(s, 3H), 1.87-1.80(m, 4H), 1.58-1.55(m,
4H); 13 C-NMR(CDCI 5, ppm): 164.53, 164.04, 161.86, 153.69, 153.18, 131.43, 128.97, 128.62, 126.75, 12

4.09, 116.19, 115.38, 114.93, 114.59, 68.37, 68.05, 55.67, 29.26, 29.02, 25.83, 25.78; C o H ogN ,
O ,:C,72.95; H, 6.35; N, 6.30. :C,77.08; H, 7.71; N, 5.62.
2-6: 14- — (=2- )-5-{6'-[2"-(4""- )=5"- -1".3".4"- 1-
}- (1.4-Bis-chloromethyl-(2-methoxy)-5-{6'-[2"-(4""'-oxyphenyl)-5"-phenyl-1",3".4"-oxadiazol

e]-hexyloxy}-benzene)

2-5 5.29 g (11.90 mmol) 1.903 g (47.58 mmol) 50
1,4- 37 % 100 , 0 200 , 10
65 , , 200 . ,
, 100 , ,
, MgSO 4, , , .
/ 62.5% [M Cl] +: m/z505.

MS; 1 H-NMR(CDCI 5, ppm): 8.14-8.12(m, 2H), 8.07-8.05(d, J = 8.9, 2H), 7.54-7.53(m, 3H), 7.03-7.01(d, J
= 8.8, 2H), 6.93(s, 1H), 6.92(s, 1H), 4.64(s, 1H), 4.63(s, 1H), 4.07-4.05(t, J = 6.4, 2H), 4.03-4.01(t, J = 6.3,

2H), 3.85(s, 3H), 1.89-1.85(m, 4H), 1.60-1.59(m, 4H); 13 C-NMR(CDCI 5, ppm): 164.54, 164.04, 161.86, 15
1.02, 150.58, 131.45, 128.98, 128.63, 127.03, 126.82, 126.76, 124.06, 116.16, 114.93, 114.36, 113.29, 66.80

, 68.01, 56.20, 41.32, 41.24, 29.18, 29.01, 25.78, 25.69. C ooH 30Cl 5N 50 4:C, 64.33; H, 5.58;
N, 5.17. : C, 58.53; H, 5.56; N, 4.19.
2-7: 2- -5-{6'-[2"-4""- )-5"-  -1".3"4"- 1- }- o - -

= (2-Methoxy-5-{6'- [2"-(4""'-oxyphenyl)-5"-phenyl-1",3".4"-oxadiazole]-he
xyloxy}- p —xylene-bis- (triphenylphosphonium chloride)

2-6 1.12 g (2.08 mmol) 1.20 g (4.58 mmol) 10
24 , ,
500
85 4% : 1 H-NMR(CDCI
3, ppm) 8.11-8.09(m, 2H), 8.06-8.04(d, J = 8.9, 2H) 7.71-7.61(m, 30H), 7.54-7.49(m, 3H), 7.04-7.02(d, J
= 9.0, 2H), 6.90(s, 1H), 6.80(s, 1H), 5.35-5.30(m, 4H), 4.04-4.02(t, J = 6.3, 2H), 3.12-3.10(t, J = 5.5, 2H), 2.
88(s, 3H), 1.78-1.75(m, 4H), 1.37-1.35(m, 4H); 13 C-NMR(CDCI 5, ppm): 164.48, 164.07, 161.81, 150.83, 1
50.54, 134.75, 134.74, 134.66, 134.64, 134.31, 134.29, 134.24, 134.22, 131.47, 129.99, 129.93, 129.90, 129.
84, 128.97, 128.68, 126.75, 124.00, 134.76, 134.74, 134.66, 134.64, 134.31, 134.29, 134.24, 134.22, 118.47,
118.41, 117.78, 117.72, 16.55, 116.47, 116.45, 116.26, 115.45, 114.93, 68.01, 67.89, 65.76, 55.09, 29.01, 28

.60, 25.72, 25.55; CesH gCl oN,O 4P 5,:C,73.23; H, 5.67; N, 2.63. : C, 69.21; H, 5.69;
N, 2.31
2-8: {2- -5-{6'-[2"-4""- )=5"- -1".3".4"- 1- 1-14-
= -2,5- -1.4- ([{2-Methoxy-5-{6'-[2"-(4""'-oxypheny)-5"-phenyl-1".3",

