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light emitting diode, and a display device, the compound

ABSTRACT

A compound for an organic optoelectronic device, an organic

including moieties represented by the following Chemical
Formula 1; Chemical Formula 4; and one of Chemical For-
mulae 2 and 3;

[Chemical Formula 3]

NS
g

[Chemical Formula 4]

21 Claims, 5 Drawing Sheets
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COMPOUND FOR ORGANIC
OPTOELECTRONIC DEVICE, ORGANIC
LIGHT EMITTING DIODE INCLUDING THE
SAME AND DISPLAY DEVICE INCLUDING
THE ORGANIC LIGHT EMITTING DIODE

BACKGROUND

1. Field

Embodiments relate to a compound for an organic opto-
electronic device, an organic light emitting diode including
the same, and a display including the organic light emitting
diode.

2. Description of the Related Art

An organic optoelectronic device is, in a broad sense, a
device for transforming photo-energy to electrical energy or,
conversely, a device for transforming electrical energy to
photo-energy.

An organic optoelectronic device may be classified as fol-
lows in accordance with its driving principles. One type of
organic optoelectronic device is an electronic device driven as
follows: excitons are generated in an organic material layer by
photons introduced from an external light source to a device;
the excitons are separated into electrons and holes; and the
electrons and holes are respectively transferred to different
electrodes and used as a current source (a voltage source).

Another type of organic optoelectronic device is an elec-
tronic device driven as follows: a voltage or a current is
applied to at least two electrodes to inject holes and/or elec-
trons into an organic material semiconductor positioned at an
interface of the electrodes, and the device is driven by the
injected electrons and holes.

For example, the organic optoelectronic device may
include an organic light emitting diode (OLED), an organic
solar cell, an organic photo-conductor drum, an organic tran-
sistor, an organic memory device, and the like. and may
include a hole injecting or transporting material, an electron
injecting or transporting material, or a light emitting material.

The organic light emitting diode (OLED) has recently
drawn attention due to an increase in demand for a flat panel
display. In general, organic light emission refers to transfor-
mation of electrical energy to photo-energy.

SUMMARY

Embodiments are directed to a compound for an organic
optoelectronic device, an organic light emitting diode includ-
ing the same, and a display including the organic light emit-
ting diode.

The embodiments may be realized by providing a com-
pound for an organic optoelectronic device, the compound
including moieties represented by the following Chemical
Formula 1; Chemical Formula 4; and one of Chemical For-
mulae 2 and 3;

. [Chemical Formula 1]
R
,\» S
Pa
x L \_/
a* *
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[Chemical Formula 2]
Y. 2
e R
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/ X
#
/\’
b*
[Chemical Formula 3]
D
\ ] X
Y
/\’
b*
[Chemical Formula 4]
c*
\
Ly
\
/N—Arl
AP

wherein, in Chemical Formulae 1 to 4, X 1s O, S,
(0=8S=0), (P—0), or (C=0).Y is CRR" or NR', R, R",
R, and R? are each independently hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 an alkylthiol group, a substituted or unsubstituted
C6 to C20 an arylthiol group, a substituted or unsubstituted
C1 to C20 heterocyclothiol group, a substituted or unsubsti-
tuted C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof, Ar' and Ar*
are each independently a substituted or unsubstituted C6 to
C30 aryl group or a substituted or unsubstituted C2 to C30
heteroaryl group, L is a single bond, a substituted or unsub-
stituted C2 to C6 alkenylene group, a substituted or unsub-
stituted C2 to C6 alkynylene group, a substituted or unsub-
stituted C6 to C30 arylene group, a substituted or
unsubstituted C2 to C30 heteroarylene group, or a combina-
tion thereof, n1s O or 1, two adjacent *s of Chemical Formula
1 are linked to respective *s of Chemical Formula 2 or 3 to
provide a fused ring, and one of a* of Chemical Formula 1 an
b* of Chemical Formula 2 or 3 are linked to ¢* of Chemical
Formula 4 through a sigma bond, and the other of a* and b*,
not linked to c¢*, is hydrogen.

The compound may include a moiety represented by the
following Chemical Formula 5:
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[Chemical Formula 5]

wherein in Chemical Formula 5, X is O, S, (0=S=0),
(P=0), or (C=0),Y is CRR" or NR', R, R", R", and R” are
each independently hydrogen, deuterium, a halogen, a cyano
group, a hydroxyl group, an amino group, a substituted or
unsubstituted C1 to C20 amine group, a nitro group, a cat-
boxyl group, a ferrocenyl group, a substituted or unsubsti-
tuted C1 to C20 alkyl group, a substituted or unsubstituted C6
to C30 aryl group, a substituted or unsubstituted C2 to C30
heteroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20 ary-
loxy group, a substituted or unsubstituted C3 to C40 silyloxy
group, a substituted or unsubstituted C1 to C20 acyl group, a
substituted orunsubstituted C2 to C20 alkoxycarbonyl group,
a substituted or unsubstituted C2 to C20 acyloxy group, a
substituted or unsubstituted C2 to C20 acylamino group, a
substituted or unsubstituted C2 to C20 alkoxycarbonylamino
group, a substituted or unsubstituted C7 to C20 aryloxycar-
bonylamino group, a substituted or unsubstituted C1 to C20
sulfamoylamino group, a substituted or unsubstituted C1 to
C20 sulfonyl group, a substituted or unsubstituted C1 to C20
an alkylthiol group, a substituted or unsubstituted C6 to C20
an arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted C1 to
C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof, and one of a* and b* of
the above Chemical Formula 5 forms a sigma bond with the
¢* of the above Chemical Formula 4, and the other of a* and
b*, not linked to ¢ *, is hydrogen.

The compound may be represented by the following
Chemical Formula 6:

[Chemical Formula 6]

wherein, in Chemical Formula 6, X is O, S, (0—S—0),
(P=0), or (C=0),Y is CR'R" or NR'", R", R", R* and R? are
each independently hydrogen, deuterium, a halogen, a cyano
group, a hydroxyl group, an amino group, a substituted or
unsubstituted C1 to C20 amine group, a nitro group, a cat-
boxyl group, a ferrocenyl group, a substituted or unsubsti-
tuted C1 to C20alkyl group, a substituted or unsubstituted C6
to C30 aryl group, a substituted or unsubstituted C2 to C30
heteroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20 ary-
loxy group, a substituted or unsubstituted C3 to C40 silyloxy
group, a substituted or unsubstituted C1 to C20 acyl group, a
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4

substituted orunsubstituted C2 to C20 alkoxycarbonyl group,
a substituted or unsubstituted C2 to C20 acyloxy group, a
substituted or unsubstituted C2 to C20 acylamino group, a
substituted or unsubstituted C2 to C20 alkoxycarbonylamino
group, a substituted or unsubstituted C7 to C20 aryloxycar-
bonylamino group, a substituted or unsubstituted C1 to C20
sulfamoylamino group, a substituted or unsubstituted C1 to
C20 sulfonyl group, a substituted or unsubstituted C1 to C20
an alkylthiol group, a substituted or unsubstituted C6 to C20
an arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted C1 to
C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof, Ar* and Ar” are each
independently a substituted or unsubstituted C6 to C30 aryl
group or a substituted or unsubstituted C2 to C30 heteroaryl
group, [ is a single bond, a substituted or unsubstituted C2 to
C6 alkenylene group, a substituted or unsubstituted C2 to C6
alkynylene group, a substituted or unsubstituted C6 to C30
arylene group, a substituted or unsubstituted C2 to C30 het-
eroarylene group, or a combination thereof, and nis O or 1.

Y may be CR'R", and R' and R" may each independently be
hydrogen, deuterium, a halogen, a cyano group, a hydroxyl
group, an amino group, a substituted or unsubstituted C1 to
C20 amine group, a nitro group, a carboxyl group, a ferroce-
nyl group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl group, a
substituted or unsubstituted C2 to C30 heteroaryl group, a
substituted or unsubstituted C1 to C20 alkoxy group, a sub-
stituted or unsubstituted C6 to C20 aryloxy group, a substi-
tuted or unsubstituted C3 to C40 silyloxy group, a substituted
orunsubstituted C1 to C20 acyl group. a substituted or unsub-
stituted C2 to C20 alkoxycarbonyl group, a substituted or
unsubstituted C2 to C20 acyloxy group, a substituted or
unsubstituted C2 to C20 acylamino group, a substituted or
unsubstituted C2 to C20 alkoxycarbonylamino group, a sub-
stituted or unsubstituted C7 to C20 aryloxycarbonylamino
group, a substituted or unsubstituted C1 to C20 sulfamoy-
lamino group, a substituted or unsubstituted C1 to C20 sul-
fonyl group, a substituted or unsubstituted C1 to C20 an
alkylthiol group, a substituted or unsubstituted C6 to C20
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted C1 to
C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof.

Y may be NR', and R' may be hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 an alkylthiol group, a substituted or unsubstituted
C6to C20 arylthiol group. a substituted or unsubstituted C1 to
C20 heterocyclothiol group, a substituted or unsubstituted C1
to C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof.

The compound may be represented by the following
Chemical Formula 7:
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[Chemical Formula 7]

wherein, in Chemical Formula 7, X is O, S, SO,
(0=5=0),PO(P—=0), or CO(C=0),Y is CR'R" or NR", R,
R", R, and R* are each independently hydrogen, deuterium,
a halogen, a cyano group, a hydroxyl group, an amino group,
a substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2 to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 an alkylthiol group, a substituted or unsubstituted
C6 to C20 an arylthiol group, a substituted or unsubstituted
C1 to C20 heterocyclothiol group, a substituted or unsubsti-
tuted C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof, Ar* and Ar®
are each independently a substituted or unsubstituted C6 to
C30 aryl group or a substituted or unsubstituted C2 to C30
heteroaryl group, L is a single bond, a substituted or unsub-
stituted C2 to C6 alkenylene group, a substituted or unsub-
stituted C2 to C6 alkynylene group, a substituted or unsub-
stituted C6 to C30 arylene group, a substituted or
unsubstituted C2 to C30 heteroarylene group, or a combina-
tion thereof, and nis O or 1.

Y may be CRR", and R' and R" may each independently be
hydrogen, deuterium, a halogen, a cyano group, a hydroxyl
group, an amino group, a substituted or unsubstituted C1 to
C20 amine group, a nitro group, a carboxyl group, a ferroce-
nyl group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl group, a
substituted or unsubstituted C2 to C30 heteroaryl group, a
substituted or unsubstituted C1 to C20 alkoxy group, a sub-
stituted or unsubstituted C6 to C20 aryloxy group, a substi-
tuted or unsubstituted C3 to C40 silyloxy group, a substituted
orunsubstituted C1 to C20 acyl group, a substituted or unsub-
stituted C2 to C20 alkoxycarbonyl group, a substituted or
unsubstituted C2 to C20 acyloxy group, a substituted or
unsubstituted C2 to C20 acylamino group, a substituted or
unsubstituted C2 to C20 alkoxycarbonylamino group, a sub-
stituted or unsubstituted C7 to C20 aryloxycarbonylamino
group, a substituted or unsubstituted C1 to C20 sulfamoy-
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6

lamino group, a substituted or unsubstituted C1 to C20 sul-
fonyl group, a substituted or unsubstituted C1 to C20 an
alkylthiol group, a substituted or unsubstituted C6 to C20 an
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted C1 to
C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof.

Y may be NR', and R' may be hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 an alkylthiol group, a substituted or unsubstituted
C6to C20 arylthiol group. a substituted or unsubstituted C1 to
C20 heterocyclothiol group, a substituted or unsubstituted C1
to C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof.

The compound may be represented by one of the following
Chemical Formulae A-1 to A-7 and A-9 to A-51:
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The compound may be represented by one of the following
Chemical Formulae B-1 to B-32:



US 9,246,107 B2
21 22
-conti

oo r NI es R
SEACN I 0
%
S
’\?@ V‘. 3.0
3 ‘.

%?%fj .0
378 4o R 0



US 9,246,107 B2
23 24
ntinued in

111111



US 9,246,107 B2
25

=
o % |

@m
wh,

O

Aot

CIs) A0
ﬁ ’:?



US 9,246,107 B2

O3, 0 O

5. g O
Y,
: &

O30 O30

30 o Q
e O



US 9,246,107 B2
29 30

-continued -continued
[B-31] [C-2]

O@ o O.O
TSR o0

C w
be O
o
[B-32] O
O 35
S O
9
The compound may be represented by one of the following O

Chemical Formulae C-1 to C-41:
45

QY

- O
. - Q






.WO‘M WQ.OJ OWQJ
WCOJ .%Q‘qﬂ WCOJ






US 9,246,107 B2

38



US 9,246,107 B2

YysTek Qo0
|
(-0 :

J

,,



US 9,246,107 B2
41 42

[C-35]
5

00, oY
O t o0

O w g
g

Oy Qs

[[[[[[



US 9,246,107 B2
43 44

-continued -continued
[C-41] [D-3]

QQ.O O
0) : O
O - OO0

The compound may be represented by one of the following

. 25 (D-4]
Chemical Formulae D-1 to D-20:

o QN

(D-3]

s ¢



US 9,246,107



- 0 o 0
zW@NONQO @NONQO - QO
¥ = ON
e e e O
OO W OS w | ﬁ
) S C 5



US 9,246,107 B2

o0

O

O

) ..

o

* Y o

Oy
-

a7

. Y |

50

The compound may be a hole transport material or a hole
injection material for an organic light emitting diode.

The compound may have a triplet excitation energy (T1) of
about 2.0 €V or greater.

The organic optoelectronic device may be selected from
the group of an organic photoelectronic device, an organic
light emitting diode, an organic solar cell, an organic transis-
tor, an organic photoconductor drum, and an organic memory
device.

The embodiments may also be realized by providing an
organic light emitting diode including an anode; a cathode;
and at least one organic thin layer between the anode and the
cathode, wherein the at least one organic thin layer includes
the compound for an organic optoelectronic device according
to an embodiment.

The at least one organic thin layer may be selected from the
group of an emission layer, a hole transport layer (HTL), a
hole injection layer (HIL), an electron transport layer (ETL),
an electron injection layer (EIL), a hole blocking film, and a
combination thereof.

The at least one organic thin layer may include a hole
transport layer (HTL) or a hole injection layer (HIL), and the
compound for an organic optoelectronic device is included in
the hole transport layer (HTL) or the hole injection layer
(HIL).

The at least one organic thin layer may include an emission
layer, and the compound for an organic optoelectronic device
is included in the emission layer.

The at least one organic thin layer may include an emission
layer, and the compound for an organic optoelectronic device
is a phosphorescent host material or fluorescent host material
in the emission layer.

The embodiments may also be realized by providing a
display device including the organic light emitting diode
according to an embodiment.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1to 5 illustrate cross-sectional views of organic light
emitting diodes including compounds according to various
embodiments.

DETAILED DESCRIPTION

Korean Patent Application No. 10-2010-0109425, filed
Nov. 4, 2010, in the Korean Intellectual Property Office on,
and entitled: “Compound for Organic Optoelectronic Device,
Organic Light Emmiting Diode Including the Same and Dis-
play Including the Organic Light Emmiting Diode,” is incor-
porated by reference herein in its entirety.

Example embodiments will now be described more fully
hereinafter with reference to the accompanying drawings;
however, they may be embodied in different forms and should
not be construed as limited to the embodiments set forth
herein. Rather, these embodiments are provided so that this
disclosure will be thorough and complete, and will fully
convey the scope of the invention to those skilled in the art.

In the drawing figures, the dimensions of layers and
regions may be exaggerated for clarity of illustration. It will
also be understood that when a layer or element is referred to
as being “on” another layer or substrate, it can be directly on
the other layer or substrate, or intervening layers may also be
present. Further, it will be understood that when a layer is
referred to as being “under” another layer, it can be directly
under, and one or more intervening layers may also be
present. In addition, it will also be understood that when a
layer is referred to as being “between” two layers, it can be the
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only layer between the two layers, or one or more intervening
layers may also be present. Like reference numerals refer to
like elements throughout.

