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(57) ABSTRACT

Organic compounds and organic electroluminescence
devices employing the same are provided. The organic com-
pound has a chemical structure represented below:

R!

wherein, R* are independently a hydrogen, or C,_, alkyl;
and R? is a hydrogen, hydroxy, or C,_, alkoxy. The
organic compounds have a high triplet energy (tE,) gap
and apt 1o transmit the energy to a guest emitter.
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ORGANIC COMPOUND AND ORGANIC
ELECTROLUMINESCENT DEVICE
EMPLOYING THE SAME

CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a Continuation-In-Part of pend-
ing U.S. patent application Ser. No. 13/243,552, filed Sep. 23,
2011 and entitled “Organic compound and organic electrolu-
minescent device employing the same”, which claims priority
of Taiwan Patent Application No. 100127919, filed on Aug. 5,
2011.

BACKGROUND

[0002] 1.Field

[0003] The disclosure relates to an organic compound and
organic electroluminescence device employing the same and,
more particularly, to an organic compound serving as a host
material and a phosphorescent organic electroluminescence
device employing the same.

[0004] 2. Description of the Related Art

[0005] Recently, with the development and wide applica-
tion of electronic products, such as mobile phones, PDAs, and
notebook computers, there has been increasing demand offlat
display elements which consume less electric power and
occupy less space. Organic electroluminescent devices are
self-emitting and highly luminous, with wider viewing
angles, faster response speeds, and simpler fabrication meth-
ods, making them an industry display of choice.

[0006] Generally, an organic electroluminescent device
was composed of a light-emission layer sandwiched between
a pair of electrodes. When an electric field was applied to the
electrodes, the cathode injects electrons into the light-emis-
sion layer and the anode injects holes into the light-emission
layer. When the electrons recombination with the holes in the
light-emission layer, excitons were formed. Recombination
of the electron and hole results in light emission.

[0007] Depending on the spin states of the hole and elec-
tron, the exciton which results from the hole and electron
recombination can have either a triplet or singlet spin state.
Luminescence from a singlet exciton results in fluorescence
whereas luminescence from a triplet exciton results in phos-
phorescence. The emissive efficiency of phosphorescence is
three times that of fluorescence. Therefore, it is crucial to
develop highly efficient phosphorescent materials, in order to
increase the emissive efficiency of the OLED.

[0008] In application of organic electroluminescent
devices, phosphorescent guest materials have to be used in
combination with host materials which has an energy gap
matched therewith, thereby achieving optimal electrolumi-
nescent performance and quantum yield. Particularly, since
blue and green host materials require larger differences of
energy gap between the host and guest materials for electrolu-
minescence, the host materials used in an phosphorescent
OLED should have a shorter conjugated system. Further, in
order to keep the key characteristics of the organic compound
used in OLEDs (i.e. thermal-stability), the host material
should also have larger molecular weight, resulting in diffi-
culties for chemical structure designs.

[0009] Since conventional, commercially available phos-
phorescent host materials or phosphorescent host materials
disclosed in prior art references merely have the moieties of
carbazole or silyl benzene derivatives, the phosphorescent
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host materials exhibit inferior thermal stability, resulting in
devices made therefrom to have low current density and high
operating voltage.

BRIEF SUMMARY

[0010] Anexemplary embodiment of an organic compound
has a Formula (I), of:

[0011] Formula (I)

[0012] wherein, R* are independently a hydrogen, or C, 4
alkyl; and R is a hydrogen, hydroxyl, or C, 4 alkoxy.
[0013] Inanother exemplary embodiment of the disclosure,
an organic electroluminescence device is provided. The
device includes: a pair of electrodes; and an electrolumines-
cent element disposed between the pair of electrodes, wherein
the electroluminescent element includes the aforementioned
organic compound.

[0014] Yet another exemplary embodiment of the disclo-
sure provides an organic electroluminescence device includ-
ing an emission layer which includes a host material and a
phosphorescent dopant. Particularly, the host material
includes the aforementioned organic compound and the emis-
sion layer emits blue or green light under a bias voltage.
[0015] A detailed description is given in the following
embodiments with reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0016] The disclosure can be more fully understood by
reading the subsequent detailed description and examples
with references made to the accompanying drawings,
wherein:

[0017] FIG. 1 shows a cross section of an organic electrolu-
minescent device disclosed by an embodiment of the disclo-
sure.