4"-oxadiazole]-hexyloxy}]-1.4-phenylenevinylene- _a/t -2,5-didodecyloxy-1.,4-phenylenevinylene}) (MP
POXA-PPV)

0.12g (5.0 mmol) 5 0 , 30
1-5 2-7

15 1 mmol

(soxhlet extractor) 3 , 45%
: 1 H-NMR(CDCI 5, ppm): 8.19-8.02(m, 9H, 1,3,4- H), 7.68-7.32 (m, 2H,
H), 7.08-6.82(m, 6H, H), 4.18-4.08 (m, 11H), 1.98-1.05 (m, 48H), 0.98-0.90 (m, 6H); Cs
1H g N O 45:C, 78.00; H, 8.80; N, 2.98; :C, 77.33; H, 8.71; N, 2.20.

- 10 -
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3. {2_[10I_(2II_(4III_ )_5ll_ —1"’3"’4"— )_ ]_1’4_
- -2,5- -1,4-
3-1: 2-(10- - )-1.,4- (2-(10-Boromo-decyloxy)-1,4-dimethyl-benzene)
1,10- 120.03 g (0.40 mol), 13.82 g (0.10 mol) 2,5- 12.22 g (0.10 mol
) 100 , 24 , ,
, 100 , 150
, 200 1N 300
] ] MgSO 4 ] ]
1,10- 75.4% : 01

60-162 /0.5 mmHg); [M * ]: m/z 342; 1 H-NMR(CDCI 5, ppm): 7.02-7.00(d, J = 7.4, 1H), 6.67-6.65(d, J
= 7.5, 1H), 6.64(s, 1H), 3.95-3.93(t, J = 6.4, 2H), 3.43-3.40(t, J = 6.8, 2H), 2.32(s, 3H), 2.18(s, 3H), 1.89-1.
83(m, 2H), 1.82-1.76(m, 2H), 1.51-1.42(m, 4H), 1.37-1.32(m, 12H); 13 C-NMR(CDCI 5 , ppm): 157.09, 136.
40, 130.23, 123.60, 120.53, 111.98, 67.81, 34.01, 32.81, 29.44, 29.37, 29.34, 29.30, 28.73, 28.15, 26.11, 21.
39, 15.77; C 15 H -9 BrO: C, 63.34; H, 8.56. : C, 63.33; H, 8.69.

3-2: 4-[10-(2,5- - )- 1- (4-[10- (2,5-Dimethyl-phenoxy)-d
ecyloxy]-benzoic acid methyl ester)

3-1 12.63 g (0.037 mol), 4- 5.63 g (0.037 mol)
5.11g (0.037 mol) 150 , 24 ,
, , 100 ,
, 150 ,200 1N 300
, MgSO , , .
, ( : /n- = 2/8) ,
93.7% : :47-48 ; [M *+1]: m/z 412; 1 H-NMR(CDCI 4,

ppm): 7.99-7.97(d, J = 6.8, 2H), 7.01-7.00(d, J = 7.3, 1H), 6.91-6.89(d, J = 6.8, 2H), 6.66-6.65(d, J = 7.3, 1
H), 6.63(s, 1H), 4.02-3.99(t, J = 6.3, 2H), 3.95-3.92(t, J = 6.3, 2H), 3.88(s, 3H), 2.31(s, 3H), 2.18(s, 3H), 1.8
1-1.77(m, 4H), 1.49-1.45(m, 4H), 1.38-1.34(m, 8H); 13 C-NMR(CDCI 5, ppm): 166.90, 162.95, 157.11, 136
41, 131.54, 130.24, 123.61, 122.32, 120.54, 114.05, 111.99, 68.18, 67.82, 51.79, 29.49, 29.46 29.39, 29.33,
29.10, 26.13, 25.96, 21.39, 15.77; C s H 350 4:C, 75.69; H, 8.80. : C, 75.60; H, 8.86.

3-3: 4-[10-(2,5- - )- 1- (4-[10-(2,5-Dimethyl-phenoxy)-decy
loxy]-benzoic acid hydrazide).

