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(57) Abstract: A compound for an optoelectronic device and an organic photoelectric device including the same are provided.
The compound for an optoelectronic device is represented by a Chemical Formula 1. An organic photoelectric device having ex-
O cellent electrochemical and thermal stability, thereby having an excellent life-span characteristic and high luminous efficiency at a
low driving voltage, is provided.
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Description

Title of Invention: COMPOUND FOR OPTOELECTRONIC

DEVICE, ORGANIC LIGHT EMITTING DIODE INCLUDING

[1]

[2]

[3]

[4]

[5]

[6]

[7]

[8]

THE SAME AND DISPLAY INCLUDING THE ORGANIC

LIGHT EMITTING DIODE
Technical Field

A compound for an optoelectronic device being capable of providing an opto-
electronic device having excellent life-span, efficiency, electrochemical stability, and
thermal stability, an organic light emitting doide including the same, and a display

including the organic light emitting diode, are disclosed.

Background Art

A photoelectric 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 photoelectric device may be classified as follows in accordance with its
driving principles. A first organic photoelectric device is an electron device driven as
follows: excitons are generated in an organic material layer by photons from an
external light source; the excitons are separated to electrons and holes; and the
electrons and holes are transferred to different electrodes from each other as a current
source (voltage source).

A second organic photoelectric device is an electron device driven as follows: a
voltage or a current is applied to at least two electrodes to inject holes and/or electrons
into an organic material semiconductor positioned at an interface of the electrodes; and
then the device is driven by the injected electrons and holes.

As examples, the organic photoelectric device includes an organic light emitting
diode (OLED), an organic solar cell, an organic photo-conductor drum, an organic
transistor, an organic memory device, etc., and it requires a hole injecting or
transporting material, an electron injecting or transporting material, or a light emitting
material.

Particularly, an organic light emitting diode (OLED) has recently drawn attention
due to an increase in demand for flat panel displays. In general, organic light emission
refers to transformation of electrical energy to photo-energy.

The organic light emitting diode transforms electrical energy into light by applying

current to an organic light emitting material. It has a structure in which a functional
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[9]

[10]

[11]

[12]

[13]

[14]

[15]

organic material layer is interposed between an anode and a cathode. The organic
material layer includes multiple layers including different materials from each other,
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 generated excitons generate light having certain
wavelengths while shifting to a ground state.

Recently, it is has become known that a phosphorescent light emitting material can
be used for a light emitting material of an organic light emitting diode in addition to
the fluorescent light emitting material. Such a phosphorescent material emits lights by
transiting the electrons from a ground state to an exited state, non-radiance transiting of
a singlet exciton to a triplet exciton through intersystem crossing, and transiting a
triplet exciton to a ground state to emit light.

As described above, in an organic light emitting diode, an organic material layer
includes a light emitting material and a charge transport material, for example a hole
injection material, a hole transport material, an electron transport material, an electron
injection material, and so on.

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

When one material is used as a light emitting material, a maximum light emitting
wavelength is shifted to a long wavelength or color purity decreases because of in-
teractions between molecules, or device efficiency decreases because of a light
emitting quenching effect. Therefore, a host/dopant system is included as a light
emitting material in order to improve color purity and increase luminous efficiency and
stability through energy transfer.

In order to implement the above excellent performance of an organic light emitting
diode, a material constituting an organic material layer, for example a hole injection
material, a hole transport material, a light emitting material, an electron transport
material, an electron injection material, and a light emitting material such as a host
and/or a dopant should be stable and have good efficiency. However, development of
an organic material layer forming material for an organic light emitting diode has not
been satisfactory up to now, and thus there is a need for a novel material. This material
development is also required for other organic photoelectric devices.

The low molecular organic light emitting diode is manufactured as a thin film in a

vacuum deposition method, and can have good efficiency and life-span performance.
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[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

A polymer organic light emitting diode manufactured in an Inkjet or spin coating

method has an advantage of low initial cost and being large-sized.
Both low molecular organic light emitting and polymer organic light emitting diodes

have an advantage of self-light emitting, high speed response, wide viewing angle, ul-
trathinness, high image quality, durability, a large driving temperature range, and the
like. In particular, they have good visibilitydue to the self-light emitting characteristic
compared with a conventional LCD (liquid crystal display) and have an advantage of
decreasing thickness and weight of an LCD up to a third, because they do not need a
backlight.

In addition, since they have a response speed that is 1000 times faster than an LCD,
they can realize a perfect motion picture without an after-image. Based on these ad-
vantages, they have been remarkably developed to have 80 times the efficiency and
more than 100 times the life-span since they first came out in the late 1980s. Recently,
they have kept becoming rapidly larger, such as development of a 40-inch organic light
emitting diode panel.

They are simultaneously required to have improved luminous efficiency and life-
span in order to be larger. Herein, their luminous efficiency needs a smooth com-
bination between holes and electrons in an emission layer. However, since an organic
material in general has slower electron mobility than hole mobility, it has a drawback
of inefficient combination between holes and electrons. Accordingly, while increasing
electron injection and mobility from a cathode, simultaneous prevention of movement
of holes is required.

In order to improve the life-span, material crystallization caused by Joule heat
generated during device operation must be prevented. Accordingly, there has been a
strong need for an organic compound having excellent electron injection and mobility,

and high electrochemical stability.

Disclosure of Invention

Technical Problem

A compound for an optoelectronic device that may act as hole injection, hole
transport, light emitting, or electron injection and/or transport material, and also act as
a light emitting host along with an appropriate dopant, is provided.

An organic optoelectronic device having excellent life-span, efficiency, driving

voltage, electrochemical stability, and thermal stability is provided.
Solution to Problem

According to one embodiment of the present invention, a compound for an opto-

electronic device represented by the following Chemical Formula 1 is provided.
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[24]
[25]

[26]
[27]

[28]
[29]
[30]

[31]

[32]
[33]

[34]
[35]

[Chemical Formula 1]
R

) =) F.i"g
Ry i ST i
o | R e 13
i 6 e 1)
F )

Fs =

Ry ’ i T bt }*HM

In Chemical Formula 1,

R, toR are the same or different, and are independently selected from 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 unsub-
stituted 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 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 alkoxycarbonyl amino group, a substituted or unsubstituted
C7 to C20 aryloxycarbonyl amino group, a substituted or unsubstituted C1 to C20
sulfamoyl amino group, a substituted or unsubstituted C1 to C20 sulfonyl group, a sub-
stituted or unsubstituted C1 to C20 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, and a substituted or un-
substituted C3 to C40 silyl group,

at least one of R, toR; represents a bond with Ar,

at least one of Ry toR ¢ represents a bond with Ar,,

at least one of R, toRy is optionally bound to Ar, through a sigma bond, at least one
of Ry toR¢ is optionally bound to Ar, through a sigma bond,

X is selected from NR,;, O, S and SO, (0O=S=0), R, is a substituted or unsubstituted
C1 to C20 alkyl group, a substituted or unsubstituted C6 to C30 aryl group and a sub-
stituted or unsubstituted C2 to C30 heteroaryl group,

Y is selected from O, S and SO, (0=5=0),

Ar; and Ar;, are the same or different, and are independently a substituted or unsub-
stituted C6 to C30 aryl group or a substituted or unsubstituted C2 to C30 heteroaryl
group,

n is an integer ranging from 1 to 4,

m is an integer ranging from O to 4, and
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[36] Ar; is a substituted or unsubstituted C6 to C30 aryl group or a substituted or unsub-
stituted C2 to C30 heteroaryl group,

[37] provided that Ar; is not a substituted or unsubstituted carbazolyl group, a substituted
or unsubstituted dibenzofuranyl group and a substituted or unsubstituted dibenzoth-
iophenyl group, and when X is NR;;, Ar; is not a fluorenyl group.

[38] X is selected from NR -, O, S, and SO, (O=S=0), wherein R, is a substituted or un-
substituted C1 to C20 alkyl group, a substituted or unsubstituted C6 to C30 aryl group,
or a substituted or unsubstituted C2 to C30 heteroaryl group, and the “substituted”aryl
group or heteroaryl group refers to one substituted with at least one substituent selected
from deuterium, a halogen, a cyano group, hydroxy group, an amino group, a sub-
stituted or unsubstituted C1 to C20 amine group, a nitro group, a substituted or unsub-
stituted C1 to C20 alkyl group, a substituted or unsubstituted C1 to C20 alkoxy group,
a substituted or unsubstituted C3 to C40 silyl group, and a combination thereof.

[39] The compound for an optoelectronic device may include one of the compounds rep-
resented by the following Chemical Formulae 2 to 7.

[40] [Chemical Formula 2] [Chemical Formula 3]

[41] I—'l-. = Ris ;H E..:? H; rr‘;f!ﬁ )

f Ry }_.l"J'L.‘l/L'C?s,J R N H’15’~«1-¢¢H7T’H.¢
:-j J}!'__i‘\ . o .-’n 5 = I~—. ! P
Tj [ |—|~Jr Yf e R’z‘*f"%_d_\;r x}f: e M ,:?=:;kﬁfkhw
[~rajF J}_}:.’-F’u R P 3 Araly ‘:“ ll""f
R S T R
[42] [Chemical Formula 4] [Chemical Formula 5]
[43] R - WEM i ]
F _ N R."‘ [ k ¥ 13 -I'I'i
IlIr %J/L /,H,:I v }f‘lltﬁ'.ﬁ = ﬁ_(v ” \V:-' =] ,aa,_T o
iy > A | ! — . o, e I-‘rg G-
_}j:j T el [& q!—'i':'}—\'\—F! E’-:-‘\; ‘.f'f i A [ Ri ELT/ R
y 2ir “)‘——f g = = R, 1k | ] ,-"H , J}
Ry Fan Ry e :\\r\ E;l
i IH-:\
[44] [Chemical Formula 6] [Chemical Formula 7]
[45 ] R 14 = Rs
Ris., P R gt IIfRu
\I‘:”J\_"\-IC;.— L \R“: Rﬁr_{/!.-_;_:__ij,-' Fis
—, A
o b
" Rn =
Ry
[46] In Chemical Formulae 2 to 7,
[47] R, toR are the same or different, and are independently selected from 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
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[48]

[49]
[50]

[51]
[52]
[53]

[54]

[55]

[56]
[57]

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 unsub-
stituted 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 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 alkoxycarbonyl amino group, a substituted or unsubstituted
C7 to C20 aryloxycarbonyl amino group, a substituted or unsubstituted C1 to C20
sulfamoyl amino group, a substituted or unsubstituted C1 to C20 sulfonyl group, a sub-
stituted or unsubstituted C1 to C20 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, and a substituted or un-
substituted C3 to C40 silyl group,

Ri7 1s a substituted or unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, or a substituted or unsubstituted C2 to C30 heteroaryl
group,

Y is selected from O, S, and SO, (0=S=0),

Ar; and Ar;, are the same or different, and are independently a substituted or unsub-
stituted C6 to C30 aryl group or a substituted or unsubstituted C2 to C30 heteroaryl
group,

n is an integer ranging from 1 to 4,

m is an integer ranging from O to 4, and

Ar; is a substituted or unsubstituted C6 to C30 aryl group or a substituted or unsub-
stituted C2 to C30 heteroaryl group,

provided that Ar; is not a substituted or unsubstituted carbazolyl group, a substituted
or unsubstituted dibenzofuranyl group, or a substituted or unsubstituted dibenzoth-
iophenyl group.

The compound for an optoelectronic device may include one of the compounds rep-
resented by the following Chemical Formula 8 or 9.

[Chemical Formula 8]

R‘? .-'E' Ar’ﬁ
N /
LS i 3 —_
] _'_{l‘:,'x -"':r Arﬁ N‘\
R"mlf S e [Ars], Fiz
i - s
& ' b
Rﬁ\% Re Ry
2 A |
R e
1'\___."-" | Riﬂ
S Rz
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[58] [Chemical Formula 9]
[59]
] R"? JH- Are
Arq . r "-_‘_
Nl AT
Re e KH: iArels R
L', | - F 3 R
A 0 e
o R s
2 i
R: “f'"ﬂ"’“'i’fypira
Rz

[60]

In Chemical Formulae 8 and 9, Ar, and Ars are the same or different, and are inde-

pendently a substituent selected from the following Chemical Formulae 10 to 18.
[61]

[Chemical Formula 10] [Chemical Formula 11] [Chemical Formula 12]
62
[62] Sie Fhe Koz Fpg Rap  Hog Rza Rasa H35 Nas
= = = Y =
T, g o el 2 % Rw S % & 4 Rae
o — — — Fant
322 RQ] Fég_{.‘ Rze R?E ;31 4 R35 Rla? E;j[:.
[63] [Chemical Formula 13] [Chemical Formula 14]
[64] _ Fea
Ry “4s %as Rer Ras R Rige. {,?_,,Lﬁ R
P 7 s Fes
s ; R -:)-.\ & .r}_ F\?.E':[ Rid: o ‘__.,.-JQ"_\_\:_. ____.”\‘_\_‘_\.L e {55
— ;:—;\ :5_5 J-_.- :[ T Tl i
Riz Zas 4 Rag Rsn Rss o B Reg L b
57 gd B
Rss Ree
[65] [Chemical Formula 15] [Chemical Formula 16]
66
[ ] :‘Ep}' I:CIS
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[67] [Chemical Formula 17] [Chemical Formula 18]
68 Ry
[68] o T
Fi81-\4“,-"?~1‘,‘*-.r*'?%-h~r’" :ijl T Faz
- - v‘::"-_ .<“-"K. F‘i -
PN ‘_,R T ~ o e T
O R
Flas st o Ram Ao -
I« T - |.— a5
Foag £ Foa
Rnf. REi



WO 2011/133007 PCT/KR2011/003003
[69]
[70] Herein, R, toRs, R; toR 6, and R, toRyg are the same or different, and are inde-

[71]
[72]

[73]
[74]

[75]

pendently selected from 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 substituted or unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C1 to C20 alkoxy group, and a substituted or unsubstituted C3 to C40 silyl

group.

Arg and Ar; are the same or different, and are independently a substituent selected
from the above Chemical Formulae 9 to 17, and at least one of R;53 toR is bound to an
adjacent atom, and

aisOor 1.

Ar; may be selected from a substituted or unsubstituted phenyl group, a substituted or
unsubstituted naphthyl group, a substituted or unsubstituted anthracenyl group, a sub-
stituted 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 unsubstituted p-terphenyl group, a substituted or un-
substituted m-terphenyl group, a substituted or unsubstituted chrysenyl group, a sub-
stituted or unsubstituted triperylenyl group, a substituted or unsubstituted perylenyl
group, a substituted or unsubstituted indenyl group, a substituted or unsubstituted
furanyl group, a substituted or unsubstituted thiophenyl group, a substituted or unsub-
stituted pyrrolyl group, a substituted or unsubstituted pyrazolyl group, a substituted or
unsubstituted imidazolyl group, a substituted or unsubstituted triazolyl group, a sub-
stituted or unsubstituted oxazolyl group, a substituted or unsubstituted thiazolyl group,
a substituted or unsubstituted oxadiazolyl group, a substituted or unsubstituted thia-
diazolyl group, a substituted or unsubstituted pyridyl group, a substituted or unsub-
stituted pyrimidinyl group, a substituted or unsubstituted pyrazinyl group, a substituted
or unsubstituted triazinyl group, a substituted or unsubstituted benzofuranyl group, a
substituted or unsubstituted benzothiophenyl group, a substituted or unsubstituted ben-
zimidazolyl group, a substituted or unsubstituted indolyl group, a substituted or unsub-
stituted quinolinyl group, a substituted or unsubstituted isoquinolinyl group, a sub-
stituted or unsubstituted quinazolinyl group, a substituted or unsubstituted quinoxalinyl
group, a substituted or unsubstituted naphthydinyl group, a substituted or unsubstituted
benzoxazinyl group, a substituted or unsubstituted benzthiazinyl group, a substituted or
unsubstituted acridinyl group, a substituted or unsubstituted phenazinyl group, a sub-
stituted or unsubstituted phenothiazinyl group, or a substituted or unsubstituted phe-
noxazinyl group.

