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(57) Abréege(suite)/Abstract(continued):

represented by the following general formula [A1]: (see formula A1) whereln X Is an atomic group which Is necessary for forming
an aromatic hydrocarbon ring or an aromatic hetero-ring by condensation with the benzene ring, Y Is a hydrogen atom, an alky|
group, an alkoxy group or a halogen atom, m is an integer of 1 to 4, R Is an aromatic hydrocarbon ring group or an aromatic
hetero-ring group and nis 1 or 2, and A, Is a group represented by one of the following general formulae [A2] and [A3]. (see

formula A2), (see formula A3), wherein a, Is a group selected from R, -N=CH-R and (see formula |), R, X, Y, m and n are the
same as those in the general formula [A1] and p is 0 or 1. A photosensitive material for electronic photography having excellent
properties, such as charging property, retention of charge, sensitivity, residual voltage and image formation, and showing no
change of the properties after repeated use for a long time can be obtained by using an azo compound having a specific
structure as the carrier generating substance. A photosensitive material for electric photography of a laminate type or a
dispersion type having high performance and high durability can also be provided.
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ABSTRACT OF THE DISCLOSURE
An organic photoconductive material is represented by the
following general formula [1]:
A1-N=N-B-N=N-Ao [1],
wherein B is a divalent organic group bonded to nitrogen atoms forming

azo groups, Aj; and Ag are groups different from each other, Aj is

represented by the following general formula [A1]:

X - [A1]
wherein X is an atomic group which is necessary for forming an
aromatic hydrocarbon ring or an aromatic hetero-ring by condensation
~ with the benzene ring, Y is a hydrogen atom, an alkyl group, an alkoxy
group or a halogen atom, m is an integer of 1 to 4, R is an aromatic
hydrocarbon ring group or an aromatic hetero-ring group and n is 1 or 2,
and Ag 18 a group represented by one of the following general formulag

[A2] and [A3]:

(a,-HNOC),  OH

COCH,

y
-
X [A2], R-HNCO [A3],

wherein a; is a group selected from R, -N=CH-R and
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Ve
(3& , R, X, Y, m and n are the same as those in the

(CONHR),

general formula [Al] and p is 0 or 1. A photosensitive méterial for
electronic photography having excellent properties, such as charging
property, retention of charge, sensitivity, residual voltage and image
formation, and showing no change of the properties after repeated use
for a long time can be obtaine.d by using an azo compound having a
specific structure as the carrier generating substance. A photosensitive
material for electric photography of a laminate type or a dispersion type
having high performance and high durability can also be provided.
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AN ORGANIC PHOTOCONDUCTIVE MATERIAL AND A
PHOTOSENSITIVE MATERIAL FOR ELECTRONIC PHOTOGRAPHY
USING IT

BACKGROUND OF THE INVENTION

1. Field of the invention

The present invention relates to a novel organic photoconductive
material and a photosensitive material for electronic photography using
it. More particularly, the present invention relates to an organic
photoconduCtive material comprising a specific azo compound and a
novel photosensitive material for electronic photography comprising a
pliofnsensitive layer contaim'ng it.
2. Description of the related art

Recently, electronic photography has been adopted not only in the

field of photocopier but also widely in the fields where photographic

- technology has been used, such as printing form plates, slide films,
microfilms and the like. Application to high speed printing using
RASER, LED or CRT as the light source is also being developed.
Application of electronic photosensitive materials to fields other than the
photosensitive materials for electronic photography, such as electrostatic
recording elements, sensor materials and the like, is also a subject of
recent studies. Therefore, requirements for electronic photoconductive
materials and photosensitive materials for electronic photography using
them aré becoming higher in degree and wider in range.

Materials comprising a photosensitive layer containing an
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inorganic photoconductive material, such as amorphous selenium,
cadmium sulfide, zinc oxide and the like, as the main component thereof
have been used mainly as the photosensitive material for electronic
photography. Even though the photoconductive materials using
inorganic materials are useful, they are not always satisfactory with
respect of sensitivity, heat stability, moisture resistance and durability.
Particularly, they have problems on handling during production because
of toxicity of amorphous selenium and cadmium sulfide.

