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1
MULTICYCLIC COMPOUND AND ORGANIC [0008] The present specification provides a compound rep-
ELECTRONIC DEVICE USING THE SAME resented by the following Formula 1.
CROSS-REFERENCE TO RELATED
APPLICATIONS [Formula 1]
R9
[0001] The present specification claims priority to and the
benefit of Korean Patent Application Nos. 10-2014-0149580 R8 R10
and 10-2015-0146793 filed in the Korean Intellectual Prop-
erty Office on Oct. 30, 2014 and Oct. 21, 2015, respectively, 0
the entire contents of which are incorporated herein by refer- R7 I
ence. P
Rs/# \,/\
S ——T
TECHNICAL FIELD RSy / /J\X
[0002] The present specification relates 1o a polycyclic -
compound and an organic electroluminescent device includ-
ing the same. R4
R2
BACKGROUND ART R3

[0003] An organic electroluminescent device is a kind of
self-emitting type display device, and has an advantage in that
the viewing angle is wide, the contrast is excellent, and the
response speed is fast.

[0009] Formulal is represented by any one ofthe following
Formulae 1-1 to 1-4,

[0004] The organic electroluminescent device has a struc-

ture in which an organic thin film is disposed between two

electrodes. When a voltage is applied to an organic electrolu- K9

minescent device having the structure, electrons and holes RS R10
injected from the two electrodes combine with each other in

an organic thin film to make a pair, and then, emit light while

being extinguished. The organic thin film may be composed R7 ﬁ Ra
of a single layer or multi layers, if necessary.

[Formula 1-1]

[0005] A material for the organic thin film may have a light
emitting function, if necessary. For example, as the material
for the organic thin film, itis also possible to use a compound,
which may itself constitute a light emitting layer alone, or it is
also possible to use a compound, which may serve as a host or RI

a dopant of a host-dopant-based light emitting layer. In addi-

tion to the material, as the material for the organic thin film, it

is also possible to use a compound, which may serve as hole

injection, hole transport, electron blocking, hole blocking,

electron transport or electron injection. In order to improve [Formula 1-2]
the performance, service life, or efficiency of the organic
electroluminescent device, there is a continuous need for
developing a material for an organic thin film.

CITATION LIST

Patent Document

[0006] Official Gazette of Korean Patent Application Laid- R10
Open No. 2000-0051826

R7

SUMMARY OF THE INVENTION R9 ks
[0007] The present specification provides a polycyclic
compound and an organic electroluminescent device includ-
ing the same.
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[Formula 1-3]
R&
R7 RO
[Formula 1-4]

R10
R8
R9
[0010] in Formulae 1-1 to 1-4,
[0011] XisO, S, or NAr,
[0012] nis an integer of 0 to 6,
[0013] when n is 2 or more, a plurality of RS’s is the same

as or different from each other,

[0014] RI to RS are the same as or different from each
other, and are each independently hydrogen; deuterium; a
halogen group; a nitrile group; a nitro group; a hydroxy
group; a carbonyl group; an ester group; an imide group; an
amino group; a substituted or unsubstituted silyl group; a
substituted or unsubstituted boron group; a substituted or
unsubstituted cycloalkyl group; a substituted or unsubstituted
alkoxy group; a substituted or unsubstituted aryloxy group; a
substituted or unsubstituted alkylthioxy group; a substituted
or unsubstituted arylthioxy group; a substituted or unsubsti-
tuted alkylsulfoxy group; a substituted or unsubstituted aryl-
sulfoxy group; a substituted or unsubstituted alkenyl group; a
substituted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubstituted
alkylaryl group; a substituted or unsubstituted amine group; a
substituted or unsubstituted arylphosphine group; a substi-
tuted or unsubstituted phosphine oxide group: a substituted or
unsubstituted aryl group; or a substituted or unsubstituted
heterocyclic group, or combine with an adjacent group to
form a substituted or unsubstituted ring, and

[0015] R6 to R10 are the same as or different from each
other, and are each independently hydrogen; deuterium; a
halogen group; a nitrile group; a nitro group; a hydroxy
group; a carbonyl group; an ester group; an imide group; an
amino group; a substituted or unsubstituted silyl group; a
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substituted or unsubstituted boron group; a substituted or
unsubstituted alkyl group; a substituted or unsubstituted
cycloalkyl group; a substituted or unsubstituted alkoxy
group; a substituted or unsubstituted aryloxy group; a substi-
tuted or unsubstituted alkylthioxy group; a substituted or
unsubstituted arylthioxy group; a substituted or unsubstituted
alkylsulfoxy group; a substituted or unsubstituted arylsulfoxy
group; a substituted or unsubstituted alkenyl group; a substi-
tuted or unsubstituted aralkyl group; a substituted or unsub-
stituted aralkenyl group; a substituted or unsubstituted alky-
laryl group; a substituted or unsubstituted amine group; a
substituted or unsubstituted arylphosphine group; a substi-
tuted or unsubstituted phosphine oxide group; a substituted or
unsubstituted aryl group; or a substituted or unsubstituted
heterocyclic group, or combine with two or more adjacent
groups in R6 to R10 to form a substituted or unsubstituted
ring,

[0016] Ar is hydrogen; a substituted or unsubstituted het-
eroaryl alkyl group; a substituted or unsubstituted aryl group;
or a substituted or unsubstituted heterocyclic group.

[0017] Further, the present specification provides an
organic electroluminescent device including: a first elec-
trode; a second electrode provided to face the first electrode;
and one or more organic material layers provided between the
first electrode and the second electrode, in which one or more
layers of the organic material layers include the above-de-
scribed compound.

[0018] The compound according to the present specifica-
tion may be used as amaterial for the organic material layer of
the organic electroluminescent device. The compound may
serve as a hole injection material, a hole transporting material,
an electron inhibiting material, a light emitting material, an
electron transporting material, an electron injection material,
ahole inhibiting material, and the like in an organic electrolu-
minescent device. The compound according to an exemplary
embodiment may also be used as a light emitting host material
of an organic electroluminescent device, for example, a phos-
phorescent host material. The compound according to
another exemplary embodiment may also be used as a mate-
rial for an electron transporting layer of an organic electrolu-
minescent device.

BRIEF DESCRIPTION OF THE DRAWINGS

[0019] FIGS. 1 to 3 illustrate a sequence of stacking elec-
trodes and organic material layers of an organic electrolumi-
nescent device according to exemplary embodiments of the
present invention.

DETAILED DESCRIPTION

[0020] Hereinafter, the present specification will be
described in more detail.

[0021] In the present specification, _?' means a moiety
linked to another substituent.

[0022] Inthe present specification, the term “substituted or
unsubstituted” means being unsubstituted or substituted with
one or more substituents selected from the group consisting
of deuterium; a halogen group; a nitrile group; a nitro group;
an amino group; a phosphine oxide group; an alkoxy group;
an aryloxy group; an alkylthioxy group; an arylthioxy group;
an alkylsulfoxy group; an arylsulfoxy group; a silyl group; a
boron group; an alkyl group; a cycloalkyl group; an alkenyl
group; an aryl group; an aralkyl group; an aralkenyl group; an
alkylaryl group; an alkylamine group; a heteroarylamine
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group; an arylamine group; or a heterocyclic group, or being
unsubstituted or substituted with a substituent to which two or
more substituents among the substituents exemplified above
are linked. For example, “the substituent to which two or
more substituents are linked” may be a biphenyl group. That
is, the biphenyl group may also be an aryl group, and may be
interpreted as a substituent to which two phenyl groups are
linked.

[0023] In the present specification, examples of a halogen
group include fluorine, chlorine, bromine or iodine. In the
present specification, the number of carbon atoms of'a carbo-
nyl group is not particularly limited, but is preferably 1 to 40.
[0024] Specifically, the carbonyl group may be acompound
having the following structures, but is not limited thereto.

NS

[0025] In the present specification, in an ester group, the
oxygen of the ester group may be substituted with a straight-
chained, branched, or cyclic alkyl group having 1 to 25 carbon
atoms, or an aryl group having 6 to 25 carbon atoms. Specifi-
cally, the ester group may be a compound having the follow-
ing structural formulae, but is not limited thereto.

(0] O [0} )\
%‘\o/ }%Lo/\ /E{Lo
O O 0]
)koﬁ{ \)ko}{ 7)‘\0}{
0] o]
QJ\(}{ Q)L X
[0026] In the present specification, the number of carbon
atoms of an imide group is not particularly limited, but is
preferably 1 to 25. Specifically, the imide group may be a

compound having the following structures, but is not limited
thereto.
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[0027] In the present specification, specific examples of a
silyl group include a trimethylsilyl group, a triethylsilyl
group, a t-butyldimethylsilyl group, a vinyldimethylsilyl
group, a propyldimethylsilyl group, a triphenylsilyl group, a

diphenylsilyl group, a phenylsilyl group, and the like, but are
not limited thereto.

[0028] In the present specification, specific examples of a
boron group include a trimethylboron group, a triethylboron
group, a t-butyldimethylboron group, a triphenylboron group,
a phenylboron group, and the like, but are not limited thereto.

[0029] In the present specification, the alkyl group may be
straight-chained or branched, and the number of carbon
atoms thereof is not particularly limited, but is preferably 1 to
40. According to an exemplary embodiment, the number of
carbon atoms of the alkyl group is 1 to 20. According to
another exemplary embodiment, the number of carbon atoms
of the alkyl group is 1 to 10. According to still another exem-
plary embodiment, the number of carbon atoms of the alkyl
group is 1 to 6. According to yet another exemplary embodi-
ment, the number of carbon atoms of the alkyl group is 3 or
more. Specific examples of the alkyl group include methyl,
ethyl, propyl, n-propyl, isopropyl, butyl, n-butyl, isobutyl,
tert-butyl, sec-butyl, 1-methyl-butyl, 1-ethyl-butyl, pentyl,
n-pentyl, isopentyl, neopentyl, tert-pentyl, hexyl, n-hexyl,
1-methylpentyl, 2-methylpentyl, 4-methyl-2-pentyl, 3,3-
dimethylbutyl, 2-ethylbutyl, heptyl, n-heptyl, 1-methylhexyl,
cyclopentylmethyl, cyclohexylmethyl, octyl, n-octyl, tert-oc-
tyl, 1-methylhexyl, 2-ethylhexyl, 2-propylpentyl, n-nonyl,
2,2-dimethylheptyl, 1-ethyl-propyl, 1,1-dimethyl-propyl,
isohexyl, 2-methylhexyl, 4-methylhexyl, 5-methylhexyl, and
the like, but are not limited thereto.

[0030] Inthe present specification, acycloalkyl group is not
particularly limited, but has preferably 3 to 60 carbon atoms,
and according to an exemplary embodiment, the number of
carbon atoms of the cycloalky] group is 3 to 30. According to
another exemplary embodiment, the number of carbon atoms
of the cycloalkyl group is 3 to 20. According to still another
exemplary embodiment, the number of carbon atoms of the
cycloalkyl group is 3 to 6. Specific examples thereof include
cyclopropyl, cyclobutyl, cyclopentyl, 3-methylcyclopentyl,
2,3-dimethylcyclopentyl, cyclohexyl, 3-methylcyclohexyl,
4-methylcyclohexyl, 2,3-dimethylcyclohexyl, 3,4,5-trimeth-
ylcyclohexyl, 4-tert-butyleyclohexyl, cycloheptyl, cyclooc-
tyl, and the like, but are not limited thereto.
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[0031] In the present specification, the alkoxy group may
be straight-chained, branched, or cyclic. The number of car-
bon atoms of the alkoxy group is not particularly limited, but
is preferably 1 to 20. Specific examples thereof include meth-
oxy, ethoxy, n-propoxy, isopropoxy, i-propyloxy, n-butoxy,
isobutoxy, tert-butoxy, sec-butoxy, n-pentyloxy, neopenty-
loxy, isopentyloxy, n-hexyloxy, 3,3-dimethylbutyloxy, 2-eth-
ylbutyloxy, n-octyloxy, n-nonyloxy, n-decyloxy, benzyloxy,
p-methylbenzyloxy, and the like, but are not limited thereto.

