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Description

Technical Field

[0001] The present invention relates to imidazole derivatives having novel structures, and organic electronic device
using the same.
[0002] This application claims the benefit of the filing date of Korean Patent Application Nos. 10-2005-0066731, filed
on 2005. 07. 22, with the Korean Intellectual Property Office.

Background Art

[0003] As used herein, the term "organic electronic devices" refers to devices wherein charge exchange between
electrodes and organic layers occurs using holes and/or electrons. The organic electronic devices can be broadly divided,
according to the operating principle, into the following two groups. The first group includes electronic devices in which
excitons are formed in an organic layer by photons from an external light source introduced into the devices, and are
separated into electrons and holes, which are then transferred to different electrodes so as to be used as current sources
(voltage sources). The second group includes electronic devices in which voltage or current is applied to at least two
electrodes to inject holes and/or electrons into an organic semiconductor forming an interface with the electrodes, such
that the devices operate using the injected electrons and holes.
[0004] Examples of the organic electronic devices include organic light-emitting devices, organic solar cells, organic
photoconductor (OPC) drums, and organic transistors, all of which require a hole injection or transport material, an
electron injection or transport material, or a light emitting material for driving thereof. A description will be given below
mainly of organic light-emitting devices, however, the principle of action of the hole injection or transport material, the
electron injection or transport material, and the light-emitting material is similar between organic electronic devices.
[0005] In general, an organic light-emitting phenomenon is a phenomenon in which electrical energy is transformed
into light energy by means of an organic material. The organic light-emitting device employing the organic light-emitting
phenomenon generally has a structure comprising an anode, a cathode and an organic layer interposed therebetween.
Herein, the organic layer frequently consists of a structure of a plurality of layers made of different materials in order to
increase the efficiency and stability of the organic light-emitting device. For example, it may consist of a hole injection
layer, a hole transport layer, a light-emitting layer, an electron transport layer, an electron injection layer and the like. In
this structure of the organic light-emitting device, when voltage is applied between the two electrodes, holes and electrons
are injected into the organic layer from the anode and the cathode, respectively. When the holes and electrons injected
as described above are recombined, excitons are formed. When the excitons drop to a ground state, light is emitted.
This organic light-emitting device is known to have various characteristics, including spontaneous emission, high bright-
ness, high efficiency, low driving voltage, wide viewing angle, high contrast, and high-speed response characteristics.
[0006] Materials for forming the organic layer in the organic light-emitting device can be divided, according to function,
into light-emitting materials and charge transport materials, for examples, hole injection materials, hole transport mate-
rials, electron transport materials, electron injection materials and the like. Also, light-emitting materials can be divided,
according to the color of light emission, into blue, green and red light-emitting materials, and yellow and orange light-
emitting materials required for exhibiting more natural colors. Meanwhile, if only one material is used as light-emitting
material, there occur problems in that the peak emission wavelength shifts to a long wavelength due to the interaction
between molecules, thereby reducing color purity, or the efficiency of the device is reduced due to a quenching effect.
For this reason, in order to improve color purity and to increase light emission efficiency through energy transfer, a host/
dopant system can be used as a light-emitting material.
[0007] In order for the organic light-emitting device to sufficiently exhibit the above-described excellent characteristics,
materials forming the organic layer in the device (e.g., a hole injection material, a hole transport material, a light-emitting
material, an electron transport material, an electron injection material, etc.) must be stable and efficient materials.
However, the development of efficient organic layer materials for the organic light-emitting devices is not yet sufficient,
and thus there remains a need for the development of new materials. There is also the need to develop these materials
for other organic electronic devices.
[0008] In GB 1,054,107, dye compounds containing a trimethylene naphtimidazole scaffold are disclosed which are
useful as silver halide sensitizers.
[0009] In JP 09-73181 A, an electrophotographic photoreceptor is disclosed which contains a photosensitive layer on
an electrically conductive substrate, wherein the photosensitive layer contains an azo pigment which has a substructure
in which a naphthimidazole is condensed to a phenol ring.
[0010] In JP 2005-044790 A, an organic electroluminescent element is disclosed which has at least one light-emitting
layer and a layer containing a compound having a benzimidazole substructure between a cathode and said light-emitting
layer.
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[0011] A. N. Frolov and N. I. Rtishev in Russian Journal of Organic Chemistry, vol. 33, no. 2, 1997, pages 246-250
report on investigations regarding the effect of an aromatic ring on the regioselectivity of photocyclization of o-haloaryl-
heterylamines. Compounds containing a scaffold of aromatic hydrocarbons condensed to an imidazole moiety are
described as reaction products of said photocyclization reactions.

Disclosure of Invention

Technical Problem

[0012] The present inventors have discovered imidazole derivatives having new structures and found that these com-
pounds can perform the role of hole injection, hole transport, electron injection, electron transport and/or light emission
in organic electronic devices, including organic light-emitting devices.
[0013] Thus, it is an object of the present invention to provide imidazole derivatives having novel structures and organic
electronic device using the same.

Technical Solution

[0014] The present invention provides an organic electronic device comprising a first electrode, a second electrode
and one or more organic layers disposed between the first and second electrodes, in which at least one layer of the
organic layers comprises a compound represented by Formula 1: 

wherein R1 to R10 are each independently or together selected from the group consisting of hydrogen, a substituted or
unsubstituted alkyl group, a substituted or un-substituted alkoxy group, a substituted or unsubstituted alkenyl group, a
substituted or unsubstituted aryl group, a substituted or unsubstituted arylamine group, a substituted or unsubstituted
heterocyclic group, a substituted or unsubstituted alicyclic group, a substituted or unsubstituted silicon group, a substituted
or unsubstituted boron group, an amino group, a nitrile group, a nitro group, a halogen group, an amide group, and an
ester group, wherein two substituents adjacent to each other may form an alicyclic or heterocyclic ring together.
[0015] Also, the present invention provides imidazole derivatives represented by Formula 2: 

wherein R1 to R10 are each independently or together selected from the group consisting of hydrogen, a substituted or
unsubstituted alkyl group, a substituted or unsubstituted alkoxy group, a substituted or unsubstituted alkenyl group, a
substituted or unsubstituted aryl group, a substituted or unsubstituted arylamine group, a substituted or unsubstituted



EP 1 824 942 B1

4

5

10

15

20

25

30

35

40

45

50

55

heterocyclic group, a substituted or unsubstituted alicyclic group, a substituted or unsubstituted silicon group, a substituted
or unsubstituted boron group, an amino group, a nitrile group, a nitro group, a halogen group, an amide group, and an
ester group, wherein two substituents adjacent to each other may form an alicyclic or heterocyclic ring together, provided
that all of R1 to R10 are not simultaneously hydrogen.
[0016] Hereinafter, the present invention will be described in detail.
[0017] For description, the steric structure of the compound of Formula 1 can be divided into moieties A and B as
shown in the following figure.
[0018]

