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(57) ABSTRACT

The present invention relates to novel organic electrolumi-
nescent compounds and organic light emitting diodes com-
prising the same. Since the organic electrolumescent com-
pounds according to the invention have good luminous
efficiency and life property as an electroluminescent material,
OLED’s having very good operation lifetime can be pro-
duced.
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ORGANIC ELECTROLUMINESCENT
COMPOUND AND ORGANIC LIGTH
EMITTING DIODE USING THE SAME

TECHNICAL FIELD

[0001] The present invention relates to novel organic elec-
troluminescent compounds and organic light emitting diodes
comprising the same.

BACKGROUND ART

[0002] As the modern society comes into information-ori-
ented age, the importance of a display, which plays a role of
interface between the electronic information device and
human being, increases. As a novel planar display technique,
OLED’s have been actively investigated throughout the
world, since OLED’s show excellent display property as self-
luminescent device, and the manufacture is easy because of
simple device structure, and enable manufacturing of ultra-
thin and ultra-light weight displays.

[0003] OLED device usually consists of a plurality of thin
layers of organic compound between a cathode and an anode
made of metal. Electrons and holes injected through the cath-
ode and anode are transmitted to an electroluminescent layer
via an electron injection layer and an electron transportation
layer, and a hole injection layer and a hole transportation
layer, respectively, to form excitons, which degrade into
stable state to emit light. In particular, the properties of an
OLED largely depend on the properties of the organic elec-
troluminescent compound employed. Accordingly studies on
core organic materials having enhanced performances have
been actively achieved.

[0004] The core organic materials are classified into elec-
troluminescent materials, carrier injection and transportation
materials in view of their functions. The electroluminescent
materials can be classified into host materials and dopant
materials. Usually, as the device structure with most excellent
EL properties, structures comprising a core organic thin film
layer employing host-dopant doping system have been
known.

[0005] Recently, small size displays are practically used, so
that development of OLED’s with high efficiency and long
life is raising as an urgent subject. This would be an important
milestone in the field of practical use of medium to large size
OLED panels. Thus, development of core organic materials
having more excellent properties as compared to conven-
tional core organic materials is urgently required. From this
point of view, development of host materials, carrier injection
and transportation materials is one of the important subjects
to be solved.

[0006] Desirable properties for host material as solid state
solvent and energy deliverer or material for carrier injection
or transportation in an OLED are high purity and appropriate
molecular weight to enable vacuum vapor deposition. In
addition, they should ensure thermal stability with high glass
transition temperature and thermal decomposition tempera-
ture, and they should have high electrochemical stability for
long life of the product, and easily form an amorphous thin
layer. Particularly, it is very important for them to have good
adhesion with the material of other adjacent layers, along
with difficulties in interlayer migration.
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[0007] Representative examples for conventional electron
transportation material include aluminum complexes such as
tris(8-hydroxyquinoline)aluminum (III) (Alq), which had
been used prior to the multilayer thin film OLED’s disclosed
by Kodak in 1987; and beryllium complexes such as bis(10-
hydroxybenzo-[h]quinolinato)beryllium (Bebq), which was
reported in the middle of 1990’s in Japan [T. Sato et al., J.
Mater. Chem. 10 (2000) 1151]. However, the limitation of the
materials has come to the fore as OLED’s have been practi-
cally used since 2002. Thereafter, many electron transporta-
tion materials of high performance have been investigated
and reported to approach their practical use.

Bebq

[0008] Inthemeanwhile, non-metal complex electon trans-
portation materials of good features which have been reported
up to the present include spiro-PBD [N. Jahansson et al., Adv.
Mater. 10 (1998) 1136], PyPySPyPy [M. Uchida etal., Chem.
Mater. 13 (2001) 2680] and TPBI[Y.-T. Tao et al., Appl. Phys.
Lett. 77 (2000) 1575] of Kodak. However, there remain vari-
ous needs for improvement in terms of electroluminescent
properties and lifetime.

AW,
DaaW,

spiro-PBD
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[0009] Particularly noticeable is that conventional electron
transportation materials have only slightly improved opera-
tion voltage as compared to what was reported, or show the
problem of considerable reduction of device operation life-
time. In addition, the materials exhibit adverse effects such as
deviation in device lifetime for each color and deterioration of
thermal stability. Up to the present, those adverse effects are
in the way to achieve the objects such as reasonable power
consumption and increased luminance, which have been the
issues in manufacturing large-size OLED panels.

DISCLOSURE
Technical Problem

[0010] The object of the invention is to solve the problems
described above, and to provide organic electroluminescent
compounds with improved electroluminescent properties,
excellent power efficiency property and operation lifetime of
the device, as compared to that from conventional electron
transportation materials. Another object of the invention is to
provide an organic light emitting diode comprising said
organic electroluminescent compound.

Technical Solution

[0011] The present invention relates to organic electrolu-
minescent compounds represented by Chemical Formula (1)
and organic light emitting diodes comprising the same. Since
the organic electrolumescent compounds according to the
invention have excellent electroluminescent properties,
power efficiency and life property of the device, OLED’s
having very good operation lifetime can be produced.
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[Chemical Formula 1]

Rpz Rz
Rll Q o
Ry
|
R—A— P Q—Ti—R3
Ry
"
Ryg Rys
Ry7 Ris

[0012] wherein, A, B, P and Q independently represent a
chemical bond, or (C4-Csq)arylene with or without one or
more substituent(s) selected from a linear or branched and
saturated or unsaturated (C, -C;p)alkyl with or without halo-
gen substituent(s), (C4-C;o)aryl and halogen;

[0013] R, represents hydrogen, (C4-Cyq)aryl or

1|{21

Si—Ry;

Ras
[0014] R,, R; and R, independently represent a linear or
branched and saturated or unsaturated (C,-C;)alkyl or (Cs-
Cyp)aryl;
[0015] R,,throughR,g,independently represent hydrogen,

or a linear or branched and saturated or unsaturated (C,-C;,)
alkyl or (C4-Cyp)aryl;

[0016] R,,,R,,andR,;independently represent alinear or
branched and saturated or unsaturated (C,-C;,)alkyl or (Cs-
C;)aryl; and

[0017] m is an integer of 1 or 2;

[0018] provided that A, B, P and Q are not chemical bonds
all at the same time; if both -A-B- and —P-Q- are phenylene,
R, necessarily represents hydrogen; excluding both -A-B-
and —P-Q-being spirobifluorenylenes, the arylene or aryl
may be further substituted by a linear or branched and satu-
rated or unsaturated (C,-C,,)alkyl, (C,-C;,)alkoxy, halogen,
(C,-C,,)cycloalkyl, phenyl, naphthyl or anthryl.

[0019] In Chemical Formula (1), R, represents hydrogen,
phenyl, naphthyl, anthryl, biphenyl, phenanthryl, naphthace-
nyl, fluorenyl, 9,9-dimethyl-fluoren-2-yl, pyrenyl, phenyle-
nyl, fluoranthenyl, trimethylsilyl, triethylsilyl, tripropylsilyl,
tri(t-butyl)silyl, t-butyldimethylsilyl, triphenylsilyl or phe-
nyldimethylsilyl; R,, R; and R, independently represent
methyl, ethyl, n-propyl, i-propyl, i-butyl, t-butyl, n-pentyl,
i-amyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl,
decyl, dodecyl, hexadecyl, phenyl, naphthyl, anthryl or fluo-
renyl; and R, through R, are independently selected from
hydrogen, methyl, ethyl, n-propyl, i-propyl, i-butyl, t-butyl,
n-pentyl, i-amyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl,
n-nonyl, decyl, dodecyl, hexadecyl, phenyl, naphthyl, anthryl
and fluorenyl.

[0020] In the Chemical Formulas according to the present
invention, it is referred to as ‘a chemical bond” if A or B does
not comprise any element but it is simply linked to R, or
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anthracene, or P or Q does not comprise any element but it is
simply linked to Si or anthracene; but A, B, P and Q are not
chemical bonds all at the same time. If both -A-B-and —P-Q-
are phenylene, R, necessarily represents hydrogen; excluding
both -A-B- and —P-Q- being spirobifluorenylenes.

[0021] In the organic electroluminescent compounds rep-
resented by Chemical Formula (1), -A-B- is selected from the
following structures:

Sep. 23,2010

-continued

[0022] wherein, R, R;,, Rs3, Raa, Ras, Ryg, Ry and Ryg
independently represent hydrogen, methyl, ethyl, propyl,
butyl, isobutyl, pentyl, hexyl, ethylhexyl, heptyl, octyl, isooc-
tyl, nonyl, dodecyl, hexadecyl, phenyl, tolyl, biphenyl, ben-
zyl, naphthyl, anthryl or fluorenyl.

[0023] In the organic electroluminescent compounds rep-
resented by Chemical Formula (1), —P-Q- is selected from
the following structures:

— N
\ / U _
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-continued -continued

TN

Ry7 Ras [0024] wherein, R,, through Ry, independently represent

hydrogen, methyl, ethyl, propyl, butyl, isobutyl, pentyl,

/ \ = hexyl, ethylhexyl, heptyl, octyl, isooctyl, nonyl, dodecyl,

/\ \ ’/N N\ NS¢ hexadecyl, phenyl, tolyl, biphenyl, benzyl, naphthyl, anthryl
4 Q or fluorenyl.

