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Description 

BACKGROUND  OF  THE  INVENTION 

5  Field  of  the  Invention 

The  present  invention  relates  to  an  electrophotographic  photosensitive  member,  particularly  to  an  electro- 
photographic  photosensitive  member  containing  an  azo  pigment  having  a  specified  chemical  structure. 

10  Related  Background  Art 

Known  organic  photoconductive  substances  used  for  electrophotographic  photosensitive  members  include 
photoconductive  polymers  typified  by  poly-N-vinylcarbazole,  low-molecular  organic  photoconductive  sub- 
stances  such  as  2,5-bis(p-diethylaminophenyl)-1,3,4-oxadiazole,  combinations  of  such  organic  photoconduc- 

15  tive  substances  with  a  variety  of  dyes  and  pigments,  and  so  forth. 
Electrophotographic  photosensitive  members  employing  an  organic  photoconductive  substance  have  ad- 

vantages  that  the  photoconductive  members  are  producible  at  high  productivity  at  low  cost,  and  the  color  sen- 
sitivity  thereof  is  arbitrarily  controlled  by  selecting  the  employed  sensitizer  such  as  a  dye  and  a  pigment.  There- 
fore,  organic  photoconductive  substances  have  comprehensively  been  investigated.  Recently,  function  sepa- 

20  ration  types  of  photosensitive  members  have  been  developed  which  have  a  lamination  structure  comprising  a 
charge-generating  layer  containing  an  organic  photoconductive  dye  or  pigment  and  a  charge-transporting  layer 
containing  aforementioned  photoconductive  polymer  or  a  low-molecular  organic  photoconductive  substance, 
whereby  the  disadvantages  of  conventional  organic  electrophotographic  photosensitive  members  such  as  low 
sensitivity  and  low  durability  have  been  remarkably  alleviated. 

25  Among  organic  photoconductive  substances,  generally,  azo  pigments  have  superior  photoconductivity. 
Moreover,  selection  of  combinations  of  an  azo  component  and  a  coupler  component  allows  control  of  pigment 
properties,  giving  a  variety  of  properties  of  pigment  compounds.  Accordingly,  many  azo  pigments  have  been 
reported  as  organic  photoconductive  substances. 

Known  couplers  for  such  azo  pigments  include  naphthol  AS  type  compounds  as  disclosed  in  Japanese 
30  Patent  Application  Laid-Open  No.  47-375438,  etc.,  benzocarbazole  compounds  as  disclosed  in  Japanese  Pa- 

tent  Application  Laid-Open  No.  53-95033,  naphthalimide  type  compounds  as  disclosed  in  Japanese  Patent  Ap- 
plication  Laid-Open  No.  54-79632,  perylene  type  compounds  as  disclosed  in  Japanese  Patent  Application 
Laid-Open  No.  57-176055,  and  so  forth. 

35  SUMMARY  OF  THE  INVENTION 

It  is  an  object  of  the  present  invention  to  provide  an  electrophotographic  photosensitive  member  having  a 
higher  sensitivity,  and  stable  potential  characteristics  during  repeated  use. 

The  present  invention  provides  an  electrophotographic  photosensitive  member  comprising  an  electrocon- 
40  ductive  support  and  a  photosensitive  layer  formed  thereon,  the  photosensitive  layer  containing  a  compound 

represented  by  the  general  formula  (1)  below: 
Ar-(N=N-Cp)i  (1) 

where  Ar  is  an  aromatic  hydrocarbon  radical  or  an  aromatic  heterocyclic  radical  which  may  be  substituted  and 
may  be  linked  through  a  linking  group;  Cp  is  a  coupler  radical  having  a  phenolic  hydroxyl  radical;  and  i  is  an 

45  integer  of  1  ,  2,  3,  or  4;  at  least  one  of  Cp  being  a  coupler  radical  represented  by  the  formula  (2)  below: 

50 

55 

Z  ,  Z2  (R  ,  )  j 

HO  C N H ( C N H ) „ - ^  

(  Ra  )  k 

(2 )  

where  R  ̂ R2,  R3,  and  R4  may  be  the  same  or  different,  and  are  respectively  hydrogen,  alkoxy,  disubstituted 

2 
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amino,  halogen,  nitro,  cyano,  trifluoromethyl,  substituted  or  unsubstituted  alkyl,  substituted  or  unsubstituted 
aryl,  or  substituted  or  unsubstituted  aralkyl;  Ẑ   and  Z2  may  be  the  same  or  different  and  are  oxygen  or  sulfur; 
j  and  k  are  respectively  an  integer  of  1  ,  2,  3,  4,  or  5;  t  and  m  are  respectively  an  integer  of  1  ,  2,  3,  or  4;  and  n 

5  is  an  integer  of  0  or  1. 
The  present  invention  also  provides  an  electrophotographic  apparatus  comprising  an  electrophotographic 

photosensitive  member,  a  means  for  forming  an  electrostatic  latent  image,  a  means  for  developing  the  elec- 
trostatic  latent  image  formed,  and  a  means  for  transferring  the  image  developed  onto  a  transfer-receiving  ma- 
terial; 

10  the  electrophotographic  photosensitive  member  comprising  an  electroconductive  support  and  a  photosensitive 
layer  formed  thereon,  and  the  photosensitive  layer  containing  a  compound  represented  by  the  general  formula 
(1)  as  shown  above. 

The  present  invention  further  provides  a  device  unit  comprising  an  electrophotographic  photosensitive 
member,  a  charging  means,  and  a  cleaning  means; 

15  the  electrophotographic  photosensitive  member  comprising  a  electroconductive  support  and  a  photosensitive 
layer  formed  thereon,  the  photosensitive  layer  containing  a  compound  represented  by  the  general  formula  (1) 
as  shown  above. 

The  present  invention  still  further  provides  a  facsimile  machine,  comprising  an  electrophotography  appa- 
ratus  and  a  signal-receiving  means  for  receiving  image  information  from  a  remote  terminal: 

20  the  electrophotography  apparatus  comprising  an  electrophotographic  photosensitive  member,  the  electropho- 
tographic  photosensitive  member  comprising  an  electroconductive  support  and  a  photosensitive  layer  formed 
thereon,  the  photosensitive  layer  containing  a  compound  represented  by  the  general  formula  (1)  as  shown 
above. 