[0019] The moiety A, in which a naphthalene group forms a fused ring with an imidazole group, has a generally planar
structure, like an anthracene structure, while showing blue emission. Typically, in the case of a compound in which each
of R1 and R2 in Formula 1 is a 2-naphthyl group and R in the moiety B is hydrogen, i.e., a compound containing five-
membered aromatic heterocycles, which are one more than those of anthracene, the compound had a maximum ab-
sorption wavelength (λmax) of 360 nm and a band gap of 2.95 eV. From this fact, the core represented by the moiety A
can be expected to have a blue emission band slightly shifted to the long wavelength region compared to anthracene.
[0020] It is known that the imidazole group is frequently used as a substituent group of an electron injection and/or
transport material or a light-emitting material in organic light-emitting devices, and has an important effect on electron
injection or transport or light emission. Thus, because the moiety A of the compound of Formula 1, which has a structure
forming a fused ring with an imidazole group, still has the nature of the imidazole group, it has the n-type nature, in which
electron injection and transfer is easy. As used herein, the term "n-type nature" generally refers to a conductive property
according to the LUMO level, and thus an anionic property resulting from the formation of electrons.
[0021] For example, a compound, in which R1 and R2 in the structure of Formula 1 are substituted with a 2-naphthyl
group and R is hydrogen, was measured to have a HOMO value of 5.8-6.0 eV, which corresponds to a relatively low
energy level. Also, the LUMO value of the compound was measured to be 2.9-3.1 eV. Such HOMO and LUMO values
shows that the compound can perform electron transport in organic light-emitting devices, and when used as the material
of an electron transport layer, it  can also perform the role of hole-blocking that prevents holes injected and transported
from a hole injection layer and hole transport layer from being injected into a cathode located at the opposite side so as
to reduce the stability of the devices.
[0022] Moreover, R1 to R10 in the structure of Formula 1 can be introduced with various substituents. Thus, the energy
level or energy band gap of the compound of Formula 1 can be variously controlled to various levels by introducing into
the structure of Formula 1 an arylamine substituent that is resistant to holes, or a substituent having a suitably controlled
conjugation length. The compound of Formula 1, which has an energy level controlled by the introduction of such various
substituents, can be used not only as electron injection and transport materials, but also as hole injection, hole transport
and light-emitting materials. In the present invention, among the compounds of Formula 1, compounds having suitable
energy levels according to substituents are selected and used in organic electronic devices, including organic light-
emitting devices, and thus devices having low driving voltage and high light efficiency can be realized.
[0023] Also, because R1 to R10 in Formula 1 are introduced with various substituents, the pi-pi interaction in the
compound structure can be reduced to suppress excimer or exciplex formation, which occurs in materials having a
planar structure.
[0024] Hereinafter, the substituents in Formula 1 or Formula 2 will be described in detail.
[0025] The alkyl group, alkoxy group and alkenyl group of R1 to R10 in Formula 1 or Form ula 2 preferably have 1 to
30 carbon atoms.
[0026] Examples of the aryl group of R1 to R10 in Formula 1 or Formula 2 include a phenyl group, naphthyl group,
anthranyl group, biphenyl group, pyrenyl group and perylene group, but are not limited thereto.
[0027] Example of the arylamine group of R1 to R10 in Formula 1 or Formula 2 include a diphenylamine group, phe-
nylnaphthylamine group, ditolylamine group, phenyltolylamine group, carbazole group and triphenylamine group, but
are not limited thereto.
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[0028] Examples of the heterocyclic group of R1 to R10 in Formula 1 or Formula 2 include a pyridyl group, a bipyridyl
group, acridyl group, thiophene group, imidazole group, oxazole group, thiazole group and quinolinyl group, but are not
limited thereto.
[0029] Examples of the halogen group of R1 to R10 in Formula 1 or Formula 2 include fluorine, chlorine, bromine and
iodine.
[0030] In the present invention, when R1 to R10 in Formula 1 or Formula 2 are substituted with other substituents,
these substituents are preferably selected from the group consisting of an alkyl group, alkenyl group, aryl group, arylamine
group, heterocyclic group and alicyclic group. When the compounds of Formula 1 or 2 have the above-described sub-
stituents, the physical properties of the above-described core structure do  not change depending on the kind of sub-
stituent.
[0031] In Formula 1 and Formula 2, preferably, R1 and R2 are not simultaneously hydrogen, and are each independently
selected from hydrogen, a substituted or unsubstituted alkenyl group, a substituted or unsubstituted aryl group, a sub-
stituted or unsubstituted arylamine group, and a substituted or unsubstituted heterocyclic group, R3 to R6 are each
independently selected from the group consisting of hydrogen, a nitrile group, a substituted or unsubstituted aryl group,
a substituted or unsubstituted arylamine group, and a substituted or unsubstituted heterocyclic group, and R1 to R10 are
each independently selected from the group consisting of hydrogen, a nitrile group, an alkyl group, a substituted or
unsubstituted alkenyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted arylamine group,
and a substituted or unsubstituted heterocyclic group.
[0032] More preferably, R1 and R2 in Formula 1 or Formula 2 are selected from the group consisting of an alkenyl
group, aryl group, arylamine group and heterocyclic group, R3 to R6 are hydrogen, and R1 to R10 are selected from the
group consisting of hydrogen, a nitrile group, alkyl group, alkenyl group, aryl group, arylamine group and heterocyclic
group.
[0033] Specific examples of the compounds of Formula 1 or 2 include compounds represented by the following formulas,
but the scope of the present invention is not limited only to these compounds.
[0034]

[0035]
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[0036]
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[0037]
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[0038]

[0039]
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[0040]
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[0041]

[0042] The above-described compounds according to the present invention can be prepared in the following manner.
[0043] For example, the compounds of Formula 1 or Formula 2 can be prepared using a method comprising the steps of:
[0044] a) allowing substituted or unsubstituted 2,3-dihalogen-1,4-naphthoquinone to react with substituted or unsub-
stituted ortho-aminopyridine derivatives;
[0045] b) converting the ketone group of the compounds obtained in said step a) into alcohol so as to prepare dialcohol
compounds; and
[0046] c) reducing the dialcohol compounds obtained in said step b) to produce a naphthalene group in the compounds.
[0047] In another embodiment, the compounds of Formula 1 or Formula 2 can be prepared using a method comprising
the steps of:
[0048] a) allowing substituted or unsubstituted 2,3-dihalogen-1,4-naphthoquinone to react  with substituted or unsub-
stituted ortho-aminopyridine derivatives;
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[0049] b) reducing the naphthoquinone group of the compounds obtained in said step a) to produce a naphthalene
group;
[0050] c) introducing bromine (Br) into each of positions to be substituted with R1 and R2 in the compounds obtained
in said step b); and
[0051] d) using boronic acid or borate to introduce substituents into the positions introduced with the bromo group in
the compounds obtained in said step c).
[0052] In said method, the bromine introduction step c) can be carried out by allowing the compounds to react with
NBS (N-bromosuccinimide) or Br2 in the presence of a solvent such as chloroform, acetic acid or DMF (dimethylforma-
mide).
[0053] Hereinafter, the method for preparing the compounds of Formula 1 or Formula 2 will be described in further detail.
[0054] In one embodiment, the inventive compounds can be prepared in the following manner according to Reaction
Scheme 1. As starting materials, substituted or unsubstituted 2,3-dichloro or dibromo 1,4-naphthoquinone and substituted
or un-substituted ortho-aminopyridine compounds can be used. The substituted or unsubstituted ortho-aminopyridine
compounds may be, for example, compounds represented by the following formulas, but are not limited thereto:
[0055]

