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(57) ABSTRACT 

A method for producing aromatic amino compound (V): 

(V) 
Ar1— N — H 

A12 

by synthesizing intermediate compound (IV): 

(IV) 
Ar1— N — R1 

A12 

by the reaction of compound (I): H2N—R1 With a mixture of 
halogenated aryl compounds (II): Arl-X and (III): ArZ-X in 
the presence of a noble metal catalyst, followed by elimi 
nating the substituent R1 from the nitrogen atom in com 
pound (IV) under an acidic condition or an alkaline condi 
tion or by addition of a reducing agent or an oxidizing agent. 
(R1: a substituent having 2 to 50 carbon atoms; Ar1 and Ar2: 
a substituted or unsubstituted hydrocarbon group or hetero 
cyclic group having 6 to 50 carbon atoms and the same With 
or different from each other; and X: a halogen group). The 
aromatic amino compound useful as the charge transporting 
material can be produced e?iciently at a great yield Without 
using highly toxic raW materials. 
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METHOD FOR PRODUCTING AROMATIC AMINO 
COMPOUND 

TECHNICAL FIELD 

[0001] The present invention relates to a novel method for 
producing an aromatic amino compound. More particularly, 
the present invention relates to a method for producing an 
aromatic amino compound useful as the charge transporting 
material in the ?elds of the electronic photosensitive mate 
rials and the organic electroluminescence devices Without 
using highly toxic raW materials. 

BACKGROUND ART 

[0002] Application of aromatic amino compounds to the 
electronics ?eld as functional material has been studied and 
the aromatic amino compounds are Widely used as the 
charge transporting material in the ?elds of the electronic 
photosensitive materials and the organic electrolumines 
cence devices. As the method for synthesiZing the aromatic 
amino compounds, the Ullmann reaction is Widely knoWn. 
In accordance With the Ullmann reaction, an amino com 
pound and an aromatic halogen compound are mixed 
together under stirring in the presence of a metal catalyst at 
a high temperature. This reaction has a drawback in that the 
yield is small. For example, the Ullmann reaction using 
aromatic amines is disclosed in Japanese Patent Application 
Laid-Open No. Heisei 8-48656 but the yield of the reaction 
is as small as 10 to 20%. 

[0003] For synthesis of an aromatic amino compound, 
heretofore, the reaction routes using ot-naphthylamine, 
[3-naphthylamine, 4-aminodiphenyl or benZidine are knoWn 
but these compounds exhibits strong toxicity. In particular, 
[3-naphthylamine, 4-aminodiphenyl and benZidine are com 
pounds listed as “Speci?ed Chemical Substances” and the 
production of these compounds are prohibited. 

DISCLOSURE OF THE INVENTION 

[0004] The present invention has been made to overcome 
the above draWbacks and has an object of providing a 
method for producing an aromatic amino compound useful 
as the charge transporting material in the ?elds of the 
electronic photosensitive materials and the organic elec 
troluminescence devices ef?ciently at a great yield Without 
using highly toxic raW materials. 

[0005] The present invention provides a process for pro 
ducing an aromatic amino compound in accordance With any 
one of the folloWing four reaction routes 1 to 4: 

[0006] 1. A method for producing an aromatic amino 
compound represented by folloWing general formula 

(V) 
Ar1— N — H 

AIZ 

[0007] Wherein Ar1 and Ar2 each independently represent 
a substituted or unsubstituted hydrocarbon group or hetero 
cyclic group having 6 to 50 carbon atoms and may represent 
a same group or different groups, Which comprises 
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[0008] synthesiZing an intermediate compound for an 
aromatic amino compound Which is represented by 
folloWing general formula (IV): 

(IV) 
AI1_ N_R1 

AIZ 

[0009] Wherein R1 represents a substituent having 2 to 50 
carbon atoms, by reacting an amino compound represented 
by folloWing general formula (I): 

H2N—R1 (I) 
[0010] Wherein R1 is as de?ned above, With a mixture of 
halogenated aryl compounds represented by folloWing gen 
eral formulae (II) and (III): 

Ar1—X (II) 

Ar2—X (III) 

[0011] Wherein Ar1 and Ar2 are as de?nes above, and X 
represents a halogen group, in a presence of a noble metal 
catalyst; and 

[0012] eliminating the substituent represented by R1 
from the nitrogen atom in the compound represented 
by general formula (IV) either under an acidic con 
dition or an alkaline condition or by addition of a 
reducing agent or an oxidiZing agent. 

[0013] 2. A method for producing an aromatic amino 
compound represented by folloWing general formula 
(VII): 

Ar 1— T Ar3 

AIZ 
II 

[0014] Wherein Ar1 and Ar2 each independently represent 
a substituted or unsubstituted hydrocarbon group or hetero 
cyclic group having 6 to 50 carbon atoms and may represent 
a same group or different groups, Ar3 represents a substituted 
or unsubstituted aromatic residue group having 6 to 60 
carbon atoms, and n represents an integer of 1 to 4, Which 
comprises 

[0015] reacting an intermediate compound for an 
aromatic amino compound Which is represented by 
folloWing general formula (V): 

(VII) 

AIZ 

[0016] Wherein Ar1 and Ar2 are as de?ned above, and X 
represents a halogen group, With a mixture of halogenated 
aryl compounds represented by folloWing general formula 
(VI): 
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[0017] wherein Ar3, X and n are as de?ned above, in a 
presence of a noble metal catalyst. 

[0018] 3. A method for producing an aromatic amino 
compound represented by following general formula 

H—T Ar3 
Ar 1 

II 

[0019] Wherein Ar1 represents a substituted or unsubsti 
tuted hydrocarbon group or heterocyclic group having 6 to 
50 carbon atoms, Ar3 represents a substituted or unsubsti 
tuted aromatic residue group having 6 to 60 carbon atoms, 
and n represents an integer of 1 to 4, Which comprises 

[0020] synthesiZing an intermediate compound of an 
aromatic amino compound represented by folloWing 
general formula (VIII): 

(X) 

(VIII) 
Ar1— N— R1 

[0021] Wherein R1 represents a substituent having 2 to 50 
carbon atoms, and Ar1 is as de?ned above, by reacting an 
amino compound represented by folloWing general formula 

[0022] Wherein R1 is as de?ned above, With a halogenated 
aryl compound represented by folloWing general formula 
(II): 

Arl-X (II) 

[0023] Wherein Ar1 is as de?ned above and X represents a 
halogen group, in a presence of a noble metal catalyst; 

[0024] synthesiZing another intermediate compound 
for an aromatic amino compound Which is repre 
sented by folloWing general formula (IX): 

R1— I Ar3 

Afl 
II 

[0025] Wherein R1,Ar1, Ar3 and n are as de?ned above, by 
reacting the compound represented by general formula 
(VIII) With a halogenated aryl compound represented by 
folloWing general formula (VI): 

(IX) 

[0026] Wherein Ar3, X and n are as de?ned above, in a 
presence of a noble metal catalyst; and 
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[0027] eliminating the substituent represented by R1 
from the nitrogen atom in the compound represented 
by general formula (IX) either under an acidic con 
dition or an alkaline condition or by addition of a 

reducing agent. 

