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The present invention relates to a precursor of metallic com-
plex for electroluminescent material, a luminescent material
comprised of said precursor of metallic complex and metal,
and an electroluminescent device containing a luminescent
material comprised of said precursor and metal. The lumines-
cent material comprised of the precursor according to the
present invention and metal is advantageous in that it shows
excellent electric conductivity and light emitting property of
high efficiency.
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PRECURSORS OF ORGANOMETALLIC
COMPOUNDS FOR
ELECTROLUMINESCENT MATERIALS

TECHNICAL FIELD

[0001] The present invention relates to a precursor of
metallic complex for electroluminescent material, a lumines-
cent material comprised of said precursor of metallic com-
plex and metal, and an electroluminescent device containing
a luminescent material comprised of said precursor and
metal.

BACKGROUND ART

[0002] Among display devices, organic electrolumines-
cence (EL)devices, being self-luminous type display devices,
have advantages of wide visual angle, excellent contrast as
well as rapid response rate.

[0003] Meanwhile, Eastman Kodak firstly developed an
organic EL device employing low molecular aromatic

diamine and aluminum complex as a substance for forming a
light emitting layer, in 1987 [Appl. Phys. Lett. 51,913, 1987].

[0004] Though fluorescent materials have been widely
used up to the present as the light emitting material, the most
important factor to determine luminous efficiency in an
organic EL device, development of phosphor material, from
the aspect of the mechanism of electroluminescence, is one of
the best ways to improve the luminous efficiency up to 4 folds,
theoretically.

[0005] Up to the present, iridium (I11) complexes have been
widely known as phosphorescent light emitting material:
(acac)lr(btp),, Ir(ppy); and Firpic or the like having been
known as RGB, respectively. More improved phosphorescent
materials are expected to be reported, because various phos-
phors have been recently researched in Korea, Japan, Europe
and America, in particular.

[0006] As ahost material for phosphorescent light emitting
material, 4,4'-N,N'-dicarbazole-biphenyl (CBP) is most
widely known up to the present, and a hole blocking layer has
been applied with said CBP to develop OLEDs having high
efficiency. Further, East-North Pioneer (Japan) or the like has
developed OLEDs of high performance by using bis(2-me-
thyl-8-quinolinato)(p-phenylphenolato)aluminum 1))
(BAlq) and its derivatives as the host for phosphorescent light
emitting material.

Nh &

CBP
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-continued

BAlgq

[0007] In the meanwhile, a hetero atom contained in an
aromatic ring or containing unshared electron pair as a side
chain substituent has a property to readily form a coordina-
tion bond to metal. Such a coordination bond shows very
stable property from electrochemical aspect, which has been
the widely known property of complexes. By applying the
property of said complexes, researches on metal complexes
for light emitting material have been performed since the
middle of 1990’s, such as metal complexes represented by
Chemical Formula A [2-(2-hydroxyphenyl)benzoxazoles:
Appl. Phys. Lett., 64, 815, 1994] and azomethine metal com-
plexes represented by Chemical Formula B [Jpn. 1. Appln.
Phys., 32, 1511, 1993] adopted in blue light emitting materi-
als.

[Chemical Formula A]

[Chemical Formula B]

[0008] However, the metal complexes up to the present
have restriction in terms of electric conductivity and lumi-
nous efficiency.

DISCLOSURE
Technical Problem

[0009] The object of the present invention is to solve the
problems described above and to provide precursors of metal
complex for luminescent material to give excellent metal
complexes exhibiting far better electric conductivity and light
emitting properties of high efficiency as compared to conven-
tional materials. Another object of the invention is to provide
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a luminescent material comprised of the precursor of metal
complex as prepared and metal, and an electroluminescent
device comprising the same.

Technical Solution

[0010] The present invention relates to a precursor of
metallic complex for electroluminescent material represented
by Chemical Formula 1, a luminescent material comprised of
said precursor of metallic complex and metal, and an elec-
troluminescent device containing a luminescent material
comprised of said precursor and metal.

[Chemical Formula 1]

R
N
/ \_¢
B
— x— B
[Chemical Formula 2]
R,
Ay N —
B X Z
[Chemical Formula 3]
wd N\
—7
Ne==
X,
Ay
By
[Chemical Formula 4]
A
By
N
X7 / RZ
Z \
[0011] A compound represented by Chemical Formula 1

forms or A -B,/B,-A, single bond with each substituent
selected from the groups represented by one of Chemical
Formulas 2 to 4; if Z is carbon (C), each X, and X, indepen-
dently represents O, S, Se or N-Ph, and each R, and R,
independently represents NH,, OH or SH; if Z is nitrogen (N),
each X, and X, independently represents NH or PH, and each
R, and R, is hydrogen.

