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ORGANIC ELECTROLUMINESCENT
COMPOUND AND ORGANIC
ELECTROLUMINESCENT DEVICE
COMPRISING THE SAME

TECHNICAL FIELD

[0001] The present disclosure relates to organic electrolu-
minescent compounds and an organic electroluminescent
device comprising the same.

BACKGROUND FIELD

[0002] Among display devices, an electroluminescent
device (EL device) is a self-light-emitting 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, by
using small aromatic diamine molecules and aluminum
complexes as materials for forming a light-emitting layer
[Appl. Phys. Lett. 51, 913, 1987].

[0003] An organic electroluminescent device (OLED) has
a structure comprising an anode, a cathode, and an organic
layer between the anode and the cathode, wherein the
organic layer may comprise a hole injection layer, a hole
transport layer, an electron blocking layer, a light-emitting
layer, a hole blocking layer, an electron transport layer, an
electron injection layer, etc. In the organic electrolumines-
cent device, when a voltage is applied, holes and electrons
are injected from the anode and the cathode, respectively, to
the light-emitting layer, in which excitons having high
energies are formed by a recombination of the holes and the
electrons. The exciton’s energy puts the organic luminescent
compound in an excited state, and light is emitted by energy
released while returning from the excited state to a ground
state. Accordingly, the most important factor determining
luminous efficiency in an organic electroluminescent device
is a light-emitting material.

[0004] The EL material can be categorized into a host
material and a dopant material according to their functions.
Generally, a device having the most excellent EL character-
istic has a structure comprising a light-emitting layer formed
by doping a dopant to a host. A host/dopant system is for
increasing light-emitting efficiency by energy transfer from
a host to a dopant. The host and dopant materials greatly
influence the efficiency and lifespan of the EL device when
using a dopant/host material system.

[0005] Until now, iridium(Ill) complexes have been
widely known as a dopant of phosphorescent materials, and
bis(2-(2'-benzothienyl)-pyridinato-N,C3"iridium(acetylac-
etonate) ((acac)lr(btp),), tris(2-phenylpyridine)iridium (Ir
(ppy)s) and bis(4,6-difluorophenylpyridinato-N,C2)picoli-
nate iridium (Firpic) as red, green, and blue light-emitting
material, respectively.

[0006] However, considering EL characteristic require-
ments for a middle or large-sized panel of OLED, a devel-
opment of a dopant compound of iridium complexes pro-
viding more excellent EL. performance, such as long
lifespan, high efficiency and high color purity, is still needed.
[0007] In particular, in order to realize full color display,
to which an organic EL device is applied, a pixel configured
to emit a particular color called “saturated” color is required.
In particular, saturated red, green, and blue pixels are
required. These saturated colors can be measured by using a
CIE coordinate publicly known in the art.

Dec. 6, 2018

[0008] 1In order to express more various colors, a color
purity of each of red, green, and blue should be high. In case
of red color, the closer to the red color coordinate near 0.680
(CIE X-coordinate standard), the higher the color purity is.
Accordingly, a requirement for a suitable dopant compound
is increased.

[0009] U.S. Pat. No. 7,951,472 discloses iridium com-
plexes having 2-phenylquinoline-based ligand as a dopant
compound of OLED, but iridium complexes having fused
azabenzofluorene is not disclosed.

DISCLOSURE OF THE INVENTION

Problems to be Solved

[0010] The object of the present disclosure is first, to
provide compounds capable of producing an organic elec-
troluminescent device with excellent color purity and effi-
ciency, and second, to provide an organic electroluminescent
device comprising the compounds.

Solution to Problems

[0011] As a result of intensive studies to achieve the
technical objects above, the present inventors found that the
object can be achieved by an organic electroluminescent
compound represented by the following formula 1:

@

m(R\l)
Ry X
oRe)—r
AN
nh—1
7 T
>, o ]
_ 2R2) _‘
[0012] wherein
[0013] X represents CR;;R,, O or S;
[0014] R, to R, each independently, represent hydrogen,

deuterium, a substituted or unsubstituted (C1-C10)alkyl, or
a substituted or unsubstituted (C6-C30)aryl,

[0015] R, represents hydrogen, or a substituted or unsub-
stituted (C1-C10)alkyl;

[0016] R,, and R,, each independently, represent a sub-
stituted or unsubstituted (C1-C10)alkyl, or a substituted or
unsubstituted (C6-C30)aryl;

[0017] m and n, each independently, represent an integer
of 0 to 4;

[0018] o represents an integer of 0 to 2;

[0019] where m, n or o is an integer of 2 or more, each of

R, each of R,, or each of R; may be the same or different;
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[0020] L represents
R,
0
:: / R¢
o
Rs or 5
[0021] where L is
Ry
0=
:‘ / Rg,
‘0
Rs
[0022] Rs to R,, each independently, represent hydrogen,

deuterium, a substituted or unsubstituted (C1-C10)alkyl, or
a substituted or unsubstituted (C6-C30)aryl;

[0023] where L is

[0024] R, to R,,, each independently, represent hydrogen,
deuterium, a substituted or unsubstituted (C1-C10)alkyl, or
a substituted or unsubstituted (C6-C30)aryl; or may be
linked to an adjacent substituent to form a substituted or
unsubstituted 9- to 20-membered heteroaryl including the
pyridine ring linked to Rs to R,,; and

[0025] the heteroaryl may comprise one or more hetero
atoms selected from a nitrogen, an oxygen, and a sulfur, in
addition to the nitrogen atom of the pyridine ring.

Effects of the Invention

[0026] By using a compound according to the present
disclosure, an organic electroluminescent device showing
significant improvement in color purity and efficiency can be
prepared.

EMBODIMENTS OF THE INVENTION

[0027] 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.

[0028] The present disclosure relates to a compound rep-
resented by formula 1 above, an organic electroluminescent
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material comprising said compound, and an organic elec-
troluminescent device comprising said compound.

[0029] Hereinafter, the compound represented by formula
1 of the present disclosure will be specifically described in
detail.