[0032] In the present specification, the alkenyl group may
be straight-chained or branched, and the number of carbon
atoms thereof is not particularly limited, but is preferably 2 to
40. According to an exemplary embodiment, the number of
carbon atoms of the alkenyl group is 2 to 20. According to
another exemplary embodiment, the number of carbon atoms
of the alkenyl group is 2 to 10. According to still another
exemplary embodiment, the number of carbon atoms of the
alkenyl group is 2 to 6. Specific examples thereof include
vinyl, 1-propenyl, isopropenyl, 1-butenyl, 2-butenyl, 3-bute-
nyl, 1-pentenyl, 2-pentenyl, 3-pentenyl, 3-methyl-1-butenyl,
1,3-butadienyl, allyl, 1-phenylvinyl-1-yl, 2-phenylvinyl-1-
vl, 2,2-diphenylvinyl-1-yl, 2-phenyl-2-(naphthyl-1-yl)vinyl-
1-yl, 2,2-bis(diphenyl-1-yl)vinyl-1-yl, a stilbenyl group, a
styrenyl group, and the like, but are not limited thereto.

[0033] In the present specification, the number of carbon
atoms of an amine group is not particularly limited, but is
preferably 1 to 30. In the present specification, the amine
group may be unsubstituted or substituted with one or two or
more substituents selected from the group consisting of an
alkyl group, an aryl group, and a heteroaryl group. Specific
examples of the amine group include a methylamine group, a
dimethylamine group, an ethylamine group, a diethylamine
group, and the like, but are not limited thereto.

[0034] In the present specification, an aryl group is not
particularly limited, but has preferably 6 to 60 carbon atoms,
and may be a monocyclic aryl group or a polycyclic aryl
group. According to an exemplary embodiment, the number
of carbon atoms of the aryl group is 6 to 30. According to an
exemplary embodiment, the number of carbon atoms of the
aryl group is 6 to 20. When the aryl group is a monocyclic aryl
group, examples of the monocyclic aryl group include a phe-
nyl group, a biphenyl group, a terphenyl group, and the like,
but are not limited thereto. Examples of the polycyclic aryl
group include a naphthyl group, an anthracenyl group, a
phenanthryl group, a pyrenyl group, a perylenyl group, a
chrysenyl group, a fluorenyl group, and the like, but are not
limited thereto.

[0035] In the present specification, a fluorenyl group may
be substituted, and two substituents may combine with each
other to form a spiro structure.

[0036]
may be

When the fluorenyl group is substituted, the group

O Q)
920Xty
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and the like. However, the group is not limited thereto.

[0037] Inthepresentspecification, a heterocyclic groupisa
heterocyclic group including one or more of O, N, and S as a
hetero element instead of a carbon atom, and the number of
carbon atoms thereof is not particularly limited, but is pref-
erably 2 to 60. Examples of the heterocyclic group include a
thiophene group, a furan group, a pyrrole group, an imidazole
group, a triazole group, an oxazole group, an oxadiazole
group, a pyridyl group, a bipyridyl group, a pyrimidyl group,
a triazine group, a triazole group, an acridyl group, a
pyridazine group, a pyrazinyl group, a qinolinyl group, a
quinazoline group, a quinoxalinyl group, a phthalazinyl
group, a pyridopyrimidinyl group, a pyridopyrazinyl group, a
pyrazinopyrazinyl group, an isoquinoline group, an indole
group, a carbazole group. a benzoxazole group, a benzoimi-
dazole group, a benzothiazole group, a benzocarbazole
group, a benzothiophene group, a dibenzothiophene group, a
benzofuranyl group, a phenanthroline group, a thiazolyl
group, an isooxazolyl group, an oxadiazolyl group, a thiadia-
zolyl group, a benzothiazolyl group, a phenothiazinyl group,
a dibenzofuranyl group, and the like, but are not limited
thereto.

[0038] In the present specification, the aryl group in the
aryloxy group, the arylthioxy group, the arylsulfoxy group,
the arylphosphine group, the aralkyl group, the aralkylamine
group, the aralkenyl group, the alkylaryl group, and the ary-
lamine group is the same as the above-described examples of
the aryl group.

[0039] In the present specification, the alkyl group in the
alkylthioxy group, the alkylsulfoxy group, the aralkyl group,
the aralkylamine group, the alkylaryl group, and the alky-
lamine group is the same as the above-described examples of
the alkyl group.

[0040] In the present specification, the above-described
description on the heterocyclic group may be applied to a
heteroaryl group of a heteroarylamine group.

[0041] Inthe present specification, the alkenyl group in the
aralkenyl group is the same as the above-described examples
of the alkeny! group.

[0042] In the present specification, the “adjacent” group
may mean a substituent substituted with an atom directly
linked to an atom in which the corresponding substituent is
substituted, a substituent disposed sterically closest to the
corresponding substituent, or another substituent substituted
with an atom in which the corresponding substituent is sub-
stituted. For example, two substituents substituted at the ortho
position in a benzene ring and two substituents substituted
with the same carbon in an aliphatic ring may be interpreted
as groups which are “adjacent” to each other.

[0043] The meaning that adjacent groups combine with
each other to form a ring in the present specification may
mean that an alkylene which is unsubstituted or substituted
with a hydrocarbon or hetero ring or an alkenylene which is
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unsubstituted or substituted with a hydrocarbon or hetero ring
combines with each other to form a ring.

[0044] 1In the present specification, the hydrocarbon ring
may be an aliphatic ring, an aromatic ring, or acondensed ring
of the aliphatic ring and the aromatic ring, and may be
selected from the examples of the cycloalkyl group or the aryl
group, except for the hydrocarbon ring which is not monova-
lent. The hetero ring may be an aliphatic ring, an aromatic
ring, or acondensed ring of the aromatic ring and the aliphatic
ring, and may be selected from the examples of the heterocy-
clic group, except for the hetero ring which is not monovalent.
[0045] In the present specification, the aliphatic hydrocar-
bon ring means a ring composed only of carbon and hydrogen
atoms as a ring which is not an aromatic group. In the present
specification, examples of the aromatic hydrocarbon ring
may be selected from the above-described examples of the
aryl group such as a phenyl group, a naphthyl group, and an
anthracenyl group, but are not limited thereto.

[0046] Inthe present specification, the aliphatic hetero ring
means an aliphatic ring including one or more of N, O, or S
atoms as a hetero atom.

[0047] Inthe present specification, the aromatic hetero ring
means an aromatic ring including one or more of N, O, or S
atoms as a hetero atom.

[0048] In the present specification, the aliphatic hydrocar-
bon ring, the aromatic hydrocarbon ring, the aliphatic hetero
ring, and the aromatic hetero ring may be monocyclic or
polycyclic.

[0049] RI1 to RS are the same as or different from each
other, and are each independently hydrogen; or combine with
an adjacent group to form a substituted or unsubstituted
hydrocarbon ring.

[0050] In an exemplary embodiment of the present speci-
fication, R1 is hydrogen.

[0051] In another exemplary embodiment, R2 is hydrogen.
[0052] Instillanother exemplary embodiment, R3 is hydro-
gen.

[0053] In an exemplary embodiment of the present speci-

fication, R4 is hydrogen.

[0054] In an exemplary embodiment of the present speci-
fication, RS is hydrogen.

[0055] In an exemplary embodiment of the present speci-
fication, R1 and R2 combine with each other to form a sub-
stituted or unsubstituted ring.

[0056] In an exemplary embodiment of the present speci-
fication, R1 and R2 combine with each other to form a sub-
stituted or unsubstituted hydrocarbon ring.

[0057] Inanother exemplary embodiment, R1 and R2 com-
bine with each other to form a substituted or unsubstituted
aromatic hydrocarbon ring.

[0058] In an exemplary embodiment of the present speci-
fication, R1 and R2 combine with each other to form a sub-
stituted or unsubstituted benzene ring.

[0059] Inoneexemplary embodiment, R1 and R2 combine
with each other to form a benzene ring.

[0060] In an exemplary embodiment of the present speci-
fication, R2 and R3 combine with each other to form a sub-
stituted or unsubstituted ring.

[0061] In an exemplary embodiment of the present speci-
fication, R2 and R3 combine with each other to form a sub-
stituted or unsubstituted hydrocarbon ring.

[0062] Inanother exemplary embodiment, R2 and R3 com-
bine with each other to form a substituted or unsubstituted
aromatic hydrocarbon ring.
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[0063] In an exemplary embodiment of the present speci-
fication, R2 and R3 combine with each other to form a sub-
stituted or unsubstituted benzene ring.

[0064] In oneexemplary embodiment, R2 and R3 combine
with each other to form a benzene ring.

[0065] In an exemplary embodiment of the present speci-
fication, R3 and R4 combine with each other to form a sub-
stituted or unsubstituted ring.

[0066] In an exemplary embodiment of the present speci-
fication, R3 and R4 combine with each other to form a sub-
stituted or unsubstituted hydrocarbon ring.

[0067] Inanother exemplary embodiment, R3 and R4 com-
bine with each other to form a substituted or unsubstituted
aromatic hydrocarbon ring.

[0068] In an exemplary embodiment of the present speci-
fication, R3 and R4 combine with each other to form a sub-
stituted or unsubstituted benzene ring.

[0069] Inoneexemplary embodiment, R3 and R4 combine
with each other to form a benzene ring.

[0070] In an exemplary embodiment of the present speci-
fication, the two adjacent R5’s combine with each other to
form a substituted or unsubstituted ring,

[0071] In an exemplary embodiment of the present speci-
fication, the two adjacent R5’s combine with each other to
form a substituted or unsubstituted hydrocarbon ring.

[0072] Inanother exemplary embodiment, the two adjacent
R5’s combine with each other to form a substituted or unsub-
stituted aromatic hydrocarbon ring,

[0073] In an exemplary embodiment of the present speci-
fication, the two adjacent R5’s combine with each other to
form a substituted or unsubstituted benzene ring. In one
exemplary embodiment, the two or more adjacent R5’s com-
bine with each other to form a benzene ring.

[0074] In an exemplary embodiment of the present speci-
fication, X is O or S.

[0075] In an exemplary embodiment of the present speci-
fication, X is S.

[0076] In another exemplary embodiment, X is O.

[0077] In an exemplary embodiment of the present speci-

fication, X is NAr.

[0078] In an exemplary embodiment of the present speci-
fication, R6 is hydrogen.

[0079] In an exemplary embodiment of the present speci-
fication, R7 is hydrogen.

[0080] In an exemplary embodiment of the present speci-
fication, R8 is hydrogen.

[0081] In an exemplary embodiment of the present speci-
fication, R9 is hydrogen.

[0082] In an exemplary embodiment of the present speci-
fication, R10 is hydrogen.

[0083] In an exemplary embodiment of the present speci-
fication, R6 to R10 are simultaneously hydrogen.

[0084] In an exemplary embodiment of the present speci-
fication, Ar is an aryl group which is unsubstituted or substi-
tuted with one or two or more substituents selected from the
group consisting of deuterium, a nitrile group, a substituted or
unsubstituted alkyl group, a substituted or unsubstituted
amine group, a substituted or unsubstituted aryl group, and a
substituted or unsubstituted heterocyclic group; or a hetero-
cyclic group which is unsubstituted or substituted with one or
two or more substituents selected from the group consisting
of deuterium, a nitrile group, a substituted or unsubstituted
alkyl group, a substituted or unsubstituted amine group, a
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substituted or unsubstituted aryl group, and a substituted or
unsubstituted heterocyclic group.