[0012] The compounds represented by Chemical Formula
1 include precursors of metal complexes for luminescent
material represented by one of Chemical Formulas 5 to 8.
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[Chemical Formula 5]

Ro

N,
0
Xz

[Chemical Formula 6]

X,
N
N
Ry

[Chemical Formula 7]

Rl
N, N,

Ry
X2

Ry
N
<10
X
Ry
N.
(LI
Xi

[Chemical Formula 8]

[0013] In Chemical Formulas 5 to 8, each X, and X, inde-
pendently represents O, S, Se or N-Ph, and each R, and R,
independently represents NH,, OH or SH.

[0014] The compounds represented by Chemical Formula
1 also include precursors of metal complexes for luminescent
material represented by one of Chemical Formulas 9 to 12.

[Chemical Formula 9]

O~

[Chemical Formula 10]

O 00

[Chemical Formula 11]
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-continued

[Chemical Formula 12]

Z | 7
\N /N N\ \N

[0015] In Chemical Formulas 9 to 12, each X, and X,

independently represents NH or PH.

[0016] Specifically, the precursors of metallic complexes
for luminescent material represented by one of Chemical

Formulas 5 to 12 may be exemplified as follows:

OH HO

lere
age
3

OH

HO

OH HO

OH HO

Z\Z

HS

Qo
S

HS

HS,

% \zé
?; /EZ

O\Z

&
e
age
<

e

X S

&
‘albalbe
SERCERS
s

O /2

Apr. 30, 2009
-continued
SH HS
N N
$o%
N N
OH HO

Z\O

OH HO

OH HO

e
S
o

OH

°
3
&

HO

-

jus)
w



US 2009/0108733 Al Apr. 30,2009

4
-continued -continued

SH HS

SH /N N\

N. N
\ Se Se
4 mN
N SH HsS
Hs
N N

= X

N N,
N, N,

OH HO
aeresl
N, N,
N, N,
Se Se
OH N N OH

7090 op 48
\ |

~ S | N



US 2009/0108733 Al Apr. 30,2009

-continued -continued

D A0 OO

T T B T g g
()

N N N N=—

/ \ / N [0017] Compounds represented by one of Chemical For-

— N N \ / mulas 5 and 9 as the precursor of metallic complexes for
H H

luminescent material can be prepared via the reaction route
illustrated by Reaction Scheme 1, while compounds repre-
sented by one of Chemical Formulas 6 and 10 can be prepared
via the reaction route illustrated by Reaction Scheme 2.

[Reaction Scheme 1]
LN NH,
—_—
Ry R
HN NH, . N N
— J N\
X; X X; X,

- OO0
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[Reaction Scheme 2]

HX,
R,
N X
N NH, ——s KN NH, — / 2
/
X N
XH

[0018] The biphenyl derivatives represented by one of
Chemical Formulas 8 to 11 can be prepared via same reaction
route as illustrated by Reaction Scheme 3, being similar to
Reaction Scheme 1 and Reaction Scheme 2, and the com-
pounds represented by one of Chemical Formulas 7 to 12 can
be prepared by a similar method to one of Reaction Schemes
1to3.

[0019] A precursor of metal complex according to the [0021] The yield of complex of the precursor compound
present invention reacts with metal salt such as Be, Zn, Mgor ~ and metal according to the present invention is 30-50%,
Al to form a metal complex for luminescent material. The 50~70%, or .10"40%; dependi.ng on the metal salt employed,
metal complex according to the invention forms a complex by thatis bery lllum an sulfatq, zine (II) acetate, magnesiim an
coordination with a metal ion between the precursor com-  acetate, respectively. The yield may vary depending upon the
pound molecules depending on the structure of the precursor ~ Structure of the precursor.
compound as illustrated by one of Chemical Formula 13 and

14 with a total composition ratio of the precursor to metal ion

being 1:1. The reaction condition is described as follows:

[0020] A precursor compound (1.0 mmol) is charged in

30-50 mL of methanol, and 2.2 mmol of sodium hydroxide is

added thereto, and the resultant mixture is stirred vigorously S

to form a solution. To the solution, a solution of metal salt

S
such as beryllium sulfate (II), zinc acetate (II) or magnesium 0 I\\I {\I 0
(1) acetate dissolved in 5 mL of methanol is slowly added, \ K K /
( M

[Chemical Formula 13]

and the mixture stirred at ambient temperature for 2 hours.