As used herein, when a definition is not otherwise pro-
vided, the term “substituted” may refer to one substituted
with deuterium, a halogen, a hydroxy group, an amino group,
a substituted or unsubstituted C1 to C20 amine group, nitro
group, a substituted or unsubstituted C3 to C40 silyl group, a
C1 to C30 alkyl group, a C1 to C10 alkylsilyl group, a C3 to
C30 cycloalkyl group, a C6 to C30 aryl group, a C1 to C20
alkoxy group, a fluoro group, aC1 to C10 trifluoroalkyl group
such as a trifluoromethyl group, or a cyano group, instead of
at least hydrogen of substituents or compounds.

As used herein, when specific definition is not otherwise
provided, the prefix “hetero” may refer to one including 1 to
30f N, O, S, or P, and remaining carbons in one ring.

As used herein, when a definition is not otherwise pro-
vided, the term “combination thereof” may refer to at least
two substituents bound to each other by a linker, or at least
two substituents condensed to each other.

As used herein, when a definition is not otherwise pro-
vided, the term “alkyl group” may refer to an aliphatic hydro-
carbon group. The alkyl group may be a saturated alkyl group
that does not include any alkene group or alkyne group. The
alkyl may be an unsaturated alkyl group that includes at least
one alkene group or alkyne group. The term “alkene” group
may refer to a group in which at least two carbon atoms are
bound in at least one carbon-carbon double bond, and the
term “alkyne” group may refer to a group in which at least two
carbon atoms are bound in at least one carbon-carbon triple
bond. Regardless of being saturated or unsaturated, the alkyl
may be branched, linear, or cyclic.

The alkyl group may have 1 to 20 carbon atoms. The alkyl
group may be a medium-sized alkyl having 1 to 10 carbon
atoms. The alkyl group may be a lower alkyl having 1 to 6
carbon atoms.

For example, a C1-C4 alkyl may have 1 to 4 carbon atoms
and may be selected from the group of methyl, ethyl, propyl,
iso-propyl, n-butyl, iso-butyl, sec-butyl, and t-butyl.

Examples of an alkyl group may be selected from a methyl
group, an ethyl group, a propyl group, an isopropyl group, a
butyl group, an isobutyl group, a t-butyl group, a pentyl
group, a hexyl group, an ethenyl group, a propenyl group, a
butenyl group, a cyclopropyl group, a cyclobutyl group, a
cyclopentyl group, a cyclohexyl group, which may be indi-
vidually and independently substituted.

The “aromatic group” may refer to a cyclic functional
group where all elements have conjugated p-orbital.
Examples of the aromatic group include an aryl group and a
heteroaryl group.

The term “aryl” group may refer to an aryl group including
a carbocyclic aryl (e.g., phenyl) having at least one ring
having a covalent pi electron system.

The term “heteroaryl group” may refer to an aryl group
where 1 to 3 heteroatoms selected from N, O, S, and P, and
remaining carbon. When the heteroaryl group is a fused ring,
each ring may include 1 to 3 heteroatoms.

In the specification, a carbazole-based derivative may refer
to a substituted or unsubstituted carbazolyl group in which
nitrogen is substituted with a hetero atom.

According to an embodiment, a compound for an organic
optoelectronic device may have a core structure in which an
aryl amine group is linked to a fused ring structure including
at least one hetero atom.

The core structure may include a hetero fused ring and an
amine group having excellent hole properties and, thus, may
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be used as a hole injection material or a hole transport mate-
rial for an organic light emitting diode.

In addition, the fused ring may decrease symmetry inside a
molecule and, thus, may reduce crystallinity of a compound
and suppress recrystallization thereof in a device.

At least one substituent linked to the core may have excel-
lent electron properties. Accordingly, the compound may be
reinforced with electron properties (in addition to excellent
hole properties) and thus, may be desirable for use in an
emission layer. For example, the compound may be used as a
host material for an emission layer.

Furthermore, the compound for an organic optoelectronic
device may have a core part and various substituents on a
substituent of the core and thus, may have various energy
bandgaps.

When the compound (having an appropriate energy level
depending on a substituent) is used for an organic photoelec-
tric device, it may help strengthen hole or electron transport
capabilities and may help achieve excellent efficiency, driv-
ing voltage, and electrochemical and thermal stability, result-
antly improving life-span characteristics of the organic pho-
toelectric device.

According to an embodiment, the compound for an organic
optoelectronic device may include a moiety represented by
the following Chemical Formula 1; a moiety represented by
the following Chemical Formula 4; and a moiety represented
by one of Chemical Formulae 2 and 3.

)
,\’ e
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[Chemical Formula 1]

[Chemical Formula 2]

[Chemical Formula 3]

[Chemical Formula 4]

In Chemical Formulae 1 to 4, X may be O, S, SO,
(0=S=0), PO(P=0), or CO(C=0). Y may be CR'R" or
NR'.R',R",R', and R*> may each independently be hydrogen,
deuterium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl group, a
substituted or unsubstituted C1 to C20 alkyl group, a substi-
tuted or unsubstituted C6 to C30 aryl group, a substituted or
unsubstituted C2 to C30 heteroaryl group, a substituted or
unsubstituted C1 to C20 alkoxy group, a substituted or unsub-
stituted C6 to C20 aryloxy group, a substituted or unsubsti-
tuted C3 to C40silyloxy group, a substituted or unsubstituted
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C1 to C20 acyl group, a substituted or unsubstituted C2 to
C20 alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2 to
C20 acylamino group, a substituted or unsubstituted C2 to
C20 alkoxycarbonylamino group, a substituted or unsubsti-
tuted C7 to C20 aryloxycarbonylamino group, a substituted
or unsubstituted C1 to C20 sulfamoylamino group, a substi-
tuted or unsubstituted C1 to C20 sulfonyl group, a substituted
or unsubstituted C1 to C20 an alkylthiol group, a substituted
or unsubstituted C6 to C20 an arylthiol group, a substituted or
unsubstituted C1 to C20 heterocyclothiol group, a substituted
or unsubstituted C1 to C20 ureide group, a substituted or
unsubstituted C3 to C40 silyl group, or a combination thereof.
Ar' and Ar* may each independently be a substituted or
unsubstituted C6 to C30 aryl group, or a substituted or unsub-
stituted C2 to C30 heteroaryl group. L may be a single bond,
a substituted or unsubstituted C2 to C6 alkenylene group, a
substituted or unsubstituted C2 to C6 alkynylene group, a
substituted or unsubstituted C6 to C30 arylene group, a sub-
stituted or unsubstituted C2 to C30 heteroarylene group, or a
combination thereof. n may be 0 or 1. Two adjacent *s of
Chemical Formula 1 may be linked to respective or adjacent
*s of Chemical Formula 2 or 3 to provide a fused ring. In an
implementation, two adjacent *s of Chemical Formula 1 may
be directly linked to the *s of Chemical Formula 2 or 3. One
of a* of Chemical Formula 1 and b* of Chemical Formula 2
or 3 may be linked to ¢* of Chemical Formula 4 through a
sigma bond; and the other of a* or b* (not linked to c*) may
be hydrogen.

When the moieties represented by the above Chemical
Formulae are combined as set forth herein, the resultant com-
pound for an organic optoelectronic device may have excel-
lent hole or electron properties, film stability, and thermal
stability as well as a high triplet excitation energy (T1).

The compound for an organic photoelectric device may
include a moiety represented by the following Chemical For-
mula 5.

[Chemical Formula 5]

R

e
&

/
\ T—~n2
TR
b*M

In Chemical Formula 5, X may be O, S, SO, (0—S8—0),
PO(P=0), or CO(C=0).Y may be CR'R" orNR".R",R",R",
and R* may each independently be hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino group, a
substituted or unsubstituted C1 to C20 amine group, a nitro
group, a carboxyl group, a ferrocenyl group, a substituted or
unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, a substituted or unsubstituted
C2 to C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40 sily-
loxy group, a substituted or unsubstituted C1 to C20 acyl
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
nyl group, a substituted or unsubstituted C2 to C20 acyloxy
group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbo-
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nylamino group, a substituted or unsubstituted C7 to C20
aryloxycarbonylamino group, a substituted or unsubstituted
C1 to C20 sulfamoylamino group, a substituted or unsubsti-
tuted C1 to C20 sulfonyl group, a substituted or unsubstituted
C1 to C20 an alkylthiol group, a substituted or unsubstituted
C6 to C20 an arylthiol group, a substituted or unsubstituted
C1 to C20 heterocyclothiol group, a substituted or unsubsti-
tuted C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40silyl group, or acombination thereof. One of a* and
b* of Chemical Formula 5 may be linked to ¢* of Chemical
Formula 4 through a sigma bond, and the other of a* and b*
(not linked to c*) may be hydrogen.

The substituents may be appropriately combined or
selected to prepare a compound with excellent thermal sta-
bility and/or resistance against oxidation.

When either of R and R* is not hydrogen (but rather one of
the other aforementioned substituents), the compound may
be subtly regulated regarding electro-optical characteristics
and thin film characteristics to optimize performance of an
organic photoelectric device as well as to maintain basic
characteristic of a compound with no substituent.

In addition, the compound including a moiety represented
by the above Chemical Formula 5 may have an advantage in
terms of synthesis and high triplet energy when a substituent
1s linked to a main chain at a meta position.

The compound for an organic optoelectronic device may
be a compound represented by the following Chemical For-
mula 6 or 7, below.

[Chemical Formula 6]

[Chemical Formula 7]

In Chemical Formulae 6 and 7, X may be O, S, SO,
(0=S=0), PO(P=0), or CO(C=0). Y may be CR'R" or
NR'.R',R",R', and R*> may each independently be hydrogen,
deuterium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl group, a
substituted or unsubstituted C1 to C20 alkyl group, a substi-
tuted or unsubstituted C6 to C30 aryl group, a substituted or
unsubstituted C2 to C30 heteroaryl group, a substituted or
unsubstituted C1 to C20 alkoxy group, a substituted or unsub-
stituted C6 to C20 aryloxy group, a substituted or unsubsti-
tuted C3 to C40silyloxy group, a substituted or unsubstituted
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C1 to C20 acyl group, a substituted or unsubstituted C2 to
C20 alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2 to
C20 acylamino group, a substituted or unsubstituted C2 to
C20 alkoxycarbonylamino group, a substituted or unsubsti-
tuted C7 to C20 aryloxycarbonylamino group, a substituted
or unsubstituted C1 to C20 sulfamoylamino group, a substi-
tuted or unsubstituted C1 to C20 sulfonyl group, a substituted
or unsubstituted C1 to C20 an alkylthiol group, a substituted
or unsubstituted C6 to C20 an arylthiol group, a substituted or
unsubstituted C1 to C20 heterocyclothiol group, a substituted
or unsubstituted C1 to C20 ureide group, a substituted or
unsubstituted C3 to C40 silyl group, or a combination thereof.
Ar' and Ar* may each independently be a substituted or
unsubstituted C6 to C30 aryl group, or a substituted or unsub-
stituted C2 to C30 heteroaryl group. L may be a single bond,
a substituted or unsubstituted C2 to C6 alkenylene group, a
substituted or unsubstituted C2 to C6 alkynylene group, a
substituted or unsubstituted C6 to C30 arylene group, a sub-
stituted or unsubstituted C2 to C30 heteroarylene group, or a
combination thereof. n may be 0 or 1.

When the aryl amine group is included in the compound as
shown in the above Chemical Formula 6, the compound may
exhibit characteristics of a material including the X, e.g.,
carbazole-type materials. When the aryl amine group is
included in the compound as shown in the above Chemical
Formula 7, the compound may exhibit characteristics of a
material including the 'Y, e.g., fluorene-type materials.

The substituents may be appropriately combined or
selected to prepare a compound with an asymmetrical bipolar
structure. The asymmetrical bipolar structure may improve
hole and electron transport capabilities and thus, may help
improve luminous efficiency and performance of a device.

In addition, the substituents may be regulated to prepare a
compound with a bulky structure and thus, may help to lower
crystallinity. The compound with lower crystallinity may
help improve life-span of a device.

As noted above, Y may be CR'R", and R', R" may each
independently be hydrogen, deuterium, a halogen, a cyano
group, a hydroxyl group, an amino group, a substituted or
unsubstituted C1 to C20 amine group, a nitro group, a car-
boxyl group, a ferrocenyl group, a substituted or unsubsti-
tuted C1 to C20alkyl group, a substituted or unsubstituted C6
to C30 aryl group, a substituted or unsubstituted C2 to C30
heteroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20 ary-
loxy group, a substituted or unsubstituted C3 to C40 silyloxy
group, a substituted or unsubstituted C1 to C20 acyl group, a
substituted orunsubstituted C2 to C20 alkoxycarbonyl group,
a substituted or unsubstituted C2 to C20 acyloxy group, a
substituted or unsubstituted C2 to C20 acylamino group, a
substituted or unsubstituted C2 to C20 alkoxycarbonylamino
group, a substituted or unsubstituted C7 to C20 aryloxycar-
bonylamino group, a substituted or unsubstituted C1 to C20
sulfamoylamino group, a substituted or unsubstituted C1 to
C20 sulfonyl group, a substituted or unsubstituted C1 to C20
an alkylthiol group, a substituted or unsubstituted C6 to C20
an arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted C1 to
C20 ureide group, a substituted or unsubstituted C3 to C40
silyl group, or a combination thereof.

When Y includes carbon (e.g., when Y is CR'R"), the
compound may exhibit fluorene characteristics.

As noted above, Y may be NR', and R' may be hydrogen,
deuterium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl group, a
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substituted or unsubstituted C1 to C20 alkyl group, a substi-
tuted or unsubstituted C6 to C30 aryl group, a substituted or
unsubstituted C2 to C30 heteroaryl group, a substituted or
unsubstituted C1 to C20 alkoxy group, a substituted or unsub-
stituted C6 to C20 aryloxy group, a substituted or unsubsti-
tuted C3 to C40silyloxy group, a substituted or unsubstituted
C1 to C20 acyl group, a substituted or unsubstituted C2 to
C20 alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2 to
C20 acylamino group, a substituted or unsubstituted C2 to
C20 alkoxycarbonylamino group, a substituted or unsubsti-
tuted C7 to C20 aryloxycarbonylamino group, a substituted
or unsubstituted C1 to C20 sulfamoylamino group, a substi-
tuted or unsubstituted C1 to C20 sulfonyl group, a substituted
or unsubstituted C1 to C20 an alkylthiol group, a substituted
orunsubstituted C6 to C20 an arylthiol group, a substituted or
unsubstituted C1 to C20 heterocyclothiol group, a substituted
or unsubstituted C1 to C20 ureide group, a substituted or
unsubstituted C3 to C40 silyl group, or a combination thereof.

WhenY includes nitrogen (e.g., whenY is NR'), the com-
pound may exhibit carbazole characteristics.