[0028] 4. A method for producing an aromatic amino 
compound represented by general formula (VII): 

Ar 1— T Ar3 

ATZ 
II 

[0029] Wherein Ar1 and Ar2 each independently represent 
a substituted or unsubstituted hydrocarbon group or hetero 

cyclic group having 6 to 50 carbon atoms and may represent 
a same group or different groups, Ar3 represents a substituted 
or unsubstituted aromatic residue group having 6 to 60 
carbon atoms, and n represents an integer of 1 to 4, Which 
comprises 

[0030] reacting a compound represented by folloW 
ing general formula 

H—T Ar3 
Arl 

II 

[0031] Wherein Arl, Ar3 and n are as de?ned above, With 
a halogenated aryl compound represented by folloWing 
general formula (III): 

(v11) 

(X) 

Ar2-X (III) 

[0032] Wherein Ar2 is as de?ned above, and X represents 
a halogen group, in a presence of a noble metal catalyst. 

THE MOST PREFERRED EMBODIMENT TO 
CARRY OUT THE INVENTION 

[0033] The present invention Will be described in detail in 
the folloWing. 

[0034] In the present invention, R1 in the above formulae 
represents a substituent having 2 to 50 carbon atoms. As the 
substituent, for eXample, alkyl groups and arylalkyl groups 
are preferable and these groups having benZyl group or 
carbonyl group are more preferable. These groups may be 
substituted. EXamples of the group having benZyl group 
include benZyl group, methoXybenZyl group and dimethoXy 
benZyl group. EXamples of the group having carbonyl group 
include t-butoXycarbonyl group, benZyloXycarbonyl group, 
acetyl group, tri?uoroacetyl group and benZoyl group. These 
groups are easily eliminated from the nitrogen atom by 
addition of an acid, an alkali, a reducing agent or an 
oXidiZing agent. The above substituent is not particularly 
limited as long as the group has the above property. 
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[0035] In the present invention, Ar1 and Ar2 in the above 
formulae each independently represent a substituted or 
unsubstituted hydrocarbon group or heterocyclic group hav 
ing 6 to 50 carbon atoms. Examples of the group represented 
by Ar1 or Ar2 include phenyl group, naphthyl group, anthra 
nyl group, phenanthryl group, pyrenyl group, coronyl group, 
biphenyl group, terphenyl group, pyrrolyl group, furanyl 
group, thiophenyl group, benZothiophenyl group, oxadiaZ 
olyl group, indolyl group, carbaZolyl group, pyridyl group, 
benZoquinolyl group, styrylphenyl group. Among these 
groups, biphenyl group, terphenyl group, 1-naphthyl group 
and 2-naphthyl group are preferable. These groups may be 
substituted. 

[0036] In the present invention, Ar3 in the above formulae 
represents a substituted or unsubstituted aromatic residue 
group having 6 to 60 carbon atoms. Examples of the group 
represented by A3 include divalent groups such as phenylene 
group, naphthylene group, anthranylene group, phenan 
thrylene group, pyrenylene group, coronylene group, chry 
senylene group, penylenylene group, bisanthracenylene 
group, biphenylene group, terphenylene group, pyrrolylene 
group, furanylene group, thiophenylene group, ben 
Zothiophenylene group, oxadiaZolylene group, diphenyl 
anthranylene group, indolylene group, carboxylylene group, 
pyridylene group, benZoquinolylene group, stilbene group, 
N,N,N-triarylamiono groups and N,N,N‘,N‘-tetraaryldiami 
onoaryl groups. Among these groups, biphenylene group, 
terphenylene group, anthranylene group, tri-4-biphenyly 
lamino group, N,N,N‘,N‘-tetra(4-biphenylyl)benZidine 
group and stilbene group are preferable. 

[0037] The above groups may be substituted or unsubsti 
tuted. Examples of the preferable substituent include alkyl 
groups having 1 to 6 carbon atoms such as ethyl group, 
methyl group, i-propyl group, n-propyl group, s-butyl group, 
t-butyl group, n-butyl group, pentyl group, hexyl group, 
cyclopentyl group and cyclohexyl group; alkoxyl groups 
having 1 to 6 carbon atoms such as ethoxyl group, methoxyl 
group, i-propoxyl group, npropoxyl group, s-butoxyl group, 
t-butoxyl group, pentoxyl group, hexyloxy group, cyclopen 
toxyl group and cyclohexyloxyl group; and alkylamino 
groups having 1 to 8 carbon atoms such as dimethylamino 
group, diethylamino group, di-n-propylamino group, diiso 
propylamino group, din-butylamino group and piperidine 
group. 

[0038] In the present invention, X in the above formulae 
represents a halogen atom. Examples of the halogen atom 
include chlorine atom, bromine atom and iodine atom. X 
may represent tri?ate group Which Works in a manner 
similar to that of halogen atoms. 

[0039] In the present invention, a noble metal catalyst is 
used for forming the N—C bond. Examples of the noble 
metal catalyst include Pd(OAc)2(palladium acetate(II)), 
Pd2(dba)3(tris(dibenZylideneacetone)-dipalladium(0), 
Pd(dba)2(bis(dibenZylideneacetone)palladium(0) and 
Pd(dppf)Cl2(1,1‘-bis(diphenylphosphino)fer 
rocene)dichloropalladium (II). Examples of the ligand 
include P(t-Bu)3(tri-t-butylphosphine), BINAP ((2,,2‘-bis 
(diphenylphoshino)-1,1‘-binaphthyl), P(o-Tol)3(tri-o-toluyl 
phosphine), DPPF (1,1‘-bis(diphenylphosphino)ferrocene) 
and DPPP (1,3-bis(diphenylphosphino)propane. Examples 
of the base include NaOtBu, CsCO3, KZCO3 and NaOPh 
(sodium phenoxide). Examples of the solvent include tolu 
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ene, xylene, mesitylene, THF and 1,4-dioxane. A suitable 
combination of these components is selected in accordance 
With the type of the substrate. 