DETAILED DESCRIPTION

[0018] The following description is of the best-contem-
plated mode of carrying out the disclosure. This description is
made for the purpose of illustrating the general principles of
the disclosure and should not be taken in a limiting sense. The
scope of the disclosure is best determined by reference to the
appended claims.

[0019] Organic Compound

[0020] The disclosure provides organic compounds having
a high triplet energy (tE,) gap and apt to transmit the energy
to a guest emitter. Therefore, the organic compounds of the
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disclosure are suitable as host material of blue or green phos-
phorescent organic electroluminescent devices, thereby
increasing the efficiency thereof.

[0021] The disclosure provides an organic compound hav-
ing a Formula (1), of:

==
N
=
X J
\N/ N\ \
Rl
[0022] Formula (I)

[0023] wherein, R" are independently a hydrogen, or C,
alkyl; and R? is a hydrogen, hydroxyl, or C, , alkoxy.
[0024] In the structure of Formula (I), the moieties

*
~ ]

means that R* can be located at any one of the four substitut-
able positions of the benzene ring and the R" are independent.
For example, R' can be each independently a methyl group,
ethyl group, propyl group, isopropyl group, butyl group, tert-
butyl group, pentyl group, or hexyl group. Further, R? can be
methoxy group, ethoxy group, propoxy group, isopropoxy
group, butoxy group, isobutoxy group, pentyloxy group, or
hexyloxy group.

[0025] The organic compounds of Formula (T) of the dis-
closure have a high triplet energy (1E,) gap and are apt to
transmit the energy to a guest emitter. Further, in comparison
with the conventional compound (represented by

Tﬁ ()
AI\KN—Z/Q/ R,

wherein Ar* and Ar® are phenyl or pyridine group, and R** and
R'? are hydrogen, alkyl group, hydroxyl group, or aryl
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group), since the organic compounds of Formula (T) of the
disclosure have a triazole moiety bound to the benzene at the
meta-position relative to a carbazole moiety resulting in a
shorter conjugated system, the organic compounds of the
disclosure are suitable for serving as a blue or green host
material for a phosphorescent organic electroluminescent
device. Moreover, the organic compounds of Formula (I) of
the disclosure, in comparison with the conventional com-
pound, are not apt to be crystallized after formation of a film
by evaporation.

[0026] The organic compounds of the disclosure include
the following compounds shown in Table 1. In addition, the
contraction thereof are also named and shown in Table 1.

TABLE 1
Ex-
ample Structures Contraction
1 \y/@ m-TAZCz
N.
/ =
N
\_-N
| .
2 m-TAZtCz
N
/ S
N
\_-N ;
H
3 N—N m-TAZDCz
[\
N
v Q 9,

-

(.
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TABLE 1-continued

Ex-
ample Structures Contraction
4 m-TAZDtCz

5 m-TAZDCz-

S0
I3
(L

[0027] In order to clearly illustrate the method for prepar-
ing organic compounds of the disclosure, the preparation of
compounds disclosed in Examples 1-5 are described in detail
as below.

Example 1

Preparation of Compound m-TAZCz

[0028] First, compound (1) (benzoyl chloride, 71.42
mmole, 10 g) was added into a 250 ml bottle and dissolved
into THF (100 ml). Next, N,H, (32.46 mmol, 1.62 g) was
injected into the bottle at 0° C. After reacting for 4 hrs, a
compound (2) was obtained with a yield of 92%. The synthe-
sis pathway was as follows:

€l H,N—NH,

THF
0°C.

Compound (1)
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-continued

(0]
N
N/
H
(0]

Compound (2)

[0029] Next, compound (2) (41.66 mmol 10 g), and PCl;
(91.51 mmol 18.76 g) were added into a 250 ml bottle and
dissolved into toluene (100 mL). Next, after heating to 120°
C. for 3 hrs, the result was purified by column chromatogra-
phy, obtaining compound (3) with a yield of 90%. The syn-
thesis pathway was as follows:

0]
PCls
H —
/N Toluene
N 120°C
I .
0
Compound (2)
Cl
™ N
N
Cl

Compound (3)

