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(57) ABSTRACT

Provided are novel organic electroluminescent compounds,
and organic electroluminescent devices and organic solar
cells employing the same. Specifically, the organic electrolu-
minescent compounds according to the invention are charac-
terized in that they are represented by Chemical Formula (1):

Chemical Formula 1

R,
A
R, / \c
Ar Ar,
A R3;
\
\ /

wherein, A, B, C and D independently represent CR; or N,
provided that A, B, C and D cannot represent CR; all at
the same time.

Since the organic electroluminescent compounds according
to the invention have good luminous efficiency and excellent
color purity and life property of material, OLED’s having
very good operation life can be manufactured therefrom.

9 Claims, 1 Drawing Sheet
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1
ORGANIC ELECTROLUMINESCENT
COMPOUNDS AND ORGANIC
ELECTROLUMINESCENT DEVICE USING
THE SAME

FIELD OF THE INVENTION

The present invention relates to novel organic electrolumi-
nescent compounds, and organic electroluminescent devices
employing the same in an electroluminescent layer. More
specifically, the invention relates to novel organic electrolu-
minescent compounds to be employed as green or blue elec-
troluminescent material, and organic electroluminescent
devices employing the same as host.

BACKGROUND OF THE INVENTION

Three electroluminescent materials (for red, green and
blue) are employed to realize a full-colored OLED display.
The important issue is to develop red, green and blue elec-
troluminescent materials with high efficiency and long life, in
order to enhance the overall feature of the organic electrolu-
minescent (EL) devices. The EL. materials are classified into
host materials and dopant materials from the aspect of their
functions. It is generally known that a device structure having
the most excellent EL properties can be fabricated with an EL
layer prepared by doping a dopant to a host. Recently, devel-
opment of organic EL devices with high efficiency and long
life comes to the fore as an urgent subject, and particularly
urgent is development of a material with far better EL prop-
erties as compared to conventional EL. materials as consider-
ing EL properties required for a medium to large sized OLED
panel. From this point of view, development of host material
is one of the most important issues to be settled. The desired
properties for the host material (serving as a solvent and
energy conveyer in solid state) are high purity and appropriate
molecular weight to enable vapor-deposition in vacuo. In
addition, glass transition temperature and thermal decompo-
sition temperature should be high enough to ensure thermal
stability. Further, the host material should have high electro-
chemical stability for providing long life. Tt is to be easy to
form an amorphous thin film, with high adhesiveness to other
materials of adjacent layers but without interlayer migration.

In the meanwhile, for conventional blue materials, a num-
ber of materials have been developed and commercialized
since the development of diphenylvinyl-biphenyl (DPVBi)
(Compound a) by Idemitsu-Kosan. In addition to the blue
material system from Idemitsu-Kosan, dinaphthylanthracene
(DNA) (Compound b) of Kodac, tetra(t-butyl)perylene
(Compound c) system or the like have been known. However,
extensive research and development should be performed
with respect to these materials. The distryl compound system
of Idemitsu-Kosan, which is known to have highest efficiency
up to now, has 6 Im/W power efficiency and beneficial device
lifetime of more than 30,000 hr. However, when it is applied
to a full-colored display, the lifetime is merely several thou-
sand hours, owing to decrease of color purity over operation
time. In case of blue electroluminescence, it becomes advan-
tageous from the aspect of the luminous efficiency, if the
electroluminescent wavelength is shifted a little toward
longer wavelength. However, it is not easy to apply the mate-
rial to a display of high quality because of unsatisfactory color
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purity in blue. Furthermore, the research and development of
such materials are urgent because of the problems in color
purity, efficiency and thermal stability.

Compound a

Compound b

Compound ¢
t-Bu

t-Bu l
t-Bu

t-Bu

In order to develop ahost material with high efficiency and
long life, compounds based on different backbones have been
disclosed, such as dispiro-fluorene-anthracene (TBSA), ter-
spirofluorene (TSF) and bitriphenylene (BTP). These com-
pounds, however, did not result in color purity and luminous
efficiency at a sufficient level.
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-continued

BTP

The compound TBSA as reported by Gyeongsang National
University and Samsung SDI (Kwon, S. K. et al., Advanced
Materials, 2001, 13, 1690; Japanese Patent Laid-Open No.
2002121547), showed luminous efficiency of3 cd/A at 7.7V,
and relatively good color coordinate of (0.15,0.11), but it was
applied as a material for a single layer, being inappropriate for
practical use. The compound TSF reported by Taiwan
National University (Wu, C.-C. et al., Advanced Materials,
2004, 16, 61; US Patent Publication No. 2005040392)
showed relatively good external quantum efficiency of 5.3%,
but it was still inappropriate for practical use. The compound
BTP reported by Chingwha National University of Taiwan
(Cheng, C.-H. et al., Advanced Materials, 2002, 14, 1409; US
Patent Publication No. 2004076852) showed luminous effi-
ciency of 2.76 c¢d/A and relatively good color coordinate of
(0.16, 0.14), but this was still insufficient for practical use.

As described above, conventional materials are constituted
of a single layer, not forming a host-dopant thin layer, and is
difficult to be used practically from the aspect of color purity
and efficiency. There are not enough data reliable, with
respect to its long life.

In the meanwhile, according to a patent application of
Mitsui Chemicals (Japan) (U.S. Pat. No. 7,166,240), the com-
pounds shown below have the absorption spectra at 390 to
430 nm, with luminous efficiency of 4.6 cd/A. However, on
the basis of these data, the compounds with above absorption
wavelength range, electroluminescence of greenish blue
color is anticipated, and the Patent Publication also indicates
the color as bluish green color.

Particularly, embodiment of pure blue color is impossible
with the symmetrical structure of the Patent Publication, and
the material, which cannot provide pure blue luminescence, is
inadequate to be practically applied to a full-colored display.



US 8,153,279 B2

SUMMARY OF THE INVENTION

With intensive efforts to overcome the problems of con-
ventional techniques as described above, the present inven-
tors have invented novel electroluminescent compounds to
realize an organic electroluminescent device having excellent
luminous efficiency and noticeably improved lifetime.

The object of the present invention is to provide organic
electroluminescent compounds having the backbone to give
more excellent electroluminescent properties, longer device
life and appropriate color coordinate, as compared to those of
conventional host materials, with overcoming disadvantages
of them.

Another object of the invention is to provide organic elec-
troluminescent devices of high efficiency and long life, which
employ said organic electroluminescent compounds as elec-
troluminescent material.

Thus, the present invention relates to organic electrolumi-
nescent compounds represented by Chemical Formula (1),
and organic electroluminescent devices comprising the same.
Since the organic electroluminescent compounds according
to the invention have good luminous efficiency and excellent
color purity and life property of material, OLED’s having
very good operation life can be manufactured therefrom.

Chemical Formula 1

R,
A
Ry / \c
Ary Ary
A R3
\
\ /
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In Chemical Formula (1), A, B, C and D independently
represent CRs or N, provided that A, B, C and D cannot
represent CR; all at the same time;

R, through R, independently represent hydrogen, halogen,
(C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl, 5- or
6-membered heterocycloalkyl containing one or more het-
eroatom(s) selected from N, O, S and Si, (C3-C60)cycloalkyl,
tri(C1-Co0)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri
(C6-Cé60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-
Cé0)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano,
(C1-C60jalkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-
Co0)alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)
alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl,
(C6-Co0)arylcarbonyl, carboxyl, nitro or hydroxyl, or R, and
R, or R; and R, may be independently linked via (C3-C60)
alkylene or (C3-C60)alkenylene with or without a fused ring
to form an alicyclic ring, a mono- or a poly-cyclic aromatic
ring; the alkylene or alkenylene may be further substituted by
one or more substituent(s) selected from halogen, (C1-C60)
alkyl, (C6-C60)aryl, (C3-C60)heteroaryl, 5- or 6-membered
heterocycloalkyl containing one or more heteroatom(s)
selected from N, O, S and Si, (C3-C60)cycloalkyl, tri(C1-
C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(Co-
Co0)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)
alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-
C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-C60)
alkyl, (C6-Cé0)aryloxy, (C1-C60)alkylthio, (C6-C60)
arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl,
(C6-Co0)arylcarbonyl, carboxyl, nitro and hydroxyl;

Ar, and Ar, independently represent (C1-C60)alkyl, (C6-
Co0)aryl, (C3-C60)heteroaryl, 5- or 6-membered heterocy-
cloalkyl containing one or more heteroatom(s) selected from
N, O, S and Si, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl,
di(C1-C60)alkyl(C6-C60)arylsilyl,  tri(C6-C60)arylsilyl,
adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2
C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)
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7
aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio, (C1-C60)
alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)
arylcarbonyl, carboxyl, nitro, hydroxyl,

%AQ_RG or %AIA;_R%

or a substituent represented by one of the following structural
formulas:

l“r;[ e

R

Ry

Rao

Ar, and Ar, independently represent (C1-C60)alkylenoxy,
(C1-Co0)alkylenethio, (C6-C60)arylenoxy, (C6-C60)aryle-
nethio, (C6-C60)arylene or (C3-C60)heteroarylene;

Ry and R, independently represent (C1-C60)alkyl, (C6-
Co0aryl, (C3-C60)heteroaryl, 5- or 6-membered heterocy-
cloalkyl containing one or more heteroatom(s) selected from
N, O, S and 8i, (C3-C60)cycloalkyl, tri(C1-C60)alkylsily],
di(C1-C60)alkyl(C6-C60)arylsilyl,  tri(C6-C60)arylsilyl,
adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-
C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-Co0)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)
aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio, (C1-C60)
alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcar-
bonyl, carboxyl, nitro or hydroxyl;

R,, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl, 5-or
6-membered heterocycloalkyl containing one or more het-
eroatom(s) selected from N, O, S and Si, (C3-C60)cycloalkyl,
tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri
(C6-Co0)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-
Co0)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano,
(C1-Co0)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-
Co0alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)
alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl,
(C6-Co0)arylcarbonyl, carboxyl, nitro or hydroxyl; or each
of R, through R,; may be linked to an adjacent substituent
via (C3-C60)alkylene or (C3-C60)alkenylene with or without
a fused ring to form an alicyclic ring, a monocyclic or poly-
cyclic aromatic ring;
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8

D and E independently represent a chemical bond,

—(CR;R;5),— —NRy3)— —S— —O0— —Si(R;,)
Rs5)— 36)75 —C=0)— —BR;,)— —In
Rsg)— —Se— —GeR30)Rug)— —SnRy;)(Rup)—

Ga(Ryz)—or —(Ry)C—=CRys5)—

R,, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl, 5-or
6-membered heterocycloalkyl containing one or more het-
eroatom(s) selected from N, O, S and Si, (C3-C60)cycloalkyl,
tri(C1-Co0)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri
(C6 Co0)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-
C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano,
(C1-C60jalkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-
C60alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-C60)
alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl,
(C6-Cé60)arylcarbonyl, carboxyl, nitro or hydroxyl; or R;,
and R;,, Ry, and Ry, Ryg and R, R,; and R,,, 0r R, and
R,s may be linked via (C3-C60)alkylene or (C3-C60)alk-
enylene with or without a fused ring to form an alicyclic ring,
or a monocyclic or polycyclic aromatic ring;

the alkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl,
trialkylsilyl, dialkylarylsilyl, triarylsilyl, adamantyl, bicy-
cloalkyl, alkenyl, alkynyl, alkylamino, arylamino, alkylthio,
aryloxy, arylthio of R, through Rg, Ar,, Ar,, R, through R,
and R, through R,; and alkylenoxy, alkylenethio, aryle-
noxy, arylenethio, arylene or heteroarylene of Ar; and Ar,
may be further substituted by one or more substituent(s)
selected from halogen, (C1-C60)alkyl with or without halo-
gen substituent(s), (C6-C60)aryl, (C3-C60)heteroaryl with or
without (C6-C60)aryl substituent(s), 5- or 6-membered het-
erocycloalkyl containing one or more heteroatom(s) selected
from N, O, S and Si, (C3-C60)cycloalkyl, tri(C1-C60)alkyl-
silyl, d1(C1 C60)a1ky1(C6 C60)arylsilyl, tri(C6-C60)arylsi-
lyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2
C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)
aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio, (C1-C60)
alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcar-
bonyl, carboxyl, nitro and hydroxyl; and

ais an integer from 0 to 4.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross-sectional view of an OLED.

DETAILED DESCRIPTION OF THE INVENTION

Referring now to the Drawings, FIG. 1 illustrates a cross-
sectional view of an OLED of'the present invention compris-
ing a Glass 1, Transparent electrode 2, Hole injecting layer 3,
Hole transport layer 4, Electroluminescent layer 5, Electron
transport layer 6, Electron injecting layer 7 and Al cathode 8.

The “alkyl”, “alkoxy” or other substituents containing
“alkyl” moiety described in the present invention may be
linear or branched species.