[0085] In an exemplary embodiment of the present speci-
fication, Ar is an aryl group which is unsubstituted or substi-
tuted with one or two or more substituents selected from the
group consisting of deuterium, a nitrile group. a substituted or
unsubstituted alkyl group, a substituted or unsubstituted
amine group, a substituted or unsubstituted aryl group, and a
substituted or unsubstituted heterocyclic group.

[0086] In an exemplary embodiment of the present speci-
fication, Ar is an aryl group having 6 to 30 carbon atoms,
which is unsubstituted or substituted with one or two or more
substituents selected from the group consisting of deuterium,
a nitrile group, a substituted or unsubstituted alkyl group
having 1 to 10 carbon atoms, a substituted or unsubstituted
amine group, a substituted or unsubstituted aryl group having
6 to 30 carbon atoms, and a substituted or unsubstituted
heterocyclic group having 2 to 30 carbon atoms.

[0087] In an exemplary embodiment of the present speci-
fication, Ar is a heterocyclic group which is unsubstituted or
substituted with one or two or more substituents selected from
the group consisting of deuterium, a nitrile group, a substi-
tuted or unsubstituted alkyl group, a substituted or unsubsti-
tuted amine group, a substituted or unsubstituted aryl group,
and a substituted or unsubstituted heterocyclic group.

[0088] In an exemplary embodiment of the present speci-
fication, Ar is a heterocyclic group having 2 to 30 carbon
atoms, which is unsubstituted or substituted with one or two
or more substituents selected from the group consisting of
deuterium, a nitrile group, a substituted or unsubstituted alkyl
group having 1 to 10 carbon atoms, a substituted or unsubsti-
tuted amine group, a substituted or unsubstituted aryl group
having 2 to 30 carbon atoms, and a substituted or unsubsti-
tuted heterocyclic group having 6 to 30 carbon atoms.
[0089] In another exemplary embodiment. Ar is a phenyl
group; a naphthyl group; a biphenyl group; a terphenyl group;
a quarterphenylene group; a fluorene group: a fluoranthene
group; an anthracene group; a chrysene group; a phenanthre-
nyl group; a pyrene group; an amine group; a pyridine group;
a pyrimidine group; a triazine group; a quinoline group; a
quinazoline group; a carbazole group; a dibenzothiophene
group; a dibenzofuran group; a furan group; a thiophene
group; or a phenanthroline group,

[0090] Ar is substituted with one or two or more substitu-
ents selected from the group consisting of deuterium: a nitrile
group; an alkyl group having 1 to 10 carbon atoms; a phenyl
group; a naphthyl group; a biphenyl group; a terphenyl group;
a quarterphenylene group; a fluorene group; a fluoranthene
group; an anthracene group; a chrysene group; a phenanthre-
nyl group; a pyrene group; an amine group; a pyridine group;
a pyrimidine group; a triazine group; a quinoline group; a
quinazoline group; a carbazole group; a dibenzothiophene
group; a dibenzofuran group; a furan group; a thiophene
group; and a phenanthroline group, or is unsubstituted or
substituted with a substituent to which two or more substitu-
ents are linked.

[0091] In an exemplary embodiment of the present speci-
fication, Ar is an aryl group having 6 to 30 carbon atoms,
which is unsubstituted or substituted with a substituted or
unsubstituted aryl group having 6 to 30 carbon atoms.
[0092] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group.

[0093] In another exemplary embodiment of the present
specification, Ar is a naphthyl group.
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[0094] In an exemplary embodiment of the present speci-
fication, Ar is a biphenyl group.

[0095] 1In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
phenyl group.

[0096] Inanother exemplary embodiment, Aris a terphenyl
group.

[0097] In an exemplary embodiment of the present speci-
fication, Ar is a biphenyl group which is substituted with a
phenyl group.

[0098] In an exemplary embodiment of the present speci-

fication, Ar is a terpheny! group which is substituted with a
phenyl group.

[0099] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
bipheny! group.

[0100] In an exemplary embodiment of the present speci-
fication, Ar is a biphenyl group which is substituted with a
biphenyl group.

[0101] Inanother exemplary embodiment, Ar is a biphenyl
group which is substituted with a naphthyl group.

[0102] In still another exemplary embodiment, Ar is a
naphthyl group which is substituted with a naphthyl group.
[0103] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
naphthyl group.

[0104] In an exemplary embodiment of the present speci-
fication, Ar is an anthracene group.

[0105] In an exemplary embodiment of the present speci-
fication, Ar is an anthracene group which is substituted with a
phenyl group.

[0106] In another exemplary embodiment, Ar is an
anthracene group which is substituted with a naphthyl group.
[0107] In still another exemplary embodiment, Ar is an
anthracene group which is substituted with a fluorenyl group.
[0108] In yet another exemplary embodiment, Ar is an
anthracene group which is substituted with a fluorenyl group
substituted with a methyl group.

[0109] Instill yet another exemplary embodiment, Ar is an
anthracene group which is substituted with a fluorenyl group
substituted with a methyl group and a nitrile group.

[0110] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
fluorenyl group.

[0111] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
fluorenyl group substituted with a methyl group.

[0112] Inanother exemplary embodiment, Ar is a naphthyl
group which is substituted with a fluorenyl group.

[0113] In still another exemplary embodiment, Ar is a
naphthyl group which is substituted with a fluorenyl group
substituted with a methyl group.

[0114] In an exemplary embodiment of the present speci-
fication, Ar is a pyrenyl group.

[0115] In another exemplary embodiment, Ar is a phenan-
threnyl group.
[0116] In another exemplary embodiment, Ar is a phenyl

group which is substituted with an anthracene group.
[0117] In an exemplary embodiment of the present speci-
fication, Ar is a chrysene group.

[0118] In another exemplary embodiment, Ar is a fluoran-
thene group.
[0119] Instill another exemplary embodiment, Ar is a fluo-

ranthene group which is substituted with a phenyl group.
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[0120] In the present specification, the naphthyl group is _continued

or .

nvat

Cor [0124] 1In the present specification, the anthracene group is

[0122] In the present specification, the pyrenyl group is

F ,Or
[0121] In the present specification, the biphenyl group is

or .
wwwvvpnae
[0125] In an exemplary embodiment of the present speci-
< | fication, Ar is a phenyl group which is substituted with a
o nitrile group.

7z [0126] In an exemplary embodiment of the present speci-
| fication, Ar is a phenyl group which is substituted with deu-

x terium.

[0127] In another exemplary embodiment of the present
' specification, Ar is an aryl group having 6 to 30 carbon atoms,
which is substituted with a substituted or unsubstituted het-
‘ erocyclic group having 2 to 30 carbon atoms.
[0128] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
quinoline group.

[0129] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
[0123] Further, in the present specification, the phenanthre- thiophene group substituted with a phenyl group. In another
nyl group is exemplary embodiment, Ar is a phenyl group which is sub-
stituted with a furan group substituted with a phenyl group.
[0130] In an exemplary embodiment of the present speci-

, fication, Ar is a phenyl group which is substituted with a
pyridine group substituted with a phenyl group.
[0131] In another exemplary embodiment, Ar is a phenyl
group which is substituted with a pyridine group substituted
with a pheny! group and a biphenyl group.
[0132] In still another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a pyridine group substi-

tuted with a biphenyl group.
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[0133] In yet another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a pyrimidine group sub-
stituted with a phenyl group.

[0134] In still yet another exemplary embodiment, Ar is a
phenyl group which is substituted with a pyrimidine group
substituted with a biphenyl group.

[0135] In another exemplary embodiment, Ar is a phenyl
group which is substituted with a pyrimidine group substi-
tuted with a phenyl group and a biphenyl group.

[0136] In still another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a triazine group substi-
tuted with a phenyl group.

[0137] In yet another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a triazine group substi-
tuted with a biphenyl group.

[0138] In still yet another exemplary embodiment, Ar is a
phenyl group which is substituted with a triazine group sub-
stituted with a phenyl group and a biphenyl group.

[0139] In another exemplary embodiment. Ar is a phenyl
group which is substituted with a fluorenyl group.

[0140] In still another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a fluorenyl group substi-
tuted with a methyl group.

[0141] In yet another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a fluorenyl group substi-
tuted with a methyl group and a phenyl group.

[0142] In still yet another exemplary embodiment, Ar is a
phenyl group which is substituted with a fluorenyl group
substituted with a methyl group and a naphthyl group.
[0143] In another exemplary embodiment, Ar is a phenyl
group which is substituted with a fluorenyl group substituted
with a methyl group and a pyridine group.

[0144] In another exemplary embodiment of the present
specification, Ar is an aryl group having 6 to 30 carbon atoms,
which is unsubstituted or substituted with one or two or more
substituents selected from the group consisting of a substi-
tuted or unsubstituted alkyl group having 1 to 10 carbon
atoms, a substituted or unsubstituted aryl group having 6 to 30
carbon atoms, and a substituted or unsubstituted heterocyclic
group having 2 to 30 carbon atoms.

[0145] In an exemplary embodiment of the present speci-
fication, Ar is a fluorenyl group.

[0146] Inanother exemplary embodiment, Ar is a fluorenyl
group which is substituted with an alkyl group having 1to 10
carbon atoms.

[0147] Instill another exemplary embodiment, Ar is a fluo-
renyl group which is substituted with a methyl group.
[0148] Inyetanother exemplary embodiment ofthe present
specification, Aris a fluorenyl group which is substituted with
an alkyl group having 1 to 10 carbon atoms and a phenyl
group.

[0149] Inanother exemplary embodiment, Ar is a fluorenyl
group which is substituted with an alkyl group having 1to 10
carbon atoms and a naphthyl group.

[0150] In still another exemplary embodiment, Aris a fluo-
renyl group which is substituted with an alkyl group having 1
to 10 carbon atoms and a naphthyl group.

[0151] In yet another exemplary embodiment, Ar is a fluo-
renyl group which is substituted with an alkyl group having 1
to 10 carbon atoms and a pyridine group.

[0152] In another exemplary embodiment of the present
specification, Ar is a biphenyl group which is substituted with
a quinoline group.
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[0153] 1In another exemplary embodiment, Ar is a phenyl
group which is substituted with a quinoline group.

[0154] In still another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a quinazoline group.
[0155] Inyet another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a quinazoline group sub-
stituted with a phenyl group.

[0156] In still yet another exemplary embodiment, Ar is a
phenyl group which is substituted with a quinazoline group
substituted with a naphthyl group.

[0157] In another exemplary embodiment, Ar is a phenyl
group which is substituted with a quinazoline group substi-
tuted with a biphenyl group.

[0158] Instill another exemplary embodiment, Ar is a phe-
nyl group which is substituted with a quinazoline group sub-
stituted with a phenyl group substituted with a naphthyl
group.

[0159] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
carbazole group.

[0160] In another exemplary embodiment. Ar is a phenyl
group which is substituted with a carbazole group substituted
with a phenyl group.

[0161] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with a
dibenzothiophene group.

[0162] In another exemplary embodiment. Ar is a phenyl
group which is substituted with a dibenzofuran group.

[0163] In the present specification, the fluorenyl group is
or
[0164] In another exemplary embodiment of the present

specification, Ar is an aryl group having 6 to 30 carbon atoms,
which is substituted with an amine group which is unsubsti-
tuted or substituted with one or two or more substituents
selected from the group consisting of an aryl group and a
heterocyclic group.

[0165] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with an
amine group.