= e [0025] The organic electroluminescent compounds accord-

ing to the present invention may be specifically exemplified
by the following compounds, but not restricted thereto.
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-continued

[0026] Further, the present invention relates to organic
electroluminescent compounds represented by Chemical
Formula (2):

[Chemical Formula 2]
Ri2 Ris
Ry
|
R—A P Q _Tl —R3
R4 m
R]g RIS
Ry7 Rig

[0027] wherein, A represents phenylene, naphthylene or
fluorenylene with or without linear or branched and saturated
or unsaturated (C,-C,,)alkyl substituent(s);

[0028] P and Q independently represent a chemical bond,
or (C4-C5p )arylene with or without one or more substituent(s)
selected from a linear or branched and saturated or unsatur-
ated (C,-C,p)alkyl with or without halogen substituent(s),
(Cs-Csp)aryl and halogen;

[0029] R, represents hydrogen, phenyl, naphthyl, anthryl,
biphenyl, phenanthryl, naphthacenyl, fluorenyl or 9,9-dim-
ethyl-fluoren-2-yl;

154

155

[0030] R,, R; and R, independently represent a linear or
branched and saturated or unsaturated (C,-C;,)alkyl or (Cs-
CspJaryl;

[0031] R,, throughR,; independently represent hydrogen,
or a linear or branched and saturated or unsaturated (C,-C,,)
alkyl or (C4-Cyp)aryl;

[0032] m is an integer of 1 or 2; and

[0033] the arylene or aryl may be further substituted by a
linear or branched and saturated or unsaturated (C,-C,,)
alkyl, (C,-C;p)alkoxy, halogen, (C5-C,,)cycloalkyl, phenyl,
naphthyl or anthryl.

[0034] In the organic electroluminescent compounds rep-
resented by Chemical Formula (2), —P-Q- is selected from
the following structures:

X Y'Y
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[0035] wherein, R,, through R, independently represent
hydrogen, methyl, ethyl, propyl, butyl, isobutyl, pentyl,
hexyl, ethylhexyl, heptyl, octyl, isooctyl, nonyl, dodecyl,
hexadecyl, phenyl, tolyl, biphenyl, benzyl, naphthyl, anthryl
or fluorenyl.

[0036] In Chemical Formula (2), R,, R, and R, indepen-
dently represent methyl, ethyl, n-propyl, i-propyl, i-butyl,
t-butyl, n-pentyl, i-amyl, n-hexyl, n-heptyl, n-octyl, 2-ethyl-
hexyl, n-nonyl, decyl, dodecyl, hexadecyl, phenyl, naphthyl,
anthryl or fluorenyl; and R,; through R, ; are independently
selected from hydrogen, methyl, ethyl, n-propyl, i-propyl,
i-butyl, t-butyl, n-pentyl, i-amyl, n-hexyl, n-heptyl, n-octyl,
2-ethylhexyl, n-nonyl, decyl, dodecyl, hexadecyl, phenyl,
naphthyl, anthryl and fluorenyl.

[0037] The organic electroluminescent compounds repre-
sented by Chemical Formula (2) according to the present
invention may be specifically exemplified by the following
compounds, but not restricted thereto.
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[0038]

Further, the present invention relates to organic
electroluminescent compounds represented by Chemical
Formula (3):

[Chemical Formula 3]

Rpz Ry3
! Q |

I
P—Q—Ti—Rg
Ryg Rys
Rz Ris

[0039] wherein,

[0040] A, B, P and Q independently represent a chemical
bond, or phenylene, naphthylene, anthrylene or fluorenylene
with or without one or more substituent(s) selected from a
linear or branched and saturated or unsaturated (C,-C;,)
alkyl, (C4-Csp)aryl and halogen, provided that A, B, P and Q
are not chemical bonds all at the same time;

[0041] R,, R, and R, independently represent a linear or
branched and saturated or unsaturated (C,-C;)alkyl or (Cs-
Cso)aryl

[0042] R,, through R, independently represent hydrogen,
or a linear or branched and saturated or unsaturated (C,-C;,)
alkyl or (C4-Cyp)aryl;

[0043] R,,,R,,andR,;independently represent a linear or
branched and saturated or unsaturated (C,-C,,)alkyl or (Cg-
Cso)aryl; and

[0044] the aryl may be further substituted by a linear or
branched and saturated or unsaturated (C,-Cs,)alkyl, (C,-
C;p)alkoxy, halogen, (C,-C,,)cycloalkyl, phenyl, naphthyl
or anthryl.

[0045] In Chemical Formula (3), R,, R; and R, indepen-
dently represent methyl, ethyl, n-propyl, i-propyl, i-butyl,
t-butyl, n-pentyl, i-amyl, n-hexyl, n-heptyl, n-octyl, 2-ethyl-
hexyl, n-nonyl, decyl, dodecyl, hexadecyl, phenyl, naphthyl,
anthryl or fluorenyl; R, ; through R, ; independently represent
hydrogen, methyl, ethyl, n-propyl, i-propyl, i-butyl, t-butyl,
n-pentyl, i-amyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl,
n-nonyl, decyl, dodecyl, hexadecyl, phenyl, naphthyl, anthryl

or fluorenyl; and R, ;, R,, and R,; are independently selected
from methyl, ethyl, n-propyl, i-propyl, i-butyl, t-butyl, n-pen-
tyl, i-amyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl,
decyl, dodecyl, hexadecyl, phenyl, naphthyl, anthryl and
fluorenyl.

[0046] In the organic electroluminescent compounds rep-
resented by Chemical Formula (3), -A-B- is selected from the
following structures:
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R33 Rag

[0047] wherein, R;;, R;,, Ry5, Ryss Rys, Ry, Ry, and Ry
independently represent hydrogen, methyl, ethyl, propyl,
butyl, isobutyl, pentyl, hexyl, ethylhexyl, heptyl, octyl, isooc-
tyl, nonyl, dodecyl, hexadecyl, phenyl, tolyl, biphenyl, ben-
zyl, naphthyl, anthryl or fluorenyl.

[0048] In the organic electroluminescent compounds rep-
resented by Chemical Formula (3), —P-Q- is selected from
the following structures:
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-continued -continued
R4 R#8 R3S R3¢

R57 RSS

[0049] wherein, R,, through R4, independently represent
hydrogen, methyl, ethyl, propyl, butyl, isobutyl, pentyl,
hexyl, ethylhexyl, heptyl, octyl, isooctyl, nonyl, dodecyl,
hexadecyl, phenyl, tolyl, biphenyl, benzyl, naphthyl, anthryl
or fluorenyl.

[0050] The organic electroluminescent compounds repre-
sented by Chemical Formula (3) according to the present
invention may be specifically exemplified by the following
compounds, but not restricted thereto.
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[0051] The organic light emitting diode according to the
present invention is particularly characterized by employing
the organic electroluminescent compound according to the
invention as an electron transportation material.

[0052] The organic electroluminescent compound accord-
ing to the present invention can be prepared via a reaction
route illustrated by Reaction Scheme (1):

R-A-B—B(OH), +

Ri2 Riz
Ry Q Ry
Dot
Rig Q Rys
Ry Rig

Rp Riz
o Q o
NBS
R;-A-B H —»
Ry Rie
Rp2 Ris
R|-A-B O Br ——
Ry7 Rye
Ry Rz
o Q o
RI-A-B O B(OH), +
Ry Ris

Sep. 23,2010

-continued
Riz Rz
Ry
|
R-A-B P Q—Ti—R;
R4 m
Rig Rys
Ryz Ris

[0053] wherein, A, B, P, Q,R,R,,R;, R, R, |, R,. R 3,
R4 Ris, Ri6 Ri7, Rygy Rops Rosy Ryz and m are defined as in
Chemical Formula (1).

BRIEF DESCRIPTION OF DRAWINGS

[0054]

[0055] FIG. 2 shows luminous efficiency curve of Example
10 (Compound 110);

[0056] FIG. 3 shows luminance-voltage curve comparing
Example 10 (Compound 110) and Comparative Example 1;
and

[0057] FIG. 4 shows power efficiency-luminance curve
comparing Example 10 (Compound 110) and Comparative
Example 1.

FIG. 1 is a cross-sectional view of an OLED;

DESCRIPTION OF SYMBOLS OF SIGNIFICANT
PARTS OF THE DRAWINGS

[0058] 1: Glass
[0059] 2: Transparent electrode
[0060] 3: Hole injection layer
[0061] 4: Hole transportation layer
[0062] 5: Electroluminescent layer
[0063] 6: Electron transportation layer
[0064] 7: Electron injection layer
[0065] 8: Al cathode
ADVANTAGEOUS EFFECTS
[0066] Since the organic electrolumescent compounds

according to the invention have good luminous efficiency and
life property as an electroluminescent material, OLED’s hav-
ing very good operation lifetime can be produced.

BEST MODE

[0067] The present invention is further described with
respect to the novel organic electroluminescent compounds
according to the invention, processes for preparing the same
and the electroluminescent properties of the device employ-
ing the same, by referring to Preparation Examples and
Examples, which are provided for illustration only but are not
intended to be restrictive in any way.
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PREPARATION EXAMPLES
Preparation Example 1

Preparation of Compound (102)

B(OH),

1) Pd(PPhy),
Br  K,CO;

2) n-BuLi, B(OMe);

3) HCL

Q B(OH), 4’
O Pd(P Ph3)s
K,CO5
Toluene
201

—_—
Q O NBS
' CHyCl,

202

Q O B BuL BOMe,;
O 2)HCl

[0068]

203

Sep. 23,2010

-continued

B(OH), +
204
SiPh,
_—
Pd(PPhs),
Br K,CO;3
Toluene

205

esog

Preparation of Compound (201)

[0069] A flask was charged with 1,2-dibromobenzene
(100.0 g, 423.9 mmol), 2-naphthaleneboronic acid (80.2 g,
466.3 mmol), toluene (1000 mL) and tetrakis(triphenylphos-
phine)palladium (Pd(PPh,),) (24.5 g, 21.2 mmol), and the
mixture was stirred under argon atmosphere. Aqueous potas-
sium carbonate solution (300 mL) was then added dropwise
thereto, and the resultant mixture was heated under reflux for
4 hours with stirring. The reaction was quenched by adding
distilled water (2000 mL), and the reaction mixture was
extracted with ethyl acetate (1000 mL). The organic extract
was dried over anhydrous magnesium sulfate, filtered and
concentrated under reduced pressure. Purification via silica
gel column chromatography (ethyl acetate:hexane=1:50)
gave 1-bromo-2-(2-naphthyl)benzene (63.59 g, 224.7 mmol,
yield: 53.0%).