[0030] Next, compound (3) (18.11 mmol 5 g), 3-bromoa-
niline (21.73 mmol, 3.69 g), and N,N-dimethyl aniline (25
mL) were added into a 100 ml bottle. Next, after heating to
130° C. for 12 hrs, the result was purified by column chro-
matography, obtaining compound (4) with a yield of 50%.
The synthesis pathway was as follows:

3-bromoaniline

Cl
N,N-dimethylaniline
_—_—
xw N 135°C,12h
X
Cl

Compound (3)

N

=\
N

Br N/

Compound (4)
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[0031] Next, compound (4) (8 mmol, 3 g), carbazole (9.6
mmol, 1.61 g) and K,CO; (40 mmol, 5.52 g) were added into
a 50 ml bottle and dissolved into DMSO (30 ml). The mixture
was heated to 180° C. for 36 hrs. After cooling, the result was
purified by washing with water, and compound m-TAZCz
was obtained. The synthesis pathway was as follows:

: 7\ N
Bre : N. /% +

Compound (4)

_ Koy
DMSO
180°C.,36 h
N/ /b
\ =

m-TAZCz

[0032] The physical measurements of the compound
m-TAZCz are listed below:

[0033] 'H-NMR (400 MHz, CDCL,, 8): 8.07 (m, 4H), 7.72-
7.21 (m, 20H), 6.85 (m, 4H).

[0034] *C-NMR (100 MHz, CDCl,, 8): 154.70, 139.98,
139.38, 136.38,131.22, 129.92, 129.17, 128.77, 127.42, 126.
73,126.15, 125.93, 123.68, 120.60, 120.44, 109.10.

[0035] HRMS (EI) Caled for C,,H,,N, (M*): 462.1844.
Found: 462.1844.

[0036] Elemental analysis: C, 83.09; H, 4.79; N, 12.11.
Found: C, 83.33; H, 4.69; N, 12.22.

Example 2

Preparation of Compound m-TAZtCz

[0037] Compound (4) (13.33 mmol, 5 g), compound (5)
(3,6-di-tert-butyl-9H-carbazole, 16 mmol, 4.46 g) and
K,CO;, (66.66 mmol, 9.2 g) were added into a 50 ml bottle
and dissolved into DMSO (30 ml). The mixture was heated to
180° C. for 36 hrs. After cooling, the result was purified by
washing with water, and compound m-TAZtCz was obtained.
The synthesis pathway was as follows:
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QL
Ub

_KCOs
TpMso
180°C., 36 h

Compound (5)
N
.j. N
7 JD
\ = O
N

m-TAZtCz

[0038] The physical measurements of the compound
m-TAZtCz are listed below:

[0039] H-NMR (400 MHz, CDCL,, 8): 8.07 (s, 2H), 7.71-
7.16 (m, 16H), 6.84 (d, =8, 2H), 1.44 (s, 18H).

[0040] C-NMR (100 MHz, CDCls, §): 143.69, 138.28.
131.21, 130.06, 129.12, 128.80, 125.38, 123.76, 116.43, 108.
58,34.69, 31.89.

[0041] HRMS (EI) Caled for C,oH, N, (M*): 574.3096.
Found: 574.3100.

[0042] Elemental analysis: C, 83.59; H, 6.66; N, 9.75.
Found: C, 83.69; H, 6.74; N, 9.78.

Example 3

Preparation of Compound m-TAZDCz

[0043] First, compound (3) (36.22 mmol, 10 g), compound
(6) (3,5-difluorobenzenamine, 39.85 mmol, 5.14 g), and N,N-
dimethy! aniline (30 mL) were added into a 250 ml bottle.
Next, the mixture was heated to 135° C. for 12 hrs. After
reaction, a compound (7) was obtained with a yield of 50%.
The synthesis pathway was as follows:
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Cl
(O
—N +
)
Cl

Compound (3)
NH,
N,N-dimethylaniline
_—
135°C., 12h
F F
Compound (6)
N—N
N
F F
Compound (7)

[0044] Next, compound (7) (15.01 mmol, 5 g), carbazole
(33.03 mmol, 5.54 g) and K,CO; (75.05 mmol, 10.35 g) were
added into a 50 ml bottle and dissolved into DMSO (30 ml).
The mixture was heated to 180° C. for 36 hrs. After cooling,
the result was purified by washing with water, and compound
m-TAZDCz was obtained with a yield of 82%. The synthesis
pathway was as follows:

F
N=
N +
Nz
F
Compound (7)
e
N,
5 K,COs
DMSO
180°C.,36h
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-continued

J\{NQ !
4

m-TAZDCz

&
&

[0045] The physical measurements of the compound
m-TAZDCz are listed below:

[0046] 'H-NMR (400 MHz, CDCL,, 8): 8.07 (d, =8 Hz,
4H),7.97 (s, 1H), 7.68-7.55 (m, 11H),7.34 (s, 2H), 7.29-7.23
(m, 7H), 6.92 (m, 4H).