[0056] wherein X is selected from the group consisting of hydrogen, a substituted or unsubstituted alkyl group, sub-
stituted or unsubstituted alkoxy group, substituted or unsubstituted alkenyl group, substituted or unsubstituted aryl group,
substituted or unsubstituted arylamine group, substituted or unsubstituted heterocyclic group, substituted or unsubstituted
alicyclic group, substituted or unsubstituted silicon group, substituted or unsubstituted boron group, amino group, nitrile
group, nitro group, halogen group, amide group, and ester group. X may be at least two in number, in which case these
substituents can be different from each other.
[0057] Using said starting materials, compound B can be prepared according to Reaction Scheme 1 below.
[0058]

[0059] wherein X and Y are each independently selected from the group consisting of hydrogen, a substituted or
unsubstituted alkyl group, substituted or unsubstituted alkoxy group, substituted or unsubstituted alkenyl group, substi-
tuted or unsubstituted aryl group, substituted or unsubstituted arylamine group, substituted or unsubstituted heterocyclic
group, substituted or unsubstituted alicyclic group, substituted or un-substituted silicon group, substituted or unsubstituted
boron group, amino group, nitrile group, nitro group, halogen group, amide group, and ester group. Each of said X and
Y may be at least two in number, in which case these substituents X or Y can be different from each other.
[0060] Then, an R1 or R2 substituent having a bromo group may be allowed to react with said compound B in the
presence of t-BuLi or n-BuLi and THF so as to prepare a dialcohol compound having the R1 and R2 substituents. Then,
this compound may be allowed to react in KI, NaH2PO2·H2O and acetic acid so as to prepare the compound of Formula
1, having the R1 and R2 substituents. This reaction can be represented by, for example, Reaction Scheme 2 below.
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[0061]

[0062] wherein X and Y are each independently selected from the group consisting of hydrogen, a substituted or
unsubstituted alkyl group, substituted or unsubstituted alkenyl group, substituted or unsubstituted aryl group, substituted
or unsubstituted heterocyclic group, substituted or unsubstituted alicyclic group, and substituted or un-substituted  silicon
group. Each of X and Y may be at least two in number, in which case these substituents X or Y can be different from
each other. Also, in Reaction Scheme 2, R is R1 or R2 in Formula 1 or 2 and is selected from the group consisting of
hydrogen, a substituted or unsubstituted alkyl group, substituted or unsubstituted alkoxy group, substituted or unsubsti-
tuted alkenyl group, substituted or unsubstituted aryl group, substituted or unsubstituted arylamine group, substituted
or unsubstituted heterocyclic group, substituted or unsubstituted alicyclic group, substituted or unsubstituted silicon
group, substituted or unsubstituted boron group, amino group, nitrile group, nitro group, halogen group, amide group,
and ester group. Preferably, it is a substituted or unsubstituted aryl group, substituted or unsubstituted arylamine group,
substituted or unsubstituted heterocyclic group, or substituted or unsubstituted alkenyl group. In Reaction Scheme 2
above, R1 and R2 may be different from each other, but are preferably the same substituents.
[0063] In another embodiment of the present invention, the inventive compounds can be prepared in the following
manner. First, the compound B prepared according to Reaction Scheme 1 may be allowed to react according to Reaction
Scheme 3 below to prepare compounds F and G. 

[0064] wherein X and Y have the same meanings as defined above for Reaction Scheme 1.
[0065] Meanwhile, a boronate compound E can be prepared according to Reaction Scheme 4: 

[0066] wherein R is selected from the group consisting of a substituted or unsubstituted alkyl group, substituted or
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unsubstituted alkenyl group, substituted or unsubstituted aryl group, substituted or unsubstituted heterocyclic group,
and substituted or unsubstituted alicyclic group, and M is halogen.
[0067] Then, the compound E may be allowed to react with the compound G using Suzuki  coupling according to
Reaction Scheme 5 so as to prepare the inventive compound: 

[0068] wherein R, X and Y have the same meanings as defined above in Reaction Schemes 1, 2 and 4. In Reaction
Scheme 5, R is R1 or R2 in Formula 1 or 2, and R1 and R2 may be different from each other, but are preferably the same
substituents.
[0069] The organic electronic device according to the present invention can be fabricated using conventional methods
and materials for fabricating organic electronic devices, except that the above-described compounds are used to form
at least one organic layer. Hereinafter, an organic light-emitting device will be illustrated.
[0070] In one embodiment of the present invention, the organic light-emitting device may have a structure comprising
a first electrode, a second electrode and an organic layer interposed therebetween, and can be fabricated using a
conventional method and materials for fabricating organic light-emitting devices, except that the inventive compound is
used in at least one organic layer in the organic light-emitting device. The structure of the organic light-emitting device
according to the present invention is illustrated in FIG. 1.
[0071] For example, the organic light-emitting device according to the present invention can be fabricated by depositing
metal, conductive metal oxide or an alloy thereof on a substrate using a PVD (physical vapor deposition) process such
as sputtering or e-beam evaporation so as to form an anode on the substrate, forming thereon organic layers, including
a hole injection layer, hole transport layer, light-emitting layer and electron transport layer, and then depositing thereon
a material which can be used as a cathode. In addition to this method, the organic light-emitting device can also be
made by sequentially depositing a cathode material, an organic layer structure and an anode material on a substrate
(see International Patent Application Publication No. W02003/012890).
[0072] The organic layer structure may be a multilayer structure comprising a hole injection layer, hole transport layer,
light-emitting layer and electron transport layer, but is not limited thereto, and may also be a single-layer structure. Also,
the organic layer structure can be formed to have a reduced number of layers using various polymer materials through
a solvent process other than the vapor deposition process, for example, a spin coating process, dip coating process,
doctor blading process, screen printing process, inkjet printing process, or thermal transfer process.
[0073] The anode material is preferably a material which has a high work function so as to make it easy to inject holes
into the organic layer. Specific examples of the anode material, which can be used in the present invention, include, but
are not limited to, metals such as vanadium, chromium, copper, zinc and gold, or alloys thereof; metal oxides such as
zinc oxide, indium oxide, indium tin oxide (ITO) and indium zinc oxide (IZO); combinations of metal and oxide, such as
ZnO:Al and SnO2 :Sb; and conductive polymers such as poly(3-methylthiophene), poly[3,4-(ethylene-1,2-dioxy)thi-
ophene] (PEDT), polypyrrole and polyaniline.
[0074] The cathode material is preferably a material which has a low work function so as to make it easy to inject
electrons into the organic layers. Specific examples of cathode material that can be used in the present invention include,
but are not limited to, metals such as magnesium, calcium, sodium, potassium, titanium, indium, yttrium, gadolinium,
aluminum, silver, tin and lead, or alloys thereof; and multilayer structure materials such as LiF/Al and LiO2/Al.
[0075] As for the hole injection material, it is preferable to use a material that can receive holes from the anode well
at low voltage, and has a HOMO (highest occupied molecular orbital) between the work function of the anode material
and the HOMO of the surrounding organic layers. Specific examples of hole injection material that can be used in the
present invention include metal porphyrine, oligothiophene, arylamine-based organic material, hexanitrile hexaazat-
riphenylene, quinacridone-based organic material, perylene-based organic material, anthraquinone, and polyaniline-
based and polythiophene-based conductive polymers, but are not limited thereto.
[0076] As for the hole transport material, it is preferable to use a material which can transfer holes from the anode or
the hole injection layer to the light-emitting layer, and which has high hole mobility. Specific examples thereof include,
but are not limited to, arylamine-based organic material, conductive polymers, and block copolymers having both con-
jugated portions and non-conjugated portions.
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[0077] As for the light-emitting material, it is preferable to use a material which can emit light in the visible spectrum
by readily receiving holes and electrons from the hole transport layer and the electron transport layer, respectively, and
recombining the received holes and electrons with each other, and has good quantum efficiency for fluorescence or
phosphorescence. Specific examples thereof include, but are not limited to, 8-hydroxyquinoline aluminum complex
(Alq3); carbazole-based compounds; dimerized styryl compounds; BAlq; 10-hydroxybenzoquinoline-metal compounds;
compounds of benzoxazole, benzothiazole and benzimidazole series; polymers based on poly-phenylenevinylene (PPV);
spiro compounds; and polyfluorene and rubrene.
[0078] As for the electron transport material, it is preferable to use a material which can transfer electrons from the
cathode to the light-emitting layer, and which has high  electron mobility. Specific examples thereof include, but are not
limited to, aluminum complex of 8-hydroxyquinoline; complex including Alq3; organic radical compounds; hydroxyflavone-
metal complex.
[0079] The organic light-emitting structure according to the present invention may have a top emission structure, a
bottom emission structure or a top and bottom emission structure according to the kind of material used.
[0080] The compounds according to the present invention can also act in organic electronic devices, including organic
solar cells, organic photoconductors and organic transistors, according to a principle similar to the principle applicable
to the organic light-emitting device.