[0070] A 1 L round bottomed flask was charged with
1-bromo-2-(2-naphthyl)benzene (42.0 g, 148.5 mmol) and
tetrahydrofuran (1000 mL), and n-BuLi (1.6 M in hexane)
(89.0 mL, 222.5 mmol) was added dropwise thereto at —78°
C. After stirring the mixture at the same temperature for 1
hour, trimethylborate (24.8 mlL, 222.5 mmol) was added
dropwise to the reaction mixture, and the temperature was
raised to room temperature. The reaction mixture was stirred
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for 12 hours, and when the reaction was completed, 1M
hydrochloric acid solution (500 mL) was added thereto, and
the resultant mixture was stirred for 5 hours. Organic extract
obtained from extraction with distilled water (500 mL) and
ethyl acetate (600 mL) was dried over anhydrous magnesium
sulfate, filtered and concentrated under reduced pressure.
Recrystallization from ethyl acetate (80 mL) and methanol
(600 mL) gave Compound (201) (27.28 g, 110.0 mmol, yield:
74.1%).

Preparation of Compound (202)

[0071] A 500 mL round bottomed flask was charged with
Compound (201) (27.28 g, 110.0 mmol), 9-bromoanthracene
(28.16 g, 88.0 mmol), toluene (500 mL) and tetrakis(triph-
enylphosphine)palladium (Pd(PPh,),) (2.45 g, 2.05 mmol),
and the mixture was stirred under argon atmosphere. Aqueous
potassium carbonate solution (100 mL) was then added drop-
wise thereto, and the resultant mixture was heated under
reflux for 4 hours with stirring. When the reaction was com-
pleted, distilled water (600 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (400
mL). The organic extract was dried over anhydrous magne-
sium sulfate, filtered and concentrated under reduced pres-
sure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:15) gave Compound (202) (25.
20 g, 66.32 mmol, yield: 75.4%).

Preparation of Compound 203

[0072] A 500 mL round bottomed flask was charged with
Compound (202) (35.20 g, 92.62 mmol), N-bromosuccinim-
ide (18.13 g, 101.9 mmol) and dichloromethane (500 mL),
and the mixture was stirred at room temperature for 12 hours.
When the reaction was completed, the solvent was removed
under reduced pressure. Recrystallization from dichlo-
romethane (100 mL) and hexane (500 mL) gave Compound
(203) (34.51 g, 75.33 mmol, yield: 81.3%).

Preparation of Compound (204)

[0073] A 500 mL round bottomed flask was charged with
Compound (203) (42.56 g, 92.62 mmol) and tetrahydrofuran
(1000 mL), and n-BuLi (1.6 M in hexane) (55.57 mL, 138.9
mmol) was added dropwise thereto at -78° C. After stirring
the mixture at the same temperature for 1 hour, trimethylbo-
rate (15.49 mL, 138.9 mmol) was added dropwise to the
reaction mixture, and the temperature was raised to room
temperature. The reaction mixture was stirred for 12 hours,
and when the reaction was completed, 1M hydrochloric acid
solution (500 mL) was added thereto, and the resultant mix-
ture was stirred for 5 hours. Organic extract obtained from
extraction with distilled water (500 mL) and ethyl acetate
(400 mL) was dried over anhydrous magnesium sulfate, fil-
tered and concentrated under reduced pressure. Recrystalli-
zation from ethyl acetate (50 mL) and methanol (600 mL)
gave Compound (204) (30.43 g, 71.78 mmol, yield: 77.5%).

Preparation of Compound (102)

[0074] A 500 mL round bottomed flask was charged with
Compound (204) (30.43 g, 71.78 mmol), Compound (205)
(30.43 g, 57.42 mmol), toluene (500 mL) and tetrakis(triph-
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enylphosphine)palladium (Pd(PPh,),) (4.15 g, 3.59 mmol),
and the mixture was stirred under argon atmosphere. Aqueous
potassium carbonate solution (200 mL) was then added drop-
wise thereto, and the resultant mixture was heated under
reflux for 4 hours with stirring. When the reaction was com-
pleted, distilled water (600 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (500
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:10) and recrystallization from
hexane gave Compound (102) (35.78 g, 43.11 mmol, yield:
75.1%) as pale yellow product.

[0075] 'HNMR (400 MHz, CDCL,): §=7.94 (d, 1H), 7.92
(d, 1H), 7.89 (s, 1H), 7.84 (s, 1H), 7.79 (s, 1H), 7.75 (d, 1H),
7.68-7.65 (m, 7H), 7.61 (d, 1H), 7.56-7.53 (m, 9H), 7.38-7.35
(m, 9H), 7.33-7.27 (m, 8H), 1.65 (s, 6H)

[0076] MS/FAB Cg,H,Si 830.34 (found). 831.12 (calcu-
lated)
Preparation Example 2
Preparation of Compound (103)
[0077]

5

Br |

B(OH),
1) Pd(PPhs)4
K,CO3
Toluene
2) nBuLi, B(OMe);
3) HC1

Q o Br
206

Pd(PPhs)4
K,CO;
Toluene
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NBS
CH,Cl,

O?O

207

2) HCL

O
O@O

208

B(OH), +

GoaN$
98

SiPh;
—_—
Pd(PPhs)s
Br K>CO;

Toluene
205

R —————
" ) nBuLi, B(OMe);

Sep. 23,2010

-continued

SiPhs

103

Preparation of Compound (206)

[0078] A 1L round bottomed flask was charged with 1,2-
dibromobenzene (100 g, 423.9 mmol), 2-(9,9'-dimethyl)fluo-
reneboronic acid (111.0 g, 466.3 mmol), toluene (1000 mL)
and tetrakis(triphenylphosphine)palladiom  (Pd(PPh,),)
(24.5 g, 21.2 mmol), and the mixture was stirred under argon
atmosphere. Aqueous potassium carbonate solution (300 mL)
was then added dropwise thereto, and the resultant mixture
was heated under reflux for 4 hours with stirring. When the
reaction was completed, distilled water (1500 mL) was added
to the reaction mixture, which was then extracted with ethyl
acetate (800 mL). The organic extract obtained was dried over
anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure. Purification via silica gel column
chromatography (ethyl acetate:hexane=1:30) gave the prod-
uct, 1-bromo-2-(9,9'-dimethyl)fluorenylbenzene (75.52 g,
217.0 mmol, yield: 51.2%).

[0079] A 1 L round bottomed flask was charged with
1-bromo-2-(9,9'-dimethyl)fluorenylbenzene (51.68 g, 148.5
mmol) and tetrahydrofuran (1000 mL), and n-BuLi (1.6 M in
hexane) (89.0 mL, 222.5 mmol) was added dropwise thereto
at —78° C. After stirring the mixture at the same temperature
for 1 hour, trimethylborate (24.8 mL, 222.5 mmol) was added
dropwise to the reaction mixture, and the temperature was
raised to room temperature. The reaction mixture was stirred
for 12 hours, and when the reaction was completed, 1M
hydrochloric acid solution (500 mL) was added thereto, and
the resultant mixture was stirred for 5 hours. Organic extract
obtained from extraction with distilled water (500 mL) and
ethyl acetate (400 mL) was dried over anhydrous magnesium
sulfate, filtered and concentrated under reduced pressure.
Recrystallization from ethyl acetate (50 mL) and methanol
(600 mL) gave Compound (206) (29.31 g, 93.34 mmol, yield:
62.9%).

Preparation of Compound (207)

[0080] A 500 mL round bottomed flask was charged with
Compound (206) (34.54 g, 110.0 mmol), 9-bromoanthracene
(28.16 g, 88.0 mmol), toluene (500 mL) and tetrakis(triph-
enylphosphine)palladium (Pd(PPh,),) (2.45 g, 2.05 mmol),
and the mixture was stirred under argon atmosphere. Aqueous
potassium carbonate solution (100 mL) was then added drop-
wise thereto, and the resultant mixture was heated under
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reflux for 4 hours with stirring. When the reaction was com-
pleted, distilled water (500 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (500
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:15) gave Compound (207) (32.
34 g, 72.51 mmol, yield: 82.4%).

Preparation of Compound (208)

[0081] A 500 mL round bottomed flask was charged with
Compound (207) (41.44 g, 92.62 mmol), N-bromosuccinim-
ide (18.13 g, 101.9 mmol) and dichloromethane (250 mL),
and the mixture was stirred at room temperature for 12 hours.
When the reaction was completed, the solvent was removed
under reduced pressure. Recrystallization from dichlo-
romethane (150 mL) and hexane (800 mL) gave Compound
(208) (30.52 g, 58.24 mmol, yield: 62.9%).

Preparation of Compound (209)

[0082] A 500 mL round bottomed flask was charged Com-
pound (208) (48.53 g, 92.62 mmol) and tetrahydrofuran (800
mL), and n-BuLi (1.6 M in hexane) (55.57 mL, 138.9 mmol)
was added dropwise thereto at —-78° C. After stirring the
mixture at the same temperature for 1 hour, trimethylborate
(15.49 mL, 138.9 mmol) was added dropwise to the reaction
mixture, and the temperature was raised to room temperature.
The reaction mixture was stirred for 12 hours, and when the
reaction was completed, 1M hydrochloric acid solution (400
ml) was added thereto, and the resultant mixture was stirred
for 5 hours. Organic extract obtained from extraction with
distilled water (500 mL) and ethyl acetate (500 mL) was dried
over anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure. Recrystallization from ethyl acetate
(100 mL) and methanol (800 mL) gave Compound (209)
(32.33 g, 65.98 mmol, yield: 71.2%).