Photosensitive materials for electronic photography using various
kinds of organic photoconductive materials have been proposed and
adopted in practical applications as materials having no such problems.
Obviously, a photosensitive material for electronic photography is
required to have the function of carrier generation and the function of
carrier transportation. Various kinds of organic pigments, such as
phthalocyanine pigments, multi-ring quinone pigments, indigo
pigments, dioxadine pigments, quinacridone pigments, azo pigments
and the like, have been proposed as organic materials used as the carrier
generating substance but only limited kinds of them have been
practically applied. Only limited kinds of the carrier transporting
substance have also been practically applied. Therefore, it is the actual
situation of the present time that a photoconductive material which can
sufficiently satisfy the wide requirements of electronic photographic
processes, not to mention those of newer applications other than

electronic photography, have not been obtained.



21167338

SUMMARY OF THE INVENTION

The present invention accordingly has an object to provide, by
utilizing excellent carrier generating function of an azo compound
represented by the general formula [1] shown below as a carrier
generating substance in a photose‘nsitive material for electronic
photography of a laminate type or a dispersion type, an organic
photoconductive material which exhibits not only excellent electronic
photographic properties, such as charging property, retention of the
charge, sensitivity, residual voltage and the like, but also good coating
properties showing little change after repeated use and stable properties
showing no change by the effect of heat, temperéture and light, thus, is
free from the drawbacks of the conventional materials and can be applied
to photosensitive material for electronic photography as well as a sensor
material, a electrostatic recording material and the like.

Extensive investigations undertaken by the present inventors to
improve properties of organic photosensitive materials for electronic
photography for achieving aforesaid object lead to a discovery that an azo
compound represented by the genetal formula [1] shown below has '
excellent photoconductive property. The present invention has been
completed on the basis of the discovery.

Thus, the organic photoconductive material is represented by the
following general formula [1]: |

A1~-N=N-B-N=N-Ag [1],
wherein B is a divalent organic group bonded to nitrogen atoms forming

azo groups, A1 and Az are groups different from each other, Aj is
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represented by the following general formula [A1]:

X [Al]
wherein X is an atomic group which is necessary for forming a
substituted or unsubstituted aromatic hydrocarbon ring or a substituted
or unsubstituted aromatic hetero-ring by condensation with the benzene
ring, Y is an atom or a group selected from the group consisting of a
hydrogen atom, an alkyl group, an alkoxy group and a haloge'n atom, m
18 an integer of 1 to 4, R is a substituted or unsubstituted aromatic
hydrocarboﬁ ring group or a substituted or unsubstituted aromatic
hetero-ring group and n is 1 or 2, and A2 is a group represented by one of

the following general formulae [A2] and [A3]:

(a,~-HNOC), OH

(IJOCH3
-
, X [A2], R-HNCO [A3],
wherein a, is a group selected from R, -N=CH-R and
(Y, . -
& , Ry, X, ¥, m and n are the same as those in the
- (CONHR),

general formula [Al] and p is 0 or 1.

Other and further objects, features and advantages of the
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invention will appear more fully from the following description.

DETAILED DESCRIPTION OF THE INVENTION

Examples of A2 in the general formula {1] shown above are the

following groups: groups represented by the following general formula
[A2]:

(a,~-HNOC), OH

X [A2]
wherein a; is a group selected from R, -N=CH-R and
(Y
Czé and R, X, Y, m and n are as defined above; groups
(CONHR),

represented by the following general formula [A4]:

a,;—-HNOC OH

©
@ [A4]

wherein a; is as defined above; and the like groups.

Examples of B in the general formula [1] shown above are the

following groups: groups represented by the following general formula

[B1]:
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b, by [B1]
wherein by is H, CIl, Br, F, CHz group or OCH3 group; groups
represented by the following general formula [B2]:

OO

N-N

wherein bg is. -CH=CH—-, ~NH-, -N=N- or —« }; a group having
O

the following formula [B3]:

-
C.H, [B3];

a group having the following formula [B4]:

[B4];

and the like groups.
An examples of X in the general formula [A1] shown above is a

condensed benzene ring, such as that shown in the following general
formula [X1]:



A2N=N—B—N=N |

[X1]

‘wherein Ag, B, Y, R, m and n are as defined above.