The term “aryl” described herein means an organic radical
derived from aromatic hydrocarbon via elimination of one
hydrogen atom. Each ring suitably comprises a monocyclic or
fused ring system containing from 4 to 7, preferably from 5 to
6 cyclic atoms. Specific examples include phenyl, naphthyl,
biphenyl, anthryl, tetrahydronaphthyl, indanyl, fluorenyl,
phenanthryl, triphenylenyl, pyrenyl, perylenyl, chrysenyl,
naphthacenyl and fluoranthenyl, but they are not restricted
thereto.

The term “heteroaryl” described herein means an aryl
group containing from 1 to 4 heteroatom(s) selected from N,
O, S and Si for the aromatic cyclic backbone atoms, and
carbon atom(s) for remaining aromatic cyclic backbone
atoms. The heteroaryl may be 5- or 6-membered monocyclic
heteroaryl or a polycyclic heteroaryl which is fused with one
or more benzene ring(s), and may be partially saturated. The
heteroaryl groups may include divalent aryl groups of which
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the heteroatoms are oxidized or quarternized to form N-0x-
ides, quaternary salts, or the like. Specific examples include
monocyclic heteroaryl groups such as furyl, thiophenyl, pyr-
rolyl, pyranyl, imidazolyl, pyrazolyl, thiazolyl, thiadiazoly],
isothiazolyl, isoxazolyl, oxazolyl, oxadiazolyl, triazinyl, tet-
razinyl, triazolyl, tetrazolyl, furazanyl, pyridyl, pyrazinyl,
pyrimidinyl, pyridazinyl; polycyclic heteroaryl groups such
as benzofuranyl, benzothiophenyl, isobenzofuranyl, benz-
imidazolyl, benzothiazolyl, benzisothiazolyl, benzisox-
azolyl, benzoxazolyl, isoindolyl, indolyl, indazolyl, ben-
zothiadiazolyl,  quinolyl,  isoquinolyl,  cinnolinyl,
quinazolinyl, quinolizinyl, quinoxalinyl, carbazolyl, phenan-
thridinyl and benzodioxolyl; and corresponding N-oxides
(for example, pyridyl N-oxide, quinolyl N-oxide) and quater-
nary salts thereof; but they are not restricted thereto.

The naphthyl of Chemical Formula (1) may be 1-naphthyl
or 2-naphthyl; the anthryl may be 1-anthryl, 2-anthryl or
9-anthryl; and the fluorenyl may be 1-fluorenyl, 2-fluorenyl,
3-fluorenyl, 4-fluorenyl or 9-fluorenyl.

The substituents comprising “(C1-C60)alkyl” moiety
described herein may contain 1 to 60 carbon atoms, 1 to 20
carbon atoms, or 1 to 10 carbon atoms. The substituents
comprising “(C6-C60)ary]” moiety may contain 6 to 60 car-
bon atoms, 6 to 20 carbon atoms, or 6 to 12 carbon atoms. The
substituents comprising “(C3-C60)heteroaryl” moiety may
contain 3 to 60 carbon atoms, 4 to 20 carbon atoms, or 4 to 12
carbon atoms. The substituents comprising “(C3-C60)cy-
cloalkyl” moiety may contain 3 to 60 carbon atoms, 3 to 20
carbon atoms, or 3 to 7 carbon atoms. The substituents com-
prising “(C2-C60)alkeny! or alkynyl” moiety may contain 2
to 60 carbon atoms, 2 to 20 carbon atoms, or 2 to 10 carbon
atoms.

The organic electroluminescent compounds according to
the present invention may be selected from the compounds
represented by one of Chemical Formulas (2) to (7):

Chermical Formula 2

R, Rs
Rs \ / R3
N
Ry
Chemical Formula 3
R, Rs
B O “
R3
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-continued
Chemical Formula 4
R,
/ N
Ry \ Rs
Ar 1 Ar 2
Rs \ / R3
N
Ry
Chemical Formula 5
R, Rs
Ry / N
Ar 1 Ar 2
N\ / R3
Rs Ry
Chemical Formula 6
R, Rs
Ry / N
Ar 1 AI2
Rs Rz

Chemical Formula 7

wherein, Ar;, Ar, and R, through Rs are defined as in
Chemical Formula (1);

R, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl, 5-or
6-membered heterocycloalkyl containing one or more het-
eroatom(s) selected from N, O, S and Si, (C3-C60)cycloalkyl,
tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri
(C6-C60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-
Co0)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano,
(C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-
Co0)alkyl, (C6-Co0)aryloxy, (C1-C60)alkylthio, (C6-C60)
arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl,
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(C6-C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or Rs,
and R.; may be linked via (C3-C60)alkylene or (C3-C60)
alkenylene with or without a fused ring to form an alicyclic
ring, or a monocyclic or polycyclic aromatic ring;

R, through R, independently represent hydrogen, chloro,
fluoro, methyl, ethyl, n-propyl, i-propyl, n-butyl, i-butyl,
t-butyl, n-pentyl, i-pentyl, n-hexyl, n-heptyl, n-octyl, 2-eth-
ylhexyl, n-nonyl, decyl, dodecyl, hexadecyl, benzyl, trifluo-
romethyl, perfluoroethyl, trifluoroethyl, perfluoropropyl, per-
fluorobutyl, methoxy, ethoxy, n-propoxy, i-propoxy,
n-butoxy, i-butoxy, t-butoxy, n-pentoxy, i-pentoxy, n-hexy-
loxy, n-heptoxy, cyclopropyl, cyclobutyl, cyclopentyl, cyclo-
hexyl, cycloheptyl, cyclooctyl, cyclononyl, cyclodecyl, mor-
pholino, thiomorpholino, phenyl, naphthyl, biphenyl, 9,9-
dimethylfluorenyl,  9,9-diphenylfluorenyl, phenanthryl,
anthryl, fluoranthenyl, triphenylenyl, pyrenyl, chrysenyl,
naphthacenyl, perylenyl, spirobifluorenyl, pyridyl, pyrrolyl,
furanyl, thiophenyl, imidazolyl, benzimidazolyl, pyrazinyl,
pyrimidinyl, pyridazinyl, quinolyl, triazinyl, benzofuranyl,
benzothiophenyl, pyrazolyl, indolyl, carbazolyl, thiazolyl,
oxazolyl, benzothiazolyl, benzoxazolyl, phenathrolinyl, tri-
methylsilyl, triethylsilyl, tripropylsilyl, tri(t-butyl)silyl, t-bu-
tyldimethylsilyl, dimethylphenylsilyl, triphenylsilyl, ada-
mantyl, bicyclo[2.2.1Theptyl, bicyclo[2.2.2]octyl, bicyclo
[3.2.1]octyl,  bicyclo[5.2.0]nonyl,  bicyclo[4.2.2]decyl,
bicyclo[2.2.2]octyl, 4-pentylbicyclo[2.2.2]octy], etheny],
phenylethenyl, ethynyl, phenylethynyl, cyano, dimethy-
lamino, diphenylamino, monomethylamino, monopheny-
lamino, phenyloxy, phenylthio, methoxycarbonyl, ethoxy-
carbonyl, t-butoxycarbonyl, methylcarbonyl, ethylcarbonyl,
benzylcarbonyl, phenylcarbonyl, carboxyl, nitro or hydroxyl;

Ar, and Ar, are independently selected from methyl, ethy],
n-propyl, i-propyl, n-butyl, i-butyl, t-butyl, n-pentyl, i-penty],
n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl, decyl,
dodecyl, hexadecyl, benzyl, trifluoromethyl, perfluoroethyl,
trifluoroethyl, perfluoropropyl, perfluorobutyl, trimethylsi-
lyl, triethylsilyl, tripropylsilyl, tri(t-butyl)silyl, t-butyldim-
ethylsilyl, dimethylphenylsilyl, triphenylsilyl and the follow-
ing structures, without restriction:

S :_R63
NN
Y
Re3
R64\/ /

\ (

NS
Rgs Res™ W /

[
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I AN
Res—~
|
E/% N %
R67_|
e a
- |
|
I AN
Res |
- |
I_R57
X

a4 %

(), -CC
Reo—— |

x | T

O AN
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wherein, Ry, through R, independently represent hydro-
gen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)het-
eroaryl, 5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O, S and Si, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)
arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-Cé60)alkenyl, (C2-C60jalkynyl, (C1-C60)
alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)arylamino,
(C6-C60)ar(C1-Co0)alkyl, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycarbonyl, (C1-
C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or
hydroxyl; and the alkyl, aryl, heteroaryl, heterocycloalkyl,
cycloalkyl, trialkylsilyl, dialkylarylsilyl, triarylsilyl, adaman-
tyl, bicycloalkyl, alkenyl, alkynyl, alkylamino, arylamino,
alkylthio, alkoxy, aryloxy or arylthio of R, through R, may
be further substituted by halogen, (C1-C60)alkyl, (C6-C60)
aryl, (C3-Cé0)heteroaryl, 5- or 6-membered heterocy-
cloalkyl containing one or more heteroatom(s) selected from
N, O, S and Si, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl,
di(C1-C60)alkyl(C6-C60)arylsilyl,  tri(C6-C60)arylsilyl,
adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-
C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)
aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio, (C1-C60)
alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcar-
bonyl, carboxyl, nitro or hydroxyl;

R, through Ry, independently represent hydrogen, halo-
gen, (C1-C60)alkyl with or without halogen substituent(s),
(Co6-C60)aryl, (C3-C60)heteroaryl with or without (C6-C60)
aryl substituent(s), 5- or 6-membered heterocycloalkyl con-
taining one or more heteroatom(s) selected from N, O, S and
Si, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)
alkyl(Ce-Co0)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl,
(C1-C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)ary-
lamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-
Co0)arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycarbonyl,
(C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl,
nitro or hydroxyl;
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L, and L, independently represent a chemical bond, (C6-
Cé0)arylene or (C3-C60)heteroarylene, wherein the arylene
or heteroarylene of L, or L, may be further substituted by one
or more substituent(s) selected from (C1-C60)alkyl, halogen,
cyano, (C1-C60)alkoxy, (C3-C60)cycloalkyl, (C6-C60)aryl,
(C3-C60)heteroaryl, adamantyl, (C7-C60)bicycloalkyl,
cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-C60)
ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-
C60)alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)alkylcar-
bonyl, (C6-C60)arylcarbonyl, carboxyl, nitro, hydroxy, tri
(C1-C30)alkylsilyl, di(C1-C30)alkyl(C6-C30)arylsilyl and
tri(C6-C30)arylsilyl;

F and G independently represent a chemical bond,

—C(Rg)Rgp)— —NRga)— —S—, —0— —Si(Ry,)
Rgs)—PRge)—, —C(=0)— —B(Ry;)— —In(Rgg)—,
—Se—, —Ge(Ryo)Rop)— —SnRy))Ryy)— or —Ga
Ros)—

wherein R, through Ry, independently represent hydro-
gen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)het-

10

15

18

eroaryl, 5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O, S and Si, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)
arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60jalkynyl, (C1-C60)
alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)arylamino,
(C6-C60)ar(C1-Co0)alkyl, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycarbonyl, (C1-
C60)alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or
hydroxyl, or Ry, andRg,, R, and R, 5, Ry and Ry, or Ry, and
Ry, may be linked via (C3-C60)alkylene or (C3-C60)alk-
enylene with or without a fused ring to form an alicyclic ring,
or a monocyclic or polycyclic aromatic ring;

b is an integer from 1 to 5; and
c is an integer from 0 to 4.

More specifically, Ar, and Ar, are independently selected
from the following structures, without restriction:
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The organic electroluminescent compounds according to
the present invention can be more specifically exemplified by
the following compounds, without restriction:
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The organic electroluminescent compounds of the present _continued

invention can be prepared according to the procedure illus-
trated by Reaction Scheme (1):

Reaction Scheme 1

R
R2 C02M6
Br 7z
— Ca
p CO-Me

Ar, OH
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wherein, A, B,C, D, Ar|, Ar, andR | through R, are defined
as in Chemical Formula (1), and X represents halogen.

The present invention also provides organic solar cells,
which comprises one or more organic electroluminescent
compound(s) represented by Chemical Formula (1).

The present invention also provides an organic electrolu-
minescent device which is comprised of a first electrode; a
second electrode; and at least one organic layer(s) interposed
between the first electrode and the second electrode; wherein
the organic layer comprises one or more organic electrolumi-
nescent compound(s) represented by Chemical Formula (1).

The organic electroluminescent device according to the
present invention is characterized in that the organic layer
comprises an electroluminescent layer, which comprises one
or more organic electroluminescent compound(s) repre-
sented by Chemical Formula (1) as electroluminescent host,
and one or more dopant(s). The dopant to be applied to the
organic electroluminescent device according to the invention
1s not particularly restricted, but preferably selected from the
compounds represented by one of Chemical Formulas (8) to
(10).