25  BRIEF  DESCRIPTION  OF  THE  DRAWINGS 

Fig.  1  illustrates  an  outline  of  the  constitution  of  an  electrophotographic  apparatus  employing  the  electro- 
photographic  photosensitive  member  of  the  present  invention. 

Fig.  2  illustrates  an  example  of  a  block  diagram  of  a  facsimile  employing  the  electrophotographic  photo- 
30  sensitive  member  of  the  present  invention. 

DESCRIPTION  OF  THE  PREFERRED  EMBODIMENT 

The  photosensitive  layer  of  the  electrophotographic  photosensitive  member  of  the  present  invention  con- 
35  tains  a  compound  represented  by  the  general  formula  (1)  below: 

Ar-(-N=N-Cp)i  (1) 
where  Ar  is  an  aromatic  hydrocarbon  radical  or  an  aromatic  heterocyclic  radical  which  may  be  substituted  and 
may  be  linked  through  a  linking  group;  Cp  is  a  coupler  radical  having  a  phenolic  hydroxyl  radical;  and  i  is  an 
integer  of  1  ,  2,  3,  or  4;  at  least  one  of  Cp  being  a  coupler  radical  represented  by  the  formula  (2)  below: 

40 

45 

( R < )  

50 

where  R  ̂ R2,  R3,  and  R4  may  be  the  same  or  different,  and  are  respectively  hydrogen,  alkoxy,  disubstituted 
amino,  halogen,  nitro,  cyano,  trifluoromethyl,  substituted  or  unsubstituted  alkyl,  substituted  or  unsubstituted 

55  aryl,  or  substituted  or  unsubstituted  aralkyl;  Ẑ   and  Z2  may  be  the  same  or  different,  and  are  oxygen  or  sulfur; 
j  and  k  are  respectively  an  integer  of  1  ,  2,  3,  4,  or  5;  t  and  m  are  respectively  an  integer  of  1  ,  2,  3,  or  4;  and  n 
is  an  integer  of  0  or  1. 

The  specific  examples  of  Ar  include  radicals  of  aromatic  hydrocarbon  rings  such  as  benzene,  naphthalene, 
fluorene,  phenanthrene,  anthracene,  and  pyrene;  radicals  of  heterocyclic  aromatic  rings  such  as  furan,  thio- 

3 
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phene,  pyridine,  indole,  benzothiazole,  carbazole,  acridone,  dibenzothiophene,  benzoxazole,  benzotriazole, 
oxadiazole,  and  thiazole;  and  radicals  in  which  the  above-mentioned  aromatic  rings  are  linked  directly  or 
through  an  aromatic  or  non-aromatic  group,  such  as  triphenylamine,  diphenylamine,  N-methyldiphenylamine, 

5  biphenyl,  terphenyl,  binaphthyl,  fluorenone,  phenanthrene-quinone,  anthraquinone,  benzanthrone,  dipheny- 
loxadiazole,  phenylbenzoxazole,  diphenylmethane,  diphenylsulfone,  diphenylether,  benzophenone,  stilbene, 
distyrylbenzene,  tetraphenyl-p-phenylenediamine,  and  tetraphenylbenzidine;  and  the  like. 

The  substituent  which  may  be  possessed  by  the  Ar  includes,  for  example,  alkyl  radicals  such  as  methyl 
ethyl,  propyl,  and  butyl;  alkoxy  radicals  such  as  methoxy,  and  ethoxy;  dialkylamino  radicals  such  as  dimethy- 

10  lamino,  and  diethylamino;  halogen  radicals  such  as  of  fluorine,  chlorine,  and  bromine;  hydroxy,  nitro,  cyano, 
and  halomethyl. 

The  specific  examples  of  R2,  R3,  and  R4  include  alkyl  radicals  such  as  methyl,  ethyl,  n-propyl,  and  n- 
butyl;  aryl  radicals  such  as  phenyl,  naphthyl,  pyrenyl,  and  anthryl;  aralkyl  radicals  such  as  benzyl,  phenethyl, 
and  naphthylmethyl;  alkoxy  radicals  such  as  methoxy,  ethoxy,  butoxy,  and  phenoxy;  disubstituted  amino  rad- 

15  icals  such  as  dimethylamino,  and  dietylamino;  halogen  radicals  including  radicals  of  fluorine,  chlorine,  bromine, 
and  iodine;  and  the  like.  The  groups  of  R  ̂ R2,  R3,  and  ^are  particularly  preferably  electron  accepting  radicals. 

The  examples  of  the  coupler  radical  Cp  of  the  formula  (1)  other  than  those  represented  by  the  general 
formula  (2)  include  the  coupler  radicals  having  the  structure  represented  by  the  general  formulas  (4)  to  (8), 
but  are  not  limited  thereto: 

20 

25 

23  R s  

H O ^ ^ ( C O N H )   —  C N 7  

—  ©   X R 6  (  4  ) 

30 

X 

35 

R5 

HO  C O N H N  

~ ( o )   R e  (  5  ) 

X 

40 

HO  C 0 N H N = C H R T  

(  6  ) 

(  7  ) 

4 
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5 (  8  ) 

w  The  radical  X  in  the  general  formulas  (4),  (5),  and  (6)  denotes  a  radical  necessary  for  forming  a  substituted  or 
unsubstituted  ring  of  naphthalene,  anthracene,  carbazole,  benzocarbazole,  dibenzofuran,  or  the  like  by  con- 
densing  with  the  benzene  ring. 

R5  and  Re  are  respectively  a  hydrogen  radical,  substituted  or  unsubstituted  alkyl,  substituted  or  unsubsti- 
tuted  aryl,  substituted  or  unsubstituted  aralkyl,  or  a  substituted  or  unsubstituted  heterocyclic  ring  radical,  or 

15  otherwise  R5  and  R6  are  linked  together  to  form  a  cyclic  amino  group  through  the  nitrogen  atom. 
R7  is  a  hydrogen  atom,  substituted  or  unsubstituted  alkyl,  substituted  or  unsubstituted  aryl,  substituted  or 

unsubstituted  aralkyl,  or  substituted  or  unsubstituted  heterocyclic  ring  radical. 
R8  is  an  alkyl  radical,  an  aryl  radical,  an  aralkyl  radical,  or  a  heterocyclic  radical,  each  of  which  may  be 

substituted. 
20  Z3  is  oxygen  or  sulfur,  q  is  an  integer  of  0  or  1  . 