3-2 11.14 g (0.027 mol) 100 ,
24 , , . , 50
1¢ , , 94.2%

: :92-93 . [M +7]: m/z 413; 1 H-NMR(CDCI 3, ppm): 7.70-7.68(d, J = 6.8, 2H), 7.28(b, 1H), 7.01
-6.99(d, J = 7.4, 1H), 6.93-6.91(d, J = 6.8, 2H), 6.66-6.65(d, J = 7.4, 1H), 6.63(s, 1H), 4.07(b, 2H), 4.00-3.9
8(t, J = 6.5, 2H), 3.95-3.92(t, J = 6.4, 2H), 2.31(s, 3H), 2.17(s, 3H), 1.81-1.76(m, 4H), 1.49-1.44(m, 4H), 1.3
8-1.34(m, 8H); 13 C-NMR(CDCI 5, ppm): 168.38, 162.11, 157.10, 136.42, 130.24, 128.57, 124.58, 123.60,

120.54, 114.43, 111.99, 68.19, 67.82, 29.48, 29.45, 29.38, 29.32, 29.08, 26.12, 25.96, 21.39, 15.77; C
s H 3N 5,0 3:C, 72.78; H, 8.80; N, 6.79. :C,72.72; H, 8.85; N, 6.81.
3_4- N-{4-[10-(2.5- _ = 1- 1- (Benzoic acid N -{4-[1

0-(2,5-dimethyl-phenoxy)-decyloxy]-benzoyl}-hydrazide)

1.83 g (0.013 mol) 20 3-3 5.36 g (0

.013 mol) 1.32 g (0.013 mol) 50
4 . , , M
9SO 4 ) , , 82.5% :
: 138-139 . [M+H] *: m/z517; 1 H-NMR(CDCI 3, ppm): 9.24-9.22(d, J = 6.8, 1H), 9.13-9.12(d, J
= 6.3, 1H), 7.88-7.86(d, J = 7.3, 2H), 7.83-7.82(d, J = 8.8, 2H), 7.58-7.55(t, J = 7.3, 1H), 7.50-7.47(t, J= 7.
8, 2H), 7.01-6.99(d, J = 7.8, 1H), 6.96-6.94(d, J = 8.8, 1H), 6.66-6.64(d, J = 7.3, 1H), 6.64(s, 1H), 4.03-4.00
(t, J=6.3, 2H), 3.95-3.93(t, J = 6.3, 2H), 2.31(s, 3H), 2.18(s, 3H), 1.83-1.76(m, 4H), 1.48-1.44(m, 4H), 1.38

- 11 -
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-1.35(m, 8H); 13 C-NMR(CDCI 5, ppm): 163.91, 163.76, 162.61, 157.12, 136.43, 132.39, 131.45, 130.25, 1
29.10, 128.79, 127.19, 123.63, 123.20, 120.549, 114.53, 112.01, 68.27, 67.84, 29.5, 29.47, 29.39, 29.35, 29.
34, 29.09, 26.14, 25.97, 21.40, 15.78; C3pH 4N ,O 4,:C,74.39; H, 7.80; N, 5.42. :C, 743
5; H, 7.83; N, 5.47.

3-5: 2-{4-[10-(2,5- - )- 1- }-5- -[1.,3.4] (2-{4-[10-(2,5-Di
methyl-phenoxy)-decyloxy]-phenyl}-5-phenyl-[1,3,4]oxadiazole)

3-4 3.60 g (6.97 mmol) 50mL POCI 4 , 6
, POCI 4 , ,
500 , 100 , 1N
, : , , MgSO 4 :
, , 94.0%
: :95-96 . [M *+7]: m/z498; 1 H-NMRCDCI 5, ppm): 8.14-8.13(m, 2H), 8.08-8.06(d,
J = 8.8, 2H), 7.54-7.52(m, 3H), 7.03-7.00(m, 3H), 6.66-6.65(d, J = 7.8, 1H), 6.64(s, 1H), 4.05-4.03(t, J = 6.
8, 2H), 3.95-3.93(t, J = 6.8, 2H), 2.31(s, 2H), 2.18(s, 3H), 1.85-1.78(m, 4H), 1.48-1.44(m, 4H), 1.38-1.35(m,
8H); 13 C-NMR(CDCI 5, ppm): 164.60, 164.08, 161.97, 157.11, 136.41, 131.47, 130.24, 129.01, 128.66, 12
6.81, 124.15, 123.61, 120.55, 116.18, 114.98, 112.00, 68.26, 67.83, 29.49, 29.46, 29.39, 29.34, 29.12, 26.13,
25.98, 21.39, 15.77; C 3oH 3N ,0 5:C, 77.08; H, 7.68; N, 5.62. : C, 77.08; H, 7.71; N, 5.62