Chemical Formula 8

Rio Rip2

Rio3 Rio4
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In Chemical Formula (8), R, through R, independently
represent hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl,
(C4-C60)heteroaryl, 5- or 6-membered heterocycloalkyl
containing one or more heteroatom(s) selected from N, O and
S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)
alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl,
(C1-Co0)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)ary-
lamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C1-
Co60)alkylthio, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl,
(C1-Co0)alkylcarbonyl, (C6-C60jarylcarbonyl, carboxyl,
nitro or hydroxyl; oreach of R, through R, may be linked
to an adjacent substituent via (C3-C60)alkylene or (C3-C60)
alkenylene with or without fused ring to form an alicyclic
ring, or a monocyclic or polycyclic aromatic ring;

the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, arylsilyl, alkylsilyl, alkoxy, aryloxy, arylthio,
alkylamino, arylamino of R, , through R, ,,, or the alicyclic
ring, or the monocyclic or polycyclic aromatic ring formed
therefrom by linkage to an adjacent substituent via (C3-C60)
alkylene or (C3-C60)alkenylene with or without a fused ring
may be further substituted by one or more substituent(s)
selected from halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-
C60)heteroaryl, 5- or 6-membered heterocycloalkyl contain-
ing one or more heteroatom(s) selected from N, O and S,
(C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl
(C6-Co0arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-
C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-
C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)
arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy,
(C1-C60)alkylthio, (C6-C60)arylthio, (C1-C60)alkoxycar-
bonyl, (C1-Cé0)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro and hydroxyl.

Chemical Formula 9

Chemical Formula 10

In Chemical Formula (10), Ar,, and Ar,, independently
represent (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)heteroaryl,
(C6-Co0)arylamino, (C1-C60)alkylamino, 5- or 6-mem-
bered heterocycloalkyl containing one or more heteroatom(s)
selected from N, O and S, (C3-C60)cycloalkyl, or arylene
having one of the structures shown below: or

H@WL%

5
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-continued

Any)

Ar,, and Ar,, may be linked via (C3-C60)alkylene or (C3-
C60)alkenylene with or without a fused ring to form an ali-
cyclic ring, or a monocyclic or polycyclic aromatic ring;

Ar,; represents (C6-C60)arylene, (C4-C60)heteroarylene
or arylene having one of the structures shown below:

PO E
-

wherein, Ar,, and Ar,, independently represent (C6-C60)
arylene or (C4-C60)heteroarylene;

d is an integer from 1 to 4, e is an integer from 1 to 4, and
fis an integer of 0 or 1; and

the alkyl, aryl, heteroaryl, arylamino, alkylamino,
cycloalkyl or heterocycloalkyl of Ar,, and Ar,,; or the
arylene or heteroarylene of Ar, 5, Ar,, and Ar,, may be further
substituted by one or more substituent(s) selected from a
group consisting of halogen, (C1-C60)alkyl, (C6-C60)aryl,
(C4 C60)heteroaryl, 5- or 6-membered heterocycloalkyl con-
taining one or more heteroatom(s) selected from N, O and S,
(C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl
(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-
C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-
C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)
arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy,
(Co6-C60)arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycar-
bonyl, (C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro and hydroxyl.

The electroluminescent layer means the layer where elec-
troluminescence occurs, and it may be a single layer or a
multi-layer consisting of two or more layers laminated. When
amixture of host-dopant is used according to the constitution
of the present invention, noticeable improvement in luminous
efficiency by the electroluminescent host according to the
invention could be confirmed. Those results can be achieved
by doping concentration of 0.5 to 20% by weight. The host
according to the present invention exhibits higher hole and
electron conductivity, and excellent stability of the material as
compared to other conventional host materials, and provides
improved device life as well as luminous efficiency.

Thus, it can be described that use of the compound repre-
sented by one of Chemical Formulas (8) to (10) as an elec-
troluminescent dopant significantly supplements electronic
drawback of the organic electroluminescent compounds of
Chemical Formula (1) according to the present invention.

The dopant compounds represented by one of Chemical
Formulas (8) to (10) can be exemplified by the following
compounds, but are not restricted thereto.
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The organic electroluminescent device according to the
invention may further comprise one or more compound(s)
selected from a group consisting of arylamine compounds
and styrylarylamine compounds, as well as the organic elec-
troluminescent compound represented by Chemical Formula
(1). Examples of the arylamine or styrylarylamine com-
pounds include the compounds represented by Chemical For-
mula (11), but they are not restricted thereto:

Chemical Formula 11

wherein, Ar;, and Ar;, independently represent (C1-C60)
alkyl, (C6-C60)aryl, (C4-Co60)heteroaryl, (C6-C60)ary-
lamino, (C1-C60)alkylamino, morpholino, thiomorpholino,
5- or 6-membered heterocycloalkyl containing one or more
heteroatom(s) selected from N, O and S, or (C3-C60)cy-
cloalkyl, or Ar;, and Ar,, may be linked via (C3-C60)alky-
lene or (C3-C60)alkenylene with or without a fused ring to
form an alicyclic ring, or a monocyclic or polycyclic aromatic
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60

ring; the aryl, heteroaryl, arylamino or heterocycloalkyl of 65

Ar;, and Ar,, may be further substituted by one or more
substituent(s) selected from halogen, (C1-C60)alkyl, (C2-

466
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Co60)alkenyl, (C2-C60)alkynyl, (C6-C60)aryl, (C4-C60)het-
eroaryl, 5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)
arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-
C60)arylamino,  (C6-C60)ar(C1-C60)alkyl,  (C6-C60)
aryloxy, (C1-C60)alkylthio, (C6-C60)arylthio, (C1-C60)
alkoxycarbonyl, (C1-Co0)alkylcarbonyl, (C6-C60)
arylcarbonyl, carboxyl, nitro and hydroxyl;

Ar; represents (C6-C60)aryl, (C5-C60)heteroaryl or (C6-
C60)arylamino; the aryl, heteroaryl or arylamino of Ary; may
be further substituted by one or more substituent(s) selected
from halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)het-
eroaryl, 5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O and S, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)
arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)
alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)arylamino,
(C6-C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C1-C60)alky-
Ithio, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)
alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro and
hydroxyl; and

¢ is an integer from 1 to 4.

The arylamine compounds and styrylarylamine com-
pounds may be more specifically exemplified by the follow-
ing compounds, but are not restricted thereto.
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In an organic electroluminescent device according to the
present invention, the organic layer may further comprise one
or more metal(s) selected from a group consisting of organic
metals of Group 1, Group 2, 4” period and 57 period transi-
tion metals, lanthanide metals and d-transition elements from
the Periodic Table of Elements, as well as the organic elec-
troluminescent compound represented by Chemical Formula
(1). The organic layer may comprise a charge generating layer
in addition to the electroluminescent layer.

The present invention can realize an organic electrolumi-
nescent device having a pixel structure of independent light-
emitting mode, which comprises an organic electrolumines-
cent device containing the organic electroluminescent
compound of Chemical Formula (1) as a sub-pixel and one or
more sub-pixel(s) comprising one or more metallic com-
pound(s) selected from a group consisting of Ir, Pt, Pd, Rh,
Re, Os, T1, Pb, Bi, In, Sn, Sb, Te, Au and Ag, patterned in
parallel at the same time.

Further, the organic electroluminescent device is an
organic display wherein the organic layer comprises, in addi-
tion to the organic electroluminescent compound represented
by Chemical Formula (1). one or more compound(s) selected
from compounds having the electroluminescent peak of
wavelength of not less than 560 nm, at the same time. The
compounds having the electroluminescent peak of wave-
length of not less than 560 nm may be exemplified by the
compounds represented by one of Chemical Formulas (12) to
(16), but they are not restricted thereto.

MILUL LB Chemical Formula 12

In Chemical Formula (12), M* is selected from metals of
Groups 7, 8,9, 10,11, 13, 14, 15 and 16 in the Periodic Table
of Elements, and ligands [.'*, L.'* and L' are independently
selected from the following structures:

Roo
(0]
v \
Roos
0
Raoq
Roo)

Rog7

Raos Raos

Ryos Raos

Raio

Ropy

Raog

Rao7 Rao7
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Ropo

Rox

Ry
Ropy
Rao7
Ryss
Raos
Roiq Ropg
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Raos P 0
Rgs
. Ryo7
N \
Ry7 =N
Roos
Raos
Raio
Raiy Raoo
Rags
- Raos
Ry7
N,
NS
N \/
\\_// Ryzg
Ry7
Ropr Roos

Rapo

Rage

wherein, R,,, through R,,; independently represent
hydrogen, (C1-C60)alkyl with or without halogen substi-
tuent(s), (C6-C60)aryl with or without (C1-C60)alkyl sub-
stituent(s), or halogen;

R, g, through R, |, independently represent hydrogen, (C1-
C60)alkyl, (C1-C30)alkoxy, (C3-C60)cycloalkyl, (C2-C30)
alkenyl, (C6-C60)aryl, mono or di(C1-C30)alkylamino,
mono or di(C6-30)arylamino, SF, tri(C1-C30)alkylsilyl,
di(C1-C30)alkyl(C6-C30)arylsilyl,  tri(C6-C30)arylsilyl,
cyano or halogen; and the alkyl, cycloalkyl, alkenyl or aryl of
R,04 through R, , may be further substituted by one or more
substituent(s) selected from (C1-C60)alkyl, (C6-C60)aryl
and halogen;

R, through R, 5 independently represent hydrogen, (C1-
C60)alkyl with or without halogen substituent(s), (C6-C60)
aryl with or without (C1-C60)alky] substituent(s);

R,,, and R,,; independently represent hydrogen, (C1-
Co0)alkyl, (C6-C60)aryl or halogen, or R,,, and R,,5 may be
linked via (C3-C12)alkylene or (C3-C12)alkenylene with or
without a fused ring to form an alicyclic ring, or a monocyclic
or polycyclic aromatic ring; the alkyl or aryl of R ,,, and R, 55,
or the alicyclic ring, or the monocyclic or polycyclic aromatic
ring formed therefrom via (C3-Cl12)alkylene or (C3-C12)
alkenylene with or without a fused ring may be further sub-
stituted by one or more substituent(s) selected from (C1-C60)
alkyl with or without halogen substituent(s), (C1-C30)
alkoxy, halogen, tri(C1-C30)alkylsilyl, tri(C6-C30)arylsilyl
and (C6-C60)aryl,

R, represents (C1-C60)alkyl, (C6-C60)aryl, (C5-C60)
heteroaryl or halogen;
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R,,, through R ,,, independently represent hydrogen, (C1-
C60)alkyl, (C6-C60)aryl or halogen; the alkyl or aryl of R,
through R,,, may be further substituted by halogen or (C1-

C60)alkyl;
Rasz Rox
W m

Q represents
Ry3s Razs

Roz7 Razs Raar Rown

Razo Rago

and R, through R,,, independently represent hydrogen,
(C1-C60)alkyl with or without halogen substituent(s), (C1-
C30)alkoxy, halogen, (C6-C60)aryl, cyano or (C5-C60)cy-
cloalkyl, or each of R,5, through R,,, may be linked to an
adjacent substituent via alkylene or alkenylene to form a
(C5-C7) spiro-ring or a (C5-C9) fused ring, or each of them
may be linked to Ry, or R, via alkylene or alkenylene to
form a (C5-C7) fused ring.

Chemical Formula 13

Rso1 Rao3
\ /
N N
/ \
Raon Rsos

In Chemical Formula (13), R,,, through R, indepen-
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dently represent (C1-C60)alkyl or (C6-C60)aryl, or each of 40

them may be linked to an adjacent substituent via (C3-C60)
alkylene or (C3-C60)alkenylene with or without a fused ring
to form an alicyclic ring, or a monocyclic or polyeyclic aro-
matic ring; and the alkyl or aryl of R, through R,,, or the
alicyclic ring, or the monocyclic or polycyclic aromatic ring
formed therefrom by linkage via (C3-C60)alkylene or (C3-
C60)alkenylene with or without a fused ring may be further
substituted by one or more substituent(s) selected from (C1-
C60)alkyl with or without halogen substituent(s), (C1-C60)
alkoxy, halogen, tri(C1-C60)alkylsilyl, tri(C6-C60)arylsilyl
and (C6-C60)aryl.