Ar, is selected from one of the substituents represented by the above Chemical
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Formulae 10 to 18 provided that at least one of R3 toReg is not hydrogen, and for
example it may be selected from 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 substituted or unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C1 to C20 alkoxy group, and a substituted or unsubstituted C3 to C40 silyl
group.

[76] The compound for an optoelectronic device may include at least one of the
compounds represented by the following Chemical Formulae A-1 to A-305, A-414 to
A-416, A-457, A-458, or A-469 to A-473.
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[107] The compound for an optoelectronic device may include at least one of the
compounds represented by the following Chemical Formulae A-417 to A-456 or A-
459 to A-468.
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The compound for an optoelectronic device may include at least one of the

compounds represented by the following Chemical Formulae A-324 to A-395.
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compounds represented by the following Chemical Formulae A-306 to A-323.
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[126] The compound for an optoelectronic device may include at least one of the

compounds represented by the following Chemical Formulae A-396 to A-413.
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[130] The compound for an optoelectronic device may be used as a hole transport material
or a hole injection material for an organic light emitting diode.
[131] The compound for an optoelectronic device may have triplet exciton energy (T1) of

about 2.0eV or higher.
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[132]

[133]

[134]

[135]

[136]
[137]
[138]

[139]

[140]

[141]

[142]

[143]

[144]

[145]
[146]
[147]

The optoelectronic device comprises an organic photoelectronic device, an organic
light emitting diode, an organic solar cell, an organic transistor, an organic photo-

conductor drum, an organic memory device, or the like.
According to another embodiment of the present invention, an organic light emitting

device including an anode, a cathode, and at least one or more organic thin layers
between the anode and the cathode is provided. At least one of the organic thin layers
may include the compound for an optoelectronic device of the present invention.

The organic thin layer may include 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 layer, or a combination thereof.

The compound for an optoelectronic device may be included in a hole transport layer
(HTL), a hole injection layer (HIL), an electron transport layer (ETL), or an electron
injection layer (EIL).

The compound for an optoelectronic device may be included in an emission layer.

The compound for an optoelectronic device may be used as a phosphorescent or flu-
orescent host material in an emission layer.

The compound for an optoelectronic device may be used as a fluorescent blue dopant
material in an emission layer.

According to another embodiment of the present invention, a display device

including the organic light emitting element is provided.

Advantageous Effects of Invention

The compound for an optoelectronic device may include an excellent hole or electron
transporting property, high film stability, good thermal stability, and good triplet
exciton energy.

The compound may be used as a hole injection/ transport material of an emission
layer, a host material, or an electron injection/ transport material. The organic photo-
electric device may have excellent electrochemical and thermal stability, and therefore
may have an excellent life-span characteristic and high luminous efficiency at a low

driving voltage.

Brief Description of Drawings
FIGS. 1 to 5 are cross-sectional views showing organic light emitting diodes
including compounds according to various embodiments of the present invention.
FIG. 6 shows a 'H-NMR spectrum of the A-414 compound according to Example 1.
FIG. 7 shows a 'H-NMR spectrum of the A-415 compound according to Example 2.
FIG. 8 shows a 'H-NMR spectrum of the A-9 compound according to Example 3.
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[148] FIG. 9 shows a 'H-NMR spectrum of the A-10 compound according to Example 4.
[149] FIG. 10 shows a 'H-NMR spectrum of the A-11 compound according to Example 5.
[150] FIG. 11 shows a 'H-NMR spectrum of the A-18 compound according to Example 6.
[151] FIG. 12 shows a 'H-NMR spectrum of the A-19 compound according to Example 7.
[152] FIG. 13 shows a 'H-NMR spectrum of the A-469 compound according to Example

13.

[153] FIG. 14 shows a 'H-NMR spectrum of the A-470 compound according to Example
28.

[154] FIG. shows a 'H-NMR spectrum of the A-457 compound according to Example 29.

[155] FIG. 16 shows a 'H-NMR spectrum of the A-416 compound according to Example
37.

[156] FIG. 17 shows a 'H-NMR spectrum of the A-12 compound according to Example 38.

[157] FIG. 18 shows a 'H-NMR spectrum of the A-13 compound according to Example 39.

[158] FIG. 19 is a graph showing photoluminescence (PL) of the A-9, A-10, and A-11
compounds according to Examples 3 to 5.

[159]

Mode for the Invention

[160] CROSS-REFERENCE TO RELATED APPLICATION

[161] This application claims priority to and the benefit of Korean Patent Application No.
10-2010-00381609 filed in the Korean Intellectual Property Office on April 23, 2010
and US Patent Application No. 61/344,433 filed in the USPTO on July 22, 2010, the
entire contents of which are incorporated herein by reference.

[162] Exemplary embodiments of the present invention will hereinafter be described in
detail. However, these embodiments are only exemplary, and the present invention is
not limited thereto but rather is defined by the scope of the appended claims.

[163] As used herein, when specific definition is not otherwise provided, the term
“substituted”’refers to one substituted with deuterium, a halogen, a hydroxy group, an
amino group, a substituted or unsubstituted C1 to C20 amine group, a 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 cyclo alkyl group, a C6 to C30 aryl group, a C1 to
C20 alkoxy group, a fluoro group, a C1 to C10 trifluoro alkyl group such as a trifluo-
romethyl group, or a cyano group, instead of hydrogen.

[164] As used herein, when specific definition is not otherwise provided, the term
“hetero”refers to one including 1 to 3 of N, O, S, or P, and remaining carbons in one
ring.

[165] As used herein, when a definition is not otherwise provided, the term “combination

52

thereof ’refers to at least two substituents bound to each other by a linker, or at least
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[166]

[167]

[168]

[169]

[170]

[171]

[172]

[173]

[174]

[175]

two substituents condensed to each other.

As used herein, when a definition is not otherwise provided, the term "alkyl" refers to
an aliphatic hydrocarbon group. The alkyl may be a saturated alkyl group that does not
include any alkene or alkyne. Alternatively, the alkyl may be an unsaturated alkyl
group that includes at least one alkene or alkyne. The term “alkyne”refers to a group in
which at least two carbon atoms are bound in at least one carbon-carbon double bond,
and the term “alkyne’’refers 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 consisting of methyl, ethyl, propyl, iso-propyl, n-butyl, iso-butyl, sec-butyl,
and t-butyl.

Representative 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 cy-
clohexyl group, or the like, which may be individually and independently substituted.

The term “aromatic group”’may refer a functional group including a cyclic structure
where all elements have p-orbitals that form conjugation. An aryl group and a
heteroaryl group may be exemplified.

The term “aryl”may refer to a monocyclic or fused ring-containing polycyclic (i.e.,
rings sharing adjacent pairs of carbon atoms) group.

The “heteroaryl group”’may refer to one including 1 to 3 heteroatoms selected from
N, O, S, or P in an aryl group, and remaining carbons. When the heteroaryl group is a
fused ring, each ring may include 1 to 3 hetero atoms.

The term “spiro structure”’refers to a cyclic structure having a contact point of one
carbon. Further, the spiro structure may be used as a compound including the spiro
sturcture or a substituent including the spiro sturcture.

The compound for an optoelectronic device of one embodiment may have a core
structure in which two carbazole-based derivatives are independently bound to a
nitrogen atom. In this specification, the carbazole-based derivative refers to a structure
in which a nitrogen atom of a substituted or unsubstituted carbazolyl group is sub-
stituted with another hetero atom instead of nitrogen. However, the structure including
two carbazolyl groups bound to each other is not included in one embodiment.

Since the core structure includes at least two or more carbazole derivatives and has
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[176]

[177]

[178]

[179]

[180]

[181]
[182]

[183]

excellent hole characteristics, it may be used as a hole injection material or a hole
transport material of an organic light emitting device.

At least one of the substituent that is bound to the core may be a substituent having
excellent electron characteristics.

Therefore, the compound may satisfy requirements of an emission layer by re-
inforcing electron characteristics to a carbazole structure having excellent hole charac-
teristics. In one embodiment, it may be used as a host material of an emission layer.

In addition, the compound for an optoelectronic device may be a synthesis of a
compound having various energy band gaps by introducing various substituents into
the core of a carbazole and two carbazoles bound to the core of the carbazole.

As the organic photoelectric device includes the compound having the appropriate
energy level depending upon the substituents, the electron transporting property is
enforced to provide excellent efficiency and driving voltage, and the electrochemical
and thermal stability are improved to enhance the life-span characteristic while driving
the organic photoelectric device.

According to one embodiment of the present invention, a compound for an opto-

electronic device represented by the following Chemical Formula 1 is provided.

[Chemical Formula 1]

Fiz
= i Hia
g W
;T L :\}”—HH
Ry ;.,__(

Fie 1,

In Chemical Formula 1, R; toR ¢ are the same or different, and are independently
selected from 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 unsub-
stituted 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 unsub-
stituted 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 unsub-
stituted C2 to C20 acyloxy group, a substituted or unsubstituted C2 to C20 acylamino
group, a substituted or unsubstituted C2 to C20 alkoxycarbonyl amino group, a sub-
stituted or unsubstituted C7 to C20 aryloxycarbonyl amino group, a substituted or un-
substituted C1 to C20 sulfamoyl amino group, a substituted or unsubstituted C1 to C20
sulfonyl group, a substituted or unsubstituted C1 to C20 alkylthiol group, a substituted
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[184]

[185]

[186]

[187]

[188]

[189]

[190]

[191]

[192]

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, and a
substituted or unsubstituted C3 to C40 silyl group.

In addition, one of R, toRy is bound to Ar;, and one of R, toR ;¢ is bound to Ar,. At
least one of R, toRs is bound to Ar, through a sigma bond, and at least one of R, toR4
is bound to Ar, through a sigma bond.

Through a suitable combination of the substituents, the compound for an opto-
electronic device having an excellent hole or electron transporting property, high film
stability, thermal stability, and triplet exciton energy (T1) may be provided.

Also, a compound having improved thermal stability or oxidation resistance through
a suitable combination of the substituents may be provided.

An asymmetrical bipolar structure may be proived through a suitable combination of
substituents. Since the asymmetrical bipolar structure improves hole and electron
transporting properties, it may improve luminous efficiency and performance of a
device.

A structure of a compound may bulk up by controlling substituents, and therefore
crystallinity may be decreased. When the crystallinity of a compound is decreased, the
life-span of a device may be improved.

X is selected from NR,;, O, S, or SO, (0=5=0), R, is a substituted or unsubstituted
C1 to C20 alkyl group, a substituted or unsubstituted C6 to C30 aryl group, or a sub-
stituted or unsubstituted C2 to C30 heteroaryl group, and Y is O, S, or SO, (0=S=0).

In the core structure of the above Chemical Formula 1, the hetero atom of the
carbazole derivatives that are both substituents of a nitrogen atom may not simul-
taneously be N (i.e., carbazole). In other words, two or more carbazolyl groups may
not exist as a substituent of nitrogen of a tertiary arylamine in the above Chemical
Formula 1. The symmetric compound having the same substituents may increase crys-
tallinity.

In addition, Ar, and Ar, are the same or different, and are independently a substituted
or unsubstituted C6 to C30 aryl group, or a substituted or unsubstituted C2 to C30
heteroaryl group, n is an integer ranging from 1 to 4, and m is an integer ranging from
0 to 4. The p-conjugation length may be controlled by adjusting the length of Ar; and
Ar, Thereby, the triplet exciton energy bandgap is controlled, and may be usefully
applied as a phosphorescent host of the emission layer of an organic photoelectric
device. In addition, when a heteroaryl group is introduced, a bipolar characteristic of a
molecular structure is realized to provide a phosphorescent host of an organic photo-
electric device having high efficiency.

Ar; is a substituted or unsubstituted C6 to C30 aryl group, or a substituted or unsub-
stituted C2 to C30 heteroaryl group. When X is NR 7, a fluorenyl group is not
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included.
[193] Further, Ar; is a substituted or unsubstituted C6 to C30 aryl group, or a substituted or

[194]

[195]

unsubstituted C2 to C30 heteroaryl group. Also, a substituted or unsubstituted
carbazolyl group, a substituted or unsubstituted dibenzofuranyl group, or a substituted
or unsubstituted dibenzothiophenyl group may be excluded for Ar;. When X is NR;, a
fluorenyl group may be excluded for Ar;. When the substituents described above are
excluded, the crystallinity may be suppressed by decreasing a symmetric structure in
the molecule, and thereby recrystallization may be inhibited in a device.

Examples of Ar; may include a substituted or unsubstituted phenyl group, a sub-
stituted 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 un-
substituted biphenylyl group, a substituted or unsubstituted p-terphenyl group, a sub-
stituted or unsubstituted m-terphenyl group, a substituted or unsubstituted chrysenyl
group, a substituted or unsubstituted triperylenyl group, a substituted or unsubstituted
perylenyl group, a substituted or unsubstituted indenyl group, a substituted or unsub-
stituted furanyl group, a substituted or unsubstituted thiophenyl group, a substituted or
unsubstituted pyrrolyl group, a substituted or unsubstituted pyrazolyl group, a sub-
stituted or unsubstituted imidazolyl group, a substituted or unsubstituted triazolyl
group, a substituted or unsubstituted oxazolyl group, a substituted or unsubstituted
thiazolyl group, a substituted or unsubstituted oxadiazolyl group, a substituted or un-
substituted thiadiazolyl group, a substituted or unsubstituted pyridyl group, a sub-
stituted or unsubstituted pyrimidinyl group, a substituted or unsubstituted pyrazinyl
group, a substituted or unsubstituted triazinyl group, a substituted or unsubstituted ben-
zofuranyl group, a substituted or unsubstituted benzothiophenyl group, a substituted or
unsubstituted benzimidazolyl group, a substituted or unsubstituted indolyl group, a
substituted or unsubstituted quinolinyl group, a substituted or unsubstituted iso-
quinolinyl group, a substituted or unsubstituted quinazolinyl group, a substituted or un-
substituted quinoxalinyl group, a substituted or unsubstituted naphthydinyl group, a
substituted or unsubstituted benzoxazinyl group, a substituted or unsubstituted ben-
zthiazinyl group, a substituted or unsubstituted acridinyl group, a substituted or unsub-
stituted phenazinyl group, a substituted or unsubstituted phenothiazinyl group, or a
substituted or unsubstituted phenoxazinyl group.

X is selected from NR,;, O, S, or SO, (0=S=0), where R, is a substituted or unsub-
stituted C1 to C20 alkyl group, a substituted or unsubstituted C6 to C30 aryl group, or
a substituted or unsubstituted C2 to C30 heteroaryl group, wherein the term
“substituted”’refers to at least one hydrogen of an aryl group or a heteroaryl group sub-

stituted with deuterium, a halogen, a cyano group, hydroxy group, an amino group, a
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[196]

[197]

[198]
[199]

[200]
[201]

[202]
[203]

[204]

[205]

[206]
[207]

substituted or unsubstituted C1 to C20 amine group, a nitro group, a substituted or un-
substituted C1 to C20 alkyl group, a substituted or unsubstituted C1 to C20 alkoxy
group, a substituted or unsubstituted C3 to C40 silyl group, or a combination thereof.
As described above, when one of substituents of R, is the above substituent instead
of hydrogen, electro-optical characteristics and thin film characteristics for maximizing
the performance of the material for an optoelectronic device may be finely adjusted

while maintaining basic characteristics of the compound.

The Chemical Formula 1 may be represented by one of the Chemical Formulae 2 to
7.

[Chemical Formula 2] [Chemical Formula 3]

Fiq
RE Ria \r_‘—-f;\ =
R SN F; j\ I." ! ng i )
| RaE ¥ ey T Ry o 19
Fam e i [ [, 3_(' b 3 [| Bt C I s
={ g7 Mlarale—d Rait T T “ TSR
T l'{“"ll‘l_"-.\ _.;:‘_Pii E . 'l Al S= 0
H . \.:'g s [~rs]g {":\ !,\I-"'f
R Fag 2 v ¢
B R

[Chemical Formula 6] [Chemical Formula 7]

The Chemical Formulae 2 to 7 include fixed positions at which a substituent of a
carbazole derivative such as a dibenzofuranyl group or a dibenzothiophenyl group is
bound in Chemical Formula 1. When the substituent is bound at fixed positions, sub-
stantial synthesis may be advantageously performed.