[0166] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with an
amine group substituted with an aryl group.
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[0167] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with an
amine group substituted with a phenyl group.

[0168] In another exemplary embodiment. Ar is a phenyl
group which is substituted with an amine group substituted
with a phenyl group and a biphenyl group.

[0169] In yet another exemplary embodiment, Ar is a phe-
nyl group which is substituted with an amine group substi-
tuted with a biphenyl group.

[0170] In an exemplary embodiment of the present speci-
fication, Ar is a biphenyl group which is substituted with an
amine group.

[0171] In an exemplary embodiment of the present speci-
fication, Ar is a biphenyl group which is substituted with an
amine group substituted with an aryl group.

[0172] In an exemplary embodiment of the present speci-
fication, Ar is a biphenyl group which is substituted with an
amine group substituted with a phenyl group.

[0173] Inanother exemplary embodiment, Ar is a biphenyl
group which is substituted with an amine group substituted
with a pheny! group and a biphenyl group.

[0174] In yet another exemplary embodiment, Ar is a
biphenyl group which is substituted with an amine group
substituted with a biphenyl group.

[0175] In an exemplary embodiment of the present speci-
fication, Ar is a phenyl group which is substituted with an
amine group substituted with a naphthyl group.

[0176] In another exemplary embodiment, Ar is a phenyl
group which is substituted with an amine group substituted
with a carbazole group substituted with a phenyl group.
[0177] Instill another exemplary embodiment, Ar is a phe-
nyl group; and a phenyl group which is substituted with an
amine group substituted with a carbazole group substituted
with a pheny! group.

[0178] In yet another exemplary embodiment, Ar is a phe-
nyl group which is substituted with an amine group substi-
tuted with a dibenzothiophene group.

[0179] In still yet another exemplary embodiment, Ar is a
phenyl group; and a phenyl group which s substituted with an
amine group substituted with a dibenzothiophene group.
[0180] In another exemplary embodiment, Ar is a phenyl
group which is substituted with an amine group substituted
with a dibenzofuran group.

[0181] Instill another exemplary embodiment, Ar is a phe-
nyl group; and a phenyl group which is substituted with an
amine group substituted with a dibenzofuran group.

[0182] In yet another exemplary embodiment, Ar is a
biphenyl group which is substituted with an amine group
substituted with a carbazole group substituted with a phenyl
group.

[0183] In still yet another exemplary embodiment, Ar is a
phenyl group; and a biphenyl group which is substituted with
an amine group substituted with a carbazole group substituted
with a pheny! group.

[0184] Inanother exemplary embodiment, Ar is a biphenyl
group which is substituted with an amine group substituted
with a dibenzothiophene group.

[0185] In still another exemplary embodiment, Ar is a phe-
nyl group; and a biphenyl group which is substituted with an
amine group substituted with a dibenzothiophene group.
[0186] In another exemplary embodiment, Ar is a biphenyl
group which is substituted with an amine group substituted
with a dibenzofuran group.
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[0187] Instill another exemplary embodiment, Ar is a phe-
nyl group; and a biphenyl group which is substituted with an
amine group substituted with a dibenzofuran group.

[0188] Inyetanother exemplary embodiment ofthe present
specification, Aris a heterocyclic group having 2 to 30 carbon
atoms, which is unsubstituted or substituted with an aryl
group having 6 to 30 carbon atoms.

[0189] In an exemplary embodiment of the present speci-
fication, Ar is a pyridine group.

[0190] In another exemplary embodiment, Ar is a pyridine
group which is substituted with a phenyl group.

[0191] Instill another exemplary embodiment, Ar is a pyri-
dine group which is substituted with a biphenyl group.
[0192] In yet another exemplary embodiment, Ar is a pyri-
dine group which is substituted with a phenyl group and a
biphenyl group.

[0193] In still yet another exemplary embodiment, Ar is a
pyrimidine group.

[0194] In another exemplary embodiment, Ar is a pyrimi-
dine group which is substituted with a phenyl group.

[0195] In an exemplary embodiment of the present speci-
fication, Ar is a pyrimidine group which is substituted with a
biphenyl group.

[0196] In another exemplary embodiment, Ar is a pyrimi-
dine group which is substituted with a phenyl group and a
biphenyl group.

[0197] In an exemplary embodiment of the present speci-
fication, Ar is a triazine group.

[0198] In another exemplary embodiment, Ar is a triazine
group which is substituted with a phenyl group.

[0199] In still another exemplary embodiment, Ar is a tri-
azine group which is substituted with a biphenyl group.
[0200] Inyet another exemplary embodiment, Ar is a triaz-
ine group which is substituted with a phenyl group and a
biphenyl group.

[0201] In an exemplary embodiment of the present speci-
fication, Ar is a quinoline group.

[0202] Inanother exemplary embodiment, Ar is a quinazo-
line group.
[0203] In another exemplary embodiment of the present

specification, Ar is a quinazoline group which is substituted
with a phenyl group.

[0204] In still another exemplary embodiment, Ar is a
quinazoline group which is substituted with a naphthyl group.
[0205] 1In yet another exemplary embodiment, Ar is a
quinazoline group which is substituted with a biphenyl group.
[0206] In still yet another exemplary embodiment, Ar is a
quinazoline group which is substituted with a naphthyl
group-a phenyl group.

[0207] In an exemplary embodiment of the present speci-
fication, Ar is a carbazole group.

[0208] In still another exemplary embodiment, Ar is a car-
bazole group which is substituted with a phenyl group.

[0209] In an exemplary embodiment of the present speci-
fication, Ar is a dibenzothiophene group.

[0210] In another exemplary embodiment, Ar is a dibenzo-
furan group.
[0211] In still another exemplary embodiment, Ar is a

phenanthroline group.
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[0212] In the present specification, the pyridine group is [0216] Further, in the present specification, the dibenzofu-
ran group is

NG x 0
5 Ei 0O
[0213] Inthe present specification, the pyrimidine group is Q O ,
0
N \ N N \ Q O
w or l .
A N

0)

[0214] In the present specification, the quinoline group is Q O

N, N
X x
o ’ [0217] In addition, in the present specification, the diben-
i Va zothiophene group is
[0215] In the present specification, the carbazole group is ;

ey
o

, or

o QL
%;Z ~ &
OO
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[0218] Furthermore, in the present specification, the _continued
phenanthroline group is F
ormula 1-1-2

Formula 1-1-3

\

[0220] In an exemplary embodiment of the present speci-
fication, the compound represented by Formula 1-1 is repre-
sented by any one of the following Formulae 1-1-1 to 1-1-

195. Formula 1-1-4

Formula 1-1-1

7 »
[0219] In an exemplary embodiment of the present speci- O
fication, the compound represented by Formula 1 is repre-
sented by Formula 1-1.
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-continued -continued

Formula 1-1-5 Formula 1-1-8
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Formula 1-1-9
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[0221] In an exemplary embodiment of the present speci-
fication, the compound represented by Formula 1 is repre-
sented by Formula 1-2.
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[0223] In an exemplary embodiment of the present speci-
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[0225] In an exemplary embodiment of the present speci-
fication, the compound represented by Formula 1 is repre-
sented by Formula 1-4.

[0226] In an exemplary embodiment of the present speci-
fication, the compound represented by Formula 1-4 is repre-
sented by any one of the following Formulae 1-4-195.
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[0227] In an exemplary embodiment of the present speci-
fication, provided is an organic electroluminescent device
including: a first electrode; a second electrode provided to
face the first electrode; and one or more organic material
layers provided between the first electrode and the second
electrode, in which one or more layers of the organic material
layers include the above-described compound.

[0228] The organic material layer of the organic electrolu-
minescent device of the present specification may also be
composed of a single-layered structure, but may be composed
of a multi-layered structure in which two or more organic
material layers are stacked. For example, the organic elec-
troluminescent device of the present invention may have a
structure including a hole injection layer, a hole transporting
layer, a light emitting layer, an electron transporting layer, an
electron injection layer, and the like as organic material lay-
ers. However, the structure of the organic electroluminescent
device is not limited thereto, and may include a fewer number
of organic layers.

[0229] In an exemplary embodiment of the present speci-
fication, the organic material layer including the compound is
a hole injection layer, a hole transporting layer, or a layer
which injects and transports holes simultaneously.

[0230] In another exemplary embodiment of the present
specification, the organic material layer including the com-
pound is an electron blocking layer.

[0231] In an exemplary embodiment of the present speci-
fication, the organic material layer including the compound is
a light emitting layer.

[0232] Inanother exemplary embodiment, the compound is
a phosphorescent host material or a fluorescent host material.
In an exemplary embodiment of the present specification, the
organic material layer includes an electron transporting layer
or an electron injection layer, and the electron transporting
layer or the electron injection layer includes the compound of
Formula 1.
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[0233] 1In another exemplary embodiment of the present
specification, the organic material layer including the com-
pound is an electron injection layer, an electron transporting
layer, or a layer which injects and transports electrons simul-
taneously.

[0234] In an exemplary embodiment of the present speci-
fication, the organic electroluminescent device further
includes one or two or more layers selected from the group
consisting of a hole injection layer, a hole transporting layer,
an electron transporting layer, an electron injection layer, an
electron blocking layer, and a hole blocking layer.

[0235] Inanother exemplary embodiment, the organic elec-
troluminescent device may be an organic electroluminescent
device having a normal type structure in which a positive
electrode, one or more organic material layers, and a negative
electrode are sequentially stacked on a substrate.

[0236] In still another exemplary embodiment, the organic
electroluminescent device may be an organic electrolumines-
cent device having an inverted type structure in which a
negative electrode, one or more organic material layers, and a
positive electrode are sequentially stacked on a substrate.
[0237] FIGS. 1 to 3 illustrate the sequence of stacking the
electrodes and the organic material layers of the organic elec-
troluminescent device according to exemplary embodiments
of the present invention. However, the scope of the present
invention is not intended to be limited by these drawings, and
the structure of the organic electroluminescent device known
in the art may also be applied to the present invention.
[0238] According to FIG. 1, an organic electroluminescent
device in which a positive electrode 200, an organic material
layer 300, and a negative electrode 400 are sequentially
stacked on a substrate 100 is illustrated. However, the organic
electroluminescent device is not limited only to such a struc-
ture, and as illustrated in FIG. 2, an organic electrolumines-
cent device in which a negative electrode, an organic material
layer, and a positive electrode are sequentially stacked on a
substrate may also be implemented.

[0239] FIG. 3 exemplifies a case where the organic material
layer i1s a multilayer. The organic electroluminescent device
according to FIG. 3 includes a hole injection layer 301, a hole
transporting layer 302, a light emitting layer 303, an electron
transporting layer 304, and an electron injection layer 305.
However, the scope of the present invention is not limited by
the stacking structure as described above, and if necessary,
the other layers except for the light emitting layer may be
omitted, and another necessary functional layer may be fur-
ther added.

[0240] The organic electroluminescent device of the
present specification may be manufactured by the materials
and methods known in the art, except that one or more layers
of the organic material layers include the compound of the
present specification, that is, the compound of Formula 1.
[0241] When the organic electroluminescent device
includes a plurality of organic material layers, the organic
material layers may be formed of the same material or differ-
ent materials.

[0242] The organic electroluminescent device of the
present specification may be manufactured by the materials
and methods known in the art, except that one or more layers
of the organic material layers include the compound of For-
mula 1, that is, the compound represented by Formula 1.
[0243] For example, the organic electroluminescent device
of the present specification may be manufactured by sequen-
tially stacking a first electrode, an organic material layer, and
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a second electrode on a substrate. In this case, the organic
electroluminescent device may be manufactured by deposit-
ing a metal or a metal oxide having conductivity, or an alloy
thereof on a substrate to form a positive electrode, forming an
organic material layer including a hole injection layer, a hole
transporting layer, a light emitting layer, and an electron
transporting layer thereon, and then depositing a material,
which may be used as a negative electrode, thereon, by using
aphysical vapor deposition (PVD) method such as sputtering
or e-beam evaporation. In addition to the method as described
above, an organic electroluminescent device may be made by
subsequently depositing a negative electrode material, an
organic material layer, and a positive electrode material on a
substrate.

