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(57) ABSTRACT

The present disclosure relates to an organic electrolumines-
cent compound and an organic electroluminescent device
comprising the same. The organic electroluminescent com-
pound of the present disclosure has a high glass transition
temperature that can be used in a deposition process. In
addition, an organic electroluminescent device having low
driving voltage, a high luminous efficiency and/or long
lifespan characteristic can be provided with the use of the
organic electroluminescent compound according to the pres-
ent disclosure.
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ORGANIC ELECTROLUMINESCENT
COMPOUND AND ORGANIC
ELECTROLUMINESCENT DEVICE
COMPRISING THE SAME

TECHNICAL FIELD

[0001] The present disclosure relates to an organic elec-
troluminescent compound and an organic electrolumines-
cent device comprising the same.

BACKGROUND ART

[0002] An electroluminescent device (EL device) is a
self-light-emitting display device which has advantages in
that it provides a wider viewing angle, a greater contrast
ratio, and a faster response time. The first organic EL device
was developed by Eastman Kodak in 1987, by using small
aromatic diamine molecules and aluminum complexes as
materials for forming a light-emitting layer (see Appl. Phys.
Lett. 51, 913, 1987).

[0003] An organic EL device (OLED) changes electric
energy into light by applying electricity to an organic
electroluminescent material, and commonly comprises an
anode, a cathode, and an organic layer formed between the
two electrodes. The organic layer of the organic EL device
may comprise a hole injection layer, a hole transport layer,
an electron blocking layer, a light-emitting layer (containing
host and dopant materials), an electron buffer layer, a hole
blocking layer, an electron transport layer, an electron injec-
tion layer, etc. The materials used in the organic layer can be
classified into a hole injection material, a hole transport
material, an electron blocking material, a light-emitting
material, an electron buffer material, a hole blocking mate-
rial, an electron transport material, an electron injection
material, etc., depending on their functions. In the organic
EL device, holes from the anode and electrons from the
cathode are injected into a light-emitting layer by the
application of electric voltage, and excitons having high
energy are produced by the recombination of the holes and
electrons. The organic light-emitting compound moves into
an excited state by the energy and emits light from an energy
when the organic light-emitting compound returns to the
ground state from the excited state.

[0004] In an organic electroluminescent device, research
is continuing to improve the performance of an organic
electroluminescent device by using a material suitable as a
material used for each layer.

[0005] An electron transport material actively transports
electrons from a cathode to a light-emitting layer and
inhibits transport of holes which are not recombined in the
light-emitting layer to increase recombination opportunity
of holes and electrons in the light-emitting layer. Thus,
electron-affinitive materials are used as an electron transport
material. Organic metal complexes having light-emitting
function such as Alg, are excellent in transporting electrons,
and thus have been conventionally used as an electron
transport material. However, Alq, has problems in that it
moves to other layers and shows reduction of color purity
when used in blue light-emitting devices. Therefore, new
electron transport materials have been required, which do
not have the above problems, are highly electron-affinitive,
and quickly transport electrons in organic EL devices to
provide organic EL devices having high luminous efficiency.
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[0006] Further, the electron buffer layer is a layer for
solving the problem of a change in luminance caused by the
change of a current characteristic of the device when
exposed to a high temperature during a process of producing
apanel. In order to obtain a similar current characteristic and
a stability against high temperature exposure compared to a
device without an electron buffering layer, the characteristic
of the compound comprised in the electron buffer layer is
important.

[0007] Meanwhile, an organic electroluminescent material
can form layers by deposition, the deposition process com-
monly being performed at a high temperature above 130° C.
Thus, an organic electroluminescent compound capable of
withstanding heat at high temperatures is required.

[0008] Japanese Patent Laid-Open No. 2014-160813 A
discloses a compound in which a pyrrole, a plurality of
benzene rings, and a 7-membered ring are fused, as a
compound for a host material of an organic electrolumines-
cent device. However, the aforementioned document does
not specifically disclose a compound in which an imidazole,
a plurality of benzene rings, and a 7-membered ring are
fused. Furthermore, it does not disclose specific examples
using such a compound as electron buffer materials and
electron transport materials.

DISCLOSURE OF THE INVENTION

Problems to be Solved

[0009] The objective of the present disclosure is to provide
an organic electroluminescent compound which is effective
for producing an organic electroluminescent device having
good driving voltage, luminous efficiency and/or lifespan
characteristic while having a high glass transition tempera-
ture (Tg), which can be used in a common deposition
process.

Solution to Problems

[0010] As a result of intensive studies to solve the tech-
nical problem above, the present inventors found the afore-
mentioned objective can be achieved by the organic elec-
troluminescent compound represented by the following
formula 1, and completed the present invention.

&)

[0011] wherein formula 1,
[0012] Z, to Z,, each independently represent CR, or N;
[0013] R, represents hydrogen, deuterium, halogen, a sub-

stituted or unsubstituted (C1-C30)alkyl, a substituted or
unsubstituted (C6-C30)aryl, a substituted or unsubstituted
(5- to 30-membered)heteroaryl, a substituted or unsubsti-
tuted (3- to 7-membered)heterocycloalkyl, or a substituted
or unsubstituted (C3-C30)cycloalkyl; or may be linked to an
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adjacent substituent to form a substituted or unsubstituted,
(C3-C30) mono- or polycyclic, alicyclic or aromatic ring, or
a combination of alicyclic and aromatic rings, whose carbon
atom may be replaced with at least one heteroatom selected
from nitrogen, oxygen, and sulfur;

[0014] L represents a single bond, a substituted or unsub-
stituted (C6-C30)arylene, or a substituted or unsubstituted
(5- to 30-membered)heteroarylene;

[0015] Ar represents hydrogen, deuterium, halogen, a sub-
stituted or unsubstituted (C1-C30)alkyl, a substituted or
unsubstituted (C6-C30)aryl, a substituted or unsubstituted
(5- to 30-membered)heteroaryl, a substituted or unsubsti-
tuted (C3-C30)cycloalkyl, a substituted or unsubstituted (3-
to 7-membered)heterocycloalkyl, a substituted or unsubsti-
tuted (C6-C30)ar(C1-C30)alkyl, —N(R,;)(R;,), —Si(R,5)
(R1)R;5) —S(R;4): —O(R;,), cyano, nitro or hydroxy;
[0016] R, to R, each independently represent hydrogen,
deuterium, halogen, a substituted or unsubstituted (C1-C30)
alkyl, a substituted or unsubstituted (C6-C30)aryl, a substi-
tuted or unsubstituted (5- to 30-membered)heteroaryl, a
substituted or unsubstituted (3- to 7-membered)heterocy-
cloalkyl, or a substituted or unsubstituted (C3-C30)cy-
cloalkyl; or may be linked to an adjacent substituent to form
a substituted or unsubstituted, (C3-C30) mono- or polycy-
clic, alicyclic or aromatic ring, or a combination of alicyclic
and aromatic rings, whose carbon atom may be replaced
with at least one heteroatom selected from nitrogen, oxygen,
and sulfur;

[0017] the heteroaryl(ene) contains at least one heteroa-
tom selected from B, N, O, S, Si, and P.