Examples of R in the general formula [A1l] shown above are

groups represented by the following general formula [R1]:

*(ry)y [R1]

wherein r; is -CH3, —C2Hs3, F, Cl, Br, I, -OCH3, -NOg, —-N(CHj3)2 or
—CF3 and q is 0, 1 or 2; and the like groups.

Particular examples of the organic photoconductive material of the
~ present invention represented by the general formula [X1] are: materials

represented by the following general formula [X2]:

a,—-HNOC CONH-@
tN NHN N_‘ (CONHR),

X2];
materials represented by the following general formula [X3]:
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(Y)m
a-HNOC  OH HO CONH—@
N
@@ Q™

[X3];
and the like other materials.

More particular examples of the photoconductive material
represented by the general formula [1] of the present invention are
compounds having the following structures. However, the examples are
not to be construed to limit the kind of the photoconductive material of the

invention.



(1)

(2)

(4)
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The azo compounds described above can be synthesized according

to conventional methods.

A monoacyl compound of a diamine represented by the general

formula HoaN-B-NH3 (B is as defined in the general formula [1] shown

above) is converted into the corresponding diazo salt by a conventional
method. The diazo salt obtained is brought into coupling with the first
coupling component represented by the following general formula [2]:

wherein X, Y, R, m and n are as defined in the general formula [1]

shown above, to obtain a monoazo compound represented by the general

4



formula [3]:

HO CONH-C>

AcNH-B-N=N :

X [3],
wherein X, Y, R, m and n are as defined in the general formula [1]
shown above and Ac is an acyl group. By hydrolysis of the monoazo

compound, an amine represented by the general formula [4] is obtained:

HO CONH—<:>

NoH-B-N=N

X ' [4],
wherein X, Y, R, m and n are as defined in the general formula [1]
- shown above.

‘ The amine represented by the general formula [4] is converted into
a diazo compound by a conventional method and the diazonium salt thus
forméd 18 brought into coupling with another coupling ¢omponent
' diﬁ'erent_ from the first coupling component to obtain a bis-azo compound

represented by the general formula [1] shown above.
An example of synthesis is described in the following. Other azo
compounds represented by the general formula [1] can be synthesized

according to a method similar to the following. However, the example of



‘‘‘‘‘‘‘

2116738

synthesis 1s not to be construed to limit the scope of the invention.

Example of synthesis [Synthesis of Compound (1)' shown above]

Into 100 weight parts of water and 8 weight parﬁs of 35 weight %
concentrated hydrochloric acid, 5.9 weight parts of 4-amino-4'-
acetylamino-3,3'-dichlorobiphenyl was dispersed. While the solution is
kept at a temperature of 5°C or lower, 16 weight parts of a 10 weight %
aqueous solution of sodium nitrite was dropped under sufficient stirring
to obtain a solution of a diazo compound.

Then, the solution of a diazo compound obtained above was'
dropped during the time of 15 minutes at room temperature into a
solution prepared by dissolving 8.4 weight parts of N-(4-
phenylcarbamoylphenyl)-3-hydroxy-2-naphthoic acid amide into 200
weight parts of a 2 weight % aqueous solution of sodium hydroxide.
After finishing the dropping, the reaction solution was stirred for
additional 2 hours. A monoazo compound formed was separated by
filtration and washed thoroughly with water. To the product, 50 weight
parts of water and 50 weight parts of a 35 weight % concentrated
hydrochloric acid were added and the mixture was stirréd at the
refluxing temperature for 10 hours.