[0244] Further, the compound of Formula 1 may be formed
as an organic material layer by not only a vacuum deposition
method, but also a solution application method when an
organic electroluminescent device is manufactured. Here, the
solution application method means spin coating, dip coating,
doctor blading, inkjet printing, screen printing, a spray
method, roll coating, and the like, but is not limited thereto.

[0245] In addition to the method as described above, an
organic electroluminescent device may also be made by
sequentially stacking a negative electrode material, an
organic material layer, and a positive electrode material on a
substrate (International Patent Publication No. 2003/
012890). However, the manufacturing method is not limited
thereto.

[0246] In an exemplary embodiment of the present speci-
fication, the first electrode is a positive electrode, and the
second electrode is a negative electrode.

[0247] In another exemplary embodiment, the first elec-
trode is a negative electrode, and the second electrode is a
positive electrode.

[0248] As the positive electrode material, a material having
a large work function is usually preferred so as to smoothly
inject holes into an organic material layer. Specific examples
of the positive electrode material which may be used in the
present invention include: a metal, such as vanadium, chro-
mium, coppet, zinc, and gold, or alloys thereof; a metal oxide,
such as zinc oxide, indium oxide, indium tin oxide (ITO), and
indium zinc oxide (IZO); a combination of metal and oxide,
such as ZnO:Al or SnO,:Sb; an electrically conductive poly-
met, such as poly(3-methylthiophene), poly[3,4-(ethylene-1,
2-dioxy)thiophene] (PEDOT), polypyrrole, and polyaniline,
and the like, but are not limited thereto.

[0249] Asthe negative electrode material, amaterial having
a small work function is usually preferred so as to smoothly
inject electrons into an organic material layer. Specific
examples of the negative electrode material include: a metal,
such as magnesium, calcium, sodium, potassium, titanium,
indium, yttrium, lithium, gadolinium, aluminum, silver, tin,
and lead, or alloys thereof; a multi-layered structure material,
such as LiF/Al or LiO,/Al, and the like, but are not limited
thereto.

[0250] The hole injection material is preferably a com-
pound which has a capability of transporting holes to a layer
which injects holes from an electrode, and thus has an effect
of injecting holes at a positive electrode and an excellent
effect of injecting holes into a light emitting layer or a light
emitting material, prevents excitons, which are produced
from the light emitting layer, from moving to an electron
injection layer or an electron injection material, and is also
excellent in the ability to form a thin film. It is preferred that



US 2016/0126473 Al

the highest occupied molecular orbital (HOMO) of the hole
injection material is between the work function of the positive
electrode material and the HOMO of a peripheral organic
material layer. Specific examples of the hole injection mate-
rial include metal porphyrin, oligothiophene, an arylamine-
based organic material, a hexanitrile hexaazatriphenylene-
based organic material, a quinacridone-based organic
material, a perylene-based organic matetial, anthraquinone, a
polyaniline and polythiophene-based electrically conductive
polymer, and the like, but are not limited thereto.

[0251] Theholetransporting layer is a layer which receives
holes from a hole injection layer and transports holes to a light
emitting layer, and a hole transporting material is suitably a
material which may receive holes from a positive electrode or
a hole injection layer to transfer the holes to a light emitting
layer, and has high mobility for the holes. Specific examples
thereof include an arylamine-based organic material, an elec-
trically conductive polymer, a block copolymer in which a
conjugate portion and a non-conjugate portion are present
together, and the like, but are not limited thereto.

[0252] The light emitting material is a material which may
receive holes and electrons from a hole transporting layer and
an electron transporting layer, respectively, and combine the
holes and the electrons to emit light in a visible ray region, and
is preferably a material having good quantum efficiency to
fluorescence or phosphorescence. Specific examples thereof
include: an 8-hydroxy-quinoline aluminum complex (Algs);
a carbazole-based compound; a dimerized styryl compound,
BAlqg; a 10-hydroxybenzoquinoline-metal compound; a ben-
zoxazole, benzthiazole and benzimidazole-based compound,
a poly(p-phenylenevinylene) (PPV)-based polymer; a spiro
compound; polyfluorene, lubrene, and the like, but are not
limited thereto.

[0253] The light emitting layer may include a host material
and a dopant material. Examples of the host material include
a condensed aromatic ring derivative, or a hetero ring-con-
taining compound, and the like. Specific examples of the
condensed aromatic ring derivative include an anthracene
derivative, a pyrene derivative, a naphthalene derivative, a
pentacene derivative, a phenanthrene compound, a fluoran-
thene compound, and the like, and examples of the hetero
ring-containing compound include a carbazole derivative, a
dibenzofuran derivative, a ladder-type furan compound, a
pyrimidine derivative, and the like, but the examples thereof
are not limited thereto.

[0254] Examples of the dopant material include an aro-
matic amine derivative, a styrylamine compound, a boron
complex, a fluoranthene compound, a metal complex, and the
like. Specifically, the aromatic amine derivative is a con-
densed aromatic ring derivative having a substituted or
unsubstituted arylamino group, and examples thereof include
a pyrene, an anthracene, a chrysene, a periflanthene, and the
like, which have an arylamino group, and the styrylamine
compound is a compound in which a substituted or unsubsti-
tuted arylamine is substituted with at least one arylvinyl
group, and one or two or more substituents selected from the
group consisting of an aryl group, a silyl group, an alkyl
group, a cycloalkyl group, and an arylamino group are sub-
stituted or unsubstituted. Specific examples thereof include
styrylamine, styryldiamine, styryltriamine, styryltetramine,
and the like, but are not limited thereto. Further, examples of
the metal complex include an iridium complex, a platinum
complex, and the like, but are not limited thereto.
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[0255] The electron transporting material is a material
which receives electrons from an electron injection layer and
transports the electrons to a light emitting layer, and an elec-
tron transporting material is a material which may inject
electrons well from a negative electrode and may transfer the
electrons to the light emitting layer, and is suitably a material
which has high mobility for the electrons. Specific examples
thereof include: an Al complex of 8-hydroxyquinoline; a
complex including Alq,; an organic radical compound; a
hydroxyflavone-metal complex, and the like, but are not lim-
ited thereto. The electron transporting layer may be used with
any desired cathode material, as used according to the related
art. In particular, appropriate examples of the cathode mate-
rial are a typical material which has a low work function,
followed by an aluminum layer or a silver layer. Specific
examples thereof include cesium, barium, calcium, ytter-
bium, and samarium, in each case followed by an aluminum
layer or a silver layer.

[0256] The electron injection layer is a layer which injects
electrons from an electrode, and is preferably a compound
which has a capability of transporting electrons, has an effect
of injecting electrons from a negative electrode and an excel-
lent effect of injecting electrons into a light emitting layer or
a light emitting material, prevents excitons, which are pro-
duced from the light emitting layer, from moving to the hole
injection layer, and is also excellent in the ability to form a
thin film. Specific examples thereof include fluorenone,
anthraquinodimethane, diphenoquinone, thiopyran dioxide,
oxazole, oxadiazole, triazole, imidazole, perylenetetracar-
boxylic acid, fluorenylidene methane, anthrone and deriva-
tives thereof, a metal complex compound, a nitrogen-contain-
ing 5-membered ring derivative, and the like, but are not
limited thereto.

[0257] Examples of the metal complex compound include
8-hydroxyquinolinato lithium, bis(8-hydroxyquinolinato)
zinc, bis(8-hydroxyquinolinato) copper, bis(8-hydrox-
yquinolinato) manganese, tris(8-hydroxyquinolinato)alumi-
num, tris(2-methyl-8-hydroxyquinolinato)aluminum, tris(8-
hydroxyquinolinato)  gallium, bis(10-hydroxybenzo[h]
quinolinato) beryllium, bis(10-hydroxybenzo[h]quinolinato)
zine, bis(2-methyl-8-quinolinato)chlorogallium, bis(2-me-
thyl-8-quinolinato) (o-cresolato) gallium, bis(2-methyl-8-
quinolinato)  (1-naphtholato)aluminum, bis(2-methyl-8-
quinolinato) (2-naphtholato) gallium, and the like, but are not
limited thereto.

[0258] The organic electroluminescent device according to
the present specification may be a top emission type, a bottom
emission type, or a dual emission type according to the mate-
rial to be used.

[0259] In an exemplary embodiment of the present speci-
fication, the compound may be included in an organic solar
cell or an organic transistor in addition to the organic elec-
troluminescent device.

[0260] Hereinafter, the present specification will be
described in detail with reference to the Examples for spe-
cifically describing the present specification. However, the
Examples according to the present specification may be
modified in various forms, and it is not interpreted that the
scope of the present specification is not limited to the
Examples described below. The Examples of the present
specification are provided for more completely explaining the
present specification to the person with ordinary skill in the
art.
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[0261] Material 1-a (Cas No. 16807-11-7, 1 eq) and Ar
substituted with a halogen group (X=I or Br, 1.1 eq) were put
into a two neck flask. Copper iodide (Cul) (0.2 eq), 1,10-
phenanthroline (0.2 eq), and xylene were introduced into the
flask, and then the resulting mixture was stirred under reflux
for 6 hours. After the reaction was completed, the flask was
cooled to normal temperature, the solvent was distilled under
reduced pressure, and then column chromatography was used
to obtain Compound 1-b.

[0262] A nitrogen atmosphere was created in the two neck
flask. Compound 1-b (1 eq) was completely dissolved in
tetrahydrofuran (THF), and then the temperature was main-
tained at —=78° C. n-butyl lithium (nBuLi) (1 eq) was slowly
introduced into the flask, the resulting mixture was stirred for
30 minutes after the introduction, and then B(OMe); was
slowly added dropwise thereto. The resulting mixture was
stirred for 30 minutes, and then an excessive amount of 1 N
HCI solution was introduced into the flask. And then, the
temperature was slowly increased to normal temperature.
When the reaction was completed, extraction was performed
using trichloromethane (CHC,), and magnesium sulfate
(MgS0,) was used to remove water from the organic layer.
The solvent was removed, and then ethanol recrystallization
was used to obtain Compound 1-c.

[0263] Compound 1-c (1.1 eq), 2-iodo-bromobenzene (1.0
eq), Pd(PPh,), (0.02 eq), and 1,4-dioxane were added thereto,
and the resulting mixture was stirred. A solution was prepared
by using potassium carbonate (K,COj;, 3 eq) and water (H,QO)
in the mixture, and then added thereto. The resulting mixture
was stirred under reflux for 3 hours. When the reaction was
completed, the temperature was cooled to normal tempera-
ture, and then the organic layer was separated. The organic
solvent was completely removed through distillation under
reduced pressure and column chromatography was used to
obtain Compound 1-d.

[0264] Compound 1-d (1 eq), P,P-diphenyl-phosphonic
chloride (Cas No. 1499-21-4)-(1.5 eq), Ni(dppp)Cl, (0.02
eq), and K,CO; (3 eq) were introduced. Here, 1,4-dioxane
was used to stir the mixture under reflux for 12 hours. After
the reaction was completed, the temperature was cooled to
normal temperature, pressure was reduced to remove the
solvent, and column chromatography was used to obtain
Compound 1-e.