Effects of the Invention

[0018] The organic electroluminescent compound accord-
ing to the present disclosure has a high glass transition
temperature that can be used in a deposition process. In
addition, an organic electroluminescent device having low
driving voltage, high luminous efficiency and/or long lifes-
pan characteristic can be provided with the use of the
organic electroluminescent compound of the present disclo-
sure.

EMBODIMENTS OF THE INVENTION

[0019] Hereinafter, the present disclosure will be
described in detail. However, the following description is
intended to explain the invention, and is not meant in any
way to restrict the scope of the invention.

[0020] The term “an organic electroluminescent com-
pound” in the present disclosure means a compound that
may be used in an organic electroluminescent device, and
may be comprised in any layers constituting an organic
electroluminescent device, if necessary.

[0021] The term “an organic electroluminescent material”
in the present disclosure means a material that may be used
in an organic electroluminescent device, and may comprise
at least one compound. If necessary, the organic electrolu-
minescent material may be comprised in any layers consti-
tuting an organic electroluminescent device. For example,
the organic electroluminescent material may be a hole
injection material, a hole transport material, a hole auxiliary
material, a light-emitting auxiliary material, an electron
blocking material, a light-emitting material, an electron
buffer material, a hole blocking material, an electron trans-
port material, an electron injection material.
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[0022] An organic electroluminescent compound of the
present disclosure comptises at least one compound repre-
sented by formula 1. The compound of formula 1 may be
comprised in at least one layer, which consist of the organic
electroluminescent device; and may be in the electron buffer
layer and/or the electron transport layer, but not limited
thereto; may be included as an electron buffer material when
included in the electron buffer layer and may be included as
an electron transport material when included in the electron
transport layer.

[0023] The compound represented by formula 1 will be
described in more detail as follows.

[0024] In formula 1, Z, to Z,, each independently repre-
sent CR, or N. According to one embodiment of the present
disclosure, Z, may be N, and Z, to Z,, may all be CR,.
According to another embodiment of the present disclosure,
7, may be N, and Z, to Z; and Z; to Z,, may all be CR,.
[0025] R, may be hydrogen, deuterium, halogen, a sub-
stituted or unsubstituted (C1-C30)alkyl, a substituted or
unsubstituted (C6-C30)aryl, a substituted or unsubstituted
(5- to 30-membered)heteroaryl, a substituted or unsubsti-
tuted (3- to 7-membered)heterocycloalkyl, or a substituted
or unsubstituted (C3-C30)cycloalkyl; or may be linked to an
adjacent substituent to form a substituted or unsubstituted,
(C3-C30) mono- or polycyclic, alicyclic or aromatic ring, or
a combination of alicyclic and aromatic rings, whose carbon
atom may be replaced with at least one heteroatom selected
from nitrogen, oxygen, and sulfur, preferably, hydrogen, or
may be linked to an adjacent substituent to form a substi-
tuted or unsubstituted, (C5-C10) mono- or polycyclic, ali-
cyclic or aromatic ring, or a combination of alicyclic and
aromatic rings, whose carbon atom may be replaced with at
least one heteroatom selected from nitrogen, oxygen, and
sulfur, more preferably, hydrogen, or may be linked to an
adjacent substituent to form a benzene ring or benzofuran
ring.

[0026] L may be a single bond, a substituted or unsubsti-
tuted (C6-C30)arylene, or a substituted or unsubstituted (5-
to 30-membered)heteroarylene, preferably a single bond, or
a substituted or unsubstituted (C6-C20)arylene, more pref-
erably a single bond, or a (C1-C6)alkyl-substituted or
unsubstituted (C6-C20)arylene. Specifically, according to
one embodiment of the present disclosure, [ may be a single
bond, phenylene, biphenylene, terphenylene or dimethyl-
fluorenylene.

[0027] Ar may be hydrogen, deuterium, halogen, a sub-
stituted or unsubstituted (C1-C30)alkyl, a substituted or
unsubstituted (C6-C30)aryl, a substituted or unsubstituted
(5- to 30-membered)heteroaryl, a substituted or unsubsti-
tuted (C3-C30)cycloalkyl, a substituted or unsubstituted (3-
to 7-membered)heterocycloalkyl, a substituted or unsubsti-
tuted (C6-C30)ar(C1-C30)alkyl, —N(R;;)(R;,), —Si(R,5)
RIR;5), —SR,;6), —O(R,,), cyano, nitro or hydroxyl,
preferably, a substituted or unsubstituted (C6-C25)aryl, a
substituted or unsubstituted (5- to 20-membered)heteroaryl,
or —N(R;)(R}5), more preferably, an unsubstituted (C6-
C20)aryl, at least one (C6-C12)aryl-substituted or unsubsti-
tuted (5- to 20-membered)hetercaryl, or —NR;)([R,,).
According to one embodiment of the present disclosure,
when Ar is substituted or unsubstituted (5- to 30-membered)
heteroaryl, the heteroaryl may contain at least one nitrogen
atom. Specifically, according to one embodiment of the
present disclosure, Ar may be fluoranthenyl; triphenylenyl,
pyridyl substituted with phenyl or naphthyl; pyrimidinyl
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substituted with phenyl, naphthyl and/or biphenyl; triazinyl
substituted with phenyl, naphthyl and/or biphenyl; quinolyl;
phenyl-, naphthyl- or biphenyl-substituted or unsubstituted
isoquinolyl; quinazolinyl substituted with phenyl, naphthyl
or biphenyl; quinoxalinyl substituted with phenyl, naphthyl
or biphenyl; naphthyridinyl substituted with phenyl; benzo-
quinazolinyl substituted with phenyl; benzoquinoxalinyl
substituted with phenyl; or dibenzoquinoxalinyl substituted
with phenyl.