The compound for an optoelectronic device may include at least one of the
compounds represented by the following Chemical Formulae 8 or 9.

[Chemical Formula 8]
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[210] In Chemical Formulae 8 and 9, Ar, and Ars are the same or different, and are inde-
pendently selected from substituents represented by the following Chemical Formulae
10 to 18.
[211] [Chemical Formula 10] [Chemical Formula 11] [Chemical Formula 12]
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[217]
[218]

[219]

[220]
[221]

[222]

[223]

[224]

[Chemical Formula 17] [Chemical Formula 18]
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In Chemical Formulae 10 to 18, R, toRs, R; toR ¢, and R 5 toRes are the same or
different, and are independently selected from 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 substituted or unsubstituted C1 to C20 alkyl group, a
substituted or unsubstituted C1 to C20 alkoxy group, or a substituted or unsubstituted
C3 to C40 silyl group, Are and Ar; are the same or different, and are independently
selected from at least one of the substituents represented by the above Chemical
Formulae 10 to 18, one of the selected substituents of R;5 toRgs is bounded to an

adjacent atom, and ais O or 1.

The compound represented by Chemical Formula 8 or 9 includes a substituted or un-
substituted aryl group that is substited with a substituent including nitrogen bound to a
carbazolyl group and/or a substituent bound to an amine group. In this structure, it is
hard to be recrystallized due to asymmetrical molecule structure as well as excellent
hole transporting properties of a carbazolyl group. Therefore, when the compound is
used for a hole injection and hole transport layer (HTL) of an organic light emitting
diode, a long life-span and high efficiency can be realized.

Also, Ary, is selected from the substituents represented by Chemical Formulae 10 to
18. At least one of the substituents R;3 toRog for Ar, may not be hydrogen, and in one
embodiment, may be selected from 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 substituted or unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C1 to C20 alkoxy group, or a substituted or unsubstituted C3 to C40 silyl
group.

In other words, one of the substituents of Ar, may be substituted with one of the sub-
stituents described above. In this structure, electro-optical characteristics and thin film
characteristics for maximizing the performance of the material for an optoelectronic
device may be finely adjusted while maintaining basic characteristics of the compound.

The compound for an optoelectronic device according to one embodiment may

include at least one of the compounds represented by the following Chemical Formulae
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A-1to A-305, A-414 to A-416, A-457, A-458, or A-469 to A-473. The compounds of
the following structures have an excellent hole transport property due to carbazolyl,
excellent thin film characteristics due to an asymmetrical molecule, and thermal
stability. Therefore when they are used for a hole injection layer and a hole transport
layer (HTL) of an organic light emitting diode, a long life-span and high efficiency

may be realized.
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[255] The compound for an optoelectronic device according to one embodiment may
include at least one of the compounds represented by the following Chemical Formulae
A-417 to A-456, or A-459 to A-468. In the following structure, electro-optical charac-
teristics and thin film characteristics for maximizing the performance of the material
for an optoelectronic device may be finely adjusted while maintaining basic charac-
teristics of the compound.
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[262]

[263] The compound for an optoelectronic device according to one embodiment may
include at least one of the compounds represented by the following Chemical Formulae

A-324 to A-395. In this structure, since dibenzofuran having a hole transporting

property and dibenzothiophene are asymmetrically bound to a tertiary arylamine
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structure, an excellent hole transporting property and thin film stability may be

realized.
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The compound for an optoelectronic device according to one embodiment may
include at least one of the compounds represented by the following Chemical Formulae
A-306 to A-323. In the following structure, dibenzofuran having a hole transporting
property or dibenzothiophene is asymmetrically bound to a carbazole structure to form
a tertiary arylamine and includes a hetero aromatic ring group as an electron acceptor,
and therefore the structure shows asymmetric bipolar characteristics in its molecular
structure. High efficiency may be realized when it is used as a phosphorescent host

material and a hole blocking layer material.
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[273] The compound for an optoelectronic device according to one embodiment may
include at least one of the compounds represented by the following Chemical Formulae
A-396 to A-413. In the following structure, dibenzofuran having a hole transporting
property or dibenzothiophene is asymmetrically bound to a carbazole structure to form
a tertiary arylamine and includes a hetero aromatic ring group as an electron acceptor,
and therefore the structure shows asymmetric bipolar characteristics in its molecular
structure. High efficiency may be realized when it is used to be a phosphorescent host

material and a hole blocking layer material.

[274] [A-396] [A-307] [A-308]

O &

f”m*"m’}

[275]



101

WO 2011/133007 PCT/KR2011/003003

@@ /3
N /N~\(N Q
DeVets ~\_/
o Q. O Q9 S
Q /_\ O
O o @/S O
[A-402] [A-403] [A-404]

7\
oM
‘ 4 )4 = " :
o Q.
¢ Y
[A-405] [A-406] [A-407 ]

" ) o - &
\/ ) \N/

[A-408] [A-409] [A-410]
/:N C\g} O \—/ :4—/ N@
s O S (Q O s
O O e} O ©/5 O
[A-111] lA-112] |A-113]
[276] -
(0 N_ N\ N
S ) S
A : Reg oS S :
G O
[277] When the compound for an optoelectronic device is applied to an electron blocking

layer and a hole transport layer (HTL), its electron blocking properties may be reduced
due to a functional group having an electron characteristic in a molecule. Therefore, in

order to use the compound as an electron blocking layer, it is preferable that the
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compound doesn't include a functional group having an electron characteristic.
Examples of the functional group having an electron characteristic are benzoimidazole,
pyridine, pyrazine, pyrimidine, triazine, quinoline, isoquinoline, or the like. However,
the explainations as above are limited to when the compound is used as an electron
blocking layer or a hole transport layer (HTL) (or a hole injection layer (HIL)).

When the compound is required to have electron-transporting and hole-transporting
properties, a light emitting diode may have improved life-span and reduced driving
voltage by introducing the electron transport backbone.

According to the embodiment of the present invention, a compound for an opto-
electronic device has a maximum light emitting wavelength ranging from 320 to
500nm and triplet excitation energy of 2.0eV or more (T1), and in particular, ranging
from 2.0 to 4.0eV. When it has this high excitation energy, it can transport a charge to
a dopant well and improve luminous efficiency of the dopant, and can also decrease
the driving voltage by freely regulating HOMO and LUMO energy levels. Ac-
cordingly, it can be usefully applied as a host material or a charge-transporting
material.

The compound for an optoelectronic device may also be used as a nonlinear optical
material, an electrode material, a chromic material, and as a material applicable to an
optical switch, a sensor, a module, a waveguide, an organic transistor, a laser, an
optical absorber, a dielectric material, and a membrane due to its optical and electrical
properties.

The compound for an optoelectronic device including the above compound has a
glass transition temperature of 90°C or higher and a thermal decomposition tem-
perature of 400°C or higher, so as to improve thermal stability. Thereby, it is possible
to produce an organic photoelectric device having high efficiency.

The compound for an optoelectronic device including the above compound may play
a role of emitting light or injecting and/or transporting electrons. In other words, the
compound for an optoelectronic device may be used as a phosphorescent or fluorescent
host material, a blue light emitting dopant material, or an electron transporting
material.

Since the compound for an optoelectronic device according to one embodiment is
used for an organic thin layer, it may improve the life-span characteristic, efficiency
characteristic, electrochemical stability, and thermal stability of an organic photo-
electric device, and decrease the driving voltage.

The optoelectronic device may include an organic photoelectronic device, an organic
light emitting diode, an organic solar cell, an organic transistor, an organic photo-
sensitive drum, an organic memory device, or the like. For example, the compound for

an optoelectronic device according to one embodiment may be included in an electrode
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or an electrode buffer layer in the organic solar cell to improve the 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, an organic light emitting diode will be described in detail.

According to another embodiment of the present invention, an organic light emitting
doiode including an anode, a cathode, and at least one or more organic thin layer
between the anode and the cathode is provided, and at least one of the organic thin
layers may include the compound for an optoelectronic device of the present invention.

The organic thin layer that may include the compound for an optoelectronic device
may include a layer selected from the group consisting 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 layer includes the compound for an optoelectronic device according to one
embodiment. Particularly, the compound for an optoelectronic device according to one
embodiment may be included in a hole transport layer (HTL) or a hole injection layer
(HIL). In addition, when the compound for an optoelectronic device is included in the
emission layer, the compound for an optoelectronic device may be included as a phos-
phorescent or fluorescent host, and particularly, as a fluorescent blue dopant material.

FIGS. 1 to 5 are cross-sectional views showing an organic photoelectric device
including the compound for an optoelectronic device according to one embodiment of
the present invention.

Referring to FIGS. 1 to 5, organic photoelectric devices 100, 200, 300, 400, and 500
according to one embodiment include at least one organic thin layer 105 interposed
between an anode 120 and a cathode 110.

The anode 120 includes an anode material laving a large work function to help hole
injection into an organic thin layer. The anode material includes: 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 (IZ0); a combined metal and oxide such as ZnO:Al or SnO,:Sb; or a conductive
polymer such as poly(3-methylthiophene), poly[3,4-(ethylene-1,2-dioxy)thiophene]
(PEDT), polypyrrole, and polyaniline, but is not limited thereto. It is preferable to
include a transparent electrode including indium tin oxide (ITO) as an anode.

The cathode 110 includes a cathode material having a small work function to help
electron injection into an organic thin layer. The cathode material includes: a metal
such as magnesium, calcium, sodium, potassium, titanium, indium, yttrium, lithium,
gadolinium, aluminum, silver, tin, and lead, or alloys thereof; or a multi-layered
material such as LiF/Al, Lig/Al, LiOy/Al, LiF/Ca, LiF/Al, and BaF,/Ca, but is not

limited thereto. It is preferable to include a metal electrode including aluminum as a
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[292]
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[294]

[295]

[296]

[297]

[298]

[299]

cathode.

Referring to FIG. 1, the organic photoelectric device 100 includes an organic thin
layer 105 including only an emission layer 130.

Referring to FIG. 2, a double-layered organic photoelectric device 200 includes an
organic thin layer 105 including an emission layer 230 including an electron transport
layer (ETL), and a hole transport layer (HTL) 140. The emission layer 130 also
functions as an electron transport layer (ETL), and the hole transport layer (HTL) 140
layer has an excellent binding property with a transparent electrode such as I'TO or an
excellent hole transporting property.

Referring to FIG. 3, a three-layered organic photoelectric device 300 includes 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 is inde-
pendently installed, and layers having an excellent electron transporting property or an
excellent hole transporting property are separately stacked.

As shown in FIG. 4, a four-layered organic photoelectric device 400 includes 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 cathode of ITO.

As shown in FIG. 5, a five layered organic photoelectric device 500 includes 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
further includes an electron injection layer (EIL) 160 to achieve a low voltage.

In FIG. 1 to FIG. 5, the organic thin layer 105 including at least one selected from the
group consisting of an electron transport layer (ETL) 150, an electron injection layer
(EIL) 160, an emission layer 130 or 230, a hole transport layer (HTL) 140, a hole
injection layer (HIL) 170, and combinations thereof includes a compound for an opto-
electronic device. The material for the organic photoelectric device may be used for an
electron transport layer (ETL) 150 including the electron transport layer (ETL) 150 or
electron injection layer (EIL) 160. When it is used for the electron transport layer
(ETL), it is possible to provide an organic photoelectric device having a simpler
structure because it does not require an additional hole blocking layer (not shown).

Furthermore, when the compound for an optoelectronic device is included in the
emission layer 130 and 230, the material for the organic photoelectric device may be
included as a phosphorescent or fluorescent host or a fluorescent blue dopant.

The organic photoelectric device may be fabricated by: forming an anode on a
substrate; forming an organic thin layer in accordance with a dry coating method such
as evaporation, sputtering, plasma plating, and ion plating or a wet coating method

such as spin coating, dipping, and flow coating; and providing a cathode thereon.
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[300] Another embodiment of the present invention provides a display device including the
organic photoelectric device according to the above embodiment.

[301] Hereinafter, the embodiments are illustrated in more detail with reference to
examples. However, the following are exemplary embodiments and are not limiting.

[302] Preparation of compound for optoelectronic device

[303] Synthesizing intermediate porduct

[304] Svnthesis of intermediate product, M-1

[305] [Reaction Scheme 1]

[306]

¢ I x4
FdiDFPFFICE, KA
.. b A Diezaane, 100°C, 12h g _Q hI_1

[307] 50g (155.18mmol) of 3-bromo-9-phenyl-9H-carbazole, 3.41g (4.65mmol) of
Pd(dppf)Cl,, 51.32g (201.8mmol) of bis(pinacolato)diboron, and 45.8g (465.5mmol)
of potassium acetate were dissolved in 520ml of 1,4-dioxane. The reactants were
refluxed and agitated under a nitrogen atmosphere for 12 hours and extracted 3 times
with dichloromethane and distilled water. The extract was dried with magnesium
sulfite and filtered, and the filtrate was concentrated under reduced pressure. The
product was purified with n-hexane/dichloromethane mixed at a volume ratio of 7:3
through silica gel column chromatography, and then 43g of a white solid intermediate
M-1 was acquired as a desired compound (yield: 75%).

[308] LC-Mass (theoretical mass: 369.19g/mol, measured mass: M+1 = 370g/mol)

[309] Svnthesis of intermediate product, M-2

[310] [Reaction Scheme 2]

[311]

< O e QL g}@
i Toluene, B0
N %’\? reflux, 12h iy
-2

[312] 40g (108.3mmol) of the intermediate M-1, 30.6g (108.3mmol) of
I-bromo-4-iodobenzene, and 1.25g (1.08mmol) of tetrakistriphenylphosphine
palladium were added to a flask and dissolved in 270ml of toluene and 135mL of
ethanol under a nitrogen atmosphere.

[313] Then, 135ml of an aqueous solution including 31.9g (58.9mmol) of potassium

carbonate was added to the reactants and then refluxed and agitated for 12 hours. After
the reaction, the reactants were extracted with ethylacetate. The extract was dried with

magnesium sulfite and filtered. Then, the filtrate was concentrated under reduced
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[314]

[315]
[316]
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[321]

[322]
[323]
[324]

[325]

[326]

pressure. The product was purified with n-hexane/dichloromethane mixed in a volume
ratio of 7:3 through silica gel column chromatography, and then 35g of a white solid
intermediate M-2 was acquired as a desired compound (yield: 75%).

LC-Mass (theoretical mass: 398.29g/mol, measured mass: M+1 = 399g/mol, M+3 =
401g/mol)

Svynthesis of intermediate product, M-3

[Reaction Scheme 3]
Br

o o]
1. reBuld, THF -40°C: -=25°C, ah

g BY THF -78°C -=1t, 5h
-3

10g (59.5mmol) of a dibenzofuranyl group was added to a two neck round-bottomed
flask that was dried under vacuum, and 119mL of anhydrous tetrahydrofuran was
added under a nitrogen atmosphere followed by dissolving. Then, the reactants were
cooled down to -40°C and agitated.

Then, 26mL of 2.5M n-butyl lithium (in hexane, 65.5mmol) was slowly added to the
reactants and the resultant was agitated for 5 hours at room temperature under a
nitrogen atmosphere. The reactants were cooled down to -78°C, and 22.4g (119mmol)
of 1,2-dibromoethane that was dissolved in 10mL anhydrous tetrahydrofuran was
slowly added and then agitated for 5 hours at room temperature.

After the reaction, the solution was concentrated under reduced pressure to remove
the solvent. Then the reactants were extracted with distilled water and
dichloromethane, and the extract was dried with magnesium sulfite and filtered. The
filtrate was concentrated under reduced pressure. The reactants were recrystallized in
n-hexane and then 11g of a white solid intermediate M-3 was acquired as a desired
compound (yield: 75%).