Examples of Ar" and Ar® may include a substituted or
unsubstituted phenyl group, a substituted or unsubstituted
carbazolyl group, a substituted or unsubstituted dibenzofura-
nyl, a substituted or unsubstituted dibenzothiopheny1 group, a
substituted or unsubstituted fluorenyl group, a substituted or
unsubstituted naphthyl group, a substituted or unsubstituted
anthracenyl group, a substituted or unsubstituted phenanthryl
group, a substituted or unsubstituted naphthacenyl group, a
substituted or unsubstituted pyrenyl group, a substituted or
unsubstituted biphenylyl group, a substituted or unsubsti-
tuted p-terphenyl group, a substituted or unsubstituted m-ter-
phenyl group, a substituted or unsubstituted chrysenyl group,
asubstituted or unsubstituted triperylenyl group, a substituted
or unsubstituted perylenyl group, a substituted or unsubsti-
tuted indenyl group, a substituted or unsubstituted furanyl
group, a substituted or unsubstituted thiophenyl group, a sub-
stituted or unsubstituted pyrrolyl group, a substituted or
unsubstituted pyrazolyl group, a substituted or unsubstituted
imidazolyl group, a substituted or unsubstituted triazolyl
group, a substituted or unsubstituted oxazolyl group, a sub-
stituted or unsubstituted thiazolyl group, a substituted or
unsubstituted oxadiazolyl group, a substituted or unsubsti-
tuted thiadiazolyl group, a substituted or unsubstituted
pyridyl group, a substituted or unsubstituted pyrimidinyl
group, a substituted or unsubstituted pyrazinyl group, a sub-
stituted or unsubstituted triazinyl group, a substituted or
unsubstituted benzofuranyl group, a substituted or unsubsti-
tuted benzothiophenyl group, a substituted or unsubstituted
benzimidazolyl group, a substituted or unsubstituted indolyl
group, a substituted or unsubstituted quninolinyl group, a
substituted or unsubstituted isoquninolinyl group, a substi-
tuted or unsubstituted quinazolinyl group, a substituted or
unsubstituted quinoxalinyl group, a substituted or unsubsti-
tuted naphthyridinyl group, a substituted or unsubstituted
benzoxazinyl group, a substituted or unsubstituted benzthi-
azinyl group, a substituted or unsubstituted acridinyl group, a
substituted or unsubstituted phenazinyl group, a substituted
or unsubstituted phenothiazinyl group, a substituted or
unsubstituted phenoxazinyl group, and the like.

Ar' and Ar* may be selected in consideration of length to
thereby help regulate an entire t-conjugation length and thus,
a triplet energy bandgap of the compound. Accordingly, the
compound may be used as a phosphorescent host and thus
may be usefully applied to the emission layer of an organic
photoelectric device. In addition, when a heteroaryl group is
introduced into the compound, the compound may have bipo-
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lar characteristic in its molecule structure. When the com-
pound is used as a phosphorescent host, high efficiency of a
device may be achieved.

When Ar' and Ar? is a substituted or unsubstituted carba-
zolyl group, a substituted or unsubstituted dibenzofuranyl,
and/or a substituted or unsubstituted dibenzothiophenyl
group, the compound may not be easily recrystallized (due to
asymmetry of entire molecules) and may also exhibit excel-
lent hole transport properties of a carbazolyl-based deriva-
tive. Accordingly, when the compound is applied to a hole
injection and/or a hole transport layer (HTL) for an organic
light emitting diode, a device including the organic light
emitting diode may have a long life-span and high efficiency.

In addition, including a substituted or unsubstituted fluo-
renyl group in the compound may increase planarity of mol-
ecules and thus may help increase mobility of holes. Accord-
ingly, when the compound is applied to a hole injection layer
and/or a hole transport layer (HTL) for an organic light emit-
ting diode, the organic light emitting diode may have long
life-span and high efficiency.

The compound for an organic optoelectronic device may
be a compound represented by one of the following Chemical
Formulae A-1 to A-7 and A-9 to A-51. In the compounds
represented by the following Chemical Formulae A-1 to A-7
and A-9 to A-51, dibenzofuran or dibenzothiophene is com-
bined with fluorene in one molecule. Thus, the compound
may have main or primary characteristics of dibenzofuran or
dibenzothiophene and auxiliary or secondary characteristics
of fluorene.
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The compound for an organic optoelectronic device may
be a compound represented by one of the following Chemical
Formulae B-1 to B-32. In the compounds represented by the
following Chemical Formulae B-1 to B-32, dibenzofuran or
dibenzothiophene is combined with carbazole in one mol-
ecule. Thus, the compound may have main or primary char-
acteristics of dibenzofuran or dibenzothiophene and auxiliary
or secondary characteristics of carbazole.
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The compound for an organic optoelectronic device may
be a compound represented by one of the following Chemical
Formulae C-1 to C-41. In the compounds represented by one
of the following Chemical Formulae C-1 to C-41, dibenzo-
furan or dibenzothiophene is combined with fluorene in one
molecule. Thus, the compound may have main or primary
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characteristics of dibenzofuran or dibenzothiophene and aux-
iliary or secondary characteristics of fluorene.
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The compound for an organic optoelectronic device may
be a compound represented by one of the following Chemical
Formulae D-1 to D-20. In the compounds represented by the
following Chemical Formulae D-1 to D-20, dibenzofuran or
dibenzothiophene is combined with carbazole in one mol-
ecule. Thus, the compound may have main or primary char-
acteristics of carbazole and auxiliary or secondary character-
istics of dibenzofuran or dibenzothiophene.
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When the compound for an organic optoelectronic device
according to an embodiment is used to prepare an electron
blocking layer (or a hole transport layer (HTL)), if a func-
tional group with electron properties is included therein, elec-
tron blocking properties may be deteriorated. Accordingly,
the compound may not include a functional group with elec-
tron properties when used for an electron blocking layer.
Examples of the functional group with electron properties
may include benzoimidazole, pyridine, pyrazine, pyrimidine,
triazine, quinoline, isoquinoline, and the like. However, such
a condition may only be applicable when the compound is
applied to an electron-blocking film or a hole transport layer
(HTL) (or a hole injection layer (HIL)).

When it is desired that the compound according to an
embodiment exhibit both electron properties and hole prop-
erties, the functional group with electron properties may be
included in the compound, thereby improving life-span of an
organic optoelectronic device, (e.g., an organic light emitting
diode) and decreasing a driving voltage thereof.
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According an embodiment, the compound for an organic
optoelectronic device may have maximum light emitting
wavelength of about 320 nm to about 500 nm and a triplet
excitation energy (T1) of about 2.0 ¢V or more, e.g., from
about 2.0 to about 4.0 eV. Accordingly, the compound may be
used as a host material or a charge transport material because
charges of the host material with high triplet excitation energy
may be well transported to a dopant and may increase lumi-
nous efficiency of the dopant; and HOMO and LUMO energy
levels of the host material may be freely adjusted.

In addition, the compound for an organic optoelectronic
device may have photoactive and electric activity. Thus, the
compound may be used as an optic material, electrode mate-
rial, discoloring material, photo switch, sensor, module, wave
guide, organic transistor, laser, light-absorbing agent, dielec-
tric material, membrane, and the like.

The compound for an organic optoelectronic device may
have a glass transition temperature of about 90° C. or higher,
and a thermal decomposition temperature of about 400° C. or
higher and thus, may exhibit excellent thermal stability.
Accordingly, the compound may provide an organic opto-
electronic device with high efficiency.

The compound for an organic optoelectronic device (in-
cluding the compounds described above) may play a role in
emitting light or injecting and/or transporting electrons. In an
implementation, the compound may act as a light emitting
host together with a suitable dopant. For example, the com-
pound for an organic optoelectronic device may be used as a
phosphorescent or fluorescent host material, a blue light emit-
ting dopant material, or an electron transporting material.

The compound for an organic optoelectronic device
according to an embodiment may be used for an organic thin
layer. Thus, it may help improve the life span characteristic,
efficiency characteristic, electrochemical stability, and ther-
mal stability of an organic photoelectric device, and may help
decrease the driving voltage thereof.

Another embodiment provides an organic optoelectronic
device that includes the compound for an organic optoelec-
tronic device. The organic photoelectric device may include,
e.g., an organic light emitting diode, an organic solar cell, an
organic transistor, an organic photosensitive drum, an organic
memory device, or the like. For example, the compound for
an organic optoelectronic device according to an embodiment
may be included in an electrode or an electrode buffer layer in
the organic solar cell (to help improve quantum efficiency)
and it may be used as an electrode material for a gate, a
source-drain electrode, or the like in the organic transistor.

Hereinafter, a detailed description relating to the organic
light emitting diode will be provided.

The organic thin layer may include the compound for an
organic optoelectronic device. The organic thin layer may
include at least one layer selected from the group of an emis-
sion layer, a hole transport layer (HTL), a hole injection layer
(HIL), an electron transport layer (ETL), an electron injection
layer (EIL), a hole blocking film, and a combination thereof.
The at least one layer may include the compound for an
organic optoelectronic device according to an embodiment.

For example, the electron transport layer (ETL) or the
electron injection layer (EIL) may include the compound for
an organic optoelectronic device according to an embodi-
ment. In addition, when the compound for an organic opto-
electronic device is included in the emission layer, the com-
pound may be included as a phosphorescent or fluorescent
host, or as a fluorescent blue dopant material.

FIGS. 1 to 5 illustrate cross-sectional views of an organic
light emitting diode including the compound for an organic
optoelectronic device according to an embodiment.
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Referring to FIGS. 1to 5, organic light emitting diode 100,
200, 300, 400, and 500 according to an embodiment may
include at least one organic thin layer 105 interposed between
an anode 120 and a cathode 110.

The anode 120 may include an anode material laving a
large work function to facilitate hole injection into an organic
thin layer. The anode material may include, e.g., a metal such
as nickel, platinum, vanadium, chromium, copper, zinc, and
gold, or alloys thereof; a metal oxide such as zinc oxide,
indium oxide, indium tin oxide (ITO), and indium zinc oxide
(IZO); a combined metal and oxide such as ZnO: Al or SnO,:
Sh; or a conductive polymer such as poly(3-methylth-
iophene), poly|3,4-(ethylene-1,2-dioxy)thiophene] (PEDT),
polypyrrole, and polyaniline, but is not limited thereto. In an
implementation, a transparent electrode including indium tin
oxide (ITO) may be used as the anode.

The cathode 110 may include a cathode material having a
small work function to facilitate electron injection into an
organic thin layer. The cathode material may include, e.g., a
metal such as magnesium, calcium, sodium, potassium, tita-
nium, indium, yttrium, lithium, gadolinium, aluminum, sil-
ver, tin, lead, cesium, barium, and the like, or alloys thereof’
or a multi-layered material such as LiF/Al, LiO,/Al, LiF/Ca,
LiF/Al, and BaF,/Ca, but is not limited thereto. In an imple-
mentation, a metal electrode including aluminum may be
used as the cathode.

Referring to FIG. 1, the organic light emitting diode 100
may include an organic thin layer 105 including only an
emission layer 130.

Referring to FIG. 2, the emission layer 230 may also func-
tion as an electron transport layer (ETL); and the hole trans-
port layer (HTL) 140 layer may have an excellent binding
property with a transparent electrode such as ITO or an excel-
lent hole transporting property.

Referring to FIG. 3, a three-layered organic light emitting
diode 300 may include an organic thin layer 105 including an
electron transport layer (ETL) 150, an emission layer 130,
and a hole transport layer (HTL) 140. The emission layer 130
may be independently installed; and layers having an excel-
lent electron transporting property or an excellent hole trans-
porting property may be separately stacked.

Referring to FIG. 4, a four-layered organic light emitting
diode 400 may include an organic thin layer 105 including an
electron injection layer (EIL) 160, an emission layer 130, a
hole transport layer (HTL) 140, and a hole injection layer
(HIL) 170 for binding with the anode 120 of ITO.

Referring to FIG. 5, a five-layered organic light emitting
diode 500 may include an organic thin layer 105 including an
electron transport layer (ETL) 150, an emission layer 130, a
hole transport layer (HTL) 140, and a hole injection layer
(HIL)170, and may further include an electron injection layer
(EIL) 160 to achieve a low voltage.

InFIG. 1 to FIG. 5, the organic thin layer 105 (including at
least one selected from the group of an electron transport
layer (ETL) 150, an electron injection layer (EIL) 160, an
emission layer 130 and 230, a hole transport layer (HTL) 140,
a hole injection layer (HIL) 170, and combinations thereof)
may include the compound for an organic optoelectronic
device according to an embodiment. In an implementation,
the compound for the organic optoelectronic device may be
used for the electron transport layer (ETL) 150 or electron
injection layer (EIL) 160. When the compound is used for the
electron transport layer (ETL), it is possible to provide an
organic light emitting diode having a simpler structure
because an additional hole blocking layer (not shown) may be
omitted.
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Furthermore, when the compound for an organic optoelec-
tronic device is included in the emission layer 130 and 230,
the compound may be included as a phosphorescent or fluo-
rescent host, or a fluorescent blue dopant.

The organic light emitting diode may be fabricated by, e.g,.,
forming an anode on a substrate; forming an organic thin
layer in accordance with a dry coating method such as evapo-
ration, sputtering, plasma plating, and ion plating, or a wet
coating method such as spin coating, dipping, and flow coat-
ing; and providing a cathode thereon.

Another embodiment provides a display device including
the organic light emitting diode according to the above
embodiment.

The following Examples and Comparative Examples are
provided in order to set forth particular details of one or more
embodiments. However, it will be understood that the
embodiments are not limited to the particular details
described. Further, the Comparative Examples are set forth to
highlight certain characteristics of certain embodiments, and
are not to be construed as either limiting the scope of the
invention as exemplified in the Examples or as necessarily
being outside the scope of the invention in every respect.

(Preparation of Compound for Organic Optoelectronic
Device)

Synthesis of Intermediate

Synthesis of Intermediate M-1

Reaction Scheme 1
(0]
B(OH),
H;CO,C
Toluene/aq. K,CO3
Br c Pd(PPhy),
0 CO,CH;
Cl
M-1

30 g (141.5 mmol) of (4-dibenzofuranyl)boronic acid, 37.1
g (148.6 mmol) of methyl-2-bromo-5-chlorobenzoate, and
8.2 g (7.1 mmol) of tetrakis(triphenylphosphine)palladium
were put in a flask and dissolved in 550 ml of toluene under a
nitrogen atmosphere. Then, 353.8 ml of an aqueous solution
in which 104.2 g (707.51 mmol) of potassium carbonate was
dissolved was added thereto. The mixture was agitated for 12
hours. When the reaction was complete, the resulting product
was extracted with ethyl acetate. The extraction solution was
dried with magnesium sulfate, filtered, and then concentrated
under a reduced pressure. The concentrated product was puri-
fied through silica gel column chromatography by using
n-hexane/dichloromethane mixed in a volume ratio of 7.3,
obtaining a desired compound, an intermediate M-1 as 38.2 g
of a white solid (yield: 80%).
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LC-MS (theoretical value: 336.06 g/mol, measured value:
M+1=336 g/mol)

Synthesis of Intermediate M-2

Reaction Scheme 2
CH;MgB:
0 CO,CH; sMghr
ether
Cl

Sy

(0]

Cl
M-2

38.18 g (113.37 mmol) of the intermediate M-1 was put in
a flask and dissolved in 500 ml of anhydrous ether under a
nitrogen atmosphere. The solution was cooled down to 0° C.
and agitated. Then, 110 mL of 3M methyl magnesium bro-
mide (in 340.1 mmol of diethyl ether) was slowly added to the
agitated solution. The mixture was agitated at room tempera-
ture under a nitrogen atmosphere for 5 hours. When the reac-
tion was complete, the resulting solution was concentrated
under a reduced pressure to remove the solvent and then
extracted with distilled water and dichloromethane. The
extracted solution was dried with anhydrous magnesium sul-
fate, filtered, and then concentrated under a reduced pressure,
obtaining a desired compound, an intermediate M-2 as a
liquid with high viscosity.

Synthesis of Intermediate M-3

Reaction Scheme 3

g OF

0 BF;-E,0
—_—
CH,Cl,

Cl
M-2



US 9,246,107 B2

107

-continued

50
e

The intermediate M-3 was dissolved in 250 ml of dichlo-
romethane. The solution was cooled down to 0° C. and then
agitated. Then, a solution prepared by dissolving boron trif-
luoride in 20 mL of dichloromethane and 15.18 g (56.7 mmol)
of diethyl ether complex were slowly added to the above
agitated solution. The mixture was agitated for 5 hours. When
the reaction was complete, the resulting product was
extracted with ethyl acetate. The extracted solution was dried
with magnesium sulfate, filtered, and then concentrated under
a reduced pressure. The product was purified through silica
gel column chromatography by using n-hexane, obtaining a
desired compound, an intermediate M-3 as 29 g of a white
solid (yield: 80%).