Y  is  a  bivalent  aromatic  hydrocarbon  radical  or  a  bivalent  heterocyclic  radical  having  a  nitrogen  in  the  ring. 
Specific  examples  are  o-phenylene,  o-naphthylene,  peri-naphthylene,  1,2-anthrylene,  3,4-pyrazoldiyl,  2,3- 
pyridindiyl,  4,5-pyridindiyl,  6,7-indazoldiyl,  6,7-quinolindiyl,  and  the  like. 

In  the  above  description,  the  alkyl  radical  includes  methyl,  ethyl,  propyl,  butyl,  etc.;  the  aralkyl  radical  in- 
25  eludes  benzyl,  phenethyl,  naphthylmethyl,  etc.;  the  heterocyclic  radical  includes  pyridyl,  thienyl,  furyl,  thiazo- 

lyl,  carbazolyl,  dibenzofuryl,  benzoimidazolyl,  benzothiazolyl,  etc.;  cyclic  amino  group  having  nitrogen  in  the 
ring  includes  cyclic  amino  groups  derived  from  pyrrol,  pyrroline,  pyrrolidine,  pyrrolidone,  indole,  indoline,  iso- 
indole,  carbazole,  benzoindole,  imidazole;  pyrazole,  pyrazoline,  oxazine,  phenoxazine,  benzocarbazole,  etc. 

The  substituent  includes  alkyl  radicals  such  as  methyl,  ethyl,  and  propyl;  alkoxy  radicals  such  as  methoxy 
30  and  ethoxy;  substituted  amino  radicals  such  as  diethylamino  and  dimethylamino,  halogen  radicals  of  fluroine, 

chlorine,  bromine,  and  iodine;  a  phenylcarbamoyl  radical,  a  nitro  radical;  a  cyano  radical;  halomethyl  radicals 
such  as  trifluoromethyl;  and  the  like. 

Typical  examples  of  the  azo  pigments  useful  in  the  present  invention  are  listed  below  by  showing  only  va- 
riable  portions  in  the  basic  formula. 

35 

BASIC  FORMULA  1:  A r - N = N - C p  

E x e m p l i f i e d   p i g m e n t   ( 1 - 1 )  

A  r  
45 

5 
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E x e m p l i f i e d   p i g m e n t   ( 1 - 2  

NC  CN 

A . r   
: �  

C  P  : HO  C 0 N H - { o > - N   ( C H 3 )  

E x e m p l i f i e d   p i g m e n t   ( 1 - 3 )  

A  r  : 

C  P  : 

O C H a  

HO  C 0 N H C 0 N H - ©  

0  

BASIC  FORMULA  2:  C p 1 - N = N - A r - N = N - C p 2  

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 )  

A  r  

N - N  

C  P  i  *  C  P  
HO  C 0 N H - © >  

0  

6 



EP  0  451  788  B1 



EP  0  451  788  B1 

E x e m p l i f i e d   p i g m e n t   ( 2 - 6 )  

8 
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c  p  HO  C O N H C O N H - ^ y - B r  

0  

E x e m p l i f i e d   p i g m e n t   ( 2 - 7 )  

C H 3  

A  r   :  - © - N - ® -  

C  p  I  v  C  p  2 HO  C 0 N H C 0 N H - < O >  

NO 

E x e m p l i f i e d   p i g m e n t   ( 2 - 8 )  

A  r  :  - X ^ N - © ^  

C  p  t  : HO  C O N H h Q ^ o C z H  

H3  C 

C  p  2 HO  C 0 N H - < O > - N   ( C H 3 )   2 
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C  P  

F 3 C  

HO  C O N H - £ 5 ) - N 0 2  
- f e >   C I  

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 0 )  

NC  CN 

A  r   : o l _ L O j  

C  p  i  x  C  p  HO  C S N H - { o )  

H 
/N 

^ 0  

10 
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E x e m p l i f i e d   p i g m e n t   ( 2 - 1 1 )  

0 

A  r  

C  P  i 

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 2 )  

A  r  : 

C  p  i 

C  P  2 

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 3 )  

OCH3  O C H 3  

11 
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C  p  HO  C O N H C O N H - j / o ) ' C H 3  

J f J s   C H 3  

C  p  HO  C S N H - ^ 0 > - C H 3  

O C H a  

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 4 )  

A  r  - l o U p > -  

C  p  i  >  c   p  

CN 

HO  C 0 N H - \ O  

B r  

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 5 )  

CH3  CH3 

A  r  :  - f e W o C -  

12 
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C  p  
HO  C 0 N H - < g > - C H 2 a  

C  P  
HO  C O N H C O N H - ^ )  

C H a C J L  

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 6 )  

A  r   :  - @ - N   =  N ^ 5 > -  

C  P  i 
HO  C 0 N H - ^ } - ^ o )  

H3C7  C H 3  

C  P  
HO  C 0 N H - ®  

13 
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A  r  

N-N  ^  

C  P  

C  p  

HO  C O N H C S N H H 0  

0 C H 3  

HO  C O N H C S N H - ^ ) - I  

~ M   1 

H  > X \  

0  

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 8 )  

C H 3  

A  r  

C  P  1   ̂

E x e m p l i f i e d   p i g m e n t   ( 2 - 1 9 )  

A  r  

14 
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C  p  i 

C  P  2 

E x e m p l i f i e d   p i g m e n t   ( 2 - 2 0 )  

A  r  

C  p  i 

C  P  2 

HO  C O N H C S N H - < o } - F  

15 
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E x e m p l i f i e d   p i g m e n t   ( 2 - 2 1 )  

0 C H 3  

16 
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C  P  2 

E x e m p l i f i e d   p i g m e n t   ( 2 - 2 3 )  

17 
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E x e m p l i f i e d   p i g m e n t   ( 2 - 2 4 )  

A  r  :  - ^ N - ( o ) -  

C  p  

C  P  2 

E x e m p l i f i e d   p i g m e n t   ( 2 - 2 5 )  

A  r  : 

C  p  i 

18 
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E x e m p l i f i e d   p i g m e n t   ( 2 - 2 6 )  

C  p  

0 

A  r   :  . J b X ^  

0 

C  p  i  : HO  C 0 N H - < O ^  

—  <o>  N 0 2  

NO2  . 