Chemical Formula 14

Ta—o—aiz]
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Chemical Formula 15

| CAlI—O0—Al

S
hS

LHLPM2(T), Chemical Formula 16

In Chemical Formula (16), the ligands, [** and L* are
independently selected from the following structures:

Ryoz

M? is a bivalent or trivalent metal;

L is 0 when M? is a bivalent metal, while his 1 when M? is
a trivalent metal;

T represents (C6-C60)aryloxy or tri(C6-C60)arylsilyl, and
the aryloxy and triarylsilyl of T may be further substituted by
(C1-C60)alkyl or (C6-C60)aryl;

K represents O, S or Se;

ring I represents oxazole, thiazole, imidazole, oxadiazole,
thiadiazole, benzoxazole, benzothiazole, benzimidazole,
pyridine or quinoline;

ring J represents pyridine or quinoline, and ring J may be
further substituted by (C1-C60)alkyl, or phenyl or naphthyl
with or without (C1-C60)alkyl substituent(s);

R, through R, independently represent hydrogen, (C1-
C60)alkyl, halogen, tri(C1-C60)alkylsilyl, tri(C6-C60)aryl-
silyl or (C6-C60)aryl, or each of them may be linked to an
adjacent substituent via (C3-C60)alkylene or (C3-C60)alk-
enylene to form a fused ring; the pyridine or quinoline may
form a chemical bond with R, to form a fused ring; and

ring I or the aryl group of R, through R ,,, may be further
substituted by (C1-C60)alkyl, halogen, (C1-C60)alkyl with
halogen substituent(s), phenyl, naphthyl, tri(C1-C60)alkylsi-
Iy, tri(C6-C60)arylsilyl or amino group.

The compounds having electroluminescent peak of wave-
length of not less than 560 nm, can be exemplified by the
following compounds, but they are not restricted thereto.
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In an organic electroluminescent device according to the
present invention, it is preferable to place one or more layer(s)
(here-in-below, referred to as the “surface layer”) selected

65 fromchalcogenide layers, metal halide layers and metal oxide
layers, on the inner surface of at least one side of the pair of
electrodes. Specifically, it is preferable to arrange a chalco-
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genide layer of silicon and aluminum metal (including
oxides) on the anode surface of the EL. medium layer, and a
metal halide layer or a metal oxide layer on the cathode
surface of the EL. medium layer. As the result, stability in
operation can be obtained.

Examples of chalcogenides preferably include SiO,
(1=X=2), AlO, (1=X=1.5), SION, S1AION, or the like.
Examples of metal halides preferably include LiF, MgF,,
CaF,, fluorides of rare earth metal, or the like. Examples of
metal oxides preferably include Cs,0O, Li,0, MgO, SrO,
BaO, Ca0, or the like.

In an organic electroluminescent device according to the
present invention, it is also preferable to arrange, on at least
one surface of the pair of electrodes thus manufactured, a
mixed region of electron transport compound and a reductive
dopant, or a mixed region of a hole transport compound with
an oxidative dopant. Accordingly, the electron transport com-
pound is reduced to an anion, so that injection and transpor-
tationofelectrons from the mixed regionto an EL medium are
facilitated. In addition, since the hole transport compound is
oxidized to form a cation, injection and transportation of
holes from the mixed region to an EL medium are facilitated.
Preferable oxidative dopants include various Lewis acids and
acceptor compounds. Preferable reductive dopants include
alkali metals, alkali metal compounds, alkaline earth metals,
rare-earth metals, and mixtures thereof.

The organic electroluminescent compounds according to
the invention, having high luminous efficiency and excellent
color purity and life property of material, can be advanta-
geously employed for manufacturing OLED’s having very
good operation life.

BEST MODE

The present invention is further described with respect to
the representative compounds of the invention, by describing
the organic electroluminescent compounds, the processes for
preparing the same, and luminescent properties of the device
manufactured therefrom in the Examples below, which are
provided for illustration of the embodiments only but are not
intended to limit the scope of the invention by any means.

PREPARATION EXAMPLES
Preparation Example 1

Preparation of Compound (8)

COMe
Br CO,Me
x ,
n-BuLi/THF
Va
N
0 CO,Me
LTMP
N THF
F
N
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(0] Br
N
=N n-BuLi/THF
(6]
B

/

\

S
$ )

7 N
N/

v

Preparation of Compound (A)

Under nitrogen atmosphere, a S0 mL round-bottomed flask
was charged with 3-bromopyridine (96 pl, 1 mmol) and
diethyl ether (10 mL), and the mixture was stirred. After
chilling the mixture to -78° C., butyllithium (2.5 mL, 1
mmol, 2.5 M in hexane) was slowly added thereto. After
stirring for 1 hour at -78° C., dimethyl phthalate (0.17 mL, 1
mmol) was slowly added at the same temperature. After stir-
ring at =78° C. for 2 hours, the temperature was slowly raised
to room temperature, and water (5 mL) was added thereto to
carry out hydrolysis. The organic layers obtained therefrom
by extraction with ether were combined and dried. After
removing the solvent, the residue was purified via column
chromatography to obtain Compound (A) (0.14 g, 56%) as
solid product.
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Preparation of Compound (B)

Under nitrogen atmosphere, a 50 mL round-bottomed flask
was charged with Compound (A) (0.11 g, 0.44 mmol) and
THF (5 mL), and the mixture was stirred. LTMP solution (10
mL) was added thereto at 0° C., and the resultant mixture was
stirred at the same temperature for 2 hours. Then the tempera-
ture was slowly raised to room temperature, and water (5 mL)
was added thereto to carry out hydrolysis. The mixture was
extracted with ethyl acetate and the combined organic layer
was dried and evaporated to remove the solvent. The residue
was purified via column chromatography to obtain Com-
pound (B) (41 mg, 44%) as solid product.

Preparation of Compound (C)

Under nitrogen atmosphere, a 250 mL round-bottomed
flask was charged with 2-bromonaphthalene (3 g, 14.5 mmol)
and THF (80 mL), and the mixture was stirred. After chilling
the mixture to -78° C., n-butyllithium (30 mL, 12 mmol, 2.5
M in hexane) was slowly added thereto. The resultant mixture
was stirred at =78° C. for 1 hour, and Compound (B) (1 g, 4.83
mmol) was slowly added thereto at the same temperature. The
mixture was stirred for 12 hours while slowly raising the
temperature to room temperature. The combined organic
layer obtained therefrom by extraction with ethyl acetate was
dried and evaporated to remove the solvent. The residue was
purified via column chromatography to obtain Compound (C)
(1.4 g, 63%) as solid product.

Preparation of Compound (8)

Under nitrogen atmosphere, a 100 mL round-bottomed
flask was charged with Compound (C) (1 g, 2.15 mmol),
potassium iodide (1.4 g, 8.59 mmol), sodium dihydrophos-
phate (1.37 g, 12.89 mmol) and acetic acid (40 mL). The
mixture was stirred under reflux for 24 hours, and the solid
generated was filtered, and washed sequentially with acetic
acid, water and hexane. The solid was dried and recrystallized
from ethyl acetate to obtain Compound (8) (0.53 g, 57%) as
solid product.

Preparation Example 2

Preparation of Compound (383)

COMe
N Br CO,Me
| ~ n-BuL.i/THF
/
0] COMe
LTMP
—_—
THF

N
S
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N
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F
N
A
#
383

Preparation of Compound (D)

Under nitrogen atmosphere, a 50 mL round-bottomed flask
was charged with 2-bromopyridine (96 pl., 1 mmol) and
diethyl ether (10 mL), and the mixture was stirred. After
chilling the mixture to -78° C., butyllithium (2.5 mL, 1
mmol, 2.5 M in hexane) was slowly added thereto. After
stirring at -78° C. for 1 hour, dimethyl phthalate (0.17 mL, 1
mmol) was slowly added at the same temperature. After stir-
ring at =78° C. for 2 hours, the temperature was slowly raised
to room temperature, and water (5 ml) was added thereto to
carry out hydrolysis. The combined organic layer obtained
therefrom by extraction with ether was dried. After removing
the solvent, the residue was purified via column chromatog-
raphy to obtain Compound (D) (0.14 g, 56%) as solid product.
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Preparation of Compound (E)

Under nitrogen atmosphere, a 50 mL round-bottomed flask
was charged with Compound (D) (0.11 g, 0.44 mmol) and
THF (5 mL), and the mixture was stirred. LTMP solution (10
mL) was added thereto at 0° C., and the resultant mixture was
stirred at the same temperature for 2 hours. Then the tempera-
ture was slowly raised to room temperature, and water (5 mL)
was added thereto to carry out hydrolysis. The mixture was
extracted with ethyl acetate and the combined organic layer
was dried and evaporated to remove the solvent. The residue
was purified via column chromatography to obtain Com-
pound (E) (41 mg, 44%) as solid product.

Preparation of Compound (F)

Under nitrogen atmosphere, a 250 mL round-bottomed
flask was charged with 2-bromonaphthalene (3 g, 14.5 mmol)
and THF (80 mL), and the mixture was stirred. After chilling
the mixture to -=78° C., butyllithium (30 mL, 12 mmol, 2.5 M
in hexane) was slowly added thereto. The resultant mixture
was stirred at =78° C. for 1 hour, and Compound (E) (1 g, 4.83
mmol) was slowly added thereto at the same temperature. The
mixture was stirred for 12 hours while slowly raising the
temperature to room temperature. The combined organic
layer obtained therefrom by extraction with ethyl acetate was
dried and evaporated to remove the solvent. The residue was
purified via column chromatography to obtain Compound (F)
(1.4 g, 63%) as solid product.

Preparation of Compound (383)

Under nitrogen atmosphere, a 100 mL round-bottomed
flask was charged with Compound (F) (1 g, 2.15 mmol),
potassium iodide (1.4 g, 8.59 mmol), sodium dihydrophos-
phate (1.37 g, 12.89 mmol) and acetic acid (40 mL). The
mixture was stirred under reflux for 24 hours, and the solid
generated was filtered, and washed sequentially with acetic
acid, water and hexane. The solid was dried and recrystallized
from ethyl acetate to obtain Compound (383) (0.53 g, 57%) as
solid product.

Preparation Example 3

Preparation of Compound (758)

COMe
Br CO,Me

xR .

| 1-Bul/THF
Z
N
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| N THT
P
N
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Preparation of Compound (G)

Under nitrogen atmosphere, a 50 mL round-bottomed flask
was charged with 3-bromoquinoline (96 ul,, 1 mmol) and
diethyl ether (10 mL), and the mixture was stirred. After
chilling the mixture to -78° C., butyllithium (2.5 mL, 1
mmol, 2.5 M in hexane) was slowly added thereto. After
stirring at -78° C. for 1 hour, dimethyl phthalate (0.17 mL, 1
mmol) was slowly added at the same temperature. After stir-
ring at =78° C. for 2 hours, the temperature was slowly raised
to room temperature, and water (5 ml) was added thereto to
carry out hydrolysis. The combined organic layer obtained
therefrom by extraction with ether was dried. After removing
the solvent, the residue was purified via column chromatog-
raphy to obtain Compound (G) (0.14 g, 56%) as solid product.



US 8,153,279 B2

527

Preparation of Compound (H)

Under nitrogen atmosphere, a 50 mL round-bottomed flask
was charged with Compound (G) (0.11 g, 0.44 mmol) and
THF (5 mL), and the mixture was stirred. LTMP solution (10
ml) was added thereto at 0° C., and the resultant mixture was
stirred at the same temperature for 2 hours. Then the tempera-
ture was slowly raised to room temperature, and water (5 mL)
was added thereto to carry out hydrolysis. The mixture was
extracted with ethyl acetate and the combined organic layer
was dried and evaporated to remove the solvent. The residue
was purified via column chromatography to obtain Com-
pound (H) (41 mg, 44%) as solid product.

Preparation of Compound (I)

Under nitrogen atmosphere, a 250 mL round-bottomed
flask was charged with 2-bromonaphthalene (3 g, 14.5 mmol)
and THF (80 mL), and the mixture was stirred. After chilling
the mixture to =78° C., butyllithium (30 mL, 12 mmol, 2.5 M
in hexane) was slowly added thereto. The resultant mixture
was stirred at =78° C. for 1 hour, and Compound (H) (1 g, 4.83

5

10

15

20
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mmol) was slowly added thereto at the same temperature. The
mixture was stirred for 12 hours while slowly raising the
temperature to room temperature. The combined organic
layer obtained therefrom by extraction with ethyl acetate was
dried and evaporated to remove the solvent. The residue was
purified via column chromatography to obtain Compound (I)
(1.4 g, 63%) as solid product.

Preparation of Compound (758)

Under nitrogen atmosphere, a 100 mL round-bottomed
flask was charged with Compound (I) (1 g, 2.15 mmol),
potassium iodide (1.4 g, 8.59 mmol), sodium dihydrophos-
phate (1.37 g, 12.89 mmol) and acetic acid (40 mL). The
mixture was stirred under reflux for 24 hours, and the solid
generated was filtered, and washed sequentially with acetic
acid, water and hexane. The solid was dried and recrystallized
from ethyl acetate to obtain Compound (758) (0.53 g, 57%) as
solid product.

According to the procedure of Preparation Examples 1 to 3,
organic electroluminescent compounds (Compounds 1 to
1215) were prepared, and the 'H NMR and MS/FAB data are
shown in Table 1.