[0028] R,; to R;, may be each independently hydrogen,
deuterium, halogen, a substituted or unsubstituted (C1-C30)
alkyl, a substituted or unsubstituted (C6-C30)aryl, a substi-
tuted or unsubstituted (5- to 30-membered)heteroaryl, a
substituted or unsubstituted (3- to 7-membered)heterocy-
cloalkyl, or a substituted or unsubstituted (C3-C30)cy-
cloalkyl; or may be linked to an adjacent substituent to form
a substituted or unsubstituted, (C3-C30) mono- or polycy-
clic, alicyclic or aromatic ring, or a combination of alicyclic
and aromatic rings, whose carbon atom may be replaced
with at least one heteroatom selected from nitrogen, oxygen,
and sulfur. Preferably, R,, and R, may be each indepen-
dently a substituted or unsubstituted (C6-C20)aryl, more
preferably may be each independently (C1-Cé6)alkyl- or
(C6-Cl12)aryl-substituted or unsubstituted (C6-C20)aryl.
Specifically, according to one embodiment of the present
disclosure, R, and R, may be each independently phenyl,
biphenyl, naphthylphenyl or dimethylfluorenyl.

[0029] According to one embodiment of the present dis-
closure, wherein formula 1, Z, to Z,, may be each indepen-
dently CR, or N; R, may be hydrogen, or may be linked to
an adjacent substituent to form a (C5-C10) mono- or poly-
cyclic, alicyclic or aromatic ring, or a combination of
alicyclic and aromatic rings, whose carbon atom may be
replaced with at least one heteroatom selected from nitrogen,
oxygen, and sulfur; L. may be a single bond, or a substituted
or unsubstituted (C6-C20)arylene; Ar may be a substituted
or unsubstituted (C6-C25)aryl, a substituted or unsubstituted
(5- to 25-membered)heteroaryl, or —N(R,,)(R;,).

[0030] According to another embodiment of the present
disclosure, wherein formula 1, Z, to Z,, may be each
independently CR, or N; R, may be hydrogen, or may be
linked to an adjacent substituent to form a benzene ring or
a benzofuran ring; L. may be a single bond, or a (C1-C6)
alkyl-substituted or unsubstituted (C6-C20)arylene; Ar may
be an unsubstituted (C6-C20)aryl, at least one (C6-C12)aryl-
substituted or unsubstituted (5- to 20-membered)heteroaryl,
or —N(R;)R,»).

[0031] Herein, “(C1-C30)alkyl” is meant to be a linear or
branched alkyl having 1 to 30 carbon atoms constituting the
chain, in which the number of carbon atoms is preferably 1
to 20, more preferably 1 to 10, and includes methyl, ethy],
n-propyl, isopropyl, n-butyl, isobutyl, and tert-butyl, etc.
“(C2-C30)alkenyl” is meant to be a linear or branched
alkenyl having 2 to 30 carbon atoms constituting the chain,
in which the number of carbon atoms is preferably 2 to 20,
more preferably 2 to 10, and includes vinyl, 1-propenyl,
2-propenyl, 1-butenyl, 2-butenyl, 3-butenyl, 2-methylbut-2-
enyl, etc. “(C2-C30)alkynyl” is a linear or branched alkynyl
having 2 to 30 carbon atoms constituting the chain, in which
the number of carbon atoms is preferably 2 to 20, more
preferably 2 to 10, and includes ethynyl, 1-propynyl, 2-pro-
pynyl, 1-butynyl, 2-butynyl, 3-butynyl, 1-methylpent-2-
ynyl, etc. “(C3-C30)cycloalkyl” is a mono- or polycyclic
hydrocarbon having 3 to 30 ring backbone carbon atoms, in
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which the number of carbon atoms is preferably 3 to 20,
more preferably 3 to 7, and includes cyclopropyl, cyclobu-
tyl, cyclopentyl, cyclohexyl, etc. “(3- to 7-membered)het-
erocycloalkyl” is a cycloalkyl having 3 to 7 ring backbone
atoms, preferably 5 to 7 ring backbone atoms and at least one
heteroatom selected from the group consisting of B, N, O, S,
Si, and P, preferably O, S, and N, and includes tetrahydro-
furan, pyrrolidine, thiolan, tetrahydropyran, etc. “(C6-C30)
aryl(ene)” is a monocyclic or fused ring radical derived from
an aromatic hydrocarbon having 6 to 30 ring backbone
carbon atoms and may be partially saturated, in which the
number of ring backbone carbon atoms is preferably 6 to 25,
more preferably 6 to 18. The aryl includes those having a
spiro structure, and includes phenyl, biphenyl, terphenyl,
naphthyl, binaphthyl, phenylnaphthyl, naphthylphenyl, phe-
nyl terphenyl, fluorenyl, phenylfluorenyl, benzofluorenyl,
dibenzofluorenyl, phenanthrenyl, phenylphenanthrenyl,
anthracenyl, indenyl, triphenylenyl, pyrenyl, tetracenyl,
perylenyl, chrysenyl, naphthacenyl, fluoranthenyl, spirobif-
luorenyl, etc. “(5- to 30-membered)heteroaryl(ene)” is an
aryl group having at least one heteroatom selected from the
group consisting of B, N, O, S, Si, and P, and 5 to 30 ring
backbone atoms; having preferably 1 to 4 heteroatoms, and
may be a monocyclic ring, or a fused ring condensed with
at least one benzene ring; may be partially saturated; may be
one formed by linking at least one heteroaryl or aryl group
to a heteroaryl group via a single bond(s); may comprise
those having a spiro structure; and includes a monocyclic
ring-type heteroaryl including furyl, thiophenyl, pyrrolyl,
imidazolyl, pyrazolyl, thiazolyl, thiadiazolyl, isothiazolyl,
isoxazolyl, oxazolyl, oxadiazolyl, triazinyl, tetrazinyl, triaz-
olyl, tetrazolyl, furazanyl, pyridyl, pyrazinyl, pyrimidinyl,
pyridazinyl, etc., and a fused ring-type heteroaryl including
benzofuranyl, benzothiophenyl, isobenzofuranyl, dibenzo-
furanyl, dibenzothiophenyl, benzoimidazolyl, benzothiaz-
olyl, benzoisothiazolyl, benzoisoxazolyl, benzoxazolyl,
isoindolyl, indolyl, benzoindolyl, indazolyl, benzothiadiaz-
olyl, quinolyl, isoquinolyl, cinnolinyl, quinazolinyl, benzo-
quinazolinyl, quinoxalinyl, benzoquinoxalinyl, naphthyridi-
nyl, carbazolyl, benzocarbazolyl, dibenzocarbazolyl,
phenoxazinyl, phenothiazinyl, phenanthridinyl, benzodiox-
olyl, dihydroacridinyl, etc. “Halogen” includes F, Cl, Br, and
L