GC-Mass (theoretical mass: 245.97g/mol, measured mass: M = 246g/mol, M+2 =
248g/mol)

Synthesis of intermediate product, M-4

[Reaction Scheme 4]
Br

= o Ln} =
== F %, 1.n-Buli, THF 75°C -=0°C, 5h
1'! i —_— Br o ) O
Br e THF -7&7C -=0"C | 3h

fl-2

10g (54.3mmol) of dibencothiophene that was dried under a vacuum condition was
added to a two neck round-bottomed flask and dissolved with 120mL of anhydrous
tetrahydrofuran under a nitrogen atmosphere. Then, the reactant was cooled down to -
40°C and agitated.

Then, 24mL of 2.5M n-butyllithium (in hexane, 59.7mmol) was slowly added to the
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[327]
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[332]
[333]

[334]
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[336]

reactants and agitated for 5 hours at room temperature under a nitrogen atmosphere.
The reactants were cooled down to -78°C, and 20.4g (108.6mmol) of
1,2-dibromoethane that was dissolved in 10mL anhydrous tetrahydrofuran was slowly
added and then agitated for 5 hours at room temperature. After the reaction, the
solution was concentrated under reduced pressure to remove the solvent. Then the
reactant was extracted with distilled water and dichloromethane, and the extract was
dried with magnesium sulfite and filtered. The filtrate was concentrated under reduced
pressure. The reactant was recrystallized in n-hexane, and then 11g of a white solid in-
termediate M-4 was acquired as a desired compound (yield: 77%).

GC-Mass (theoretical mass: 261.95g/mol, measured mass: M = 262g/mol, M+2 =
264g/mol)

Synthesis of intermediate product. M-35
[Reaction Scheme 5]

B
(HO,8 —~ ®
u] PP Phyl,, 39 K C0: 5,
;oo Toluene, BEOH a |
= reflux, 12h @ = pr
k-5

20g (94.4mmol) of 4-dibenzofuranboronic acid, 28g (99.2mmol) of
1-bromo-4-iodobenzene, and 1.08g (0.94mmol) of tetrakistriphenylphos-

phinepalladium were added to a flask and dissolved in 240ml of toluene and 120mL of
ethanol under a nitrogen atmosphere. Then, 120ml of an aqueous solution including
28g (188.8mmol) of potassium carbonate was added to the reactant and then refluxed
and agitated for 12 hours. After the reaction, the reactant was extracted with ethy-
lacetate. The extract was dried with magnesium sulfite and filtered. Then, the filtrate
was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 9:1 through silica gel column
chromatography, and then 27g of a white solid intermediate M-5 was acquired as a
desired compound (yield: 89%).

LC-Mass (theoretical mass: 322.00g/mol, measured mass: M+1 = 323g/mol, M+3 =
325g/mol)

Svnthesis of intermediate product. M-6

[Reaction Scheme 6]

(OB Br—< }—I @
5 Pd(P Phg)y, @aq K-COy
Tolwene, EtOH 2 5 @
reflux, 1zh = Br
k-5
20g (87.69mmol) of 4-dibenzothiopheneboronic acid, 27.3g (96.46mmol) of
I-bromo-4-iodobenzene, and 1.01g (0.88mmol) of tetrakistriphenylphos-
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[344]
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[346]

phinepalladium were added to a flask and dissolved in 220ml of toluene and 110mL of
ethanol under a nitrogen atmosphere. Then, 110ml of an aqueous solution including
25.8g (175.4mmol) of potassium carbonate was added to the reactant and then refluxed
and agitated for 12 hours. After the reaction, the reactant was extracted with ethy-
lacetate. The extract was dried with magnesium sulfite and filtered. Then, the filtrate
was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 9:1 through silica gel column
chromatography, and then 25g of a white solid intermediate M-6 was acquired as a
desired compound (yield: 83%).

LC-Mass (theoretical mass: 337.98g/mol, measured mass: M+1 = 338g/mol, M+3 =
340g/mol)

Synthesis of intermediate product, M-7

[Reaction Scheme 7]

o o
== Br- AcOH ==

b - - b Br
s0°C, 12h
W1-7

30g (178.4mmol) of a dibenzofuranyl group was added to a round-bottomed flask
and dissolved in 270g of acetic acid. Then, 29g (181.5mmol) of bromine that was
dissolved in 6g of acetic acid was slowly added to the reactant at 50°C for 4 hours. The
reactant was further agitated at S0°C for 8 hours and cooled down, and then the
solution was added to distilled water. The orange solid was dissolved in
dichloromethane and washed with a sodium thiosulfite aqueous solution, and then the
organic layer was dried with magnesium sulfite and filtered. The filtrate was con-
centrated under reduced pressure. The product was recrystallized in dichloromethane/
n-hexane, and then 10.1g of a white solid intermediate M-7 was acquired as a desired
compound (yield: 23%).

GC-Mass (theoretical mass: 245.97g/mol, measured mass: M = 246g/mol, M+2 =
248g/mol)

Synthesis of intermediate product, M-8

[Reaction Scheme §]

s S
== Bro CHCI ==

L : - by g Br
a0°c, 1gh
h-2

30g (162.8mmol) of a dibenzothiophenyl group was added to a round-bottomed flask
and dissolved in 270g of acetic acid. Then, 29g (181.5mmol) of bromine that was
dissolved in 6g of acetic acid was slowly added to the reactant for 4 hours. The
reactant was further agitated at 40°C for 12 hours and cooled down, and then the

solution was added to a sodium thiosulfite aqueous solution. The organic layer was
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dried with magnesium sulfite and filtered. Then the filtrate was concentrated under
reduced pressure. The product was recrystallized with ethylacetate/n-hexane and then
15.4g of a white solid intermediate M-8 was acquired as a desired compound (yield:
36%).

GC-Mass (theoretical mass: 261.95g/mol, measured mass: M = 262g/mol, M+2 =
264g/mol)

Synthesis of intermediate product, M-9
[Reaction Scheme 9]

u
P (PPhe),, 39Kl O Q
| i
| . + EHD):B—Q—CI Toluene, EtOH O i =
Br redux, 12h =

ful -2

[H]

20g (127.9mmol) of 4-chlorophenylboronic acid, 30.0g (121.5mmol) of intermediate
M-7, and 1.48g (1.28mmol) of tetrakistriphenylphosphinepalladium were added to a
flask and dissolved in 320ml of toluene and 160mL of ethanol under a nitrogen at-
mosphere. Then, 160ml of an aqueous solution including 37.7g (255.8mmol) of
potassium carbonate was added to the reactant and then refluxed and agitated for 12
hours. After the reaction, the reactant was extracted with ethylacetate. The extract was
dried with magnesium sulfite and filtered. Then, the filtrate was concentrated under
reduced pressure. The product was purified with n-hexane/dichloromethane mixed in a
volume ratio of 9:1 through silica gel column chromatography, and then 28.1g of a
white solid intermediate M-9 was acquired as a desired compound (yield: 83%).

LC-Mass (theoretical mass: 278.05g/mol, measured mass: M+1 = 279g/mol)

Synthesis of intermediate product, M-10
[Reaction Scheme 10]

=
P (PPhe),, 39Kl O Q
= i
| . + EHD):B—Q—CI Toluene, EtOH O i =
Br redux, 12h =

fd-100

[H]

20g (127.9mmol) of 4-chlorophenylboronic acid, 32.0g (121.5mmol) of intermediate
M-8, and 1.48g (1.28mmol) of tetrakistriphenylphosphinepalladium were added to a
flask and dissolved in 320ml of toluene and 160mL of ethanol under a nitrogen at-
mosphere. Then, 160ml of an aqueous solution including 37.7g (255.8mmol) of
potassium carbonate was added to the reactant and then refluxed and agitated for 12
hours. After the reaction, the reactant was extracted with ethylacetate. The extract was
dried with magnesium sulfite and filtered. Then, the filtrate was concentrated under
reduced pressure. The product was purified with n-hexane/dichloromethane mixed in a
volume ratio of 9:1 through silica gel column chromatography, and then 30.4g of a
white solid intermediate M-10 was acquired as a desired compound (yield: 85%).

LC-Mass (theoretical mass: 294.03 g/mol, measured mass: M+1 = 295 g/mol)
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Svynthesis of intermediate product. M-11

[Reaction Scheme 11]

w4 - &

! _ —
Fdidba}, MaOtBu, PriBU): % H 4 . NH
Toluene, reflux, 12h === =
|
o W-11

30g (75.3mmol) of intermediate M-2, 14.0g (82.83mmol) of 4-aminobiphenyl, 10.9g
(113.0mmol) of sodium t-butoxide, and 0.46g (2.26mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 750ml of toluene, and 0.43g (0.753mmol) of

Pd(dba), was added, and was then refluxed and agitated for 12 hours under a nitrogen

atmosphere. After the reaction, the reactant was extracted with ethylacetate and
distilled water. The extract was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 27.5g of a white solid intermediate M-11 was acquired as a
desired compound (yield: 75%).

LC-Mass (theoretical mass: 486.21g/mol, measured mass: M+1 = 487g/mol)

Synthesis of intermediate product, M-12

[Reaction Scheme 12]

'-.‘
Edidnalg, MaltBu, 216u) 4 S,_r’ NE
& J.,?%}”
|

Toe e, reflua, i2h Ty
P

M-10 |

5g (17.0mmol) of intermediate M-10, 3.02g (17.85mmol) of 4-aminobiphenyl, 2.45g
(25.5mmol) of sodium t-butoxide, and 0.10g (0.51mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 170ml of toluene, and 0.098g (0.17mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate. The organic
layer was dried with magnesium sulfite and filtered. Then, the filtrate was concentrated
under reduced pressure. The product was purified with n-hexane/dichloromethane
mixed in a volume ratio of 7:3 through silica gel column chromatography, and then
5.23g of a white solid intermediate M-12 was acquired as a desired compound (yield:
72%).

LC-Mass (theoretical mass: 427.14g/mol, measured mass: M+1 = 428g/mol)
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Svynthesis of intermediate product, M-13
[Reaction Scheme 13]

) — 42”@ "
C%* Paif 23] 2, MaOtEw, FRE] & %:tﬁ_.; !‘;,,_ Nh
! 5 Tzuzne, reiux, 12h =N -
-1 ﬂ:nﬁ M- A

5g (17.0mmol) of intermediate M-10, 1.66g (17.85mmol) of aniline, 2.45¢g
(25.5mmol) of sodium t-butoxide, and 0.10g (0.5 1mmol)of tri-tetra-butylphosphine
were added to a flask and dissolved in 170ml of toluene, and 0.098g (0.17mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 4.66g of a white solid intermediate M-13 was acquired as a
desired compound (yield: 78%).

LC-Mass (theoretical mass: 351.11g/mol, measured mass: M+1 = 352g/mol)

Svynthesis of intermediate product. M-14

[Reaction Scheme 14]
iy H 8 f=\;

:'I -’.
e L
i a—L Cl —
Sf'i‘:/ W 'y {-=-.L
=3 _ .‘r'_{;‘_"'? HH
furl- 2 &l

C\( Fdlckal g, ModtDu, PHADGW) 5 3
i ! Tetuane, refiux, 1 2h ==
pd-10 ! 7

5g (17.0mmol) of intermediate M-10, 2.56g (17.85mmol) of 1-aminonaphthalene,
2.45g (25.5mmol) of sodium t-butoxide, and 0.10g (0.51mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 170ml of toluene, and
0.098g (0.17mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours

under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-

lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica

gel column chromatography, and then 4.98¢ of a white solid intermediate M-14 was
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acquired as a desired compound (yield: 73%).

[377] LC-Mass (theoretical mass: 401.12g/mol, measured mass: M+1 = 402g/mol)
[378] Svnthesis of intermediate product, M-15

[379] [Reaction Scheme 15]

[380]

Poif by, MaCtBu, PEBEU = ﬁQ\E,A 5

Tolueas, reflux, 12h

-

[381] 5.49g (17.0mmol) of intermediate M-5, 2.56g (17.85mmol) of 1-aminonaphthalene,
2.45g (25.5mmol) of sodium t-butoxide, and 0.10g (0.51mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 170ml of toluene, and
0.098g (0.17mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours
under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica
gel column chromatography, and then 5.05g of a white solid intermediate M-15 was

acquired as a desired compound (yield: 77%).

[382] LC-Mass (theoretical mass: 385.15g/mol, measured mass: M+1 = 386g/mol)
[383] Synthesis of intermediate product,. M-16

[384] [Reaction Scheme 16]

[385]

¥ +$3

T
o ny s
Polzaalz, NadtBu, FE3 f.l? i:fé J%'/

Toluene, refux 124

fl-16

[386] 5.49g (17.0mmol) of intermediate M-5, 3.74g (17.85mmol) of
(9,9-dimethyl-9H-fluorene-2-yl)amine, 2.45g (25.5mmol) of sodium t-butoxide, and
0.10g (0.51mmol) of tri-tetra-butylphosphine were added to a flask and dissolved in
170ml of toluene, and 0.098g (0.17mmol) of Pd(dba), was added and then refluxed and
agitated for 12 hours under a nitrogen atmosphere. After the reaction, the reactant was
extracted with ethylacetate and distilled water. The organic layer was dried with
magnesium sulfite and filtered. Then, the filtrate was concentrated under reduced
pressure. The product was purified with n-hexane/dichloromethane mixed in a volume

ratio of 7:3 through silica gel column chromatography, and then 6.0g of a white solid
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intermediate M-16 was acquired as a desired compound (yield: 78%).
LC-Mass (theoretical mass: 451.19g/mol, measured mass: M+1 = 452g/mol)
Synthesis of intermediate product, M-17
[Reaction Scheme 17]

Pdidbal, MaltBu, POB S

Toluene, reflux, 12h

30g (75.3mmol) of intermediate M-2, 11.9g (82.83mmol) of 1-aminonaphthalene,
10.9g (113.0mmol) of sodium t-butoxide, and 0.46g (2.26mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 750ml of toluene, and
0.43g (0.753mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours
under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
lacetate. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 25.7g of a white solid intermediate M-17 was acquired as a
desired compound (yield: 74%).

LC-Mass (theoretical mass: 460.19g/mol, measured mass: M+1 = 461g/mol)

Svynthesis of intermediate product, M-18

[Reaction Scheme 18]
N
N -
= FPdidba)s, MaOtBu, Pi-Bus
8 o
i P e Toluene, reflux = L

b

=T

M-18

20g (119.6mmol) of carbazole, 23.9g (131.6mmol) of 4-bromobenzonitrile, 23g
(239.2mmol) of sodium t-butoxide, and 1.45g (7.18mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 600ml of toluene, and 1.38g (2.39mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 22.8g of a white solid intermediate M-18 was acquired as a

desired compound (yield: 71%).
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[397] LC-Mass (theoretical mass: 268.10g/mol, measured mass: M+1 = 269g/mol)
[398] Svnthesis of intermediate product, M-19
[399] [Reaction Scheme 19]
[400] | F —< >—Elr : ;
§ —
=={ %, _Poldba), NaOtBu P(-Bu), . N‘@*F
\'* e — Toluene, reflux i
M- 19
[401] 22.8g of a white solid intermediate M-19 was acquired as a desired compound (yield:
73%) in accordance with the same procedure as in the acquiring process of in-
termediate M-18, except that 1-bromo-4-fluorobenzene was used instead of
4-bromobenzonitrile.
[402] LC-Mass (theoretical mass: 261.10g/mol, measured mass: M+1 = 262g/mol).
[403] Svnthesis of intermediate product, M-20
[404] [Reaction Scheme 20]
[403] HCO —< >—Elr -
g sA L —
= T Pd({dha),, NaCtBu, Pit-Bu), - N@DCHS
b — Toluene, reflux i /
M-20
[406] 25.5g of a white solid intermediate M-20 was acquired as a desired compound (yield:
78%) in accordance with the same procedure as in the acquiring process of in-
termediate M-18, except that 4-bromoanisole was used instead of 4-bromobenzonitrile.
[407] LC-Mass (theoretical mass: 273.12g/mol, measured mass: M+1 = 274g/mol).
[408] Svnthesis of intermediate product. M-21
[409] [Reaction Scheme 21]
410 =
o H @Br N
=== AR Pdidbaly, NaOtBu, P{-Buj, o N W
Ay — Taluene, reflux | P
-2
[411] 24.3g of a white solid intermediate M-21 was acquired as a desired compound (yield:
79%) in accordance with the same procedure as in the acquiring process of in-
termediate M-18, except that 4-bromotoluene was used instead of 4-bromobenzonitrile.
[412] LC-Mass (theoretical mass: 257.12g/mol, measured mass: M+1 = 258g/mol).
[413] Synthesis of intermediate product, M-22
[414] [Reaction Scheme 22]
|

[415
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M-22

24.1g of a white solid intermediate M-22 was acquired as a desired compound (yield:
81%) in accordance with the same procedure as in the acquiring process of in-
termediate M-18, except that bromobenzene-ds was used instead of
4-bromobenzonitrile.