[0040] In the present invention, the N—C bond is broken 
and the substituent is eliminated from the nitrogen atom in 
an acidic or alkaline condition or by addition of a reducing 

agent. Examples of the acid used above include tri?uoro 
acetic acid and hydrochloric acid. Examples of the base 
include KOH and NaOH. A solvent such as CH3OH, 
CZHSOH and Water is suitably added. 

[0041] Examples of the reducing agent include Pd, PdO 
and Pd/ C and these compounds are used in combination With 
a compound supplying a hydride such as hydrogen gas, 
HCOZNH4 and silyl compounds. At least one solvent 
selected from methanol, ethanol, chloroform, acetic acid, 
ethyl acetate and dichloromethane is suitably used in accor 
dance With the substrate although the solvent is not particu 
larly limited. A reagent speci?cally interacting With the 
substrate may be used. For example, trimethylsilyl iodide 
may be used When benZyloxycarbonyl group Which is a 
substituent represented by R1 is eliminated. 

[0042] Examples of the aromatic amino compound repre 
sented by general formula (V) Which is produced in accor 
dance With the method of the present invention include 
di-4-biphenylylamine, di-1,1‘:4‘,1“-terphenylylamine, di-1 
naphthylamine, di-2-naphthylamine, (4-biphenylyl)-(2 
naphthyl)-amine and (4-biphenylyl)(1,1‘:4‘,1“-terphenyly 
l)amine. 
[0043] Examples of the aromatic amino compound repre 
sented by general formula (VII) Which is produced in 
accordance With the method of the present invention include 
N,N,N‘,N‘-tetra(4-biphenylyl)benZidine, N,N‘-(2-naph 
thyl)(4-biphenylyl)benZidine, N,N‘-(4-biphenylyl)(1,1‘14‘, 
1“-terphenylyl)benZidine, N,N,N‘,N‘-tetra(4-biphenylyl)-9, 
10-diamino-anthracene, N,N,N‘,N‘-tetra(2-naphthyl)-6,12 
diaminochrysene, N,N,N‘,N‘-tetra(4-biphenylyl)-3,9 
diaminoperylene, N,N,N‘,N‘,N“,N“-hexa(4-biphenylyl)-1,3, 
5-triaminobenZene and N,N,N‘,N‘-tetra-(2-naphthyl)-4,4‘ 
diaminostilbene. 

[0044] Examples of the aromatic amino compound repre 
sented by general formula Which is produced in accor 
dance With the method of the present invention include 
N,N‘-di(4-biphenylyl)benZidine, N,N‘-di-(2-naphthyl)benZi 
dine, N,N‘,N“-tri(4-biphenylyl)triaminobenZene, N,N‘-di-(1, 
1‘:4‘,1“-terphenylyl)benZidine, N,N‘-di(4-biphenylyl)-6,12 
diaminochrysene, N,N‘-di(4-biphenylyl)-4,4“-diamino-p 
terphenyl, N,N‘-di-(2-naphthyl)-4,4‘-diaminostilbene and 
N,N‘-di(1-naphthyl)-4,4‘-diaminostilbene. 

[0045] The present invention Will be described more spe 
ci?cally With reference to examples in the folloWing. HoW 
ever, the present invention is not limited to the examples. 

EXAMPLE 1 

[0046] Di-4-biphenylylamine and N,N,N‘,N‘-tetra(4-bi 
phenylyl)benZidine Were prepared in accordance With the 
folloWing reaction routes. 
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[0047] (1) N,N-Di(4-biphenylyl)benZylamine Was pre 
pared. The reaction scheme is shown in the following: 

BTW 
—> 

CHZNHZ 

WNW 
[0048] Into a 100 ml three-necked ?ask, 10.0 g (42.9 
mmol, 2.3 eq) of 4-bromobiphenyl, 4.32 g (44.9 mmol, 2.4 
eq) of sodium t-butoXide and 42.0 mg (0.187 mmol, 1.0% by 
mole) of palladium acetate Were placed. Astirrer rod having 
the shape of a rugby ball Was placed into the ?ask. A rubber 
cap Was placed at each of tWo openings at the sides of the 
?ask. A coiled tube condenser for re?uXing Was attached to 
the central opening of the ?ask and a three-Way stopcock 
attached With a balloon containing the argon gas Was 
attached to the top of the coiled tube condenser. The 
atmosphere in the system Was purged With the argon gas in 
the balloon 3 times using a vacuum pump. 

[0049] To the above system, 60 ml of dehydrated toluene, 
2.04 ml (18.7 mmol) of benZylamine and 169 pl (0.374 
mmol, 2.0% by mole) of a 2.22 moles/liter toluene solution 
of tris-t-butylphosphine Were added using a syringe through 
a rubber septum and the resultant mixture Was stirred at the 
room temperature for 5 minutes. Then, the ?ask Was set into 
an oil bath and the temperature Was raised sloWly to 120° C. 
While the solution Was stirred. After 7 and a half hours, the 
?ask Was removed from the oil bath to stop the reaction and 
left standing for one night under the atmosphere of argon. 

[0050] The reaction miXture Was transferred to a separa 
tion funnel. Dichloromethane in an amount of 300 ml Was 
added and precipitates Were dissolved. After Washing With 
60 ml of a saturated aqueous solution of sodium chloride, the 
organic layer Was dried With anhydrous potassium carbon 
ate. After potassium carbonate Was removed by ?ltration, the 
organic solvent Was removed by distillation from the organic 
layer. To the obtained residue, 200 ml of toluene and 40 ml 
of ethanol Were added and the residue Was completely 
dissolved by heating at 80° C. With attachment of a drying 
tube. The resultant solution Was sloWly cooled to the room 
temperature by being left standing for one night and the 
recrystalliZation Was conducted. The formed crystals Were 
separated by ?ltration using a Kiriyama funnel. After drying 
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the crystals at 60° C. in vacuo, 6.73 g (16.4 mmol) of 
N,N-di(4-biphenylyl)benZylamine Was obtained at a yield of 
87%. 