[0047] *C-NMR (100 MHz, CDCl,, 8): 154.55, 140.64,

139.66, 130.17,129.57,129.15, 126.59, 126.35, 124.00, 123.
87, 123.56, 120.99, 120.57, 109.14.

[0048] HRMS (EI) Caled for C, H, N, (M*): 627.2523.
Found: 627.2428. Elemental analysis: C, 84.19; H, 4.66; N,
11.16. Found: C, 84.06; H, 4.69; N, 11.15.

Example 4

Preparation of Compound m-TAZDtCz

[0049] Compound (7) (15.01 mmol, 5 g), compound (5)
(3,6-di-tert-butyl-9H-carbazole, 33.03 mmol, 9.22 g), and
K,CO, (75.07 mmol, 10.36 g) were added into a 50 ml bottle
and dissolved into DMSO (30 m1). The mixture was heated to
180° C. for 36 hrs. After cooling, the result was purified by
washing with water, and compound m-TAZDtCz. The syn-
thesis pathway was as follows:

N=

Compound (7)
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-continued
H
/
N,
K,CO;,
2
O #
180°C.,36h
Compound (5)

m-TAZDtCz

[0050] The physical measurements of the compound
m-TAZDtCz are listed below:

[0051] ‘H-NMR (400 MHz, CDCl,, 3): 8.10 (s, 4H), 8.09
(s, 1H), 7.66-7.28 (m, 16H), 6.89 (m, 4H), 1.47 (s, 36H).
[0052] '*C-NMR (100 MHz, CDCl,, 8): 154.71, 144.04,
141.07,138.02,137.21, 130.03, 129.49, 129.08, 126.88, 123.
97,123.88,123.14,122.58, 116.55, 108.68, 34.71, 31 .88.
[0053] HRMS (FAB) Caled for Co Hg N5 (M*): 851.4927.
Found: 851.4928.

[0054] Elemental analysis: C, 84.57; H, 7.22; N, 8.22.
Found: C, 84.70; H, 7.60; N, 8.29.

Example 5

Preparation of Compound m-TAZDCz-nH

[0055] Compound (3) (36.23 mmol, 10 g), compound (8)
(4-amino-2,6-difluorophenol, 43.47 mmol, 6.30 g), and N,N-
dimethy! aniline were added into a 100 ml reaction bottle.
Next, the mixture was heated to 135° C. for 12 hrs. After
reaction, a compound (9) was obtained with a yield of 50%.
The synthesis pathway was as follows:

Cl
(O
)
Cl

Compound (3)
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-continued

N,N-dimethylaniline
_—m

135°C,, 12h
F F
OH
Compound (6)

N—N

N

F F

OH

Compound (9)

[0056] Compound (9) (14.32 mmol, 5 g), carbazole (31.51
mmol, 5.29 g), and K,CO; (71.6 mmol 9.8 g) were added into
a 50 ml bottle and dissolved into DMSO (30 ml). The mixture
was heated to 180° C. for 36 hrs. After cooling, the result was
purified by washing with water, and compound (10) was
obtained with a yield of 35%. The synthesis pathway was as
follows:

N—N
O/QN
+
F F
OH
Compound (9)
H
N
5 K,CO3
o —
DMSO
180°C.,, 36 h

DL

Compound (10)
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[0057] Next, compound (X) (3.1 mmol, 2 g), 1-Bromohex-
ane (3.73 mmol, 0.61 g), and KOH (4.04 mmol, 0.22 g) were
added into a 100 ml bottle and dissolved into ethanol (30 ml).
The mixture was heated to reflux for 3 hrs. After purification,
compound m-TAZDCz-nH was obtained with a yield of 98%.
The synthesis pathway was as follows:

N

/_
N\ N N
OH

N

bromohexane
—_—

‘ﬂ

5

Compound (10)

*08 s
\ N

N,

S

m-TAZDCz-nH

.,
35

5

[0058] The physical measurements of the compound
m-TAZDCz-nH are listed below:

[0059] 'H-NMR (400 MHz, CDCL,, 8): 8.06 (d, =8 Hz,
2H), 7.87 (d, 1H), 7.52-7.20 (m, 11H), 6.93 (d, =8 Hz, 1H),
6.68 (d, =8 Hz, 2H),3.93 (1, J,=4 Hz, 1,=12 Hz, 2H), 1.42 (m,
2H), 1.03-0.98 (m, 6H), 0.73-0.70 (t, J,=8 Hz, I,=12 Hz).