Preparation of Compound (103)

[0083] A 500 mL round bottomed flask was charged with
Compound (209) (35.17 g, 71.78 mmol), Compound (205)
(30.43 g, 57.42 mmol), toluene (600 mL) and tetrakis(triph-
enylphosphine)palladium (Pd(PPh,),) (4.15 g, 3.59 mmol),
and the mixture was stirred under argon atmosphere. Aqueous
potassium carbonate solution (100 mL) was then added drop-
wise thereto, and the resultant mixture was heated under
reflux for 4 hours with stirring. When the reaction was com-
pleted, distilled water (500 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (500
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:10) and recrystallization from
hexane gave Compound (103) (31.76 g, 35.45 mmol, yield:
61.7%) as pale yellow product.

[0084] H NMR (400 MHz, CDCL,): 5=7.94 (d, 1H), 7.90
(d, 2H), 7.84-7.82 (m, 2H), 7.78 (s, 2H), 7.68-7.65 (m, SH),
7.62 (d, 2H), 7.57-7.54 (m, 9H), 7.38-7.34 (m, 10H), 7.33-7.
27 (m, 7H), 1.67 (s, 6H), 1.66 (s, 6H)

[0085] MS/FAB Cy.Hs,Si 896.38 (found). 897.23 (calcu-
lated)
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Preparation Example 3

Preparation of Compound (110)

B(OH); ———»
Pd(PPhy)s
K,CO;
O Toluene
204
!0 =. =‘ . SiPhj

110
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Preparation of Compound (211)

[0087] A 500 mL round bottomed flask was charged with
Compound (210) (43.90 g, 92.62 mmol) and tetrahydrofuran
(1000 mL), and n-BuLi (1.6 M in hexane) (55.57 mL, 138.9
mmol) was added dropwise thereto at -78° C. After stirring
the mixture at the same temperature for 1 hour, triphenylsilyl
chloride (40.95 g, 138.9 mmol) was added dropwise to the
reaction mixture, and the temperature was raised to room
temperature. The reaction mixture was stirred for 12 hours,
and when the reaction was completed, distilled water (1000
ml)was added thereto. Organic extract obtained from extrac-
tion with ethyl acetate (800 mL) was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:25) gave Compound (211) (34.
22 g, 52.33 mmol, yield: 56.5%).

Preparation of Compound (110)

[0088] A 500 mL round bottomed flask was charged with
Compound (211) (34.22 g, 52.33 mmol), Compound (204)
(27.74 g, 65.42 mmol), toluene (500 ml) and tetrakis(triph-
enylphosphine)palladium (Pd(PPh,),) (3.72 g, 3.22 mmol),
and the mixture was stirred under argon atmosphere. Aqueous
potassium carbonate solution (100 mL) was then added drop-
wise thereto, and the resultant mixture was heated under
reflux for 4 hours with stirring. When the reaction was com-
pleted, distilled water (800 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (500
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:7) and recrystallization from
hexane gave Compound (110) (33.56 g, 35.22 mmol, yield:
67.3%) as pale yellow product.

[0089] 'HNMR (400 MHz, CDCl,): 3=7.94 (d, 2H), 7.90
(s, 1H), 7.79 (s, 2H), 7.74-7.72 (m, 3H), 7.69-7.66 (m, 6H),
7.62-7.58 (m, 6H), 7.56-7.52 (m, 9H), 7.40-7.35 (m, 11H),
7.33-7.28 (m, 8H), 7.20-7.16 (m, 4H).

[0090] MS/FAB C,,H,,Si 952.35 (found). 953.25 (calcu-
lated)
Preparation Example 4
Preparation of Compound (120)
[0091]

PthlB(OH)z +
212
Br
Br Pd(PPIy),
K>CO;
Toluene
Br
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SiPhj

SiPh3

Pd(PPhj),4
K,CO3
Toluene
B(OH); ——

204

Preparation of Compound (213)

[0092] A 250 mL round bottomed flask was charged with
Compound (212) (10.55 g, 21.23 mmol), 1,3,5-tribromoben-
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zene (4.457 g, 14.15 mmol), toluene (150 mL) and tetrakis
(triphenylphosphine)palladium (Pd(PPhs),) (0.654 g, 0.567
mmol), and the mixture was stirred under argon atmosphere.
Aqueous potassium carbonate solution (50 mL) was then
added dropwise thereto, and the resultant mixture was heated
under reflux for 4 hours with stirring. When the reaction was
completed, distilled water (300 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (150
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:20) and recrystallization from
dichloromethane (10 mL) and hexane (100 mL) gave Com-
pound (213) (4.987 g, 4.714 mmol, yield: 33.3%) as pale
yellow product.

Preparation of Compound (120)

[0093] A 250 mL round bottomed flask was charged with
Compound (213) (4.987 g, 4.714 mmol), Compound (204)
(2.409 g, 5.681 mmol), toluene (100 mL) and tetrakis(triph-
enylphosphine)palladium (Pd(PPh;),) (0.274 g, 0.237
mmol), and the mixture was stirred under argon atmosphere.
Aqueous potassium carbonate solution (50 mL) was then
added dropwise thereto, and the resultant mixture was heated
under reflux for 4 hours with stirring. When the reaction was
completed, distilled water (500 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (500
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:8) and recrystallization from
hexane gave Compound (120) (2.354 g, 1.733 mmol, yield:
36.8%) as pale yellow product.

[0094] 'H NMR (400 MHz, CDCL,): 8=8.07 (s, 2H), 7.96
(d, 2H),7.91 (s, 1H), 7.85 (s, 2H), 7.75 (d, 1H), 7.70-7.65 (m,
11H), 7.63 (d, 2H), 7.56-7.52 (m, 15H), 7.51 (d, 2H), 7.39-
7.35 (m, 18H), 7.34-7.27 (m, 8H), 1.67 (s, 12H)

[0095] MS/FAB C,q,H,¢Si, 1356.55 (found). 1357.87
(calculated)
Preparation Example 5
Preparation of Compound (125)
[0096]

—_—
Pd(PPh3)4
K,CO3
Toluene
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O CHCl,
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B(OMe);
O 2) HCL
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Q Q O B(OH)Z '
216

SiPhy
—_—
Pd(PPhs),
Br K,COs
Toluene
205
8 0 e

125

Preparation of Compound (214)

[0097] A 500 mL round bottomed flask was charged with
9,9'-dimethylfluorene-2-boronic acid (26.18 g, 110.0 mmol),
9-bromoanthracene (28.16 g, 88.0 mmol), toluene (500 mL)
and tetrakis(triphenylphosphine)palladium  (Pd(PPh;).,)
(2.45 g, 2.05 mmol), and the mixture was stirred under argon
atmosphere. Aqueous potassium carbonate solution (100 mL)
was then added dropwise thereto, and the resultant mixture
was heated under reflux for 4 hours with stirring. When the
reaction was completed, distilled water (500 mL) was added
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to the reaction mixture, which was then extracted with ethyl
acetate (300 mL). The organic extract obtained was dried over
anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure. Purification via silica gel column
chromatography (dichloromethane:hexane=1:15) gave Com-
pound (214) (22.23 g, 59.92 mmol, yield: 68.1%).

Preparation of Compound (215)

[0098] A 500 mL round bottomed flask was charged with
Compound (214) (22.23 g, 59.92 mmol), N-bromosuccinim-
ide (11.73 g, 65.91 mmol) and dichloromethane (250 mL),
and the mixture was stirred at room temperature for 12 hours.
When the reaction was completed, the solvent was removed
under reduced pressure. Recrystallization from dichlo-
romethane (10 mL) and hexane (100 mL) gave Compound
(215) (15.18 g, 33.81 mmol, yield: 56.4%).

Preparation of Compound (216)

[0099] A 500 mL round bottomed flask was charged Com-
pound (215) (37.51 g, 83.36 mmol) and tetrahydrofuran (500
mL), and n-BuLi (1.6 M in hexane) (50.01 mL, 125.0 mmol)
was added dropwise thereto at -78° C. After stirring the
mixture for 1 hour, trimethylborate (13.94 mL, 125.0 mmol)
was added dropwise to the reaction mixture, and the tempera-
ture was raised to room temperature. The reaction mixture
was stirred for 12 hours, and when the reaction was com-
pleted, 1M hydrochloric acid solution (200 mL) was added
thereto, and the resultant mixture was stirred for 5 hours.
Distilled water (500 mL) was added thereto, and the mixture
was extracted with ethyl acetate (300 mL). The extract was
dried over anhydrous magnesium sulfate, filtered and concen-
trated under reduced pressure. Purification via silica gel col-
umn chromatography (ethyl acetate:hexane=2:1) gave Com-
pound (216) (29.98 g, 72.42 mmol, yield: 86.9%).

Preparation of Compound (125)

[0100] A 500 mL round bottomed flask was charged with
Compound (216) (29.72 g, 71.78 mmol), Compound (205)
(30.43 g, 57.42 mmol), toluene (500 mL) and tetrakis(triph-
enylphosphine)palladium (Pd(PPh,),) (4.15 g, 3.59 mmol),
and the mixture was stirred under argon atmosphere. Aqueous
potassium carbonate solution (100 mL) was then added drop-
wise thereto, and the resultant mixture was heated under
reflux for 4 hours with stirring. When the reaction was com-
pleted, distilled water (600 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (500
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:10) and recrystallization from
hexane gave Compound (125) (31.12 g, 37.90 mmol, yield:
66.0%) as pale yellow product.
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[0101] 'HNMR (400 MHz, CDCL,): $=7.96 (d, 1H), 7.90
(d, 2H), 7.86 (t, 1H), 7.83 (s, 1H), 7.78 (s, 2H), 7.69-7.66 (m,
5H), 7.62 (d, 2H), 7.58-7.53 (m, 7H), 7.40 (t, 1H), 7.38-7.35
(m, 9H), 7.34-7.28 (m, 5H), 1.68 (s, 6H), 1.67 (s, 6H).