Brief Description of the Drawings

[0081] FIG. 1 illustrates the structure of an organic light-emitting device according to one embodiment of the present
invention.
[0082] FIG. 2 shows the MS spectrum of the compound of Formula 1-3 according to the present invention.
[0083] FIG. 3 shows the MS spectrum of the compound of Formula 1-21 according to the present invention.
[0084] FIG. 4 shows the UV spectrum of the compound of Formula 1-21 according to the present invention.

Best Mode for Carrying Out the Invention

[0085] Hereinafter, the present invention will be described in further detail with reference to Preparation Examples
and Test Examples. It is to be understood, however, that these examples are not to be construed to limit the scope of
the present invention.
[0086] Examples 1: Preparation of compound of Formula 1-3
[0087] 1. Preparation of compound 3B

[0088] 2.5 g (8.0 mmol) of 2,3-dichloro-1,4-naphthoquinone and 1.0 g (10.7 mmol) of 2-aminopyridine were dissolved
in 11 ml of ethanol (EtOH) and heated and stirred for 4 hours. The reaction solution was then added to 40 ml of acetic
acid without further purification, and heated and stirred for 2 hours. After lowering the reaction temperature to room
temperature, the formed precipitate was separated through filtration, yielding 1.5 g (65% yield) of the compound 3B (X
and Y = H).
[0089] MS [M+H]+= 249
[0090] 2. Preparation of compound 3C
[0091]
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[0092] 3.06 g (14.8 mmol) of 2-bromonaphthalene was dissolved in 140 ml of tetrahydrofuran. Then, the solution was
cooled to -78 °C, and 10.4 ml (17.7 mmol) of a 1.7 M solution of t-BuLi (t-butyl lithium) in hexane was slowly added
thereto using a syringe, followed by stirring for 1 hour. To the stirred solution, 1.48 g (5.9 mmol) of the compound 3B (X
and Y = H) prepared in said step 1 was added and the mixture was warmed to room temperature and stirred for 5 hours.
After the reaction was terminated with a saturated ammonium chloride solution, the reaction product was extracted with
tetrahydrofuran (20 ml x 2), dried with anhydrous magnesium sulfate and then filtered under reduced pressure. The
filtrate was evaporated under reduced pressure to remove the solvent, and the residue was heated and stirred in toluene
(20 ml) for 2 hours. After cooling to room temperature, the formed precipitate was filtered under reduced pressure,
yielding 1.63 g (56% yield) of the compound 3C.
[0093] MS [M+H]+= 505
[0094] 3. Preparation of compound of formula 1-3
[0095]

[0096] 1.63 g (3.2 mmol) of the compound 3C (X and Y = H, and R = naphthalene), 1.61 g (9.6 mmol) of potassium
iodide (KI) and 2.05 g (19.3 mmol) of sodium hypophosphite (NaH2PO2·H2O) were added to acetic acid (32 ml), and
the solution was heated and stirred for 5 hours. After cooling to room temperature, the precipitate was filtered under
reduced pressure. The precipitate was added to tetrahydrofuran (20 ml), 1 N NaOH solution (20 ml) was added thereto,
and the mixture was stirred for 1 hour. The stirred solution was extracted with tetrahydrofuran (20 ml x 2) and then dried
with  anhydrous magnesium sulfate (MgSO4), followed by filtration. The filtrate solution was evaporated under reduced
pressure to remove the solvent, yielding 2.0 g (80% yield) of the compound of Formula 1-3.
[0097] MS [M+H]+= 471.
[0098] Example 2: Another method for preparing compound of Formula 1-3
[0099] 1. Preparation of compound 3E (R = 2-naphthyl group in compound E of Reaction Scheme 4)
[0100] 1.3 g (6.27 mmol) of 2-bromonaphthalene, 33.4 mg (0.19 mmol) of palladium chloride (PdCl2) and 98.6 mg
(0.38 mmol) of triphenyl phosphine (PPh3) were dissolved in dioxane (20 ml), and then 2.62 ml (18.8 mmol) of triethylamine
(NEt3) and 1.36 ml (9.4 mmol) of 4,4,5,5-tetramethyl-1,3,2-dioxaborolane were added thereto. After heating to 80 °C,
the mixture solution was stirred for 6 hours. After cooling to room temperature, water and brine were added to the reaction
mixture, and then the reaction product was extracted with ethyl ether (20 ml x 2). The extracted material was dried with
anhydrous magnesium sulfate and then filtered under reduced pressure, and the solvent was removed under reduced
pressure. Recrystallization yielded the compound 3E (R = 2-naphthyl group in compound E of Reaction Scheme 4).
[0101] 2. Preparation of compound 3F (X and Y = H in compound F of Reaction Scheme 3)
[0102] To 20 g of activated zinc, 165 ml of distilled water, 24.8 g of sodium hydroxide (NaOH) and 3.0 g (12.1 mmol)
of the compound B (X and Y = H) were added, and the mixture solution was heated and stirred for 24 hours. After cooling
to room temperature, the stirred solution was filtered through celite, and the filtrate was extracted with dichloromethane
(50 ml x 3), dried with anhydrous magnesium sulfate and then filtered under reduced pressure. The filtrate was evaporated
under reduced pressure to remove the solvent, and the residue was recrystallized with ethyl ether and hexane, yielding
1.5 g (58% yield) of the compound 3F (X and Y = H).
[0103] 3. Preparation of compound 3G (X and Y = H in compound G of Reaction Scheme 3)
[0104] 1.5 g (6.0 mmol) of compound F (X and Y = H) and 3.1 g (17.2 mmol) of NBS (N-bromosuccinimide) were
dissolved in 70 ml of dimethylformamide (DMF) and then stirred at room temperature for 40 minutes. The formed
precipitate was filtered under reduced pressure, yielding 2 g (77% yield) of the compound 3G (X and Y = H).
[0105] 4. Preparation of compound of Formula 1-3
[0106] 68 mg (0.3 mmol) of palladium acetate (Pd(OAc)2), 158 mg (0.6 mmol) of triphenylphosphine (PPh3), 6.6 mmol
of the compound 3E and 3.82 g (18 mmol) of tripotassium phosphate (K3PO4) were dissolved in 20 ml of tetrahydrofuran
(THF), and 3.38 g (9 mmol) of the compound 3G was added thereto. After heating to 80 °C, the  mixture solution was
stirred for 24 hours, cooled to room temperature and then recrystallized, yielding the desired compound of Formula 1-3.
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[0107] Example 3: Preparation of compound of Formula 1-18
[0108] 1. Preparation of compound 18B-1
[0109]