3-6: 2-{4-[10-(2,5- - - )- 1- -[1.3.41 (2-{4-T10-(2,5-Bi
s-bromomethyl-phenoxy)-decyloxy]-phenyl}-5-phenyl-[1.3.4]oxadiazole)

3-5 3.00 g (6.02 mmol), N- 2.31 g (0.013 mol)
200 mL 8 ,
' , ) MgSO 4, ,
55.5% : : 108-109 ; MS[M+H] *: m/z 657; 1 H-NMR(CDCI ;, ppm): 8

.14-8.13(m, 2H), 8.09-8.06(d, J = 8.5, 2H), 7.55-7.52(m, 3H), 7.30-7.28(d, J = 7.7, 1H), 7.05-7.02(d, J = 8.
8, 2H), 6.94-6.91(d, J = 7.7, 1H), 6.89(s, 1H), 4.54(s, 2H), 4.46(s, 2H), 4.07-4.03(m, 4H), 1.90-1.79(m, 4H),
1.54-1.46(m, 4H), 1.42-1.37(m, 8H); 13 C-NMR(CDCI 5, ppm): 164.61, 164.10, 161.97, 157.12, 139.77, 13
1.49, 131.04, 129.02, 128.68, 126.83, 126.51, 124.14, 120.96, 116.19, 114.99, 112.29, 68.30, 68.27, 33.32, 2

9.45, 29.33, 29.28, 29.15, 29.12, 29.06, 28.48, 26.05, 25.98; C a4H 33N ,0 5:C,5855; H, 553; N,
4.27. : C, 58.53; H, 5.56; N, 4.19.

3-7: 2-{4-[10-(2.,5- - —( )- )- 1- }-5- -[1.3
| (2-{4-[10-(2.5-xvylene-Bis—(triphenyphosphonium bromide)-phenoxy)-decyloxy]-phenyl}-5

—-phenyl-[1.3.4]oxadiazole)

3-6 1.31 g (2.00 mmol) 1.15 g (4.40 mmol) 10 mL
24 , ,
, . , 500 mL
' , 50.4% :
:193-194 ; 1 H-NMR(CDCI 5, ppm): 8.11-8.09(m, 2H), 8.05-8.04(d, J = 8.8, 2H), 7.74-7.58(m, 30
H), 7.54-7.49(m, 3H), 7.12-7.11(d, J = 5.4, 1H), 7.02-7.00(d, J = 8.8, 2H), 6.77(s, 1H), 6.27-6.25(d, J = 6.0,
1H), 5.32-5.26(m, 4H), 4.05-4.03(t, J = 6.5, 2H), 3.04-3.02(t, J = 5.7, 2H), 1.84-1.79(m, 2H), 1.50-1.45(m,
2H), 1.40-1.07(m, 12H); 13 C-NMR(CDCI 5, ppm): 164.09, 163.60, 161.47, 134.63, 134.45, 134.43, 133.95,
133.87, 133.65, 133.57, 133.24, 133.16, 131.04, 130.03, 129.93, 129.82, 129.72, 129.66, 129.55, 128.55, 12
8.18, 126.30, 123.57, 117.84, 117.26, 117.16, 116.58, 115.66, 114.51, 67.77, 67.49, 29.04, 29.02, 28.90, 28.
82, 28.70, 28.65, 28.09, 25.53, 25.37; CssH gBroN,O 3P ,:C,69.15; H, 5.63; N, 2.37.
: C, 69.21; H, 5.69; N, 2.31

3-8: {2-[10'-(2"-(4""'- )-5"- -1".3"4"- = 1-1.4- -
-25- -1.4- ({2-[10'-(2"-(4""-oxyphenyl)-5"-phenyl-1",3".4"-oxadiazole)- dec
vloxy]-1.4-phenylenevinylene- _alt -2,5-didodecyloxy-1.4-phenylenevinylene}) (PPOXA-PPV)

2-7 , 3-7 , 2-8

- 12 -
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45% : 1 H-NMR(CDCI 5, ppm): 8.19-8.02(m, 9H,
1,3,4- H), 7.68-7.32 (m, 2H, H), 7.08-6.82(m, 6H, H), 4.18-4.08 (m, 8H)
, 1.98-1.05 (m, 56H), 0.98-0.90 (m, 6H); Cs;H 74N ,0 5:C, 78.76; H, 8.58; N, 3.22; :C, 7

6.14; H, 9.15; N, 3.14.