LC-Mass (theoretical mass: 248.14g/mol, measured mass: M+1 = 249g/mol).

Synthesis of intermediate product, M-23

[Reaction Scheme 23]

Br
5 A — MBS %) =
b N@CN Chiorafarm, tt, 2h - N‘@CN
P P
h-15 M-23

20g (74.5mmol) of intermediate M-18 was dissolved in 370mL of chloroform, and
then 13.3g (74.5mmol) of N-bromosuccinimide was added and agitated at room tem-
perature for 2 hours. After the reaction, the reactant was extracted with distilled water
and dichloromethane. The organic layer was dried with magnesium sulfite and filtered.
Then, the filtrate was concentrated under reduced pressure. The product was recrys-
tallized in n-hexane, and then 21.2¢g of a white solid intermediate M-23 was acquired
as a desired compound (yield: 82%).

LC-Mass (theoretical mass: 346.01g/mol, measured mass: M+1 = 347g/mol, M+3 =
349g/mol)

Synthesis of intermediate product, M-24

[Reaction Scheme 24]

Br
w A = MBS N -
e N@F Chioroforr, 1, 2h - N‘@’F
L L
k-19 - 24

21.0g of a white solid intermediate M-24 was acquired as a desired compound (yield:
83%) in accordance with the same procedure as in the acquiring process of in-

termediate M-23, except that intermediate M-19 was used instead of intermediate M-
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18.

LC-Mass (theoretical mass: 339.01g/mol, measured mass: M+1 = 340g/mol, M+3 =
342g/mol).

Synthesis of intermediate product, M-25

[Reaction Scheme 25]

Br
g — MBS 8 A —
L N@OCH3 Chlaroform, rt, Zh - N@OCHS
» L
hA-20 fl-25

21.8g of a white solid intermediate M-25 was acquired as a desired compound (yield:
83%) in accordance with the same procedure as in the acquiring process of in-
termediate M-23, except that intermediate M-20 was used instead of intermediate M-
18.

LC-Mass (theoretical mass: 351.03g/mol, measured mass: M+1 = 352g/mol, M+3 =
354g/mol).

Synthesis of intermediate product, M-26

[Reaction Scheme 26]

Br
i, ] — Brs = I __
A Chlgroform, tt, 2h LT g
L L
-2 1 M-26

20g (74.5mmol) of intermediate M-21 was dissolved in 370mL of chloroform, and
then 11.9g (74.5mmol) of bromine was added and agitated at room temperature for 2
hours. After the reaction, the reactant was extracted with distilled water and
dichloromethane. The organic layer was dried with magnesium sulfite and filtered.
Then, the filtrate was concentrated under reduced pressure. The product was recrys-
tallized in n-hexane, and then 18.8g of a white solid intermediate M-26 was acquired
as a desired compound (yield: 75%).

LC-Mass (theoretical mass: 335.03g/mol, measured mass: M+1 = 336g/mol, M+3 =
338g/mol)

Synthesis of intermediate product, M-27
[Reaction Scheme 27]
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[441] 20.7g of a white solid intermediate M-27 was acquired as a desired compound (yield:

[442]

[443]
[444]
[445]

[446]

[447
[448
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—_— e

85%) in accordance with the same procedure as in the acquiring process of in-
termediate M-23, except that intermediate M-22 was used instead of intermediate M-
18.

LC-Mass (theoretical mass: 326.05g/mol, measured mass: M+1 = 327g/mol, M+3 =
329g/mol).

Synthesis of intermediate product, M-28

[Reaction Scheme 28]

Br 0 [
- b6, 07 =
8 _ 0 o )
\.\_
L N‘@*'SN PA(DPPRICE, KOAS N e
SR
w

Dioxane, 100°C, 12h

! S
M-23 M-28

18g (51.8mmol) of intermediate M-23, 0.85g (1.04mmol) of Pd(dppf)Cl,, 14.5¢g
(57.0mmol) of bis(pinacolato)diboron, and 10.2g (103.6mmol) of potassium acetate
were dissolved in 260ml of 1,4-dioxane. The reactant was refluxed and agitated for 12
hours under a nitrogen atmosphere, and then extracted 3 times with dichloromethane
and distilled water. The extract was dried with magnesium sulfite and filtered. Then,
the filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 14.5g of a white solid intermediate M-28 was acquired as a
desired compound (yield: 71%).

LC-Mass (theoretical mass: 394.19g/mol, measured mass: M+1 = 395g/mol)

Synthesis of intermediate product, M-29
[Reaction Scheme 29]
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14.2¢g of a white solid intermediate M-29 was acquired as a desired compound (yield:
75%) in accordance with the same procedure as in the acquiring process of in-
termediate M-28, except that intermediate M-24 was used instead of intermediate M-
23.

LC-Mass (theoretical mass: 387.18g/mol, measured mass: M+1 = 388g/mol).

0
Br i 8] g}
= j 1EI—EI:L ji DFé =
v _ ) 0
Ny
L. N@OC% PA(DPPF)CE, KOAD N@ocm
| e

==
Diaxane, 100°C, 12h !
e

Svynthesis of intermediate product. M-30
[Reaction Scheme 30]

M-25 M- 30

15.9¢g of a white solid intermediate M-30 was acquired as a desired compound (yield:
77%) in accordance with the same procedure as in the acquiring process of in-
termediate M-28, except that intermediate M-25 was used instead of intermediate M-
24.

LC-Mass (theoretical mass: 399.20g/mol, measured mass: M+1 = 400g/mol).

Synthesis of intermediate product, M-31

[Reaction Scheme 31]

Br o, 0 A}E
= ‘B—-H o -
2 J j:O‘ E‘Cl’\‘li o /

N - —

L. S FPdiDPPF)CE, KiOAC i
b - o =
P Dioxane, 1007, 12h |

W-26 h-31

16.1g of a white solid intermediate M-31 was acquired as a desired compound (yield:
81%) in accordance with the same procedure as in the acquiring process of in-

termediate M-28, except that intermediate M-26 was used instead of intermediate M-
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23.

LC-Mass (theoretical mass: 383.21g/mol, measured mass: M+1 = 384g/mol).
Synthesis of intermediate product, M-32
[Reaction Scheme 32]

0
Br 0 0 %_é
= o [ B-g ﬁ -
gy d o W
M D Pa(DPPF)ICE, KOA: NA@,D

”-,,- D D Dicxane, 1007, 12h

M-27 M-27

15.1g of a white solid intermediate M-32 was acquired as a desired compound (yield:
81%) in accordance with the same procedure as in the acquiring process of in-
termediate M-28, except that intermediate M-27 was used instead of intermediate M-
23

LC-Mass (theoretical mass: 359.20g/mol, measured mass: M+1 = 360g/mol).

Synthesis of intermediate product, M-33

[Reaction Scheme 33]

2 I PdiPPhy)y a0k C0y . I — —
I} \_‘; o Taoluene, ELOH Nhe Ry BT
) - reflux, 12h o i
& o
M-28 M-33

12g (30.4mmol) of intermediate M-28, 8.6g (30.4mmol) of 1-bromo-4-iodobenzene,
and 0.35g (0.304mmol) of tetrakistriphenylphosphinepalladium were added to a flask
and dissolved in 152ml of toluene and 76mL of ethanol under a nitrogen atmosphere.

76ml of an aqueous solution including 8.95g (60.8mmol) of potassium carbonate was
added, and then refluxed and agitated for 12 hours. After the reaction, the reactant was
extracted with ethylacetate. The extract was dried with magnesium sulfite and filtered.
Then, the filtrate was concentrated under reduced pressure. The product was purified
with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel
column chromatography, and then 10.6g of a white solid intermediate M-33 was
acquired as a desired compound (yield: 82%).

LC-Mass (theoretical mass: 422.04g/mol, measured mass: M+1 = 423g/mol, M+3 =
425g/mol)

Synthesis of intermediate product, M-34
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[475] [Reaction Scheme 34]
[476]
A&E I@*EH Fo
9 PU(PPH), 0K, C0; N —
N F Toluene, EtOH N~y Ty B
1 = reflux, 12h e ||
s =
M-29 M3
[477] 10.8g of white solid intermediate M-34 was acquired as a desired compound (yield:
85%) in accordance with the same procedure as in the acquiring process of in-
termediate M-33, except that M-9 was used instead of M-28.
[478] LC-Mass (theoretical mass: 415.04g/mol, measured mass: M+1 = 416g/mol, M+3 =
418g/mol).
[479] Svnthesis of intermediate product, M-35
[480] [Reaction Scheme 35]
[481]
A?;E |Qar HCO_
S L LS Wy S
1 = N‘@’OCW reflux, 12h c ||
o =
M-30 hl-35
[482] 10.9¢g of a white solid intermediate M-35 was acquired as a desired compound (yield:
84%) in accordance with the same procedure as in the acquiring process of in-
termediate M-33, except that intermediate M-30 was used instead of intermediate M-
28.
[483] LC-Mass (theoretical mass: 428.32g/mol, measured mass: M+1 = 429g/mol, M+3 =
431g/mol).
[484] Svnthesis of intermediate product. M-36
[485] [Reaction Scheme 36]
[486]
A%:E IQEr _
9 PA(PPhy), a1 K00 N o= =
) Toluene, EtOH N~
1 = reflux, 12h c ||
o =
-3 M-36
[487] 10.9¢g of white solid intermediate M-36 was acquired as a desired compound (yield:

87%) in accordance with the same procedure as in the acquiring process of in-
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[499]

termediate M-33, except that M-31 was used instead of M-28.

LC-Mass (theoretical mass: 411.06g/mol, measured mass: M+1 = 412g/mol, M+3 =
414g/mol).

Synthesis of intermediate product, M-37

[Reaction Scheme 37]

*2:; |@—ar . [ .
D/Er}
Ny

B F PA(FPh), 30 K, G0, _ _
NA@?D Toluene, EtOH g 4 b Br
= reflu, 12h -
v oD ~
M-32 M-37

10.9¢g of white solid intermediate M-36 was acquired as a desired compound (yield:
89%) in accordance with the same procedure as in the acquiring process of in-
termediate M-33, except that M-31 was used instead of M-28.

LC-Mass (theoretical mass: 402.08g/mol, measured mass: M+1 = 403g/mol, M+3 =
405g/mol).

Synthesis of intermediate product, M-38

[Reaction Scheme 38]

H—f o —
Ne M ST A e {
o — — Pdidba)-, MaOtBu, P E-Buls ;-Jr —
YW = ="
WY

Taluere, reflux, 12h
| a
ey

fl-33 h-38
10g (19.5mmol) of intermediate M-33, 3.3g (19.5mmol) of 4-aminobiphenyl, 3.7g
(39.0mmol) of sodium t-butoxide, and 0.12g (0.58mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 195ml of toluene, and 0.11g (0.753mmol) of

Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-

-
ey

mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 7.2g of a white solid intermediate M-38 was acquired as a
desired compound (yield: 72%).

LC-Mass (theoretical mass: 511.20g/mol, measured mass: M+1 = 512g/mol)

Synthesis of intermediate product, M-39
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[500] [Reaction Scheme 39]
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[502] 7.4g of a white solid intermediate M-39 was acquired as a desired compound (yield:
75%) in accordance with the same procedure as in the acquiring process of in-
termediate M-38, except that intermediate M-34 was used instead of intermediate M-
33.
[503] LC-Mass (theoretical mass: 504.20g/mol, measured mass: M+1 = 504.60g/mol).
[504] Synthesis of intermediate product, M-40
[505] [Reaction Scheme 40]
[506] 73
H20 = H:N_@_@ H,Co %
QN — — Pd(dba)s, NaOtBu, P-Bu); - j _ _ —
WaWa S o
e Toluene, reflux, 12h
| 7
= T
M-35 f-40
[507] 7.7g of a white solid intermediate M-40 was acquired as a desired compound (yield:
76%) in accordance with the same procedure as in the acquiring process of in-
termediate M-38, except that intermediate M-35 was used instead of intermediate M-
33.
[508] LC-Mass (theoretical mass: 516.22/mol, measured mass: M+1 = 517g/mol).
[509] Svnthesis of intermediate product. M-41
[510] [Reaction Scheme 41]
[511] 7o
H-M —
a S A = B
o — — Pd(dba)-, NaOtBu, P -Bu); . _ _ —
WA L
& Toluene, refiux, 12h
| i
e |
-
M-36 M-41
[512] 7.7g of a white solid intermediate M-41 was acquired as a desired compound (yield:

122

79%) in accordance with the same procedure as in the acquiring process of in-

termediate M-38, except that intermediate M-36 was used instead of intermediate M-
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[513] LC-Mass (theoretical mass: 500.23/mol, measured mass: M+1 = 501g/mol).
[514] Svnthesis of intermediate product, M-42
[515] [Reaction Scheme 42]
[516] 7o
5 Q — = P d(cba)-, NaotBu, Pt-Bu)s DQ _ _ =
L ifi;;:;}_é::>_a Toluene, refiux, 12h o y
- 3
=
M-37 h-42
[517] 8.0g of a white solid intermediate M-42 was acquired as a desired compound (yield:
83%) in accordance with the same procedure as in the acquiring process of in-
termediate M-38, except that intermediate M-37 was used instead of intermediate M-
33.
[518] LC-Mass (theoretical mass: 491.24/mol, measured mass: M+1 = 492g/mol).
[519] Example 1: Preparation of Compound represented by Chemical Formula A-414
[520] [Reaction Scheme 43]
[521]
v
Br Q ¢
+ @Jijlm & gj\rl W 4 -
! I Pdidbak. NattBu, PiEu i —
M- M-T1 e Ad14
[522] 5g (20.2mmol) of intermediate M-3, 9.85g (20.2mmol) of sodium t-butoxide, and
0.12g (2.26mmol) of tri-tetra-butylphosphine were added to a flask and dissolved in
200ml of toluene, and 0.12g (0.202mmol) of Pd(dba), was added and then refluxed and
agitated for 12 hours under a nitrogen atmosphere. After the reaction, the reactant was
extracted with ethylacetate and distilled water. The organic layer was dried with
magnesium sulfite and filtered. Then, the filtrate was concentrated under reduced
pressure. The product was purified with n-hexane/dichloromethane mixed in a volume
ratio of 7:3 through silica gel column chromatography, and then 12g of a white solid
compound A-414 was acquired as a desired compound (yield: 91%).
[523] LC-Mass (theoretical mass: 652.25g/mol, measured mass: M+1 = 653g/mol)
[524] Example 2: Preparation of Compound represented by Chemical Formula A-415
[525] [Reaction Scheme 44]
|

[526
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5.3g (20.2mmol) of intermediate M-4, 9.85g (20.2mmol) of M-11, 2.91g (30.3mmol)
of sodium t-butoxide, and 0.12g (2.26mmol) of tri-tetra-butylphosphine were added to
a flask and dissolved in 200ml of toluene, and 0.12g (0.202mmol) of Pd(dba), was
added and then refluxed and agitated for 12 hours under a nitrogen atmosphere. After
the reaction, the reactant was extracted with ethylacetate and distilled water. The
organic layer was dried with magnesium sulfite and filtered. Then, the filtrate was con-
centrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 11.8g of a white solid compound A-415 was acquired as a
desired compound (yield: 87%).