[0110] 5 g (15.9 mmol) of 2,3-dichloro-1,4-naphthoquinone and 5.47 g (31.6 mmol) of 2-amino-5-bromopyridine were
dissolved in 100 ml of ethanol (EtOH), and the solution was heated and stirred for 16 hours. After cooling to room
temperature, 50 ml of 4N HCl solution was added to the reaction solution, and the mixture solution was heated and
stirred for 5 hours. After cooling to room temperature, the precipitate was filtered, sufficiently washed with water, and
then dried, yielding 5.4 g (88.6% yield) of an acetate of the compound 18B-1.
[0111] MS [M+H]+= 327(Br x 1)
[0112] 2. Preparation of compound 18B-2
[0113]

[0114] 4 g (12.2 mmol) of the acetate of the compound 18B-1 was heated and stirred for 16 hours without further
purification together with 2.1 g (12.2 mmol) of naphthylboronic acid, 0.7 g (0.61 mmol) of Pd(PPh3)4, 100 ml of 2 M K2
CO3 solution and 100 ml of THF solution. After lowering the reaction temperature to room temperature, the formed solid
was filtered, sufficiently washed with water and ethanol and then dried, yielding 3.74 g (82% yield) of the compound
18B-2 as an intermediate compound.
[0115] MS [M+H]+= 375
[0116] 3. Preparation of compound 18C (X = 2-naphthyl group, Y = H, R = 2-naphthyl group in compound C of
Reaction Scheme 2)
[0117] 5.48 g (87% yield) of the compound 18C was prepared in the same manner as in the section 2 of Example 1,
except that the compound 18B-2 prepared in said section 2 was used in place of the compound 3B.
[0118] MS [M+H]+= 631
[0119] 4. Preparation of compound of Formula 1-18
[0120]

[0121] 4.3 g (83% yield) of the compound of Formula 1-18 was prepared in the same manner as in the section 3 of
Example 1, except that the compound 18C prepared in said section 3 was used in place of the compound 3C.
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[0122] MS [M+H]+= 597
[0123] Example 4: Preparation of compound of Formula 1-21
[0124] 1. Preparation of compound 21B-1
[0125]

[0126] The compound 21B-1 was prepared in the same manner as in the section 2 of Example 3, except that 4-
formylphenylboronic acid was used in place of 2-naphthylboronic acid.
[0127] MS [M+H]+= 353
[0128] 2. Preparation of compound 21B-2
[0129]

[0130] 3.9 g (11 mmol) of the compound 21B-1, 2 g (11 mmol) of N-phenyl-1,2-phenylenediamine and 60 ml of N,N-
dimethylacetamide were mixed with  each other and heated at 160 °C for 10 hours. After removing the solvent under
reduced pressure, the reaction product was stirred in 100 ml of ethanol, thus obtaining 3.4 g (56% yield) of the compound
21B-2 as a yellow solid.
[0131] MS [M+H]+= 517
[0132] 3. Preparation of compound 21C
[0133]

[0134] 4.8 g (92% yield) of the compound 21C was prepared in the same manner as in section 2 of Example 1, except
that the compound 21B-2 prepared in said section 2 was used in place of the compound 3B.
[0135] MS [M+H]+= 673.
[0136] 4. Preparation of compound of Formula 1-21
[0137]

[0138] 2.7 g (67% yield) of the compound of Formula 1-21 was prepared in the same manner as in section 3 of Example
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1, except that the compound 21C prepared in said section 3 was used in place of the compound 3C.
[0139] MS [M+H]+= 739.
[0140] Test Example 1
[0141] A glass substrate having a thin film of ITO (indium tin oxide) coated thereon to a thickness of 1500 Å was
immersed in distilled water having a detergent dissolved therein, and was ultrasonically washed. Herein, as the detergent,
a product commercially available from Fischer Co. was used, and as for the distilled water, distilled water filtered two
times through a filter manufactured by Millipore Co. was used. The ITO was washed for 30 minutes and then ultrasonically
washed two times with distilled water for 10 minutes. After completion of the distilled water washing, the substrate was
ultrasonically washed with a mixed solvent of isopropyl alcohol, acetone and methanol, dried and then transported into
a plasma cleaner. Also, the substrate was cleaned using oxygen plasma for 5 minutes and then transported into a
vacuum evaporator.
[0142] On the ITO transparent electrode thus prepared, hexanitrile hexaazatriphenylene was thermally deposited in
a vacuum to a thickness of 500 Å, thus forming a hole injection layer. On the hole injection layer, hole transport material
NPB was deposited in a vacuum to a thickness of 400 Å, and then an Alq3 compound was deposited in a vacuum to a
thickness of 300 Å thus forming a light-emitting layer.
[0143]