[0102] MS/FAB Cg,H,5Si 820.35 (found). 821.13 (calcu-
lated)
Preparation Example 6
Preparation of Compound (130)
[0103]

Q O pome

217
> 4®7 s W
K>CO3
Toluene
Q O O e
130

[0104] A 500 mL round bottomed flask was charged with
Compound (217) (11.9 g, 39.7 mmol), 4-triphenylsilyl-bro-
mobenzene (15.0 g, 36.1 mmol), toluene (150 mL) and tet-
rakis(triphenylphosphine)palladium (Pd(PPh,),) (2.1 g, 1.8
mmol), and the mixture was stirred under argon atmosphere.
Aqueous potassium carbonate solution (60 mL) was then
added dropwise thereto, and the resultant mixture was heated
under reflux for 4 hours with stirring. When the reaction was
completed, distilled water (300 mL) was added to the reaction
mixture, which was then extracted with ethyl acetate (200
mL). The organic extract obtained was dried over anhydrous
magnesium sulfate, filtered and concentrated under reduced
pressure. Purification via silica gel column chromatography
(dichloromethane:hexane=1:10) and recrystallization from
hexane gave Compound (130) (10.6 g, 18.1 mmol, yield:
50.0%) as pale yellow product.

[0105] 'HNMR (400 MHz, CDCl,): 8=7.22 (m, 1H), 7.32-
7.36 (m, 15H), 7.48-7.54 (m, 8H), 7.58-7.67 (m, 8H).
[0106] MS/FAB C,,H;,Si 588.23 (found) 589.23 (calcu-
lated)
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Preparation Example 7
Preparation of Compound (141)
[0107]

AT

B(OH),

———-
Pd(PPhj),
K,CO3
SiPhy Toluene

SiPhs

()
g W,

PhsSi 141

Preparation of Compound (218)

[0108] A 500 mL round bottomed flask was charged with
2,7-dibromo-9,9'-dimethylfluorene (11.97 g, 34.0 mmol),
4-triphenylsilyl-phenylboronic acid (15.5 g, 40.8 mmol),
toluene (200 mL) and tetrakis(triphenylphosphine)palladium
(0) (Pd(PPhs).) (1.96 g, 1.70 mmol), and the mixture was
stirred under argon atmosphere. Aqueous potassium carbon-
ate solution (50 mL) was then added dropwise thereto, and the
resultant mixture was heated under reflux for 4 hours with
stirring. When the reaction was completed, distilled water
(300 mL) was added to the reaction mixture, which was then
extracted with ethyl acetate (200 mL). The organic extract
obtained was dried over anhydrous magnesium sulfate, fil-
tered and concentrated under reduced pressure. Purification
via silica gel column chromatography (ethyl acetate:hex-
ane=1:50) gave Compound (218) (8.23 g, 13.54 mmol, yield:
39.8%).

Preparation of Compound (141)

[0109] A 500 mL round bottomed flask was charged with
Compound (218) (43.64 g, 71.78 mmol), 9,10-anthracene
diboronic acid (7.956 g, 29.91 mmol), toluene (250 mL.) and
tetrakis(triphenylphosphine)palladium (0) (Pd(PPh,),) (4.15
g,3.59 mmol), and the mixture was stirred under argon atmo-
sphere. Aqueous potassium carbonate solution (100 mL) was
then added dropwise thereto, and the resultant mixture was
heated under reflux for 4 hours with stirring. When the reac-
tion was completed, distilled water (400 mL) was added to the
reaction mixture, which was then extracted with ethyl acetate
(300 mL). The organic extract obtained was dried over anhy-

(HO),B

-0
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B(OH),

—_—
Pd(PPh3)4
K>CO;3
Toluene

o

e

SiPhs

drous magnesium sulfate, filtered and concentrated under
reduced pressure. Purification via silica gel column chroma-
tography (dichloromethane:hexane=1:10) and recrystalliza-
tion from hexane gave Compound (141) (12.31 g,9.99 mmol,
yield: 33.4%) as pale yellow product.

[0110] 'HNMR (400 MHz, CDCL,): $=7.92 (d, 2H), 7.91
(d, 2H), 7.79 (s, 2H), 7.77 (s, 2H), 7.69-7.66 (m, 4H), 7.64-
7.60 (m, 8H), 7.58 (d, 4H), 7.58-7.52 (m, 12H), 7.39-7.34 (m,
18H), 7.33-7.31 (m, 4H), 1.66 (s, 12H).

[0111] MS/FAB C,,H,,Si,, 1230.50 (found). 1231.71
(calculated)
Preparation Example 8
Preparation of Compound (150)
[0112]
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Preparation of Compound (219)

[0113] Ina500mL round bottomed flask, Compound (205)
(29.89 g, 56.24 mmol) was dissolved in tetrahydrofuran (150
mL). At -78° C., n-BuLi (2.5 M in hexane) (22.49 mL, 56.24
mmol) was added dropwise thereto at -78° C. After stirring
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the mixture at the same temperature for 1 hour, 2-methylan-
thraquinone (5 g, 22.49 mmol) was added to the reaction
mixture, and the temperature was raised to room temperature.
The reaction mixture was stirred for 12 hours, and when the
reaction was completed, distilled water (300 mL) was added
thereto, and the resultant mixture was extracted with ethyl
acetate (200 mL). The organic extract obtained was dried over
anhydrous magnesium sulfate, filtered and concentrated
under reduced pressure. Recrystallization from hexane gave
Compound (219) (16.10 g, 14.28 mmol).

Preparation of Compound (150)

[0114] A 500 mL round bottomed flask was charged with
Compound (219) (16.10 g, 14.27 mmol), potassium iodide
(9.48 g, 57.11 mmol) and sodium phosphinate monohydrate
(12.10 g, 114.22 mmol), and acetic acid (150 mL) was added
thereto. The mixture was stirred at 1000 for 12 hours, and
cooled to room temperature. When the reaction was com-
pleted, distilled water (300 mL) was added to the reaction
mixture, and the solid produced was filtered under reduced
pressure. After washing with aqueous potassium carbonate
solution, the solid was purified via silica gel column chroma-
tography (dichloromethane:hexane=1:10) to obtain Com-
pound (150) (6.25 g, 5.71 mmol, yield: 40.05%).

[0115] 'HNMR (400 MHz, CDCl,): 8=7.95 (d, 2H), 7.91
(d, 2H), 7.84 (s, 2H), 7.77 (s, 2H), 7.69-7.65 (m, 4H), 7.62-
7.59 (m, 3H), 7.58-7.52 (m, 12H), 7.47 (s, 1H), 7.41-7.34 (m,
18H), 7.33-7.31 (m, 2H), 7.20 (d, 1H), 2.46 (s, 3H), 1.67 (s,

12H).
[0116] MS/FAB Cg4 Hg,Si,, 1092.45 (found). 1093.55
(calculated)
Preparation Example 9-55
[0117] The compounds listed in Table 1 were prepared

according to the procedures described in Preparation
Examples 1 to 8, and the NMR data of those compounds are
shown in Table 2.
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TABLE 2
Compound
NO. 'H NMR
101 'H NMR (400 MHz, CDCly): & = 7.94(d, 1H), 7.91(d, 1H), 7.89(s, 1H),

102

103

104

105

106

107

108

109

110

111

112

113

114

115

116

117

118

119

120

7.83(s, 1H), 7.77(s, 1H), 7.73(d, 1H), 7.69-7.65(m, 7H), 7.56-7.53(m,
7H), 7.38-7.35(m, 9H), 7.33-7.31(m, 6H), 1.67(s, 6H)

T NMR (400 MHz, CDCl,): & = 7.94(d, 1H), 7.92(d, 1H), 7.89(s, 1H),
7.84(s, 1H), 7.79(s, 1H), 7.75(d, 1H), 7.68-7.65(m, 7H), 7.61(d, 110),
7.56-7.53(m, 9H), 7.38-7.35(m, 9H), 7.33-7.27(m, 8H), 1.65(s, 6H)

T NMR (400 MHz, CDCl,): & = 7.94(d, 1H), 7.90(d, 2H), 7.84-7.82(m,
2H), 7.78(s, 2H), 7.68-7.65(m, SH), 7.62(d, 2H), 7.57-7.54(m, 9H),
7.38-7.34(m, 10H), 7.33-7.27(m, 7H), 1.67(s, 6H), 1.66(s, 61)

' NMR (400 MHz, CDCL,): & = 7.94(d, 1H), 7.90(d, 1H), 7.85(s, 11),
7.79(s, 1H), 7.69-7.66(m, 7H), 7.63-7.60(m, 2H), 7.56-7.53(m, 9H),
7.39-7.35(m, 10H), 7.32-7.27(m, 8H), 1.67(s, 6H)

11 NMR (400 MHz, CDCL,): = 7.91(d, 2H), 7.89(s, 1H), 7.78(s, 2H),
7.73(d, 1H), 7.68-7.65(m, 2H), 7.60(d, 2H), 7.55-7.53(d, 3H), 7.46(d,
2H), 7.33-7.30(m, 6H), 1.67(s, 6H), 0.66(s, 9H)

I NMR (400 MHz, CDCl,): & = 7.91(d, 2H), 7.77(s, 1 H), 7.77(s, 2H),
7.74-7.72(m, 1H), 7.68-7.66(m, 6H), 7.60(d, 4H), 7.58(d, 2H), 7.54(d,
7H), 7.38-7.35(m, 9H), 7.33-7.31(m, 6H), 1.66(s, 6H)

I NMR (400 MHz, CDCl,): & = 7.92(s, 2H), 7.90(s, 1H), 7.80(s, 2H),
7.73(d, 1H), 7.69-7.66(m, 6H), 7.62-7.57(m, 6H), 7.55-7.52(m, OH),
7.38-7.35(m, 9H), 7.33-7.27(m, 8H), 1.67(s, 6H)

