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/ / , / (buffer layer)/ / , / (buffer layer)/
/ / , / (buffer layer)/ / / / , / (buffer layer)/
/ / / . ITO ,
(work fuction) Al, Al:Li Ca
: (
polythiophene), (polyaniline), (polyacetylene), (polypyrrole)
, LiF MgF »
1 1 2—(N- )-5—-(2- )—1,4—bis( )
2—(N- )-5-(2- )—1,4—bis( ) 1 ,
(1) 4- —-2,5—
25— 60g(4.4x10 ~ mol) CHCI;600ml , 0
. CCl, 200ml Br,70.329(4.4x10 ~1 mol) 1
7 NaOH 3 ,
, 89%(83.149)
'H-NMR (Acetone—d6): 6 2.1(s,3H, —CH 3), 0 2.3(s,3H, —CH 3), 6 3.8(s,3H, —OCH 3), & 6.9(s,1

H, Ar—H), & 7.2(s,1H, Ar—H)

2) 2- —5—
(€)) 4— -2,5— 40.69(1.9x10 ~! mol) KMnO4 300.28g(1.9
mol) 2.5l 100 .24 MnO ,
5N HCI . ,
, 275 65%(33.729)
'H-NMR (Acetone—d6): 6 3.0(s,2H, —COOH), 6 4.0(s,3H, CH 3;0-), d 7.5(s,1H, Ar—H), & 8.0(s,
1H, Ar—H)
) 2—(N- )—5-
) 2— —5-— 10g(3.6x10 ~2 mol), 12.049(
7x10~2 mmol, 2eq), K , CO312.949(9.4x10 ~2 mmol, 1.3eq)  Cu 0.3g(3% w/w) 300mI DMF
48 . ,
5N HCI CHCI 3
50%(6.59), 298
'H-NMR (Acetone—d6): 6 4.1(s,3H, CH ;0-), & 7.1(d, 2H, Ar—H), 8 7.2(t, 2H, Ar—H), & 7.3(%,

2H, Ar—H), & 7.8(s, 1H, Ar—H), & 7.9(s, 1H, Ar—H), & 8.1(d, 2H, Ar—H), & 11.4(s, 2H, COOH)

(4) 2—(N- )-5- -
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) 2—(N— )-5- 4.49(1.2x 10 =2 mol)  MeOH 300ml
, SOCI,17.46ml(2.4x10 "1 mol) 1 . 12
, NaHCO 3 10%
MeOH 91%(4.399), 145
'H-NMR (Acetone—d6): & 3.2(s,3H, CO ,CHj3), & 3.8(s,3H, CO ,CHj3), 8 4.0(s, 3H, CH ;0-), & 7.

1(d, 2H, Ar—H), & 7.2(t, 2H, Ar—H), & 7.3(t, 2H, Ar—H), & 7.7(s, 1H, Ar—H), & 7.9(s, 1H, Ar—H), 8.
2(d, 2H, Ar—H)

(5) 2—(N- )—5-— -
(&) 2—(N— )-5— - 3.59(8.9x10 3 m
ol) CH,Cl,300ml 0 ) , CH ,Cl, BBr; 1M 17.8ml(1.8x1
072 mol) .4 , 10cm
80 , 87%(2.91q)
'H-NMR (Acetone—d6): & 3.2(s,3H, CO ,CH3), & 3.9(s,3H, CO ,CH3), 7.1(d, 2H, Ar—H), & 7.2(t,

2H, Ar—H), & 7.3(t, 2H, Ar—H), & 7.6(s, 1H, Ar—H), & 7.9(s, 1H, Ar—H), & 8.2(d, 2H, Ar—H), & 10.7(s,
1H, Ar—OH)

(6) 2—-(N- )—5-(2—- )-
(5) 2—(N- )-5— - 2.919(7.8x10 ~
3mol) 300ml 2— 3.09(1.6x10 2 mol) K,C052.2g(1.6x10 ~2 mol)
) 0.1g 24 .
, : 94%(3.69) 138
1H-NMR (Acetone—d6): & 0.9—1.0(m, 6H, —OCH ,CH(CH, CHCH33;) CH2CH2CHCH33;),5 1.4(m,

4H, —CH, CH2,CH2,CH3), & 1.5—1.6(m, 4H, —OCH , CH (CHCH22, CH3 )CHCH22,CH, CH3), & 1.8 (m, 1H,
—OCH, CH—CH-), & 3.2(s, 3H, —CO , CHCH33;), & 3.8(s, 3H, —CO , CHCH33;), & 4.2(d, 2H,—OCH CH22,C
H-),5 7.9(s, 1H, Ar—H), & 7.1(d, 2H, Ar—H), & 7.2(t, 2H, Ar—H), & 7.3(t, 2H, Ar—H), & 7.7(s, 1H, Ar—

H), & 8.1(d, 2H, Ar—H)

(7) 2—(N- )-5-(2- )-14- ( )
300ml THF , LIAIH ,0.94g(2.5x10 2 mol) (6)
2—(N- )-5-(2- ) — 49(8.2x10 ~® mol) THF 150m
| 4 0.9ml ,0.9ml  15% NaOH , 2.7ml
128 97%(3.49)
TH-NMR (Acetone—d6): 5 0.9—1.0(m, 6H, —OCH , CH(CH, CHCH333) CH, CH, CHCH33;),5 1.4(m,

4H, —CH,CH2,CH2,CH3), & 1.5—1.6(m, 4H, —OCH , CH (CHCH22, CH; )CHCH22,CH, CH;), & 1.8 (m, 1H,
—OCH, CH—CH=), & 4.0(d, 2H, —CH CH22,0H), & 4.2(d, 2H, —CH CH22,0H), & 4.1(t, 1H, —CH , OHOH), &
4.2(t, 1H, —CH , OHOH), & 4.7(d, 2H, —OCH OCH22,CH-), & 7.0(d, 2H, Ar—H), & 7.2(t, 2H, Ar—H), & 7.3
(t, 2H, Ar—H), & 7.4(s, 1H, Ar—H), & 8.2(d, 2H, Ar—H)

(8 2-(N- )—-5-(2- )-L4- ( )
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) 1

POCI 30.26ml(2.8x10 ~3

, CH(CH, CHCH333) CH, CH, CHCH33;), & 1.4(m,

4H, —CH,CH2,CH2,CH3), & 1.5—1.7(m, 4H, —OCH , CH (CHCH22, CH; )CHCH22,CH, CH3), & 1.8 (m, 1H,
—OCH, CH—CH=), & 4.2(d, 2H, —OCH CH22,CH-), & 4.4(s, 2H, —CH CH22,Cl), 3 4.8(s, 2H, ——CH CH22,
ch), & 7.0(d, 2H, Ar—H), & 7.2(t, 2H, Ar—H), & 7.3(t, 2H, Ar—H), & 7.4(s, 1H, Ar—H), & 7.5(s, 1H, Ar—

H), & 8.2(d, 2H, Ar—H)
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0 ,IN  (CHj3)3COK 3mlI(3.0x10 =3 mol) 20 .0
t— 1 1
300ml MeOH
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) 0.59 (

2

45%(0.17g)

5 6.58(d, 2H, —CH=CH-), & 6.77~7.26 (m, 8H, Ar—H), & 7.89(d, 2H, Ar—H)
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