[0144] On the light-emitting layer, the compound of Formula 1-3 prepared in Example 1, was deposited in a vacuum
to a thickness of 200 Å thus forming an electron injection and transport layer. On the electron injection and transport
layer, 5 Å thick lithium fluoride (LiF) and 2500 Å thick aluminum were sequentially deposited, thus forming a cathode.
[0145] In the above procedures, the deposition rate of the organic materials was maintained at 1 Å/sec, the deposition
rate of lithium fluoride was maintained at 0.2 Å/sec, and the deposition of aluminum at 3-7 Å/sec.
[0146] A forward electric field of 6.6 V was applied to the above-fabricated organic light-emitting device and, as a
result, green light corresponding to x=0.33 and y=0.56 on the basis of the 1931 CIE color coordinate was observed at
a current density of 50 mA/h. Also, a forward electric field of 7.16 V was applied and, as a result, green light having an
efficiency of 2.7 cd/A was observed at a current density of 100 mA/h.
[0147] Test Example 2
[0148] On the ITO electrode prepared as described in Test Example 1 above, hexanitrile  hexaazatriphenylene (500
Å), 4,4’-bis[N-(1-naphthyl)-N-phenylamino]biphenyl (NPB) (400 Å), the compound (200 Å) of Formula 1-3 prepared in
Example 1, and Alq3 (300 Å), were sequentially thermally deposited in a vacuum, thus forming a hole injection layer,
hole transport layer, light-emitting layer and electron transport layer, respectively. On the electron transport layer, 12 Å
thick lithium fluoride (LiF) and 2000 Å thick aluminum were sequentially deposited, thus forming a cathode. An organic
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light-emitting device was fabricated in this way.
[0149] A forward electric field of 5.6 V was applied to the above-fabricated organic light-emitting device and, as a
result, blue light corresponding to x=0.18 and y=0.24 on the basis of the 1931 CIE color coordinates was observed at
a current density of 50 mA/h. Also, a forward electric field of 9.96 V was applied and, as a result, blue light having an
efficiency of 2.1 cd/A was observed at a current density of 100 mA/h.
[0150] Test Example 3
[0151] On the ITO electrode prepared as described in Test Example 1 above, hexanitrile hexaazatriphenylene (500
Å), 4,4’-bis[N-(1-naphthyl)-N-phenylamino]biphenyl (NPB) (400 Å), Alq3 (300 Å), and the compound (200 Å) of Formula
1-21 prepared in Example 3, were sequentially thermally deposited in a vacuum, thus forming a hole injection layer,
hole transport layer, light-emitting layer and electron transport layer, respectively. On the electron transport layer, 12 Å
thick lithium fluoride (LiF) and 2000 Å thick aluminum were sequentially deposited, thus forming a cathode. An organic
light-emitting device was fabricated in this way.
[0152] A forward electric field of 6.3 V was applied to the above-fabricated organic light-emitting device and, as a
result, green light corresponding to x=0.32 and y=0.55 on the basis of the 1931 CIE color coordinates was observed at
a current density of 50 mA/h. Also, a forward electric field of 8.65 V was applied and, as a result, green light having an
efficiency of 4.6 cd/A was observed at a current density of 100 mA/h.
[0153] The conditions and results of Test Examples 1 to 3 above were shown in Table 1.
[0154]

Industrial Applicability

[0155] The inventive compounds are novel compounds, which can perform the role of hole injection, hole transport,
light emission, or electron injection and/or transport in organic electronic devices, including organic light-emitting devices,
and also can serve as a light-emitting host together with a suitable dopant. When the inventive compounds are applied
to organic electronic devices, including organic light-emitting devices, these can achieve excellent effects in terms of
the efficiency, driving voltage and stability of the devices.

Claims

1. An organic electronic device comprising a first electrode, a second electrode and one or more organic layers disposed
between the first and second electrodes, in which at least one layer of the organic layers comprises a compound
represented by Formula 1: 

wherein R1 to R10 are each independently or together selected from the group consisting of hydrogen, a substituted
or unsubstituted alkyl group, a substituted or unsubstituted alkoxy group, a substituted or unsubstituted alkenyl
group, a substituted or unsubstituted aryl group, a substituted or unsubstituted arylamine group, a substituted or

Table 1

Test Example No. Material(use) Tg(°C) Voltage(V at 100 mA) cd/A(at 100 mA)

Comparative Example 1 Alq3 165 9.5 4.8 (green)

Test Example 1 Formula 1-3 N.D 7.16 2.7 (green)

Test Example 2 Formula 1-3 N.D 9.96 2.1 (blue)

Test Example 3 Formula 1-21 238 8.65 4.6 (green)
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unsubstituted heterocyclic group, a substituted or unsubstituted alicyclic group, a substituted or unsubstituted silicon
group, a substituted or unsubstituted boron group, an amino group, a nitrile group, a nitro group, a halogen group,
an amide group, and an ester group, wherein two substituents adjacent to each other may form an alicyclic or
heterocyclic ring together.

2. The organic electronic device of Claim 1, wherein the organic layers comprise an electron injection and transport
layer comprising the compound of Formula 1.

3. The organic electronic device of Claim 1, wherein the organic layers comprise a light-emitting layer comprising the
compound of Formula 1.

4. The organic electronic device of Claim 1, wherein the organic layers comprise a hole transport layer comprising the
compound of Formula 1.

5. The organic electronic device of Claim 1, wherein the organic layers comprise a layer performing all of electron
injection, electron transport and light emission, the layer comprising the compound of Formula 1.

6. The organic electronic device of Claim 1, which the organic electronic device is selected from the group consisting
of organic light-emitting devices, organic solar cells, organic photoconductors (OPC) and organic transistors.

7. An imidazole derivative represented by Formula 2: 

wherein R1 to R10 are each independently or together selected from the group consisting of hydrogen, a substituted
or unsubstituted alkyl group, a substituted or unsubstituted alkoxy group, a substituted or unsubstituted alkenyl
group, a substituted or unsubstituted aryl group, a substituted or unsubstituted arylamine group, a substituted or
unsubstituted heterocyclic group, a substituted or unsubstituted alicyclic group, a substituted or unsubstituted silicon
group, a substituted or unsubstituted boron group, an amino group, a nitrile group, a nitro group, a halogen group,
an amide group, and an ester group, wherein two substituents adjacent to each other may form an alicyclic or
heterocyclic ring together, provided that all of R1 to R10are not simultaneously hydrogen.

8. The imidazole derivative of Claim 7, wherein R1 and R2 are not simultaneously hydrogen and are each independently
selected from hydrogen, a substituted or unsubstituted alkenyl group, a substituted or unsubstituted aryl group, a
substituted or unsubstituted arylamine group, and a substituted or unsubstituted heterocyclic group, R1 to R6 are
each independently selected from the group consisting of hydrogen, a nitrile group, a substituted or unsubstituted
aryl group, a substituted or unsubstituted arylamine group, and a substituted or unsubstituted heterocyclic group,
and R7 to R10 are each independently selected from the group consisting of hydrogen, a nitrile group, an alkyl group,
a substituted or un-substituted alkenyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted
arylamine group, and a substituted or unsubstituted heterocyclic group.

9. The imidazole derivative of Claim 7, wherein R1 and R2 are selected from the group consisting of an alkenyl group,
aryl group, arylamine group and heterocyclic group, R3 to R6 are hydrogen, and R7 to R10 are selected from the
group consisting of hydrogen, a nitrile group, alkyl group, alkenyl group, aryl group, arylamine group and heterocyclic
group.

10. The imidazole derivative of Claim 7, wherein the compound of Formula 2 is selected from the group consisting of
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compounds represented by the following formulas: 
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11. A method for preparing an imidazole derivative set forth in Claim 7, comprising the steps of:

a) allowing substituted or unsubstituted 2,3-dihalogen-1,4-naphthoquinone to react with a substituted or unsub-
stituted ortho-aminopyridine derivative;
b) converting the ketone group of the compound obtained in said step a) into alcohol so as to prepare a dialcohol
compound; and
c) reducing the dialcohol compound obtained in said step b) to produce a naphthalene group in the compound.