[0032] In addition, “substituted” in the expression “sub-
stituted or unsubstituted” means that a hydrogen atom in a
certain functional group is replaced with another atom or
another functional group, i.e. a substituent. The substituents
of the substituted (C1-C30)alkyl, the substituted (C6-C30)
aryl(ene), the substituted (5- to 30-membered)heteroaryl
(ene), the substituted (3- to 7-membered)heterocycloalkyl,
the substituted (C3-C30)cycloalkyl, the substituted (C6-
C30)ar(C1-C30)alkyl, and the substituted (C3-C30) mono-
or polycyclic, alicyclic or aromatic ring, or the combination
thereof, in R, L, Ar, and R, to R, are each independently
at least one selected from the group consisting of deuterium;
halogen; cyano; carboxyl; nitro; hydroxy; (C1-C30)alkyl;
halo(C1-C30)alkyl; (C2-C30)alkenyl; (C2-C30)alkynyl,
(C1-C30)alkoxy; (C1-C30)alkylthio; (C3-C30)cycloalkyl;
(C3-C30)cycloalkenyl; (3- to 7-membered) heterocy-
cloalkyl; (C6-C30)aryloxy; (C6-C30)arylthio; a (C6-C30)
aryl-substituted or unsubstituted (5- to 30-membered)het-
eroaryl; a (5- to 30-membered)heteroaryl-substituted or
unsubstituted (C6-C30)aryl; tri(C1-C30)alkylsilyl; tri(C6-
C30)arylsilyl; di(C1-C30)alkyl(C6-C30)arylsilyl; (C1-C30)
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alkyldi(C6-C30)arylsilyl; amino; a mono- or di-(C1-C30)
alkylamino; a (C1-C30)alky-substituted or unsubstituted
mono- or di-(C6-C30)arylamino; (C1-C30)alkyl(C6-C30)
arylamino; (C1-C30)alkylcarbonyl; (C1-C30)alkoxycarbo-
nyl; (C6-C30)arylcarbonyl; di(C6-C30)arylboronyl; di(C1-
C30)alkylboronyl, (C1-C30)alkyl(C6-C30)arylboronyl;
(C6-C30)ar(C1-C30)alkyl; and (C1-C30)alkyl(C6-C30)
aryl, preferably, at least one selected from the group con-
sisting of (Cl-C6)alkyl or (C6-C20)aryl, specifically,
methyl, phenyl, naphthyl or biphenyl.

[0033] The compound represented by formula 1 may be
illustrated by the following compounds, but is not limited
thereto:

C-1
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-continued

C-137

Reaction Scheme 2

[0034] The compounds of formula 1 according to the Cyclization
present disclosure can be prepared by a synthetic method _L
known to one skilled in the art, for example, as shown in the MeO
following reaction scheme. Y
X
[ | T
Reaction Scheme 1 7 %
4\ / 2
NH, Z3
§ 7 Suzuki coupling
h AN §Z7 reaction
o, | |
10, A Z 6
YH % < 7
I Cyclization
A
B(OR), OMe  Intramolecular Heck
reaction
X —_—
o
Zy
Ve N
Zip N N\ /AI U 2D
Il I 3
Z S N Suzuki coupling
reaction
X / z\8
77
Zs §z( Demethylation
—_—

reaction

- .
Intramolecular Heck

Synthesis of OTf
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-continued
Y
i N OTf Ar
\> L/ Suzuki coupling
reaction
N

or Buchwald cross

coupling

Zy 28
// \
Zz /Z7

N2 75y

[0035] In reaction schemes 1 and 2, Z, to Z,,, L, Ar, R},
and R, , are as defined in formula 1, X represents hydrogen,
and Y represents boronic acid or pinacolborate.

[0036] The present disclosure may provide the organic
electroluminescent material comprising the organic elec-
troluminescent compound of formula 1 and an organic
electroluminescent device comprising the organic electrolu-
minescent material.

[0037] The organic electroluminescent material may be
comprised solely of the organic electroluminescent com-
pound of the present disclosure, and may further comprise
conventional materials included in the organic electrolumi-
nescent material.

[0038] The organic electroluminescent device according
to the present disclosure includes a first electrode; a second
electrode; and at least one organic material layer interposed
between the first electrode and the second electrode.

[0039] One of the first electrode and the second electrode
may be an anode and the other may be a cathode. The
organic layer comprises a light-emitting layer, and may
further comprise at least one layer selected from a hole
injection layer, a hole transport layer, a hole auxiliary layer,
a light-emitting auxiliary layer, an electron transport layer,
an electron buffer layer, an electron injection layer, an
interlayer, a hole blocking layer, and an electron blocking
layer.

[0040] The organic electroluminescent compound repre-
sented by formula 1 of the present disclosure may be
comprised in at least one layer of the light-emitting layer, the
hole injecting layer, the hole transport layer, the hole aux-
iliary layer, the light-emitting auxiliary layer, the electron
transport layer, the electron buffer layer, the electron imjec-
tion layer, the interlayer, the hole blocking layer, and the
electron blocking layer. According to the case, it may be,
preferably, comprised in at least one layer of the electron
buffer layer and the electron transport layer. When used in
the electron buffer layer, the organic electroluminescent
compound of formula 1 of the present disclosure may be
comprised as an electron buffer material. When used in the
electron transport layer, the organic electroluminescent com-
pound of formula 1 of the present disclosure may be
comprised as an electron transport material.

24
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[0041] The light-emitting layer may include at least one
host and at least one dopant. If necessary, the light-emitting
layer may comprise a co-host material, i.e., a plurality of two
or more host materials.

[0042] The host compound to be used in the present
disclosure may be a phosphorescent host compound or a
fluorescent host compound. While the kinds of host com-
pound to be used are not particularly limited, specifically, the
host compound may be a fluorescent host compound, for
example, may be an anthracene compound represented by
the following formula 11.