GC-MS (theoretical value: 318.8 g/mol, measured value:
M+1=318 g/mol)

Synthesis of Intermediate M-4

Cl
M-3

Reaction Scheme 4
S
B(OH),
H;3C0,C
Toluene/aq. K,CO3
Br cl Pd(PPh; ),
5 CO,CH;
Cl
M-4

30 g (141.5 mmol) of (4-dibenzofuranyl)boronic acid as an
intermediate, 37.1 g (148.6 mmol) of methyl-2-bromo-5-
chlorobenzoate, and 8.2 g (7.1 mmol) of tetrakis(triph-
enylphosphine)palladium were put in a flask and dissolved in
550 ml of toluene under a nitrogen atmosphere. The, 353.8 ml
of an aqueous solution in which 104.2 g (707.51 mmol) of
potassium carbonate was dissolved was added thereto. The
mixture was refluxed and agitated for 12 hours. When the
reaction was complete, the agitated product was extracted
with ethyl acetate. The extracted solution was dried with
magnesium sulfate, filtered, and then concentrated under a
reduced pressure. The concentrated product was purified
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through a silica gel column using n-hexane/dichloromethane
mixed ina volumeratio of 7:3, obtaining a desired compound,
an intermediate M-1 as 38.2 g of a white solid (yield: 80%).

LC-MS (theoretical value: 336.06 g/mol, measured value:
M+1=336 g/mol)

Synthesis of Intermediate M-5

Reaction Scheme 5
S CO,CH; CH3MgBr
Q ether
Cl

M-4

38.2 g (113.37 mmol) of the intermediate M-4 was putina
flask and dissolved in 500 ml of anhydrous ether under a
nitrogen atmosphere. The resulting reactant was cooled down
to 0° C. and agitated. Then, 110 mL of 3M methyl magnesium
bromide (in 324.63 mmol of diethyl ether) was slowly added
to the resulting product. The mixture was cooled down to a
room temperature and agitated under a nitrogen atmosphere
for 5 hours. When the reaction was complete, the reactant was
concentrated under a reduced pressure to remove the solvent,
extracted with distilled water and dichloromethane, dried
with magnesium sulfate, filtered, and concentrated under a
reduced pressure, obtaining a desired compound, an interme-
diate M-2, as a liquid with high viscosity.

Synthesis of Intermediate M-6

Reaction Scheme 6

i

§ BF;Et,0

—_—
! CH,Cl,

Cl
M-5
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-continued

Ne?
s

The intermediate M-5 was dissolved in 250 ml of dichlo-
romethane and then cooled down to 0° C. and agitated. Then,
boronitrilefluoride dissolved in 20 mL of boron trifluoride
and 14.5 g (54.1 mmol) of diethyl ether complex were slowly
added to the agitated product, The mixture was agitated at
room temperature for 5 hours. When the reaction was com-
plete, the resulting product was extracted with ethyl acetate.
The extracted solution was dried with magnesium sulfate,
filtered, and then concentrated under a reduced pressure. The
concentrated product was purified through silica gel column
chromatography by using n-hexane, obtaining a desired com-
pound, an intermediate M-6, as 31 g of a white solid (yield:
85.5%).

GC-MS (theoretical value: 334.86 g/mol, measured value:
335 g/mol)

Synthesis of Intermediate M-7

[

Cl
M-6

20
25

30

Reaction Scheme 7
35

40

Toluene/aq. K;CO3
Pd(PPh3)4

iy

0 CO,CH;

8

M-7

45

50

55

23 g (108.5 mmol) of (4-dibenzofuranyl)boronic acid as an
intermediate, 24.5 g (113.9 mmol) of methyl-2-bromo-ben- 60
zoate, and 6.3 g (5.47 mmol) of tetrakis(triphenylphosphine)
palladium were put in a flask and dissolved in 500 ml of
toluene under a nitrogen atmosphere. Then, 271.2 ml of an
aqueous solution prepared by dissolving 79.9 g (542.4 mmol)
of potassium carbonate was added thereto. The mixture was 65
refluxed and agitated for 12 hours. When the reaction was
complete, the agitated solution was extracted with ethyl

110

acetate. The extracted solution was dried with magnesium
sulfate, filtered, and then concentrated under a reduced pres-
sure. The concentrated product was purified through silica gel
column chromatography by using n-hexane/dichloromethane
mixed ina volumeratio of 7:3, obtaining a desired compound,
an intermediate M-7, as 31 g of a white solid (yield: 94.5%).

LC-MS (theoretical value: 302.32 g/mol, measured value:
M+1=303 g/mol)

Synthesis of Intermediate M-8

Reaction Scheme §
(0) CO,CH; CH;MgBr
Q ether

M-7

Sy r
O
M-8

29 ¢ (95.92 mmol) of the intermediate M-7 was put in a
flask and dissolved in 400 ml of anhydrous tetrahydrofuran
(THF) under a nitrogen atmosphere. The solution was cooled
down to 0° C. and agitated. Then, 95.9 mL of 3M methyl
magnesium bromide (in 287.8 mmol of diethyl ether) was
slowly added to the agitated solution. The mixture was agi-
tated at room temperature under a nitrogen atmosphere for 5
hours. When the reaction was complete, the agitated solution
was concentrated under a reduced pressure to remove the
solvent. The resulting product was extracted with distilled
water and dichloromethane. The extracted solution was dried
with magnesium sulfate, filtered, and then concentrated under

a reduced pressure, obtaining a desired compound, an inter-
mediate M-8, as a liquid with high viscosity.

Synthesis of Intermediate M-9

Reaction Scheme 9

s

M-8

BF;ER0
—_ =
CHL,Ch



US 9,246,107 B2

111

-continued
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s

The intermediate M-8 was dissolved in 250 ml of dichlo-
romethane and cooled down to 0° C. and then, agitated. Next,
12.84 g (47.5 mmol) of boronitrilefluoride and diethyl ether
complex dissolved in 20 mL of dichloromethane were slowly
added to the agitated product. The mixture was agitated at
room temperature for 5 hours. When the reaction was com-
plete, the agitated solution was extracted with ethyl acetate.
The extracted solution was dried with magnesium sulfate,
filtered, and then concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane, obtaining a desired compound,
an intermediate M-9, as 22 g of a white solid (yield: 71.9%).

LC-MS (theoretical value: 284.35 g/mol, measured value:
M+1=284 g/mol)

Synthesis of Intermediate M-10

M-9

[Reaction Scheme 10]
1. n-BuLi, THF -40°
C ->25°C., 5h

. Br
O THF -78° C.->1t, 5h

o
<

10 g (59.5 mmol) of the intermediate M-9 was put under a
nitrogen atmosphere in a 2-necked round-bottomed flask
heated and dried under vacuum; and 119 mL of anhydrous
tetrahydrofuran was added thereto. The mixture was cooled
down to 40° C. and agitated. Next, 26 mL of 1.6M n-butyl-
lithium (in 65.5 mmol of hexane) was slowly added to the
agitated solution. The mixture was agitated at room tempera-
ture under a nitrogen atmosphere for 5 hours. The resulting
product was cooled down to -=78° C., and 22.4 g (119 mmol)
of 1,2-dibromoethane dissolved in 10 mL of anhydrous tet-
rahydrofuran was slowly added thereto. The mixture was
agitated at room temperature for 5 hours. When the reaction
was complete, the agitated solution was concentrated under a
reduced pressure to remove the solvent. The concentrated
solution was extracted with distilled water and dichlo-
romethane. The extracted solution was dried with magnesium
sulfate, filtered, and then concentrated under a reduced pres-

M-9

Br

M-10
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sure. The concentrated product was recrystallized with n-hex-
ane, obtaining a desired compound, an intermediate M-10, as
11 g of a white solid (yield: 75%).

GC-MS (theoretical value: 245.97 g/mol, measured value:
246 g/mol)

Synthesis of Intermediate M-11

Reaction Scheme 11

Toluene/ag. K»CO3
Pd(PPh3)y

<HO>ZB@ Q
s

11 g (30.28 mmol) of the intermediate M-10, 5.0 g (31.8
mmol) of 4-chlorophenylboronic acid, and 1.8 g (1.5 mmol)
of tetrakis(triphenylphosphine)palladium were put in a flask
and dissolved in 120 ml of toluene under a nitrogen atmo-
sphere, and 75.7 ml of an aqueous solution prepared by dis-
solving 22.3 g (151.4 mmol) of potassium carbonate. The
mixture was refluxed and agitated for 12 hours. When the
reaction was complete, the agitated solution was extracted
with ethyl acetate. The extracted solution was dried with
magnesium sulfate, filtered, and then concentrated under a
reduced pressure. The concentrated product is purified
through a silica gel column using n-hexane/dichloromethane
mixed ina volumeratio of 7:3, obtaining a desired compound,
anintermediate M-11, as 8.0 g ofa white solid (yield: 66.7%).

GC-MS (theoretical value: 394.89 g/mol, measured value:
395 g/mol)
Synthesis of Intermediate M-12

Reaction Scheme 12

Toluene/aq. K,CO3
Pd(PPhs)y
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S C0O,CH;
M-12

25 g (109.62 mmol) of (4-dibenzothiophenyl)boronic acid
as an intermediate, 24.8 g (115.1 mmol) of methyl-2-bromo-
benzoate, and 6.3 g (5.48 mmol) of tetrakis(triphenylphos-
phine)palladium were put in a flask and dissolved in 500 ml of
toluene under a nitrogen atmosphere, and 274 ml of an aque-
ous solution in which 80.7 g (548.1 mmol) of potassium
carbonate was dissolved was added thereto. The mixture was
refluxed and agitated for 12 hours. When the reaction was
complete, the agitated solution was extracted with ethyl
acetate. The extracted solution was dried with magnesium
sulfate, filtered, and then concentrated under a reduced pres-
sure. The concentrated product was purified through silica gel
column chromatography using n-hexane/dichloromethane
mixed ina volumeratio of 7:3, obtaining a desired compound,
an intermediate M-12, as 31 g of a white solid (yield: 88.8%).

GC-MS (theoretical value: 318.39 g/mol, measured value:
M+1=318 g/mol)

Synthesis of Intermediate M-13

Reaction Scheme 13

g9

s CO,CH;

@

M-12

CH;MgBr

ether

).
S
M-13

15.4 g (47.1 mmol) of the intermediate M-12 was put in a
flask and dissolved in 400 ml of anhydrous tetrahydrofuran
under a nitrogen atmosphere. The mixture was cooled down
to 0° C. and agitated. Next, 50 mL of 3M methyl magnesium
bromide (in 141.34 mmol of diethyl ether) was slowly added
to the agitated mixture. The resulting mixture was agitated at
room temperature under a nitrogen atmosphere for 5 hours.
When the reaction was complete, the agitated solution was
concentrated under a reduced pressure to remove the solvent
and extracted with water and dichloromethane. The extracted
solution was dried with magnesium sulfate, filtered, and then
concentrated under a reduced pressure, obtaining a desired

compound, an intermediate M-13, as a liquid with high vis-
cosity.
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Synthesis of Intermediate M-14

Reaction Scheme 14

o

M-13

BF;*Et,0
—_—
CH,CL

o
S

The intermediate M-13 was dissolved in 250 ml of dichlo-
romethane. The solution was cooled down to 0° C. and agi-
tated. Next, 12.6 g (47.1 mmol) of boronitrilefluoride and
diethyl ether complex dissolved in 20 mL of dichloromethane
were slowly added to the agitated solution. The mixture was
agitated at room temperature for 5 hours. When the reaction
was complete, the agitated mixture was extracted with ethyl
acetate. The extracted solution was dried with magnesium
sulfate, filtered, and then concentrated under a reduced pres-
sure. The concentrated product was purified through silica gel
column chromatography by using n-hexane, obtaining a
desired compound, an intermediate M-14,as 10.5 g of a white
solid of (yield: 74.3%).

LC-MS (theoretical value: 300.42 g/mol, measured value:
M+1=300 g/mol)

Synthesis of Intermediate M-15

M-14

[Reaction Scheme 15]
1. n-BuLi, THF
A40°C.->25°C.,5h

iy
O
O

9.6 g (31.79 mmol) of the intermediate M-14 was put under
a nitrogen atmosphere in a 2-necked round-bottomed flask
heated and dried under vacuum, and 100 mL of anhydrous
tetrahydrofuran was added thereto. The mixture was cooled
down to —40° C. and agitated. Next, 20.7 mL of 1.6M n-bu-

Br

M-15
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tyllithium (in 63.6 mmol of hexane) was slowly added to the
agitated mixture. The resulting mixture was agitated at room
temperature under a nitrogen atmosphere for 5 hours. The
resulting reactant was cooled down to -78° C., and 11.9 g
(63.58 mmol) of 1,2-dibromoethane dissolved in 10 mL of
anhydrous tetrahydrofuran was slowly added thereto. The
mixture was agitated at room temperature for 5 hours. When
the reaction was complete, the agitated product was concen-
trated under a reduced pressure to remove the solvent and
then, extracted with distilled water and dichloromethane. The
extracted solution was dried with magnesium sulfate, filtered,
and then concentrated under a reduced pressure. The concen-
trated reactant was recrystallized with n-hexane, obtaining a
desired compound, an intermediate M-15, as 9.5 g of a white
solid (yield: 78.8%).

GC-MS (theoretical value: 379.31 g/mol, measured value:
380 g/mol)

Synthesis of Intermediate M-16

Reaction Scheme 16

M-15

(HO)ZB@CI
o
&G

Cl

Toluene/aq. KyCO;3
Pd(PPh3)4

9.5 g (26.4 mmol) of the intermediate M-15, 4.3 g (27.7
mmol) of 4-chlorophenylboronic acid, and 1.5 g (1.3 mmol)
of tetrakis(triphenylphosphine)palladium were put in a flask
and dissolved in 150 ml of toluene under a nitrogen atmo-
sphere, and 64.9 ml of an aqueous solution in which 194 g
(130.9 mmol) of potassium carbonate was dissolved was
added thereto. The mixture was refluxed and agitated for 12
hours. When the reaction was complete, the agitated product
was extracted with ethyl acetate. The extracted solution was
dried with magnesium sulfate and then concentrated under a
reduced pressure. The concentrated product was purified
through a silica gel column using n-hexane/dichloromethane
in a volume ratio of 7:3, obtaining a desired compound, an
intermediate M-16, as 5.3 g of a white solid (yield: 48.5%).

GC-MS (theoretical value: 394.89 g/mol, measured value:
395 g/mol)
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Synthesis of Intermediate M-17

Reaction Scheme 17
0N Toluene/
aq. K2C03
T [
Pd(PPhs)y
Br
O

B(OH),

et

15.0 g (70.7 mmol) of dibenzofuran boronic acid, 19.38 g
(77.83 mmol) of 1-bromo-2-nitro benzene, and 2.46 g (2.12
mmol) of tetrakis(triphenylphosphine)palladium were put in
a 500 mL round-bottomed flask under a nitrogen atmosphere
and dissolved in 200 mL of toluene, and 19.56 g (141 mmol)
of potassium acetate and 70 mL of water were added thereto.
The mixture was agitated at 90° C. for 24 hours. When the
reaction was complete, the reactant was cooled down to room
temperature and extracted with toluene and water. The
extracted reactant was dried with anhydrous magnesium sul-
fate and filtered. Then, the solvent was removed from the
reactant. The resulting product was purified through a silica
gel column using methylene chloride/hexane mixed in a ratio
of1:1, obtaining an intermediate M-17 of 15 g (vield: 73.3%).

Synthesis of Intermediate M-18

Reaction Scheme 18

L)

0 NO,

PPh3/dichlorobenzene
170° C.

M-18

15.0 g (51.8 mmol) of the intermediate M-17 and 36 g
(137.5 mmol) of triphenylphosphine were put in a 500 mL
round-bottomed flask under a nitrogen atmosphere and dis-
solved in dichlorobenzene. The solution was agitated at 160°
C. for 24 hours. When the reaction was complete, the reactant
was cooled down to room temperature, and dichlorobenzene
was removed therefrom under a reduced pressure. The result-
ing product was purified through a silica gel column using a
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solvent of methylene chloride/hexane mixed in a ratio of 1:1,
obtaining an intermediate M-18 of 9.1 g (yield: 68.2%).