HO  C S N H ^ O ^  

BASIC  FORMULA  3: Cp,  
I  C 

N 
II 
N 

C p 1 - N = N - A r - N = N - C p 2  

E x e m p l i f i e d   p i g m e n t   ( 3 - 1 )  

A  r   :  - < 0 > - N - < 0 > -  

C  p  1  x  C  p  2  v  C  p  HO  C 0 N H - © >  

19 
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E x e m p l i f i e d   p i g m e n t   ( 3 - 2 )  

A  r  :  - < O y N - ( o } -  

C  P  .  x  C  P  2  x  C  p  HO  C O N H ^ C ^  

NO 

0  

E x e m p l i f i e d   p i g m e n t   ( 3 - 3 )  

A  r  :  J § j i § ) _  

C  p  i  ,  C  p  2  ,  c  P  3 HO  C 0 N H C 0 N H - ( o )  

E x e m p l i f i e d   p i g m e n t   ( 3 - 4 )  

N. 

C  P  I  x  C  P  2  x  C  P  HO  C 0 N H - ^ 5 } - N 0 2  

M   
C5L 

N C  
0  

20 
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E x e m p l i f i e d   p i g m e n t   ( 3 - 5 )  

N. 

C  P  I  .  C  P  2  x  c  p  HO  C S N H - ( § ) - 0 C H  

0  

BASIC  FORMULA  4 :  Cp,-N=N  N = N - C p .  1  \   /  
Ar  

/   \  
Cp2-N=N  N=N-Cp4 

E x e m p l i f i e d   p i g m e n t   ( 4 - 1 )  

A  r  :  N - © - N  

C p i   x  C p 2 x   C p 3 x   C p 4   : 

HO  C 0 N H - < o )  

0  
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E x e m p l i f i e d   p i g m e n t   ( 4 - 2 )  

5 

10 

15 

20 

25 
The  azo  pigments  used  in  the  present  invention  can  readily  be  synthesized,  for  example,  by  diazotizing  a 

corresponding  amine  in  a  conventional  manner;  and  (a)  coupling  it  with  a  coupler  having  the  structure  shown 
by  the  above  general  formula  (2)  in  the  presence  of  an  alkali  in  an  aqueous  solution  or  otherwise  (b)  converting 
the  diazonium  salt  to  a  borofluoride  salt  or  a  zinc-chloride  double  salt;  and  then  coupling  it  with  the  coupler  in 

30  an  organic  solvent  such  as  N,N-dimethylformamide,  dimethylsulfoxide,  and  the  like  in  the  presence  of  a  base 
such  as  sodium  acetate,  triethylamine,  triethanolamine,  and  the  like. 

The  disazo  pigments  having  mixedly  other  coupler  component  in  addition  to  the  one  of  the  general  formula 
(2)  can  be  synthesized  by  tetrazotizing  an  equivalent  mole  of  a  corresponding  diamine  in  a  conventional  man- 
ner,  isolating  the  resulting  product  in  a  form  of  an  aforementioned  soluble  salt,  coupling  it  with  an  equivalent 

35  mole  of  a  coupler  of  the  general  formula  (2)  and  then  coupling  it  with  an  equivalent  mole  of  another  coupler; 
or  otherwise  by  protecting  one  amino  group  of  a  diamine  with  an  acetyl  radical  or  the  like,  diazotizing  it,  coupling 
it  with  a  coupler  of  the  general  formula  (2),  hydrolyzing  the  protecting  group  with  hydrochloric  acid  or  the  like, 
diazotizing  it,  and  subsequently  coupling  it  with  another  kind  of  coupler. 

Atrisazo  pigment  or  a  tetrakisazo  pigment  having  in  the  molecule  mixedly  a  coupler  other  than  the  coupler 
40  of  the  general  formula  (2)  can  similarly  be  synthesized. 

Naturally,  the  method  of  the  synthesis  of  the  compounds  of  the  present  invention  is  not  limited  to  the  meth- 
od  described  above. 

In  the  present  invention,  the  photosensitive  layer,  which  contains  the  compound  represented  by  the  gen- 
eral  formula  (1),  includes  those  of  the  constructions  below.  The  constitutions  are  shown  with  the  layer  order 

45  of  (lower  layer)  /  (upper  layer). 
(1)  Layer  containing  a  charge-generating  substance  (charge-generating  layer)  /  layer  containing  a  charge- 
transporting  substance  (charge-transporting  layer), 
(2)  Charge-transporting  layer  /  charge-generating  layer 
(3)  Layer  containing  a  charge-generating  substance  and  a  charge-transporting  substance. 

so  The  constitution  of  the  photosensitive  layer  of  the  present  invention  is  not  limited  thereto  naturally,  and  is 
described  below  in  detail. 

The  charge-generating  layer  may  be  formed  by  applying  onto  an  electroconductive  support  a  coating  liquid 
which  has  been  prepared  by  dispersing  the  azo  pigment  of  the  formula  (1)  and  a  binder  in  a  suitable  solvent. 
The  film  thickness  is  preferably  not  more  than  5  ^m,  more  preferably  in  the  range  of  from  0.1  to  1  ^m. 