The resultant precipitate is filtered and washed with 20 mL of M (
distilled water, 50 mL of methanol and 10 mL of ethyl ether, A\ /N
and then dried under vacuum.
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-continued
[Chemical Formula 14]
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[0022] The metal complex for luminescent material com-
prising the precursor compound and metal complex accord-
ing to the present invention is vapor deposited with other
luminescent material as a light emitting layer of electrolumi-
nescent device, by means of vapor deposition device.

DESCRIPTION OF DRAWINGS

[0023] FIG. 1is an EL spectrum of an OLED device pre-
pared according to Comparative Example 1;

[0024] FIG.2shows current density-voltage property of the
OLED device prepared according to Comparative Example 1;

[0025] FIG. 3 shows luminous efficiency-luminance prop-
erty of the OLED device prepared according to Comparative
Example 1;

[0026] FIG. 4 shows current density-voltage property of an
OLED device prepared according to Example 1;

[0027] FIG. 5 shows luminous efficiency-luminance prop-
erty of the OLED device prepared according to Example 1;

[0028] FIG. 6 shows current density-voltage property of an
OLED device prepared according to Example 2;

[0029] FIG. 5 shows luminous efficiency-luminance prop-
erty of the OLED device prepared according to Example 2.

MODE FOR INVENTION

[0030] Now, the present invention is described as referring
to exemplary processes for preparing novel precursor com-
pounds for luminescent material and metal complexes of said
precursor with metal ion according to the present invention,
as well as processes for preparing electroluminescent devices
employing the luminescent material of metal complex thus
prepared and light emitting properties of said the luminescent
device by way of Examples. These Examples, however, are
intended to provide better understanding of the invention, and
it should be understood that the scope of the invention is not
restricted thereto.
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Synthetic Example 1
Synthesis of DPBT
[0031]

HZN NH2 _>

111
SH SH

—_—
HzN NHZ
112

S S

| /
OMBN N OMe

113

l

S S

<O~
OH N N  OH

114 (DPBT)

[0032] Benzidine (1.0 g, 5.4 mmol) and potassium thiocy-
anate (2.4 g, 24.4 mmol) were charged to 20 mL of acetic acid,
and the resultant mixture was stirred at ambient temperature
for 10 minutes. After slowly adding 0.5 mL (1 eq) of bromine
thereto, the resultant mixture was stirred at ambient tempera-
ture for 2 hours. Yellow precipitation appears after 1 hour
lapse of stirring. After completion of stirring, 20 mL of
methanol was added to the reaction solution, and the resultant
mixture was neutralized with 0.IN aqueous potassium
hydroxide solution. To the neutralized reaction solution,
40~50 mL of distilled water is added to obtain solid thus
formed, which was then filtered and washed with distilled
water and methanol to give 1.2 g (4:1 mmol, yield: 75%) of
intermediate. The intermediate was charged in 15 mL of
2,3-butandiol, and the mixture was warmed to form a solu-
tion. An excess amount of potassium hydroxide was added
thereto, and the mixture was heated to 200° C. under reflux for
3 hours. The mixture was neutralized with appropriate
amount of acetic acid with lowering the temperature. When
reaching ambient temperature, the mixture was extracted
with ethyl ether to obtain compound (112) (0.75 g,3.0 mmol,
yield: 73%).

[0033] After dissolving the compound (112) thus obtained
10 (0.75 g, 3.0 mmol) in 15 mL of DMSO, 2-methoxyben-
zaldehyde (0.8 mL, 6.6 mmol) was added and mixture was
heated. When the temperature of the reaction solution
reached 180° C. or more, the reaction was not raised any
more, and maintained the temperature of the reaction mixture
for one hour. The temperature was lowered to ambient tem-
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perature, and at least 20 mL of distilled water was added to
form precipitate, which was then washed with excess amount
of distilled water and n-hexane, and dried to obtain compound
(113) (1.2 g, 2.5 mmol, yield 83%).