'] NMR (400 MHz, CDCl,): & = 7.93(d, 2H), 7.90(s, 1 H), 7.80(s, 2H),
7.75(d, 1H), 7.69-7.66(m, 6H), 7.63-7.58(m, 6H), 7.56-7.53(m, OH),
7.38-7.35(m, 9H), 7.33-7.28(m, 8H), 7.18-7.14(t, 4H), 7.09-7.05(m,
6H)

1T NMR (400 MHz, CDCl,): & = 7.95(d, 2H), 7.91(s, 1H), 7.80(s, 2H),
7.75(d, 1H), 7.69-7.66(m, 6H), 7.62-7.58(m, 6H), 7.56-7.52(m, OH),
7.38-7.36(m, 9H), 7.32-7.28(m, 8H), 7.22-7.18(m, 4H), 3.62(d, 2H),
3.38(d, 2H)

11 NMR (400 MHz, CDCl,): = 7.94(d, 2H), 7.90(s, 1H), 7.79(s, 2H),
7.74-7.72(m, 3H), 7.69-7.66(m, 6H), 7.62-7.58(m, 6H), 7.56-7.52(m,
9H), 7.40-7.35(m, 11H), 7.33-7.28(m, 8H), 7.20-7.16(m, 4H)

' NMR (400 MHz, CDCly): & = 7.93(d, 2H), 7.91(s, 2H), 7.80(d, 1H),
7.78(s, 2H), 7.74(d, 2H), 7.71-7.65(m, 6H), 7.62(d, 3H), 7.58-7.54(m,
10H), 7.39-7.35(m, 9H), 7.33-7.27(m, 8H), 1.66(s, 6H)

1 NMR (400 MHz, CDCL,): & = 7.93(d, 2H), 7.91(s, 1H), 7.80(s, 2H),
7.75(d, 1H), 7.68-7.63(m, 10H), 7.40-7.36(m, 9H), 7.33-7.29(m, 10H),
1.67(s, 6H)

I NMR (400 MHz, CDCl,): & = 7.96(d, 1H), 7.92(d, 3H), 7.90(s, 1H),
7.85(s, 1H), 7.80-7.78(m, 3H), 7.75(d, 1H), 7.70-7.66(m, 7H), 7.62(m,
3H), 7.57-7.53(m, 9H), 7.40-7.35(m, 9H), 7.34-7.28(m, 8H), 1.67(s,
12H)

] NMR (400 MHz, CDCl,): & = 7.95(d, 1H), 7.93(d, 1H), 7.90(s, 1H),
7.86(s, 1H), 7.80(s, 1H), 7.75(d, 1H), 7.70-7.66(m, 7H), 7.62(d, 11),
7.58-7.52(m, 13H), 7.40-7.35(m, 9H), 7.33-7.27(m, 8H), 1.67(s, 6H)
] NMR (400 MHz, CDCl,): & = 7.90(s, 1H), 7.75(d, 1H), 7.71-7.67(m,
OH), 7.65(d, 1H), 7.58-7.53(m, 13H), 7.40-7.35(m, 9H), 7.34-7.27(m,
10H)

I NMR (400 MHz, CDCl,): & = 7.97(s, 1H), 7.90(s, 2H), 7.79(d, 1H),
7.75(d, 2H), 7.71-7.68(m, 6H), 7.62(d, 1H), 7.58-7.54(m, 14H),
7.41-7.36(m, 9H), 7.33-7.28(m, 8H)

' NMR (400 MHz, CDCly): & = 7.91(s, 1H), 7.76(d, 1H), 7.70-7.67(m,
6H), 7.62(d, 2H), 7.59(d, 2H), 7.56-7.53(m, 13H), 7.39-7.35(m, 9H),
7.34-7.28(m, 8H)

1 NMR (400 MHz, CDCL,): & = 7.91(s, 1H), 7.75(s, 1H), 7.69-7.66(m,
6H), 7.62(d, 2H), 7.60(d, 2H), 7.58-7.53(m, 9H), 7.39-7.35(m, OH),
7.34-7.27(m, 8H)

I NMR (400 MHz, CDCl,): & = 7.91(s, 1H), 7.75(d, 1H), 7.70-7.67(m,
6H), 7.57-7.54(m, 5H), 7.46(d, 2H), 7.34-7.28(m, 8H), 0.65(s, 9H)

1] NMR (400 MHz, CDCl,): & = 8.07(s, 2H), 7.96(d, 2H), 7.91(s, 1H),
7.85(s, 2H), 7.75(d, 1H), 7.70-7.65(m, 11H), 7.63(d, 2H), 7.56-7.52(m,
15H), 7.51(d, 2H), 7.39-7.35(m, 18H), 7.34-7.27(m, 8H), 1.67(s, 12H)
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Compound
NO. 'HNMR

121 I NMR (400 MHz, CDCl,): & = 7.97(s, 1H), 7.91(s, 1H), 7.89(s, 1H),
7.79(d, 1H), 7.73(m, 2H), 7.69-7.66(m, 6H), 7.62(d, 1), 7.58-7.53(m,
10H), 7.39-7.35(m, 9H), 7.34-7.28(m, 8H)

122 'H NMR(400 MHz, CDCl,): & = 7.90(s, 1H), 7.75(d, 1H), 7.69-7.65(m,
OH), 7.64(d, 1H), 7.58-7.53(m, 9H), 7.39-7.35(m, OH), 7.34-7.28(m,
10H)

123 'HNMR@00 MHz, CDCLy): & = 7.91(s, 3H), 7.74(d, 3H), 7.69-7.66(m,
6H), 7.61(d, 2H), 7.58(d, 2H), 7.57-7.53(m, 11H), 7.39-7.35(m, 9H),
7.34-7.28(m, 8H)

124 'HNMR(400 MHz, CDCLy): & = 7.91(s, 1H), 7.74(d, 1H), 7.69-7.66(m,
8H), 7.60(d, 4H), 7.58(d, 2H), 7.58-7.53(m, 9H), 7.39-7.35(m, OH),
7.34-7.28(m, 10H)

125 'H NMR(400 MHz, CDCl,): & = 7.96(d, 1), 7.90(d, 2H), 7.86(t, 1),
7.83(s, 1H), 7.78(s, 2H), 7.69-7.66(m, SH), 7.62(d, 2H), 7.58-7.53(m,
7H), 7.40(t, 1H), 7.38-7.35(m, 9H), 7.34-7.28(m, 5H), 1.68(s, 6H),
1.67(s, 6H)

126 'H NMR(400 MHz, CDCly): & = 7.96(s, 1H), 7.91(d, 1H), 7.89(s, 1H),
7.86(d, 1H), 7.79(d, 1H), 7.77(s, 1H), 7.74(d, 1H), 7.69-7.66(m, 4H),
7.60(d, 2H), 7.58-7.53(m, 8H), 7.39(t, 1H), 7.38-7.35(m, OH),
7.34-7.27(m, SH), 1.67(s, 6H)

127 'H NMR(400 MHz, CDCl,): & = 7.96(s, 1H), 7.90(s, 1H), 7.89(s, 1),
7.79(d, 1H), 7.75(d, 21), 7.69-7.66(m, 6H), 7.62(d, 1H), 7.58-7.53(m,
8H), 7.39-7.35(m, OH), 7.34-7.31(m, 6H)

128 'HNMR@00 MHz, CDCLy): & = 7.89(s, 1H), 7.74(m, 1H), 7.69-7.65(m,
6H), 7.61(d, 2H), 7.58(d, 2H), 7.57-7.53(m, 7H), 7.40-7.33(m, OH),
7.33-7.29(m, 6H)

129 'HNMR(400 MHz, CDCLy): & = 7.32-7.36(m, 15H), 7.54-7.58(m, 13H),
7.60-7.67(m, 8H), 7.73(m, 1H), 7.89(m, 1H)

130 'HNMR#00 MHz, CDCLy): & = 7.22(m, 1H), 7.32-7.36(m, 15H),
7.48-7.54(m, 8H), 7.58-7.67(m, 8H)

131 ] NMR (400 MHz, CDCl,): & = 7.22(m, 1H), 7.32-7.36(m, 15H),
7.48-7.58(m, 10H), 7.60-7.67(m, 10H)

132 'HNMR(400 MHz, CDCLy): 8 = 1.67(s, 6H), 7.23(m, 1H), 7.32-7.36(m,
15H), 7.48-7.57(m, 9H), 7.60-7.67(m, 6H), 7.77(m, 1H), 7.90-7.94(m,
2H)

133 'HNMR(400 MHz, CDCLy): & = 1.67(s, 6H), 7.32-7.36(m, 15H),
7.54-7.60(m, 12H), 7.66-7.67(m, 7H), 7.73-7.77(m, 2H), 7.80-7.83(m,
2H), 7.89-7.94(m, 2H)

134 'H NMR(400 MHz, CDCl,): & = 1.67(s, 6H), 7.28(m, 1H), 7.32-7.38(m,
14H), 7.54-7.58(m, 13H), 7.60-7.67(m, 7H), 7.77(m, 1H), 7.84-7.90(m,
2H)

135 'HNMR(400 MHz, CDCLy): & = 1.67(s, 6H), 7.28(m, 1H), 7.32-7.38(m,
14H), 7.54-7.58(m, 9H), 7.60-7.67(m, 7H), 7.77(m, 1H), 7.84(m, 1H),
7.90(m, 1H)

136 'H NMR(400 MHz, CDCl,): & = 0.66(s, 9H), 7.22(m, 1H), 7.32(m, 6H),
7.46-748(m, 4H), 7.54(m, 2H), 7.67(m, 4H)

137 'HNMR(400 MHz, CDCLy): & = 1.67(s, 6H), 7.22(m, 1H), 7.32-7.36(m,
15H), 7.48-7.54(m, 14H), 7.60-7.67(m, 5H), 7.77(m, 1H), 7.83(m, 1H),
7.90(m, 1H)