[0030] Herein, “(C1-C10)alkyl” indicates a linear or
branched alkyl having 1 to 10 carbon atoms, in which the
number of carbon atoms is preferably 1 to 5, and more
preferably 1 to 4, and includes, as a specific example,
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-
butyl, tert-butyl, n-pentyl, 1-methylbutyl, 2-methylbutyl,
3-methylbutyl, 1,1-dimethylpropyl, 1,2-dimethylpropyl,
2,2-dimethylpropyl, and 1-ethylpropyl. Herein, “(C6-C30)
aryl” indicates a monocyclic or fused ring radical derived
from an aromatic hydrocarbon having 6 to 30 ring backbone
carbon atoms, in which the number of ring backbone carbon
atoms is preferably 6 to 20, more preferably 6 to 15, and
includes, as a specific example, phenyl, biphenyl, terphenyl,
naphthyl, binaphthyl, phenylnaphthyl, naphthylphenyl, phe-
nylterphenyl, fluorenyl, phenylfluorenyl, benzofluorenyl,
dibenzofluorenyl, phenanthrenyl, phenylphenanthrenyl,
anthracenyl, indenyl, triphenylenyl, pyrenyl, tetracenyl,
perylenyl, chrysenyl, naphthacenyl, fluoranthenyl, etc.
[0031] Herein, “3- to 30-membered heteroaryl” indicates
an aryl group having 3 to 30 ring backbone atoms, including
at least one hetero atom selected from the group consisting
of B, N, O, S, Si, and P, in which, the number of ring
backbone atoms is preferably 9 to 20, and more preferably
9 to 16, and the number of hetero atoms is preferably 1 to
4. Herein, heteroaryl may be a monocyclic ring, or a fused
ring condensed with at least one benzene ring; may be
partially saturated; and the heteroaryl may be one formed by
linking at least one heteroaryl or aryl group to a heteroaryl
group via a single bond(s); and includes a monocyclic
ring-type heteroaryl such as 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 such as
benzofuranyl, benzothiophenyl, isobenzofuranyl, dibenzo-
furanyl, dibenzothiophenyl, benzoimidazolyl, benzothiaz-
olyl, benzoisothiazolyl, benzoisoxazolyl, benzoxazolyl,
isoindolyl, indolyl, indazolyl, benzothiadiazolyl, quinolyl,
isoquinolyl, cinnolinyl, quinazolinyl, quinoxalinyl, carba-
zolyl, phenoxazinyl, phenanthridinyl, benzodioxolyl, etc.
[0032] Herein, “substituted” in the expression “substituted
or unsubstituted” means that hydrogen atom in a certain
functional group is replaced with another atom or another
functional group, i.e. a substituent. In R, to R, of formula
1 of the present disclosure, the substituents of the substituted
alkyl, the substituted aryl, or the substituted heteroaryl each
independently, are at least one selected from the group
consisting of deuterium; a halogen; a cyano; a carboxyl; a
nitro; a hydroxyl; a (C1-C30)alkyl; a halo(C1-C30)alkyl; a
(C2-C30)alkenyl; a (C2-C30)alkynyl; a (C1-C30)alkoxy; a
(C1-C30)alkylthio; a (C3-C30)cycloalkyl; a (C3-C30)cy-
cloalkenyl; a 3- to 7-membered heterocycloalkyl; a (C6-
C30)aryloxy; a (C6-C30)arylthio; a 3- to 30-membered
heteroaryl unsubstituted or substituted with a (C6-C30)aryl,
a (C6-C30)aryl unsubstituted or substituted with a (C1-C30)
alkyl, a cyano, a 3- to 30-membered heteroaryl or a tri(C6-
C30)arylsilyl; a tri(C1-C30)alkylsilyl; a tri(C6-C30)arylsi-
lyl; a di(C1-C30)alkyl(C6-C30)arylsilyl; a (C1-C30)alkyldi
(C6-C30)arylsilyl; an amino; a mono- or di- (C1-C30)
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alkylamino; a mono- or di-(C6-C30)arylamino; a (C1-C30)
alkyl(C6-C30)arylamino; a (C1-C30)alkylcarbonyl; a (C1-
C30)alkoxycarbonyl; a (C6-C30)arylcarbonyl; a di(C6-C30)
arylboronyl; a di(C1-C30)alkylboronyl; a (C1-C30)alkyl
(C6-C30)arylboronyl; a (C6-C30)aryl(C1-C30)alkyl; and a
(C1-C30)alkyl(C6-C30)aryl; preferably, are each indepen-
dently, deuterium or a (C1-C6)alkyl.

[0033] In formula 1, X represents CR,R,,, O or S.
[0034] In formula 1, R, to R, are each independently
hydrogen, deuterium, a substituted or unsubstituted (C1-
Cl0)alkyl, or a substituted or unsubstituted (C6-C30)aryl;
preferably, hydrogen, a substituted or unsubstituted (C1-C5)
alkyl, or a substituted or unsubstituted (C6-C20)aryl; more
preferably, hydrogen, an unsubstituted (C1-C4)alkyl, or a
(C6-C15)aryl unsubstituted or substituted with a (C1-C4)
alkyl. For example, R, to R; may be each independently
hydrogen, methyl, isobutyl, tert-butyl, or phenyl unsubsti-
tuted or substituted with methyl, isobutyl, or tert-butyl.
[0035] In formula 1, R, represents hydrogen, or a substi-
tuted or unsubstituted (C1-C10)alkyl; and preferably, hydro-
gen.

[0036] In formula 1, L represents
Ry
0
\: Rg
",
Rs or
[0037] In formula 1,if L is
R;
"O
: / Re,
‘0
Rs

R to R, are each independently hydrogen, deuterium, a
substituted or unsubstituted (C1-C10)alkyl, or a substituted
or unsubstituted (C6-C30)aryl; preferably, hydrogen, a sub-
stituted or unsubstituted (C1-C5)alkyl, or a substituted or
unsubstituted (C6-C15)aryl; more preferably, hydrogen, an
unsubstituted (C1-C15)alkyl, or an unsubstituted (C6-C15)
aryl. For example, I may be hydrogen, methyl, isobutyl,
tert-butyl, pentyl, or phenyl.