11
(Ar33)rr

7\

Arg 1

\/

(Ar34):s

[0043] wherein formula 11,

[0044] Ar,, and Ar;, each independently represent a sub-
stituted or unsubstituted (C6-C30)aryl, or a substituted or
unsubstituted (5- to 30-membered)heteroaryl, preferably a
substituted or unsubstituted (C6-C25)aryl, or a substituted or
unsubstituted (5- to 25-membered)heteroaryl, more prefer-
ably a substituted or unsubstituted (C6-C18)aryl, or a sub-
stituted or unsubstituted (5- to 18-membered)heteroaryl;
Ar,; and Ar,, each independently represent hydrogen, deu-
terium, halogen, cyano, nitro, hydroxy, a substituted or
unsubstituted (C1-C30)alkyl, a substituted or unsubstituted
(C6-C30)aryl, a substituted or unsubstituted (5- to 30-mem-
bered)heteroaryl, a substituted or unsubstituted (C3-C30)
cycloalkyl, a substituted or unsubstituted (C1-C30)alkoxy, a
substituted or unsubstituted (C1-C30)alkylsilyl, a substi-
tuted or unsubstituted (C6-C30)arylsilyl, a substituted or
unsubstituted (C6-C30)ar(C1-C30)alkylsilyl, or
—NR,;R,,; Ry, and R,, each independently represent
hydrogen, a substituted or unsubstituted (C6-C30)aryl, or a
substituted or unsubstituted (5- to 30-membered)heteroaryl;
or may be bonded to each other to form a (3- to 30-mem-
bered) mono- or polycyclic, alicyclic or aromatic ring, or a
combination of alicyclic and aromatic rings whose carbon
atom may be replaced with at least one heteroatom selected
from nitrogen, oxygen, and sulfur; preferably halogen,
cyano, or a substituted or unsubstituted (C1-C20)alkyl, more
preferably halogen, cyano, or a substituted or unsubstituted
(C1-C10)alkyl; rr and ss each independently represent an
integer of 1 to 4; and where rr or ss is an integer of 2 or more,
each of Ar,; or Ar;, may be the same or different.

[0045] According to one embodiment of the present dis-
closure, Ar,; and Ar,, each independently represent a sub-
stituted or unsubstituted phenyl, a substituted or unsubsti-
tuted biphenyl, a substituted or unsubstituted naphthylene, a
substituted or unsubstituted fluorene, a substituted or unsub-
stituted spirofluorene, a substituted or unsubstituted pyrene,
a substituted or unsubstituted benzoanthracene, a substituted
or unsubstituted phenanthrene, a substituted or unsubstituted
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carbazole, a substituted or unsubstituted dibenzofuran, a _continued
substituted or unsubstituted dibenzothiophene, or a substi- 06
tuted or unsubstituted benzonaphthofuran, etc.

[0046] The host material of the present disclosure repre-
sented by formula 11 may be specifically illustrated by the
following compounds, but is not limited thereto:

H1
O H-7
H-2 O 'O
O O O :
: Q Q
O O O :
N ' Q O
O O O h
H-11
H-S
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-continued -continued

[0047] The dopant compound to be used in the present
disclosure may be a phosphorescent dopant compound or a
fluorescent dopant compound. Specifically, the dopant com-

H-78  pound may be a fluorescent dopant compound, for example,
may be a condensed polycyclic amine derivative represented
by the following formula 21.

/Ar42
Al‘41 LH—N
O )

[0048] wherein formula 21,

[0049] wherein Ar,, represents a substituted or unsubsti-
tuted (C6-C50)aryl or styryl; [, represents a single bond, a
substituted or unsubstituted (C6-C30)arylene, or a substi-
tuted or unsubstituted (3- to 30-membered)heteroarylene;
Ar,, and Ar,, each independently represent hydrogen, deu-
terium, a halogen, a substituted or unsubstituted (C1-C30)

alkyl, a substituted or unsubstituted (C6-C30)aryl, or a
N substituted or unsubstituted (3- to 30-membered)heteroaryl;
or may be linked to an adjacent substituent(s) to form a (3-

to 30-membered) mono- or polycyclic, alicyclic or aromatic
ring, or a combination of alicyclic and aromatic rings whose
carbon atom may be replaced with at least one heteroatom
selected from nitrogen, oxygen, and sulfur; tt represents 1 or
2; and where tt is 2, each of
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may be the same or different.

[0050] A preferable aryl group for Ar,, includes a substi-
tuted or unsubstituted phenyl, a substituted or unsubstituted
fluorenyl, a substituted or unsubstituted anthryl, a substi-
tuted or unsubstituted pyrenyl, a substituted or unsubstituted
chrysenyl, a substituted or unsubstituted benzofluorenyl, and
spiro[fluoren-benzofluorene], etc.

[0051] The compound of formula 21 may be illustrated by
the following compounds, but is not limited thereto:

D-1
o
D-2
()
O C
F A
D-3
\|/\/
A
(T
O C
F
D-4
F F
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[0052] The organic electroluminescent device of the pres-
ent disclosure may further comprise at least one compound
selected from the group consisting of an arylamine-based
compound and a styrylarylamine-based compound in the
organic layer.

[0053] Also, in the organic electroluminescent device of
the present disclosure, the organic layer may further com-
prise at least one metal selected from the group consisting of
metals of Group 1, metals of Group 2, transition metals of
the 4th period, transition metals of the 5th period, lan-
thanides, and organic metals of the d-transition elements of
the Periodic Table, or at least one complex compound
comprising such a metal.

[0054] Also, the organic electroluminescent device of the
present disclosure further comprises at least one light-
emitting layer comprising a blue, red or green light-emitting
compound known in the art in addition to the compound of
the present disclosure, so that it may emit white light.
Further, if necessary, it may further include a yellow or
orange light-emitting layer.

[0055] In the organic electroluminescent device of the
present disclosure, preferably, at least one layer (hereinafter,
“a surface layer”) selected from a chalcogenide layer, a
metal halide layer, and a metal oxide layer may be placed on
an inner surface(s) of one or both electrode(s). Specifically,
a chalcogenide (including oxides) layer of silicon and alu-
minum is preferably placed on an anode surface of an
electroluminescent medium layer, and a metal halide layer
or a metal oxide layer is preferably placed on a cathode
surface of an electroluminescent medium layer. The opera-
tion stability for the organic electroluminescent device may
be obtained by the surface layer. Preferably, the chalco-
genide includes SiO,(1<X<2), AlO,(1=X<1.5), SiON; SiA-
ION, etc.; the metal halide includes LiF, MgF,, CaF,, a rare
earth metal fluoride, etc.; and the metal oxide includes Cs,O,
Li,0, MgO, SrO, BaO, Ca0, etc.

