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1 2 ,R1 R?2 , (unsubstituted aryl
group); (substituted aryl group); (unsubstituted naphthyl group);
(substituted naphthyl group); (unsubstituted pyridyl group);
(substituted pyridyl group); (unsubstituted heterocyclic group)
; (substituted heterocyclic group); (unsubstituted vinyl grou
P); (substituted vinyl group) , 1 X R1 Y R2
. 2 z1 R1 Z2 R2
, 1 2 X,Y,z1 Zz2 , (hydrogen); (al
kyl group); (acyl group); (unsubstituted aryl group); (substitut
ed aryl group); (unsubstituted naphthyl group); (substituted nap
hthyl group); (unsubstituted pyridyl group); (substituted pyridyl
group); (unsubstituted heterocyclic group); (substit
uted heterocyclic group); (unsubstituted vinyl group); (substitut
ed vinyl group) , XY , 2 Ar
(unsubstituted arylene group) (substituted arylene group) X Ar Y
Ar , (alkyl group), (alkoxy group),
(aryl group), (substituted heterocyclic group), (substituted naphthyl group),
(substituted pyridyl group), (aryloxy group), (acyl group), (acyloxy group),
(acyl amino group), (cyano group), (carboxyl group), (alkoxyca
rbonyl group), (aryloxycarbonyl group), (aminocarbonyl group),
(carbamoyl group), (aranyl group), (vinyl group), (styryl group), (hyd
roxyl group), (halogen group), (amino group) , 2
, 1 2

R'—CX=CY—R?

R'—cz'=CX—Ar—CY=CZz2—R?

1 2 ,R1 R?Z2 , (unsubstituted aryl
group); (substituted aryl group); (unsubstituted naphthyl group);
(substituted naphthyl group); (unsubstituted pyridyl group);
(substituted pyridyl group); (unsubstituted heterocyclic group)
; (substituted heterocyclic group); (unsubstituted vinyl grou
P); (substituted vinyl group) , 1 X R1 Y R2
, 2 z1 R1 Z?2 R 2
, 1 2 XY,z z2 , (hydrogen); (al
kyl group); (acyl group); (unsubstituted aryl group); (substitut
ed aryl group); (unsubstituted naphthyl group); (substituted nap
hthyl group); (unsubstituted pyridyl group); (substituted pyridyl
group); (unsubstituted heterocyclic group); (substit
uted heterocyclic group); (unsubstituted vinyl group); (substitut
ed vinyl group) , XY . 2 Ar
(unsubstituted arylene group) (substituted arylene group) X Ar Y
Ar , (alkyl group), (alkoxy group),



2003-0074513

(aryl group), (substituted heterocyclic group), (substituted naphthyl group),
(substituted pyridyl group), (aryloxy group), (acyl group), (acyloxy group),
(acyl amino group), (cyano group), (carboxyl group), (alkoxyca
rbonyl group), (aryloxycarbonyl group), (aminocarbonyl group),
(carbamoyl group), (aranyl group), (vinyl group), (styryl group), (hyd
roxyl group), (halogen group), (amino group) , 2
2 Ar 1 (group)
/\ I
& O C@
[\ o~
PO e @O
Y/ @f\@ VNS T/~
7 ANG AW, KT
N EN
W o — \ 7
N N
, 1 2 R1 R2 (phenyl), (tolyl), (biphenyl), (ter
phenyl) 1 X, Y, Z
1 zz2 1
1
(diethyl benzylphosphonate), 4- (diethyl 4-methyl benzyl
phosphonate), -1- (diethyl-1-naphthylmethylphosphonate)
, THF, (1,2-dimethoxyethane) NaH, KH, LDA
05 1 , , )
, 2
(diethyl benzylphosphonate), 4- (diethyl 4-methyl benzyl
phosphonate), -1- (diethyl-1-naphthylmethylphosphonate)
, THF, (1,2-dimethoxyethene NaH, KH, LDA
05 1 , 1,4- (1,4-diacetylbenzene), 4,4'- (4,4'-diac

etylbiphenyl)