[0034] 'HNMR (200 MHz, CDCl,): 6 3.8 (s, 6H), 6.78-6.9
(m, 4H), 7.1-7.14 (m, 2H), 7.35-7.4 (d, 2H), 7.75-7.8 (d, 2H),
8.25-8.35 (m, 4H)

[0035] MS: 480 (found), 480.61 (calculated)

[0036] To a solution of compound (113) prepared above
(1.2 g, 2.5 mmol) dissolved in 30 mL of 1,2-dichloroethane,
added was boron tribromide-dimethylsulfide complex (8.0 g,
5 eq. 25.6 mmol), and the mixture was stirred at 85° C. for
hours. After cooling to ambient temperature, 0.1N aqueous
HCI solution was added to quench the reaction. Extraction
with methylene chloride provided DPBT (0.9 g, 2.0 mmol,
vield: 80%), as the title compound.

[0037] 'HNMR (200 MHz, CDCL,): § 4.7 (s, 2H), 6.8-7.1
(m, 6H), 7.3 (d, 2H), 7.8 (d, 2H), 8.3-8.4 (m, 4H)

Synthetic Example 2
Synthesis of Zn-DPBT
[0038]
S S
<O~
OH N N OH
114 (DPBT)
S S
\/ Vs /
IZln ‘ZP
S\ /N
115 (Zn-DPBT)
[0039] To 30 mL of methanol, charged was DPBT (0.9 g,

2.0 mmol) prepared in Synthetic Example 1, and sodium
hydroxide (at least 0.5 eq) was added thereto. The mixture
was stirred to form a solution. A solution of zine (II) acetate
(0.35 g, 2.2 mmol) dissolved in 5 mL. of methanol was slowly
added to the reaction mixture, and the resultant mixture
stirred at ambient temperature for 2 hours. The precipitate
generated was filtered from the reaction solution, and washed
with 20 mL of distilled water, 50 mL of methanol and 10 mL
of ethyl ether, and dried under vacuum to obtain the title
compound, Zn (IT) complex of DPBT (Zn-DPBT) (0.9 g,
vield: 74%).

[0040] MS/FAB: 516, 1032, 1546 (found)
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Synthetic Example 3
Synthesis of DMBT
[0041]
LN NH,

131
OMe MeO
Q/\(N N7;©
sl = _—
SS

132
OH HO
N, N,
= =
S O O S
133 (DMBT)

[0042] Same procedure as Synthetic Example 1 was
repeated but using 3,3'-diaminobiphenyl-4,4'-dithiol (1.0 g,
4.0 mmol) as compound (112) to obtain the title compound
(133) (DMBT) (0.75 g, 1.66 mmol, yield: 42%)).

[0043] ‘HNMR (200 MHz, CDCl,): 8 4.7 (s, 2H), 6.8-7.1
(m, 6H), 7.3 (d, 2H), 7.8 (d, 2H), 8.2 (d, 2H), 8.4 (s, 2H)
Synthetic Example 4
Synthesis of Zn-DMBT
[0044]
OH HO
@rN N\,)<j
= = —
SS
133 (DMBT)

——o
\
=

134 (Zn-DMBT)
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[0045] Same procedure as Synthetic Example 2 was
repeated but using DMBT (0.75 g, 1.66 mmol) obtained as
aboveinstead of using DPBT to obtain the title compound, Zn
(1I) complex of DMBT (compound 134, Zn-DMBT) (0.5 g,
vield: 58%).

[0046] MS/FAB: 516, 1032, 1546 (found)
Synthetic Example 5
Synthesis of 3-DPDB
[0047]
N NH,
HS SH
151
OMe MeO

152
oH HO
N N
4 A\
S S
153 (3-DPDB)

[0048] Same procedure was repeated as Synthetic Example
1 but using compound (151) (1.0 g, 5.8 mmol) as compound
(112)to obtain the title compound (153,3-DPDB) (0.65g,1.7
mmol, yield: 29%).

[0049] 'H NMR (200 MHz, CDCL,): 5 4.8 (s, 2H), 6.8-7.1
(m, 6H), 7.3 (d, 2H), 8.1 (s, 1H), 8.3 (s, 1H)

Synthetic Example 6
Synthesis of Zn-3-DPDB

[0050]

OH HO
N N
G%II@ -
S S

153 (3-DPDB)

PN

LZn Zn

o"/ \o
N %
OO
S S

154 (Zn-3-DPDB)
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[0051] Same procedure as Synthetic Example 2 was
repeated but using 3-DPDB (0.65 g, 1.7 mmol) obtained as
aboveinstead of using DPBT to obtain the title compound, Zn
(1I) complex of 3-DPDB (compound 154, Zn-3-DPDB) (0.3
g, yield: 40%).