55  The  binder  resin  used  may  be  selected  from  a  great  variety  of  insulating  resins  and  organic  photoconductive 
polymers.  Preferred  resins  are  polyvinylbutyrals,  polyvinylbenzals,  polyarylates,  polycarbonates,  polyesters, 
phenoxy  resins,  cellulose  resins,  acrylic  resins,  polyurethanes,  and  the  like.  The  content  of  the  binder  resin  in 
the  charge-generating  layer  is  preferably  not  more  than  80%  by  weight,  more  preferably  not  more  than  40% 
by  weight. 
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Any  solvent  may  be  employed,  provided  that  the  solvent  dissolves  the  above-mentioned  resin.  Specific 
examples  of  the  resins  include  ethers  such  as  tetrahydrofuran,  and  1,4-dioxane;  ketones  such  as  cyclohexa- 
none  and  methyl  ethyl  ketone;  amides  such  as  N,N-dimethylformamide;  esters  such  as  methyl  acetate,  and 

5  ethyl  acetate;  aromatic  solvents  such  as  toluene,  xylene,  and  chlorobenzene;  alcohols  such  as  methanol,  etha- 
nol,  and  2-propanol;  aliphatic  halogenated  hydrocarbons  such  as  chloroform,  methylene  chloride,  dichloro- 
ethylene,  carbon  tetrachloride,  and  trichloroethylene;  and  the  like.  Among  them,  preferable  are  solvents  which 
does  not  dissolve  the  charge-transporting  layer  nor  the  undercoat  layer  described  later. 

The  azo  pigment  employed  in  the  present  invention  may  either  be  amorphous  or  be  crystalline.  Two  or 
10  more  of  the  azo  pigments  of  the  formula  (1)  may  be  combinedly  used  or  the  azo  pigment  may  be  used  com- 

binedly  with  a  known  charge-generating  substance,  if  necessary. 
The  charge-transporting  layer  may  be  formed  on  or  beneath  the  charge-generating  layer,  and  has  a  func- 

tion  of  receiving  charge  carriers  from  the  charge-generating  layer  and  transporting  the  carriers  under  an  elec- 
tric  field  applied. 

15  The  charge-transporting  layer  may  be  formed  by  applying  a  solution  of  a  charge-transporting  substance 
and  if  necessary,  together  with  a  suitable  binder  resin  in  a  solvent.  The  film  thickness  is  preferably  in  the  range 
of  from  5  to  40  p.m,  more  preferably  from  15  to  30  ^m. 

The  charge-transporting  substance  includes  electron-transporting  substances  and  positive-hole-trans- 
porting  substances.  The  examples  of  the  electron-transporting  substances  are  electron-attracting  substances 

20  such  as  2,4,7-trinitrofluorenone,  2,4,5,7-tetranitrofluorenone,  chloranil,  and  tetracyanoquinodimethane;  and 
polymers  of  these  electron-attracting  substances. 

The  positive-hole-transporting  substances  include  polycyclic  aromatic  compounds  such  as  pyrene  and  an- 
thracene;  heterocyclic  compounds  including  carbazoles,  indoles,  imidazoles,  oxazoles,  thiazoles,  oxadiazoles, 
pyrazoles,  pyrazolines,  thiadiazoles,  and  triazoles;  hydrazone  compounds  such  as  p-diethylaminobenzalde- 

25  hyde-N,N-diphenylhydrozone,  and  N,N-diphenylhydrazino-3-methylidene-9-ethylcarbazole;  styryl  com- 
pounds  such  as  a-phenyl-4'-N,N-diphenylaminostilbene,  and  5-[4-(di-p-tolylamino)benzylidene]-5H-diben- 
zo[a,d]cycloheptene;  benzidines;  triarylmethanes,  triphenylamines;  and  the  like;  and  polymers  having  a  radical 
derived  from  the  above  compound  in  the  main  chain  or  side  chain  thereof  such  as  poly-N-vinylcarbazole,  poly- 
vinylanthracene,  etc. 

30  In  addition  to  these  organic  charge-transporting  substances,  inorganic  materials  such  as  selenium,  sele- 
nium-tellurium,  amorphous  silicon,  and  cadmium  sulfide  may  be  used. 

These  charge-transporting  substances  may  be  used  alone  or  in  combination  of  two  or  more  kinds  thereof. 
If  the  charge-transporting  substance  does  not  have  a  film-forming  property,  a  suitable  binder  may  be  used. 

The  specific  examples  of  the  binder  include  insulating  resins  such  as  acrylic  resins,  polyarylates,  polyesters, 
35  polycarbonates,  polystyrenes,  acrylonitrile-styrene  copolymers,  polyacrylamides,  polyamides,  chlorinated 

rubbers,  and  the  like;  and  organic  photoconductive  polymers  such  as  poly-N-vinylcarbazole,  polyvinylanthra- 
cene,  and  the  like. 

Another  specif  ic  example  of  the  present  invention  is  an  electrophotographic  photosensitive  member  having 
a  monolayer  type  photosensitive  layer  which  contains  the  azo  pigment  of  the  formula  (1)  and  a  charge- 

40  transporting  substance  in  the  same  layer.  In  this  example,  as  the  charge-transporting  substance,  a  charge- 
transfer  complex  such  as  a  combination  of  poly-N-vinylcarbazole  and  trinitrof  luorenone  may  also  be  used. 

As  a  protecting  layer,  a  simple  resin  layer  or  a  resin  layer  containing  electroconductive  particles  or  charge- 
transporting  substance  may  be  provided  for  the  purpose  of  protecting  the  photosensitive  layer  from  adverse 
mechanical  and  chemical  influences  in  the  present  invention. 

45  The  electroconductive  support  may  be  made  of  a  metal  or  alloy  such  as  aluminum,  aluminum  alloy,  copper, 
zinc,  stainless  steel,  vanadium,  molybdenum,  chromium,  titanium,  nickel,  indium,  gold,  and  platinum.  Further, 
the  electroconductive  support  may  be  a  plastic  on  which  a  film  of  the  metal  or  metal  alloy  as  mentioned  above 
is  formed  by  vacuum  vapor  deposition:  the  plastic  including  polyethylene,  polypropylene,  polyvinyl  chloride, 
polyethylene  terephthalate,  acrylic  resins,  and  the  like;  or  may  be  a  plastic  or  metal  substrate  which  is  coated 

so  with  a  mixture  of  electroconductive  particles  (such  as  carbon  black  particles,  and  silver  particles)  and  a  suitable 
binder,  or  a  plastic  or  paper  sheet  impregnated  with  electroconductive  particles. 