1 H-NMR, 13 C-NMR, , DIP-MA
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) (ITO), (Sn0O ,), z
noO) . (work function) (Li), (Mg),
(Al), Al:Li, Mg:In
/ /
1 /
, , 50

5000
N,N'- -N,N'- -(3- )-[1,1'- 1-4,4'- (TPDA), 4,4'- [N-(1- )-N-

1 (a -NPD) : (aluminum trihy
droxyquinoline; Alg 3), 1,3,4- PBD(2-(4-biphenylyl)-5-phenyl-1,3,4-oxadiazole),

TPQ(1,3,4-tris[(3-penyl-6-trifluoromethyl)quinoxaline-2-yl] benzene),
, 20 2000
1
( 6)
(1) ( 5)
4- (4-bromobenzophenone) 2.611 g(10 mmole), 4- (4-vinylphenylboronic acid
) 1.628 g(11 mmole) ( ) [Tetrakis(triphenyl phosphine)palladium] 0.347 g(0.
3 mmole) 12 , 2M Na , CO 10 5 7
. 30% 0.3 1
(ether) 3 4 , MgSO 4
( 7/so -propanol) (ethyl acetate) 95:5

2.62 g(92%)

1147 149
1 H NMR (300 MHz, CDCI 3) : 6 5.33 ppm (d, J = 11.1 Hz, 1H, terminal vinyl group, =CH , ), 3 5.84 ppm (d,
J =17.7 Hz, 1H, terminal vinyl group, =CH , ), 8 6.79 ppm (dd, J =17.7 Hz J=11.1 Hz, 1H, terminal vinyl
group, =CH-), & 7.49 - 7.93 ppm (m, 13H, aromatic ring -H)
: C:88.58, H: 5.71 ( : C: 88.70, H: 5.67)

DIP-MS: 284
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(0]

T U

(2
(diethyl benzylphosphonate) 0.5 g(2.19 mmol)  NaH(60%) 0.26 g(6.57 mmol) 1,2
- (1,2-dimethoxyethane) 20 30 , 0.685 g(2.41 mmol)
DME 30 . 1% (HCI)

: (78%) 0.61 g

:115 117
1 H NMR (300 MHz, CDCI ;) : 6 5.28 ppm (d, J = 10.8 Hz, 1H, terminal vinyl group, =CH , ), 8 5.79 ppm (d,
J =17.7 Hz, 1H, terminal vinyl group, =CH , ), 8 6.83 ppm (dd, J =17.7 Hz J = 10.8 Hz, 1H, terminal vinyl
group, =CH-), & 7.27 - 7.6 ppm (m, 19H, aromatic ring -H  methylidyne, -CH=C-)
:C:93.79, H: 6.21 ( : C:93.83, H: 6.17)

DIP-MS: 358

2
( 7)
1 5

-1- (diethyl-1-naphthylmethylphosphonate) 0.68 g(2.46 mmol)  NaH 0.147 g(
3.69 mmol) 1,2- (1,2-dimethoxyethane) 20 30 , 0.35
g(1.23 mmol) DME 30 . 1%
(HCI) : :

(75%) 0.75 g
1131 132

1 H NMR (300 MHz, CDCI 3) : 6 5.33 ppm (d, J = 11.7 Hz, 1H, terminal vinyl group, =CH , ), 8 5.84 ppm (d,
J =17.4 Hz, 1H, terminal vinyl group, =CH , ), 8 6.79 ppm (dd, J=17.7 Hz  J = 10.8 Hz, 1H, terminal vinyl
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group, =CH-), & 7.30 - 7.92 ppm (m, 21H, aromatic ring -H  methylidyne, -CH=C-)
:C:94.11, H: 5.89 ( : C:94.08, H: 5.92)

DIP-MS: 408

3
( 9)
(1) ( 8)
4- (4-bromobenzophenone) 1.583 g (6.063 mmole), 4- (4-formylphenylboroni
c acid) 1 g(6.669 mmole) ( ) [Tetrakis(triphenyl phosphine)palladium] 0.21
g(0.182 mmole) 12 ,2M Na , CO , 6 3 7
. 30% 0.3 1 (ether)
3 4 MgSO 4, ( /so —propanol)
(ethyl acetate) 95:5 (84%) 1.85
g .
:128 130