Hydrochloride of the amine thus formed was separated by
filtration after cooling, deflocculated and dispersed in water to form a 100
ml of a dispersion. To this dispersion, 16 weight parts of a 35 wéight %
concentrated hydrochloric acid was added. While the mixture was kept

at 5°C or lower, 16 weight parts of a 10 weight % aqueous solution of

16
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sodium nitrite was dropped under sufficient stirring and the mixture
was kept stirring for additional 60 minutes at the same temperature to
obtain another solution of diazo compound.

| Then, the solution of the diazo compound obtained above was
dropped during the time of 15 minutes at room temperature into a
solution prepared by dissolving 6.8 weight parts of naphthol AS into 300
ml of a 3 weight % methanol solution of hydrochloric acid. After
finishing the dropping, the mixture was stirred for additional 2 hours.
Precipitate formed was separated by filtration and washed thoroughly
with water to obtain 15.1 weight parts of a crude product of Compound (1)
(yield, 83 %). The crude product was washed with dimethylformamide
(DMF) and acetone, successively, and dried to obtain a purified product.

Physical constitution of the photosensitive material for electronic
photography of the present invention may have any of conventional
forms. A carrier generating layer containing the carrier generating

-substance of the azo compound described above as the main component
~ thereof and a carrier transporting layer containing a carrier
transporting substance as the main component thereof may be
laminated on a conductive supporting material. A photosensitive layer
may be formed by dispersing a carrier generating substance in a carrier
transporting substance. The layers may be laminated with an
intermediate layer. Therefore, .the following patterns of constitutibn can

be formed.

1) A supporting material / a carrier generating layer / a carrier

17
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transporting layer

2) A supporting material / a carrier transporting layer / a carrier
generating layer

3) A supporting material / a carrier transporting layer containing
a carrier generating substance

4) A supporting material / an intermediate layer / a carrier
generating layer / a carrier transporting layer

5) A supporting material / an intermediate layer / a carrier
transporting layer / a carrier generating layer

6) A supporting material / an intermediate layer / a carrier
transporting layer containing a carrier generating substance

The intermediate layer described above is a barrier layer or an
adhesive layer. A thin layer may be formed on the surface of the
photosensitive material having the constitution described above to protect

the surface of the material.

There are two types of the carrier transporting substance, one of
which transports electrons and the other of which transports positive
holes. Any of these may be used for forming the photosensitive material
of the present iﬁvention.

The photosensitive material for electronic photography of the
~ present invention can be produced by a conventional method according to
' the technology known in the production of photosensitive materials using
organic photoconductive materials. For example, a carrier genérating
layer in a photosensitive layer of the two layer constitution can be

produced by forming the azo compound into fine particles in a suitable
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medium, adding a binder according to necessity, followed by coating on a
conductive supporting material directly or through an intermediate
layer or by coating and drying on a carrier transporting layer which has
been formed in advance. Diameter of the fine particles dispersed in the
medium is 5 pm or less, preferably 3 pm or less and most preferably 1 pm

or less.

Kind of the binder is not particularly limited when a binder is
used. A film forming polymeric material having hydrophobic property,
a high permittivity and electronic insulating property is preferable as the
binder. Various kinds of thermoplastic or thermosetting synthetic resin
are preferably used. As easily understood, it is convenient that the
medium described above has the ability to dissolve the binder. Amount of
the binder used is selected in the range of 0.1 to 5 times by weight of the
amount of aforesaid carrier generating substance. Thickness of the
carrier generating layer is in the range of 0.01 to 20 um and preferably in
the range of 0.05 to 5 pm.

The carrier transporting layer can be formed by dispersing or
dissolving the carrier transporting substance into a suitable medium,
then coating the dispersion or the solution on a conductive supporting
material and drying the coated layer. It is preferred that a binder is used
except when a carrier transporting substance having the function of the
binder by itself, such as poly-N-vinylcarbazole, poly-N-glycidylcarbazole
and the like, is used. The saine kinds of binder as those used for the
formation of the carrier generating layer can be used. Amount of the

binder used is selected in the range of 0.2 to 5 times by weight of the
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amount of the carrier transporting substance. Thickness of the carrier
transporting layer is in the range of 1 to 100 um and preferably in the
range of 5 to 50 pm.