[0056] A hole injection layer, a hole transport layer, an
electron blocking layer, or a combination thereof can be used
between the anode and the light-emitting layer. The hole
injection layer may be multi-layers in order to lower the hole
injection barrier (or hole injection voltage) from the anode
to the hole transport layer or the electron blocking layer,
wherein each of the multi-layers may use two compounds
simultaneously. The hole transport layer and the electron
blocking layer may also be multi-layers.

[0057] An electron buffer layer, a hole blocking layer, an
electron transport layer, an electron injection layer, or a
combination thereof can be used between the light-emitting
layer and the cathode. The electron buffer layer may be
multi-layers in order to control the injection of the electron
and improve the interfacial properties between the light-
emitting layer and the electron injection layer, wherein each
of the multi-layers may use two compounds simultaneously.
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The hole blocking layer or the electron transport layer may
also be multi-layers, wherein each layer may use a plurality
of compounds. The hole blocking layer or the electron
transport layer may also be multi-layers, wherein each layer
may use a plurality of compounds.

[0058] The light-emitting auxiliary layer may be placed
between the anode and the light-emitting layer, or between
the cathode and the light-emitting layer. When the light-
emitting auxiliary layer is placed between the anode and the
light-emitting layer, it can be used for promoting the hole
injection and/or the hole transport, or for preventing the
overflow of electrons. When the light-emitting auxiliary
layer is placed between the cathode and the light-emitting
layer, it can be used for promoting the electron injection
and/or the electron transport, or for preventing the overflow
of holes. Also, the hole auxiliary layer may be placed
between the hole transport layer (or hole injection layer) and
the light-emitting layer, and may be effective to promote or
block the hole transport rate (or the hole injection rate),
thereby enabling the charge balance to be controlled. Also,
the electron blocking layer may be placed between the hole
transport layer (or the hole injection layer) and the light-
emitting layer, and can confine the excitons within the
light-emitting layer by blocking the overflow of electrons
from the light-emitting layer to prevent a light-emitting
leakage. When an organic electroluminescent device
includes two or more hole transport layers, the hole transport
layer, which is further included, may be used as a hole
auxiliary layer or an electron blocking layer. The hole
auxiliary layer and the electron blocking layer may have an
effect of improving the efficiency and/or the lifespan of the
organic electroluminescent device.

[0059] In addition, in the organic electroluminescent
device of the present disclosure, a mixed region of an
electron transport compound and a reductive dopant, or a
mixed region of a hole transport compound and an oxidative
dopant may be placed on at least one surface of a pair of
electrodes. In this case, the electron transport compound is
reduced to an anion, and thus it becomes easier to inject and
transport electrons from the mixed region to an electrolu-
minescent medium. Furthermore, the hole transport com-
pound is oxidized to a cation, and thus it becomes easier to
inject and transport holes from the mixed region to the
electroluminescent medium. Preferably, the oxidative dop-
ant includes various Lewis acids and acceptor compounds,
and the reductive dopant includes alkali metals, alkali metal
compounds, alkaline earth metals, rare-carth metals, and
mixtures thereof. A reductive dopant layer may be employed
as a charge generating layer to prepare an organic electrolu-
minescent device having two or more light-emitting layers
and emitting white light.

[0060] Forming each layer of the organic electrolumines-
cent device of the present disclosure can apply one method
of dry film-forming methods such as vacuum evaporation,
sputtering, plasma, ion plating methods, etc., or wet film-
forming methods such as ink jet printing, nozzle printing,
slot coating, spin coating, dip coating, flow coating methods,
etc. The first and the second host compounds of the present
disclosure may be film-formed by a co-evaporation process
or a mixture-evaporation process.

[0061] When using a wet film-forming method, a thin film
can be formed by dissolving or diffusing materials forming
each layer into any suitable solvent such as ethanol, chlo-
roform, tetrahydrofuran, dioxane, etc. The solvent can be
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any solvent where the materials forming each layer can be
dissolved or diffused, and where there are no problems in
film-formation capability.

[0062] Also, the organic electroluminescent device of the
present disclosure can be used for the manufacture of
display devices such as smartphones, tablets, notebooks,
PCs, TVs, or display devices for vehicles, or lighting devices
such as an outdoor or indoor lighting.

[0063] Hereinafter, the preparation method of an organic
electroluminescent compound according to the present dis-

/N\

N
=N

QH

OQ
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closure, and the properties thereof will be explained in detail
with reference to the representative compounds of the pres-
ent disclosure in order to understand the present disclosure
in detail. However, the present disclosure is not limited by
the following examples.

EXAMPLE 1: PREPARATION OF COMPOUND

C-32
[0064]
0
NH,
C[ |

N\O
Br

PTSA

FtOH, 1,4-dioxane
reflux

B(OH),

A®:

Pd(PPhs)y/aq. Na,CO;

;/N\
N

Toluene, EtOH, 120° C.

Pd(OAc),/PCy;HBE,/Cs,CO;

o-Xylene, reflux
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Preparation of Compound 1-1

C-32

[0065] 3'-(4,6-diphenyl-1.3,5-triazin-2-y1)-[1,1'-biphe-
nyl]-4-carbaldehyde (15.7 g, 38 mmol), 6-bromo-N-phenyl-
benzene-1,2-diamine (10 g, 38 mmol), and para-toluenesul-
fonic acid (0.7 g, 4 mmol), 100 mL of ethanol, and 100 mL
of 1,4-dioxane were added into a reaction vessel and
refluxed for 24 hours. After completion of the reaction, the
organic layer mixture was cooled to room temperature and
filtered to obtain compound 1-1 (10 g, yield: 41%)).

Preparation of Compound 1-2

[0066] Compound 1-1 (9 g, 14 mmol), 2-chlorophenyl
boronic acid (2.8 g, 18 mmol), tetrakis(triphenylphosphine)
palladium(0) (0.5 g, 0.4 mmol), sodium carbonate (3.6 g, 34
mmol), 70 mL of toluene, 17 mL of ethanol, and 17 mL of
distilled water were added into a reaction vessel and stirred
at 120° C. for 5 hours. After completion of the reaction, the
organic layer mixture was cooled to room temperature and
then was extracted with ethyl acetate. After the extracted
organic layer was dried with magnesium sulfate, the solvent
was removed therefrom with a rotary evaporator. Thereafter,
the remaining product was purified by column chromatog-
raphy to obtain compound 1-2 (8.3 g, yield: 88%).