Synthesis of Intermediate M-19

Reaction Scheme 19

O
Re

-0

CuClKOH/
—
0O-Xylene

9 g (34.9 mmol) of the intermediate M-18, 10.9 g (69.9
mmol) of bromobenzene, 1.6 g (17.4 mmol) of copper chlo-
ride, 20 g (356.4 mmol) of potassium hydroxide were dis-
solved in 100 mL of xylene in a 250 mL round-bottomed flask
under a nitrogen atmosphere. The solution was agitated at
150° C. for 48 hours and cooled down to room temperature,
and xylene therein was removed under a reduced pressure.
The remaining solid was dissolved in methylene chloride,
washed several times with water and then treated with anhy-
drous magnesium sulfate to remove moisture and filtered.
Then, the solvent was removed from the filtered solution. The
resulting product was purified through a silica gel column
using a solvent of hexane/methylene chloride mixed in a ratio
of 1:2, obtaining 10 g of a desired compound M-19 (yield:
86%)

Synthesis of Intermediate M-20

Reaction Scheme 20
1. n-BuLi, THF
-40°C.->25°C.,
5h
D —————a
Br
N Br/\/
0 THF -78°C. > 1t,
O 5h
M-19
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-continued

S
O

M-20

Br

10.0 g (30.0 mmol) of the intermediate M-19 was put under
anitrogen atmosphere in a two-necked round-bottomed flask
heated and dried under vacuum, and 100 mL of anhydrous
tetrahydrofuran was added thereto. The mixture was cooled
down to —40° C. and agitated. Then, 10.4 mL of 1.6M n-bu-
tyllithium (in 31.20 mmol of hexane) was slowly added to the
agitated mixture. The resulting mixture was agitated at room
temperature under a nitrogen atmosphere for 5 hours. The
reactant solution was cooled down to -78° C., and 113 g
(60.0 mmol) of 1,2-dibromoethane dissolved in 10 mL of
anhydrous tetrahydrofuran was slowly added thereto. The
mixture was agitated at room temperature for 5 hours. When
the reaction was complete, the agitated reactant was concen-
trated under a reduced pressure concentrate to remove the
solvent and then, extracted with distilled water and dichlo-
romethane. The extracted solution was dried with magnesium
sulfate, filtered, and then concentrated under a reduced pres-
sure. The reactant was recrystallized with n-hexane, obtain-
ing a desired compound, an intermediate M-20, as 9.7 g of a
white solid (yield: 78.4%).

GC-MS (theoretical value: 412.28 g/mol, measured value:
412 g/mol)

Synthesis of Intermediate M-21

Reacticn Scheme 21

Toluene/ag. K,CO3
Pd(PPh3)y

O
370

Cl
M-21

9.7 g (23.5 mmol) of the intermediate M-20, 3.9 g (24.7
mmol) of 4-chlorophenyl boronic acid, and 1.4 g (1.2 mmol)
of tetrakis(triphenylphosphine)palladium were put in a flask
and dissolved in 100 ml of toluene under a nitrogen atmo-
sphere, and 58.8 ml of an aqueous solution in which 17.3 g
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(117.6 mmol) of potassium carbonate was dissolved was
added thereto. The mixture was refluxed and agitated for 12
hours. When the reaction was complete, the agitated reactant
was extracted with ethyl acetate. The extracted solution was
dried with anhydrous magnesium sulfate, filtered, and then
concentrated under a reduced pressure. The concentrated
product was purified through silica gel column chromatogra-
phy using n-hexane/methylene chloride mixed in a volume
ratio of 7:3, obtaining a desired compound, an intermediate
M-21, as 7.0 g of a white solid (yield: 67.0%).

GC-MS (theoretical value: 443.92 g/mol, measured value:
444 g/mol)

Synthesis of Intermediate M-22

Reaction Scheme 22

Toluene/ag. K,CO3
Pd(PPh3)y

i)

§ NO,

J

M-22

Br

15.0 g (65.7 mmol) of dibenzofuran boronic acid, 18.0 g
(72.3 mmol) of 1-bromo-2-nitro benzene, and 2.3 g (1.97
mmol) of tetrakis(triphenylphosphine)palladium were put in
a 500 mL round-bottomed flask and dissolved in 200 mL of
toluene under a nitrogen atmosphere, and 18.2 g (131.5
mmol) of potassium acetate and 70 mL of water were added
thereto. The mixture was agitated at 90° C. for 24 hours.
When the reaction was complete, the reactant was cooled
down to room temperature and extracted with toluene and
water, and then treated with anhydrous magnesium sulfate to
remove moisture. The resulting product was filtered, and the
solvent therein was removed. The resulting product was puri-
fied through a silica gel column using a mixed solvent of
methylene chloride/hexane mixed in a ratio of 1:1, obtaining
an intermediate M-22 of 14 g (vield: 69.7%).

Synthesis of Intermediate M-23

Reaction Scheme 23

Lty

5 NO,

8

M-22

PPh3/dichlorobenzene
170° C.
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14.0 g (45.8 mmol) of the intermediate M-22 and 36 g
(137.5 mmol) of triphenylphosphine were dissolved in
dichlorobenzene in a 500 mL round-bottomed flask under a
nitrogen atmosphere. The solution was agitated at 160° C. for
24 hours. When the reaction was complete, the reactant was
cooled down to room temperature, and the dichlorobenzene
therein was removed under a reduced pressure. The resulting
reactant was purified through a silica gel column using meth-
ylene chloride/hexane mixed in a ratio of 1:1, obtaining an
intermediate M-23 of 9.7 g (yield: 77.6%).

Synthesis of Intermediate M-24

Reaction Scheme 24

O
Re

-0

CuCIKOH/
_—
O-Xylene

9.7 g (35.4 mmol) of the intermediate M-23, 11.1 g (70.9
mmol) of bromobenzene, 1.6 g (17.4 mmol) of copper chlo-
ride, and 20 g (356.4 mmol) of potassium hydroxide were
dissolved in 100 mL of xylene in a 250 mL round-bottomed
flask under a nitrogen atmosphere. The solution was agitated
at 150° C. for 48 hours and cooled down to room temperature,
and the xylene was removed under a reduced pressure. The
remaining solid was dissolved in methylene chloride and
several times washed with water and then, treated with anhy-
drous magnesium sulfate to remove moisture. Then, the reac-
tant was filtered, and the solvent was removed therefrom. The
resulting product was purified through a silica gel column
using a solvent of hexane/methylene chloride mixed in a ratio
of 1:2, obtaining a desired compound M-24 of 11 g (yield:
89%).



US 9,246,107 B2

121

Synthesis of Intermediate M-25

[Reaction Scheme 25]

1. n-BuLi, THF
-78°C.->0°C,5h

N

THF 78° C ->0°C.

SN
0

M-25

>

Br

10.0 g (28.6 mmol) of the intermediate M-24 was put under
a nitrogen atmosphere in a 2-necked round-bottomed flask
heated and dried under vacuum, and 100 mL of anhydrous
tetrahydrofuran was added thereto for dissolution. The solu-
tion was cooled down to -40° C. and agitated. Then, 9.92 mL.
of 1.6M n-butyllithium (in 29.76 mmol of hexane) was slowly
added to the agitated solution. The mixture was agitated at
room temperature under a nitrogen atmosphere for 5 hours.
The agitated reactant was cooled down to =78° C.,and 10.8 g
(57.2 mmol) of 1,2-dibromoethane dissolved in 10 mL of
anhydrous tetrahydrofuran was slowly added thereto. The
mixture was agitated at room temperature for 5 hours. When
the reaction was complete, the resulting product was concen-
trated under a reduced pressure to remove the solvent and
extracted with distilled water and dichloromethane. The
extracted solution was dried with magnesium sulfate, filtered,
and then concentrated under a reduced pressure. The reactant
was recrystallized with n-hexane, obtaining a desired com-
pound, an intermediate M-25, as 9.8 g of a white solid (yield:
79.9%).

GC-MS (theoretical value: 428.34 g/mol, measured value:
428 g/mol)

Synthesis of Intermediate M-26

Reaction Scheme 26

Toluene/aq. K,CO3
Pd(PPhs)y
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-continued

95
3O

Cl
M-26

9.8 g (22.9 mmol) of the intermediate M-25, 3.8 g (24.0
mmol) of 4-chlorophenylboronic acid, and 1.3 g (1.1 mmol)
of tetrakis(triphenylphosphine)palladium were put in a flask
and dissolved in 100 ml of toluene under a nitrogen atmo-
sphere, and 57.2 ml of an aqueous solution in which 16.8 g
(114.4 mmol) of potassium carbonate was dissolved was
added thereto. The mixture was refluxed and agitated for 12
hours. When the reaction was complete, the reactant was
extracted with ethyl acetate. The extracted solution was dried
with magnesium sulfate, filtered, and then concentrated under
a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/
dichloromethane mixed in a volume ratio 7:3, obtaining a
desired compound, an intermediate M-26, as 6.0 g of a white
solid (yield; 57.0%).

GC-MS (theoretical value: 459.99 g/mol, measured value:
460 g/mol)

Synthesis of Intermediate M-27

Reaction Scheme 27
O O +
O
B(OH),
0,N
Toluene/aq. K;CO3
Br a Pd(PPhy)e
0 NO,
Cl
M-27

20.0 g (94.3 mmol) of dibenzofuran boronic acid, 24.5 g
(103.7 mmol) of 2-bromo-5-chloronitrobenzene, and 3.28 g
(2.83 mmol) of tetrakis(triphenylphosphine)palladium were
putina 1 L round-bottomed flask and dissolved in toluene of
300 mL under a nitrogen atmosphere, and 26 g (188.6 mmol)
of potassium acetate and 100 mL of water were added thereto.
The mixture was agitated at 90° C. for 24 hours. When the
reaction was complete, the reactant was cooled down to room
temperature and extracted with toluene and water. The
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extracted reactant was treated with anhydrous magnesium
sulfate to remove moisture and treated, and the solvent was
removed. Then, the resulting product was purified through a
silica gel column using methylene chloride/hexane mixed in
aratio of 1:1, obtaining an intermediate M-27 of 20 g (yield:
65.49%).

Synthesis of Intermediate M-28

Reaction Scheme 28

Lt

0 NO,

Cl

PPh3/dichlorobenzene
170° C.

Cl

20.0 g (61.7 mmol) of the intermediate M-27 and 48.6 g
(185.3 mmol) of triphenylphosphine were dissolved in 500
mL of dichlorobenzene in a round-bottomed flask under a
nitrogen atmosphere. The solution was agitated at 160° C. for
24 hours. When the reaction was complete, the reactant was
cooled down to room temperature, and the dichlorobenzene
was removed under a reduced pressure. The resulting product
was purified through a silica gel column using methylene
chloride/hexane mixed in a ratio of 1:1, obtaining an inter-
mediate M-28 of 14.5 g (yield: 81%).

Synthesis of Intermediate M-29

Reaction Scheme 29

CuCIVKOH/

—_—

O-Xylene
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-continued

-
01

14 g (47.9 mmol) of the intermediate M-28, 15 g (95.9
mmol) of bromobenzene, 3.2 g (34.8 mmol) of copper chlo-
ride, and 30 g (535.7 mmol) of potassium hydroxide were
dissolved in 200 mL xylene in a 250 mL round-bottomed
flask under a nitrogen atmosphere. The solution was agitated
at 150° C. for 48 hours and cooled down to a room tempera-
ture, and the xylene was removed under a reduced pressure.
The remaining solid was dissolved in methylene chloride,
washed several times with water, and treated with anhydrous
magnesium sulfate to remove moisture, and then, the solvent
was removed. The resulting product was purified through a
silica gel column using hexane/methylene chloride mixed in
a ratio of 1:2, obtaining a desired compound M-29 of 14 g
(yield: 79.5%).

Synthesis of Intermediate M-30

Reaction Scheme 30
S
B(OH),
ON
Toluene/
aq. K,CO5
Br Cl Pd(PPhy),
5 NO,
Cl
M-30

20.0 g (87.6 mmol) of dibenzothiophene boronic acid, 22.8
g (96.4 mmol) of 2-bromo-5-chloronitrobenzene, and 3 g
(2.63 mmol) of tetrakis(triphenylphosphine)palladium was
dissolved in 300 mL oftoluene in a 1 L round-bottomed flask
under a nitrogen atmosphere, and 24.2 g (175.3 mmol) of
potassium acetate and 100 mL of water were added thereto.
The mixture was agitated at 90° C. for 24 hours. When the
reaction was complete, the reactant was cooled down to room
temperature, extracted with toluene and water, treated with
anhydrous magnesium sulfate to remove moisture, and fil-
tered, and then the solvent was removed therefrom. The
resulting product was purified through a silica gel column
using methylene chloride/hexane mixed in a ratio of 1:1,
obtaining an intermediate M-27 of 23 g (yield: 77.2%).
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Synthesis of Intermediate M-31

Reaction Scheme 31

ity

§ NO,

&

Cl

PPh3/dichlorobenzene
_—

170°C.

.

20.0 g (58.8 mmol) of the intermediate M-30 and 48.6 g
(1853 mmol) of triphenylphosphine were dissolved in
dichlorobenzene in a 500 mL round-bottomed flask under a
nitrogen atmosphere. The solution was agitated at 160° C. for
24 hours. When the reaction was complete, the reactant was
cooled down to room temperature, and the dichlorobenzene
was removed under a reduced pressure. The resulting reactant
was purified through a silica gel column using methylene
chloride/hexane mixed in ratio of 1:1, obtaining an interme-
diate M-31 of 14 g (yield: 77.3%).

Synthesis of Intermediate M-32

Cl
M-31

Reaction Scheme 32

S
O +
Cl
M-31
CuCVKOH/
Br T
O-Xylene

Ci
9

Cl
M-32

14 g (45.4 mmol) of the M-31, 14.2 g (90.9 mmol) of
bromobenzene, 3.2 g (34.8 mmol) of copper chloride, and 30
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g (535.7 mmol) of potassium hydroxide were dissolved in
200 mL of xylene in a 250 mL round-bottomed flask under a
nitrogen atmosphere. The solution was agitated at 150° C. for
48 hours and cooled down to room temperature, and the
xylene was removed under a reduced pressure. The remaining
solid was dissolved in methylene chloride, washed several
times with water, treated with anhydrous magnesium sulfate
to remove moisture, filtered, and then the solvent was
removed. The resulting product was purified through a silica
gel column using hexane/methylene chloride mixed in a ratio
of 1:2, obtaining a compound M-32 of 13 g (74.6%).

Synthesis of Intermediate M-33

Reaction Scheme 33
O,N
Toluene/
+ Br aq. K2C03
e p——
O Pd(PPh3)4
B(OH),
Cl
0 NO,
Cl
M-33

20.0 g (94.3 mmol) of dibenzofuran boronic acid, 24.5 g
(103.7 mmol) 2-bromo-5-chloronitrobenzene, and 3.28 g
(2.83 mmol) of tetrakis(triphenylphosphine)palladium were
dissolved in 300 mL of toluene in a 1 L round-bottomed flask
under a nitrogen atmosphere, and 26 g (188.6 mmol) of potas-
sium acetate and 100 mL, of water were added thereto. The
mixture was agitated at 90° C. for 24 hours. When the reaction
was complete, the reactant was cooled down to room tem-
perature, extracted with toluene and water, and treated with
anhydrous magnesium sulfate to remove moisture, filtered,
and then the solvent was removed therefrom. The resulting
reactant was purified through a silica gel column using meth-
ylene chloride/hexane mixed in a ratio of 1:1, obtaining an
intermediate M-33 of 21 g (yield: 68.7%).

Synthesis of Intermediate M-34

Reaction Scheme 34

0 NO,
cl
M-33

PPh3/dichlorobenzene
170° C.
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O

20.0 g (61.7 mmol) of the intermediate M-33 and 48.6 g
(1853 mmol) of triphenylphosphine were dissolved in
dichlorobenzene in a 500 mL round-bottomed flask under a
nitrogen atmosphere and then, agitated at 160° C. for 24
hours. When the reaction was complete, the reactant was
cooled down to room temperature, and the dichlorobenzene
was removed under a reduced pressure. The resulting reactant
was purified through a silica gel column using methylene
chloride/hexane mixed in a ratio of 1:1, obtaining an inter-
mediate M-34 of 14 g (yield: 77.7%).