[0060] '*C-NMR (100 MHz, CDCl,, 8): 155.73, 154.73,
140.55, 129.69, 128.98, 128.58, 128.09, 127.04, 127.06, 126.
80, 125.58, 123.29, 120.03, 119.82, 114.11, 109.73, 68.91,
31.06, 28.53, 25.16, 22.20, 13.75.

[0061] Properties of Organic Compounds

[0062] The glass transition temperature (T,), melting point
(T,), decomposition temperature (T ), band gap (E), triplet
energy gap (Ep), and HOMO (highest occupied molecular
orbital) and LUMO (lowest unoccupied molecular orbital)
energy gap of compounds m-TAZCz, m-TAZtCz,
m-TAZDCz, and m-TAZDtCz were measured and are shown
in Table 2.
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TABLE 2
m-TAZCz m-TAZtCz m-TAZDCz m-TAZDtCz
T, — 120.6°C. 159° C. —
T, 3124°C. 2887°C.  301.06°C. —
T, 338°C. 367°C. 432°C. 421°C.
(3%)
LUMO 231 1.92 203 213
(V)
HOMO 5.99 5.54 5.6 5.68
(V)
Er 3.0 2.99 3.01 297
(V)
E, 3.68 3.62 3.57 3.54
(V)
[0063] As shown in Table 2, since the compounds

m-TAZCz, m-TAZtCz, and m-TAZDCz have decomposition
temperatures (T,) of more than 350° C. (m-TAZDCz has a
decomposition temperatures (T ;) of more than 430° C. espe-
cially), and glass transition temperatures (T,) of more than
120° C., the compounds of the disclosure exhibits excellent
thermal stability. The compounds also have suitable LUMO
and HOMO energy gaps, thereby substantially matching a
normal electron transfer layer.

[0064] Organic Electroluminescent Device

[0065] FIG. 1 shows an embodiment of an organic elec-
troluminescent device 10. The electroluminescent device 100
includes a substrate 12, a bottom electrode 14, an electrolu-
minescent element 16, and a top electrode 18, as shown in
FIG. 1. The organic electroluminescent device can be top-
emission, bottom-emission, or dual-emission devices.
[0066] The substrate 12 can be a glass plastic, or semicon-
ductor substrate. Suitable materials for the bottom and top
electrodes can be Ca, Ag, Mg, Al, Li, In, Au, Ni, W, Pt, Cu,
indium tin oxide (ITO), indium zine oxide (IZO), aluminum
zine oxide (AZO), or zinc oxide (ZnO), formed by sputtering,
electron beam evaporation, thermal evaporation, or chemical
vapor deposition. Further, at least one of the bottom and top
electrodes 14 and 18 is transparent.

[0067] The electroluminescent element 16 at least includes
an emission layer, and can further include a hole injection
layer, a hole transport layer, an electron transport layer, and an
electron injection layer. In an embodiment of the disclosure,
at least one layer of the electroluminescent element 16
includes the aforementioned organic compound.

[0068] According to an embodiment of the disclosure, the
organic electroluminescent device can be a phosphorescent
organic electroluminescent device, and the phosphorescent
organic electroluminescent device can include an emission
layer including a host material and a phosphorescent dopant,
wherein the host material includes the aforementioned
organic compounds.

[0069] In orderto clearly disclose the organic electrolumi-
nescent devices of the disclosure, the following examples
(using m-TAZCz, m-TAZDCz (prepared from Example 1 and
Example 3) as host materials and blue or green phosphores-
cent dopant) are intended to illustrate the disclosure more
fully without limiting their scope, since numerous modifica-
tions and variations will be apparent to those skilled in this art.