[0038] In formula 1,if L is

R; to R}, may be each independently hydrogen, deuterium,
a substituted or unsubstituted (C1-C10)alkyl, or a substi-
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tuted or unsubstituted (C6-C30)aryl or at least two of R, to
R, may be linked to each other as an adjacent substituent to
form a substituted or unsubstituted 9- to 20-membered
heteroaryl including the pyridine ring linked to Ry to R,
and the heteroaryl may comprise one or more hetero atoms
selected from a nitrogen, an oxygen, and a sulfur in addition
to the nitrogen atom of the pyridine ring; preferably, hydro-
gen, a substituted or unsubstituted (C1-C5)alkyl, or a sub-
stituted or unsubstituted (C6-C20)aryl or at least two of Ry
to R, may be linked to an adjacent substituent to form a 9-
to 16-membered heteroaryl which includes the pyridine ring
linked to Ry to R, and is unsubstituted or substituted with
a (C1-Cl5)alkyl, and the heteroaryl may comprise one or
more hetero atoms selected from a nitrogen, an oxygen, and
a sulfur in addition to the nitrogen atom of the pyridine ring;
and for example, hydrogen, methyl, or phenyl substituted
with methyl or at least two of Rq to R, may be linked to
each other as an adjacent substituent to form a quinoline
which includes the pyridine ring linked to Rq to R, and is
unsubstituted or substituted with a (C1-C6)alkyl.

[0039] In formula 1, R,, and R, are each independently,
a substituted or unsubstituted (C1-C10)alkyl, or a substi-
tuted or unsubstituted (C6-C30)aryl. R, and R, , each inde-
pendently may be preferably a substituted or unsubstituted
(C1-C5)alkyl, or a substituted or unsubstituted (C6-C20)
aryl; more preferably, a (C1-C4)alkyl unsubstituted or sub-
stituted with deuterium, or an unsubstituted (C6-C15)aryl;
and for example, methy] unsubstituted or substituted with
deuterium, ethyl unsubstituted or substituted with deute-
rium, or phenyl.

[0040] In formula 1, m and n, each independently, repre-
sent an integer of 0 to 4; o represents an integer of 0 to 2;
and where m, n or o is an integer of 2 or more, each of R,
each of R,, or each of R, may be the same or different.

[0041] According to one embodiment of the present dis-
closure, in formula 1, X may represent CR, R ,, Oor S; R,
to R may be each independently hydrogen, a substituted or
unsubstituted (C1-C5)alkyl, or a substituted or unsubstituted
(C6-C20)aryl; R, may represent hydrogen; L may represent

R;
o=
. Re;
o/
Rs

R, to R, may be each independently hydrogen, a substituted
or unsubstituted (C1-CS)alkyl, or a substituted or unsubsti-
tuted (C6-C15)aryl; R, and R, may be each independently,
a substituted or unsubstituted (C1-C5)alkyl, or a substituted
or unsubstituted (C6-C20)aryl; m and n, each independently,
represent an integer of 0 to 4; o represents an integer of 0 to
2; and where m, n or o is an integer of 2 or more, each of
R, each of R,, or each of R; may be the same or different.

[0042] According to another embodiment of the present
disclosure, in formula 1, X may represent CR,;R,,, O or S;
R, to R; may be each independently hydrogen, a substituted
or unsubstituted (C1-CS)alkyl, or a substituted or unsubsti-
tuted (C6-C20)aryl; R, may represent hydrogen; L may
represent
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R, to R, , may be each independently hydrogen, a substituted
or unsubstituted (C1-CS)alkyl, or a substituted or unsubsti-
tuted (C6-C20)aryl, or at least two of R to R;, may be
linked to each other as an adjacent substituent to form a 9-
to 16-membered heteroaryl which includes the pyridine ring
linked to R5 to R, and is unsubstituted or substituted with
a (C1-Cl5)alkyl, and the heteroaryl may comprise one or
more hetero atoms selected from a nitrogen, an oxygen, and
a sulfur in addition to a nitrogen atom of the pyridine ring;
R,, and R,, may be each independently, a substituted or
unsubstituted (C1-C5)alkyl, or a substituted or unsubstituted
(C6-C20)aryl; m and n, each independently, may represent
an integer of 0 to 4; o may represent an integer of 0 to 2; and
where m, n or o is an integer of 2 or more, each of R,, each
of R,, or each of R; may be the same or different.

[0043] According to another embodiment of the present
disclosure, in formula 1, X may represent CR; R,,, O or S;
R, to R; may be each independently hydrogen, an unsub-
stituted (C1-C4)alkyl, or a (C6-C15)aryl unsubstituted or
substituted with a (C1-C4)alkyl; R, may represent hydro-
gen; L may represent

R;
’ 'O
:l / Re;
“
Rs

R, to R, may be each independently hydrogen, an unsub-
stituted (C1-C15)alkyl, or an unsubstituted (C6-C15)aryl;
R,, and R, may be each independently a (C1-C4)alkyl
unsubstituted or substituted with deuterium, or an unsubsti-
tuted (C6-Cl5)aryl; m and n, each independently, may
represent an integer of 0 to 4; 0 may represent an integer of
0 to 2; and where m, n or o is an integer of 2 or more, each
of R, eachof R,, or each of R, may be the same or different.
[0044] According to another embodiment of the present
disclosure, in formula 1, X may represent CR,,R,,, O or S;
R, to R; may be each independently hydrogen, an unsub-
stituted (C1-C4)alkyl, or a (C6-C15)aryl unsubstituted or
substituted with a (C1-C4)alkyl; R, may represent hydro-
gen; [ may represent
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Rq to Ry, may be each independently hydrogen, methyl, or
phenyl substituted with methyl, or at least two of Rg to R,
may be linked to each other as an adjacent substituent to
form a quinoline which includes the pyridine ring linked to
Rg 10 Ry, and is unsubstituted or substituted with a (C1-C6)
alkyl; R,, and R, may be each independently, a (C1-C4)
alkyl unsubstituted or substituted with deuterium, or an
unsubstituted (C6-C15)aryl; m and n, each independently,
may represent an integer of 0 to 4; o0 may represent an integer
of 0 to 2; and where m, n or o is an integer of 2 or more, each
of R, eachof R,, or each of R, may be the same or different.
[0045] According to another embodiment of the present
disclosure, in formula 1, X may represent CR;,R,,, O or §;
R, to R; may be each independently hydrogen, methyl,
isobutyl, tert-butyl, or phenyl unsubstituted or substituted
with methyl, isobutyl, or tert-butyl; R, may represent hydro-
gen; L may represent

Ry
, 0
:' Re;
o/
Rs

Rs to R, may be each independently hydrogen, methyl,
isobutyl, tert-butyl, pentyl, or phenyl; R, and R;, may be
each independently methyl unsubstituted or substituted with
deuterium, ethyl unsubstituted or substituted with deute-
rium, or phenyl; m and n, each independently, may represent
an integer of 0 to 4; o may represent an integer of 0 to 2; and
where m, n or o is an integer of 2 or more, each of R,, each
of R,, or each of R; may be the same or different.