Synthesis of Intermediate M-35

Reaction Scheme 35
O O NH
(0]
O +
Cl
M-34
CuCVKOH/
Br S E—
O-Xylene

O

14 g (47.9 mmol) of M-34, 15 g (95.9 mmol) of bromoben-
zene, 3.2 g (34.8 mmol) of copper chloride, and 30 g (535.7
mmol) of potassium hydroxide were dissolved in 200 mL of
xylene in a 250 mL round-bottomed flask under a nitrogen
atmosphere. The solution was agitated at 150° C. for 48 hours
and cooled down to room temperature, and xylene was
removed under a reduced pressure. The remaining solid was
dissolved in methylene chloride, washed several times with
water, treated with anhydrous magnesium sulfate to moisture,
filtered, and the solvent was removed therefrom. The result-
ing product was purified through a silica gel column using
hexane/methylene chloride mixed in a ratio of 1:2, obtaining
a desired compound M-5 of 14.5 g (yield: 82.3%).
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Synthesis of Intermediate M-36

Reaction Scheme 36

ON
O O + Br
S
B(OH),
Cl

e

M-36

Toluene/
aq. K2CO3

—_—
Pd(PPhs)s

20.0 g (87.6 mmol) of dibenzothiophene boronic acid, 22.8
g (96.4 mmol) of 2-bromo-5-chloronitrobenzene, and 3 g
(2.63 mmol) of tetrakis(triphenylphosphine)palladium were
dissolved in 300 mL of toluene in a 1 L round-bottomed flask
under a nitrogen atmosphere, and 24.2 g (175.3 mmol) of
potassium acetate and 100 mL of water were added thereto.
The mixture was agitated at 90° C. for 24 hours. When the
reaction was complete, the reactant was cooled down to room
temperature, extracted with toluene and water, and treated
with anhydrous magnesium sulfate to remove moisture, and
the solvent was removed therefrom. Then, the reactant was
purified through a silica gel column using methylene chlo-
ride/hexane mixed in aratio of 1:1, obtaining an intermediate
M-36 of 22 g (yield: 73.8%).

Synthesis of Intermediate M-37

Reaction Scheme 37

iy

5 NO,

&

Cl
M-36

PPh3/dichlorobenzene
170° C.

20.0 g (58.8 mmol) of the intermediate M-36 and 48.6 g
(185.3 mmol)triphenylphosphine were dissolved in dichlo-
robenzene in a 500 mL round-bottomed flask under a nitrogen
atmosphere and agitated at 160° C. for 24 hours. When the
reaction was complete, the reactant was cooled down to room
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temperature, and the dichlorobenzene was removed under a
reduced pressure. The resulting reactant was purified through
asilica gel columnusing methylene chloride/hexane mixed in
aratio of 1:1, obtaining an intermediate M-37 of 14.5 g (yield:
80.5%).

Synthesis of Intermediate M-38

Reaction Scheme 38

g

S
O +
Cl
M-37
CuCVKOH/
Br S
0O-Xylene

oy

14 g (45.4 mmol) of M-37, 14.2 g (90.9 mmol) of bro-
mobenzene, 3.2 g (34.8 mmol) of copper chloride, and 30 g
(535.7 mmol) of potassium hydroxide were dissolved in 200
mL of xylene in a 250 mL round-bottomed flask under a
nitrogen atmosphere. The solution was agitated at 150° C. for
48 hours and cooled down to room temperature, and the
xylene was removed under a reduced pressure. The remaining
solid was dissolved in methylene chloride, washed several
times with water, treated with anhydrous magnesium sulfate
to remove moisture, and the solvent was removed. Then, the
reactant was purified through a silica gel column using hex-
ane/methylene chloride mixed in a ratio of 1:2, obtaining a
compound M-38 of 13.5 g (yield: 77.5%).

Synthesis of intermediate M-39

Reaction Scheme 39
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-continued

G

Cl
M-39

A compound M-39 was synthesized according to the same
method as the method of preparing the intermediate M-2
except for using phenylmagnesium bromide instead of meth-
ylmagnesium bromide.

Synthesis of Intermediate M-40

Reaction Scheme 40

~C

BF3+Et,O
[
CHL,Ch

wovied

O
Cl
M-40

20 g of a compound M-40 (yield: 82%) was synthesized
according to the same method as the method of preparing the
intermediate M-3, except for using the intermediate M-39.

Synthesis of Intermediate M-41

Reaction Scheme 41

5 CO,CH;
Q MgBr

- =
ether

a
M-4
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O

Cl
M-41

A compound M-41 was synthesized according to the same
method as the method of preparing the intermediate M-5
except for using phenylmagnesiumbromide instead of meth-
ylmagnesium bromide.

Synthesis of Intermediate M-42

(I

[Reaction Scheme 42]

O
QO

BF3¢Et,O
- =
CIL,CL

.
»
&

M-42

L

22 g of a compound M-42 (yield: 81%) was synthesized
according to the same method as the method of preparing the
intermediate M-6, except for using the intermediate M-41.

Example 1

Preparation of Compound C-1

[Reaction Scheme 43]

weo
&

Cl
M-3
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P(t-Bu)3/Pd(dba)2
_— -
Toluene/Na(t-BuO)

HN
A

5.0 g (15.68 mmol) of the intermediate M-3, 5.04 g (15.68
mmol) of the intermediate A, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)
of Pd(dba), was added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the
reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried
with anhydrous magnesium sulfate, filtered, and concentrated
under a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/
dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-1 as 7.8 g ofa white solid (yield 82.3%).

Calculated value: C, 89.52; H, 5.51; N, 2.32; O, 2.65
Analyzed value: C, 89.51; H, 5.52; N, 2.32; 0, 2.65
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Example 2

Preparation of Compound C-31

[Reaction Scheme 44]

Cr

! P(t-Bu)3/Pd(dba)2
—_—-

00
g

5.0 g (15.68 mmol) of the intermediate M-3, 4.63 g (15.68
mmol) of the intermediate B, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)
of Pd(dba), was added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the
reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried
with anhydrous magnesium sulfate, filtered, and concentrated
under a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/
dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-31 as 7.3 g of a white solid (yield:
80.5%).

Calculated value: C, 89.40; H, 5.41; N, 2.42: O, 2.77
Analyzed value: C, 89.42; H, 5.39; N, 2.42; 0, 2.77
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Example 3

Preparation of Compound C-32

[Reaction Scheme 45]

oes
Q

P(t-Bu)3/Pd(dba)2
—_—
Toluene/Na(t-BuO)

‘»
<

5.0 g (15.68 mmol) of the intermediate M-3, 6.23 g (15.68
mmol) of the intermediate C, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)
of Pd(dba), was added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the
reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried

5 with anhydrous magnesium sulfate, filtered, and concentrated

under a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/
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dichloromethane mixed in a volume ratio of 2:1, obtaining a t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
desired compound C-32 as 9.2 g of a white solid (yield: were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)

86.2%). of Pd(dba), was added thereto. The mixture was refluxed and
Calculated value: C, 90.10; H. 5.49; N, 2.06; O, 2.35 agitated under a nitrogen atmosphere for 12 hours. When the
Analyzed value: C, 90.12; H, 5.47; N, 2.06; O, 2.35 5 reaction was complete, the reactant was extracted with tolu-

ene and distilled water. The obtained organic layer was dried

Example 4 with anhydrous magnesium sulfate, filtered, and concentrated

under reduced pressure. The resulting product was purified

Preparation of Compound C-5 " through silica gel column chromatography using n-hexane/

dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-5 as 8.6 g ofa white solid (yield 85.1%).

Calculated value: C, 89.55; H, 5.79; N, 2.18; O, 2.49

[Reaction Scheme 46] Analyzed value: C, 89.56; H, 5.78; N, 2.18; 0, 2.49
15

Example 5

9

20

Preparation of Compound C-19

Sog

Cl

25

Reaction Scheme 47

Q3
3

0
P(t-Bu)3/Pd(dba)2
—_—

Toluene/Na(t-BuO) 35

40

JatlearEe

45

9

Sog

(0] 50
P(t-Bu)3/Pd(dba)2
—_—
Toluene/Na(t-BuO)
N
55

§ )
D’ 60 (.

65
5.0 g (15.68 mmol) of the intermediate M-3, 5.67 g (15.68
mmol) of the intermediate D, 4.52 g (47.95 mmol) of sodium

mQZOOQ‘O
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N
9

O
-

5.0 g (15.68 mmol) of the intermediate M-3, 7.63 g (15.68
mmol) of the intermediate E, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)
of Pd(dba), were added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the
reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried
with anhydrous magnesium sulfate, filtered, and concentrated
under a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/
dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-19 as 10.5 g of a white solid (yield:
87%).

Calculated value: C, 89.03; H, 5.24; N, 3.64; O, 2.08

Analyzed value: C, 89.01; H, 5.26; N, 3.64; O, 2.08

Example 6

Preparation of Compound C-25

Reaction Scheme 48

Q3
e

+

Cl
M-3

[

30

35
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&
~
()

P(t-Bu)3/Pd(dba)2
Toluene/Na(t-BuO)

7

0w &
PSe
Ne

5.0 g (15.68 mmol) of the intermediate M-3, 7.87 g (15.68
mmol) of the intermediate F, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)
of Pd(dba), was added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the
reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried
with anhydrous magnesium sulfate, filtered, and concentrated
under a reduced pressure. The resulting product was purified
through a silica gel column chromatography using n-hexane/
dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-25 as 10.7 g of a white solid (yield:
87%).

Calculated value: C, 87.33; H, 4.76; N, 1.79; O, 6.12

Analyzed value: C, 87.31; H, 4.78; N, 1.79; 0, 6.12
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Example 7

Preparation of Compound C-27

[Reaction Scheme 49]

(I

Q.
& Q'O

O

O
ON

Pit- Bu)3/Pd(dba)2
ToluenefNa(t BuO)

a%8

S
5.0 g (15.68 mmol) of the intermediate M-3, 8.37 g (15.68
mmol) of the intermediate G, 4.52 g (47.95 mmol) of sodium
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t-butoxide, and 0.1 g (0.47 mmol) of tri tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.27 g (0.47
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound C-27 as 10.4
g of a white solid (yield: 81.2%).

Calculated value: C, 83.89; H, 4.57; N, 1.72; O, 1.96; S,
7.86

Analyzed value: C, 83.86; H,4.59; N, 1.72; 0, 1.96; S, 7.86
Example 8

Preparation of Compound C-29

[Reaction Scheme 50]
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o
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P(t-Bu)3/Pd(dba)2
—_—
Toluene/Na(t-BuO)
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-continued
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5.0 g (15.68 mmol) of the intermediate M-3, 8.12 g (15.68
mmol) of the intermediate H, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)
of Pd(dba), was added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the
reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried
with anhydrous magnesium sulfate, filtered, and concentrated
under a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/
dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-29 as 10.8 g of a white solid (yield:
86%).

Calculated value: C, 85.58; H, 4.66; N, 1.75; O, 4.00; S,
4.01

Analyzed value: C, 85.59;: H,4.67; N, 1.75; 0, 4.00; S, 4.01

Example 9

Preparation of Compound C-33

Reaction Scheme 51
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-continued

P(t-Bu)3/Pd(dba)2
T
Toluene/Na(t-BuO)

HN

L
5/

5.0 g (15.68 mmol) of the intermediate M-3, 7.08 g (15.68
mmol) of the intermediate I, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol)
of Pd(dba), was added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the
reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried
with anhydrous magnesium sulfate, filtered, and concentrated
under a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/
dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-33 as 9.4 g of a white solid (yield:
81.6%).

Calculated value: C, 88.37; H, 5.36; N, 1.91; O, 4.36
Analyzed value: C, 88.35; H, 5.38; N, 1.91; 0, 4.36
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Example 10

Preparation of Compound C-34

Reaction Scheme 52
0 . *
Cl
M-3
0
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dichloromethane mixed in a volume ratio of 2:1, obtaining a
desired compound C-34 as 10.4 g of a white solid (yield:

76.7%).

Calculated value: C, 87.57; H, 5.25; N, 1.62; O, 5.56

[

10
15 O
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25

P(t-Bu)3/Pd(dba)2
—_—
Toluene/Na(t-Bu0O)
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5.0 g (15.68 mmol) of the intermediate M-3, 9.12 g (15.68
mmol) of the intermediate J, 4.52 g (47.95 mmol) of sodium
t-butoxide, and 0.1 g (0.47 mmol) of tris(tert-butyl)phosphine
were dissolved in 200 ml of toluene, and 0.27 g (0.47 mmol) 60
of Pd(dba), was added thereto. The mixture was refluxed and
agitated under a nitrogen atmosphere for 12 hours. When the

reaction was complete, the reactant was extracted with tolu-
ene and distilled water. The obtained organic layer was dried

Analyzed value: C, 87.59; H, 5.23; N, 1.62; O, 5.56

Example 11

Preparation of Compound C-2

Reaction Scheme 53

! P(t Bu)3/Pd(dba)2
; Toluene/N a(t-BuO)

weesod

oy e

.
O

(i

5.0g(11.29 mmol) of the intermediate M-40, 3.63 g (11.29
mmol) of the intermediate A, 3.25 g (33.87 mmol) of sodium

with anhydrous magnesium sulfate, filtered, and concentrated 65 t-butoxide, and 0.07 g (0.34 mmol) of tris(tert-butyljphos-

under a reduced pressure. The resulting product was purified
through silica gel column chromatography using n-hexane/

phine were dissolved in 200 ml of toluene, and 0.19 g (0.34
mmol) of Pd(dba), was added thereto. The mixture was
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refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-2 as 7.3 g
of a white solid (yield: 88.8%).

Calculated value: C, 90.75; H, 5.12; N, 1.92; O, 2.20

Analyzed value: C, 90.73; H, 5.14; N, 1.92; O, 2.20

Example 12

Preparation of Compound C-35

[Reaction Scheme 54]
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P(t-Bu)3/Pd(dba)2
_— -
Toluene/Na(t-BuO)
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5.0 g (14.93 mmol) of the intermediate M-6, 4.8 g (14.93
mmol) of the intermediate A, 4.31 g (44.79 mmol) of sodium
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t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound C-35as 7.5 g
of a white solid (yield: 81%).

Calculated value: C, 87.20; H, 5.37; N, 2.26; S, 5.17

Analyzed value: C, 87.22; H, 535; N, 2.26; S, 5.17

Example 13
Preparation of Compound C-36

Reaction Scheme 55

eh
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P(t-Bu)3/Pd(dba)2
_—
Toluene/Na(t-BuO)

O

o
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3

5.0 g (14.93 mmol) of the intermediate M-6, 4.41 g (14.93
mmol) of the intermediate B, 4.31 g (44.79 mmol) of sodium
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t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12

hours. When the reaction was complete, the reactant was 35

extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-36, as 7.6
g of a white solid (yield: 85.7%).

Calculated value: C, 86.98; H, 5.26; N, 2.36; S, 5.40
Analyzed value: C, 86.99; H, 5.25; N, 2.36; S, 5.40

Example 14

Preparation of Compound C-37

[Reaction Scheme 56]
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P(t-Bu)3/Pd(dba)2
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Toluene/Na(t-BuO)
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5.0 g (14.93 mmol) of the intermediate M-6, 5.94 g (14.93
mmol) of the intermediate C, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The extracted
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound C-37 as 8.2 g
of a white solid (yield: 78.9%).

Calculated value: C, 88.02; H, 5.36; N, 2.01; S, 4.61
Analyzed value: C, 88.00; H, 5.38; N, 2.01; S, 4.61

Example 15

Preparation of Compound C-8

[Reaction Scheme 57]
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-continued

P(t-Bu)3/Pd(dba)?
——
Toluene/Na(t-BuO)
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5.0 g (14.93 mmol) of the intermediate M-6, 5.4 g (14.93
mmol) of the intermediate D, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl )phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-36, as 8.4
g of a white solid (yield: 85.2%).