For formation of the carrier generation-carrier transportation
layer of the dispersion type, a carrier transporting substance is dissolved
or dispersed in aforesaid dispereion for formation of the carrier
generating layer and coated on a conductive supporting material. Kind
of the carrier transporting substance can be selected according to desire.
It is generally preferred as described above that a binder is used except
when the carrier transporting substance having the function as a binder
by itself is used. When the intermediate layer is formed between the
supporting material and the photosensitive layer of the laminate type or
the dispersion type, one kind or a mixture of two or more kinds selected
from the carrier generating substance, the carrier transporting
substance, the binder, additives and other generally used materials can
be used for the intermediate layer within the range that the function of
the intermediate layer is not adversely effected. Thickness of the
intermediate layer is 10 pm or less and preferably 1 um or less.

Conventional technologies other than those described above can be
adopted to the photosensitive material for electronic photography of the

present invention. For example, the photosensitive layer may contain a

photoconductive material. Additives, such as plasticizers, ultraviolet

absorbents, antioxidants, lubricants, adhesion promoters, dispersants
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and the like, may be added according to necessity for the purpose of
enhancing film forming property, flexibility, mechanical strength and
the like of the photosensitive layer. Carrier generating substances and
carrier transporting substances may be added within the range that the
photosensitive property for electronic photography of the object of the
present invention is not adversely effected.

For forming the carrier generating layer, the carrier transporting
layer, the intermediate layer and the surface layer of the present
invention, a conventional method of coating can be adopted.

The photosensitive material for electronic photography of the
present invention has excellent charging property, sensitivity and image
forming prdperty as well as excellent photosensitivity, little change of the
sensitivity and the charging property after repeated use, little light
fatigue and excellent durability against light.

The invention will be understood more readily with reference to
the following examples; however, these examples are intended to

illustrate the invention and are not to be construed to limit the scope of

the invention.

Example 1

Into a ball mill, 1 weight part of Compound (1) prepared above, 1
weight part of a polyester resin (a product 6f Toyobo Co., Ltd.; a trade
name of Vylon 200) and 50 wefght parts of tetrahydrofuran were charged
and dispersed well. The dispersion prepared was coated on a aluminum

plate with a wire coater and dried in heated air stream of 110°C for 30
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minutes to form a carrier generating layer having a thickness of about
0.3 um.

On the carrier generating layer thus formed, a solution prepared
by dissolving 5 weight parts of p-diethylamjnobenzaldehyde-N,N-
diphenylhydrazone and 5 weight parts of a polycarbonate resin (a
product of Teijin Kasei Co., Ltd.; a trade name of Panlite L-1250) in 70
weight parts of 1,2-dichloroethane was coated and dried in heated air
stream of 80°C for 60 minutes to form a carrier transporting layer having
a thickness of 20 um.

The photosensitive material thus prepared was left standing in an
atmosphere of 55 % relative humidity (RH) to adjust moisture. Then,
properties of the photosensitive material for electronic photography was
evaluated using an electrostatic paper tester ( a product of Kawaguchi
Denki Seisakusho Co., Ltd.; a trade name of SP-428). The sample was
treated with corona charge at a voltage of -5 kV with the static method
and, after standing in a dark place for 10 seconds, exposed to a light
source of a tungsten lamp in a condition that illuminance of the surface
of the sample was 5.0 Lux. Results of the evaluation were as following:

Vo (initial voltage of charging) = -830 volts

V1o (retention of the voltage after standing for 10 seconds in a
dark place) = 92 % .

E1/2 (exposure to decrease the voltage to a half of the initial value) =

2.5 Lux-second

Example 2
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A photosensitive material was prepared and evaluated by the same

method as in Example 1 except that Compound (2) shown above was used

in place of Compound (1) in Example 1. Results are shown in the

following:
Vo =710 volts
VD10 = 85 %

E1/2 = 2.2 Lux-second

Example 3

Into a ball mill, 2 weight parts df Compound (3) shown above, 1
weight part of a polyester resin (a product of Toyobo Co., Ltd.; a trade
name of Vylon 200) and 100 weight parts of tetrahydrofuran were
charged and dispersed well. The dispersion prepared was coated on a
polyester film on which aluminum layer is deposited and dried in heated

air stream of 110°C for 30 minutes to form a carrier generating layer
' having a thickness of about 0.5 uym. On the carrier generating layer thus
formed, a solution prepared by dissolving 10 weight parts of a hydrazine
compound having the formula [5] and 10 weight parts of a polycarbonate
resin (a product of Teijin Kasei Co., Ltd.; a trade name of Panlite 1.-1250)
in 100 weight parts of 1,2-dichloroethane was coated and dried in heated

air stream of 80°C for 60 minutes to form a carrier transporting layer

having a thickness of 20 pm.
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Q