[0046] According to another embodiment of the present
disclosure, in formula 1, X may represent CR,;R;,, O or S;
R, to R; may be each independently hydrogen, methyl,
isobutyl, tert-butyl, or phenyl unsubstituted or substituted
with methyl, isobutyl, or tert-butyl; R, may represent hydro-
gen; L may represent

R, to R, may be each independently hydrogen, methyl, or
phenyl substituted with methyl; or at least two of Rg to Ry,
may be linked to each other as an adjacent substituent to
form a quinoline which includes the pyridine ring linked to
R; to Ry, and is unsubstituted or substituted with a (C1-C6)
alkyl; R;; and R;, may be each independently methyl
unsubstituted or substituted with deuterium, ethyl unsubsti-
tuted or substituted with deuterium, or phenyl; m and n, each
independently, may represent an integer of 0 to 4; o may
represent an integer of 0 to 2; and where m, n or o is an
integer of 2 or more, each of R, each of R,, or each of R,
may be the same or different.
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[0047] The compound represented by formula 1 includes
the following compounds, but is not limited thereto:

-continued
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20

-continued
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[0048] The compound according to the present disclosure
may be produced by a synthetic method known to a person
skilled in the art. For example, it may be produced by the
following reaction scheme 1:

Reaction Scheme 1
m(Rl)
IrClzexH,0
2-ethoxy ethanol
—>
M) —
N
n(RZ
m(R\l) }Rl)m
/' N\ 7 "\ o o
R, X X Ry Rs Ry
Rg
Na,CO3
| | . 2-Ethoxyethanol
oRa)— Rslo
N N
..~‘~ ﬁ'CIN —”-‘—
Bhice pat
—————— o
X z
N Z
n(R7) _ | (Rl)n
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-continued

(Ra)

[0049] wherein, R, to R, X, m, n, and o are as defined in
formula 1.

[0050] The present disclosure also discloses an organic
electroluminescent material comprising the compound of
formula 1, and an organic electroluminescent device com-
prising the material.

[0051] The organic electroluminescent material may con-
sist of the organic electroluminescent compound of the
present disclosure as a sole compound, or may further
comprise conventional materials generally used in organic
electroluminescent materials.

[0052] The organic electroluminescent device of the pres-
ent disclosure may comprise a first electrode, a second
electrode, and at least one organic layer between the first and
second electrodes. The organic layer may comprise at least
one organic electroluminescent compound of formula 1.

[0053] One of the first and second electrodes may be an
anode, and the other may be a cathode. The organic layer
may comprise a light-emitting layer, and may further com-
prise 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
injection layer, an interlayer, a hole blocking layer, an
electron buffer layer, and an electron blocking layer.

[0054] Herein, the light-emitting auxiliary layer may be
placed between the anode and the light-emitting layer, or the
cathode and the light-emitting layer, which may be used for
facilitating the injection and/or transport of the hole or for
blocking the overflow of the electron when placed between
the anode and the light-emitting layer, or which may be used
for facilitating the injection and/or transport of the electron
or for blocking the overflow of the hole when placed
between the cathode and the light-emitting layer. In addition,
the hole auxiliary layer is placed between the hole transport
layer (or the hole injection layer) and the light-emitting
layer, which may exhibit facilitating a transport rate (or
injection rate) of a hole or blocking a hole, thereby control-
ling a charge balance. In addition, the electron blocking
layer is placed between the hole transport layer (or the hole
injection layer) and the light-emitting layer, which prevents
light leakage by blocking the overflow of the electron from
the light-emitting layer and confining excitons in the light-
emitting layer. If two or more hole transport layers are
included, the additional hole transport layer(s), which is
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Ry
0=
:=Irl‘l‘ / Rs
(¢}
Rs

(are) included in addition to the hole transport layer, may be
used as the hole auxiliary layer or electron blocking layer.
The hole auxiliary layer or the electron blocking layer
provides excellent efficiencies and improved lifespan of an
organic electroluminescent device.

[0055] The compound represented by formula 1 of the
present disclosure is a dopant material, which may be
included in the light-emitting layer. In addition, the light-
emitting layer may further include one or more host mate-
rials.

[0056] The host compounds which are capable of being
used with the compound of the present disclosure may be the
following compounds represented by formula 2.

Xd Xe
Xc Xf
N
Xa | Xb

Lla

Ms
[0057] wherein
[0058] Ma represents a substituted or unsubstituted, nitro-

gen-containing 5- to 11-membered heteroaryl;

[0059] La represents a single bond, or a substituted or
unsubstituted (C6-C30)arylene;

[0060] Xa to Xh, each independently, represent hydrogen,
deuterium, a halogen, a cyano, a substituted or unsubstituted
(C1-C30)alkyl, a substituted or unsubstituted (C2-C30)alk-
enyl, a substituted or unsubstituted (C2-C30)alkynyl, a
substituted or unsubstituted (C3-C30)cycloalkyl, a substi-
tuted or unsubstituted (C6-C60)aryl, a substituted or unsub-
stituted 3- to 30-membered heteroaryl, a substituted or
unsubstituted tri(C1-C30)alkylsilyl, a substituted or unsub-
stituted tri(C6-C30)arylsilyl, a substituted or unsubstituted
di(C1-C30)alkyl(C6-C30)arylsilyl, a substituted or unsub-
stituted (C1-C30)alkyldi(C6-C30)arylsilyl, a substituted or
unsubstituted (C1-C30)alkyl(C6-C30)arylamino, or a sub-
stituted or unsubstituted mono- or di-(C6-C30)arylamino; or
may be linked to an adjacent substituent(s) to form a
substituted or unsubstituted (C3-C30) mono- or polycyclic,
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alicyclic or aromatic ring, whose carbon atom(s) may be
replaced with at least one hetero atom selected from the
group consisting of nitrogen, oxygen, and sulfur; and
[0061] the heteroaryl contains at least one hetero atom
selected from B, N, O, S, Si, and P.