[0265] A nitrogen atmosphere was created in the two neck
flask, and then Compound 1-e (1 eq) was dissolved in anhy-
drous toluene, and the temperature was maintained at -116°
C. Trichlorosilane (HSiCl,, 5 eq) and triethylamine (NEt,,
5.5 eq) were introduced to the mixture at -116° C. The tem-
perature was slowly increased to normal temperature, and
then the resulting mixture was stirred under reflux for 12
hours. When the reaction was completed, the temperature was
cooled to normal temperature, a sodium carbonate (NaHCO,)
saturated solution was sufficiently added thereto, and the
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resulting mixture was stirred at normal temperature for 10
minutes. The pressure was reduced to completely remove the
solvent, and column chromatography was used to obtain
Compound 1-f.

[0266] Compound 1-f (1 eq), Pd(OAc), (0.05 eq), and
anhydrous toluene were introduced into a sealed tube. The
sealed tube was sufficiently charged with nitrogen and sealed
with a stopper, and was heated at 160° C. for 12 hours. When
the reaction was completed, the temperature was cooled to
normal temperature, and a few drops of hydrogen peroxide
(H,0,, ca. 30%) were added thereto, and then the resulting
mixture was stirred at normal temperature for 30 minutes.
The solvent was completely removed, and column chroma-
tography was used to obtain Compound 1-g.
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[0267] Material 1-a' (Cas No. 16807-11-7, 20 g, 81.3
mmol, 1 eq) and iodobenzene (18.23 g, 89.4 mmol, 1.1 eq)
were put into a two neck flask. Copper iodide (Cul) (3.1 g,
16.3 mmol, 0.2 eq), 1,10-phenanthroline (3.0 g, 16.3 mmol,
0.2 eq), and 150 ml of xylene were introduced into the flask,
and then the resulting mixture was stirred under reflux for 6
hours. After the reaction was completed, the flask was cooled
to normal temperature, the solvent was distilled under
reduced pressure, and then column chromatography was used
to obtain Compound 1-b' (22.4 g, vield 86%). A nitrogen
atmosphere was created in the two neck flask. Compound 1-b'
(22.4 g,69.5 mmol, 1 eq) was completely dissolved in 150 ml
of anhydrous tetrahydrofuran (THF), and then a dry ice/ac-
etone bath was used to maintain the temperature at =78° C.
n-butyl lithium (nBuli) (27.8 ml, 69.5 mmol, 1 eq) was
slowly introduced into the flask, the resulting mixture was
stirred for 30 minutes after the introduction, and then
B(OMe), (10.8 g, 104.25 mmol, 1.5 eq) was slowly added
dropwise thereto. The resulting mixture was stirred for 30
minutes, and then an excessive amount of 1 N HC1 solution
was introduced into the flask. And then, the temperature was
slowly increased to normal temperature. Extraction was per-
formed using trichloromethane (CHCl,), and magnesium sul-
fate (MgSQO,) was used to remove water from the organic
layer. Ethanol recrystallization was used to obtain Compound
1-¢' (18 g, yield 90.2%).

[0268] Compound 1-¢' (18 g, 62.7 mmol, 1.1 eq), 2-iodo-
bromobenzene (16.1 g, 57.0 mmol, 1.0 eq), Pd(PPh,), (1.3 g,
1.14 mmol, 0.02 eq), and 150 ml of 1,4-dioxane were added
thereto, and the resulting mixture was stirred. A solution was
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prepared by using potassium carbonate (K,CO;) (23.6 g, 171
mmol, 3 eq) and 60 ml of water (H,O) thereto, and then added
thereto. The resulting mixture was stirred under reflux for 3
hours. When the reaction was completed, the temperature was
cooled to normal temperature, and then the organic layer was
separated. The organic solvent was completely removed
through distillation under reduced pressure and column chro-
matography was used to obtain Compound 1-d' (17.7 g, yield
78%).

[0269] Compound 1-d' (17.7 g, 44.4 mmol, 1 eq), PP-
diphenyl-phosphonic chloride (Cas No. 1499-21-4) (15.8 ¢,
66.7 mmol, 1.5 eq), Ni(dppp)Cl, (0.37 g, 88.8 mmol, 0.02
eq), and K,CO;4 (18.4 g, 133.2 mmol, 3 eq) were introduced.
1,4-dioxane was used to stir the mixture under refiux for 12
hours. After the reaction was completed, the temperature was
cooled to normal temperature, pressure was reduced to
remove the solvent, and column chromatography was used to
obtain Compound 1-¢' (20.2 g, yield 87.6%).

[0270] A nitrogen atmosphere was created in the two neck
flask, and then Compound 1-e' (20.2 g, 38.9 mmol, 1 eq) was
dissolved in anhydrous toluene, and a liquid nitrogen/ethanol
bath was used to maintain the temperature at -116° C.
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Trichlorosilane (HSIiCl;) (263 g, 194.5 mmol, 5 eq) and
triethylamine (NEt;) (21.6 g, 214.0 mmol, 5.5 eq) were intro-
duced to the flask. The temperature was slowly increased to
normal temperature, and then the resulting mixture was
stirred under reflux for 12 hours. When the reaction was
completed, the temperature was cooled to normal tempera-
ture, a sodium carbonate (NaHCO,) saturated solution was
sufficiently added thereto, and the resulting mixture was
stirred at normal temperature for 10 minutes. The pressure
was reduced to completely remove the solvent, and column
chromatography was used to obtain Compound 1-f' (15.7 g,
vield 80.1%).

[0271] Compound 1-f' (15.7g,31.2 mmol, 1 eq), PA(OAc),
(0.35 g, 1.6 mmol, 0.05 eq), and 50 ml of anhydrous toluene
were introduced into a sealed tube. The sealed tube was
sufficiently charged with nitrogen and sealed with a stopper,
and was heated at 160° C. for 12 hours. When the reaction was
completed, the temperature was cooled to normal tempera-
ture, and a few drops of hydrogen peroxide (H,O,, ca. 30%)
were added thereto, and then the resulting mixture was stirred
at normal temperature for 30 minutes. The solvent was com-
pletely removed, and column chromatography was used to
obtain Compound 1-g' (6.3 g, yield 45.8%).

Formula Ar—X Product m/z
1-4-1 I 441
N O
CAS#
591-50-4
/P
4
0]
1-4-3 I 491
N O
CAS#
612-55-5
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Formula Ar—X
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CAS#
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Formula Ar—X Product m/z
1-4-81 D D 446

D D

D 1

D
CAS#
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CAS#
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CAS#
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Formula Ar—X Product m/z
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2. H;0,

2g

[0272] A product was synthesized in the same manner as in
the method of producing Compound 1-g by using Compound
2-a (Cas No. 3652-90-2) instead of Compound 1-a.
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Formula Ar—X Product m/z

1-2-1 I Q 441
o)
\\P
N,
CAS #
591-50-4

1-2:3 l I I i 491
CAS# O
§12-55-5 0
N

517

1-2-5 ! .
‘ 1
CAS# o
1591-31-7 N\
N

1-2-10 Q /@ 608
N

\\‘P
CAS# N,
38257-52-2 O O

May 5, 2016
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-continued
Formula Ar—X Product m'z
1-2-111 672
N.
7
N N
NN N
N
@]
N\
N P

CAS# N
777883-39-3 Q O
D

D
D
CAS# o
7379-67-1 \\
P
N.

1-2-34 569

1-2-81 446

CAS#
1628067-38-8

S0

o0
%

”

May 5, 2016
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-continued

Formula Ar—X Product m'z

Q 606

QN
N\’

CAS#
502161-03-7

" Qo
0

o

CAS#
5896-29-7

1-2-139 O
S O O
1

CAS#

1612853-56-1
l O,
N

May 5, 2016
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-continued
Formula Ar—X
1-2-71 I
CAS #
55691-84-4

541

H
N
Cul
1,10-phenanthroline
+ Ar=——X —
Ky,CO3
Xylene

Br
3-a
Ar
/
N .
1. nBulLi, THF, -78°C.
B(OMe)3, 30 min
2.HCl, H,0 -78° C. - RT
Br
3-b
Ar
/
N

Br
i |
—_—
Pd(PPh3)4
K,CO4

B(OH), 1.4-dioxane

3¢ H,0
Reflux
Ar
/
N 0
T
Cl
Ni(dppp)Cl,
K,CO;
Br 1,4-dioxane
3d

-continued

HSICly
NEt

—_—
Toluene

Reflux

P 1. Pd(OAc),,
Toluene+160° C.

—_—

2. H0,

3-f

'z,

O§P
3-g

A product was synthesized in the same manner as in
the method of producing Compound 1-g by using Compound
3-a (Cas No. 1592-95-6) instead of Compound 1-a.
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Formula Ar—X Product m/z

1-3-1 1 441

Z,

CAS#
591-50-4

L
OO

8
e de!

491
CAS#
612-55-5
O§P Q
517

CAS#
1591-31-7

o
wn

@J :
(D



US 2016/0126473 Al May 5, 2016
171

-continued

Formula Ar—X Product m/z

1-3-10 O\ /@ 608
N
: N : ~
I
CAS # N

38257-52-2 O O
O§P Q

1-3-111 672

o0

CAS#
777883-39-3

D D
D D D D
D I D D
D N,
CAS # Q O

s

1-3-81 446

7379-67-1
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-continued
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Formula Ar—X

Product

1-3-34

CAS#
1628067-38-8

O
U

CAS#
144981-85-1

I

__ ND
¢

CAS#
502161-03-7

zi \O
(D

@J :
(D

([
@i : 0.0
S [

ZQ‘
T

@i g
(2

569

557

606
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-continued

Formula Ar—X Product m/z

1-3-189 O Q 531
0 O I [®)
CAS#
5896-29-7
N
O=xp Q
623

1-3-139 Q
| O
1

CAS#
1612853-56-1

O SO

@J :
([
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-continued
Formula Ar—X Product m/z
1-3-71 1 541
CAS#
55691-84-4
N,
O§_P
-continued
I Ar
N |
B Cul N HSICly
' 1,10-phenanthroline NEt3
+ A—X ——
K,CO3 Toluene
Xylene Reflux
4 O=p
Ar
1. nBuLi, THF, -78° C.
N B(OMe);, 30 min
Br 2 HCI, H,0-78°C.—RT
4-¢
Ar
4b |
Br N
! 1. Pd(OAc)
. ),
A Toluenes160° C.
—_—
N P, 2. 1,0,
—_—
B(OH),  Pd(PPhz)
K,C0;
1,4-dioxane
4 0,0
< Reflux 41
!
Ar 0 N
| I
N, P
|
Cl
Ni(dppp)Cla //P
Br K005 0
1,4-dioxane
4-d
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[0274] A product was synthesized in the same manner as in
the method of producing Compound 1-g by using Compound
4-a (Cas No. 3652-89-9) instead of Compound 1-a.
No. Ar—X Product mz
1-1-1 I 441
CAS#
591-50-4
1-1-3 l l I 491
CAS#
612-55-5
1-1-5 517

CAS#
1591-31-7

May 5, 2016



US 2016/0126473 Al
176

-continued

No. Ar—X Product mfz

1-1-10 ; 608
=0
CAS # O

38057522 N?
@,/N

1-1-111 672
0
Q/I O
P
Q O .