LC-Mass (theoretical mass: 668.23g/mol, measured mass: M+1 = 669g/mol)

Example 3: Preparation of Compound represented by Chemical Formula A-9

[Reaction Scheme 45]

= § + Q = @N o o -

P | e %

Br == | ! .. | Pdidba}, MaltBu, PiiBug | = —
A-0

W-0 M-11 Tohene, refux, 12h

5.3g (20.2mmol) of intermediate M-8, 9.85g (20.2mmol) of M-11, 2.91g (30.3mmol)
of sodium t-butoxide, and 0.12g (2.26mmol) of tri-tetra-butylphosphine were added to
a flask and dissolved in 200ml of toluene, and 0.12g (0.202mmol) of Pd(dba), was
added and then refluxed and agitated for 12 hours under a nitrogen atmosphere. After
the reaction, the reactant was extracted with ethylacetate and distilled water. The
organic layer was dried with magnesium sulfite and filtered. Then, the filtrate was con-
centrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 11.8g of a white solid compound A-9 was acquired as a
desired compound (yield: 87%).

LC-Mass (theoretical mass: 668.23g/mol, measured mass: M+1 = 669g/mol)

Example 4: Preparation of Compound represented by Chemical Formula A-10

[Reaction Scheme 46]
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A + @J:l@ @/@ Pdidba=, NaltBu, P Bu} ﬁ}
= b " % };\’3

Tolene, eflux, [2h

M-5 M-11 A-10

[537] 6.5g (20.2mmol) of intermediate M-5, 9.85g (20.2mmol) of intermediate M-11,
2.91g (30.3mmol) of sodium t-butoxide, and 0.12g (2.26mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 200ml of toluene, and
0.12g (0.202mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours
under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica
gel column chromatography, and then 12.4g of a white solid compound A-10 was

acquired as a desired compound (yield: 84%).

[538] LC-Mass (theoretical mass: 728.28g/mol, measured mass: M+1 = 729g/mol)
[539] Example 5: Preparation of Compound represented by Chemical Formula A-11
[540] [Reaction Scheme 47]

|

[541 Cg;}
i | ) + i i Pd(dba)-, MatkBu, PitBu} Cz,;m
y A1

Toluene, eflux, 12h
M-6 hil-1 1

[542] 6.85g (20.2mmol) of intermediate M-6, 9.85g (20.2mmol) of M-11, 2.91g
(30.3mmol) of sodium t-butoxide, and 0.12g (2.26mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 200ml of toluene, and 0.12g (0.202mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 13.2g of a white solid compound A-11 was acquired as a

desired compound (yield: 88%).

[543] LC-Mass (theoretical mass: 744.26g/mol, measured mass: M+1 = 745g/mol)
[544] Example 6: Preparation of Compound represented by Chemical Formula A-18
[545] [Reaction Scheme 48]

|

[546
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Toluene, reflux, [2h

{% G’Iﬁj\& % Pel(dba, MaltBu, FtBul Q&D_D’ %}3
M-17 A-18

6.53g (20.2mmol) of intermediate M-5, 9.30g (20.2mmol) of M-17,2.91¢g
(30.3mmol) of sodium t-butoxide, and 0.12g (2.26mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 200ml of toluene, and 0.12g (0.202mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 12.5g of a white solid compound A-18 was acquired as a
desired compound (yield: 88%).

LC-Mass (theoretical mass: 702.27g/mol, measured mass: M+1 = 703g/mol)
Example 7: Preparation of Compound represented by Chemical Formula A-19

[Reaction Scheme 49]

H I ; QI _J,; N j
LI + @ﬁl@ % Pdidba)-, MachtBu, PiBu} C%m
= bl 5
f
-5 M-17 A-19

Toluene, reflux, 12h

6.85g (20.2mmol) of intermediate M-6, 9.30g (20.2mmol) of M-17,2.91¢g
(30.3mmol) of sodium t-butoxide, and 0.12g (2.26mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 200ml of toluene, and 0.12g (0.202mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 12.3g of a white solid compound A-18 was acquired as a
desired compound (yield: 85%).

LC-Mass (theoretical mass: 718.24g/mol, measured mass: M+1 = 719g/mol)

Example 8: Preparation of Compound represented by Chemical Formula A-327

[Reaction Scheme 50]

e = D ;

= b =
~ il & b -7 I = b
= Pdidba’y., MaltBu, Pith - - =
(dbak. HaCtBu, PRBuy . H Pd(dba)=, NalkBu, Pty %
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A-327

K10 P-1 2 Toluene, edux, 12h
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[557]

[562]

[563]
[564]

[565]
[566]

[567]

5.2g (12.2mmol) of intermediate M-12, 3.0g (12.2mmol) of intermediate M-7, 1.76g
(18.3mmol) of sodium t-butoxide, and 0.074g (0.37mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 120ml of toluene, and 0.070g (0.122mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 6.2g of a white solid compound A-327 was acquired as a
desired compound (yield: 86%).

LC-Mass (theoretical mass: 593.18g/mol, measured mass: M+1 = 594g/mol)

Example 9: Preparation of Compound represented by Chemical Formula A-335

[Reaction Scheme51]

D & _"M.s_& . Q?

- 1 -
= = = i
Pl = HadtEn, PaBn. 5 - W =
_— T e il < HrbBCRdB0 5
Telens . KT, IZh —_— £
A-335

M-10 M-13 Tl 1, i, 124

4.3g (12.2mmol) of intermediate M-13, 4.14g (12.2mmol) of intermediate M-6,
1.76g (18.3mmol) of sodium t-butoxide, and 0.074g (0.37mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 120ml of toluene, and
0.070g (0.122mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours
under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica
gel column chromatography, and then 6.8g of a white solid compound A-335 was
acquired as a desired compound (yield: 91%).

LC-Mass (theoretical mass: 609.16g/mol, measured mass: M+1 = 610g/mol)

Example 10: Preparation of Compound represented by Chemical Formula A-
340

[Reaction Scheme52]

. . H IB % gl_}_rj?
Pelilsas - HatB1 P = -
W Telsws . BTH 120 @ﬂr Mk o Tt PRy 3 %j
=10 W-14 T b et 12k 340
4.9¢g (12.2mmol) of intermediate M-14, 3.94g (12.2mmol) of intermediate M-5,

1.76g (18.3mmol) of sodium t-butoxide, and 0.074g (0.37mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 120ml of toluene, and
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0.070g (0.122mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours
under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica
gel column chromatography, and then 7.2g of a white solid compound A-340 was
acquired as a desired compound (yield: 92%).

LC-Mass (theoretical mass: 643.20g/mol, measured mass: M+1 = 644g/mol)

Example 11: Preparation of Compound represented by Chemical Formula A-
373

[Reaction Scheme 53]

g_@’ Pd(dbal Na Ot Bu, Pit B ﬁ\@ SD %
M-5 kit by

Pd(dhaj MaotBu, Pibuy
ToLlene redux, 13h
M-16 Toluene redus, 12k

5.51g (12.2mmol) of intermediate M-16, 3.21g (12.2mmol) of intermediate M-8,
1.76g (18.3mmol) of sodium t-butoxide, and 0.074g (0.37mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 120ml of toluene, and
0.070g (0.122mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours
under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica
gel column chromatography, and then 7.0g of a white solid compound A-373 was
acquired as a desired compound (yield: 91%).

LC-Mass (theoretical mass: 633.21g/mol, measured mass: M+1 = 634g/mol)

Example 12: Preparation of Compound represented by Chemical Formula A-
376

[Reaction Scheme 54]

N ¥ r% e
b Pdidba)-, MadtBu, PRB, 5 P w
E) £l u, 1)

Toluens, reflux, 17h

M-15 Tn\uene redbix, 1Zh A-3TE

4.7¢g (12.2mmol) of intermediate M-15, 3.01g (12.2mmol) of intermediate M-3 ,
1.76g (18.3mmol) of sodium t-butoxide, and 0.074g (0.37mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 120ml of toluene, and
0.070g (0.122mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours

under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
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lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 7:3 through silica
gel column chromatography, and then 6.2g of a white solid compound A-376 was
acquired as a desired compound (yield: 92%).

LC-Mass (theoretical mass: 551.19g/mol, measured mass: M+1 = 552g/mol)

Example 13: Preparation of Compound represented by Chemical Formula A-
421

[Reaction Scheme 55]

Br 'If_ ;
| HC N
" + \Q" = —f H_ Pdidba)-, Ma OB, At-Bu); Q - \_
Toluene, radux, 12h i "’_'\-
= ! 0
M5 W-38 i

A-421

4.4¢g (13.7mmol) of intermediate M-5, 7.0g (13.7mmol) of intermediate M-38, 2.63g
(27.4mmol) of sodium t-butoxide, and 0.08g (0.41mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 137ml of toluene, and 0.08g (0.137mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 8.7g of a white solid compound A-421 was acquired as a
desired compound (yield: 84%).

LC-Mass (theoretical mass: 753.28g/mol, measured mass: M+1 = 754g/mol)

Example 14: Preparation of Compound represented by Chemical Formula A-
429
[Reaction Scheme 56]

- B
r
= Peidba) Ma B, At Bu); Q = =
Toluene, radux, 12h
={ 0
|

£-429

8.3g of a white solid compound A-429 was acquired as a desired compound (yield:
81%) in accordance with the same procedure as in the acquiring process of compound
A-421, except that intermediate M-39 was used instead of intermediate M-38.

LC-Mass (theoretical mass: 746.27g/mol, measured mass: M+1 = 747g/mol).

Example 15: Preparation of Compound represented by Chemical Formula A-
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[590] [Reaction Scheme 57]
[591] 7 %
- H,C O
= Pdidbals Ma OB, Fit-Bu)s \q - \_ =
Taluene, refux, 12h g}Q z:%n
= u}
ll =
A-437
[592] 8.8g of a white solid compound A-437 was acquired as a desired compound (yield:
85%) in accordance with the same procedure as in the acquiring process of compound
A-421, except that intermediate M-40 was used instead of intermediate M-38.
[593] LC-Mass (theoretical mass: 758.29g/mol, measured mass: M+1 = 759g/mol).
[594] Example 16: Preparation of Compound represented by Chemical Formula A-
445
[595] [Reaction Scheme 58]
[596] 7 g
= Pdidbals, MaCtBu, Fit-Bu)s Q = =
Taluene, refux, 12h 53_@7 C%D
= u}
ll P
A-445
[597] 8.9¢g of a white solid compound A-445 was acquired as a desired compound (yield:
87%) in accordance with the same procedure as in the acquiring process of compound
A-421, except that intermediate M-41 was used instead of intermediate M-38.
[598] LC-Mass (theoretical mass: 742.30g/mol, measured mass: M+1 = 743g/mol).
[599] Example 17: Preparation of Compound represented by Chemical Formula A-
453
[600] [Reaction Scheme 59]
[601] 7 5:9
_ o
u}
= Pddbals MaOtBu, Ft-Bu); D%}_@, =
[}
Toluene, radux, 12h
= )
Fo
A-453
[602] 8.3g of a white solid compound A-453 was acquired as a desired compound (yield:
83%) in accordance with the same procedure as in the acquiring process of compound
A-421, except that intermediate M-42 was used instead of intermediate M-38.
[603] LC-Mass (theoretical mass: 733.31g/mol, measured mass: M+1 = 734g/mol).
[604] Example 18: Preparation of Compound represented by Chemical Formula A-

[605]

422
[Reaction Scheme 60]
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[617]

Br 4 ;
HE NE
l .t Q" = jf Pdba) Na Dufu, At-Bu); Q T &
M- -3 A-422 f

4.6g (13.7mmol) of intermediate M-6, 7.0g (13.7mmol) of intermediate M-38, 2.63g
(27.4mmol) of sodium t-butoxide, and 0.08g (0.41mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 137ml of toluene, and 0.08g (0.137mmol) of
Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 7:3 through silica gel column
chromatography, and then 8.6g of a white solid compound A-422 was acquired as a
desired compound (yield: 82%).

LC-Mass (theoretical mass: 769.26g/mol, measured mass: M+1 = 770g/mol)

Example 19: Preparation of Compound represented by Chemical Formula A-
430
[Reaction Scheme 61]

y )
— F &
— Pd{dba)~ Ma tBu, Ft-Bu): \Q = \_ —
Toluene, redus, 12h &H
= b3

|

=

A-430
8.8g of a white solid compound A-430 was acquired as a desired compound (yield:
84%) in accordance with the same procedure as in the acquiring process of compound
A-422, except that intermediate M-39 was used instead of intermediate M-38.

LC-Mass (theoretical mass: 762.25g/mol, measured mass: M+1 = 763g/mol).

Example 20: Preparation of Compound represented by Chemical Formula A-
438
[Reaction Scheme 62]

" )
HiCO
= Pdidbals Ma OB, Fit-Bu)s \GN - \_ =
Toluene, redux, 12h
= 5
|
e

£-438

9.1g of a white solid compound A-438 was acquired as a desired compound (yield:

86%) in accordance with the same procedure as in the acquiring process of compound
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A-422, except that intermediate M-40 was used instead of intermediate M-38.
LC-Mass (theoretical mass: 774.27g/mol, measured mass: M+1 = 775g/mol).

Example 21: Preparation of Compound represented by Chemical Formula A-
446
[Reaction Scheme 63]

A u
= Pekdba)s MaCtBlu, P-Bu); Q e =
Toluene, redus, 12h
={ 5
|
=

f-446

9.2g of a white solid compound A-446 was acquired as a desired compound (yield:
88%) in accordance with the same procedure as in the acquiring process of compound
A-422, except that intermediate M-41 was used instead of intermediate M-38.

LC-Mass (theoretical mass: 758.28¢g/mol, measured mass: M+1 = 759g/mol).

Example 22: Preparation of Compound represented by Chemical Formula A-
454
[Reaction Scheme 64]

7 ?8
= ]
]
]
H_ Pdidbals Ma OB, Fit-Bu)s E'Igi\q - \_
Toluene, redux, 12h
= 5

|
e

A-454

8.8g of a white solid compound A-454 was acquired as a desired compound (yield:
86%) in accordance with the same procedure as in the acquiring process of compound
A-422, except that intermediate M-42 was used instead of intermediate M-38.
LC-Mass (theoretical mass: 749.29g/mol, measured mass: M+1 = 750g/mol).
Example 23: Preparation of Compound represented by Chemical Formula A-42
[Reaction Scheme 65]

\
O pas &, s
=N = = dba)-, Mo OtBu, Pt-B i = -
N, . P H Pd(dba)., u, At-Bu)y b,
2 Toluene, refus, 12h
= = a ;
P42

ht-43

8.4g of a white solid compound A-42 was acquired as a desired compound (yield:
81%) in accordance with the same procedure as in the acquiring process of compound
A-421, except that intermediate M-43 was used instead of intermediate M-38.
LC-Mass (theoretical mass: 752.28g/mol, measured mass: M+1 = 753g/mol).
Example 24: Preparation of Compound represented by Chemical Formula A-43
[Reaction Scheme 66]
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43
8.7g of a white solid compound A-43 was acquired as a desired compound (yield:

83%) in accordance with the same procedure as in the acquiring process of compound
A-422, except that intermediate M-43 was used instead of intermediate M-38.

LC-Mass (theoretical mass: 768.26g/mol, measured mass: M+1 = 769g/mol).

Example 25: Preparation of Compound represented by Chemical Formula A-
234
[Reaction Scheme 67]

¥ R
==
H_ Pdidbals Ma OB, Fit-Bu)s O\ - \_
Toluene, redux, 12h b
= o
|
e

A-234

9.0g 21.8 of a white solid compound A-234 was acquired as a desired compound
(yield: 84%) in accordance with the same procedure as in the acquiring process of
compound A-421, except that intermediate M-44 was used instead of intermediate M-
38.

LC-Mass (theoretical mass: 778.30g/mol, measured mass: M+1 = 779g/mol).

Example 26: Preparation of Compound represented by Chemical Formula A-
235

[Reaction Scheme 68]

¥ )
i i
= = = Pdidbals Ma OtBu, At-Bu)s - =
Nty M %
= P Taluene, refux, 12h 3 C%SD

M-44 -
o235

9.0g of a white solid compound A-235 was acquired as a desired compound (yield:
83%) in accordance with the same procedure as in the acquiring process of compound
A-422, except that intermediate M-44 was used instead of intermediate M-38.

LC-Mass (theoretical mass: 794.28¢g/mol, measured mass: M+1 = 795g/mol).