[0062] In formula 2, the substituents of a substituted alky],
a substituted alkenyl, a substituted alkynyl, a substituted
cycloalkyl, a substituted aryl, a substituted heteroaryl, a
substituted trialkylsilyl, a substituted triarylsilyl, a substi-
tuted dialkylarylsilyl, a substituted alkyldiarylsilyl, a sub-
stituted alkylarylamino, a substituted monoarylamino, a
substituted diarylamino, or a substituted mono- or polycy-
clic, alicyclic or aromatic ring may be each independently,
at least one selected from the group consisting of deuterium;
a halogen; a cyano; a carboxyl; a nitro; a hydroxyl; a
(C1-C30)alkyl; a halo(C1-C30)alkyl; a (C2-C30)alkenyl; a
(C2-C30)alkynyl; a (C1-C30)alkoxy; a (C1-C30)alkylthio; a
(C3-C30)cycloalkyl; a (C3-C30)cycloalkenyl; a 3- to
7-membered heterocycloalkyl; a (C6-C30)aryloxy; a (C6-
C30)arylthio; a 3- to 30-membered heteroaryl unsubstituted
or substituted with a tri(C6-C30)arylsilyl, a (C6-C30)aryl, a
(C1-C30)alkyl(C6-C30)aryl, or a tri(C6-C30)arylsilyl(C6-
C30)aryl; a (C6-C30)aryl unsubstituted or substituted with a
(C1-C30)alkyl, a halogen, a (C6-C30)aryl or a 3- to
30-membered heteroaryl; a tri(C1-C30)alkylsilyl; a tri(C6-
C30)arylsilyl; a di(C1-C30)alkyl(C6-C30)arylsilyl; a (C1-
C30)alkyldi(C6-C30)arylsilyl; an amino; a mono- or di-(C1-
C30)alkylamino; a mono- or di-{(C6-C30)arylamino; a (C1-
C30)alkyl(C6-C30)arylamino; a (C1-C30)alkylcarbonyl; a
(C1-C30)alkoxycarbonyl; a (C6-C30)arylcarbonyl; a di(C6-
C30)arylboronyl; a di(C1-C30)alkylboronyl; a (C1-C30)
alkyl(C6-C30)arylboronyl; a (C6-C30)aryl(C1-C30)alkyl,
and a (C1-C30)alkyl(C6-C30)aryl.

[0063] In formula 2, [a may represent preferably, a single
bond, or a substituted or unsubstituted (C6-C12)arylene; and
more preferably, a single bond, or a (C6-C12)arylene unsub-
stituted or substituted with a tri(C6-C10)arylsilyl. Specifi-
cally, La may represent a single bond, a substituted or
unsubstituted phenylene, a substituted or unsubstituted
naphthylene, or a substituted or unsubstituted biphenylene.
[0064] In formula 2, Ma may represent preferably, a
substituted or unsubstituted, nitrogen-containing 5- to
11-membered heteroaryl; and more preferably, a nitrogen-
containing 6- to 11-membered heteroaryl unsubstituted or
substituted with a cyano, a (C1-Cé)alkyl, a tri(C6-C12)
arylsilyl, a (C6-C18)aryl, ora 5- to 15-membered heteroaryl.
[0065] Specifically, Ma may represent a substituted or
unsubstituted pyrrolyl, a substituted or unsubstituted imida-
zolyl, a substituted or unsubstituted pyrazolyl, a substituted
or unsubstituted triazinyl, a substituted or unsubstituted
tetrazinyl, a substituted or unsubstituted triazolyl, a substi-
tuted or unsubstituted tetrazolyl, a substituted or unsubsti-
tuted pyridyl, a substituted or unsubstituted pyrazinyl, a
substituted or unsubstituted pyrimidinyl, a substituted or
unsubstituted pyridazinyl, a substituted or unsubstituted
benzimidazolyl, a substituted or unsubstituted isoindolyl, a
substituted or unsubstituted indolyl, a substituted or unsub-
stituted indazolyl, a substituted or unsubstituted benzothi-
adiazolyl, a substituted or unsubstituted quinolyl, a substi-
tuted or unsubstituted isoquinolyl, a substituted or
unsubstituted cinnolinyl, a substituted or unsubstituted qui-
nazolinyl, a substituted or unsubstituted naphthyridinyl, or a
substituted or unsubstituted quinoxalinyl. More specifically,
Ma may represent a substituted or unsubstituted triazinyl, a
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substituted or unsubstituted pyrimidinyl, a substituted or
unsubstituted pyridyl, a substituted or unsubstituted qui-
nolyl, a substituted or unsubstituted isoquinolyl, a substi-
tuted or unsubstituted quinazolinyl, a substituted or unsub-
stituted naphthyridinyl, or a substituted or unsubstituted
quinoxalinyl.

[0066] Preferably, Xa to Xh, each independently, may
represent hydrogen, a cyano, a substituted or unsubstituted
(C6-C15)aryl, a substituted or unsubstituted 6- to 20-mem-
bered heteroaryl, or a substituted or unsubstituted tri(C6-
C15)arylsilyl; or may be linked to an adjacent substituent(s)
to form a substituted or unsubstituted 6- to 20-membered,
mono- or polycyclic aromatic ring, whose carbon atom(s)
may be replaced with at least one hetero atom selected from
the group consisting of nitrogen, oxygen, and sulfur. More
preferably, Xa to Xh, each independently, may represent
hydrogen, a cyano, a (C6-C15)aryl unsubstituted or substi-
tuted with a tri(C6-C12)arylsilyl, or a 10- to 20-membered
heteroaryl unsubstituted or substituted with a (C6-C12)aryl;
or may be linked to an adjacent substituent(s) to form a
substituted or unsubstituted benzene, a substituted or unsub-
stituted indole, a substituted or unsubstituted benzoindole, a
substituted or unsubstituted indene, a substituted or unsub-
stituted benzofuran, or a substituted or unsubstituted ben-
zothiophene. Specifically, at least one of Xa to Xh, for
example, Xb, Xc, Xf, or Xg, each independently, may
represent a substituted or unsubstituted dibenzothiophene, a
substituted or unsubstituted dibenzofuran, a substituted or
unsubstituted carbazole, or a substituted or unsubstituted
benzocarbazole; or may be linked to an adjacent substituent
(s) to form a substituted or unsubstituted benzene, a substi-
tuted or unsubstituted indole, a substituted or unsubstituted
benzindole, a substituted or unsubstituted indene, a substi-
tuted or unsubstituted benzofuran, or a substituted or unsub-
stituted benzothiophene.