CAS#
717883-39-3 J

D
D D
D 1
D

CAS#
7379-67-1

1-1-81 446

May 5, 2016
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-continued
No Ar—X Product m'z
1-1-34 ;i 569
‘ p=0
CAS#
1628067-38-8 N
N 44
/N

557

CAS#
144981-85-1

May 5, 2016
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-continued

No Ar—X Product m'z

1-1-51 Q Q 606
N

1 N
CAS#
502161-03-7 O
: N
531

1-1-189 Q
| 1

0

CAS#
5896-29-7

May 5, 2016
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-continued
No. Ar—X Product m'z
1-1-139 623
/
S P
N
CAS#
1612853-56-1
S
1-1-71 I : a1
p=0
CAS#
55691-84-4
: N
-continued
cul /Ar
H u e e
N Br 1,10-phenanthroline N Br 1. nBuLi, THEF, 78. C.
s A—X . B(OME);, 30 min
K,CO;
Xylene 2. HCI, H,0-78°C. - RT
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-continued -continued
br Cul
I Ar—X 1,10-phenanthroline
Ar K,COs3
/ Xylene
N B(OH),
—_—
Pd(PPh3)y Ar
K,Co
4 :1 3 N/ 1. uBuLi, THF, -78° C.
}f 0 E”;ﬂﬂe B(OME)3, 30 min
eriux
5 : 2. HCL H,0-78° C. — RT
Br
Ar
/ Q 6-b
e}
N
O\ ” Br
Br Il)
Cl Ar 1
Ni(dppp)Cla N
K,CO
5-d 2L
1,4-dioxane OH
Pd(PPhy)y
K,C05
6c 1,4-dioxane
Ar HSiCl; H,0 Reflux
> NEt;
N —
O// Toluene Ar 0
Reflux | i
N P
|
S5-¢ Ni(dppp)Cl,
Br K2CO;
O 6-d 1 4-dioxane
Ilh 1. PA(OAS),, o
N P Toluene, N
160° C.
- HSICl;
2. Hy0y NEL
_—
Oxgyp Toluene
Reflux
5-f
AI Q
N
P
\
(6]

6-e
Ar
N O
1. Pd(OAc),,
Toluene,

160° C.

B —
2.H,0,
n
Br

6-f

zm
o

6-a
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-continued

0
\/

OO

T
T-a

1. 1BuLi, THF, -78° C.
B(OME)3, 30 min

H Cul
N . i
L A—X 1,10-phenanthroling
K>COs
Xylene
N

B
/
2. HCI, H,0 -78° C. — RT
Br
7-b

Ar
Ar
/

N

Br
)
Pd(PPhs),
K,CO;
1,4-dioxane
H>0O Reflux
B(OH),

0
Il
P
|

Cl

Ni(dppp)Cl,
K,CO,
1,4-dioxane

May 5, 2016
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-continued

HSICl;
NEt;

i
N.
_
o Toluene
\\ Reflux
O/ P
7-¢
Ar
I
N
P Toluene,

1. Pd(DAc),
160° C.

2. 10,

Z,

O§P

G

7
H
N
+
Br
8-a

Cul
1,10-phenanthroling
——

K,COs
Xylene

Ar
/
N .
1. nBuLi, THF, -78° C.
B(OME)3, 30 min
Br  2.HCL H,0-78°C. - RT
8-b

—X




US 2016/0126473 Al May 5, 2016

182

-continued -continued

Br
Ar )
N
1. Pd(OAc),,
OH _~»> Toluene,
Pd(PPh3), 160° C.
K,CO5 Epr—
2.H,0,
8-¢

1,4-dioxane
H,0 Reflux

@u©
OQ !

K,CO,
1,4-dioxane

Ar
V4
0
HSiCl;
NEt3
Toluene
? Reflux 8-g

[0275] Products were synthesized in the same manner as in
the method of producing Compounds 1-g to 4-g, except that
the following Formulae 5-a to 8-a were used instead of Com-

pound 1-a.

No. Reactant Ar—X Product m/z

1-4-194 O
“ @ \\
5-a CAS#
591-50-4 O

1-2-194
H
O )
O O ’

6-a CAS #
591-50-4
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-continued
Reactant Ar—X Product m/z
1-3-194 Q 491
P
CAS #
7.8 591-50-4
b
1-1-194 491
H
N
0]
Br //
P
8-a CAS # N
591-50-4
-continued
Cul
1,10-phenanthroline
—_—
K,CO; ﬁ
Xylene P
|
Cl _
Ni(dppp)Cl2
K,CO,
1,4-dioxane

B(OME)3, 30 min

2. HCI, H,0-78° C. —>RT

Br Ar HSiCl;
P NEt;
Ar ! N Vi —
/ 0 Toluene
N B(OH), Reflux
B
Pd(PPhs)y
K,CO;
14-dioxane
9-¢

' 1. nBuLi, THF, -78° C.

H,0 Reflux
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-continued

p Toluene,
160°

2 00,

Ar O 1. Pd(OAc),,
N

HSiCl;
NEt;
_—
§ Toluene
% Reflux

9-f
Ar
N
N
0]
9-g
el
N,
Br
10-a
Cul
Ar—X 1,10-phenanthroline
K,COs
Xylene
1. nBuLi, THF, -78° C.
B(OME)3, 30 min
2.HCI, H,O0-78° C. » RT
Br
A I

Pd(PPh3)4
K,CO04
1,4-dioxane
H,0 Reflux

May 5, 2016

-continued

0
I
P
I
cl

Ni(dppp)Clz
K,CO,

1,4-dioxane

1. Pd(OAc),,
Toluene,
160°C.

B —

P 2. 1,0,

O
Ar ZP//
N, i .
10-g

0
N cul

L A—X 1,10-phenanthroline
K,CO3

Xvlene

11-a
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-continued -continued
/N Ar
N 1. uBuLi, THF, -78° C. |
B(OME);, 30 min N
2.HCl, H,0-78° C. = RT
Br Oxzp
11-b

ZT

Ar
/ I
N
11-g
_——
Pd(PPhy),
KyC0;3

B(OH)Z 1,4-diOXH.He

Br
H,0 Reflux
11-¢
/Ar
N 12-a
0]
I Cul
P Ar—X 1,10-phenanthroline
| K,CO;
d Xylene
Ni(dppp)Cl,
K,C0,
Br 1,4-dioxane
11-d
Ar
/Ar
N N

1. nBuLi, THF, -78° C.
B(OME)3, 30 min

HSiCl3 Br 2. HCIL, H,0-78° C. = RT
NEt;
(0] D ——
\\ Toluene
O/P Reflux 12-b
11-e
Br
Ar I
N
B(OH),
Ar
| 1. Pd(OAC)s, Pd(PPhs),
N Toluene, KaCO;
160° C. 1,4-dioxane
P —_— H,0 Reflux
2. H,0,
12-¢
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-continued -continued
y v
L) Qg ' O
P
[ 1. Pd(OAc)s,
Q D Cl Q O Toluene,
Br Ni(dppp)Cl, 160° C.
K>,CO, ' P 2. H,05
1,4-dioxane -
12-d
12-f
Ar
N
¥ Q O O
N p
HSiCl o//
NEt3
O§'P Toluene
Reflux
12-g
[0276] Products were synthesized in the same manner as in
the method of producing Compounds 1-g to 4-g, except that
12 the following Formulae 9-a to 12-a were used instead of
Compound 1-a.
No. Reactant Ar—X Product
1-4-195 I Br I
' N ‘ ©
' CAS #
591-50-4
1-2-193 H I 491
N
00 C
' CAS #
591-50-4 N

-0
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-continued
No. Reactant Ar—X Product m/z
1-3-195 H )
N.

-

SRRPES

CAS #
591-50-4

1-1-195

5

CAS #
591-50-4

Q//
QO

Y

5
5

Comparative Example 1

[0277] A glass substrate thinly coated with indium tin oxide
(ITO) to have a thickness of 1,000 A was put into distilled
water in which a detergent was dissolved, and ultrasonically
washed. In this case, a product manufactured by Fischer Co.,
was used as the detergent, and distilled water twice filtered
using a filter manufactured by Millipore Co., was used as the
distilled water. After the ITO was washed for 30 minutes,
ultrasonic washing was conducted twice using distilled water
for 10 minutes. After the washing using distilled water was
completed, ultrasonic washing was conducted using isopro-
pyl alcohol, acetone, and methanol solvents, and drying was
conducted, and then the product was transferred to a plasma
cleaning machine. In addition, the substrate was cleaned
using oxygen plasma for 5 minutes, and then transferred to a
vacuum evaporator.

[0278] Hexanitrile hexaazatriphenylene (HAT) of the fol-
lowing Formula was thermally vacuum deposited to have a
thickness of 500 A on atransparent ITO electrode, which was
thus prepared, thereby forming a hole injection layer.

oN
N

NZ |

NC N N

[ )
F

NC N |N
N oN

N

[HAT]

[0279] The following compound 4-4'-bis[N-(1-naphthyl)-
N-phenylamino]biphenyl (NPB) (300 A), which is a material
for transporting holes, was vacuum deposited on the hole
injection layer, thereby forming a hole transporting layer.
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Sy )
QNN " OO

g
[NPB] Q

[0280] Subsequently, the following compound tris(4-(9H- [ET1]
carbazol-9-yl)phenyl)amine (TCTA) was vacuum deposited

to have a film thickness of 100 A on the hole transporting

layer, thereby forming an electron blocking layer.

@
O N

60

N
L [LiQl
O/

[TCTA]

[0281] Subsequently, the following BH and BD were

vacuum deposited at a weight ratio of 25:1 to have a film 7
thickness of 300 A on the electron blocking layer, thereby

forming a light emitting layer. (BH]
[0282] Compound ET1 and Compound LiQ (lithium
quinolate) were vacuum deposited at a weight ratio of 1:1 on
the light emitting layer, thereby forming an electron injection
and transporting layer having a thickness of 300 A. Lithium
fluoride (LiF) and aluminum were subsequently deposited to
have a thickness of 12 A and 2,000 A, respectively, on the
electron injection and transporting layer, thereby forming a
negative electrode.

[0283] In the aforementioned procedure, the deposition
rate of the organic material was maintainedat 0.4t0 0.7 A/sec,
the deposition rates of lithium fluoride and aluminum of the
negative electrode were maintained at 0.3 A/sec and at 2
AJsec, respectively, and the degree of vacuum during the
deposition was maintained at 2x1077 to 5x107° torr, thereby
manufacturing an organic light emitting device.

N

7/ /7 \

/

Experimental Example 1-1

/
NN N
R
7/ \

[0284] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-1 was used instead of Com-
pound ET1 in Experimental Example 1.

/
\
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Experimental Example 1-2

[0285] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-3 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-3

[0286] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-40 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-4

[0287] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-5 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-5

[0288] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-10 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-6

[0289] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-25 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-7

[0290] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-81 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-8

[0291] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-71 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-9

[0292] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-1 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-10

[0293] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-3 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-11

[0294] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-40 was used instead of Com-
pound ET1 in Experimental Example 1.
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Experimental Example 1-12

[0295] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-5 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-13

[0296] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-10 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-14

[0297] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-139 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-15

[0298] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-81 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-16

[0299] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-71 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-17

[0300] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-1 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-18

[0301] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-3 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-19

[0302] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-40 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-20

[0303] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-5 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-21

[0304] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-10 was used instead of Com-
pound ET1 in Experimental Example 1.
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Experimental Example 1-22

[0305] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-139 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-23

[0306] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-81 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-24

[0307] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-71 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-25

[0308] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-1 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-26

[0309] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-3 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-27

[0310] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-40 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-28

[0311] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-5 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-29

[0312] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-10 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-30

[0313] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-139 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-31

[0314] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-81 was used instead of Com-
pound ET1 in Experimental Example 1.

May 5, 2016

Experimental Example 1-32

[0315] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-71 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-33

[0316] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-194 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-34

[0317] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-194 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-35

[0318] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-194 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-36

[0319] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-194 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-37

[0320] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-4-195 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-38

[0321] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-2-195 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-39

[0322] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-3-195 was used instead of Com-
pound ET1 in Experimental Example 1.