Example 6

Green Organic Electroluminescent Device

[0070] A glass substrate with an indium tin oxide (ITO)
film of 100 nm was provided and then washed with a cleaning



US 2015/0001521 Al

agent, acetone, and isopropanol with ultrasonic agitation.
After drying with nitrogen flow, the ITO film was subjected to
a UV/ozone treatment. Next, TAPC (1,1-bis(di-4-tolylami-
nophenyl)cyclohexane, with a thickness of 40 nm),
m-TAZCz doped with Ir(ppy), (tris(2-phenylpyridine)iri-
dium) (the ratio between m-TAZCz and Ir(ppy), was 100:15,
with a thickness of 30 nm), BPhen (4,7-diphenyl-1,10-
phenanthroline, with a thickness of 30 nm), LiF (with a thick-
ness of 0.5 nm), and Al (with a thickness of 110 nm) were
subsequently formed on the ITO film at 107° Pa, obtaining the
electroluminescent device (1). The materials and layers
formed therefrom are described in the following.

[0071] ITO (100 nm)/TAPC (40 nm)/15% Ir(ppy)sm-
TAZCz (30 nm)/BPhen (30 nm)/LiF (0.5 nm)/Al (110 nm).

[0072] The optical property of the electroluminescent
device (1), as described in Example 6, was measured by a
PR650 (purchased from Photo Research Inc.) and a Minolta
TS110. The results are shown below:

[0073] Optimal efficiency: 31.9 ¢d/A, and 22.7 lm/W,

[0074] Emissive efficiency: 31.8 ¢d/A, and 22.2 1m/W
(@1000 cd/m>);

[0075] CIE coordinations: (0.30, 0.63).
Example 7
Blue Organic Electroluminescent Device
[0076] A glass substrate with an indium tin oxide (ITO)

film of 100 nm was provided and then washed with a cleaning
agent, acetone, and isopropanol with ultrasonic agitation.
After drying with nitrogen flow, the ITO film was subjected to
a UV/ozone treatment. Next, NPB (N,N'-di(naphthalene-1-
y1)-N,N'-diphenyl-benzidine, with a thickness of 50 nm),
TAPC (1,1-bis(di-4-tolylaminophenyl)cyclohexane, with a
thickness of 15 nm), m-TAZCz doped with Firpic (Iridium-
bis(4,6difluorophenyl-pyridinato-N,C,)-picolinate) (the
ratio between m-TAZCz and Ir(ppy), was 100:11, with a
thickness of 40 nm), m-TPhOXD (Bis(2-tert-butyl-1,3,4-
oxadiazole-5-diyl) 3,3'-m-terphenyl, with a thickness of 12.5
nm), BPhen (4,7-diphenyl-1,10-phenanthroline), with a
thickness of 12.5 nm), LiF (with a thickness of 1 nm), and Al
(with a thickness of 100 nm) were subsequently formed on the
ITO film at 107° Pa, obtaining the electroluminescent device
(2). The materials and layers formed therefrom are described
in the following.

[0077] ITO (100 nm)NPB (50 nm)TAPC (15 nm)/m-
TAZCz: Firpic 11% (40 nm)/m-TPhOXD (12.5 nm)/BPhen
(12.5 nm)/LiF (1 nm)/Al (100 nm)

[0078] The optical property of the electroluminescent
device (2), as described in Example 7, was measured by a
PR650 (purchased from Photo Research Inc.) and a Minolta
TS110. The results are shown below:

[0079] Optimal efficiency: 21.43 cd/A, 11.99 Im/W,
[0080] Emissive efficiency: 20 cd/A, 7.2 Im/W (@1000
cd/m?);

[0081] CIE coordinations: (0.16, 0.35).
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Example 8