>=CH-CH=N-N

O O

(CH3)oN [5]

The photosensitive material thus prepared was evaluated by the
same method as in Example 1 and results shown in the following were

obtained.
Vo = -820 volts

VD10 =92 %
Ey/9 = 1.7 Lux-sec

Examples 4 to 14

Photosensitive materials were prepared and evaluated by the same
 method as in Example 3 except that one of the compounds shown in
| Table 1 was used in place of Compbund (3) in Example 3. Results of

| eiraluatidn are also shdwn in Table 1. '
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Table 1
Compound Vo (-V) Vp1o (%) Ejy9 (Lux-sec)

Example 4 (6) 850 93 2.0
Example 5 (7) 930 98 45
Example 6 (8) 760 89 1.8
Example 7 (11) 700 85 14
Example 8 (12) 890 96 2.3
Example 9 (14) 770 94 2.0
Example 10 (16) 950 98 0.7
Example 11 (18) 810 87 2.4
Example 12 (22) 750 g5 1.6
Example 13 (24) 630 5 3.1
Example 14 (25) 740 82 2.2
Comparative Examples 1 to 5

Photosensitive materials were prepared and evaluated' by the same

method as in Example 3 except that one of the azo compounds (a) to (e)

shown in the following which were prepared by the same method as

described above was used as the carrier generating substance in place of

Compound (3) in Example 3. Results of evaluation are shown in Table 2.



. l .—HN"

. NH-N=CH Q ) >
i O

HNOC OH HO C ONH
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(e)

© o

Comparative
Example 1

Comparative
Example 2

Comparative
Example 3

Comparative
- Example 4

Comparative
Example 5

HNOC OH

azo compound

(a)

(b)

(c)

(d)

(e)

Table 2

Vpio (%)

21167338

©)

VR (-V)

Q00 =

NO,

E1/9 (Lux-sec)

4.2

3.8

9.1

1.9

2.2

The above results clearly show that the azo compounds of the

present invention which used different couplers on the both sides of the

central structure are superior to conventional symmetric azo

compounds.
An aluminum drum with a mirror finish was dipped into the

dispersion of the carrier generating material prepared in Example 3 to

coat the material on the surface of the drum. The drum was dried in hot

P4
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air stream of 110°C for 30 minutes to form a carrier generating layer
having a thickness of 20 um.

The photosensitive material thus prepared was fitted in a
commercial copier. Surface voltage was adjusted to —700 V by corona
discharge. After the sample was exposed to an image, development,
image transfer, blade cleaning and éharge elimination by light were
conducted. An image having sufficient contrast, excellent clarity and
excellent tone was obtained. After repeating the copying process 10000

times, no change in the image was observed.

As shown in the above, according to the present invention, a
photosensitive material for electronic photography having excellent
properties, such as charging property, retention of charge, sensitivity,
residual voltage and image formation, and showing no change of the
- properties after repeated use for a long time can be obtained by using an
azo compound having a specific structure as the carrier generating
substance. Therefore, a photosensitive material for electronic

photography of a laminate type or a dispersion type having high
performance and high durability can be provided.