[0052] MS/FAB: 439, §79 (found)

Synthetic Example 7

Synthesis of 4-DPDB
[0053]
N SH
1s NH,

171
OMe
N S
4 N\ —_—
N N
MeO
172
OH
N S
/ N\
S N
HO
173 (4-DPDB)

[0054] Same procedure was repeated as Synthetic Example

4 but using compound (171) (1.0 g, 5.8 mmol) as compound
(112) to obtain the title compound (173, 4-DPDB) (0.8 g, 2.1
mmol, yield: 36%).

[0055] 'H NMR (200 MHz, CDCL,): d 4.85 (s, 2H), 6.75-
7.1 (m, 6H), 7.3 (d, 2H), 8.15 (s, 2H)

Synthetic Example 8
Synthesis of Zn-4-DPDB

[0056]

OH
N s
/ N\
S N

173 (4-DPDB)

HO
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-continued
P

/,Zn

o ‘

N. S

4 N\
S N

174 (Zn-4-DPDB)

[0057] Same procedure as Synthetic Example 2 was
repeated but using 4-DPDB (0.8 g, 2.1 mmol) obtained as
aboveinstead of using DPBT to obtain the title compound, Zn
(1) complex of 4-DPDB (compound 174, Zn-4-DPDB) (0.25
g, yield: 27%).

[0058] MS/FAB: 439, 879, 1318 (found)

Example 1

Manufacture of OLED Device Having a Structure
Employing the Luminescent Material of Metal Com-
plex According to the Present Invention

[0059] A transparent electrode ITO thin film (15Q/)
obtained from glass for OLED (manufactured from Sam-
sung-Corning) was subjected to ultrasonic washing sequen-
tially with trichloroethylene, acetone, ethanol and distilled
water, and stored in isopropanol.

[0060] Then, an ITO substrate is equipped on a substrate
folder of a vacuum vapor deposition device, and 4,4',4"-tris
(N,N-(2-naphthyl)-phenylamino)triphenylamine
(2-TNATA) was charged in a cell of the vacuum vapor depo-
sition device. After ventilation to reach the degree of vacuum
in the chamber of 10~° torr, electric current was applied to the
cell to evaporate 2-TNATA to vapor-deposit a hole injecting
layer on the ITO substrate with 60 nm of thickness.

GO

seNogoves
J O

2-TNATA

[0061] Then, N,N'-bis(ct-naphthyl)-N,N'-diphenyl-4,4'-di-
amine (NPB) was charged in another cell of said vacuum
vapor deposition device, and electric current was applied to
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the cell to evaporate NPB to vapor-deposit a hole transport
layer with 20 nm of thickness on the hole injecting layer.

4
atats

[0062] After forming the hole injecting layer and hole
transport layer, metal complex Zn-DPBT according to the
present invention (1:1 metal complex of DBPT prepared in
Synthetic Example 1 and Zn(II) ion) was charged to another
cell of the vapor deposition device, while (NPy),Ir(acac)
represented by the Chemical Formular below as another lumi-
nescent material in still another cell. The two substances were
doped by evaporating them in different rates, to vapor-deposit
a light emitting layer having 30 nm of thickness with 4 to 10
mol % concentration on the hole transport layer.

NPB

X

CH;

— —2
(NPy),Ir(acac)

[0063] Then, tris(8-hydroxyquinoline)-aluminum(I1I)
(Alq) was vapor-deposited with a thickness of 20 nm. Lithium
quinolate (Liq) as an electron injecting layer was then vapor-
deposited with a thickness of 1 to 2 nm, and Al cathode was
vapor-deposited with a thickness of 150 nm by using another
vapor deposition device, to manufacture an OLED.
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Example 2

[0064] An OLED device was manufactured as described in
Example 1, but Zn-DPBT as a metal complex (vapor-depos-
ited in the light emitting layer in Example 1) according to the
invention was vapor-deposited as an electron transport layer
with a thickness of 20 nm.

Comparative Example 1

[0065] An OLED device was manufactured as described in
Fxample 1, but to another cell of the vapor deposition device,
bis(2-methyl-8-quinolinato)(p-phenylphenolato)aluminum
(1II) (BAlq) was charged as a host luminescent material,
while (NPy),Ir(acac) to still another cell, and the two sub-
stances were doped by evaporating them in different rates, to
vapor-deposit a light emitting layer having 30 nm of thickness
with 4 to 10 mol % of doping concentration on the hole
transport layer.