Calculated value: C, 87.37; H, 5.65; N, 2.12; S, 4.86
Analyzed value: C, 87.35; H, 5.67; N, 2.12; S, 4.86
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Example 16

Preparation of Compound C-20

Reaction Scheme 58

P(t-Bu)3/Pd(dba)2
_—
Toluene/Na(t-BuO)
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N Q
5.0 g (14.93 mmol) of the intermediate M-6, 7.27 g (14.93
mmol) of the intermediate E, 4.31 g (44.79 mmol) of sodium
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t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The extracted
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-20as 9.4 g
of a white solid (yield: 80.2%).

Calculated value: C, 87.21; H, 5.14; N, 3.57; S, 4.08
Analyzed value: C, 87.23; H, 5.12; N, 3.57; S, 4.08

Example 17

Preparation of Compound C-26

[Reaction Scheme 59]
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5.0 g (14.93 mmol) of the intermediate M-6, 4.41 g (14.93
mmol) of the intermediate F, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound C-26, as 9.7
g of a white solid (yield: 81.2%).

Calculated value: C, 85.58; H, 4.66; N, 1.75; O, 4.00; S,
4.01

Analyzed value: C, 85.59; H,4.65; N, 1.75; 0, 4.00; S, 4.01

Example 18

Preparation of Compound C-28

[Reaction Scheme 60]
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-continued
S Q

P(t-Bu)3/Pd(dba)2
_—
Toluene/Na(t-BuO)

HN

5.0 g (14.93 mmol) of the intermediate M-6, 7.97 g (14.93
mmol) of the intermediate G, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-28, as 10.3
g of a white solid (vield 82.9%).

Calculated value: C, 82.27; H, 4.48; N, 1.68; S, 11.56
Analyzed value: C, 82.25; H, 4.49; N, 1.68; S, 11.56
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Example 19

Preparation of Compound C-30

Reaction Scheme 61
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P(t-Bu)3/Pd(dba)2
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Toluene/Na(t-BuO)
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5.0 g (14.93 mmol) of the intermediate M-6, 7.73 g (14.93
mmol) of the intermediate B, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-

phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was

5 refluxed and agitated under a nitrogen atmosphere for 12

hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
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organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-30, as 10.3
g of a white solid (yield 84.5%).

Calculated value: C, 83.89; H, 4.57; N. 1.72; O, 1.96; S,
7.86

Analyzed value: C, 83.86; H, 4.60; N, 1.72; 0, 1.96; S, 7.86

Example 20

Preparation of Compound C-38

[Reaction Scheme 62]
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5.0 g (14.93 mmol) of the intermediate M-6, 6.74 g (14.93
mmol) of the intermediate I, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound C-38, as 9.4
g of a white solid (yield 83.9%).
Calculated value: C, 86.48; H, 5.24; N, 1.87; O, 2.13; S,
428

Analyzed value: C,86.45;H,5.27;N, 1.87;0,2.13;S,4.28

Example 21

Preparation of Compound C-39

Reaction Scheme 63

Cl
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P(t-Bu)3/Pd(dba)2
_—
Toluene/Na(t-BuO)
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5.0 g (14.93 mmol) of the intermediate M-6, 8.69 g (14.93
mmol) of the intermediate J, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12

o]

g

hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The extracted
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-38 as 10.4
g of a white solid (yield: 79.1%).

Calculated value: C, 85.98; H, 5.15; N, 1.59; O, 3.64; S,
3.64

Analyzed value: C, 85.97:H, 5.17; N, 1.59; 0, 3.64; S, 3.64
Example 22

Preparation of Compound C-40

Reaction Scheme 64
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-continued

P(t-Bu)3/Pd(dba)2
-,
Toluene/Na(t-BuO)

HN
Q S
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4

5.0 g (14.93 mmol) of the intermediate M-6, 6.98 g (14.93
mmol) of the intermediate K, 4.31 g (44.79 mmol) of sodium
t-butoxide, and 0.09 g (0.45 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.26 g (0.45
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound C-40, as 8.7
g of a white solid (yield 80.2%).

Calculated value: C, 84.38; H, 4.86; N, 1.93; S, 8.83
Analyzed value: C, 84.37; H, 4.87; N, 1.93; S, 8.83
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Example 23

Preparation of Compound C-9

Reaction Scheme 65

P(t-Bu)3/Pd(dba)2
_—
Toluene/Na(t-BuO)

O
SN
.
H

5.0g (10.86 mmol) of the intermediate M-42,3.94 g (10.86
mmol) of the intermediate D, 3.14 g (32.68 mmol) of sodium
t-butoxide, and 0.07 g (0.33 mmol) of tris(tert-butyl )phos-
phine were dissolved in 200 ml of toluene, and 0.19 g (0.33
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
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ume ratio of 2:1, obtaining a desired compound C-9, as 7.4 g
of a white solid (yield 86.6%).
Calculated value: C, 88.85; H, 5.27; N, 1.79; 8, 4.09
Analyzed value: C, 88.83; H, 5.29; N, 1.79; S, 4.09

Example 24

Preparation of Compound C-41

[Reaction Scheme 66]

:
%

OO
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5.0 g (10.86 mmol) of the intermediate M-42, 3.5 g (10.86
mmol) of the intermediate A, 3.14 g (32.68 mmol) of sodium
t-butoxide, and 0.07 g (0.33 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.19 g (0.33
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was

P(t Bu)3/Pd(dba)2
Toluene/Na(t-BuO)

O
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extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound C-41, as 6.9
g of a white solid (yield: 85.1%).

Calculated value: C, 88.79; H, 5.01; N, 1.88; S, 4.31

Analyzed value: C, 88.77; H, 5.03; N, 1.88; S, 4.31

Example 25

Preparation of Compound A-28

[Reaction Scheme 67]
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5.0g (12.66 mmol) of the intermediate M-11,4.07 g (12.66
mmol) of the intermediate A, 3.65 g (37.99 mmol) of sodium
t-butoxide, and 0.08 g (0.38 mmol) of tris(tert-butyl )phos-
phine were dissolved in 200 ml of toluene, and 0.22 g (0.38
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mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound A-28, as 7.3
g of a white solid (yield: 84.8%).

Calculated value: C, 90.10; H, 5.49; N, 2.06; O, 2.35
Analyzed value: C, 90.12; H, 5.47; N, 2.06; O, 2.35

Example 26

Preparation of Compound A-30

[Reaction Scheme 68]
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P(t-Bu)3/Pd(dba)2
—_—
Toluene/Na(t-BuO)
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5.0g (12.17 mmol) of the intermediate M-16,3.91 g (12.17
mmol) of the intermediate A, 3.65 g (37.99 mmol) of sodium
t-butoxide, and 0.07 g (0.36 mmol) of tris(tert-butyl )phos-
phine were dissolved in 200 ml of toluene, and 0.22 g (0.38
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound A-30, as 7.1

g of a white solid (yield: 83.8%).

Calculated value: C, 88.02; H, 5.36; N, 2.01; S, 4.61
Analyzed value: C, 88.04; H, 5.34; N, 2.01; §, 4.61

Example 27

Preparation of Compound B-19

Reaction Scheme 69
+
N
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—_—
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-continued
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5.0 (11.26 mmol) of the intermediate M-21,4.07 g (11.26
mmol) of the intermediate D, 3.25 g (33.79 mmol) of sodium
t-butoxide, and 0.07 g (0.34 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.19 g (0.34
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The extracted
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed in a vol-
ume ratio of 2:1, obtaining a desired compound B-19as 7.2 g
of a white solid (yield: 83.1%).

Calculated value: C, 89.03; H, 5.24; N, 3.64; O, 2.08
Analyzed value: C, 89.05; H, 5.22; N, 3.64; O, 2.08

Example 28

Preparation of Compound B-20

Reaction Scheme 70
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-continued

P(t-Bu)3/Pd(dba)2
_—

Toluene/Na(t-BuO)

5.0g (10.87 mmol) of the intermediate M-26,3.93 g (10.87
mmol) of the intermediate D, 3.25 g (33.79 mmol) of sodium
t-butoxide, and 0.07 g (0.34 mmol) of tris(tert-butyl)phos-
phine were dissolved in 200 ml of toluene, and 0.19 g (0.34
mmol) of Pd(dba), was added thereto. The mixture was
refluxed and agitated under a nitrogen atmosphere for 12
hours. When the reaction was complete, the reactant was
extracted with toluene and distilled water. The obtained
organic layer was dried with anhydrous magnesium sulfate,
filtered, and concentrated under a reduced pressure. The
resulting product was purified through silica gel column chro-
matography using n-hexane/dichloromethane mixed ina vol-
ume ratio of 2:1, obtaining a desired compound B-20, as 7.3
g of a white solid (yield 85.5%).

Calculated value: C, 87.21; H, 5.14; N, 3.57; S, 4.08
Analyzed value: C, 87.24; H, 5.11; N, 3.57; S, 4.08
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Example 29

Preparation of Compound D-09

Reaction Scheme 71

(0]
Cl
M-29
O\ (Pph3)4Pd(0)y/K2CO3
Rkntdi o
/BON Toluene/H20
O Q
L
O Q N :

3.86 g (10.51 mmol) of the intermediate M-29, 5 g (9.55
mmol) of the intermediate L, and 0.33 g (0.29 mmol) of
tetrakis(triphenylphosphine)palladium were dissolved in 200
ml of toluene in a 500 mL round-bottomed flask under a
nitrogen atmosphere, and 2.64 g (19.1 mmol) of potassium
acetate and 100 mL of water were added thereto. The mixture
was refluxed at 90° C. for 24 hours. When the reaction was
complete, the reactant was extracted with toluene and dis-
tilled water. The extracted organic layer was dried with anhy-

5 drous magnesium sulfate, filtered, and concentrated under a

reduced pressure. The resulting product was purified through
silica gel column chromatography using n-hexane/dichlo-
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romethane mixed in a volume ratio of 2:1, obtaining a desired
compound D-09 as 5.4 g of a white solid (yield: 77.5%).
Calculated value: C, 88.98; H, 4.98; N, 3.84; O, 2.20
Analyzed value: C, 88.99; H, 4.97; N, 3.84; O, 2.20
Example 30

Preparation of Compound D-10

Reaction Scheme 72

S
Cl
M-32
O\ (Pph3)4Pd(0y/K2CO3
P N,
/BON Toluene/H20
O Q
L
O O N :

4.03 g (10.51 mmol) of the intermediate M-32, 5 g (9.55
mmol) of the intermediate [, and 0.33 g (0.29 mmol) of
tetrakis(triphenylphosphine)palladium were dissolved in 200
ml of toluene in a 500 mL round-bottomed flask under a
nitrogen atmosphere, and 2.64 g (19.1 mmol) of potassium
acetate and 100 mL of water were added thereto. The mixture
was refluxed at 90° C. for 24 hours. When the reaction was
complete, the reactant was extracted with toluene and dis-
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tilled water. The extracted organic layer was dried with anhy-
drous magnesium sulfate, filtered, and concentrated under a
reduced pressure. The resulting product was purified through
silica gel column chromatography using n-hexane/dichlo-
romethane mixed in a volume ratio of 2:1, obtaining a desired
compound D-10 as 5.5 g of a white solid (yield: 77.3%).

Calculated value: C, 87.06; H, 4.87; N, 3.76; S, 4.30
Analyzed value: C, 87.04; H, 4.89; N, 3.76; S, 4.30

Fabrication of Organic Light-Emitting Diode
Example 31

Fabrication of Organic Photoelectric Device

A glass substrate coated with ITO (Indium tin oxide) as a
1,500 A-thick thin film was cleaned with distilled water and
ultrasonic wave. Next, the glass substrate was cleaned with
ultrasonic wave using a solvent including one of isopropyl
alcohol, acetone, methanol, and the like, and dried. The dried
substrate was moved in a plasma cleaner and cleaned with
oxygen plasma for 5 minutes and then, moved in a vacuum
depositor. This ITO transparent electrode was used as a posi-
tive electrode, and 4,4'-bis[N-[4-{N,N-bis(3-methylphenyl)
amino}-phenyl]-N-phenylamino|biphenyl (DNTPD) was
vactum deposited to form a 600 A-thick hole injection layer
(HIL) thereon. Then, the compound according to Example 1
was vacuum-deposited to form a 300 A-thick hole transport
layer (HTL). Onthe hole transport layer (HTL), a 250 A-thick
emission layer was vacuum-deposited with 9,10-di-(2-naph-
thyl)anthracene (ADN) as a host and doped with 3 wt % of
2,5,8,11-tetra(tert-butyl)perylene (TBPe) as a dopant.

On the emission layer, Alq3 was vacuum deposited to form
2250 A-thick electron transport layer (ETL). On the electron
transport layer (ETL), a 10 A-thick LiF layer and a 1,000
A-thick Al layer were sequentially vacuum deposited to fab-
ricate a cathode and thus fabricate an organic light emitting
diode.

The organic light emitting diode had a structure of five thin
organic layers, in particular,

1,000 A Al/10 A TiF/250 A Alg3/250 A EMIL[ADN:
TBPe=97:3]/300 A C-1/600 A DNTPD/1,500 A ITO.

Example 32

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-32 of Example 3 instead of the compound C-1 of Example
1.

Example 33

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-5 of Example 4 instead of the compound C-1 of Example 1.

Example 34

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-19 of Example 5 instead of the compound C-1 of
Example 1.
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Example 35

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-2 of Example 11 instead of the compound C-1 of Example
1.

Example 36

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-35 of Example 12 instead ofthe compound C-1 of Example
1.

Example 37

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-37 of Example 14 instead of the compound C-1 of Example
1.

Example 38

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-8 of Example 15 instead of the compound C-1 of Example
1.

Example 39

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-20 of Example 16 instead of the compound C-1 of Example
1.
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Example 40

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-9 of Example 23 instead of the compound C-1 of Example
L.

Example 41

An organic light emitting diode was fabricated according
to the same method as Example 31 by using the compound
C-41 of Example 24 instead of the compound C-1 of Example
L.

Comparative Example 1

An organic light emitting diode was fabricated according
to the same method as Example 31 except for using NPB
instead of the compound C-1 of Example 1. The NPB struc-
ture is shown below.

Comparative Example 2

An organic light emitting diode was fabricated according
to the same method as Example 31 except for using HT1
instead of the compound C-1 of Example 1. The HT1 struc-
ture is shown below.

The DNTPD, ADN, TBPe, NPB, and HT1 structures used
to fabricate an organic light emitting diode are shown below.

[DNTPD]

LT “ ey

[ADN

B,

[TBPe]
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-continued
[NPB]

(Performance Evaluation of Organic Light Emitting
Diode)

Each organic light emitting diode according to Examples
31 to 41 and Comparative Examples 1 and 2 was measured
regarding current density change, luminance change, and
luminous efficiency depending on voltage. A method of mea-
suring the above values is as follows. The results are provided
in the following Table 1.

(1) Current Density Change Depending on Voltage Change

The organic light emitting diodes were measured regarding
current flowing in a unit device by using a current-voltage
meter (Keithley 2400) while their voltages were increased
from 0V to 10V. The current value was divided by an area to
obtain a current density.

(2) Luminance Change Depending on Voltage Change

The organic light emitting diodes were measured regarding
luminance by using a luminance meter (Minolta Cs-10004),
while their voltage were increased from 0V to 10 V.

(3) Luminous Efficiency

The luminance and current density obtained from the
above (1) and (2) and voltage were used to calculate current
efficiency (cd/A) at the same current density (10 mA/cm?).