Preparation of Compound C-32

[0067] Compound 1-2 (7.3 g, 11 mmol), palladium(II)
acetate (0.2 g, 1 mmol), tricyclohexylphosphine tetrafluo-
roborate (0.8 g, 2 mmol), cesium carbonate (10.4 g, 32
mmol), and 53 mL of o-xylene were added into a reaction
vessel and refluxed for 5 hours. After completion of the
reaction, the mixture was washed with distilled water and
extracted with ethyl acetate. After the extracted organic layer
was dried with magnesium sulfate, the solvent was removed
therefrom with a rotary evaporator. Thereafter, the remain-
ing product was purified by column chromatography to
obtain compound C-32 (2 g, yield: 29%).

[0068] The sample was heated at 10 K/min and the mid-
point of the transition was defined as the glass transition

temperature (Tg). The glass transition temperature was
measured by differential scanning calorimetry (Model
Q2000, TA Instruments).

MW uv PL M.P. Tg

C-32 651.77 324 nm 499 nm 291° C. 164° C.

[Device Example 1] Producing a Blue
Light-Emitting Organic Electroluminescent Ddvice
Containing the Present Compound

[0069] An OLED device was produced by using the
organic electroluminescent compound of the present disclo-
sure. First, a transparent electrode ITO thin film (10€2/sq) on
a glass substrate for an OLED (GEOMATEC CO., LTD.)
was subjected to an ultrasonic washing with acetone and
isopropyl alcohol, sequentially, and then was stored in
isopropanol. Next, the ITO substrate was mounted on a
substrate holder of a vacuum vapor deposition apparatus.
Compound HI-1 was introduced into a cell of the vacuum
vapor deposition apparatus, and the pressure in the chamber
of the apparatus was then controlled to 1077 torr. Thereafter,
an electric current was applied to the cell to evaporate the
introduced material, thereby forming a first hole injection
layer having a thickness of 60 nm on the ITO substrate. And
then compound HI-2 was then introduced into another cell
of the vacuum vapor deposition apparatus, and an electric
current was applied to the cell to evaporate the introduced
material, thereby forming a second hole injection layer
having a thickness of 5 nm on the first hole injection layer.
Compound HT-1 was introduced into another cell of the
vacuum vapor deposition apparatus. Thereafter, an electric
current was applied to the cell to evaporate the introduced
material, thereby forming a first hole transport layer having
a thickness of 20 nm on the second hole injection layer.
Compound HT-2 was then introduced into another cell of the
vacuum vapor deposition apparatus, and an electric current
was applied to the cell to evaporate the introduced material,
thereby forming a second hole transport layer having a
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thickness of 5 nm on the first hole transport layer. After
forming the hole injection layers and the hole transport
layers, a light-emitting layer was then deposited as follows.
Compound H-15 as a host was introduced into one cell of the
vacuum vapor deposition apparatus and compound D-38 as
a dopant was introduced into another cell of the apparatus.
The two materials were evaporated at a different rate and the
dopant was deposited in a doping amount of 3 wt %, based
on the total weight of the host and dopant, to form a
light-emitting layer having a thickness of 20 nm on the
second hole transport layer. Next, compound C-32 as an
electron buffer material was deposited on the light emitting
layer to a thickness of 5 nm, and then compound ET-1 as an
electron transport material was introduced into one cell and
evaporated to deposit an electron transport layer having a
thickness of 30 nm on the electron buffer layer. After
depositing compound EI-1 as an electron injection layer
having a thickness of 2 nm on the electron transport layer,
an Al cathode having a thickness of 80 nm was deposited by
another vacuum vapor deposition apparatus on the electron
injection layer. Thus, an OLED device was produced. For
each of the materials, each of the compounds were used by
purifying by vacuum sublimation at 1075 torr.

[COMPARATIVEEXAMPLES 1 AND 2] A BLUE
LIGHT-EMITTING ORGANIC
ELECTROLUMINESCENT DEVICE NOT
ACCORDING TO THE PRESENT DISCLOSURE

[0070] In Comparative Examples 1 and 2, an OLED
device was produced in the same manner as in the Device
Example 1 except that the electron buffer material shown in
Table 1 below was used as the electron buffer material.

[0071] The driving voltage of luminance of 1,000 nits,
luminous efficiency, and lifespan of 2,000 nits of the organic
electroluminescent device of Device Example 1 were mea-
sured. As a result, a luminous efficiency of 5.5 cd/A was
obtained at a voltage of 4.6 V, and blue light of 1,000 cd/m*
was confirmed. Also, the time taken for the emission to
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reduce from 100% to 90% was 49.3 hours when a constant
current is applied at a luminance of 2,000 nits.

[0072] The luminous efficiency and the glass transition
temperature of Device Example 1 and Comparison
Examples 1 and 2 were measured and are shown in the
following Table 1.

TABLE 1
Luminous

Electron Buffer Efficiency  Glass Transition

Material (cd/A) (Tg)
Device Example 1 C-32 5.5 164° C.
Comparative A-1 4.4 116° C.
Example 1
Comparative A-2 5.3 No Detection
Example 2
[0073] In general, a display device such as a smartphone

may instantaneously generate heat to a temperature of 60° C.
or higher, and should operate stably even in an extreme
temperature condition of —-40° C. to 105° C. To satisfy this
requirement, the organic electroluminescent material of
OLED requires high thermal stability, and thus should have
a high glass transition temperature. In general, it is prefer-
able to have a glass transition temperature of 120° C. or
higher for commercial use since if the glass transition
temperature is low, the material is denatured, thereby mak-
ing it difficult to achieve the desired device characteristics
and losing commercial merit.

[0074] Referring to Table 1 above, an OLED device using
the organic electroluminescent compound C-32 according to
the present disclosure, as an electron buffer material, exhibit
characteristics similar to or more excellent than those of
conventional compounds in terms of voltage and luminous
efficiency, and has a high glass transition temperature. Thus,
it can be confirmed that it is advantageous not only for
forming a layer by vapor deposition but also for use in a
display device such as a smartphone.

[0075] The compounds used in the Device Example and
Comparative Examples are shown in Table 2 below.