TABLE 1
MS/FAB
compound *H NMR(CDCl,, 200 MHz) found  calculated
1 8=2.64(6H,s),7.57 (1H, m), 7.67 (2H, m), 8.16 (2H, m), 20727  207.10
8.41 (1H, m), 8.98 (1H, m)
7 8=741(2H,m), 7.5~7.52 (SH, m), 7.67 (2H, m), 8.45 (1H, 33141  331.14
m), 8.54 (2H, m), 8.91 (1H, s)
g  0=7.5(1H, m),7.58~7.59 (6H,m), 7.67 (2H, m), 7.73 (2H, 43153 431.17
m), 7.92 (2H,m), 8 (4H, m), 8.45 (1H, m), 8.54 (2H, m),
891 (1H,s)
9 8=7.50~7.55 (5H, m), 7.61~7.67 (4H, m), 8.04~8.08 (4H, 43153 431.17
m), 8.42~8.45 (3H, m), 8.54~8.55 (4H, m), 8.91 (1H, s)
10 8=7.5(1H, m),7.67 2H, m}, 7.82~7.93 (10H, m), 8.12 (4H, 531.64  531.20
m), 8.45 (1H, m), 8.54 (2H, m), 8.91~8.93 (5H, m)
11 8=1.72(12H, s), 7.28 (2H, m), 7.38 (2H, m), 7.5~7.55 (3H, 563.73  563.26
m), 7.63~7.67 (4H, m), 7.77 (2H, m), 7.87~7.93 (4H, m),
8.45 (1H, m), 8.54 (2H, m), 8.91 (1H, s)
12 8=17.25(8H,m), 7.41 (2H, m), 7.5~7.52 (9H, m), 7.67 (2H, 483.60  483.20
m), 8.45 (1H, m), 8.54 (2H, m), 8.91 (1H, s)
20 9=1.35(18H,s),7.37~7.38 (8H,m), 7.5 (1H, m), 7.67 (2H, 443.62  443.26
m), 8.45 (1H, m), 8.54 (2H, m), 8.91 (1H, m)
24 §=2.34(12H,s),7.31 (2H, m), 7.5 (1H, m), 7.6 (4H, m), 387.52  387.20
7.67 (2H, m), 8.45 (1H, m), 8.54 (2H, m), 8.91 (1H, s}
41 8=1.72 (12H, 8), 7.28~7.38 (6H, m), 7.5~7.55 (5H, m), 563.73  563.26
7.63~7.67 (4H, m), 7.87 (2H, m), 8.45 (1H, m), 8.54 (2H, m),
891 (1H,s)
80 §=2.88 (8H,m), 6.58 (4H, m), 6.76 (4H, m), 7.02~7.04 (8H, 56570 565.25
m), 7.43 (1H, m), 7.67 (2H, m), 8.16 (2H, m), 8.42 (1H, m),
8.84 (1H,s)
117 8=7.25(8H,m), 7.5 (1H, m), 7.58~7.59 (6H, m), 7.67 (2H, 583.72  583.23
m), 7.73 (2H,m), 7.92 (2H, m), 8 (4H, m), 8.45 (1H, m),
8.54 (2H, m), 8.91 (1H, s)
118 8="7.25 (8H, m), 7.50~7.55 (5H, m), 7.61~7.67 (4H, m), 583.72  583.23
8.04~8.08 (4H, m), 8.42~8.45 (3H, m), 8.54~8.55 {4H, m),
891 (1H,s)
120 6=7.48~7.7 (17H, m), 8.04~8.08 (4H, m), 8.42~845 (3H, 583.72  583.23
m), 8.54~8.55 (4H, m), 8.91 (1H, s)
122 8=747~7.5 (5H,m), 7.58~7.59 (6H, m), 7.67 (2H, m), 58372 583.23
7.73 (2H, m), 7.85 (4H, m), 7.92 (2H, m), 8 (4H, m), 8.45 (1H,
m), 8.54 (2H, m), 8.91 (1H, s)
124 8=7.25(8H,m), 7.41~7.52 (15H, m), 7.67 2H, m), 635.79 63526
7.85 (4H, m), 8.45 (1H, m), 8.54 (2H, m), 8.91 {1H, s}
126  &=1.72 (12H,s), 7.28 (2H, m), 7.38 (2H, m), 7.47~7.55 (7H, 71592 71532
m), 7.63~7.67 (4H, m), 7.77 (2H, m), 7.85~7.93 (8H, m),
8.45 (1H, m), 8.54 (2H, m), 8.91 (1H, s)
140  8=1.72 (6H,s),7.28 (1H, m), 7.38~7.41 (2H, m), 44757  447.20

75~7.55 (6H, m), 7.63~7.67 (3H, m), 7.77 (1H, m),
7.87~7.93 (2H, m), 8.45 (1H, m), 8.54 (2H, m), 8.91 (1H, 5)
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TABLE 1-continued

compound 'H NMR(CDCl;, 200 MHz)

MS/FAB

found

calculated

152

153

156

209

235

265

266

[ )
=
2

303

354

383

384

493

635

638

650

693

8="7.41 (2H, m), 7.5~7.55 (9H, m), 7.67 (2H, m), 7.79 (21,
m), 8.01 (21, m), 8.45 (11, m), 8.54~8.55 (41, m), 8.91 (11,
s)

8=17.25 (4H, m), 741 (11, m), 7.5~7.55 (7H, m),

7.61~7.67 (3H, m), 8.04~8.08 (21, m), 8.42~8 45 (2H, m),
8.54~8.55 (31, m), 8.91 (1M, 5)

d="7.41 (1H, m), 7.48~7.59 (11H, m), 7.67~7.73 (4H, m),
792 (1H, m), 8 (2H, m), 8.45 (1H, m), 8.54 (2H, m), 8.91 (11,
s)

8="7.41~7.52 (81, m), 7.58~7.59 (31, m), 7.67 (2H, m),
7.73 (1H, m), 7.85 (2H, m), 7.92 (1, m), 8 (2H, m), 8.45 (111,
m), 8.54 (2H, m), 8.91 (1H, s)

8=17.25 (4H, m), 741 (21, m), 7.5~7.52 (10K, m), 7.67 (4H,
m), 8.45 (21, m), 8.54 (41, m), 8.91 (21, 5)

8=1.72 (6, ),7.28 (1H, m), 7.38~7.41 (2H, m), 7.48 (2H,
m), 7.5~7.55 (14H, m), 7.77 (1H, m), 7.87~7.93 (2H, m),
845 (20, m), 8.54 (41, m), 8.91 (21, 5)

8="7.41 (2H, m), 7.5~7.52 (9H, m), 7.58~7.59 (3H, m),
7.66~7.67 (5H, m), 7.73 (1H, m), 7.92 (1H, m), 8 (2H, m),
845 (1H, m), 8.54 (2H, m), 8.91 (1H, )

8="7.41 (1H, m), 7.5~7.59 (8H, m), 7.67 (2H, m),

7.73~7.79 (3H, m), 7.92 (1H, m), 8~8.01 (4H, m), 8.45 (1H,
m), 8.54~8.55 (4H, m), 8.91 (1H, 5)

8=17.25 (4H, m), 7.5~7.67 (9H, m), 7.73 (1H, m), 7.92 (1T,
m), 8~8.08 (4H, m), 8.42~8.45 (2H, m), 8.54~8.55 (3H, m),
891 (1H, s)

8="7.32~7.38 (2H, m), 7.5 (1H, m), 7.58~7.59 (3H, m),
7.66~7.73 (6H, m), 7.81 (1H, m), 7.89~7.92 (2H, m), 8 (2H,
m), 8.45 (1H, m), 8.54 (2H, m), 8.91 (1H, 5)

8=17.25 (4H, m), 7.5~7.67 (9H, m), 7.73 (1H, m), 7.92 (1T,
m), 8~8.08 (4H, m), 8.42~8.45 (2H, m), 8.54~8.55 (3H, m),
891 (1H, s)

8 =17.58~7.59 (7H, m), 7.67 (2H, m), 7.73 (2H, m), 7.92 (2H,
m), 8 (4H, m), 8.38 (1H, m), 8.54 (2H, m), 8.83 (1H, m)
8="7.55~7.67 (9H, m), 8.04~8.08 (41, m), 8.38~8.42 (3H,
m), 8.54~8.55 (4H, m), 8.83 (11, m)

d=17.25 (8H, m), 7.55~7.67 (9H, m), 8.04~8.08 (4H, m),
8.38~8.42 (3H, m), 8.54~8.55 (4H, m), 8.83 (11, m)

8="7.47 (4H, m), 7.58~7.59 (7H, m), 7.67 (2H, m), 7.73 (2H,
m), 7.85 (45, m), 7.92 (2H, m), 8 (45, m), 8.38 (1H, m),
8.54 (2H, m), 8.83 (1T, m)

8=1.72 (6H,5),7.28 (1H, m), 7.38~7.41 (2H, m),

751~7.67 (9H, m), 7.77 (1H, m), 7.87~7.93 (2H, m), 8.38 (11,

m), 8.54 (2H, m), 8.83 (1H, m)

8=17.25 (4H, m), 741 (2H, m), 7.51~7.52 (8, m), 7.58 (1H,
m), 7.67 (2H, m), 8.38 (1H, m), 8.54 (2H, m), 8.83 (1H, m)
8=17.25 (4H, m), 741 (1H, m), 7.51~7.52 (45, m),
758~7.59 (4H, m), 7.67 (2H, m), 7.73 (1H, m), 7.92 (1H, m),
8 (21, m), 8.38 (11, m), 8.54 (2H, m), 8.83 (1H, m)

8=17.25 (4H, m), 7.41 (1H, m), 7.51~7.67 (10H, m),
8.04~8.08 (21, m), 8.38~8.42 (2H, m), 8.54~8.55 (3H, m),
8.83 (1H, m)

d="7.41 (1H, m), 7.48~7.59 (11H, m), 7.67~7.73 (4H, m),
792 (1H, m), 8 (2, m), 8.38 (1H, m), 8.54 (2H, m), 8.83 (1T,
m)

8=17.41~7.52 (7H, m), 7.58~7.59 (4H, m), 7.67 (2H, m),
7.73 (1H, m), 7.85 (2H, m), 7.92 (1H, m), 8 (2H, m), 8.38 (11,
m), 8.54 (2H, m), 8.83 (1H, m)

8=1.72 (6H, 5),7.28 (1H, m), 7.38 (11, m), 7.55~7.67 (8H,
m), 7.73~7.77 (2H, m), 7.87~7.93 (3H, m), & (2H, m),

838 (1H, m), 8.54 (2H, m), 8.83 (1, m)

8=17.55~7.67 (9H, m), 7.73 (1H, m), 7.92 (1H, m),

8~8.08 (4H, m), 8.38~8.42 (2H, m), 8.54~8.55 (3H, m),

8.83 (1H, m)

8=17.25 (4H, m), 741 (1H, m), 7.51~7.52 (45, m),
758~7.59 (4H, m), 7.67 (2H, m), 7.73 (1H, m), 7.92 (1H, m),
8 (21, m), 8.38 (11, m), 8.54 (2H, m), 8.83 (1H, m)

d="7.25 (4H, m), 7.41~7.52 (TH, m), 7.58~7.59 (4H, m),
7.67 (2H, m), 7.73 (1H, m), 7.85 (2H, m), 7.92 (11, m), 8 (2H,
m), 8.38 (1H, m), 8.54 (2H, m), 8.83 (1H, m)

8=1.72 (6H, 5),7.28 (1H, m), 7.38 (11, m), 7.55~7.67 (8H,
m), 7.77 (1H, m), 7.87~7.93 (2H, m), 8.04~8.08 (2H, m),
8.38~842 (2H, m), 8.54~8.55 (3H, m), 8.83 (1H, m)

d=7.41 (1H, m), 7.51~7.67 (12H, m), 7.73 (2H, m),

792 (2H, m), 8.04~8.08 (2H, m), 8.38~8.42 (2, m),
8.54~8.55 (3H, m), 8.83 (1H, m)

457.56

457.56

457.56

457.56

584.71

700.87

533.66

507.62

507.62

471.55

507.62

431.53

431.53

583.72

583.72

447.57

407.51

457.56

457.56

457.56

457.56

497.63

431.53

457.56

533.66

497.63

507.62

457.18

457.18

457.18

457.18

584.23

700.29

533.21

507.20

507.20

471.16

507.20

431.17

431.17

583.23

583.23

447.20

407.17

457.18

457.18

457.18

457.18

497.21

431.17

457.18

533.21

497.21

507.20

530
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TABLE 1-continued

MS/FAB

compound 'H NMR(CDCl;, 200 MHz) found

calculated

733

757

758

759

761

787

840

876

890

898

1084

1126

1127

1129

1132

1133

1134

1136

1140

1141

1144

1146

=17.5~7.67 (8H, m), 7.86 (1H, m), 7.98~8.08 (5H, m), 487.61
38~8.45 (3H, m), 8.54~8.55 (3H, m), 8.83 (1H, m)