[0051] The results of the measurements of NMR and 
FD-MASS on the obtained N,N-di(4-biphenylyl)benZy 
lamine Were as folloWs: 

[0052] NMR: 690 MHZ 5.07 (2H, s), 7.1 to 7.7 (23H, 
In) 

[0053] FD-MASS: 411 

[0054] (2) Di-4-biphenylylamine Was prepared. The 
reaction scheme is shoWn in the folloWing: 

H2, 
10%Pd/C, 

N 4> 

CHCl3/EtOH: 5/1 
rt, 30 hrs 

N 

[0055] Into a 300 ml single-necked ?ask, 1.35 g (3.28 
mmol) of N,N-di(4-biphenyl)benZylamine obtained in (1) 
and 135 mg (10% by Weight) of palladium-active carbon 
(the content of palladium: 10% by Weight) Were placed. To 
the resultant miXture, 100 ml of chloroform and 20 ml of 
ethanol Were added and the substrate Was dissolved. Astirrer 
rod having the shape of a rugby ball Was placed into the 
?ask. A three-Way stopcock attached With a balloon (a gas 
bag) containing 2 liters of the hydrogen gas Was attached to 
the ?ask and the inside of the ?ask system Was purged With 
the hydrogen gas 3 times using a vacuum pump. The 
hydrogen gas in the decreased amount Was replenished and 
the volume of the hydrogen gas Was adjusted at 2 liters. The 
resultant ?uid Was vigorously stirred at the room tempera 
ture. After the ?uid Was stirred for the total time of 30 hours 
at the room temperature, 100 ml of dichloromethane Was 
added and the catalyst Was removed by ?ltration. The 
obtained solution Was transferred to a separation funnel and 
Washed With 50 ml of a saturated solution of sodium 
hydrogencarbonate. The organic layer Was separated, dried 
With anhydrous potassium carbonate and ?ltered and the 
solvent Was removed by distillation. To the obtained residue, 
50 ml of toluene Was added and the recrystalliZation Was 
conducted. The formed crystals Were separated using a 
Kiriyama funnel and dried in vacuo at 50° C. and 990 mg 
(3.08 mmol) of di-4-biphenylyl-amine Was obtained at a 
yield of 94%. 

[0056] The results of the measurements of NMR and 
FD-MASS on the obtained di-4-biphenylylamine Were as 
folloWs: 

[0057] NMR: 690 MHZ 5.83 (1H, bs), 7.0 to 7.8 (18H, 
In) 

[0058] FD-MASS: 321 
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[0059] (3) N,N,N‘,N‘-tetra(4-biphenylyl)benZidine Was 
prepared. The reaction scheme is shown in the folloW 
ing: 
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BIWBT OQEW 
WNWNW 

[0060] Into a 50 ml tWo-necked ?ask, 500 mg (1.56 mmol, 
2.1 eq) of di-4-biphenylylamine obtained in (2), 231 mg 
(0.741 mmol) of 4,4‘-dibromobiphenyl, 3.4 mg (0.0148 
mmol, 2.0% by mole) of palladium acetate and 157 mg (1.63 
mmol, 2.2 eq) of sodium t-butoXide Were placed. A rubber 
cap Was placed at the side opening of the ?ask. Acoiled tube 
condenser for re?uxing Was attached to the central opening 
of the ?ask and a three-Way stopcock attached With a balloon 
containing the argon gas Was attached to the top of the coiled 
tube condenser. The atmosphere in the system Was purged 
With the argon gas in the balloon 3 times using a vacuum 
pump. 

[0061] To the above system, 10 ml of dehydrated toluene 
and 13.4 pl (0.0296 mmol, 4.0% by mole) of a 2.22 
moles/liter toluene solution of tris-t-butylphosphine Were 
added using a syringe through a rubber septum. Then, the 
?ask Was set into an oil bath and the temperature Was raised 
sloWly to 115° C. While the solution Was stirred. After 
heating at 115° C. for 6 hours under stirring, the ?ask Was 
removed from the oil bath and left standing at the room 
temperature for one night. 

[0062] The formed precipitates Were completely dissolved 
in 500 ml of dichloromethane. After the resultant solution 
Was transferred to a separation funnel and Washed With 100 
ml of a saturated aqueous solution of sodium chloride, the 
organic layer (yelloW) Was dried With anhydrous potassium 
carbonate. After ?ltration, the organic solvent Was removed 
by distillation and 150 ml of toluene and 50 ml of ethanol 
Were added to the obtained residue. After a drying tube Was 
attached, the precipitates Were dissolved to some degree by 
heating at 80° C. and the resultant mixture Was sloWly 
cooled to the room temperature. The crystals in the system 
Were separated by ?ltration using a Kiriyama funnel. After 
the crystals Were Washed With small amounts of toluene and 
ethanol and dried at 60° C. for 3 hours in a vacuum drying 
chamber, 453 mg (0.571 mmol) of N,N,N‘.N‘-tetra-(4-biphe 
nylyl)benZidine Was obtained at a yield of 77%. 

[0063] The results of the measurements of NMR, FD 
MASS and HPLC (high performance liquid chromatograph) 
on the obtained N,N,N‘.N‘-tetra(4-biphenylyl)benZidine 
Were as folloWs: 

[0064] NMR: 690 MHZ 7.1 to 7.8 (44H, m) 

[0065] FD-MASS: 792, 396 

[0066] HPLC: The chemical purity: 99.5% or greater 

EXAMPLE 2 

[0067] N,N‘-Di(4-biphenylyl)benZidine and N,N‘-(2 
naphthyl)-(4-biphenylyl)benZidine Were prepared in accor 
dance With the folloWing reaction schemes. 

[0068] (1) 4-BiphenylylbenZylamine Was prepared. The 
reaction scheme is shoWn in the folloWing: 

O 0 Br 
—> 

mm 
[0069] Into a 100 ml three-necked ?ask, 5.0 g.(21.5 mmol, 
1.15 eq) of 4-bromobiphenyl, 2.16 g (22.5 mmol, 1.2 eq) of 
sodium t-butoXide, 342 mg (0.374 mmol, 2.0% by mole) of 
Pd2(dba)3 and 467 mg (0.748 mmol, 4.0% by mole) of 
(s)-BINAP Were placed. A stirrer rod having the shape of a 
rugby ball Was placed into the ?ask. Arubber cap Was placed 
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at each of tWo openings at the sides of the ?ask. A coiled 
tube condenser for re?uxing Was attached to the central 
opening of the ?ask and a three-Way stopcock attached With 
a balloon containing the argon gas Was attached to the top of 
the coiled tube condenser. The atmosphere in the system Was 
purged With the argon gas in the balloon 3 times using a 
vacuum pump. 