138 'HNMR(400 MHz, CDCLy): & = 1.67(s, 12H), 7.28(m, 1H), 7.32-7.36(m,
14H), 7.54-7.55(m, 11H), 7.60-7.67(m, 7H), 7.77(m, 2H), 7.83-7.84(m,
2H), 7.90-7.94(m, 3H)

139 'HNMR@00 MHz, CDCly): & = 7.95(d, 2H), 7.91(d, 2H), 7.86(s, 2H),
7.78(s, 2H), 7.69-7.65(m, 6H), 7.62(d, 2H), 7.58-7.53(m, 12H),
7.39-7.33(m, 18H), 7.33-7.30(m, 4H), 1.68(s, 12H)

140 'H NMR(400 MHz, CDCl,): & = 7.96(s, 2H), 7.91(s, 2H), 7.79(d, 2H),
7.75(d, 2H), 7.69-7.66(m, 4H), 7.62(d, 2H), 7.58-7.52(m, 14H),
7.39-7.34(m, 18H), 7.33-7.31(m, 4H)

141 ' NMR (400 MHz, CDCly): & = 7.92(d, 2H), 7.91(d, 2H), 7.79(s, 2H),
7.77(s, 2H), 7.69-7.66(m, 4H), 7.64-7.60(m, 8H), 7.58(d, 4H),
7.58-7.52(m, 12H), 7.39-7.34(m, 18H), 7.33-7.31(m, 4H), 1.66(s, 12H)

142 'H NMR(400 MHz, CDCl,): & = 7.96(d, 2H), 7.92(d, 2H), 7.85(s, 2H),
7.78(s, 2H), 7.69-7.65(m, 6H), 7.62(d, 2H), 7.58-7.52(m, 20H),
7.39-7.34(m, 18H), 7.33-7.30(m, 4H), 1.65(s, 12H)

143 'H NMR(400 MHz, CDCLy): & = 7.96(s, 2H), 7.90(s, 2H), 7.79(d, 2H),
7.75(d, 2H), 7.69-7.66(m, 4H), 7.63(d, 2H), 7.59-7.52(m, 22H),
7.39-7.34(m, 18H), 7.33-7.31(m, 4H)
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144 'H NMR (400 MHz, CDCl3): & = 7.91(s, 2H), 7.90(s, 2H), 7.76(d, 2H),

145

146

147

148

149

150

151

152

153

154

155

7.75(d, 2H), 7.69-7.66(m, 4H), 7.62(d, 4H), 7.59(d, 4H), 7.58-7.52(m,
16H), 7.40-7.34(m, 18H), 7.33-7.31(m, 4H)

L NMR (400 MHz, CDCly): & = 7.96(s, 2H), 7.90(s, 2H), 7.79(d, 2H),
7.74(d, 2H), 7.69-7.67(m, 2H), 7.63(d, 2H), 7.61(d, 1H), 7.60-7.50(m,
14H), 7.46(s, 1H), 7.40-7.29(m, 20H), 7.18(d, 1H), 2.39(s, 3H)

I NMR (400 MHz, CDCl,): & = 7.96(s, 2H), 7.90(s, 2H), 7.79(d, 2H),
7.74(d, 2H), 7.69-7.67(m, 2H), 7.63(d, 2H), 7.61(d, 1H), 7.60-7.50(m,
14H), 7.46(s, 1H), 7.40-7.29(m, 2H), 7.18(d, 1 H), 1.40(s, 9H)

' NMR (400 MHz, CDCl,): & = 7.96(s, 2H), 7.90(s, 4H), 7.79(d,, 2H),
7.76-7.73(m, 4H), 7.69-7.65(m, 4H), 7.63-7.60(m, 2H), 7.58-7.52(m,
16H), 7.40-7.33(m, 18H), 7.32-7.29(m, 4H)

1] NMR (400 MHz, CDCl,): & = 7.96(s, 2H), 7.92(d, 1H), 7.90(s, 3H),
7.85(d, 1H), 7.79-7.76(m, 3H), 7.74-7.71(m, 3H), 7.68-7.66(m, 21),
7.62-7.59(m, 3H), 7.58-7.52(m, 16H), 7.41-7.33(m, 19H), 7.32-7.28(m,
3H), 1.67(s, 6H)

1T NMR (400 MHz, CDCl,): & = 7.96(s, 2H), 7.90(s, 3H), 7.78-7.76(d,
2H), 7.75-7.73(d, 2H), 7.68-7.66(m, 3H), 7.62-7.60(d, 2H),
7.58-7.52(m, 15H), 7.50-7.47(m, 2H), 7.41-7.34(m, 18H), 7.33-7.29(m,
4H), 7.22(t, 1H)

I NMR (400 MHz, CDCL,): & = 7.95(d, 2H), 7.91(d, 2H), 7.84(s, 2I),
7.77(s, 2H), 7.69-7.65(m, 4H), 7.62-7.59(m, 3H), 7.58-7.52(m, 12H),
7.47(s, 1H), 7.41-7.34(m, 18H), 7.33-7.31(m, 2H), 7.20(d, 1H), 2.46(s,
3H), 1.67(s, 12H)

' NMR (400 MHz, CDCly): & = 7.94(d, 2H), 7.92-7.89(m, 4H),
7.85-7.83(s, 2H), 7.78(s, 2H), 7.75-7.73(m, 2H), 7.69-7.64(m, 6H),
7.62-7.60(d, 2H), 7.59-7.48(m, 14H), 7.46-7.33(m, 18H), 7.33-7.30(m,
4T0), 1.67(s, 12H)

' NMR (400 MHz, CDCl,): & = 7.95(d, 2H), 7.92-7.89(m, 4H),
7.85-7.83(m, 3H), 7.78(s, 3H), 7.74(d, 1H), 7.69-7.66(m, 4H),
7.62-7.59(m, 3H), 7.58-7.48(m, 14H), 7.46-7.33(m, 18H), 7.34-7.32(m,
2H), 7.29-7.27(m, 2H), 1.68(s, 12H), 1.66(s, 61)

I NMR (400 MHz, CDCl,): & = 7.70-7.66(m, 8H), 7.61(d, 4H), 7.58(d,
4H), 7.57-7.52(m, 12H), 7.41-7.34(m, 18H), 7.34-7.30(m, 8H)

T NMR (400 MHz, CDCl,): & = 7.95(s, 2H), 7.90(s, 2H), 7.79-7.77(d,
2H), 7.75-7.73(m, 2H), 7.70-7.64(m, 8H), 7.60(d, 2H), 7.59-7.48(m,
14H), 7.42-7.28(m, 26H)

T NMR (400 MHz, CDCl,): & = 7.94(d, 2H), 7.91(d, 2H), 7.85(s, 2H),
7.79(s, 2H), 7.73-7.63(m, 10H), 7.60(d, 2H), 7.59(d, 2H), 7.59-7.49(m,
12H), 7.46-7.33(m, 18H), 7.33-7.25(m, 8H), 1.68(s, 12H)

Example 1-55

Manufacture of OLED’s Using the Compounds

According to the Invention

AL

Sep. 23,2010

[0118] OLED’s were manufactured as illustrated in FIG. 1
by using the electron transportation layer materials according
to the invention.

[0119] First, atransparent electrode ITO thin film (2) (15€2/
) obtained from glass (1) for OLED was subjected to ultra-
sonic washing with trichloroethylene, acetone, ethanol and
distilled water, subsequently, and stored in isopropanol
before use.

[0120] Then, an ITO substrate was equipped in a substrate
folder of a vacuum vapor-deposit device, and 4,4',4"-tris(N,
N-(2-naphthyl)-phenylamino)triphenylamine  (2-TNATA)
was placed in a cell of the vacuum vapor-deposit device,
which was then vented to reach 107° torr of vacuum in the
chamber. Electric current was applied to the cell to evaporate
2-TNATA to vapor-deposit a hole injection layer (3) with 60
nm of thickness on the ITO substrate.

seSvgelse
J 0

2-TNATA

[0121] Then, another cell of the vacuum vapor-deposit
device was charged with N,N'-bis(ai-naphthyl)-N,N'-diphe-
nyl-4,4'-diamine (NPB), and electric current was applied to
the cell to evaporate NPB to vapor-deposit a hole transporta-
tion layer (4) with 20 nm of thickness on the hole injection
layer.
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[0122] After formation of the hole injection layer and the
hole transportation layer, an electroluminescent layer was
vapor-deposited as follows. One cell of the vacuum deposi-
tion device was charged with tris(8-hydroxyquinoline)alumi-
num (IIT) (Alq) as an electroluminescent host material, while
another cell of said device was charged with coumarin 545T
(C545T), respectively. Two substances were doped by evapo-
rating with different rates to vapor-deposit an electrolumines-
cent layer (5) with a thickness of 30 nm on the hole transpor-
tation layer. The doping concentration was preferably 2 to 5
mold on the basis of Alg.

Alg

C545T

[0123] Then, one of the compounds prepared according to
the present invention (for example, Compound 110) was
vapor-deposited with a thickness of 20 nm, as an electron
transportation layer (6), followed by lithium quinolate (Liq)
with a thickness of from 1 to 2 nm as an electron injection
layer (7). Thereafter, an Al cathode (8) was vapor-deposited
with a thickness of 150 nm by using another vacuum vapor-
deposit device to manufacture an OLED.

55

Sep. 23,2010

110

SiPhy

Liq

Comparative Example 1

Manufacture of an OLED Using Conventional EL,
Material

[0124] Aholeinjection layer (3),ahole transportation layer
(4) and an electroluminescent layer (5) were formed accord-
ing to the same procedure as described in Example 1, and Alq
(tris(8-hydroxyquinoline)-aluminum (III) having the struc-
ture shown below was vapor-deposited with 20 nm of thick-
ness as an electron transportation layer (6), followed by
lithium quinolate (Liq) with 1~2 nm of thickness as an elec-
tron injection layer (7). An Al cathode (8) was vapor-depos-
ited by using another vacuum vapor-deposit device with a
thickness of 150 nm, to manufacture an OLED.