8=741(2H, m), 7.51~7.52 (8H, m), 7.6 (1H, m), 7.67 (2H, 381.47
m), 7.78 (1H, m), 7.98 (1H, m), 8.06 (1H, m), 8.35 (1H, s),

854 (2H, m)

8=7.58~7.6 (7H, m), 7.67 (2H, m), 7.73~7.78 (3H, m), 481.59
7.92 (2H, m), 7.98~8 (5H, m), 8.06 (1H, m), 8.35 (1H, s),

854 (2H, m)

8="7.55~7.67 (9H, m), 7.78 (1H, m), 7.98~8.08 (6H, m), 481.59
835 (1H, s), 8.42 (2H, m), 8.54~8.55 (4H, m)

6= 1.72 (12H, s), 7.28 (2H, m), 7.38 (2H, m), 7.55~7.67 (7H, 623.79
m), 7.77~7.78 (3H, m), 7.87~7.98 (5H, m), 8.06 (1H, m),

835 (1H, ), 8.54 (2H, m)

6=7.25 (8H, m), 7.41 (2H, m), 7.51~7.52 (8H, m), 7.6 (1H, 333.66
m), 7.67 (2H, m), 7.78 (1H, m), 7.98 (1H, m), 8.06 (1H, m),

835 (1H, ), 8.54 (2H, m)

8=741(4H,m), 7.51~7.52 (16H, m), 7.6 (1H, m), 685.85
7.66~7.67 (8H, m), 7.78 (1H, m), 7.98 (1H, m), 8.06 (1H, m),

835 (1H, ), 8.54 (2H, m)

8=17.5~7.52 (4H, m), 7.6 (1H, m), 7.67~7.7 (4H, m), 493.64
7.78~7.79 (3H, m), 7.98 (3H, m), 8.06 (1H, m), 8.35 (1H, s),

854 (2H, m)

6=1.72 (124, s), 7.25~7.28 (10H, m), 7.38 (2H, m), 765.98
7.55~7.67 (TH, m), 7.77~7.78 (3H, m), 7.87~7.98 (5H, m),

8.06 (1H, m), 8.35 (1H, s), 8.54 (2H, m)

6=1.72 (12H, s), 7.28 (2H, m), 7.38 (2H, m), 7.47 (4H, m), 765.98
7.55~7.67 (TH, m), 7.77~7.78 (3H, m), 7.85~7.98 (9H, m),

8.06 (1H, m), 8.35 (1H, s), 8.54 (2H, m)

6= 1.72 (6H,s),7.28 (1H, m), 7.38~7.41 (2H, m), 497.63
7.51~7.67 (9H, m), 7.77~7.78 (2H, m), 7.87~7.98 (3H, m),

8.06 (1H, m), 8.35 (1H, s), 8.54 (2H, m)

8=741 (2H, m), 7.51~7.52 (8H, m), 7.58~7.6 (3H, m), 507.62
7.67 (2H, m), 7.73~7.78 (3H, m), 7.92 (2H, m), 7.98 (1 H, m),

8.06 (1H, m), 8.35 (1H, s), 8.54 (2H, m)

6= 1.72 (6H,s), 7.28 (1H, m), 7.38~7.41 (2H, m), 7.48 (2H, 573.72
m), 7.51~7.57 (11H, m), 7.77~7.78 (2H, m), 7.87~7.98 (3H,

m), 8.06 (1H, m), 8.35 (1H, s), 8.54 (2H, m)

6= 1.72 (6H,s),7.28 (1H, m), 7.38 (1H, m), 7.47 (2H, m), 623.78
7.55~7.67 (8H, m), 7.77~7.78 (2H, m), 7.85~8.08 (§H, m),

835 (1H, ), 8.42 (1H, m), 8.54~8.55 (3H, m)

6=245(3H,s),7.18 (1H, m), 7.46~7.5 (2H, m), 445.55
7.58~7.59 (6H, m), 7.73 (2H, m), 7.92~8 (7H, m), 8.45 (1H,

m), 8.91 (1H, m)

6=245 (3H,s),7.18 (1H, m), 7.46~7.55 (6H, m), 7.61 (2H, 445.55
m), 7.94 (1H, m), 8.04~8.08 (4H, m), 8.42~8.45 (3H, m),

855 (2H, m), 8.91 (1H, m)

0= 141 (%9H,s),7.18 (1H, m), 7.46~7.5 (2H, m), 487.63
7.58~7.59 (6H, m), 7.73 (2H, m), 7.92~8 (7H, m), 8.45 (1H,

m), 8.91 (1H, m)

8=7.41 (1H, m), 7.5~7.52 (5H, m), 7.58~7.59 (6H, m), 507.62
7.73 (3H, m), 7.92 (2H, m), 8 (4H, m), 8.06 (1H, m), 8.34 (1H,

m), 8.45 (1H, m), 8.91 (1H, m)

6=741(1H,m), 7.5~7.55 (9H, m), 7.61 (2H, m), 7.73 (1H, 507.62
m), 8.04~8.08 (5H, m), 8.34 (1H, m), 8.42~8.45 (3H, m),

855 (2H, m), 8.91 (1H, m)

0=1.72 (12H,s), 245 (3H, s), 7.18 (1H, m), 7.28 (2H, m), 577.76
7.38 (2H, m), 7.46~7.55 (4H, m), 7.63 (2H, m), 7.77 (2H, m),

7.87~7.94 (5H, m), 8.45 (1H, m), 8.91 (1H, m)

&= 1.72 (12H, s), 7.28 (2H, m), 7.38~7.41 (3H, m), 639.82
7.5~7.55 (TH, m), 7.63 (2H, m), 7.73~7.77 (3H, m),

7.87~7.93 (4H, m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m),

891 (1H, m)

8=7.5(1H, m), 7.58~7.59 (9H, m), 7.73 (4H, m), 7.92 (3H, 557.68
m), 8 (6H, m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m),

891 (1H, m)

8=17.5~7.61 (10H, m), 7.73 (2H, m), 7.92 (1H, m), 557.68
8~8.08 (7H, m), 8.34 (1H, m}, 8.42~8.45 (3H, m), 8.55 (2H,

m), 8.91 (1H, m)

6="7.25 (8H, m), 7.41 (2H, m), 7.5~7.52 (9H, m), 609.76
7.58~7.59 (3H, m), 7.73 (2H, m), 7.92 (1H, m), 8 2H, m),

8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)

0=17.5~7.55 (7H, m), 7.61 (3H, m), 7.73 (1H, m), 557.68
8.04~8.08 (7H, m), 8.34 (1H, m), 8. 42~8.45 (4H, m), 8.55 3H,

m), 8.91 (1H, m)

d
8.

487.14

381.15

481.18

481.18

623.28

533.21

685.28

493.10

765.34

765.34

497.23

507.20

623.26

445.18

445.18

487.23

507.20

507.20

639.29

557.21

557.21

609.25

557.21

532
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TABLE 1-continued

compound 'H NMR(CDCls, 200 MHz)

MS/FAB

found

calculated

1150

1156

1157

1158

1159

1160

1165

1168

1173

1178

1183

1185

1190

1193

1198

1201

1203

1204

1209

1215

6=1.72 (6H,),7.28 (1H, m), 7.38 (1H, m), 7.5~7.63 (9H,
m), 7.73~7.77 (4H, m), 7.87~7.93 (4H, m), & (4H, m),

8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)
&=17.39~7.41 (6H, m), 7.5~7.52 (9H, m), 7.58~7.59 (3H,
m), 7.73 (2H, m), 7.91~7.92 (5H, m), 8 (2H, m), 8.06 (1H, m),
8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)

8= 1.72 (6H,s), 7.25~7.28 (9H, m), 7.38~7.41 (3H, m),
7.5~7.55 (10H, m), 7.63 (1H, m), 7.73~7.77 (2H, m),
7.87~7.93 (2H, m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m),
8.91 (1H, m)

8=1.72 (18H, s), 7.28 (3H, m), 7.38 (3H, m), 7.5~7.55 (4H,
m), 7.63 (3H, m), 7.73~7.77 (4H, m), 7.87~7.93 (6H, m),
8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)
8=1.72 (12H, s), 7.28 (2H, m), 7.38~7.41 (7H, m),

7.5~7.55 (TH, m), 7.63 (2H, m), 7.73~7.77 (3H, m),
7.87~7.93 (8H, m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m),
891 (1H, m)

&= 245 (6H,s), 7.4 (2H, 5), 7.41 (2H,m), 7.5~7.52 (9H, m},
845 (1H, m), 8.91 (1H, m)

&=1245 (3H,s),7.18 (1H, m), 7.41~7.52 (7H, m),

7.58~7.59 (3H, m), 7.73 (1H, m), 7.92~8 (4H, m), 8.45 (1H,
m), 8.91 (1H, m)

&=1.72 (6H,s),2.45 (3H,s), 7.18 {1H, m), 7.28 (1H, m),
738 (1H, m), 7.46~7.63 (7H, m), 7.73~7.77 (2H, m),

7.87~8 (6H, m), 8.45 (1H, m), 8.91 (1H, m)

o=141 (9H,s),1.72 (2H,s), 7.18 {1H, m), 7.28 (1H, m),
738 (1H, m), 7.46~7.63 (7TH, m), 7.73~7.77 (2H, m),

7.87~8 (6H, m), 8.45 (1H, m), 8.91 (1H, m)

0=1.72 (6H, s),7.28 (1H, m), 7.38~7.41 (2H, m),

7.5~7.63 (10H, m), 7.73~7.77 (3H, m), 7.87~7.93 (3H, m),

8 (2H, m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H,
m)

8=1.72 (6H, s), 7.28 (1H, m), 7.38 (1H, m), 7.5~7.63 (9H,
m), 7.73~7.77 (4H, m), 7.87~7.93 (4H, m), 8 (4H, m),

8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)
&=741(1H,m), 7.5~7.61 (11H, m), 7.73 (2H, m), 7.92 (1H,
m), 8~8.08 (5H, m), 8.34 (1H, m), 8.42~8.45 (2H, m),

8.55 (1H, m), 8.91 (1H, m)

8=7.25 (4H, m), 7.41 (2H, m), 7.5-7.52 (9H, m),

7.58~7.59 (3H, m), 7.73 (2H, m), 7.92 (1H, m), 8 (2H, m),
8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)
8=1.72 (6H, s), 7.28 (1H, m), 7.38~7.41 (2H, m),

7.5~7.63 (10H, m), 7.73~7.77 (3H, m), 7.87~7.93 (3H, m),

8 (2H, m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H,
m)

8=7.25 (4H, m), 7.39~7.41 (5H,m), 7.5~7.52 (5H, m),
7.58~7.59 (6H, m), 7.73 (3H, m), 7.91~7.92 (6H, m), 8 (4H,
m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)
8=7.25 (4H, m), 7.39~7.41 (6H, m), 7.5~7.52 (9H, m),
7.58~7.59 (3H, m), 7.73 (2H, m), 7.91~7.92 (5H, m), 8 (2H,
m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (1H, m)
8=1.72 (6H, s), 7.257.28 (SH, m), 7.38-7.41 (6H, m),

7.5-7.63 (10H, m), 7.73-7.77 (31, m), 7.87-7.93 (7H, m), 8.0 (21,

m), 8.06 (1H, m), 8.34 (1H, m), 8.45 (1H, m), 8.91 (11, m)
§=175 (2H, m), 7.58~7.59 (6H, m), 7.73 (2H, m), 7.92 (21,
m), 8 (4H, m), 8.45 (2H, m), 8.91 (2H, m)

§=17.55~7.61 (811, m), 8.04~8.08 (4H, m), 8.38~8.42 (411,
m), 8.55 (2H, m), 8.83 (2H, m)

§=1.72 (12H, 5), 7.28 (2H, m), 7.38 2H, m), 7.5~7.63 (611,
m), 7.77 (2H, m), 7.87~7.93 (4H, m), 8.38 (1H, m), 8.45 (1H,
m), 8.83 (1H, m), 891 (11, m)
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Example 1

Manufacture of an OLED Employing Organic
Electroluminescent Compound According to the
Invention

An OLED device was manufactured by using an electrolu-
minescent material according to the invention.

First, a transparent electrode ITO thin film (15¢/00) (2)
prepared from glass for OLED (produced by Samsung-Corn-
ing) (1) was subjected to ultrasonic washing with trichloro-
ethylene, acetone, ethanol and distilled water, sequentially,
and stored in isopropanol before use.