Green Organic Electroluminescent Device

[0082] A glass substrate with an indium tin oxide (ITQ)
film of 100 nm was provided and then washed with a cleaning
agent, acetone, and isopropanol with ultrasonic agitation.
After drying with nitrogen flow, the ITO film was subjected to
a UV/ozone treatment. Next, NPNPB (N,N'-di-phenyl-N,N'-
di-[4-(N,N'-diphenyl-amino)phenyl|benzidine, with a thick-
ness of 60 nm), NPB (N,N'-di(naphthalene-1-y1)-N,N'-diphe-
nyl-benzidine, with a thickness of 10 nm), TCTA (4,4',4'-tri
(N-carbazolyl)triphenylamine with a thickness of 10 nm),
m-TAZDCz doped with Ir(ppy); (the ratio between
m-TAZCz and Ir(ppy), was 100:11, with a thickness of 30
nm), TAZ (3-phenyl-4-(1-naphthyl)-5-phenyl1,2,4-triazole,
with a thickness of 10 nm), BAlq (aluminium (IIT) bis(2-
methyl-8-quninolinato)-4-phenylphenolate, with a thickness
of 10 nm), LiF (lithium fluoride, with a thickness of 1 nm),
and Al (with a thickness of 100 nm) were subsequently
formed on the ITO film at 10~° Pa, obtaining the electrolumi-
nescent device (3). The materials and layers formed there-
from are described in the following.

[0083] ITO (100 nm)/NPNPB (60 nm)/NPB (10 nm)/m-
TAZDCz:Ir(ppy); (30 nm)/TAZ (10 nm)/BAlq (10 nm)/LiF
(1 nm)/Al (100 nm).

[0084] NPB (50nm)/TAPC (15 nm)/m-TAZCz:Firpic 11%
(40 nm)/m-TPhOXD (12.5 nm)/BPhen (12.5 nm )/LiF (1 nm)/
Al (100 nm)

[0085] The optical property of the electroluminescent
device (3), as described in Example 8, was measured by a
PR650 (purchased from Photo Research Inc.) and a Minolta
TS110. The results are shown below:

[0086] Optimal efficiency: 93.3 cd/A, 73.3 Im/W;
[0087] Emissive efficiency: 88 cd/A, 48 lnvW (@1000
cd/m?);

[0088] CIE coordinations: (0.27, 0.65).
[0089] Device Lifetime: 1014 hr @ 500 cd/m>

[0090] The organic electroluminescent device employing
the organic compounds of Formula (I) can have an emissive
efficiency of 7 Im/W for emitting blue light (or 48 Im/w for
emitting green light) at a brightess of 1000 cd/m?. The green
color device lifetime reached to 1014 hours at 500 cd/m?.
Accordingly, the organic compounds of Formula (T) of the
disclosure have a high triplet energy (tE,) gap and are apt to
transmit energy to a guest emitter. The organic compounds of
Formula (I) of the disclosure have a triazole moiety bound to
the benzene at the meta-position relative to a carbazole moi-
ety resulting in a shorter conjugated system. Therefore, the
organic compounds of Formula (T) of the disclosure are suit-
able as host material of blue or green phosphorescent organic
electroluminescent devices, thereby increasing efficiency
thereof.

[0091] While the disclosure has been described by way of
example and in terms of the preferred embodiments, it is to be
understood that the disclosure is not limited to the disclosed
embodiments. To the contrary, it is intended to cover various
modifications and similar arrangements (as would be appar-
ent to those skilled in the art). Therefore, the scope of the
appended claims should be accorded the broadest interpreta-
tion so as to encompass all such modifications and similar
arrangements.
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What is claimed is:
1. An organic compound having a Formula (1), of:
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Formula (T)

wherein R' are independently a hydrogen, or C,_, alkyl;

and R? is a hydrogen, hydroxyl, or C,_s alkoxy.

2. The organic compound as claimed in claim 1, wherein
R are independently a methyl group, ethyl group, propyl
group, isopropyl group, butyl group, tert-butyl group, pentyl
group, or hexyl group.

3. The organic compound as claimed in claim 1, wherein
R? is amethoxy group, ethoxy group, propoxy group, isopro-
poxy group, butoxy group, isobutoxy group, pentyloxy
group, or hexyloxy group.

4. The organic compound as claimed in claim 1, wherein
the organic compound is
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5. An organic electroluminescence device, comprising:
a pair of electrodes; and

an electroluminescent element disposed between the pair
of electrodes, wherein the electroluminescent element
comprises the organic compound as claimed in claim 1.

6. An organic electroluminescence device, comprising:
a pair of electrodes; and

an electroluminescent element disposed between the pair
of electrodes, wherein the electroluminescent element
comprises an emission layer comprising a host material
and a phosphorescent dopant, and the host material com-
prises the organic compound as claimed in claim 1.

7. The organic electroluminescent device as claimed in
claim 6, wherein the emission layer emits blue or green light
under a bias voltage.
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