Experimental Example 1
Examination of Properties of OLED

[0125] Current luminous efficiencies and power efficien-
cies of OLED’s comprising one of the organic electrolumi-
nescent compounds (Compound 101 to 155) according to the
invention prepared from Example 1 to 155, and the OLED of
Comparative Example 1 comprising the conventional elec-
troluminescent compound were measured at 1,000 cd/m?, of
which the results are shown in Table 3.
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TABLE 3

Electron Luminous Power

transportation Operation efficiency efficiency Color

layer voltage(V) (cd/A) (Im/W) coordinate

material @1000 cd/m?  @1000 cd/m?®  @1000 cd/m? x,5)
Ex. 2 Comp. 102 5 15 9.4 0.28,0.65
Ex. 3 Comp. 103 5 15.1 10.5 0.28,0.65
Ex. 10 Comp. 110 4.5 16.7 11.6 0.28,0.64
Ex.20  Comp. 120 4.5 15.5 10.8 0.28,0.64
Ex.25 Comp. 125 5 15 9.4 0.29,0.63
Ex. 30  Comp. 130 4.5 14 9.7 0.27,0.62
Ex.41 Comp. 141 5 14.4 9.0 0.29,0.65
Ex. 50  Comp. 150 5 14.7 9.2 0.29,0.65
Comp. Alqgs 6 11.6 6.1 0.30,0.65
Ex. 1

[0126] Ascanbe seen from Table3, Compound (110) as the
electron transportation material (Example 10) showed high-
est power efficiency. In particular, Compound (110) of
Example 10 and Compound (120) of Example 20 showed
about 2-fold enhancement of power efficiency as compared to
the conventional material, Alq, as the electron transportation

layer.

[0127] FIG. 2 is a luminous efficiency curve when com-
pound (110) was employed as an electron transportation
material. FIG. 3 and FIG. 4 are luminance-voltage and power
efficiency-luminance curves, respectively, which compare
Compound (110) according to the invention and Alq
employed as the electron transportation layer.

[0128] From Table 3 showing the properties of the com-
pounds developed by the present invention employed as an
electron transportation layer, it is confirmed that the com-
pounds developed by the invention show excellent properties
as compared to conventional substances in view of the per-
formances.

[0129]
power consumption due to lowered operation voltage in an
OLED employing the material according to the invention

Particularly, it is found that the improvement of

comes from improvement of current properties, not from
simple improvement of luminous efficiency.

INDUSTRIAL APPLICABILITY

[0130]
electron transportation layer are advantageous in that they can
substantially improve the power efficiency by noticeably low-
ering the operational voltage and increasing the current effi-
ciency. Thus, it is expected that the material can greatly con-
tribute to reduce the power consumption of an OLED.

The compounds according to the invention for an

1. An organic electroluminescent compound represented
by Chemical Formula (1):

[Chemical Formula 1]

Rpz Rz
R,
|
R—A— P Q—Ti—R3
Ry
"
Ris Rys
Ry7 Ris

wherein, A, B, P and Q independently represent a chemical
bond, or (C4-C;p)arylene with or without one or more
substituent(s) selected from a linear or branched and
saturated or unsaturated (C,-C;,)alkyl with or without
halogen substituent(s), (C4-C;,)aryl and halogen;

Ry

Si_Rzz;

Ras

R, represents hydrogen, (C4-C;p)aryl or

R,, R; and R, independently represent a linear or branched
and saturated or unsaturated (C,-C;,)alkyl or (C4-Csp)
aryl;

R,, through R, independently represent hydrogen, or a
linear or branched and saturated or unsaturated (C,-C,,)

alkyl or (C6-Csp)aryl;
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R,,, Ry, and R,; independently represent a linear or
branched and saturated or unsaturated (C,-C,,)alkyl or
(Cs-Csp)aryl; and

m is an integer of 1 or 2;

provided that A, B, P and Q are not chemical bonds all at the
same time; if both -A-B- and —P-Q- are phenylene, R,
necessarily represents hydrogen; excluding both -A-B-
and —P-Q-being spirobifluorenylenes, the arylene and
aryl may be further substituted by a linear or branched
and saturated or unsaturated (C,-C;y)alkyl, (C,-Cs,)
alkoxy, halogen, (C;5-C,,)cycloalkyl, phenyl, naphthyl
or anthryl.

2. An organic electroluminescent compound according to
claim 1, wherein R, represents hydrogen, phenyl, naphthyl,
anthryl, biphenyl, phenanthryl, naphthacenyl, fluorenyl, 9,9-
dimethyl-fluoren-2-yl, pyrenyl, phenylenyl, fluoranthenyl,
trimethylsilyl, triethylsilyl, tripropylsilyl, tri(t-butyl)silyl,
t-butyldimethylsilyl, triphenylsilyl or phenyldimethylsilyl;
R,, R; and R, independently represent methyl, ethyl, n-pro-
pyl, i-propyl, i-butyl, t-butyl, n-pentyl, i-amyl, n-hexyl,
n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl, decyl, dodecyl,
hexadecyl, phenyl, naphthyl, anthryl or fluorenyl; and R,
through R, are independently selected from hydrogen,
methyl, ethyl, n-propyl, i-propyl, i-butyl, t-butyl, n-pentyl,
i-amyl, n-hexyl, n-heptyl, n-octyl, 2-ethylhexyl, n-nonyl,
decyl, dodecyl, hexadecyl, phenyl, naphthyl, anthryl or fluo-
renyl.

3. An organic electroluminescent compound according to
claim 2, wherein -A-B- is selected from the following struc-
tures:

Sep. 23,2010
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-continued

wherein Ry, R;,, Rs3, Ryus Ry, Ry, Ry, and R indepen-

dently represent hydrogen, methyl, ethyl, propyl, butyl,
isobutyl, pentyl, hexyl, ethylhexyl, heptyl, octyl, isooc-
tyl, nonyl, dodecyl, hexadecyl, phenyl, tolyl, biphenyl,
benzyl, naphthyl, anthryl or fluorenyl.

4. An organic electroluminescent compound according to

claim 2, wherein —P-Q- is selected from the following struc-
tures:
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-continued

wherein, R,, through R, independently represent hydro-
gen, methyl, ethyl, propyl, butyl, isobutyl, pentyl, hexyl,
ethylhexyl, heptyl, octyl, isooctyl, nonyl, dodecyl, hexa-
decyl, phenyl, tolyl, biphenyl, benzyl, naphthyl, anthryl
or fluorenyl.
5. An organic electroluminescent compound according to
claim 1, which is selected from the following compounds.
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6. An organic electroluminescent compound according to
claim 1, which is selected from the following compounds.
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7. An organic electroluminescent compound represented
by Chemical Formula (2):

[Chemical Formula 2]

wherein, A represents phenylene, naphthylene or fluore-
nylene with or without a linear or branched and saturated

P and Q independently represent a chemical bond, or (Cg-
C,p)arylene with or without one or more substituent(s)
selected from a linear or branched and saturated or
unsaturated (C, -C;)alkyl with or without halogen sub-
stituent(s), (C4-Csp)aryl and halogen;

R, represents hydrogen, phenyl, naphthyl, anthryl, biphe-
nyl, phenanthryl, naphthacenyl, fluorenyl or 9,9-dim-
ethyl-fluoren-2-yl;

R,, R, and R, independently represent a linear or branched
and saturated or unsaturated (C,-C;,)alkyl or (C4-Cs0)
aryl;

R,, through R, independently represent hydrogen, or a
linear or branched and saturated or unsaturated (C,-C,,)
alkyl or (C6-Csp)aryl;

m is an integer of 1 or 2; and

the arylene or aryl may be further substituted by a linear or
branched and saturated or unsaturated (C,-C,p)alkyl,
(C,-C;p)alkoxy, halogen, (C;-C,,)cycloalkyl, phenyl,
naphthyl or anthryl.

8. An organic electroluminescent compound according to

or unsaturated (C,-C;,)alkyl substituent(s); claim 7, which is selected from the following compounds.
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9. An organic electroluminescent compound represented
by Chemical Formula (3):

[Chemical Formula 3]

Ry Ris
o Q o
Il{zl Il{Z
Rzz—Ti—A—B Q P—Q—Ti—R3
Rz R4
Rig Ris
Ry7 Rys

wherein,

A, B, P and Q independently represent a chemical bond, or
phenylene, naphthylene, anthrylene or fluorenylene
with or without one or more substituent(s) selected from
a linear or branched and saturated or unsaturated (C,-
Cso)alkyl, (C4-Cyp)aryl and halogen, provided that A, B,
P and Q are not chemical bonds all at the same time;

R,, R; and R, independently represent a linear or branched
and saturated or unsaturated (C,-C;,)alkyl or (C4-Csp)
aryl;

R,, through R, ¢ independently represent hydrogen, a lin-
ear or branched and saturated or unsaturated (C;-C,,)
alkyl or (C4-Cyp)aryl; and

R,;s Ry, and R,; independently represent a linear or
branched and saturated or unsaturated (C,-Cs,,)alkyl or
(Cs-Csolaryl;

the aryl may be further substituted by a linear or branched
and saturated or unsaturated (C,-Cjp)alkyl, (C,-Cs4)
alkoxy, halogen, (C;-C,,)cycloalkyl, phenyl, naphthyl
or anthryl.

10. An organic electroluminescent compound according to

claim 9, which is selected from the following compounds.




()

@E o § O EO

@E — § - EO

e



US 2010/0237330 Al Sep. 23, 2010
83

-continued
H;C,  CH;

Q O CH;
O (]
O ro




US 2010/0237330 Al Sep. 23, 2010




US 2010/0237330 Al Sep. 23, 2010
85

-continued

11. An organic light emitting diode comprising an organic
electroluminescent compound according to any one of claims
1 to 10 between a cathode and an anode.

Ed Ed sk ES Ed
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