Then, an ITO substrate was equipped in a substrate folder
of a vacuum vapor-deposit device, and 4,4'4"-tris(N,N-(2-
naphthyl)-phenylamino)triphenylamine  (2-TNATA, the
structure is shown below) was placed in a cell of the vacuum
vapor-deposit device, which was then ventilated up to 107
torr vacuum in the chamber. Electric current was applied to
the cell to evaporate 2-TNATA, thereby providing vapor-
deposit of a hole injecting layer (3) having 60 nm of thickness
on the ITO substrate.

Then, to another cell of the vacuum vapor-deposit device,
charged was N,N'-bis(a-naphthyl)-N,N'-diphenyl-4,4'-di-
amine (NPB, the structure is shown below), and electric cur-
rent was applied to the cell to evaporate NPB, thereby pro-
viding vapor-deposit of a hole transport layer (4) with 20 nm
of thickness on the hole injecting layer.

G

se¥opor¥ee
g 0

2-TNATA

NPB

After forming the hole injecting layer and the hole trans-
port layer, an electroluminescent layer was formed according
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to the following procedure. To one cell of a vacuum vapor-
deposit device, charged was a compound according to the
present invention (e.g. Compound 10) as electroluminescent
material, while DSA-Ph (of which the structure is shown
below) was charged to another cell. The two cells were simul-
taneously heated to carry out vapor-deposition at the rate of
vapor-deposition of DSA-Ph of 2 to 5 wt %, thereby forming
a vapor-deposit of an electroluminescent layer (5) having 30
nm thickness on the hole transport layer.

| N
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Then, tris(8-hydroxyquinoline)aluminum (IIT) (Alq) (of
which the structure is shown below) was vapor-deposited as
an electron transport layer (6) in a thickness of 20 nm, and
then lithium quinolate (Liq) was vapor-deposited as an elec-
tron injecting layer (7) with a thickness of 1 to 2 nm. There-
after, an Al cathode (8) was vapor-deposited in a thickness of
150 nm by using another vacuum vapor-deposit device to
manufacture an OLED.

DSA-Ph
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-continued

Lig

Each compound was employed as electroluminescent
material for an OLED after purifying via vacuum sublimation
at 1075 torr.

Comparative Example 1

Manufacture of an OLED by Using Conventional
Electroluminescent Material

After forming ahole injecting layer (3) and a hole transport
layer (4) according to the same procedure as described in
Example 1, dinaphthylanthracene (DNA) was charged to
another cell of said vacuum vapor-deposit device, and DSA-
Ph (as was in Example 1) was charged to still another cell.
Then an electroluminescent layer (5) with a thickness of 30
nm was vapor-deposited on the hole transport layer at a vapor-
deposition rate of 100:3.

DNA

Then, an electron transport layer (6) and an electron inject-
ing layer (7) were vapor-deposited according to the same
procedure as in Example 1, and an Al cathode (8) was vapor-
deposited thereon with a thickness of 150 nm by using
another vacuum vapor-deposit device to manufacture an
OLED.

Example 2

Manufacture of an OLED Employing Organic
Electroluminescent Compound According to the
[nvention

After forming a hole injecting layer and a hole transport
layer according to the same procedure as in Example 1, a
compound according to the present invention (e.g., Com-
pound 10) was charged to one cell of said vacuum vapor-
deposit device as electroluminescent material, and Com-
pound (E) (of which the structure is shown below) was
charged to another cell. The two substances were evaporated
at different rates to provide doping at 2 to 5% by weight on the
basis of the host, thereby vapor-depositing an electrolumines-
cent layer with the thickness of 30 nm on the hole transport
layer.
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N OOO
N

After vapor-depositing an electron transport layer and an
electron injecting layer according to the same procedure as in
Example 1, an Al cathode was vapor-deposited with a thick-
ness of 150 nm by using another vacuum vapor-deposit
device to manufacture an OLED.

Compound E

Comparative Example 2

Manufacture of an OLED by Using Conventional
Electroluminescent Material

After forming a hole injecting layer and a hole transport
layer according to the same procedure as described in
Example 1, tris(8-hydroxyquinoline)-aluminum (III) (Alq)
was charged to another cell of said vacuum vapor-deposit
device, and Coumarin 545T (C545T, of which the structure is
shown below) was charged to still another cell. The two
substances were evaporated at different rates to carry out
doping, thereby vapor-depositing an electroluminescent layer
with a thickness of 30 nm on the hole transport layer. The
doping concentration preferably 1s from 1 to 3% by weight on
the basis of Alq.

C545T

After vapor-depositing an electron transport layer and an
electron injecting layer according to the same procedure as in
Example 1, an Al cathode was vapor-deposited with a thick-
ness of 150 nm by using another vacuum vapor-deposit
device to manufacture an OLED.

Example 3

Electroluminescent Properties of OLED’s
Manufactured

The luminous efficiencies of the OLED’s comprising the
organic electroluminescent compounds according to the
present invention (Examples 1 and 2) or conventional EL
compound (Comparative Examples 1 and 2) were measured
at 5,000 cd/m®, respectively, and the results are shown in
Table 2.
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TABLE 2
Doping Luminous efficiency
concentration (cd/A)

No.  Host Dopant (wt %) @5000 cd/m?  Color

1 Compound 12 DSA-Ph 3 8.5 Blue

2 Compound 41  DSA-Ph 3 8.2 Blue

3 Compoud 122 DSA-Ph 3 7.6 Blue

4 Compoud 223 DSA-Ph 3 7.4 Blue

5 Compoud 231  DSA-Ph 3 7.6 Blue

6 Compoud 267 DSA-Ph 3 7.8 Blue

7 Compoud 345 DSA-Ph 3 8.2 Blue

8 Compoud 302 DSA-Ph 3 8.1 Blue

9 Compoud 598 DSA-Ph 3 8.0 Blue
10 Compoud 877 Compoud E 3 18.3 Green
11 Compoud 895  Compoud E 3 19.2 Green
12 Compoud 963  Compoud E 3 20.2 Green
13 Compoud 1024 Compoud E 3 21.6 Green
14 Compoud 1141 Compoud E 3 18.1 Green
15 Compoud 1179 Compoud E 3 19.6 Green
16 Compoud 1199 Compoud E 3 18.7 Green

Comp.1 DNA DSA-Ph 3 7.3 Jade green
Comp. 2 Alg Compound 1 10.3 Green
C545T

As can be seen from Table 2, when the organic electrolu-
minescent compound according to the invention was applied
to ablue electroluminescent device, with same type of doping
of DSA-Ph, the device realized far better color purity as
compared to the device employing DNA according to Com-
parative Example 1 (conventional electroluminescent mate-
rial), while having comparable luminous efficiency.

Further, the material according to the invention was
applied to green electroluminescent devices. As can be seen
from Table 2, the device employing Compound (1024) (an
organic electroluminescent compound according to the
invention) with 3.0% doping of Compound (E) showed more
than twice of luminous efficiency as compared to the device
employing Alq:C545T as conventional material (Compara-
tive Example 2).

Accordingly, the organic electroluminescent compounds
according to the present invention can be used as blue or green
electroluminescent material of high efficiency. Moreover, the
device, to which the host material according to the invention
was applied, showed noticeable improvement in view of color
purity. The improvement in both color purity and luminous
efficiency proves that the materials of the present invention
have excellent properties.

The invention claimed is:
1. An organic electroluminescent compound represented
by Chemical Formula (1):

Chemical Formula 1

R,
A
Ry / \c
Ary Ary
A R3
\
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In Chemical Formula (1), A, B, C and D independently
represent CR; or N, provided that A, B, C and D cannot
represent CR, all at the same time;

R, through R, independently represent hydrogen, halogen,
(C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl, 5-
or 6-membered heterocycloalkyl containing one or more
heteroatom(s) selected from N, O, S and Si, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-
Co0)arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-
C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl,
(C1-C60)alkoxy, cyano, (C1-C60)alkylamino, (C6-
C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)
aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio, (C1-
C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
C60)arylcarbonyl, carboxyl, nitro or hydroxyl, or R, and
R, or R; and R, may be independently linked via (C3-
Co60)alkylene or (C3-C60)alkenylene with or without a
fused ring to form an alicyclic ring, a mono- or a poly-
cyclic aromatic ring; the alkylene or alkenylene may be
further substituted by one or more substituent(s)
selected from halogen, (C1-C60)alkyl, (C6-C60)aryl,
(C3-C60)heteroaryl, 5- or 6-membered heterocy-
cloalkyl containing one or more heteroatom(s) selected
from N, O, S and Si, (C3-C60)cycloalkyl, tri(C1-C60)
alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-
Co0)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-
C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy,
cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C1-C60)
alkylthio, (C6-C60)arylthio, (C1-C60)alkoxycarbonyl,
(C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro and hydroxyl;

Ar, and Ar, independently represent (C1-C60)alkyl, (C6-
Co0)aryl, (C3-C60)heteroaryl, 5- or 6-membered het-
erocycloalkyl containing one or more heteroatom(s)
selected from N, O, S and Si, (C3-C60)cycloalkyl, tri
(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl,
tri(C6-Co0)arylsilyl, adamantyl, (C7-C60)bicycloalkyl,
(C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy,
cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycarbonyl,
(C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro, hydroxyl,
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AI3_R5 or AI4_R7,

or a substituent represented by one of the following structural

formulas:

Ar; and Ar, independently represent (C1-C60)alkylenoxy,
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(C1-C60jalkylenethio, (C6-C60)arylenoxy, (C6-C60) *°

arylenethio,
eroarylene;

Ry and R, independently represent (C1-C60)alkyl, (C6-
C60)aryl, (C3-C60)heteroaryl, 5- or 6-membered het-
erocycloalkyl containing one or more heteroatom(s)
selected from N, O, S and Si, (C3-C60)cycloalkyl, tri
(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl,
tri(C6-Co0)arylsilyl, adamantyl, (C7-C60)bicycloalkyl,
(C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy,
cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycarbonyl,
(C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro or hydroxyl;

R,, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroary],
5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O, S and Si, (C3-
C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl
(C6-Co0)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)
alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-Co0)alkyl, (C6-
Co0)aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio,
(C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
Co60)arylcarbonyl, carboxyl, nitro or hydroxyl; or each

(C6-C60)arvlene or  (C3-C60)het-

45
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of R, through R,; may be linked to an adjacent sub-
stituent via (C3-C60)alkylene or (C3-C60)alkenylene
with or without a fused ring to form an alicyclic ring, a
monocyclic or polycyclic aromatic ring;

D and E independently represent a chemical bond,
7(CR31R32)a5 7N(R33)7s 7875 407: 7SI(R34)
(Rss)— —P(Ry)— —C(=0)— —BR;;)— —In
(R35)— —Se—, —Ge(Rso)(Ryo), —Sn(Ry;)(Raz)—,
—GaRyz)—or —(Ry)C=C(Ry5)—

R,, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl,
5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O, S and Si, (C3-
C60)cycloalkyl, tri(C1-Co0)alkylsilyl, di(C1-C60)alkyl
(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60alkenyl, (C2-C60)
alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-
Cé0)aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio,
(C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
C60)arylcarbonyl, carboxyl, nitro or hydroxyl; or R5;
andR,,,R;,and R,5, Rygand R, R, ,and R,,, or R,
and R,5 may be linked via (C3-C60)alkylene or (C3-
C60)alkenylene with or without a fused ring to form an
alicyclic ring, or a monocyclic or polycyclic aromatic
nng;

the alkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl,
trialkylsilyl, dialkylarylsilyl, triarylsilyl, adamantyl,
bicycloalkyl, alkenyl, alkynyl, alkylamino, arylamino,
alkylthio, aryloxy, arylthio of R, through Ry, Ar,, Ar,,
R, through R,; and R, through R;; and alkylenoxy,
alkylenethio, arylenoxy, arylenethio, arylene or het-
eroarylene of Ar; and Ar, may be further substituted by
one or more substituent(s) selected from halogen, (C1-
C60)alkyl with or without halogen substituent(s), (C6-
C60)aryl, (C3-C60)heteroaryl with or without (C6-C60)
aryl substituent(s), 5- or 6-membered heterocycloalkyl
containing one or more heteroatom(s) selected from N,
O, S and Si, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl,
di(C1-C60)alkyl(C6-Co0)arylsilyl, tri(C6-C60)arylsi-
lyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alk-
enyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-
C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-
Co0)alkyl, (C6-C60)aryloxy, (C6-C60)arylthio, (C1-
Co60)alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)
alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro
and hydroxyl; and

ais an integer from 0 to 4.

2. The organic electroluminescent compound according to

50 ¢laim 1, which is selected from the compounds represented
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by one of Chemical Formulas (2) to (7):

Chemical Formula 2

R, Rs
. O "
Rs \ / Rs
N
R4
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-continued
Chemical Formula 7

wherein, Ar, Ar, and R through R are defined as in claim
1; and

R, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl,
5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O, S and Si, (C3-
Co60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl
(Co-Co0)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)
alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-Co0)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-
Co0)aryloxy, (C1-C60)alkylthio, (C6-C60)arylthio,
(C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
Co60)arylcarbonyl, carboxyl, nitro or hydroxyl, or Rs,
and R, may be linked via (C3-C60)alkylene or (C3-
C60)alkenylene with or without a fused ring to form an
alicyclic ring, or a monocyclic or polycyclic aromatic
ring.