[0070] To the above system, 60 ml of dehydrated toluene 
and 2.04 ml (18.7 mmol) of benZylamine Were added using 
a syringe through a rubber septum and the resultant mixture 
Was stirred at the room temperature for 5 minutes. Then, the 
?ask Was set into an oil bath and the temperature Was raised 
sloWly to 120° C. While the solution Was stirred. After 6 
hours, the ?ask Was removed from the oil bath to stop the 
reaction and left standing for one night under the atmosphere 
of argon. 

[0071] The reaction mixture Was transferred to a separa 
tion funnel. Dichloromethane in an amount of 200 ml Was 
added and precipitates Were dissolved. After Washing With 
50 ml of a saturated aqueous solution of sodium chloride, the 
organic layer Was dried With anhydrous potassium carbon 
ate. After potassium carbonate Was removed by ?ltration, the 
organic solvent Was removed by distillation from an organic 
layer. The obtained product Was separated and puri?ed in 
accordance With the silica gel column chromatography and 
3.82 g (16.4 mmol) of 4-biphenylyl-benZylamine Was 
obtained at a yield of 79%. 

[0072] The results of the measurements of NMR and 
FD-MASS on the obtained 4-biphenylylbenZylamine Were 
as folloWs: 

[0073] NMR: 090 MHZ 5.07 (2H, s), 5.78 (1H, bs), 7.1 
to 7.7 (14H, m) 

[0074] FD-MASS: 259 

[0075] (2) N,N-DibenZyl-N‘,N‘-di-4-biphenylylbenZi 
dine Was prepared. The reaction scheme is shoWn in the 
folloWing: 
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[0076] Into a 100 ml tWo-necked ?ask, 3.5 g (13.5 mmol, 
2.1 eq) of 4-biphenylybenZylamine obtained in (1), 2.0 g mg 
(6.43 mmol) of 4,4-dibromobiphenyl, 30 mg (0.128 mmol, 
2.0% by mole) of palladium acetate and 1.36 g (14.8 mmol, 
2.2 eq) of sodium t-butoxide Were placed. A rubber cap Was 
placed at the side opening of the ?ask. A coiled tube 
condenser for re?uxing Was attached to the central opening 
of the ?ask and a three-Way stopcock attached With a balloon 
containing the argon gas Was attached to the top of the coiled 
tube condenser. The atmosphere in the system Was purged 
With the argon gas in the balloon 3 times using a vacuum 
pump. 

[0077] To the above system, 60 ml of dehydrated toluene 
and 116 pl (0.256 mmol, 4.0% by mole) of a 2.22 moles/liter 
toluene solution of tris-t-butylphosphine Were added using a 
syringe through a rubber septum. Then, the ?ask Was set into 
an oil bath and the temperature Was raised sloWly to 115° C. 
While the solution Was stirred. After heating for 6 hours 
under stirring, the ?ask Was removed from the oil bath and 
left standing for one night. 

[0078] The formed precipitates Were completely dissolved 
in 300 ml of dichloromethane. After the resultant solution 
Was transferred to a separation funnel and Washed With 100 
ml of a saturated aqueous solution of sodium chloride, the 
organic layer Was dried With anhydrous potassium carbon 
ate. After ?ltration, the organic solvent Was removed by 
distillation. The product Was recrystalliZed from a mixed 
solvent containing toluene and ethanol, separated by ?ltra 
tion and dried at 60° C. for 3 hours in a vacuum drying 
chamber and 3.80 g (5.69 mmol) of N,N-dibenZyl-N‘,N‘-di 
4-biphenylylbenZidine Was obtained at a yield of 88%. 

[0079] The results of the measurements of NMR and 
FD-MASS on the obtained N,N-dibenZyl-N‘,N‘-di-4-biphe 
nylylbenZidine Were as folloWs: 

[0080] NMR: 690 MHZ 5.08 (4H, s), 7.0 to 7.9 (36H, 
In) 

[0081] FD-MASS: 668 
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[0082] (3) N,N‘-Di-(4-biphenylyl)benZidine Was pre 
pared. The reaction scheme is shown in the following: 
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Pd/C 5% 

[0083] Into a 500 ml single-necked egg plant-shaped ?ask, 
3.5 g (5.24 rnrnol) of N,N-dibenZyl-N‘,N‘-di-4-biphenylyl 
benZidine obtained in (2) and 350 mg (10% by mole) of 
palladiurn-active carbon (the content of palladium: 5% by 
Weight) Were placed. To the resultant mixture, 350 ml of 
chloroform Was added and the substrate Was dissolved. A 
stirrer rod having the shape of a rugby ball Was placed into 
the ?ask. A three-Way stopcock attached With a balloon (a 
gas bag) containing 2 liters of the hydrogen gas Was attached 
to the ?ask and the inside of the ?ask system was purged 
With the hydrogen gas 10 times using a vacuum pump. The 
hydrogen gas in the decreased amount was replenished and 
the volume of the hydrogen gas Was adjusted at 2 liters. The 
resultant ?uid Was vigorously stirred at 35° C. After the ?uid 
Was stirred for the total time of 24 hours, the catalyst was 
removed by ?ltration. The obtained solution Was transferred 
to a separation funnel and Washed With 50 ml of a saturated 
solution of sodium hydrogencarbonate. The organic layer 

Was separated, dried With anhydrous potassium carbonate 
and ?ltered and the solvent was removed by distillation. To 
the obtained residue, toluene Was added and the recrystal 
liZation Was conducted. The forrned crystals Were separated 
using a Kiriyarna funnel and dried in vacuo at 50° C. and 
2.33 g (4.77 rnrnol) of N,N‘-di-(4-biphenylyl)benZidine Was 
obtained at a yield of 91%. 

[0084] The results of the measurements of NMR and 
FD-MASS on the obtained N,N‘-di-(4-biphenylyl)benZidine 
Were as folloWs: 

[0085] NMR: 6,0 MHZ 5.80 (2H, bs), 7.0 to 7.8 (26H, 
In) 

[0086] FD-MASS: 488 

[0087] (4) N,N‘-(2-Naphthyl)(4-biphenylyl)benZidine 
Was prepared. The reaction scheme is shoWn in the 
folloWing: 

Br 

QQWQQ 
Q9; 3% 
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[0088] Into a 100 ml three-necked ?ask, 2.0 g (4.10 mmol) 
of N,N‘-di(4-biphenylyl)benZidine obtained in (3), 1.87 g 
(9.02 mmol, 2.2 eq) of 2-bromonaphthalene, 945 mg (9.84 
mmol, 2.4 eq) of sodium t-butoxide, 75 mg (0.082 mmol, 
2.0% by mole) of Pd2(dba)3 and 103 mg (0.164 mmol, 4.0% 
by mole) of (s)-BINAP Were placed. Astirrer rod having the 
shape of a rugby ball Was placed into the ?ask. A rubber cap 
Was placed at each of tWo openings at the sides of the ?ask. 
A coiled tube condenser for re?uxing Was attached to the 
central opening of the ?ask and a three-Way stopcock 
attached With a balloon containing the argon gas Was 
attached to the top of the coiled tube condenser. The 
atmosphere in the system Was purged With the argon gas in 
the balloon 3 times using a vacuum pump. 