12. A method for preparing an imidazole derivative set forth in Claim 7, comprising the steps of:

a) allowing substituted or unsubstituted 2,3-dihalogen-1,4-naphthoquinone to react with a substituted or unsub-
stituted ortho-aminopyridine derivative;
b) reducing the naphthoquinone group of the compound obtained in said step a) to produce a naphthalene group;
c) introducing bromine (Br) into each of positions to be substituted with R1 and R 2 in the compound obtained
in said step b); and
d) using boronic acid or borate to introduce substituents into the positions introduced with the bromo group in
the compound obtained in said step c).

Patentansprüche

1. Organische elektronische Vorrichtung, umfassend eine erste Elektrode, eine zweite Elektrode und eine oder mehrere
organische Schicht(en), die zwischen den ersten und zweiten Elektroden angeordnet ist/sind, wobei mindestens
eine Schicht der organischen Schichten eine Verbindung der Formel (1) umfasst: 

worin R1 bis R10 jeweils unabhängig oder zusammen aus der Gruppe bestehend aus Wasserstoff, einer substituierten
oder unsubstituierten Alkylgruppe,
einer substituierten oder unsubstituierten Alkoxygruppe, einer substituierten oder unsubstituierten Alkenylgruppe,
einer substituierten oder unsubstituierten Arylgruppe, einer substituierten oder unsubstituierten Arylamingruppe,
einer substituierten oder unsubstituierten heterocyclischen Gruppe, einer substituierten oder unsubstituierten ali-
cyclischen Gruppe, einer substituierten oder unsubstituierten Siliciumgruppe, einer substituierten oder unsubstitu-
ierten Borgruppe, einer Aminogruppe, einer Nitrilgruppe, einer Nitrogruppe, einer Halogengruppe, einer Amidgruppe
und einer Estergruppe ausgewählt sind, wobei zwei  jeweils benachbarte Substituenten zusammen einen alicycli-
schen oder heterocyclischen Ring bilden können.
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2. Organische elektronische Vorrichtung gemäss Anspruch 1, wobei die organischen Schichten eine Elektroneninjek-
tions- und -transportschicht, umfassend eine Verbindung der Formel (1), umfassen.

3. Organische elektronische Vorrichtung gemäss Anspruch 1, wobei die organischen Schichten eine lichtemittierende
Schicht, umfassend eine Verbindung der Formel (1), umfassen.

4. Organische elektronische Vorrichtung gemäss Anspruch 1, wobei die organischen Schichten eine Lochtransport-
schicht, umfassend eine Verbindung der Formel (1), umfassen.

5. Organische elektronische Vorrichtung gemäss Anspruch 1, wobei die organischen Schichten eine Schicht umfassen,
die sowohl eine Elektroneninjektion, einen Elektronentransport als auch eine Lichtemission durchführen kann, wobei
die Schicht eine Verbindung der Formel (1) umfasst.

6. Organische elektronische Vorrichtung gemäss Anspruch 1, wobei die organische elektronische Vorrichtung aus der
Gruppe bestehend aus organischen lichtemittierenden Vorrichtungen, organischen Solarzellen, organischen Pho-
toleitern (OPC) und organischen Transistoren ausgewählt ist.

7. Imidazolderivat der Formel (2): 

worin R1 bis R10 jeweils unabhängig oder zusammen aus der Gruppe bestehend aus Wasserstoff, einer substituierten
oder unsubstituierten Alkylgruppe, einer substituierten oder unsubstituierten Alkoxygruppe, einer substituierten oder
unsubstituierten Alkenylgruppe, einer substituierten oder unsubstituierten Arylgruppe, einer substituierten oder un-
substituierten Arylamingruppe, einer substituierten oder unsubstituierten heterocyclischen Gruppe, einer substitu-
ierten oder unsubstituierten alicyclischen Gruppe, einer substituierten oder unsubstituierten Siliciumgruppe, einer
substituierten oder unsubstituierten Borgruppe, einer Aminogruppe, einer Nitrilgruppe, einer Nitrogruppe, einer Ha-
logengruppe, einer Amidgruppe und einer Estergruppe ausgewählt sind, wobei zwei jeweils benachbarte Substitu-
enten zusammen einen alicyclischen oder heterocyclischen Ring bilden können, vorausgesetzt, dass R1 bis R10

nicht alle gleichzeitig Wasserstoff sind.

8. Imidazolderivat gemäss Anspruch 7, worin R1 und R2 nicht gleichzeitig Wasserstoff sind und jeweils unabhängig
aus Wasserstoff, einer substituierten oder unsubstituierten Alkenylgruppe, einer substituierten oder unsubstituierten
Arylgruppe, einer substituierten oder unsubstituierten Arylamingruppe und einer substituierten oder unsubstituierten
heterocyclischen Gruppe ausgewählt sind, R3 bis R6 jeweils unabhängig aus der Gruppe bestehend aus  Wasserstoff,
einer Nitrilgruppe, einer substituierten oder unsubstituierten Arylgruppe, einer substituierten oder unsubstituierten
Arylamingruppe und einer substituierten oder unsubstituierten heterocyclischen Gruppe ausgewählt sind, und R7

bis R10 jeweils unabhängig aus der Gruppe bestehend aus Wasserstoff, einer Nitrilgruppe, einer Alkylgruppe, einer
substituierten oder unsubstituierten Alkenylgruppe, einer substituierten oder unsubstituierten Arylgruppe, einer sub-
stituierten oder unsubstituierten Arylamingruppe und einer substituierten oder unsubstituierten heterocyclischen
Gruppe ausgewählt sind.

9. Imidazolderivat gemäss Anspruch 7, worin R1 und R2 aus der Gruppe bestehend aus einer Alkenylgruppe, einer
Arylgruppe, einer Arylamingruppe und einer heterocyclischen Gruppe ausgewählt sind, R3 bis R6 Wasserstoff sind
und R7 bis R10 aus der Gruppe bestehend aus Wasserstoff, einer Nitrilgruppe, einer Alkylgruppe, einer Alkenyl-
gruppe, einer Arylgruppe, einer Arylamingruppe und einer heterocyclischen Gruppe ausgewählt sind.

10. Imidazolderivat gemäss Anspruch 7, wobei die Verbindung der Formel (2) aus der Gruppe bestehend aus Verbin-
dungen der nachstehenden Formeln ausgewählt ist: 
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11. Verfahren zur Herstellung eines Imidazolderivats gemäss Anspruch 7, umfassend die Schritte:

(a) Reagierenlassen eines substituierten oder unsubstituierten 2,3-Dihalogen-1,4-naphthochinons mit  einem
substituierten oder unsubstituierten ortho-Aminopyridinderivat;
(b) Umwandeln der Ketongruppe der in Schritt (a) erhaltenen Verbindung zu einem Alkohol, um eine Dialko-
holverbindung herzustellen; und
(c) Reduzieren der in Schritt (b) erhaltenen Dialkoholverbindung, um eine Naphthalingruppe in der Verbindung
herzustellen.