[0067] More specifically, the compound of formula 2
includes the following, but is not limited thereto.
H2-1
N
N)\N
H2-2
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an organic electroluminescent device comprising the com-
bination are provided.

S
N
.\I/ \
== . .
N [0068] According to another embodiment of the present
disclosure, a combination of the compound represented by
formula 1 and the compound represented by formula 2, and
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[0069] According to another embodiment of the present
disclosure, a mixture or a composition for preparing an
organic electroluminescent device is provided. The mixture
or composition comprises the compound represented by
formula 1. The mixture or composition may be for preparing
a light-emitting layer of an organic electroluminescent
device. The mixture or composition may comprise a host
compound represented by formula 2, besides the compound
of the present disclosure. In addition, the mixture or com-
position may comprise the compound represented by for-
mula 1, which is combined with a host compound repre-
sented by formula 2. In addition, the mixture or composition
may further comprise a conventional material which is
included for preparing an organic electroluminescent device.
[0070] The organic electroluminescent device of the pres-
ent disclosure comprises the compound represented by for-
mula 1, at the same time, the organic electroluminescent
device comprises at least one compound selected from the
group consisting of arylamine-based compounds and styry-
larylamine-based compounds.

[0071] In the organic electroluminescent device of the
present disclosure, the organic layer may further comprise at
least one metal selected from the group consisting of metals
of Group 1, metals of Group 2, transition metals of the 4
period, transition metals of the 5% period, lanthanides and
organic metals of the d-transition elements of the Periodic
Table, or at least one complex compound, besides the
compound represented by formula 1.

[0072] In addition, the organic electroluminescent device
of the present disclosure may emit white light by further
comprising at least one light-emitting layer, which com-
prises a blue electroluminescent compound, a red electrolu-
minescent compound or a green electroluminescent com-
pound known in the art, besides the light-emitting layer of
the present disclosure. If necessary, it may further comprise
a yellow light-emitting layer or an orange light-emitting
layer.

[0073] In the organic electroluminescent device of the
present disclosure, preferably, at least one layer (hereinafter,
“a surface layer”) may be placed on an inner surface(s) of
one or both electrode(s), selected from a chalcogenide layer,
a metal halide layer, and a metal oxide layer. Specifically, a
chalcogenide (includes oxides) layer of silicon or aluminum
is preferably placed on an anode surface of an electrolumi-
nescent medium layer, and a metal halide layer or a metal
oxide layer is preferably placed on a cathode surface of an
electroluminescent medium layer. Such a surface layer pro-
vides operation stability for the organic electroluminescent

0] 0]

POCl

0
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device. Preferably, the chalcogenide includes SiO, (1=X<2),
AlO,(1=X<1.5), SiON, SiAION, 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.

[0074] 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 electroluminescent
medium. Furthermore, the hole transport compound is oxi-
dized to a cation, and thus it becomes easier to inject and
transport holes from the mixed region to the electrolumi-
nescent medium. Preferably, the oxidative dopant includes
various Lewis acids and acceptor compounds, and the reduc-
tive dopant includes alkali metals, alkali metal compounds,
alkaline earth metals, rare-earth metals, and mixtures
thereof. A reductive dopant layer may be employed as a
charge generating layer to prepare an electroluminescent
device having two or more light-emitting layers and emitting
white light.

[0075] In order to form each layer of the organic elec-
troluminescent device of the present disclosure, dry film-
forming methods such as vacuum evaporation, sputtering,
plasma and ion plating methods, or wet film-forming meth-
ods such as ink jet printing, nozzle printing, slot coating,
spin coating, dip coating, and flow coating methods can be
used.

[0076] 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
any solvent where the materials forming each layer can be
dissolved or diffused, and where there are no problems in
film-formation capability.

[0077] Hereinafter, the compound according to the present
disclosure, the preparation method thereof, and the lumi-
nescent properties of the device will be explained in detail
with reference to the following representative compounds.

EXAMPLE 1

Preparation of Compound D-1

[0078]
O B(OH),
Pd(PPh3)4, NazCOg
—_—
Cl \ Sonvent

P

Cl
1-1



US 2018/0351114 Al

109

-continued

T

B(OH),

Pd;(dba)s, S-phos
_— =
| K3P0Oy, Toluene

[0079] 1) Preparation of Compound 1-1

[0080] After introducing malonic acid (38 g, 358 mmol)
and POCI, (356 mL, 3822 mmol) into a reaction vessel, the
mixture was stirred for 10 minutes at room temperature.
After slowly adding 9,9-dimethyl-9H-fluorene-2-amine (50
2, 239 mmol) dropwise thereto, the mixture was stirred at
150° C. After slowly adding H,O dropwise to the mixture,
an extraction with methylene chloride (MC) was conducted.
After removing the solvent, the resultant was purified by
column chromatography to obtain compound 1-1 (33.5 g,
45%).
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IrClzexH,0
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D-1

[0081]

[0082] After introducing compound 1-1 (16.5 g, 53
mmol), 3,5-dimethylphenylboronic acid (9.45 g, 63 mmol),
Pd(PPh,), (1.82 g, 1.58 mmol), Na,CO, (16.70 g, 157.53_
mmol), toluene (214 mL), and H,O (79 mL) into a reaction
vessel, the mixture was under reflux at 120° C. The resultant
was cooled to room temperature, extracted with ethyl acetate
and H,O, and then purified by column chromatography to
obtain compound 1-2 (15.3 g, 76%).

2) Preparation of Compound 1-2
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[0083] 3) Preparation of Compound 1-3

[0084] After introducing compound 1-2 (153 g, 39.85
mmol), isobutyl boronic acid (8.198 g, 79.71 mmol), 2-di-
cyclohexylphosphino-2',6'-dimethoxybiphenyl(S-Phos)
(1.30 g, 2.81 mmol), K PO, (41.43 g, 172.28 mmol), tris
(dibenzylideneacetone)dipalladium(0)(Pd,(dba);) (1.46 g,
1.41 mmol), and toluene (266 mL) into the reaction vessel,
the mixture was stirred for 12 hours. The resultant was
cooled to room temperature, extracted with ethyl acetate and
H,0, and then purified by column chromatography to obtain
compound 1-3 (15.1 g, 93%).