[0089] To the above system, 50 ml of dehydrated toluene 
Was added using a syringe through a rubber septum and the 
resultant mixture Was stirred at the room temperature for 3 
minutes. Then, the ?ask Was set into an oil bath and the 
temperature Was raised sloWly to 120° C. While the solution 
Was stirred. After 7 hours, the ?ask Was removed from the 
oil bath to stop the reaction and left standing for one night 
under the atmosphere of argon. 

[0090] The reaction mixture Was ?ltered. The residue Was 
Washed With toluene, Water and ethanol and recrystalliZed 
from xylene and 2.55 g (3.45 mmol) of N,N‘-(2-naphthyl)(4 
biphenylyl)benZidine Was obtained at a yield of 84%. 

[0091] The results of the measurements of NMR, FD 
MASS and HPLC on the obtained N,N‘-(2-naphthyl)(4 
biphenylyl)benZidine Were as folloWs: 

[0092] NMR: 090 MHZ 7.0 to 7.9 (40H, m) 

[0093] FD-MASS: 740, 370 

[0094] HPLC: The chemical purity: 99.8% or greater 

EXAMPLE 3 

[0095] N,N,N‘,N‘-Tetra(2-naphthyl)-4,4‘-diaminostilbene 
Was prepared in accordance With the folloWing reaction 
routes. 

[0096] (1) N,N-Di(2-naphthyl)benZylamine Was pre 
pared. The reaction scheme is shoWn in the folloWing: 

CHZNHZ 
Br 

—> 

Pd (OAc) 2 
NaOtBu 

P (tBu)3 
120° C., 7.5 hrs 
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[0097] Into a 100 ml three-necked ?ask, 8.9 g (42.9 mmol, 
2.3 eq) of 2-bromonaphthalene, 4.32 g (44.9 mmol, 2.4 eq) 
sodium t-butoxide and 42.0 mg (0.187 mmol, 1.0% by mole) 
of palladium acetate Were placed. A stirrer rod having the 
shape of a rugby ball Was placed into the ?ask. A rubber cap 

Was placed at each of tWo openings at the sides of the ?ask. 

A coiled tube condenser for re?uxing Was attached to the 

central opening of the ?ask and a three-Way stopcock 
attached With a balloon containing the argon gas Was 

attached to the top of the coiled tube condenser. The 

atmosphere in the system Was purged With the argon gas in 
the balloon 3 times using a vacuum pump. 

[0098] To the above system, 60 ml of dehydrated toluene, 
2.04 ml (18.7 mmol) of benZylamine and 169 pl (0.374 
mmol, 2.0% by mole) of a 2.22 moles/liter toluene solution 
of tris-t-butylphosphine Were added using a syringe through 
a rubber septum and the resultant mixture Was stirred at the 

room temperature for 5 minutes. Then, the ?ask Was set into 

an oil bath and the temperature Was raised sloWly While the 

solution Was stirred. Formation of bubbles Was observed 

When the temperature Was about 80° C. and it Was con?rmed 

that the reaction Was proceeding. The temperature Was 

raised to 120° C. While the stirring Was continued. The 

reaction system sloWly changed to yelloW and then to broWn 
With the formation of White precipitates after 3 hours. Seven 

and a half hours after the temperature reached 120° C., the 

?ask Was removed from the oil bath to stop the reaction and 

left standing for one night under the atmosphere of argon. 

[0099] The reaction mixture Was transferred to a separa 

tion funnel. Dichloromethane in an amount of 300 ml Was 

added and precipitates Were dissolved. After Washing With 
60 ml of a saturated aqueous solution of sodium chloride, the 
organic layer Was dried With anhydrous potassium carbon 
ate. After potassium carbonate Was removed by ?ltration 
With a ?lter paper and the ?ltrate Was placed into a 500 ml 

egg-plant shaped ?ask, the organic solvent Was removed by 
distillation from an organic layer. To the obtained residue, 
200 ml of toluene and 40 ml of ethanol Were added and the 

residue Was completely dissolved by heating at 80° C. With 
attachment of a drying tube. The resultant solution Was 

sloWly cooled to the room temperature by being left standing 
for one night and the recrystalliZation Was conducted. The 
formed crystals Were separated by ?ltration using a Kir 
iyama funnel. After drying the crystals at 60° C. in vacuo, 
3.94 g of White needle crystals having the shape of cotton 
Were obtained. Using the ?ltrate, the crystalliZation Was 
repeated and 1.48 g of the second product and 0.15 g of the 
third product Were obtained. N,N-Di(2-naphthyl)benZy 
lamine Was obtained in a total amount of 5.57 g (15.5 mmol) 
at a yield of 83%. 

[0100] The result of the measurements of FD-MASS on 
the obtained N-di(2-naphthyl)benZylamine Was as folloWs: 

[0101] FD-MASS: 359 
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[0102] (2) Di-2-naphthylamine Was prepared. The reac 
tion scheme is shown in the following: 

H2, 
10%Pd/C, 
1-2 atom 

N 4' 