An  undercoat  layer  having  a  barrier  function  and  an  adhesive  function  may  be  provided  between  the  elec- 
troconductive  support  and  the  photosensitive  layer.  The  undercoat  layer  may  be  made  of  casein,  polyvinyl  al- 
cohol,  nitrocellulose,  polyamides  such  as  nylon  6,  nylon  66,  nylon  610,  nylon  copolymers,  and  alkoxymethy- 

55  lated  nylon,  polyurethanes,  aluminum  oxide,  and  the  like.  The  thickness  of  the  undercoat  layer  is  preferably 
not  more  than  5  urn,  more  particularly  in  the  range  of  from  0.1  to  3  urn. 

The  electroconductive  support  may  be  in  a  shape  of  a  drum,  a  sheet,  a  belt,  or  the  like. 
The  electrophotographic  photosensitive  member  of  the  present  invention  in  not  only  useful  for  electrohpo- 

tographic  copying  machines  but  also  useful  for  a  variety  of  application  fields  including  facsimiles,  laser  beam- 
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printers,  CRT  printers,  LED  printers,  liquid  crystal  printers,  laser  engraving  systems,  and  so  forth. 
Fig.  1  shows  a  schematic  diagram  of  a  usual  transfer  type  electrophotographic  apparatus  employing  the 

electrophotographic  photosensitive  member  of  the  present  invention. 
5  In  Fig.  1  ,  a  drum  type  photosensitive  member  1  serves  as  an  image  carrier,  being  driven  to  rotate  around 

the  axis  1a  in  the  arrow  direction  ata  predetermined  peripheral  speed.  The  photosensitive  member  1  is  charged 
positively  or  negatively  at  the  peripheral  face  uniformly  during  the  rotation  by  an  electrostatic  charging  means 
2,  and  then  exposed  to  image-exposure  light  L  (e.g.  slit  exposure,  laser  beam-scanning  exposure,  etc.)  at  the 
exposure  portion  3  with  an  image-exposure  means  (not  shown  in  the  figure),  whereby  electrostatic  latent  im- 

10  ages  are  sequentially  formed  on  the  peripheral  surface  in  accordance  with  the  exposed  image. 
The  electrostatic  latent  image  is  developed  with  a  toner  by  a  developing  means  4,  and  the  toner-developed 

images  are  sequentially  transferred  by  a  transfer  means  5  onto  a  transfer-receiving  material  P  which  is  fed  be- 
tween  the  photosensitive  member  1  and  the  transfer  means  5  synchronously  with  the  rotation  of  the  photo- 
sensitive  member  1  from  a  transfer-receiving  material  feeder  not  shown  in  the  figure. 

15  The  transfer-receiving  material  P  having  received  the  transferred  image  is  separated  from  the  photosen- 
sitive  member  surface,  and  introduced  to  an  image  fixing  means  8  for  f  ixiation  of  the  image  and  discharged 
from  the  copying  machine  as  a  duplicate  copy. 

The  surface  of  the  photosensitive  member  1,  after  the  image  transfer,  is  cleaned  with  a  cleaning  means 
6  to  remove  any  residual  un-transferred  toner,  and  is  treated  for  electrostatic  charge  erasing  means  7  for  re- 

20  peated  use  for  image  formation. 
The  generally  and  usually  employed  charging  means  2  for  uniformly  charging  the  photosensitive  member 

1  is  a  corona  charging  apparatus.  The  generally  and  usually  employed  transfer  means  5  is  also  a  corona  charg- 
ing  means.  In  the  electrophotographic  apparatus,  two  or  more  of  the  constitutional  elements  such  as  the  above 
described  photosensitive  member,  the  developing  means,  the  cleaning  means,  etc.  may  be  integrated  as  one 

25  apparatus  unit,  which  may  be  made  mountable  to  or  demountable  from  the  main  body  of  the  apparatus.  For 
example,  at  least  one  of  a  charging  means,  a  developing  means,  and  a  cleaning  means  is  combined  with  the 
photosensitive  member  into  one  unit  mountable  to  or  demountable  from  the  main  body  of  the  apparatus  by  aid 
of  a  guiding  means  such  as  a  rail  of  the  main  body  of  the  apparatus.  A  charging  means  and/or  a  developing 
means  may  be  combined  with  the  aforementioned  unit. 

30  In  the  case  where  the  electrophotographic  apparatus  is  used  as  a  copying  machine  or  a  printer,  the  optical 
image  exposure  light  L  is  projected  onto  the  photosensitive  member  as  reflected  light  or  transmitted  light  from 
an  original,  or  otherwise  projected  onto  the  photosensitive  member  by  signalizing  information  read  out  with  a 
sensor  from  an  original  and  then  scanning  with  a  laser  beam,  driving  an  LED  array,  or  driving  a  liquid  crystal 
shutter  array  according  to  the  signal. 

35  In  the  case  where  the  electrophotographic  apparatus  is  used  as  a  printer  of  a  facsimile  apparatus,  the  opt- 
ical  image  exposure  light  L  is  for  printing  the  received  data.  Fig.  2  is  a  block  diagram  of  an  example  of  this 
case. 

Acontroller  1  1  controls  an  image  reading  part  1  0  and  a  printer  1  9.  The  whole  of  the  controller  1  1  is  controlled 
by  a  CPU  17.  Readout  data  from  the  image  reading  part  is  transmitted  through  a  transmitting  circuit  13  to  the 

40  other  communication  station.  Data  received  from  the  other  communication  station  is  transmitted  through  a  re- 
ceiving  circuit  12  to  a  printer  19.  The  image  data  is  stored  in  image  memory.  A  printer  controller  18  controls  a 
printer  19.  The  numeral  14  denotes  a  telephone  set. 

The  image  received  through  a  circuit  15,  namely  image  information  from  a  remote  terminal  connected 
through  the  circuit,  is  demodulated  by  the  receiving  circuit  12,  treated  for  decoding  of  the  image  information 

45  in  CPU  17,  and  successively  stored  in  the  image  memory  16.  When  at  least  one  page  of  images  are  stored  in 
the  image  memory  16,  the  images  are  recorded  in  such  a  manner  that  the  CPU  17  read  out  the  one  page  of 
image  information,  and  send  out  the  decoded  one  page  of  information  to  the  printer  controller  18,  which  controls 
the  printer  19  on  receiving  the  one  page  of  information  from  CPU  17  to  record  the  image  information. 