12. Verfahren zur Herstellung eines Imidazolderivats gemäss Anspruch 7, umfassend die Schritte:

(a) Reagierenlassen eines substituierten oder unsubstituierten 2,3-Dihalogen-1,4-naphthochinons mit einem
substituierten oder unsubstituierten ortho-Aminopyridinderivat;
(b) Reduzieren der Naphthochinongruppe der in Schritt (a) erhaltenen Verbindung, um eine Naphthalingruppe
herzustellen;
(c) Einführen von Brom (Br) an jeder Position der in Schritt (b) erhaltenen Verbindung, die mit R1 und R2

substituiert werden soll; und
(d) Verwendung von Boronsäure oder Borat, um Substituenten an den Positionen einzuführen, in denen in der
in Schritt (c) erhaltenen Verbindung die Bromgruppe eingeführt wurde.

Revendications

1. Dispositif électronique organique comprenant une première électrode, une seconde électrode et une ou plusieurs
couches organiques disposées entre la première et la seconde électrode, dans lequel au moins une couche parmi
les couches organiques comprend un composé représenté par la formule 1 : 

dans laquelle R1 à R10 sont choisis chacun indépendamment ou ensemble dans le groupe constitué d’un hydrogène,
d’un groupe alkyle substitué ou non substitué, d’un groupe alcoxy substitué ou non substitué, d’un groupe alcényle
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substitué ou non substitué, d’un groupe aryle substitué ou non substitué, d’un groupe arylamine substitué ou non
substitué, d’un groupe hétérocyclique substitué ou non substitué, d’un groupe alicyclique substitué ou non substitué,
d’un groupe silicium substitué ou non substitué, d’un groupe bore substitué ou non substitué, d’un groupe amino,
d’un groupe nitrile, d’un groupe nitro, d’un groupe halogène, d’un groupe amide et d’un groupe ester, deux substi-
tuants adjacents l’un à l’autre pouvant former ensemble un cycle alicyclique ou hétérocyclique.

2. Dispositif électronique organique selon la revendication 1, dans lequel les couches organiques comprennent une
couche d’injection et de transport d’électrons comprenant le composé de formule 1.

3. Dispositif électronique organique selon la revendication 1, dans lequel les couches organiques comprennent une
couche émettant de la lumière comprenant le composé de formule 1.

4. Dispositif électronique organique selon la revendication 1, dans lequel les couches organiques comprennent une
couche de transport de trous comprenant le composé de formule 1.

5. Dispositif électronique organique selon la revendication 1, dans lequel les couches organiques comprennent une
couche effectuant tout parmi l’injection d’électrons, le transport d’électrons et l’émission de lumière, la couche
comprenant le composé de formule 1.

6. Dispositif électronique organique selon la revendication 1, ledit dispositif électronique organique étant choisi dans
le groupe constitué des dispositifs organiques électroluminescents, des cellules solaires organiques, des photo-
conducteurs organiques (OPC) et des transistors organiques.

7. Dérivé d’imidazole représenté par la formule 2 : 

dans laquelle R1 à R10 sont choisis chacun indépendamment ou ensemble dans le groupe constitué d’un hydrogène,
d’un groupe alkyle substitué ou non substitué, d’un groupe alcoxy substitué ou non substitué, d’un groupe alcényle
substitué ou non substitué, d’un groupe aryle substitué ou non substitué, d’un groupe arylamine substitué ou non
substitué, d’un groupe hétérocyclique substitué ou non substitué, d’un groupe alicyclique substitué ou non substitué,
d’un groupe silicium substitué ou non substitué, d’un groupe bore substitué ou non substitué, d’un groupe amino,
d’un groupe nitrile, d’un groupe nitro, d’un groupe halogène, d’un groupe amide et d’un groupe ester, deux substi-
tuants adjacents l’un à l’autre pouvant former ensemble un  cycle alicyclique ou hétérocyclique, à condition que
tous parmi R1 à R10 ne soient pas simultanément des hydrogènes.

8. Dérivé d’imidazole selon la revendication 7, dans lequel R1 et R2 ne sont pas simultanément des hydrogènes et
sont choisis chacun indépendamment parmi un hydrogène, un groupe alcényle substitué ou non substitué, un
groupe aryle substitué ou non substitué, un groupe arylamine substitué ou non substitué et un groupe hétérocyclique
substitué ou non substitué, R3 à R6 sont choisis chacun indépendamment dans le groupe constitué d’un hydrogène,
d’un groupe nitrile, d’un groupe aryle substitué ou non substitué, d’un groupe arylamine substitué ou non substitué
et d’un groupe hétérocyclique substitué ou non substitué, et R7 à R10 sont choisis chacun indépendamment dans
le groupe constitué d’un hydrogène, d’un groupe nitrile, d’un groupe alkyle, d’un groupe alcényle substitué ou non
substitué, d’un groupe aryle substitué ou non substitué, d’un groupe arylamine substitué ou non substitué et d’un
groupe hétérocyclique substitué ou non substitué.

9. Dérivé d’imidazole selon la revendication 7, dans lequel R1 et R2 sont choisis dans le groupe constitué d’un groupe
alcényle, d’un groupe aryle, d’un groupe arylamine et d’un groupe hétérocyclique, R3 à R6 sont des hydrogènes,
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et R7 à R10 sont choisis dans le groupe constitué d’un hydrogène, d’un groupe nitrile, d’un groupe alkyle, d’un groupe
alcényle, d’un groupe aryle, d’un groupe arylamine et d’un groupe hétérocyclique.

10. Dérivé d’imidazole selon la revendication 7, dans lequel le composé de formule 2 est choisi dans le groupe constitué
des composés représentés par les formules suivantes : 
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11. Procédé de préparation d’un dérivé d’imidazole selon la revendication 7, comprenant les étapes suivantes :

a) le fait de permettre la réaction d’une 2,3-dihalogéno-1,4-naphtoquinone substituée ou non substituée avec
un dérivé d’ortho-aminopyridine substitué ou non substitué ;
b) la conversion du groupe cétone du composé obtenu dans ladite étape a) en alcool afin de préparer un
composé de diol ; et
c) la réduction du composé de diol obtenu dans ladite étape b) pour produire un groupe naphtalène dans le
composé.

12. Procédé de préparation d’un dérivé d’imidazole selon la revendication 7, comprenant les étapes suivantes :

a) le fait de permettre la réaction d’une 2,3-dihalogéno-1,4-naphtoquinone substituée ou non substituée avec
un dérivé d’ortho-aminopyridine substitué ou non substitué ;
b) la réduction du groupe naphtoquinone du composé obtenu dans ladite étape a) pour produire un groupe
naphtalène ;
c) l’introduction de brome (Br) à chacune des positions à substituer avec R1 et R2 dans le composé obtenu à
ladite étape b) ; et
d) l’utilisation d’un acide boronique ou d’un borate pour introduire des substituants dans les positions où le
groupe brome a été introduit dans le composé obtenu à ladite étape c).
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