CHCl3/EtOH:5/1 
rt, 30 hrs 

N 
H 

[0103] Into a 300 ml single-necked ?ask, 1.18 g (3.28 
mmol) of N,N-di(2-naphthyl)benZylamine obtained in (1) 
and 135 mg (10% by Weight) of palladium-active carbon 
(the content of palladium: 10% by Weight) Were placed. To 
the resultant mixture, 100 ml of chloroform and 20 ml of 
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ethanol Were added and the substrate Was dissolved. Astirrer 
rod having the shape of a rugby ball Was placed into the 
?ask. A three-Way stopcock attached With a balloon (a gas 
bag) containing 2 liters of the hydrogen gas Was attached to 
the ?ask and the inside of the ?ask system Was purged With 
the hydrogen gas 10 times using a vacuum pump. The 
hydrogen gas in the decreased amount Was replenished and 
the volume of the hydrogen gas Was adjusted at 2 liters. The 
resultant ?uid Was vigorously stirred at the room tempera 
ture. After the ?uid Was stirred for the total time of 30 hours 
at the room temperature, 100 ml of dichloromethane Was 
added and the catalyst Was removed by ?ltration. The 
obtained solution Was transferred to a separation funnel and 
Washed With 50 ml of a saturated solution of sodium 
hydrogencarbonate. The organic layer Was separated, dried 
With anhydrous potassium carbonate and ?ltered and the 
solvent Was removed by distillation. To the obtained residue, 
50 ml of toluene Was added. A drying tube Was attached to 
the ?ask and the temperature Was raised to 85° C. to dissolve 
the residue. The recrystallization Was conducted by sloWly 
cooling the resultant solution to the room temperature While 
the ?ask Was left standing for one night. The formed crystals 
Were separated using a Kiriyama funnel and dried in vacuo 
at 50° C. and 710 mg (2.62 mmol) of di-2-naphthylamine 
Was obtained at a yield of 80%. 

[0104] The result of the measurements of FD-MASS on 
the obtained di-2-naphthylamine Was as folloWs: 

[0105] FD-MASS: 269 

[0106] (3) N,N,N‘,N‘-tetra(2-naphthyl)-4,4‘-diaminos 
tilbene Was prepared. The reaction scheme is shoWn in 
the folloWing: 

Br 
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[0107] Into a 50 ml tWo-necked ?ask, 420 mg (1.56 mmol, 
2.1 eq) of di-2-naphthylamine obtained in (2), 250 mg 
(0.741 mmol) of 4,4-dibromostilbene, 3.4 mg (0.0148 
mmol, 2.0% by mole) of palladium acetate and 157 mg (1.63 
mmol, 2.2 eq) of sodium t-butoXide Were placed. A rubber 
cap Was placed at the side opening of the ?ask. Acoiled tube 
condenser for re?uxing Was attached to the central opening 
of the ?ask and a three-Way stopcock attached With a balloon 
containing the argon gas Was attached to the top of the coiled 
tube condenser. The atmosphere in the system Was purged 
With the argon gas in the balloon 3 times using a vacuum 
pump. 

[0108] To the above system, 10 ml of dehydrated toluene 
and 13.4 pl (0.0296 mmol, 4.0% by mole) of a 2.22 
moles/liter toluene solution of tris-t-butylphosphine Were 
added using a syringe through a rubber septum. Then, the 
?ask Was set into an oil bath and the temperature Was raised 
sloWly to 115° C. While the solution Was stirred. BroWnish 
White precipitates Were formed in the reaction solution after 
30 minutes. After heating at 115° C. for 6 hours under 
stirring, the ?ask Was removed from the oil bath and left 
standing for one night. 

[0109] The formed precipitates Were completely dissolved 
in 500 ml of dichloromethane. After the resultant ?uid Was 
transferred to a separation funnel and Washed With 100 ml of 
a saturated aqueous solution of sodium chloride, the organic 
layer (yelloW) Was dried With anhydrous potassium carbon 
ate. After ?ltration, the organic solvent Was removed by 
distillation and 150 ml of toluene and 50 ml of ethanol Were 
added to the obtained residue. After a drying tube Was 
attached to the ?ask, the precipitates Were dissolved to some 
degree by heating at 80° C. and the resultant miXture Was 
sloWly cooled to the room temperature. The crystals of the 
ivory color in the system Were separated by ?ltration using 
a Kiriyama funnel. After the crystals Were Washed With 
small amounts of toluene and ethanol and dried at 60° C. for 
3 hours in a vacuum drying chamber, 428 mg (0.600 mmol) 
of N,N,N‘,N‘-tetra(2-naphthyl)-4,4‘-diaminostilbene Was 
obtained at a yield of 81%. 

[0110] The results of the measurements of NMR and 
FD-MASS on the obtained N,N,N‘,N‘-tetra(2-naphthyl)-4, 
4‘-diaminostilbene Were as folloWs: 

[0111] NMR: 690 MHZ 6.9 to 7.9 (38H, m) 

[0112] FD-MASS: 714 

COMPARATIVE EXAMPLE 1 

[0113] N,N,N‘,N‘-Tetra(4-biphenylyl)benZidine Was pre 
pared in accordance With a conventional method. 

[0114] 4-Aminobiphenyl in an amount of 72.5 g (0.429 
moles), 120 g (0.429 moles) of 4-iodobiphenyl, 32.6 g 
(0.236 moles) of potassium carbonate, 6.8 g (0.107 moles) 
of copper and 430 ml of nitrobenZene Were placed into a 
reactor and the reaction Was alloWed to proceed at 210° C. 
for one night. When the reaction Was completed, the reaction 
mixture Was cooled by being left standing. Copper salts Were 
removed by ?ltration under a reduced pressure. The ?ltrate 
Was Washed With chloroform and the solvent in the ?ltrate 
Was removed by distillation under a reduced pressure. To the 
resultant residue, 500 ml of methanol Was added. The 
obtained miXture Was cooled and the formed crystals Were 
separated by ?ltration. The obtained crystals in an amount of 
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49 g Were dissolved into 250 ml of dimethylformamide 
(DMF) by heating. The resultant solution Was cooled With 
Water and tribiphenylamine of a byproduct precipitated by 
the cooling Was removed by ?ltration. The ?ltrate Was added 
into 1,000 ml of Water and the formed crystals Were sepa 
rated by ?ltration, Washed With Water and methanol. The 
obtained crystals in an amount of 35 g Which contained 
Water Were recrystalliZed from 750 ml of toluene and 
yelloWish green scale-like crystals of di(4-biphenyl)amine 
Were obtained. The mother liquor Was concentrated and 
secondary crystals Were obtained. The amount of the 
obtained product Was 19 g (the yield: 13.8%). Into a reactor, 
15 g (0.0467 moles) of di(4-biphenyl)amine, 9.5 g (0.0234 
moles) of 4,4‘-diiodobiphenyl, 9.7 g (0.0702 moles) of 
potassium carbonate, 0.74 g (0.0117 moles) of copper and 76 
ml of nitrobenZene Were placed and the reaction Was 
alloWed to proceed at 220° C. for 2 days. When the reaction 
Was completed, 750 ml of DMF Was added and copper salts 
Were removed by ?ltration While the temperature of the 
reaction miXture remained high. The ?ltrate Was cooled and 
the formed crystals Were separated by ?ltration. The 
obtained crystals in an amount of 25 g Which contained 
Water Were recrystalliZed 3 times from toluene in an amount 
100 time as much as that of the crystals and light yelloW 
crystals of N,N,N‘,N‘-tetra(4-biphenyl)benZidine as the 
object compound Were obtained (the amount of the obtained 
product: 9 g; the yield: 48.6%). 