1 H NMR (300 MHz, CDCI 3) : 6 7.53 - 8.05 ppm (m, 13H, aromatic ring -H), & 10.11 ppm (s, 1H, aldehyde,
H-CO-)

: C: 88.78, H: 4.96 ( : C: 88.89, H: 4.93)

DIP-MS: 286
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o
(2 ( 9)
0.25 g(0.874 mmole), 4- (diethyl 4-methyl benzylphosphonate)
0.534 g(2.185 mmole) NaH 0.063 g(2.622 mmole) (dimethoxyethane) 20 ,
12 . 10%
(column chromatography) , (6

4%) 0.258 g . ,
£ 140 142

1 H NMR (300 MHz, CDCI 3) : 8 2.28 ppm (s, 3H, p —tolylmethyl group, =CH 3 ), 3 2.38 ppm (s, 3H, p -tolyl
methyl group, =CH 3 ), & 6.95 - 7.75 ppm (m, 24H, aromatic ring -H  methylidyne, -CH=C-)

1 C:93.43, H: 6.57 ( : C: 93.46, H: 6.54)

DIP-MS: 462

4
( 10)
3 O 8
0.25 g(0.874 mmole), 1- (diethyl-1-naphthylmethylphosphon
ate) 0.608 g(2.185 mmole) NaH 0.063 g(2.622 mmole) (dimethoxyethane) 20
12 . 10%
(column chromatography) , (61%)
0.282 g
2169 171
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1 H NMR (300 MHz, CDCI 3 ) : 4 7.20 - 8.28 ppm (m, 30H, aromatic ring -H  methylidyne, -CH=C-)
1 C: 93.35, H: 5.65 ( : C: 94.34, H: 5.66)
DIP-MS: 534

10

10

ss}
4
5
T

5
6,7,9, 10
(20mm>=25mm) ITO(Indium-tin oxide) , - (1:9)
( : m—cresol : chloroform = 7:3) 5000 rpm 100 (spin-coating) , 110 -5
(Torr) 55 15 . 1.5%10 -6
TPDA(N,N-diphenyl-N,N- bis —-(3-methylphenyl)-[1,1 -biphenyl]-4,4
—-diamine) 0.2 0.3 /s 60 nm (hole injection layer) .
0.2 0.3 nm 80 nm .
2 3 /s, 0.04 0.08 /s 15
0 Mg-In .ITO , Mg-In
L , L . 1
[ 1]
DC(V) (mA/ ) () (cd/ ) (hr)
9 15 470 900 > 10,000
7 9 486 530 > 10,000
10 37 442 2100 > 20,000
10 10 32 483 1700 > 20,000

- 10 -
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(57)

R'—CX=CY—R?

1 ,R1 R?Z2 , (unsubstituted aryl group);
(substituted aryl group); (unsubstituted naphthyl group);
(substituted naphthyl group); (unsubstituted pyridyl group);
(substituted pyridyl group); (unsubstituted heterocyclic group);
(substituted heterocyclic group); (unsubstituted vinyl group);
(substituted vinyl group) , 1 X R1 Y R2

’

X Y , (hydrogen); (alkyl group); (acyl group);

(unsubstituted aryl group); (substituted aryl group); (unsubstitut
ed naphthyl group); (substituted naphthyl group); (unsubstituted
pyridyl group); (substituted pyridyl group); (unsubstituted
heterocyclic group); (substituted heterocyclic group); (unsu
bstituted vinyl group); (substituted vinyl group) , X Y

(alkyl group), (alkoxy group), (aryl group), (substituted
heterocyclic group), (substituted naphthyl group), (substituted pyridyl group), (ar
yloxy group), (acyl group), (acyloxy group), (acyl amino group), (cyano
group), (carboxyl group), (alkoxycarbonyl group), (aryloxycar
bonyl group), (aminocarbonyl group), (carbamoyl group), (aranyl group),

(vinyl group), (styryl group), (hydroxyl group), (halogen group),
(amino group) , 2

1 ,R1 R?2 (phenyl), (tolyl), (biphenyl), (terphenyl),

- 11 -
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