Incidentally  the  CPU  17  receives  the  following  page  of  information  while  recording  is  conducted  by  the 
so  printer  19. 

Images  are  received  and  recorded  in  the  manner  as  described  above. 

Example  1 

55  Onto  an  aluminum  substrate,  a  solution  of  5  g  of  methoxymethylated  nylon  (weight-average  molecular 
weight:  32000)  and  10  g  of  alcohol-soluble  copolymer  nylon  (weight-average  molecular  weight:  29,000)  in  95 
g  of  methanol  was  applied  with  a  Meyer  bar  to  form  a  undercoat  layer  having  a  dry  film  thickness  of  1  urn. 

Separately,  5  g  of  the  Exemplified  pigment  (2-1)  was  added  to  a  solution  of  2  g  of  a  butyral  resin  (butyr- 
alation  degree:  63  mol%)  in  95  g  of  cyclohexanone,  and  was  dispersed  for  20  hours  by  means  of  a  sand  mill. 
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The  resulting  dispersion  was  applied  and  dried  on  the  aforementioned  undercoat  layer  with  a  Meyer  bar  to  give 
a  charge-generating  layer  having  a  dry  film  thickness  of  0.2  ^m. 

5  g  of  the  hydrazone  compound  represented  by  the  structural  formula  below: 

and  5  g  of  polymethyl  methacrylate  (number-average  molecular  weight:  100,000)  were  dissolved  in  40  ml  of 
toluene.  The  solution  was  applied  onto  the  above-mentioned  charge-generating  layer  with  a  Meyer  bar  and 
dried  to  form  a  charge-transporting  layer  having  a  dry  film  thickness  of  20  urn. 

The  electrophotographic  photosensitive  member  thus  prepared  was  tested  for  charging  characteristics  by 
means  of  an  electrostatic  copying-paper  tester  (Model  SP-428,  made  by  Kawaguchi  Denki  K.K.)  by  subjecting 
the  member  to  corona  charging  at  -5  KV,  leaving  it  in  thedarkfor  1  second,  and  exposing  it  to  light  of  illuminance 
of  1  0  lux. 

The  charging  characteristics  measured  were  the  surface  potential  (V0)  immediately  after  the  charging,  and 
the  quantity  of  light  exposure  (E1/2)  required  for  decay  of  the  potential  after  1  second  of  dark  standing  by  half. 

The  results  are  shown  in  Table  1. 

Examples  2 - 9  

Electrophotographic  photosensitive  members  were  prepared  and  evaluated  in  the  same  manner  as  in  Ex- 
ample  1  except  that  Exemplified  pigment  (2-2),  (2-4),  (2-7),  (2-9),  (2-13),  (2-23),  (3-1),  and  (3-4)  were  respec- 
tively  used  in  place  of  Exemplified  pigment  (2-1). 

The  results  are  shown  in  Table  1. 

T a b l e   1 

E x a m p l e   E x e m p l i f i e d   VQ  E l / 2  

p i g m e n t   (-V)  ( l u x ,   s e c )  

1  ( 2 - 1 )   710  2 . 0  

2  ( 2 - 2 )   705  1 . 8  

3  ( 2 - 4 )   695  3 . 9  

4  ( 2 - 7 )   700  3 . 3  

5  ( 2 - 9 )   680  2 . 1  

6  ( 2 - 1 3 )   715  3 . 2  

7  ( 2 - 2 3 )   690  4 . 5  

8  ( 3 - 1 )   720  2 . 3  

g  ( 3 - 4 )   710  2 . 5  

2 . 0  

1 . 8  

3 . 9  

3 . 3  

2  .  1 

3 . 2  

4 . 5  

2 . 3  

2 . 5  
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Comparative  examples  1 - 3  

Electrophotographic  photosensitive  members  were  prepared  and  evaluated  for  charging  characteristics  in 
the  same  manner  as  in  Example  1  except  that  Comparative  pigments  (A)  to  (C)  represented  by  the  structural 
Formulas  below  were  used  respectively  in  place  of  the  azo  pigment  employed  in  Example  1. 

The  results  are  shown  in  Table  2. 

C o m p a r a t i v e   p i g m e n t   (A) 

C o m p a r a t i v e   p i g m e n t   (B) 

OCH3 
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T a b l e   2 

C o m p a r a t i v e   E x e m p l i f i e d   VQ  E l / 2  

e x a m p l e   p i g m e n t   (-V)  ( l u x ,   s e c )  

1  (A)  690  7 . 8  

2  (B)  670  8 . 3  

3  (C)  705  6 . 2  

Examples  10-12 

The  electrophotographic  photosensitive  members  prepared  in  Examples  1,  2,  and  6  were  sticked  respec- 
tively  onto  a  cylinder  of  a  copying  machine  equipped  with  a  -6.5  KV  corona  charger,  a  light-exposing  system, 
a  developer  unit,  a  transfer-charger,  a  charge-erasing  light-exposing  system,  and  a  cleaner.  This  copying  ma- 
chine  has  a  constitution  that  images  are  formed  on  a  transfer  paper  sheet  as  the  cylinder  drives. 

With  this  copying  machine,  the  dark  portion  potentials  VD  and  light  portion  potential  VL  at  the  initial  stage 
were  set  respectively  at  approximately  -700  V  and  -200  V,  and  the  changes  of  the  dark-portion  potentials  (AVD) 
and  of  the  light-portion  potentials  (AVL)  after  5000  times  of  copying  were  measured  for  the  respective  photo- 
sensitive  members.  The  results  are  shown  in  Table  3,  where  a  negative  value  of  the  change  of  the  potential 
means  a  decrease  in  the  absolute  value  of  the  potential,  and  a  positive  value  of  the  change  of  the  potential 
means  an  increase  thereof. 