Example 27: Preparation of Compound represented by Chemical Formula A-
469

[Reaction Scheme 69]
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Toluene, redux, 12h

M-45 h-11 A-463

12.8g of a white solid compound A-469 was acquired as a desired compound (yield:
87%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-10, except that intermediate M-45 was used instead of in-
termediate M-5.

LC-Mass (theoretical mass: 728.28g/mol, measured mass: M+1 = 729g/mol).

Example 28: Preparation of Compound represented by Chemical Formula A-
470

[Reaction Scheme 70]

(’:@\@ Q I | Q” » ”g‘;é:i
. + @Kj\@ @/@ Pd(dbal-, MattBu, Piluy T _
Br ”

Taluene, redux, 12h

h-45 hl-11 A-4T0

13.4g of a white solid compound A-470 was acquired as a desired compound (yield:
89%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-11, except that intermediate M-46 was used instead of in-
termediate M-6.

LC-Mass (theoretical mass: 744.26g/mol, measured mass: M+1 = 745g/mol).

Example 29: Preparation of Compound represented by Chemical Formula A-
457

[Reaction Scheme 71]

Br 4 K _ )

' g 4 i
+ Q\ = = — Pdidba), NaCtBu, Fit-Bu’ =, = =

[k i

Toluene, reflux, 12h o

) M-47
M-3 A-45T =

9.4g of a white solid compound A-457 was acquired as a desired compound (yield:
85%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-421, except that intermediate M-47 was used instead of in-
termediate M-38.

LC-Mass (theoretical mass: 804.31g/mol, measured mass: M+1 = 805g/mol).

Example 30: Preparation of Compound represented by Chemical Formula A-
458

[Reaction Scheme 72]
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10.01g of a white solid compound A-458 was acquired as a desired compound (yield:
89%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-422, except that intermediate M-47 was used instead of in-
termediate M-38.

LC-Mass (theoretical mass: 820.29g/mol, measured mass: M+1 = 821g/mol).

Example 31: Preparation of Compound represented by Chemical Formula A-
463

[Reaction Scheme 73]

Br f_ y: %
' 3 " le]
pu— p— — T, — pr— —
o + " ; ) H Pdidbaly Ma By, At-Bul = p
Toluene, reflux, 12h o
!
K h1-48 =
-5 A-463

9.5g of a white solid compound A-463 was acquired as a desired compound (yield:

85%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-421, except that intermediate M-48 was used instead of in-
termediate M-38.

LC-Mass (theoretical mass: 818.33g/mol, measured mass: M+1 = 819g/mol).

Example 32: Preparation of Compound represented by Chemical Formula A-
464

[Reaction Scheme 74]

Er f_ K _ )
| T : ! -
— — — o, — =
A + " ; ., H Pdidba), MaBu, At-Buk = p
Toluene, reflux, 1Zh cal
! ={ 3
|
N h1-48 =

hi-6 A-464

9.8g of a white solid compound A-464 was acquired as a desired compound (yield:

86%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-422, except that intermediate M-48 was used instead of in-
termediate M-38.
LC-Mass (theoretical mass: 834.31g/mol, measured mass: M+1 = 835g/mol).
Example 33: Preparation of Compound represented by Chemical Formula A-
467
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[680] [Reaction Scheme 75]
[681] N 4
u]
| D n
o + D Pdidbals MaltBu, At-Buly O N
Toluene, reflux, 12h
M-5 M H A-467
[682] 9.8g of a white solid compound A-467 was acquired as a desired compound (yield:
88%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-421, except that intermediate M-49 was used instead of in-
termediate M-38.
[683] LC-Mass (theoretical mass: 809.34g/mol, measured mass: M+1 = 810g/mol).
[684] Example 34: Preparation of Compound represented by Chemical Formula A-
468
[685] [Reaction Scheme 76]
[686] o W
u]
| D n
s + D Pdidba)s NaCtBu, Ait-Bu’ D N
Toluene, reflux, 1Zh
hi-6 M H A-463
[687] 9.3g of a white solid compound A-468 was acquired as a desired compound (yield:
82%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-422, except that intermediate M-49 was used instead of in-
termediate M-38.
[688] LC-Mass (theoretical mass: 825.32g/mol, measured mass: M+1 = 826g/mol).
[689] Example 35: Preparation of Compound represented by Chemical Formula A-
306
[690] [Reaction Scheme 77]
[691]
Br . + QN = } Pdidba’ls MattBu, Pit-Bu):
) N Toluens, reflux, 12h
hl-3 M-50
[692] 3.4g (13.7mmol) of intermediate M-3, 6.7g (13.7mmol) of intermediate M-

50-aminonaphthalene, 2.63g (27.4mmol) of sodium t-butoxide, and 0.08g (0.4 1mmol)
of tri-tetra-butylphosphine were added to a flask and dissolved in 750ml of toluene,
and 0.43g (0.753mmol) of Pd(dba), was added and then refluxed and agitated for 12

hours under a nitrogen atmosphere. After the reaction, the reactant was extracted with
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ethylacetate and distilled water. The organic layer was dried with magnesium sulfite
and filtered. Then, the filtrate was concentrated under reduced pressure. The product
was purified with n-hexane/dichloromethane mixed in a volume ratio of 6:4 through
silica gel column chromatography, and then 7.0g of a white solid compound A-306
was acquired as a desired compound (yield: 78%).

LC-Mass (theoretical mass: 653.25g/mol, measured mass: M+1 = 654g/mol)

Example 36: Preparation of Compound represented by Chemical Formula A-
319

[Reaction Scheme 78]

(0

NI'J’ 3
5:;7 Pak(dbia)e, Ma ot Bu, Fit-Bu)s q g
&jﬂ Tuluene reflux, 12h %ﬂ

A-319

4.0g (13.7mmol) of intermediate M-10, 6.7g (13.7mmol) of intermediate M-51,
2.63g (27.4mmol) of sodium t-butoxide, and 0.08g (0.41mmol) of tri-
tetra-butylphosphine were added to a flask and dissolved in 137ml of toluene, and
0.08g (0.137mmol) of Pd(dba), was added and then refluxed and agitated for 12 hours
under a nitrogen atmosphere. After the reaction, the reactant was extracted with ethy-
lacetate and distilled water. The organic layer was dried with magnesium sulfite and
filtered. Then, the filtrate was concentrated under reduced pressure. The product was
purified with n-hexane/dichloromethane mixed in a volume ratio of 6:4 through silica
gel column chromatography, and then 8.4g of a white solid compound A-306 was
acquired as a desired compound (yield: 82%).

LC-Mass (theoretical mass: 746.25g/mol, measured mass: M+1 = 747g/mol)

Example 37: Preparation of Compound represented by Chemical Formula A-
416

[Reaction Scheme 79]

2
9] ) O ’
1] — _ _
+ 2, = = Pd(dba’-, Matbu, Pi-Fu =,
Br Trluena, radux, 12h i %
0
-7 h-11 A-A16

11.2g of a white solid compound A-416 was acquired as a desired compound (yield:
85%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-414, except that intermediate M-7 was used instead of in-
termediate M-3.
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[703] LC-Mass (theoretical mass: 652.25g/mol, measured mass: M+1 = 653g/mol).
[704] Example 38: Preparation of Compound represented by Chemical Formula A-12
[705] [Reaction Scheme 80]
[706] :L:g:\} f_
0
%
G_% - QN @‘é}g = Pd[d::)_ NEIEtI:u F‘1|:t :U)g 8%}
[=]
M-3 M-11 %m
[707] 12.2g of a white solid compound A-12 was acquired as a desired compound (yield:
83%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-414, except that intermediate M-9 was used instead of in-
termediate M-3.
[708] LC-Mass (theoretical mass: 728.28g/mol, measured mass: M+1 = 729g/mol).
[709] Example 39: Preparation of Compound represented by Chemical Formula A-13
[710] [Reaction Scheme 81]
[711] Ni:g@ ,f_
5
(i + = = = Pd[dba)-, MaXBu, P:-Bu
M-10 M-11 ti:m
[712] 12.8g of a white solid compound A-13 was acquired as a desired compound (yield:
85%) in accordance with the same procedure as in the acquiring process of in-
termediate compound A-414, except that intermediate M-10 was used instead of in-
termediate M-3.
[713] LC-Mass (theoretical mass: 744.26g/mol, measured mass: M+1 = 745g/mol).
[714] Example 40: Preparation of Compound represented by Chemical Formula A-
396
[715] [Reaction Scheme 82]
[716] NAE:;«B ;P
Pdidba)-~, Mt Au, Pit-Bu)x - -
Lo o e o
A-306 %—U
[717] 4.4¢g (13.7mmol) of intermediate M-5, 5.7g (13.7mmol) of intermediate M-52, 2.63g

(27.4mmol) of sodium t-butoxide, and 0.08g (0.41mmol) of tri-tetra-butylphosphine
were added to a flask and dissolved in 137ml of toluene, and 0.08g (0.137mmol) of

Pd(dba), was added and then refluxed and agitated for 12 hours under a nitrogen at-
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mosphere. After the reaction, the reactant was extracted with ethylacetate and distilled
water. The organic layer was dried with magnesium sulfite and filtered. Then, the
filtrate was concentrated under reduced pressure. The product was purified with n-
hexane/dichloromethane mixed in a volume ratio of 6:4 through silica gel column
chromatography, and then 7.2g of a white solid compound A-396 was acquired as a
desired compound (yield: 80%).
LC-Mass (theoretical mass: 654.23g/mol, measured mass: M+1 = 655g/mol)
Fabrication of Organic Light Emitting Diode
Example 41
A glass substrate thin film coated with 15004 of indium tin oxide (ITO) was ul-
trasonic-wave cleaned with distilled water. Subsequently, the glass substrate cleaned
with distilled water was ultrasonic-wave cleaned with a solvent such as isopropyl
alcohol, acetone, methanol, or the like and dried. Then the glass substrate was moved
to a plasma cleaner and cleaned for 5 minutes with oxygen plasma, and then the
substrate was moved to a vacuum evaporator.
4,4-bis[N-[4-{N,N-bis(3-methylphenyl)amino }-phenyl]-N-phenylamino]biphenyl
(DNTPD) was vacuum deposited on the ITO substrate using an ITO transparent
electrode prepared according to the above procedure to provide a 600A thick hole
injection layer (HIL). Then the compound prepared according to Example 4 was
vacuum deposited to provide a 300A-thick hole transport layer (HTL). A 250A-thick
emission layer was vacuum deposited on the hole transport layer (HTL) using
9,10-di-(2-naphthyl)anthracene (ADN) as a host and 3wt% of
2,5,8,11-tetra(tert-butyl)perylene (TBPe) as a dopant.
[722] Next, Alq; was vacuum-deposited to be 250A thick on the emission layer, forming an
electron transport layer (ETL). On the electron transport layer (ETL), LiF at 10A and
Al at 1000A were sequentially vacuum-deposited to fabricate a cathode, completing an
organic light emitting diode.
[723] The organic light emitting diode had five organic thin layers.
[724] In particular, it had Al (1000A/LiF (10 Y/Alq3 (250A/EML[ADN:TBPe=97:3]
(250A)/HTL (300A/DNTPD (600A/ITO (1500A).
[725] Example 42
[726] An organic light emitting diode was prepared with the same method as Example 41,
except for using Example 5 instead of Example 4.
[727] Example 43
[728] An organic light emitting diode was prepared with the same method as Example 41,
except for using Example 6 instead of Example 4.
[729] Example 44
[730] An organic light emitting diode was prepared with the same method as Example 41,



140

WO 2011/133007 PCT/KR2011/003003

[731]
[732]

[733]
[734]

[735]
[736]

[737]
[738]

[739]

[740]

[741]
[742]

[743]

[744]

[745]

[746]
[747]

[748]
[749]

except for using Example 7 instead of Example 4.

Example 45

An organic light emitting diode was prepared with the same method as Example 41,
except for using Example 9 instead of Example 4.

Example 46

An organic light emitting diode was prepared with the same method as Example 41,
except for using Example 10 instead of Example 4.

Example 47

An organic light emitting diode was prepared with the same method as Example 41,
except for using Example 38 instead of Example 4.

Example 48

An organic light emitting diode was prepared with the same method as Example 41,
except for using Example 39 instead of Example 4.

Comparative Example 1

An organic light emitting diode was prepared with the same method as Example 41,
except for using NPB instead of Example 4. The structure of NPB is shown in the
following.

Comparative Example 2

An organic light emitting diode was prepared with the same method as Example 41,
except for using HT1 instead of Example 4. The structure of HT1 is shown in the
following.

Comparative Example 3

An organic light emitting diode was fabricated in accordance with the same
procedure as in Example 41, except that HT2 was used instead of the Example 41. The
structure of HT2 is described in the following.

The structure of DNTPD, ADN, TBPe, NPB, HT1, and HT2 that are used for
preparing the organic light emitting diode is shown as follows.

[DNTPD] [ADN] [TBPe]

Sk
QO%UW W%H

[NPB] [HT1] [HT2]
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[750]
[751]
[752]

[753]

[754]
[755]

[756]
[757]

[758]
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Analysis and Characteristic Measurement of the Compounds

Analysis of LTH-NMR result

In order to structural analyze the intermediate M-1 to M-42 compounds of Examples
1 to 40, the molecular weight was measured using GC-MS or LC-MS, and 'H-NMR

was measured by dissolving the intermediate M-1 to M-42 compounds in a CD,Cl,

solvent or a CDClssolvent and using 300 MHz NMR equipment.

As an example of the analysis, FIG. 6 shows the 'H-NMR result of A-414 according
to Example 1, FIG. 7 shows the result of A-415 according to Example 2, FIG. 8 shows
the result of A-9 according to Example 3, FIG. 9 shows the result of A-10 according to
Example 4, FIG. 10 shows the result of A-11 according to Example 5, FIG. 11 shows
the result of A-18 according to Example 6, FIG. 12 shows the result of A-19 according
to Example 7, FIG. 13 shows the result of A-469 according to Example 27, FIG. 14
shows the result fo A-470 according to Example 28, FIG. 15 shows the result of A-457
according to Example 29, FIG. 16 shows the result of A-416 according to Example 37,
FIG. 17 shows the result of A-12 according to Example 38, and FIG. 18 shows the
result of A-13 according to Example 39.

Fluorescent Characteristic Analysis

The compounds of the examples were dissolved in THF, and PL.
(photoluminescence) wavelength was measured using HITACHI F-4500 equipment to
measure fluorescent characteristics. FIG. 19 shows the PL. wavelength measurement
results of Examples 3, 4, and 5.

Electrochemical Characteristict

The compounds of Examples 1, 2, 3, 4, and 5 were measured regarding electro-
chemical characteristics by using cyclic voltammetry equipment. The results are
provided in Table 1.

Table 1
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[Table 1]
[Table |
Synthesis |Example Example Example Example Example
Example 1A-414 2A-415 3A-9 4A-10 5A-11
HOMO 5.24 5.23 5.23 5.22 5.27
(eV)
LUMO 2.16 2.17 2.16 2.15 2.17
(eV)
Band gap |3.08 3.06 3.07 3.07 3.10
(eV)

[759]

[760] Referring to Table 1, the compounds according to Examples 1 to 10 turned out to be

[761]
[762]

[763]

able to be used as a hole transporting layer and an electron blocking layer.

Thermal Characteristic

Thermal decomposition temperature of the compounds synthesized according to
Examples 1, 2, 3,4, 5, 6,7, 27, 28, 29, 37, 38, and 39 were measured by thermo-
gravimetry (TGA) to show the thermal characteristics. The synthesized compounds
were measured to determine glass transition temperature (Tg) by differential scanning
calorimetry (DSC). The results are shown in the following Table 2.

Table 2
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[Table 2]
[Table ]
Example Material  |Thermal decomposition temperature (°C) Tg (°C)
Example 1 A-414 485 124
Example 2 A-415 460 133
Example 3 A-9 475 132
Example 4 A-10 522 128
Example 5 A-11 532 133
Example 6 A-18 506 137
Example 7 A-19 520 141
Example 27 |A-469 503 122
Example 28 |A-470 511 124
Example 29 [A-457 546 125
Example 37 |A-416 449 135
Example 38 |A-12 516 125
Example 39 |A-13 531 133

[764]

[765] Referring to Table 2, all of the compounds according to Example 1, 2, 3,4, 5,6, 7,
27,28, 29, 37, 38, and 39 had excellent thermal stability, excellent thermal decom-
position temperature of 400A0r higher, and Tg higher than 90A. When it is used as a
material for an organicelectric field light emitting diode (OLED), it may have good
life-span characteristics. Also when it is used for preparing an organic light emitting
diode with process heat, it may have excellent process stability.