[0085] 4) Preparation of Compound 1-4

[0086] After introducing compound 1-3 (15.1 g, 37.23
mmol), IrCl, xH,O (5.05 g, 16.92 mmol), 2-ethoxy ethanol

(130 mL), and H,O (43.4 mL) into the reaction vessel, the
mixture was under reflux for 24 hours at 130° C., and then
the resultant was cooled to room temperature. After intro-
ducing H,0, the mixture was stirred for 30 minutes, and then
filtered to obtain compound 1-4 (7.9 g, 45%) as solid.

[0087]

[0088] After introducing compound 1-4 (3.5 g, 1.69
mmol), 2,8-dimethylnonane-4,6-dione (3.11 g, 16.88
mmol), K,CO; (2.34 g, 16.88 mmol), and 2-ethoxyethanol
(21 mL) into the reaction vessel, the mixture was reacted
overnmght at room temperature and filtered. The obtained

5) Preparation of Compound D-1
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solid was purified by column chromatography to obtain
compound D-1 (0.7 g, 18%).

Molecular
Weight MW) MP(°C) UV(m) PL(um)
D-1 1184.62 330 288 615
EXAMPLE 2
Preparation of Compound D-12
[0089]
M
Na.zCOg

2-Bthoxyethanol

[0090]
mmol), acetylacetone (3.8 g, 38.10 mmol), Na,CO; (4.04 g,
38.10 mmol), and 2-ethoxyethanol (48 mL), the mixture was
reacted overnight and then filtered. The obtained solid was

purified by column chromatography to obtain compound
D-12 (3 g, 36%).

After introducing compound 1-4 (7.9 g, 3.81

MW MP(°C)  UV(m) PL(m)

D-12 1100.46 372 276 617
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EXAMPLE 3
Preparation of Compound D-61

[0091]

B(OH),

Pd,(dba);, S-phos
—_—
K;PO,, Toluene

[0092]
[0093]

1) Preparation of Compound 3-1

After introducing compound 1-2 (67.2 g, 181.68
mmol), m-tolyl boronic acid (49.40 g, 363.35 mmol), tris
(dibenzylideneacetone)dipalladium(0)(Pd,(dba),) (6.65 g,
7.27 mmol), K;PO, (188.97 g, 890.23 mmol), 2-dicyclo-
hexylphosphino-2',6'-dimethoxybiphenyl(s-phos) (6.00 g,
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IrClg 'XH20

—_—
2-ethoxy ethanol
H,0

HO Z

"
NaOH

2-Ethoxyethanol
H0

14.53 mmol), and toluene (1200 mL) into a 2 L round-
bottom flask, the mixture was stirred under reflux for 24
hours. After completion of the reaction, the reaction product
was cooled to room temperature, then extracted with ethyl
acetate and treated with MgSO,,. The reaction mixture was
purified by column chromatography to obtain compound 3-1
(46 g, 58%).



US 2018/0351114 Al

[0094] 2) Preparation of Compound 3-2

[0095] After introducing compound 3-1(46 g, 104.64
mmol), IrCl; xH,0(14.22 g, 47.56 mmol), 2-ethoxyethanol
(365 mL, 0.13 M), and H,O (122 mL) into a 1 L round-
bottom flask under nitrogen atmosphere, the mixture was
stirred under reflux for 24 hours. The reaction mixture was
cooled to room temperature. The solvent was removed
therefrom as much as possible, and then after adding water
(500 mL), the mixture was stirred for 30 minutes. The
reaction mixture was rinsed with methanol and hexane and
dried to obtain compound 3-2 (50.7 g, 97%).

[0096] 3) Preparation of Compound D-61

[0097] After introducing compound 3-2 (10 g, 4.53
mmol), picolinic acid (1.11 g, 9.05 mmol), NaOH (0.36 g,
9.05 mmol), 2-ethoxyethanol (105 mL, 0.043 M) and H,O
(10 mL) into a 250 mL round-bottom flask under nitrogen
atmosphere, the mixture was stirred at room temperature for
24 hours. After completion of the reaction, water (330 ml.)
was added. Thereafter, the mixture was stirred for 30 min-
utes and then filtered. The obtained resultant was purified by
column chromatography to obtain compound D-61(0.8 g,
30%).

DEVICE EXAMPLES 1-1 and 1-2

Preparation of OLED Comprising a Dopant of the
Present Disclosure

[0098] OLED comprising the organic electroluminescent
compound of the present disclosure was produced. A trans-
parent electrode indium tin oxide (ITO) thin film (10 €2/sq)
on a glass substrate for an organic light-emitting diode
(OLED) (Geomatec) was subjected to an ultrasonic washing
with acetone, ethanol, and distilled water, sequentially, and
then was stored in isopropanol. The ITO substrate was then
mounted on a substrate holder of a vacuum vapor depositing
apparatus. HI-1 was introduced into a cell of the vacuum
vapor depositing apparatus, and then the pressure in the
chamber of said apparatus was controlled to 107° torr.
Thereafter, an electric current was applied to the cell to
evaporate the above introduced material, thereby forming a
first hole injection layer having a thickness of 80 nm on the
ITO substrate. HI-2 was introduced into another cell of the
vacuum vapor depositing apparatus, and was evaporated by
applying an electric current to the cell, thereby forming a
second hole injection layer having a thickness of S nm on the
first hole injection layer. HT-1 was introduced into a cell of
the vacuum vapor depositing apparatus, and was evaporated
by applying an electric current to the cell, thereby forming
a first hole transport layer having a thickness of 10 nm on the
second hole injection layer. HT-2 was introduced into
another cell of the vacuum vapor depositing apparatus, and
was evaporated by applying an electric current to the cell,
thereby forming a second hole transport layer having a
thickness of 60 nm on the first hole transport layer. Then, the
light-emitting layer on the hole injection layers and the hole
transport layers was formed as follows. Compound H2-16
was introduced into one cell of the vacuum vapor depositing
apparatus as a host, and a dopant material shown in Table 1
below was introduced into another cell. Thereafter, the host
material was evaporated, and simultaneously, the dopant
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material was evaporated at different rates from the host
material, so that the dopant was deposited in a doping
amount of 3 wt % based on the total amount of the host and
dopant to form a light-emitting layer having a thickness of
40 nm on the second hole transport layer. ET-1 and FEl-1
were introduced into two cells of the vacuum vapor depos-
iting apparatus, respectively, and evaporated at a 1:1 rate to
form an electron transport layer having a thickness of 30 nm
on the light-emitting layer. After depositing El-1 as an
electron injection layer having a thickness of 2 nm, an Al
cathode having a thickness of 80 nm was then deposited by
another vacuum vapor deposition apparatus on the electron
injection layer to produce OLED.