Example 3
Evaluation of Properties of OLED

[0066] Luminous efficiency was measured at 2,000 cd/m?
and 10,000 cd/m? in orderto evaluate the performance of each
OLED prepared in Examples 1 and 2, and Comparative
Example 1.

[0067] FIG.1is an EL spectrum of Comparative Example
1, which employs (NPy),lr(acac) compound emitting
orange-red light as luminescent material, and BAlq as a host,
showing the maximum light emitting peak at about 597 nm.
[0068] When the metal complex according to the present
invention is applied as a light emitting layer, 2-4 nm red shift
of the EL spectrum could be observed, exhibiting rather
advantageous effect from the aspect of color purity.

[0069] FIG. 2 shows current density-voltage property of
Comparative Example 1. As can be shown in FIG. 2, the
driving voltage of the device of Comparative Example 1 was
about 6 V, and current density at 10V was about 88 mA/cm?.
[0070] FIG. 3 shows luminous efficiency-luminance prop-
erty of Comparative Example 1, wherein the luminous effi-
ciency at about 2,000 cd/m? of luminance is about 11.3 cd/A,
while about 9.2 cd/A of luminous efficiency at 10,000 cd/m>
of luminance.

[0071] FIG.4shows current density-voltage property of the
OLED device prepared according to Example 1. As can be
seen, driving voltage of the device of Example 1 employing
metal complex luminescent material comprised of precursor
according to the present invention and metal was about 2.5 to
3V, shows current density of about 88 mA/cm? at about 8.5V,
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which means that the driving voltage is lower by about 1.5V
than that of OLED device of Comparative Example 1.
[0072] As can be seen from FIG. 5 showing the luminous
efficiency-luminance property of the device of Example 1,
luminous efficiency was 16.3 cd/A at 2,000 cd/m?, and about
12.1 cd/A at 10,000 cd/m?: This is higher luminous efficiency
at the same luminance by about 3-5 cd/A, as compared to the
device prepared according to Comparative Example 1.
[0073] On the contrary, as can be seen from FIGS. 6 and 7
showing current density-voltage property and luminous effi-
ciency-luminance of Example 2 where Zn-DPBT, metal com-
plex according to the present invention was applied as light
emitting layer and electron transport layer simultaneously,
current density was about 88 mA/cm2 at about 5.2 V. This
shows lowering of driving voltage by at least 4.5 V as com-
pared to the device of Comparative Example 1, far lower than
that of device of Example 1.

[0074] Further, the device according to Example 1 exhib-
ited 16.1 cd/A of luminous efficiency at 2,000 cd/m? of lumi-
nance, and 13.0 ¢d/A at 10,000 cd/m?: this shows better
luminous efficiency by about 4-5 cd/A as compared to the
device of Comparative Example 1.

[0075] Power efficiency that is important in actual panel is
in inverse proportion to ‘voltage’ (see voltage in the denomi-
nator), so that a device with lower driving voltage becomes
much advantageous from the aspect of electric power con-
sume.

Power Efficiency (Imy/W)=(axluminous efficiency)/
{current densityxvoltage)

[0076] Thus, the OLEDs of Example 1 and Example 2
employing metal complexes according to the present inven-
tion provides the results of having excellent power efficiency
of at least two times in low current density to high current
density as compared to OLED device by means of conven-
tional material. Particularly, in the device of Example 2
wherein light emitting layer and electron transport layer are
used together, the increase of efficiency of about three times
was confirmed.

[0077] Table 1 below shows light emitting properties of
complexes developed according to the present invention. In
terms of performances, excellent properties can be confirmed
as compared to conventional materials.