While the invention has been particularly shown and described
with reference to preferred embodiments thereof, it will be understood by
those skilled in the art that the foregoing and other changes in form and

details can be made therein without departing from the spirit and scope

of the invention.
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WHAT IS CLAIMED IS:

1. An organic photoconductive material represented by the following
general formula [1]):

A1-N=N-B-N=N-A2 [1],
wherein B is a divalent organic group bonded to nitrogen atoms forming
azo groups, Aj and Ag are groups different from each other, Aj is

represented by the following general formula [A1]:

X [Al]
wherein X is an atomic group which is necessary for forming a
substituted or unsubstituted aromatic hydrocarbon ring or a substituted
or unsubstituted aromatic hetero-ring by condensation with the benzene
ring, Y is an atom or a group selected from the group consisting bf a
hydrogen atom, an alkyl' group, an alkoxy group and a halogen atom, m
18 an integer of 1 to 4, R is a substituted or unsubstituted aromatic
hydrocarbon ring group or a substituted or unsubstituted aromatic
hetero-ring group and n is 1 or 2, and A2 is a group represented by ohe of

the following general formulae [A2] and [A3]:
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(a,-HNOC), OH

(IJOCH3
i
X [A2], R-HNCO [A3],
wherein a,; is a group selected from R, -N=CH-R and
S
—@ , R, X, Y, m and n are the same as those in the
(CONHR), '

general formula [Al] and p is 0 or 1.

2. An organic pkotoconductive material as claimed in Claim 1, wherein

- Ag in the general formula [1] is a group represented by the following

AN
general formula [A4]:

a,~HNOC  OH
O "

‘wherein aj is the same as that in the general formula [A2] in Claim 1.

3. An organic photoconductive material as claimed in Claim 1, wherein

B in the general formula [1] is a group represented by the following
general formula [B1]:

b, b, Bl
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wherein by i1s H, Cl, Br, F, CH3 group or OCHj3 group.

4. An organic photoconductive material as claimed in Claim 1, wherein
B in the general formula [1] is a group represented by the following

general formula [B2]:

b“@ (B2]

N-N
wherein by is ~CH=CH—, -NH—, ~N=N- or —{ )—
0

5. An organic photoconductive material as claimed in Claim 1, wherein

B in the general formula [1] is a group having the following formula [B3]:

C.H; [B3].

6. An organic photoconductive material as claimed in Claim 1, wherein

B in the general formula [1] is a group having the following formula [B4]:

O—~O

O [B4].
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7. An organic photoconductive material as claimed in Claim 1, wherein
X in the general formula [Al] is a condensed benzene ring and the

organic photoconductive material is represented by the following general

formula [X1]:

HO CONH—C)
(CONHR),
AzN =N—'B —N =N

©) -

wherein Ag, B, Y, R, m and n are the same as those in the general

formula [Al].

8. An organic photoconductive material as claimed in Claim 1, wherein

'R in the general formula [A1] is represented by the following general
 formula [R1]:

O N\ (l'l)q | [Rl]

wherein r; is one of -CHg3, -C2Hs5, F, Cl, Br, I, -OCH3, -NO32, -N(CHj3),
and -CF3 and qis 0, 1 or 2.

9. An organic photoconductive material as claimed in Claim 7, wherein,

in the general formula [X1], Ag is a group represented by the general
formula [A4]_ described in Claim 2, B is a group represented by the

general formula [B1] described in Claim 3 and the organic

32
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photoconductive material is represented by the following general

formula [X2]:

(Y)
a,—HNOC CONH
‘ H A‘ (CONHR)
N=N N=N
[X2].

10. An organic photoconductive material as claimed in Claim 7,
wherein, in the general formula [X1], A2 is a group represented by the
general formula [A4] described in Claim 2, B is a group represented by
the general formula [B2] described in Claim 4 and the organic

photoconductive material is represented by the following general

formula [X3]:

a,~HNOC

‘ (OO ‘ ”“@(cm

[X3].

11. A photosensitive material for electronic photography comprising a

phOtosensitive layer containing an azo compound represented by the

general formula [1] described in Claim 1.
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12. A photosensitive material for electronic photography as claimed in
Claim 11, wherein the photosensitive layer contains a carrier generating
substance and a carrier transporting substance and the carrier

generating substance is an azo compound represented by the general

formula [1] described 1n Claim 1.



HQO CONH )
(CONHR),
X [A1]
(a]_—HNOC)p H
[A2)
X

?OCH“

T (A3]
R-HNCO
(Vo

‘@ ()

(CONHR),
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