HI-2
NC CN
>/ \<
N N
NC / \ CN
—N N=—
NC CN

HT-1

&
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Q’Q

COMPARATIVE EXAMPLE 1-1
Preparation of OLED Comprising a Conventional
Dopant

[0099] OLED was produced in the same manner as in
Device Example 1-1, except that compound RD-1 below
was used as a dopant for a light-emitting layer.

RD-1
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[0100] The evaluation result of the OLED prepared in
Device Examples 1-1 and 1-2, and Comparative Example
1-1 above is shown in Table 1 below.

TABLE 1
Voltage Efficiency Color Coordinate
Host Dopant V) (cd/A) (%, ¥)

Device H2-16 D-12 4.2 327 668 331
Example 1-1
Device H2-16 D-1 4.1 34.0 669 330
Example 1-2
Comparative H2-16 RD-1 4.2 224 660 338
Example 1-1
[0101] By using an organic electroluminescent compound

of the present disclosure, it is possible to provide an organic
electroluminescent device with excellent efficiency and
color purity compared to the conventional electrolumines-
cent compound.
[0102] This can be understood that an azabenzo[b]fluo-
rene ligand of the Device Example attributes the organic
electroluminescent device to have better efficiency com-
pared to the quinoline ligand of the Comparative Example.
Besides, the substituent (alkyl substituent in the Device
Example above) is introduced on the outside of azabenzo
[b]fluorene ligand according to the present disclosure, and it
can be understood that the substituent applies a steric
hindrance to the octahedral structure of the iridium complex,
thereby reducing Triplet-Triplet Annihilation to maximize
the characteristic which improves efficiency.
[0103] Upon comparing the azabenzo[b]fluorene ligand of
the present disclosure with an azabenzo[a]fluorene ligand,
according to the quantum mechanics simulation results, the
bond distance between the azabenzo[b]fluorene ligand and
the iridium metal is shorter than the one between the
azabenzo[a]fluorene ligand and the iridium metal. It can be
predicted that the shorter the bond distance, the stronger the
spin orbital coupling by an iridium atom is applied to have
better efficiency.

1. An organic electroluminescent compound represented
by the following formula 1:

@

m(Rl)
_ \ —
/ N\
R, X
o(R3)_|
AN
Cnp—L
& | """"""
\\ n
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wherein
X represents CR ;R ,. O or §;

R, to R,, each independently, represent hydrogen, deute-
rium, a substituted or unsubstituted (C1-C10)alkyl, or a
substituted or unsubstituted (C6-C30)aryl;

R, represents hydrogen, or a substituted or unsubstituted
(C1-C10)alkyl,

R,; and R,,, each independently, represent a substituted
or unsubstituted (C1-Cl10)alkyl, or a substituted or
unsubstituted (C6-C30)aryl;

m and n, each independently, represent an integer of 0 to
4
o represents an integer of 0 to 2;

where m, nor o is an integer of 2 or more, each of R, each
of R,, or each of R; may be the same or different;

L represents

Ry
o=
:l / Re
o
Rs or ;
where L is

R;
o=
:‘ / Re,
“
Rs

R; to R, each independently, represent hydrogen, deute-
rium, a substituted or unsubstituted (C1-C10)alkyl, or a
substituted or unsubstituted (C6-C30)aryl; where L is

Rg to R, each independently, represent hydrogen, deu-
terium, a substituted or unsubstituted (C1-C10)alkyl, or
a substituted or unsubstituted (C6-C30)aryl; or may be
linked to an adjacent substituent to form a substituted
or unsubstituted 9- to 20-membered heteroary! includ-
ing the pyridine ring linked to Ry to R,,; and the
heteroaryl may comprise one or more hetero atoms
selected from a nitrogen, an oxygen, and a sulfur in
addition to the nitrogen atom of the pyridine ring.
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2. The organic electroluminescent compound according to
claim 1, wherein

R,; and R,, are each independently, a substituted or
unsubstituted (C1-C5)alkyl, or a substituted or unsub-
stituted (C6-C20)aryl.

3. The organic electroluminescent compound according to

claim 1, wherein

R, to R; are each independently hydrogen, a substituted or
unsubstituted (C1-C5)alkyl, or a substituted or unsub-
stituted (C6-C20)aryl.

4. The organic electroluminescent compound according to

claim 1, wherein

R,, and R, are each independently, a (C1-C4)alkyl
unsubstituted or substituted deuterium, or an unsubsti-
tuted (C6-C15)aryl;

R, to R; are each independently hydrogen, an unsubsti-
tuted (C1-C4)alkyl, or a (C6-C15)aryl unsubstituted or
substituted with a (C1-C4)alkyl; and

R, is hydrogen.
5. The organic electroluminescent compound according to
claim 1, wherein

R, to R, are each independently hydrogen, a substituted or
unsubstituted (C1-C5)alkyl, or a substituted or unsub-
stituted (C6-C15)aryl.

6. The organic electroluminescent compound according to

claim 1, wherein

Rg to R}, are each independently hydrogen, a substituted
or unsubstituted (C1-CS)alkyl, or a substituted or
unsubstituted (C6-C20)aryl; or

at least two of Rg to R, may be linked to each other as
an adjacent substituent to form a 9- to 16-membered
heteroaryl which includes the pyridine ring linked to Rg
to Ry, and is unsubstituted or substituted with a (C1-
C15)alkyl, and the heteroaryl may comprise one or
more hetero atoms selected from a nitrogen, an oxygen,
and a sulfur in addition to a nitrogen atom of the
pyridine ring.
7. The organic electroluminescent compound according to
claim 1, wherein the compound represented by formula 1 is
selected from the group consisting of:

D-1
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-continued
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-continued
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D-5

D-6

D-7
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D-73
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D-89

8. The organic electroluminescent device comprising the
organic electroluminescent compound according to claim 1.
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