[Formula 1]

TABLE 1

OLED properties of each compound
(luminescent material B: (NPy);Ir(acac))

Driving  Luminous
voltage  efficiency Power efficiency
v) (cd/A) lm/W

Luminescent @ 88 @2,000 @2,000 @ 10,000
material A ETL MA/em? cd/m? cd/m? cd/m?
BAlg Alq 10.0 11.3 4.7 2.8
Zn-DPBT Alq 8.5 16.3 8.3 4.5
(Syn. Ex. 2)
Zn-DPBT Zn- 5.2 16.1 14.3 8.1
(Syn. Ex. 2) DPBT
Zn-DMBT Alq 6.5 13.5 9.0 6.1
(Syn. Ex. 4)
Zn-3-DPDB Alq 8.1 17.5 9.5 5.0
(Syn. Ex. 6)
Zn-4-DPDB Alq 6.9 14.8 9.5 4.7
(Syn. Ex. 8)
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[0078] As can be seen from Table 1, when the metal com-
plex of precursor having dimmer structure according to the
present invention, in general, EL. performance exhibit
remarkable enhancement.

INDUSTRIAL APPLICABILITY

[0079] Themetal complex luminescent material comprised
of precursor according to the present invention and metal
significantly exhibits performances that lowers driving volt-
age in OLED device and remarkably raises luminous effi-
ciency, so that the material is suitable for material for next
generation and is expected to significantly contribute to
manufacture of OLED in large scale.

1. A precursor of metallic complex for electroluminescent
material represented by Chemical Formula 1.

[Chemical Formula 1]

R
N
/ \_¢g
=7 x>
[Chemical Formula 2]
Ry
Ay N —
N\ \ |/
B X Z

[Chemical Formula 3]

—Z
N=
X5
Ay
By
[Chemical Formula 4]
Ay
By
N
Xl / R2

N
=
=

wherein, a compound represented by Chemical Formula 1
forms A;-A,/B,—B, or A;-B./B,-A, single bond with
each substituent selected from the groups represented by
one of Chemical Formulas 2 to 4; if Z is carbon (C), each
X, and X, independently represents O, S, Se or N-Ph,
and each R, and R, independently represents NH,, OH

Apr. 30,2009

or SH; ifZ is nitrogen (N), each X, and X, independently
represents NH or PH, and each R, and R, is hydrogen.

2. A precursor of metallic complex for electroluminescent
material according to claim 1, which is represented by one of
Chemical Formulas 5 to 8:

[Chemical Formula 5]

R Ry

Xi X

[Chemical Formula 6]

R

Nﬂx’z ; :

Xj N

Ry

R

[Chemical Formula 7]

O

1
1
1 R,
N N
— AN

[Chemical Formula 8]

wherein, each X, and X, independently represents O, S, Se
or N-Ph, and each R, and R, independently represents
NH,, OH or SH.

3. A precursor of metallic complex for electroluminescent

material according to claim 1, which is represented by one of
Chemical Formulas 9 to 12:

[Chemical Formula 9]

|\
N
PN~
N
2/

A

~
A
N
Pra
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13
-continued -continued
[Chemical Formula 11] SH HS
_ I Nj@iN
x Se Se
\ SH HS
N
N N,
[Chemical Formula 12]
N N
x N, N x
N = = N

Xy X5
OH HO

wherein, each X, and X, independently represents NH or
PH.

4. A precursor of metallic complex for electroluminescent
material according to claim 2, which is selected from the
compounds represented one of following Chemical Formu-
las:
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OH HO

OH HO

OH HO
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OH HO
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OH HO
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HS,
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-continued

OH HO
N, N,
= S
’ O O ’
OH HO
N, N.
= =
S O O S
OH HO
N, N,
= =
OH HO
N, N,

SH HS
N N
= S
’ O O ’
SH HS
N N
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-continued -continued
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5. A luminescent material of metallic complex comprised
of a precursor according to claim 1 and metal.

z,

6. A luminescent material of metallic complex comprised
of a precursor according to claim 5, characterized in that the
metal is selected from the group consisting of Be, Zn, Mg and
Al OH

7. An electroluminescent device characterized in that a
luminescent material of metallic complex is contained
between the anode and the cathode.

e
o8
o

8. A precursor of metallic complex for electroluminescent
material according to claim 3, which is selected from the
compounds represented one of following Chemical Formu-
las:

o
jam

are
S
>

OH HO
N N,
4 N\
] 0]

99
Sgcge
b &
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-continued -continued
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-continued -continued

O OO0

SH

OH

=z
pad——s pa——
Z== Z===
/ N\
— 7,
7\

SH

(.
;
A

\

SH

9. A luminescent material of metallic complex comprised
of a precursor according to claim 2 and metal.

22}
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N N 10. A luminescent material of metallic complex comprised
of a precursor according to claim 3 and metal.
11. A luminescent material of metallic complex comprised

SH . .
of a precursor according to claim 4 and metal.
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