[766] Performance Measurement of Organic Light Emitting Diode

[767] The organic light emitting emements of Examples 41 to 48 and Comparative
Examples 1 to 3 were measured regarding current density and luminance changes
depending on voltage change. In particular, the measurements were performed as
follows. The results are shown in the following Table 2.

[768] (1) Corrent density change measurement depending on voltage

[769] The organic light emitting diodes were respectively measured regarding a current in a
unit device by using a current-voltage meter (Keithley 2400) while their voltages were
increased from OV. Each current value was divided by area, measuring current density.

[770] (2) Luminance change measurement depending on voltage change

[771] The prepared organic light emitting diode was measured regarding luminance while
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[772]
[773]

[774]

[775]
[776]

[777]

its voltage was increased from OV to 10V by using a luminance meter (Minolta Cs-
1000A).

(3) Luminous efficiency measurement

The organic light emitting diode were measured by using luminance, current density,
and voltage measured from (1) and (2) regarding current efficiency (cd/A) at the same
current density (10mA/cm?).

Table 3

[Table 3]

[Table |

Device Compound used in | Voltage(V |Color |Efficiency |Half-life (h) at
hole transport layer |) (EL (cd/A) 1000cd/m?
(HTL) color)

Example 41 A-10 6.3 Blue |6.1 2170

Example 42 A-11 6.3 Blue |6.2 2290

Example 43 A-18 6.2 Blue |59 1870

Example 44 A-19 6.2 Blue |6.0 1910

Example 45 A-335 6.9 Blue |5.2 1570

Example 46 A-340 6.8 Blue |5.7 1490

Example 47 A-12 6.1 Blue |6.2 2150

Example 48 A-13 6.1 Blue |6.1 2230

Comparative  (NPB 7.1 Blue |49 1250

Example 1

Comparative  |HT1 6.6 Blue |5.7 1340

Example 2

Comparative  |HT2 6.4 Blue |59 1350

Example 3

Current density: 10mA/cm?

Referring to the results of [Table 3], the materials that were used for preparing the
hole transport layer (HTL) of Examples 41 to 48 turned out to decrease driving voltage
of the organic light emitting diode but improved luminance and efficiency.

Further, the half-life of Examples 41 to 48 were remarkably improved compared to
the half-life of Comparative Examples 1 to 3, particularly, the organic light emitting
diode of Example 42 had a half-life of 2290 hours, which was 1.8 times improved

compared to that of Comparative Example 1 of 1250 hours. In terms of commercial
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[778]

[779
[780
[781
[782
(783
[784

— e e e e

selling, the life-span of a device is one of the biggest issues for commercializing a
device. Therefore, the devices according to the exemplary embodiments are shown as
sufficient to be commercialized.

While this invention has been described in connection with what is presently
considered to be practical exemplary embodiments, it is to be understood that the
invention is not limited to the disclosed embodiments, but, on the contrary, is intended
to cover various modifications and equivalent arrangements included within the spirit
and scope of the appended claims. Therefore, the aforementioned embodiments should
be understood to be exemplary but not limiting the present invention in any way.

<Description of Symbols>

100: organic photoelectric device 110: cathode

120: anode 105: organic thin film

130: emission layer 140: hole transport layer (HTL)

150: electron transport layer (ETL) 160: electron injection layer (EIL)

170: hole injection layer (HIL) 230: emission layer + electron transport layer (ETL)
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Claims
A compound for an optoelectronic device represented by the following
Chemical Formula 1:

[Chemical Formula 1]

R
R Ay

= # T
Ja [Ass ]——N/ Rz

by 5] = \

B S ca I

R2’(\,_—_—_lﬁ e A |

) s [ Q]m . &
R, P D A ~Fig

wherein in Chemical Formula 1,

R, toR s are the same or different, and are independently selected from
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 un-
substituted 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 substituted or un-
substituted C3 to C40 silyloxy group, a substituted or unsubstituted C1
to C20 acyl group, a substituted or unsubstituted C2 to C20 alkoxy-
carbonyl group, a substituted or unsubstituted C2 to C20 acyloxy

group, a substituted or unsubstituted C2 to C20 acylamino group, a sub-
stituted or unsubstituted C2 to C20 alkoxycarbonyl amino group, a sub-
stituted or unsubstituted C7 to C20 aryloxycarbonyl amino group, a
substituted or unsubstituted C1 to C20 sulfamoyl amino group, a sub-
stituted or unsubstituted C1 to C20 sulfonyl group, a substituted or un-
substituted C1 to C20 alkylthiol group, a substituted or unsubstituted
C6 to C20 arylthiol group, a substituted or unsubstituted C1 to C20 het-
erocyclothiol group, a substituted or unsubstituted C1 to C20 ureide
group, and a substituted or unsubstituted C3 to C40 silyl group,

at least one of R, toR; represents a bond with Ary,

at least one of Ry toR ¢ represents a bond with Ar,,

at least one of R; toRy is optionally bound to Ar; through a sigma bond,
at least one of Ry toR ¢ is optionally bound to Ar, through a sigma

bond,

X is selected from NR,;, O, S, and SO, (0=S=0), wherein Ry, is a sub-
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stituted or unsubstituted C1 to C20 alkyl group, a substituted or unsub-
stituted C6 to C30 aryl group, or a substituted or unsubstituted C2 to
C30 heteroaryl group,

Y is selected from O, S, and SO, (0=S=0),

Ar; and Ar, are the same or different, and are independently a sub-
stituted or unsubstituted C6 to C30 aryl group or a substituted or unsub-
stituted C2 to C30 heteroaryl group,

n is an integer ranging from 1 to 4,

m is an integer ranging from 0O to 4, and

Ar; is a substituted or unsubstituted C6 to C30 aryl group or a sub-
stituted or unsubstituted C2 to C30 heteroaryl group, provided that Ar,
is not a substituted or unsubstituted carbazolyl group, a substituted or
unsubstituted dibenzofuranyl group, or a substituted or unsubstituted
dibenzothiophenyl group, and when X is NR;, Ar; is not a fluorenyl
group.

The compound of claim 1, wherein X is selected from NR,,, O, S, and
SO, (0=S=0), wherein R ; is a substituted or unsubstituted C1 to C20
alkyl group, a substituted or unsubstituted C6 to C30 aryl group, or a
substituted or unsubstituted C2 to C30 heteroaryl group, and the
“substituted’aryl group or heteroaryl group refers to one substituted
with at least one substituent selected from deuterium, a halogen, a
cyano group, hydroxy group, an amino group, a substituted or unsub-
stituted C1 to C20 amine group, a nitro group, a substituted or unsub-
stituted C1 to C20 alkyl group, a substituted or unsubstituted C1 to C20
alkoxy group, a substituted or unsubstituted C3 to C40 silyl group, and
a combination thereof.

The compound of claim 1, wherein the compound for an optoelectronic
device comprises one of the compounds represented by the following
Chemical Formulae 2 to 7:

[Chemical Formula 2] [Chemical Formula 3]

P 13

% LR . ] e
Fy k] e - F7 Lz 'T 1z R, [N -L_\__\Q/R? . Fitg e s
| A3 RS il ary ) i
7% e s ki 3. S I 4y )\»_#/.JLR )
- E g | L Rt i A T M T [
Sz ":_,_{ d [87 |5 Id\ — ' “p—‘:i\ Jer A - = \}
? i i i B NI, e
= Ry [&raiF “ ARy S 5 ALy 4, {_;.‘
=i al H - ;H\
—, /
R S . Rz

[Chemical Formula 4] [Chemical Formula 5]
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wherein in Chemical Formulae 2 to 7,

R, toR s are the same or different, and are independently selected from
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 un-
substituted 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 substituted or un-
substituted C3 to C40 silyloxy group, a substituted or unsubstituted C1
to C20 acyl group, a substituted or unsubstituted C2 to C20 alkoxy-
carbonyl group, a substituted or unsubstituted C2 to C20 acyloxy

group, a substituted or unsubstituted C2 to C20 acylamino group, a sub-
stituted or unsubstituted C2 to C20 alkoxycarbonyl amino group, a sub-
stituted or unsubstituted C7 to C20 aryloxycarbonyl amino group, a
substituted or unsubstituted C1 to C20 sulfamoyl amino group, a sub-
stituted or unsubstituted C1 to C20 sulfonyl group, a substituted or un-
substituted C1 to C20 alkylthiol group, a substituted or unsubstituted
C6 to C20 arylthiol group, a substituted or unsubstituted C1 to C20 het-
erocyclothiol group, a substituted or unsubstituted C1 to C20 ureide
group, and a substituted or unsubstituted C3 to C40 silyl group,

Ry, is a substituted or unsubstituted C1 to C20 alkyl group, a sub-
stituted or unsubstituted C6 to C30 aryl group, or a substituted or un-
substituted C2 to C30 heteroaryl group,

Y is selected from O, S, and SO, (0=S=0),

Ar; and Ar, are the same or different, and are independently a sub-
stituted or unsubstituted C6 to C30 aryl group or a substituted or unsub-
stituted C2 to C30 heteroaryl group,
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Ar; is a substituted or unsubstituted C6 to C30 aryl group or a sub-

stituted or unsubstituted C2 to C30 heteroaryl group,

provided that Ar; is not a substituted or unsubstituted carbazolyl group,

a substituted or unsubstituted dibenzofuranyl group, or a substituted or

unsubstituted dibenzothiophenyl group.

[Claim 4] The compound of claim 1, wherein the compound for an optoelectronic

device comprises one of the compounds represented by the following

Chemical Formulae 8 or 9:

[Chemical Formula 8]

Fa‘.g ..'R Arﬁ
Al’d FAE Y ¢
\l K3 -"‘:;}‘ _.".':’: Ars —hl
¥ o
R&_“i”":"‘;}f/ \"EE [AE'?]E =] 1%
: ! b
R L R
T R Ro— Mt el
3 VS N -
SN Rz
Fia Ry
[Chemical Formula 9]
| R,L F Are
Arq\ P P
N-—"::,‘ J.{.-’_ A.r;i'sm
A
Ry \-R= [A_rﬂ& 2
Ll | o+ Ry
AR P i R-:
R2 ‘g‘/\ 4 =" ‘ I—‘_"r \::_-_-(,:::1;_,
. o
- M e
Rig Y 7 TRy
' [}
Rz

wherein in Chemical Formulae 8 and 9,

Ar, and Ars are the same or different, and are independently selected

from the substituent represented by the following Chemical Formulae

10 to 18,
[Chemical Formula 10] [Chemical Formula 11] [Chemical Formula 12]
s Fag Raz  Rag For  Haog Raz PRaa R Raa
S = = PR —
e -y - T—
iy ;«\ ;
2 R Ras

[Chemical Formula 13] [Chemical Formula 14]
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R, toRs, R; toR 6 and R, toRog are the same or different, and are inde-
pendently selected from 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 substituted or unsubstituted C1
to C20 alkyl group, a substituted or unsubstituted C1 to C20 alkoxy
group, or a substituted or unsubstituted C3 to C40 silyl group,

Arg and Ar; are the same or different, and are independently a sub-
stituent selected from the above Chemical Formulae 10 to 18, and at
least one of R,s toRys is bound to an adjacent atom, and

aisOor 1.

[Claim 5] The compound of claim 1, wherein Arj is selected from a substituted or
unsubstituted phenyl group, a substituted or unsubstituted naphthyl
group, a substituted or unsubstituted anthracenyl group, a substituted or
unsubstituted phenanthryl group, a substituted or unsubstituted naph-
thacenyl group, a substituted or unsubstituted pyrenyl group, a sub-
stituted or unsubstituted biphenylyl group, a substituted or unsub-
stituted p-terphenyl group, a substituted or unsubstituted m-terphenyl
group, a substituted or unsubstituted chrysenyl group, a substituted or

unsubstituted triperylenyl group, a substituted or unsubstituted
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perylenyl group, a substituted or unsubstituted indenyl group, a sub-
stituted or unsubstituted furanyl group, a substituted or unsubstituted
thiophenyl group, a substituted or unsubstituted pyrrolyl group, a sub-
stituted or unsubstituted pyrazolyl group, a substituted or unsubstituted
imidazolyl group, a substituted or unsubstituted triazolyl group, a sub-
stituted or unsubstituted oxazolyl group, a substituted or unsubstituted
thiazolyl group, a substituted or unsubstituted oxadiazolyl group, a sub-
stituted or unsubstituted thiadiazolyl group, a substituted or unsub-
stituted pyridyl group, a substituted or unsubstituted pyrimidinyl group,
a substituted or unsubstituted pyrazinyl group, a substituted or unsub-
stituted triazinyl group, a substituted or unsubstituted benzofuranyl
group, a substituted or unsubstituted benzothiophenyl group, a sub-
stituted or unsubstituted benzimidazolyl group, a substituted or unsub-
stituted indolyl group, a substituted or unsubstituted quinolinyl group, a
substituted or unsubstituted isoquinolinyl group, a substituted or unsub-
stituted quinazolinyl group, a substituted or unsubstituted quinoxalinyl
group, a substituted or unsubstituted naphthydinyl group, a substituted
or unsubstituted benzoxazinyl group, a substituted or unsubstituted ben-
zthiazinyl group, a substituted or unsubstituted acridinyl group, a sub-
stituted or unsubstituted phenazinyl group, a substituted or unsub-
stituted phenothiazinyl group, or a substituted or unsubstituted phe-
noxazinyl group.

The compound of claim 4, wherein Ar, is selected from a substituent
represented by the above Formulae 10 to 18, and at least one of the sub-
stituents of R;s toReg that is selected to Ar, is not hydrogen.

A compound for an optoelectronic device represented by the following
Chemical Formulae A-1 to A-305, A-414 to A-416, A-457, A-458, or
A-469 to A-473.

[A-1] [A-2] [A-3]
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[A-89] LA-00] [A-91]
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A compound for an optoelectronic device represented by the following
Chemical Formulae A-324 to A-395.
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A compound for an optoelectronic device represented by the following
Chemical Formulae A-306 to A-323.
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A compound for an optoelectronic device represented by the following
Chemical Formulae A-396 to A-413.
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The compound of claim 1, wherein the compound for an optoelectronic

device comprises a hole transport material or a hole injection material

for an organic light emitting diode.
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[Claim 15]

[Claim 16]

[Claim 17]

[Claim 18]

[Claim 19]

[Claim 20]
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The compound of claim 1, wherein the compound for an optoelectronic
device comprises triplet exciton energy (T1) of about 2.0eV or higher.
The compound of claim 1, wherein the optoelectronic device comprises
an organic photoelectronic device, an organic light emitting diode, an
organic solar cell, an organic transistor, an organic photo-conductor
drum, an organic memory device, or the like.

An organic light emitting diode including an anode, a cathode, and at
least one or more organic thin film between the anode and the cathode
is provided, and at least one of the organic thin films comprises the
compound of claim 1.

The organic light emitting diode of claim 15, wherein the organic thin
film comprises an emission layer, a hole transport layer (HTL), a hole
injection layer (HIL), an electron transport layer (ETL), an electron
injection layer (EIL), a holeblocking film, or a combination thereof.
The organic light emitting diode of claim 15, the compound for an op-
toelectronic device is included in a hole transport layer (HTL), a hole
injection layer (HIL), an electron transport layer (ETL), or an electron
injection layer (EIL).

The organic light emitting diode of claim 15, wherein the compound
for an optoelectronic device is included in an emission layer.

The organic light emitting diode of claim 15, wherein the compound
for an optoelectronic device is used as a phosphorescent or fluorescent
host material in an emission layer.

A display device comprising the organic light emitting diode of claim
15.
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[Fig. 16]
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[Fig. 17]
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[Fig. 19]
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