INDUSTRIAL APPLICABILITY 

[0115] As described in detail in the above, in accordance 
With the method of the present invention, the aromatic amino 
compounds useful as the charge transporting material in the 
?elds of the electronic photosensitive materials and the 
organic electroluminescence devices can be produced ef? 
ciently at a great yield Without using highly toXic raW 
materials. 

1. A method for producing an aromatic amino compound 
represented by folloWing general formula (V): 

(V) 
Ar1— N—H 

A12 

Wherein Ar1 and Ar2 each independently represent a substi 
tuted or unsubstituted hydrocarbon group or heterocyclic 
group having 6 to 50 carbon atoms and may represent a same 
group or different groups, Which comprises 

synthesiZing an intermediate compound for an aromatic 
amino compound Which is represented by folloWing 
general formula (IV): 

(IV) 
Ar1— N—R1 

A12 
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wherein R1 represents a substituent having 2 to 50 carbon 
atoms, by reacting an amino compound represented by 
following general formula (I): 

H2N—R1 (I) 

Wherein R1 is as de?ned above, With a mixture of halo 
genated aryl compounds represented by folloWing gen 
eral formulae (II) and (III): 

Arl-X (II) 
Ar2-X (III) 

Wherein Ar1 and Ar2 are as de?nes above, and X repre 
sents a halogen group, in a presence of a noble metal 
catalyst; and 

eliminating the substituent represented by R1 from the 
nitrogen atom in the compound represented by general 
formula (IV) either under an acidic condition or an 
alkaline condition or by addition of a reducing agent or 
an oXidiZing agent. 

2. A method for producing an aromatic amino compound 
represented by folloWing general formula (VII): 

n 

(W) 

Wherein Ar1 and Ar2 each independently represent a substi 
tuted or unsubstituted hydrocarbon group or heterocyclic 
group having 6 to 50 carbon atoms and may represent a same 
group or different groups, Ar3 represents a substituted or 
unsubstituted aromatic residue group having 6 to 60 carbon 
atoms, and n represents an integer of 1 to 4, Which comprises 

reacting an intermediate compound for an aromatic amino 
compound Which is represented by folloWing general 
formula (V): 

Arz 

Wherein Ar1 and Ar2 are as de?ned above, and X repre 
sents a halogen group, With a mixture of halogenated 
aryl compounds represented by folloWing general for 
mula (VI): 

Ar3-(X)n (VI) 
Wherein Ar3, X and n are as de?ned above, in a presence 

of a noble metal catalyst. 
33. A method for producing an aromatic amino compound 

represented by folloWing general formula 

H—T Ar3 
An 

11 

Wherein Ar1 represents a substituted or unsubstituted hydro 
carbon group or heterocyclic group having 6 to 50 carbon 

(X) 

Apr. 29, 2004 

atoms, Ar3 represents a substituted or unsubstituted aromatic 
residue group having 6 to 60 carbon atoms, and n represents 
an integer of 1 to 4, Which comprises 

synthesiZing an intermediate compound of an aromatic 
amino compound represented by folloWing general 
formula (VIII): 

(VIII) 
Ar1— N— R1 

Wherein R1 represents a substituent having 2 to 50 carbon 
atoms, and Ar1 is as de?ned above, by reacting an 
amino compound represented by folloWing general 
formula (I): 

Wherein R1 is as de?ned above, With a halogenated aryl 
compound represented by folloWing general formula 
(II): 
Arl-X (II) 

Wherein Ar1 is as de?ned above and X represents a 
halogen group, in a presence of a noble metal catalyst; 

synthesiZing another intermediate compound for an aro 
matic amino compound Which is represented by fol 
loWing general formula (IX): 

R1— I Aff, 

Ar 1 
n 

Wherein R1, Arl, Ar3 and n are as de?ned above, by 
reacting the compound represented by general formula 
(VIII) With a halogenated aryl compound represented 
by folloWing general formula (VI): 

(IX) 

Wherein Ar3, X and n are as de?ned above, in a presence 
of a noble metal catalyst; and 

eliminating the substituent represented by R1 from the 
nitrogen atom in the compound represented by general 
formula (IX) either under an acidic condition or an 
alkaline condition or by addition of a reducing agent. 

4. A method for producing an aromatic amino compound 
represented by general formula (VII): 

Ar 1— T Ar3 

Arz 
II 

Wherein Ar1 and Ar2 each independently represent a substi 
tuted or unsubstituted hydrocarbon group or heterocyclic 
group having 6 to 50 carbon atom and may represent a same 

(vII) 
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group or different groups, Ar3 represents a substituted or 
unsubstituted aromatic residue group having 6 to 60 carbon 
atoms, and n represents an integer of 1 to 4, Which comprises 

reacting a compound represented by following general 
formula 

H—T Ar3 
Ar 1 

II 

Wherein Arl, Ar3 and n are as de?ned above, With a 
halogenated aryl compound represented by folloWing 
general formula (III): 

(X) 

Ar2-X (III) 

Wherein Ar2 is as de?ned above, and X represents a 
halogen group, in a presence of a noble metal catalyst. 

Apr. 29, 2004 

5. A method according to any one of claims 1 to 4, 
Wherein the substituent represented by R1 is a substituted or 
unsubstituted arylalkyl group. 

6. A method according to any one of claims 1 to 4, 
Wherein the substituent represented by R1 has carbonyl 
group. 

7. A method according to any one of claims 1 to 4, 
Wherein Ar1 and Ar2 each independently represent a substi 
tuted or unsubstituted biphenyl group, a substituted or 
unsubstituted terphenyl group, a substituted or unsubstituted 
1-naphthyl group or a substituted or unsubstituted 2-naph 
thyl group. 

8. A method according to any one of claims 1 to 4, 
Wherein the aromatic amino compound is a charge trans 
porting material. 

9. A method according to any one of claims 1 to 4, 
Wherein the aromatic amino compound is a charge trans 
porting material for organic electroluminescence devices. 

* * * * * 