TABLE 2

Hole Injection
Layer/
Hole Transport
Layer
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TABLE 2-continued
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1. An organic electroluminescent compound represented
by the following formula 1:

M

wherein formula 1,

7, to 7, each independently represent CR,; or N;

R, represents hydrogen, deuterium, halogen, a substituted
or unsubstituted (C1-C30)alkyl, a substituted or unsub-
stituted (C6-C30)aryl, a substituted or unsubstituted (5-
to 30-membered)heteroaryl, a substituted or unsubsti-
tuted (3- to 7-membered)heterocycloalkyl, or a substi-
tuted or unsubstituted (C3-C30)cycloalkyl; or may be
linked to an adjacent substituent to form a substituted
or unsubstituted, (C3-C30) mono- or polycyclic, alicy-
clic or aromatic ring, or a combination of alicyclic and
aromatic rings, whose carbon atom may be replaced
with at least one heteroatom selected from nitrogen,
oxygen, and sulfur;

L represents a single bond, a substituted or unsubstituted
(C6-C30)arylene, or a substituted or unsubstituted (5-
to 30-membered)heteroarylene;

Ar represents hydrogen, deuterium, halogen, a substituted
or unsubstituted (C1-C30)alkyl, a substituted or unsub-
stituted (C6-C30)aryl, a substituted or unsubstituted (5-
to 30-membered)heteroaryl, a substituted or unsubsti-
tuted (C3-C30)cycloalkyl, a substituted or unsubsti-
tuted (3- to 7-membered)heterocycloalkyl, a substi-
tuted or unsubstituted (C6-C30)ar(C1-C30)alkyl,
—NR;)R),  —SiRHR IR, —SRye),
—O(R,,), cyano, nitro or hydroxy;

R,; to Ry, each independently represent hydrogen, deu-
terium, halogen, a substituted or unsubstituted (C1-
C30)alkyl, a substituted or unsubstituted (C6-C30)aryl,
a substituted or unsubstituted (5- to 30-membered)
heteroaryl, a substituted or unsubstituted (3- to 7-mem-
bered)heterocycloalkyl, or a substituted or unsubsti-
tuted (C3-C30)cycloalkyl; or may be linked to an
adjacent substituent to form a substituted or unsubsti-
tuted, (C3-C30) mono- or polycyclic, alicyclic or aro-
matic ring, or a combination of alicyclic and aromatic
rings, whose carbon atom may be replaced with at least
one heteroatom selected from nitrogen, oxygen, and
sulfur;

the heteroaryl(ene) contains at least one heteroatom
selected from B, N, O, S, Si, and P.

2. The organic electroluminescent compound according to
claim 1, wherein R, L, Ar and R,, to R, , the substituents
of the substituted (C1-C30)alkyl, the substituted (C6-C30)
aryl(ene), the substituted (5- to 30-membered)heteroaryl
(ene), the substituted (3- to 7-membered)heterocycloalkyl,
the substituted (C3-C30)cycloalkyl, the substituted (C6-
C30)ar(C1-C30)alkyl, and the substituted (C3-C30) mono-
or polycyclic, alicyclic or aromatic ring, or the combination
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thereof each independently, represent at least one selected
from the group consisting of deuterium; halogen; cyano;
carboxyl; nitro; hydroxy; (C1-C30)alkyl; halo(C1-C30)
alkyl; (C2-C30)alkenyl, (C2-C30)alkynyl; (C1-C30)alkoxy;
(C1-C30)alkylthio, (C3-C30)cycloalkyl; (C3-C30)cycloalk-
enyl; (3- to 7-membered)heterocycloalkyl; (C6-C30)ary-
loxy; (C6-C30)arylthio; a (C6-C30)aryl-substituted or
unsubstituted (5- to 30-membered)heteroaryl; a (5- to
30-membered)heteroaryl-substituted or unsubstituted (C6-
C30)aryl;  tri(C1-C30)alkylsilyl;  tri(C6-C30)arylsilyl;
di(C1-C30)alkyl(C6-C30)arylsilyl;  (C1-C30)alkyldi(C6-
C30)arylsilyl; amino; a mono- or di-(C1-C30)alkylamino; a
(C1-C30)alky-substituted or unsubstituted mono- or di-(C6-
C30)arylamino; (C1-C30)alkyl(C6-C30)arylamino; (C1-
C30)alkylcarbonyl; (C1-C30)alkoxycarbonyl; (C6-C30)
arylcarbonyl, di(C6-C30)arylboronyl; di(C1-C30)
alkylboronyl; (C1-C30)alkyl(C6-C30)arylboronyl; (C6-
C30)ar(C1-C30)alkyl; and (C1-C30)alkyl(C6-C30)aryl.

3. The organic electroluminescent compound according to
claim 1, wherein,

7, to Z,, each independently represent CR, or N;

R, represents hydrogen, or may be linked to an adjacent
substituent to form a (C5-C10) mono- or polycyclic,
alicyclic or aromatic ring, or a combination of alicyclic
and aromatic rings, whose carbon atom may be
replaced with at least one heteroatom selected from
nitrogen, oxygen, and sulfur;

L represents a single bond, or a substituted or unsubsti-
tuted (C6-C20)arylene;

Ar represents a substituted or unsubstituted (C6-C25)aryl,
a substituted or unsubstituted (5- to 25-membered)
heteroaryl, or —N(R; )(R,).

4. The organic electroluminescent compound according to
claim 1, wherein

Z, to Z,, each independently represent CR; or N;

R, represents hydrogen, or may be linked to an adjacent
substituent to form a benzene ring or benzofuran ring;

L represents a single bond, or a (C1-C6)alkyl-substituted
or unsubstituted (C6-C20)arylene;

Ar represents an unsubstituted (C6-C20)aryl, at least one
(C6-Cl2)aryl-substituted or unsubstituted (5- to
25-membered)heteroaryl, or —NR;;)(R ).

5. The organic electroluminescent compound according to

claim 1, wherein the compound represented by Formula 1 is
at least one selected from the group consisting of:
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6. An organic electroluminescent material comprising the
organic electroluminescent compound according to claim 1.

7. An organic electroluminescent device comprising the
organic electroluminescent compound according to claim 1.

8. The organic electroluminescent device according to
claim 7, wherein the organic electroluminescent compound
is comprised in at least one layer of an electron buffer
material and an electron transport layer.

9. A display device comprising the organic electrolumi-
nescent compound according to claim 1.
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