4:

4-1: MPPOXA-PPV

2-8 MPPOXA-PPV
, 2-8 MPPOXA-PPV 1,1,2,2- (1,1,2,2-tetrachloroeth
ane, TCE) 25 mg/ , 0.45 ,
,ITO ,
1500 rpm ) )
10 -5 torr , (Sigma)
1,000 1,500 , (mask)
4 mm 2 ) 1
4-2: PPOXA-PPV
2-8 MPPOXA-PPV , 3-8 PPOXA-PPV
, 4-1
4-3:
4-1  4-2 . 4-1  4-2
(quartz plate) ,
(8453, Hewlett-Pakard, U.S.A.) , (UV-visible) , (
PTI, U.S.A) (photoluminescence, PL) . 2 3
2 , MPPOXA-PPV PPOXA-PPV 302 nm
, 1,3,4- , MPPOXA-PPV 444
nm PPOXA-PPV 454 nm m-m * . , MPPOXA-PPV PPOX
A-PPV (absorption edge) 595 nm 567 nm
3 , MPPOXA-PPV 460 nm (
photoluminescence, PL) 585 nm , PPOXA-PPV 450 nm
PL 557 nm , MPPOXA-PPV PPOXA-PPV 302 nm
1,3,4- PL (360 nm)
2 3 , 1,3,4-
, MPPOXA-PPV PPOXA-PPV 10 nm (blu
e-shift) , PL MPPOXA-PPV 28 nm (red-shift)
, MPPOXA-PPV , 1,3,4- PPOXA-P
PV (steric hindrance) , MPPOXA-P
PV , PPOXA-PPV , ( ectron-donatio
ng) PL
4-4:
4-1  4-2 ( ) (PTI, U.S.A)
: 4
4 , MPPOXA-PPV 586 nm , PPOXA-PP
\Y 559 nm , MPPOXA-PPV 28 nm

- 13 -
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, 8 (o)
0.0002 %
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PL
4-5: - -
4-1 4-2 - , - -
, 6 , (forward bias)
, Newport 8
18UV/CM Newport 1830 powermeter ,
5 mm
- vl ] -2} 9] 4
ok = 0O o=t T
FAE & (%) =arardape 7 < 100
- Arlo] o Co =R G A A7y,
HJ%%%X}O _;r\__ %E]r ] Oﬂ 1‘! OLL'Iﬂ}:(WCZIT) X}\]Z_]_'(S)
A AUA G he/) ) :
h=6.626 10 -34Js -1(
A =
() :
A7)akg Aol 5 2 =77
g Aol o L EIEANS S ARUA) g
AN o] ot
(s):
5 MPPOXA-PPV - - -
, 6 PPOXA-PPV - -
, 5 6 (©) (a)
5 6 , MPPOXA-PPV PPOXA-PPV
(rectifying diode) , (turn-on voltage) 45V , MPPOXA-PPV
0.016%, PPOXA-PPV 0.021%
, 1,3,4- 1,3,4-
(hole- ectron recombination), ,
1: MEH-PPV
, 2-8 MPPOXA-PPV
, MEH (Poly(1-methoxy-4-ethlyhexyloxy-1,5-phenylenevinylene))-PPV
] 4_1 ’
’ 7 ’ - ’ - -
7 MEH-PPV , 590 nm
, 8 MEH-PPV -

(a)
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, (turn-on voltage) 4 5V
0.01 0.02%
- (p- )
) 50 100
(p- )
1,34- (p- ) ,
, (space charge)
( )
, : (p- )
(57)
1.
1 (p- )
1
’ R 5
2.
2) xCH 3 : OCH , (CH ) 4CH(CH ;) , CH 3 CH(CH 3) » :
x 0 18 ,a 0 4 ,b 0 10 (p-
)
3.
1 : 1 1,34- R 5 1
!2_! 113_ 114_ (p - )
4.
1 , R 4 4 10 (p- )
5.
1 , (p- ) {2-  -5-{6'-[2"-4"- )-5
n_ _1",3",4"_ ]_ }_1’4_ - _2,5_ _1,4_ , {2_
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