TABLE 1

Compound of hole

transport layer Driving Color  Efficiency
Devices (HTL) voltage (V) (EL color)  (cd/A)
Example 31 C-1 6.3 Blue 6.3
Example 32 C-32 6.3 Blue 6.2
Example 33 C-5 6.2 Blue 6.0
Example 34 C-19 6.2 Blue 6.0
Example 35 C-2 6.4 Blue 6.1
Example 36 C-35 6.2 Blue 6.2
Example 37 C-37 6.3 Blue 6.3
Example 38 C-8 6.4 Blue 6.3
Example 39 C-20 6.5 Blue 6.2
Example 40 C-9 6.3 Blue 6.3
Example 41 C-41 6.4 Blue 6.2
Comparative NPB 7.1 Blue 49
Example 1
Comparative HT1 6.6 Blue 5.7
Example 2

Current density: 10 mA/em’

Asmay be seenin Table 1, the organic light emitting diodes
of the Examples had low driving voltage and excellent effi-
ciency, compared with the organic light emitting diodes
according to Comparative Examples 1 and 2.
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[HT1]

By way of summation and review, the organic light emit-
ting diode transforms electrical energy into light by applying
a current to an organic light emitting material. The OLED
may have a structure in which a functional organic material
layer is interposed between an anode and a cathode. The
organic material layer may include a multi-layer including
different materials, for example, a hole injection layer (HIL),
a hole transport layer (HTL), an emission layer, an electron
transport layer (ETL), and an electron injection layer (EIL),
in order to improve efficiency and stability of an organic light
emitting diode.

In such an organic light emitting diode, when a voltage is
applied between an anode and a cathode, holes from the
anode and electrons from the cathode are injected to an
organic material layer. The holes and electrons are recom-
bined to generate excitons having high energy. The generated
excitons generate light of a certain wavelength while shifting
to a ground state.

A phosphorescent light emitting material, as well as a
fluorescent light emitting material, may be used as a light
emitting material for an organic light emitting diode. Such a
phosphorescent material emits light by transiting the elec-
trons from a ground state to an exited state, transiting a singlet
exciton to a triplet exciton without radiance through intersys-
tem crossing, and transiting the triplet exciton to a ground
state.

As described above, an organic material layer for an
organic light emitting diode may include a light emitting
material and a charge transport material, e.g., a hole injection
material, ahole transport material, an electron transport mate-
rial, an electron injection material, or the like.

The light emitting material may be classified as blue,
green, and red light emitting materials according to emitted
colors, and yellow and orange light emitting materials to emit
colors near to natural colors.

When one material is used as a light emitting material, a
device may exhibit deteriorated efficiency because interac-
tions among molecules may shift a maximum light emitting
wavelength to a long wavelength, may decrease color purity,
or may quench light emitting effects. Therefore, a host/dopant
system may be used as a light emitting material in order to
improve color purity and increase luminous efficiency and
stability through energy transfer.

In order to implement excellent performance of an organic
light emitting diode, a material forming an organic material
layer, e.g., ahole injection material, a hole transport material,
a light emitting material, an electron transport material, an
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electron injection material, and a light emitting material such
as a host and/or a dopant should be stable and have good
efficiency.

In general, an organic light emitting diode may be classi-
fied into a low molecular weight organic light emitting diode
and a polymer organic light emitting diode. The low molecu-
lar weight organic light emitting diode may be fabricated in a
form of a thin film using a vacuum deposit method and thus,
may have excellent efficiency and life-span performance. On
the other hand, the polymer organic light emitting diode may
be fabricated using an inkjet method or a spin coating method
and thus, may have a low cost in the initial step while having
a large area.

Both the low molecular weight organic light emitting diode
and the polymer organic light emitting diode exhibit self-light
emission, fast response speed, wide photviewing angle, ultra
thin film, high image quality, durability, broad operation tem-
perature range, and the like, and thus, draw attention as a next
generation display. In particular, the low molecular weight
organic light emitting diode and the polymer organic light
emitting diode self-emit light and thus, have good visibility in
a dark place or against an external light, with no need of a
backlight. Accordingly, they may be fabricated to have about
14 less thickness and weight than a conventional liquid crystal
display (LCD).

In addition, the low molecular weight organic light emit-
ting diode and the polymer organic light emitting diode may
have more than 1,000 times faster response speed than LCD
(by a micro second) and thus, may realize a perfect motion
picture without an after-image. Accordingly, the low molecu-
lar weight organic light emitting diode and the polymer
organic light emitting diode may be an optimum display in a
multimedia era, since they have 80 times improved efficiency
and more than 100 times improved life-span due to remark-
able technological development since the first model was
developed in the late 1980s. Organic light emitting diodes are
finding bigger applications, e.g., a 40 inch organic light emit-
ting diode panel and the like have been developed.

Improved luminous efficiency and improved life-span are
desirable. Luminous efficiency of a device may require
smooth combination of a hole with an electron in an emission
layer. However, an organic material may exhibit slower elec-
tron mobility than hole mobility. Thus, an electron transport
layer (ETL) may be used to increase electron injection and
mobility from a cathode and simultaneously block hole
mobility, so that a hole may be efficiently combined with an
electron in an emission layer.

In addition, to improve life-span of a device, crystallization
of the organic material due to Joule heat generated during
operation should be prevented. Therefore, an organic com-
pound with excellent electron injection and mobility and high
electrochemical stability is desired.

The embodiments provide a compound for an organic
optoelectronic device that helps ensure good life span, effi-
ciency, electrochemical stability, and thermal stability of a
device.

The embodiments provide a compound for an organic
optoelectronic device that may act as a hole injection and hole
transport material, or an electron injection and transport
material, and also act as a light emitting host along with an
appropriate dopant.

The embodiments also provide an organic optoelectronic
device having excellent life span, efficiency, driving voltage,
electrochemical stability, and thermal stability.

The compound may exhibit excellent hole or electron
transporting properties, film stability, and thermal stability as
well as high triplet excitation energy.
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The compound may be used in an emission layer as a hole
injection/transport material, a host material, or an electron
injection/transport material. The organic photoelectric device
including the compound may exhibit excellent life-span and
luminous efficiency while having low driving voltages due to
excellent electrochemical and thermal stability.

Example embodiments have been disclosed herein, and
although specific terms are employed, they are used and are to
be interpreted in a generic and descriptive sense only and not
for purpose of limitation. In some instances, as would be
apparent to one of ordinary skill in the art as of the filing of the
present application, features, characteristics, and/or elements
described in connection with a particular embodiment may be
used singly or in combination with features, characteristics,
and/or elements described in connection with other embodi-
ments unless otherwise specifically indicated. Accordingly, it
will be understood by those of skill in the art that various
changes in form and details may be made without departing
from the spirit and scope of the present invention as set forth
in the following claims.

What is claimed is:

1. A compound for an organic optoelectronic device, the
compound including a moiety represented by the following
Chemical Formula 4 and a moiety represented by the follow-
ing Chemical Formula 5:

[Chemical Formula 4]

[Chemical Formula 5]

]
X T®

b*

wherein in Chemical Formulae 4 and 5,

Ar' and Ar? are each independently a substituted or unsub-
stituted C6 to C30 aryl group or a substituted or unsub-
stituted C2 to C30 heteroaryl group,

L is a single bond, a substituted or unsubstituted C2 to C6
alkenylene group, a substituted or unsubstituted C2 to
C6 alkynylere group, a substituted or unsubstituted C6
to C30 arylene group, a substituted or unsubstituted C2
to C30 heteroarylene group, or a combination thereof,

nisQorl,

X is O, S, (0=8—0), (P—0), or (C—=0),

Y is CRR" or NR/,

R', R", R', and R* are each independently hydrogen, deu-
terium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20
amine group, a nitro group, a carboxyl group, a ferroce-
nyl group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl
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group, a substituted or unsubstituted C2 to C30 het-
eroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40
silyloxy group, a substituted or unsubstituted C1 to C20
acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 an alky-
Ithiol group, a substituted or unsubstituted C6 to C20 an
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted
C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof, and

one of a* and b* of the above Chemical Formula 5 forms a
sigma bond with the c* of the above Chemical Formula
4, and the other of a* and b*, not linked to ¢ *, is
hydrogen.

2. The compound as claimed in claim 1, wherein the com-

pound is represented by the following Chemical Formula 6:

[Chemical Formula 6]

wherein, in Chemical Formula 6,

X i3 O, S, (0=S—0), (P—=0), or (C=0),

Y is CR'R" or NR,

R', R", R! and R? are each independently hydrogen, deute-
rium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20
amine group, a nitro group, a carboxyl group, a ferroce-
nyl group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl
group, a substituted or unsubstituted C2 to C30 het-
eroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40
silyloxy group, a substituted or unsubstituted C1 to C20
acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 an alky-
Ithiol group, a substituted or unsubstituted C6 to C20 an
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted
C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof,
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Ar' and Ar? are each independently a substituted or unsub-
stituted C6 to C30 aryl group or a substituted or unsub-
stituted C2 to C30 heteroaryl group,

L is a single bond, a substituted or unsubstituted C2 to C6
alkenylene group, a substituted or unsubstituted C2 to
C6 alkynylene group, a substituted or unsubstituted C6
to C30 arylene group, a substituted or unsubstituted C2
to C30 heteroarylene group, or a combination thereof,
and

nisQorl.

3. The compound as claimed in claim 2, wherein:

Y is CRR", and

R"and R" are each independently hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino
group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl
group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl
group, a substituted or unsubstituted C2 to C30 het-
eroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40
silyloxy group, a substituted or unsubstituted C1 to C20
acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 an alky-
Ithiol group, a substituted or unsubstituted C6 to C20
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted
C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof.

4. The compound as claimed in claim 2, wherein:

Y is NR', and

R' is hydrogen, deuterium, a halogen, a cyano group, a
hydroxyl group, an amino group, a substituted or unsub-
stituted C1 to C20amine group, a nitro group, a carboxyl
group, a ferrocenyl group, a substituted or unsubstituted
C1 to C20 alkyl group, a substituted or unsubstituted C6
to C30 aryl group, a substituted or unsubstituted C2 to
C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group. a substituted or unsubstituted C6 to
C20 aryloxy group, a substituted or unsubstituted C3 to
C40 silyloxy group, a substituted or unsubstituted C1 to
C20 acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 an alky-
Ithiol group, a substituted or unsubstituted C6 to C20
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted
C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof.

5. The compound as claimed in claim 1, wherein the com-

pound is represented by the following Chemical Formula 7:
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[Chemical Formula 7]

wherein, in Chemical Formula 7,

X i3 O, S, SO,(0—=S—0), PO(P=0), or CO(C=0),

Y is CRR" or NR,

R', R", R', and R? are each independently hydrogen, deu-
terium, a halogen, a cyano group, a hydroxyl group, an
amino group, a substituted or unsubstituted C1 to C20
amine group, a hitro group, a carboxyl group, a ferroce-
nyl group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl
group, a substituted or unsubstituted C2 to C30 het-
eroaryl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40
silyloxy group, a substituted or unsubstituted C1 to C20
acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 an alky-
Ithiol group, a substituted or unsubstituted C6 to C20 an
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted
C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof,

Ar" and Ar” are each independently a substituted or unsub-
stituted C6 to C30 aryl group or a substituted or unsub-
stituted C2 to C30 heteroaryl group,

L is a single bond, a substituted or unsubstituted C2 to C6
alkenylene group, a substituted or unsubstituted C2 to
C6 alkynylene group, a substituted or unsubstituted C6
to C30 arylene group, a substituted or unsubstituted C2
to C30 heteroarylene group, or a combination thereof,
and

nisOorl.

6. The compound as claimed in claim 5, wherein:

Y is CRR", and

R'and R" are each independently hydrogen, deuterium, a
halogen, a cyano group, a hydroxyl group, an amino
group, a substituted or unsubstituted C1 to C20 amine
group, a nitro group, a carboxyl group, a ferrocenyl
group, a substituted or unsubstituted C1 to C20 alkyl
group, a substituted or unsubstituted C6 to C30 aryl
group, a substituted or unsubstituted C2 to C30 het-
eroaryl group, a substituted or unsubstituted C1 to C20
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alkoxy group, a substituted or unsubstituted C6 to C20
aryloxy group, a substituted or unsubstituted C3 to C40
silyloxy group, a substituted or unsubstituted C1 to C20
acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 an alky-
Ithiol group, a substituted or unsubstituted C6 to C20 an
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted
C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof.

7. The compound as claimed in claim 5, wherein:

Y is NR', and

R' is hydrogen, deuterium, a halogen, a cyano group, a
hydroxyl group, an amino group, a substituted or unsub-
stituted C1 to C20 amire group, a nitro group, a carboxyl
group, a ferrocenyl group, a substituted or unsubstituted
C1 to C20 alkyl group, a substituted or unsubstituted C6
to C30 aryl group, a substituted or unsubstituted C2 to
C30 heteroaryl group, a substituted or unsubstituted C1
to C20 alkoxy group. a substituted or unsubstituted C6 to
C20 aryloxy group, a substituted or unsubstituted C3 to
C40 silyloxy group, a substituted or unsubstituted C1 to
C20 acyl group, a substituted or unsubstituted C2 to C20
alkoxycarbonyl group, a substituted or unsubstituted C2
to C20 acyloxy group, a substituted or unsubstituted C2
to C20 acylamino group, a substituted or unsubstituted
C2 to C20 alkoxycarbonylamino group, a substituted or
unsubstituted C7 to C20 aryloxycarbonylamino group, a
substituted or unsubstituted C1 to C20 sulfamoylamino
group, a substituted or unsubstituted C1 to C20 sulfonyl
group, a substituted or unsubstituted C1 to C20 an alky-
Ithiol group, a substituted or unsubstituted C6 to C20
arylthiol group, a substituted or unsubstituted C1 to C20
heterocyclothiol group, a substituted or unsubstituted
C1 to C20 ureide group, a substituted or unsubstituted
C3 to C40 silyl group, or a combination thereof.

8. The compound as claimed in claim 1, wherein the com-

pound is represented by one of the following Chemical For-
mulae A-1to A-7 and A-9 to A-51:
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9. The compound as claimed in claim 1, wherein the com-
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10. The compound as claimed in claim 1, wherein the
compound is represented by one of the following Chemical
Formulae C-1 to C-40:
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O 65 11. The compound as claimed in claim 1, wherein the

compound is represented by one of the following Chemical
Formulae D-1 to D-20:
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12. The compound as claimed in claim 1, wherein the
compound is a hole transport material or a hole injection
material for an organic light emitting diode.

13. The compound as claimed in claim 1, wherein the
compound has atriplet excitation energy (T1) of about 2.0 eV
or greater.

14. The compound as claimed in claim 1, wherein the
organic optoelectronic device is selected from the group of an
organic photoelectronic device, an organic light emitting
diode, an organic solar cell, an organic transistor, an organic
photoconductor drum, and an organic memory device.
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15. An organic light emitting diode, comprising:

an anode;

a cathode; and

at least one organic thin layer between the anode and the

cathode, wherein the at least one organic thin layer
includes the compound for an organic optoelectronic
device as claimed in claim 1.

16. The organic light emitting diode as claimed in claim 15,
wherein the at least one organic thin layer is selected from the
group of an emission layer, a hole transport layer (HTL), a
hole injection layer (HIL), an electron transport layer (ETL),
an electron injection layer (EIL), a hole blocking film, and a
combination thereof.

17. The organic light emitting diode as claimed in claim 15,
wherein the at least one organic thin layer includes a hole
transport layer (HTL) or a hole injection layer (HIL), and the
compound for an organic optoelectronic device is included in
the hole transport layer (HIL) or the hole injection layer
(HIL).

18. The organic light emitting diode as claimed in claim 15,
wherein the at least one organic thin layer includes an emis-
sion layer, and the compound for an organic optoelectronic
device is included in the emission layer.

19. The organic light emitting diode as claimed in ¢laim 15,
wherein the at least one organic thin layer includes an emis-
sion layer, and the compound for an organic optoelectronic
device is a phosphorescent host material or fluorescent host
material in the emission layer.

20. A display device comprising the organic light emitting
diode as claimed in claim 15.

21. The compound as claimed in claim 1, wherein the
compound including the moiety represented by Chemical
Formula 4 and the moiety represented by Chemical Formula
5 1s represented by the following Chemical Formula C-1:

i
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