3. The organic electroluminescent device according to
claim 2, which is comprised of a first electrode; a second
electrode; and at least one organic layer(s) interposed
between the first electrode and the second electrode; wherein
the organic layer comprises one or more organic electrolumi-
nescent compound(s) according to claim 1 or 2, and one or
more dopant(s) selected from the compounds represented by
one of Chemical Formulas (8) to (10):

Ryo1 l l R

wherein, R,,; through R,,, independently represent
hydrogen, halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-
C60)heteroaryl, 5- or 6-membered heterocycloalkyl
containing one or more heteroatom(s) selected from N,
O and S, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl,
di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsi-
lyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alk-
enyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-
Co60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-
Co0)alkyl, (C6-Co0)aryloxy, (C1-C60)alkylthio, (C6-
Co0)arylthio, (C1-C60)alkoxycarbonyl, (C1-C60)

Chemical Formula 8

Rio3 Rios
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alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro or
hydroxyl; or each of R, through R |, may be linked to
an adjacent substituent via (C3-C60)alkylene or (C3-
C60)alkenylene with or without fused ring to form an
alicyclic ring, or a monocyclic or polycyclic aromatic
rng;

the alkyl, alkenyl, alkynyl, cycloalkyl, heterocycloalkyl,
aryl, heteroaryl, arylsilyl, alkylsilyl, alkoxy, aryloxy,
arylthio, alkylamino, arylamino of R, throughR ., or
the alicyclic ring, or the monocyclic or polycyclic aro-
matic ring formed therefrom by linkage to an adjacent
substituent via (C3-C60)alkylene or (C3-C60)alk-
enylene with or without a fused ring may be further
substituted by one or more substituent(s) selected from
halogen, (C1-C60)alkyl, (C6-C60)aryl, (C4-C60)het-
eroaryl, 5- or 6-membered heterocycloalkyl containing
one or more heteroatom(s) selected from N, O and S,
(C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)
alkyl(Co-C60)arylsilyl, tri(C6-C60)arylsilyl, adaman-
tyl, (C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)
alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-Cé60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-
Cé0aryloxy, (C1-C60)alkylthio, (C6-C60)arylthio,
(C1-Cé60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
Cé0)arylcarbonyl, carboxyl, nitro and hydroxyl;

[
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wherein, Ar,, and Ar,, independently represent (C1-C60)

alkyl, (C6-Cé60)aryl, (C4-C60)heteroaryl, (C6-C60)ary-

lamino, (C1-C60)alkylamino, 5- or 6-membered hetero-

cycloalkyl containing one or more heteroatom(s)

selected from N, O and S, (C3-C60)cycloalkyl, or
arylene having one of the structures shown below: or

O
=]

Ar,, and Ar |, may be linked via (C3-C60)alkylene or (C3-
Co60)alkenylene with or without a fused ring to form an 65
alicyclic ring, or a monocyclic or polycyclic aromatic
ring;

50
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Ar,; represents (C6-C60)arylene, (C4-C60)heteroarylene
or an arylene having one of'the structures shown below:

oL
—]

wherein, Ar,, and Ar,, independently represent (C6-C60)
arylene or (C4-C60)heteroarylene;

d is an integer from 1 to 4, e is an integer from 1 to 4, and
fis an integer of 0 or 1; and

the alkyl, aryl, heteroaryl, arylamino, alkylamino,
cycloalkyl or heterocycloalkyl of Ar;, and Ar,,; or the
arylene or heteroarylene of Ar |5, Ar,, and Ar,, may be
further substituted by one or more substituent(s)
selected from a group consisting of halogen, (C1-C60)
alkyl, (C6-C60)aryl, (C4-C60)heteroaryl, 5- or 6-mem-
bered heterocycloalkyl containing one or more heteroa-
tom(s) selected from N, O and S, (C3-C60)cycloalkyl,
tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsi-
lyl, tri(Co6-C60)arylsilyl, adamantyl, (C7-C60)bicy-
cloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)
alkoxy, cyano, (C1-C60)alkylamino, (C6-C60)
arylamino,  (C6-C60)ar(C1-C60)alkyl,  (C6-C60)
aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio, (C1-
C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
C60)arylcarbonyl, carboxyl, nitro and hydroxyl.

4. The organic electroluminescent device according to
claim 3, wherein the organic layer comprises one or more
compounds selected from a group consisting of arylamine
compounds and styrylarylamine compounds.

5. The organic electroluminescent device according to
claim 3, wherein the organic layer comprises one or more
metal(s) selected from a group consisting of organic metals of
Group 1, Group 2, 4” period and 5” period transition metals,
lanthanide metals and d-transition elements in the Periodic
Table of Elements.

6. The organic electroluminescent device according to
claim 3, which is an organic electroluminescent display com-
prising the organic electroluminescent compound according
to claim 1 or 2 and a compound having the electroluminescent
peak at wavelength of not less than 560 nm.

7. The organic electroluminescent device according to
claim 3, wherein the organic layer comprises a charge genet-
ating layer as well as the electroluminescent layer.

8. An organic electroluminescent device according to
claim 4, wherein a mixed region of reductive dopant and
organic substance, or a mixed region of oxidative dopant and
organic substance is placed on the inner surface of one or both
electrode(s) among the pair of electrodes.

9. An organic solar cell which comprises an organic elec-
troluminescent compound represented by Chemical Form-
ula (1):
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Chemical Formula 1
Ry
A\
Ry / \C
Ar Ary
A R3
\_/

R4

In Chemical Formula (1), A, B, C and D independently
represent CR; or N, provided that A, B, C and D cannot
represent CR, all at the same time;

R, through R, independently represent hydrogen, halogen,
(C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl, 5-
or 6-membered heterocycloalkyl containing one or more
heteroatom(s) selected from N, O, S and Si, (C3-C60)
cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-
Co0arylsilyl, tri(C6-C60)arylsilyl, adamantyl, (C7-
C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)alkynyl,
(C1-C60)alkoxy, cyano, (Cl1-C60)alkylamino, (C6-
Cé0)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-C60)
aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio, (C1-
Cé0)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
C60)arylcarbonyl, carboxyl, nitro or hydroxyl, orR, and
R, or R; and R, may be independently linked via (C3-
C60)alkylene or (C3-C60)alkenylene with or without a
fused ring to form an alicyclic ring, a mono- or a poly-
cyclic aromatic ring; the alkylene or alkenylene may be
further substituted by one or more substituent(s)
selected from halogen, (C1-C60)alkyl, (C6-C60)aryl,
(C3-C60)heteroaryl, 5- or 6-membered heterocy-
cloalkyl containing one or more heteroatom(s) selected
from N, O, S and Si, (C3-C60)cycloalkyl, tri(C1-C60)
alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-
C60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl, (C2-
C60)alkenyl, (C2-C60jalkynyl, (C1-C60)alkoxy,
cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C1-C60)
alkylthio, (C6-C60)arylthio, (C1-C60)alkoxycarbony],
(C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro and hydroxyl,

Ar, and Ar, independently represent (C1-C60)alkyl, (C6-
C60)aryl, (C3-C60)heteroaryl, 5- or 6-membered het-
erocycloalkyl containing one or more heteroatom(s)
selected from N, O, S and Si, (C3-C60)cycloalkyl, tri
(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl,
tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicycloalky],
(C2-C60)alkenyl, (C2-C60)alkynyl, (C1-C60)alkoxy,
cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-Co60)alkyl, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycarbony],
(C1-Cé60)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro, hydroxyl,

Anz—Rg or Ary—Ry,
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or asubstituent represented by one of the following structural
formulas:

:ii e

Ar; and Ar, independently represent (C1-C60)alkylenoxy,
(C1-C60)alkylenethio, (C6-C60)arylenoxy, (C6-C60)
arylenethio, (C6-C60)arylene or  (C3-C60)het-
eroarylene;

R, and R, independently represent (C1-C60)alkyl, (C6-
Co0)aryl, (C3-C60)heteroaryl, 5- or 6-membered het-
erocycloalkyl containing one or more heteroatom(s)
selected from N, O, S and Si, (C3-C60)cycloalkyl, tri
(C1-C60)alkylsilyl, di(C1-C60)alkyl(C6-C60)arylsilyl,
tri(C6-C60)arylsilyl, adamantyl, (C7-C60)bicycloalkyl,
(C2-C60)alkenyl, (C2-C60jalkynyl, (C1-C60)alkoxy,
cyano, (C1-C60)alkylamino, (C6-C60)arylamino, (C6-
C60)ar(C1-C60)alkyl, (C6-C60)aryloxy, (C6-C60)
arylthio, (C1-C60)alkylthio, (C1-C60)alkoxycarbonyl,
(C1-C60)alkylcarbonyl, (C6-C60)arylcarbonyl, car-
boxyl, nitro or hydroxyl;

R,, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl,
5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O, S and Si, (C3-
C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl
(C6-Co0arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)
alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-Co60)arylamino, (C6-C60)ar(C1-C60)alkyl, (C6-
Co0)aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio,
(C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
Co60)arylcarbonyl, carboxyl, nitro or hydroxyl: or each
of R, through R,; may be linked to an adjacent sub-
stituent via (C3-C60)alkylene or (C3-C60)alkenylene
with or without a fused ring to form an alicyclic ring, a
monocyclic or polycyclic aromatic ring;

D and E independemly represent a chemical bond,
—(CR3R5),— —NRs3)— —S— —0— —Si
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R3)R35)— —PR36)— —C(=0)—, —B(Rs,)—,
—InRyg)—, —Se—, —Ge(Ryo)(Ryp)— —Sn(Ry,)
(Rax)— —Ga(Rys)— or —(R 1) C—C(Rus)—

R;, through R, independently represent hydrogen, halo-
gen, (C1-C60)alkyl, (C6-C60)aryl, (C3-C60)heteroaryl,
5- or 6-membered heterocycloalkyl containing one or
more heteroatom(s) selected from N, O, S and Si, (C3-
C60)cycloalkyl, tri(C1-C60)alkylsilyl, di(C1-C60)alkyl
(C6-C60)arylsilyl, tri(C6-C60)arylsilyl, adamantyl,
(C7-C60)bicycloalkyl, (C2-C60)alkenyl, (C2-C60)
alkynyl, (C1-C60)alkoxy, cyano, (C1-C60)alkylamino,
(C6-C60)arylamino, (C6-C60)ar(C1-Co60)alkyl, (C6-
Cé0aryloxy, (C6-C60)arylthio, (C1-C60)alkylthio,
(C1-C60)alkoxycarbonyl, (C1-C60)alkylcarbonyl, (C6-
Cé60)arylcarbonyl, carboxyl, nitro or hydroxyl; or R5,;
and R;,, Ry, and R;5, Rygand R, R, and R, or R,
and R,5 may be linked via (C3-C60)alkylene or (C3-
C60)alkenylene with or without a fused ring to form an
alicyclic ring, or a monocyclic or polycyclic aromatic
rng;

the alkyl, aryl, heteroaryl, heterocycloalkyl, cycloalkyl,
trialkylsilyl, dialkylarylsilyl, triarylsilyl, adamantyl,
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bicycloalkyl, alkenyl, alkynyl, alkylamino, arylamino,
alkylthio, aryloxy, arylthio of R, through R,, Ar,, Ar,,
R,, through R,; and R;, through R,;; and alkylenoxy,
alkylenethio, arylenoxy, arylenethio, arylene or het-
eroarylene of Ar, and Ar, may be further substituted by
one or more substituent(s) selected from halogen, (C1-
C60)alkyl with or without halogen substituent(s), (C6-
C60)aryl, (C3-C60)heteroaryl with or without (C6-C60)
aryl substituent(s), 5- or 6-membered heterocycloalkyl
containing one or more heteroatom(s) selected from N,
0, S and Si, (C3-C60)cycloalkyl, tri(C1-C60)alkylsilyl,
di(C1-C60)alkyl(C6-C60)arylsilyl, tri(C6-C60)arylsi-
lyl, adamantyl, (C7-C60)bicycloalkyl, (C2-C60)alk-
enyl, (C2-C60)alkynyl, (C1-C60)alkoxy, cyano, (C1-
C60)alkylamino, (C6-C60)arylamino, (C6-C60)ar(C1-
C60)alkyl, (C6-Cé60)aryloxy, (C6-C60)arylthio, (C1-
Cé0)alkylthio, (C1-C60)alkoxycarbonyl, (C1-C60)
alkylcarbonyl, (C6-C60)arylcarbonyl, carboxyl, nitro
and hydroxyl; and
a is an integer from 0 to 4.
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