Experimental Example 1-40

[0323] An organic light emitting device was manufactured
in the same manner as in Experimental Example 1, except that
the compound of Formula 1-1-195 was used instead of Com-
pound ET1 in Experimental Example 1.

[0324] When current was applied to the organic light emit-
ting devices manufactured in Comparative Example 1 and
Experimental Examples 1-1 to 1-32, the results of Table 1
were obtained.
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TABLE 1 TABLE 1-continued
Formula Formula
(Electron Voltage Efficiency Color (Electron Voltage Efficiency Color
transporting (V@10 mA/ (cd/A@10 mA/  coordinate transporting (V@10 mA/ (cd/A@10mA/  coordinate
layer) cm?) cm?) (x,5) layer) cm?) cm?) (x,y)
Comparative ET1 4.19 5.25 (0.138, Experimental 1-3-71 3.87 5.50 0.137,
Example 1 0.127) Example 0.125)
Experimental 1-4-1 3.85 545 (0.139, 1-24
Example 0.122) Experimental 1-1-1 3.85 5.53 (0.136,
1-1 Example 0.125)
Experimental 1-4-3 3.82 5.48 (0.138, 1-25
Example 0.126) Experimental 1-1-3 3.86 5.56 (0.136,
1-2 Example 0.127)
Experimental 1-4-40 3.87 5.41 (0.138, 1-26
Example 0.127) Experimental 1-1-40 3.85 5.55 (0.136,
1-3 Example 0.125)
Experimental 1-4-5 3.88 5.42 (0.137, 1-27
Example 0.125) Experimental 1-1-5 3.88 5.57 (0.137,
14 Example 0.125)
Experimental 1-4-10 3.89 543 (0.136, 1-28
Example 0.125) Experimental 1-1-10 3.86 5.52 (0.136,
1-5 Example 0.125)
Experimental 1-4-25 3.84 547 (0.136, 1-29
Example 0.127) Experimental 1-1-139 3.88 5.52 (0.136,
1-6 Example 0.127)
Experimental 1-4-81 3.83 5.48 (0.136, 1-30
Example 0.125) Experimental 1-1-81 3.87 5.55 (0.136,
1-7 Example 0.125)
Experimental 1-4-71 3.84 5.41 (0.137, 1-31
Example 0.125) Experimental 1-1-71 3.84 5.56 (0.137,
1-8 Example 0.125)
Experimental 1-2-1 3.83 5.48 (0.138, 1-32
Example 0.125) Experimental 1-4-194 3.91 54 (0.136,
19 Example 0.126)
Experimental 1-2-3 3.84 542 (0.136, 1-33
Example 0.125) Experimental 1-2-194 3.9 542 (0.137,
1-10 Example 0.126)
Experimental 1-2-40 3.83 547 (0.137, 1-34
Example 0.125) Experimental 1-3-194 3.92 54 (0.136,
1-11 Example 0.127)
Experimental 1-2-5 3.84 5.55 (0.136, 1-35
Example 0.125) Experimental 1-1-194 3.91 541 (0.137,
1-12 Example 0.126)
Experimental 1-2-10 3.87 5.58 (0.138, 1-36
Example 0.126) Experimental 1-4-195 3.92 543 (0.137,
1-13 Example 0.125)
Experimental 1-2-139 3.88 5.51 (0.137, 1-37
Example 0.125) Experimental 1-2-195 3.93 445 (0.138,
1-14 Example 0.125)
Experimental 1-2-81 3.89 5.52 (0.136, 1-38
Example 0.127) Experimental 1-3-195 3.94 5.44 (0.137,
1-15 Example 0.127)
Experimental 1-2-71 3.87 5.53 (0.135, 1-39
Example 0.127) Experimental 1-1-195 3.94 5.44 (0.136,
1-16 Example 0.127)
Experimental 1-3-1 3.86 5.57 (0.138, 1-40
Example 0.127)
1-17
Experimental ~ 1-3-3 3.87 5.58 0137, [0325] Ttcould be confirmed that the compound derivatives
]f’iagnple 0.125) of Formulae according to the present invention have excellent
Bxperimental  1-3-40 380 551 0137, electrpn blocl?ing capability,‘ aI}d thus exhibits IOW voltage
Example 0.125) and high efficiency characteristics, and may be applied to an
1-19 organic light emitting device.
Experimental 1-3-5 3.85 5.58 (0.136,
Fample 0.127) EXPLANATION OF REFERENCE NUMERALS
Experimental 1-3-10 3.86 5.52 (0.135, AND SYMBOLS
Example 0.127)
121 [0326] 100: Substrate
Experimental 1-3-139 3.89 5.57 (0.138, [0327] 200: Positive electrode
]la_éazmple 0127 [0328] 300: Organic material layer
Experimental 1-3-81 3.84 5.49 (0.137, [0329] 301: Hole injection ]ayer
]f_éainple 012 [0330] 302: Hole transporting layer
[0331] 303: Light emitting layer



US 2016/0126473 Al

[0332] 304: Electron transporting layer
[0333] 305: Electron injection layer
[0334] 400: Negative electrode

What is claimed is:

1. A compound represented by the following Formula 1:

[Formula 1]

R8 R10

R7

R1

Formula 1 is represented by any one of the following For-
mulae 1-1 to 1-4,

[Formula 1-1]

R8 R10

R7 | | R4

[Formula 1-2]

R7

May 5, 2016
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-continued

[Formula 1-3]
R8

R7 R9

[Formula 1-4]

R8

R9

in Formulae 1-1 to 1-4,

X is O, S, or NAr,

nis an integer of 0 to 6,

when n is 2 or more, a plurality of R5’s is the same as or
different from each other,

R1 to RS are the same as or different from each other, and
are each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; a hydroxy group; a
carbonyl group; an ester group; an imide group; an
amino group; a substituted or unsubstituted silyl group;
a substituted or unsubstituted boron group; a substituted
or unsubstituted cycloalkyl group; a substituted or
unsubstituted alkoxy group; a substituted or unsubsti-
tuted aryloxy group; a substituted or unsubstituted alky-
Ithioxy group; a substituted or unsubstituted arylthioxy
group; a substituted or unsubstituted alkylsulfoxy
group; a substituted or unsubstituted arylsulfoxy group;
a substituted or unsubstituted alkenyl group; a substi-
tuted or unsubstituted aralkyl group; a substituted or
unsubstituted aralkenyl group; a substituted or unsubsti-
tuted alkylaryl group; a substituted or unsubstituted
amine group; a substituted or unsubstituted arylphos-
phine group; a substituted or unsubstituted phosphine
oxide group; a substituted orunsubstituted aryl group; or
a substituted or unsubstituted heterocyclic group, or
combine with an adjacent group to form a substituted or
unsubstituted ring,

R6 to R10 are the same as or different from each other, and
are each independently hydrogen; deuterium; a halogen
group; a nitrile group; a nitro group; a hydroxy group; a
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carbonyl group; an ester group; an imide group; an
amino group; a substituted or unsubstituted silyl group;
a substituted or unsubstituted boron group; a substituted
or unsubstituted alkyl group; a substituted or unsubsti-
tuted cycloalkyl group; a substituted or unsubstituted
alkoxy group; a substituted or unsubstituted aryloxy
group; a substituted or unsubstituted alkylthioxy group;
a substituted or unsubstituted arylthioxy group; a sub-
stituted or unsubstituted alkylsulfoxy group; a substi-
tuted or unsubstituted arylsulfoxy group; a substituted or
unsubstituted alkenyl group; a substituted or unsubsti-
tuted aralkyl group; a substituted or unsubstituted aralk-
enyl group; a substituted or unsubstituted alkylaryl
group; a substituted or unsubstituted amine group; a
substituted or unsubstituted arylphosphine group; a sub-
stituted or unsubstituted phosphine oxide group; a sub-
stituted or unsubstituted aryl group; or a substituted or
unsubstituted heterocyclic group, or combine with two
or more adjacent groups in R6 to R10 to form a substi-
tuted or unsubstituted ring, and

Ar is hydrogen; a substituted or unsubstituted heteroaryl
alkyl group; a substituted or unsubstituted aryl group; or
a substituted or unsubstituted heterocyclic group.

2. The compound of claim 1, wherein R1 to RS are the same
as or different from each other, and are each independently
hydrogen; or combine with an adjacent group to form a sub-
stituted or unsubstituted hydrocarbon ring.

3. The compound of claim 1, wherein X is NAr.

4. The compound of claim 1, wherein Ar is an aryl group
which is unsubstituted or substituted with one or two or more
substituents selected from the group consisting of deuterium,
a nitrile group, a substituted or unsubstituted alkyl group, a
substituted or unsubstituted amine group, a substituted or
unsubstituted aryl group, and a substituted or unsubstituted
heterocyclic group; or a heterocyclic group which is unsub-
stituted or substituted with one or two or more substituents
selected from the group consisting of deuterium, a nitrile
group, a substituted or unsubstituted alkyl group, a substi-
tuted or unsubstituted amine group, a substituted or unsub-
stituted aryl group, and a substituted or unsubstituted hetero-
cyclic group.

5. The compound of claim 1, wherein Ar is a phenyl group;
a napththyl group; a biphenyl group; a terphenyl group; a
quarterphenylene group; a fluorene group; a fluoranthene
group; an anthracene group; a chrysene group; a phenanthre-
nyl group; a pyrene group; an amine group; a pyridine group;
a pyrimidine group; a triazine group; a quinoline group; a
quinazoline group; a carbazole group; a dibenzothiophene
group; a dibenzofuran group; a furan group; a thiophene
group; or a phenanthroline group, and Ar is substituted with
one or two or more substituents selected from the group
consisting of deuterium,; a nitrile group; an alkyl group having
1 to 10 carbon atoms; a phenyl group; a naphthyl group; a
biphenyl group; a terphenyl group; a quarterphenylene group;
a fluorene group; a fluoranthene group; an anthracene group;
a chrysene group; a phenanthrenyl group; a pyrene group; an
amine group; a pyridine group; a pyrimidine group; a triazine
group; a quinoline group; a quinazoline group; a carbazole
group; a dibenzothiophene group; a dibenzofuran group; a
furan group; a thiophene group; and a phenanthroline group,
or is unsubstituted or substituted with a substituent to which
two or more substituents are linked.

193
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6. The compound of claim 1, wherein the compound rep-
resented by Formula 1-1 is represented by any one of the
following Formulae 1-1-1 to 1-1-195:

Formula 1-1-1

Formula 1-1-2

Formula 1-1-3



US 2016/0126473 Al May 5, 2016
194

-continued -continued
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7. The compound of claim 1, wherein the compound rep-
resented by Formula 1-2 is represented by any one of the
following Formulae 1-2-1 to 1-2-195:

Formula 1-2-1 Fommula 1-2-2

Formula 1-2-3 Formula 1-2-4
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10. An organic electroluminescent device comprising:
0]
a first electrode;

a second electrode provided to face the first electrode; and

one or more organic material layers provided between the

first electrode and the second electrode,
Formula 1-4-193 . . .
wherein one or more layers of the organic material layers

comprise the compound of claim 1.

11. The organic electroluminescent device of claim 10,
wherein the organic material layer comprising the compound
is a light emitting layer.

O,

\\P 12. The organic electroluminescent device of claim 10,
wherein the compound is a phosphorescent host material ora
fluorescent host material.

13. The organic electroluminescent device of claim 10,
is an electron injection layer, an electron transporting layer or

N
wherein the organic material layer comprising the compound
Q o alayer which injects and transports electrons simultaneously.

14. The organic electroluminescent device of claim 10,
wherein the organic material layer comprising the compound
is a hole injection layer, a hole transporting layer or a layer
which injects and transports holes simultaneously.
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