T a b l e   3 

E x a m p l e   AVD  AVL 

_{V)  (V)_ 

10  - i o   o 

11  -5  + 1 0  

12  0  + 1 0  

Comparative  example  4 - 6  

The  electrophotographic  photosensitive  members  prepared  in  Comparative  examples  1-3  were  subjected 
to  measurement  of  the  change  of  the  potentials  during  repeated  use  in  the  same  manner  as  in  Example  10. 
The  results  are  shown  in  Table  4. 
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T a b l e   4 

5 

C o m p a r a t i v e   AV"D  AV^ 

e x a m p l e   (V)  (V) 

4  -85  +95  

5  -60  +85  

15  6  -55  + 6 0  

20  Example  13 

Onto  an  aluminum  face  of  an  aluminum-deposited  polyethylene  terephthalate  film,  an  undercoat  layer  of 
polyvinyl  alcohol  of  0.5  thick  was  formed.  Thereon,  the  dispersion  of  the  disazo  pigment  employed  in  Ex- 
ample  1  was  applied  with  a  Meyer  bar,  and  the  applied  layer  was  dried  to  give  a  charge-generating  layer  of 

25  0.2  urn  thick. 
Subsequently,  a  solution  of  5  g  of  the  styryl  compound  of  the  structural  formula  below: 

30 
H  3  C  - \ 0  

H s C - ^ O  

N-<0>-CH  =  C 

35  and  5  g  of  polyarylate  (a  polycondensate  of  bisphenol  A  and  terephthalic  acid-isophthalic  acid)  in  40  ml  of  tet- 
rahydrofuran  was  applied  on  the  charge-generating  layer,  and  dried  to  form  a  charge-transporting  layer  of  20 
urn  thick.  The  electrophotographic  photosensitive  member  thus  prepared  was  tested  for  the  charging  proper- 
ties  and  durability  in  the  same  manners  as  in  Example  1  and  Example  10.  The  results  are  as  below. 
V0:  -705  V 

40  E1/2:  2.3  lux.sec 
AVD:  -5  V 
AVL:  +10  V 

Example  14 
45 

An  electrophotographic  photosensitive  memberwas  prepared  in  the  same  manner  as  in  Example  2  except 
that  the  charge-generating  layer  and  the  charge-transporting  layer  were  applied  in  the  reversed  order.  The 
resulting  electrophotographic  photosensitive  member  was  evaluated  for  charging  characteristics  in  the  same 
manner  as  in  Example  1  but  employing  a  positive  charge: 

50  V0:  +690  V 
E1/2:  4.3  lux.sec 

Example  15 

55  On  the  charge-generating  layer  prepared  in  Example  2,  a  solution  of  5  g  of  2,4,7-trinitro-9-fluorenone  and 
5  g  of  poly-4,4'-dioxydiphenyl-2,2-propane  carbonate  (molecular  weight  300,000)  in  70  ml  of  chlorobenzene 
was  applied  and  dried  to  give  a  charge-transporting  layer  of  15  thick. 

The  charging  characteristics  of  the  resulting  electrophotographic  photosensitive  memberwas  evaluated 
in  the  same  manner  as  in  Example  1  but  employing  positive  charging  potentials. 
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V0:  +695  V 
E1/2:  5.1  lux.sec 

5  Example  16 

0.5  g  of  Exemplified  pigment  (2-2)  was  dispersed  in  9.5  g  of  cyclohexanone  by  means  of  a  paint  shaker 
for  5  hours.  Thereto,  a  solution  of  5  g  of  the  charge-transporting  substance  used  in  Example  1  and  5  g  of  the 
polycarbonate  in  40  g  of  tetrahydrofuran  was  added,  and  the  mixture  was  shaken  for  further  one  hour.  The 

10  coating  solution  prepared  thus  was  applied  onto  an  aluminum  support  with  a  Meyer  bar  and  was  dried  to  form 
a  photosensitive  layer  of  20  urn  thick. 

The  electrophotographic  photosensitive  member  prepared  thus  was  evaluated  for  charging  characteristics 
in  the  same  manner  as  in  Example  1  but  employing  positive  charge  potentials. 
V0:  +685  V 

15  E1/2:  4.2  lux.sec 

Example  17 

5  g  of  2,4,7-trinitro-9-fluorenone  and  5  g  of  poly-N-vinylcarbazole  (number-average  molecular  weight: 
20  300,000)  were  dissolved  in  70  ml  of  tetrahydrofuran  to  prepare  a  charge-transfer  complex.  This  charge-transfer 

complex  was  added  to  a  solution  of  1  g  of  Exemplified  pigment  (2-5)  and  5  g  of  polyester  (trade  name:  Vylon, 
made  by  Toyobo  Co.,  Ltd.)  in  70  ml  of  tetrahydrofuran,  and  the  mixture  was  dispersed.  The  resulting  liquid  dis- 
persion  was  applied  on  an  undercoat  layer  prepared  in  the  same  manner  as  in  Example  1,  and  dried  to  form 
a  photosensitive  layer  of  16  urn  thick. 

25  The  charging  characteristics  of  the  electrophotographic  photosensitive  member  prepared  thus  were  eval- 
uated  in  the  same  manner  as  in  Example  1  but  employing  positive  charging  potentials. 
V0:  +680  V 
E1/2:  4.7  lux.sec 

30 
Claims 

1.  An  electrophotographic  photosensitive  member  comprising  an  electroconductive  support  and  a  photosen- 
sitive  layer  formed  thereon,  the  photosensitive  layer  containing  a  compound  represented  by  the  general 

35  formula  (1)  below: 
Ar-(-N=N-Cp)|  (1) 

where  Ar  is  an  aromatic  hydrocarbon  radical  or  an  aromatic  heterocyclic  radical  which  may  be  substituted 
and  may  be  linked  through  a  linking  group;  Cp  is  a  coupler  radical  having  a  phenolic  hydroxyl  radical;  and 
i  is  an  integer  of  1,  2,  3,  or  4;  at  least  one  of  Cp  being  a  coupler  radical  represented  by  the  formula  (2) 

40  below: 

where  R2,  R3,  and  R4  may  be  the  same  or  different,  and  are  respectively  hydrogen,  alkoxy,  disubsti- 
55  tuted  amino,  halogen,  nitro,  cyano,  trifluoromethyl,  substituted  or  unsubstituted  alkyl,  substituted  or  un- 

substituted  aryl,  or  substituted  or  unsubstituted  aralkyl;  Ẑ   and  Z2  may  be  the  same  or  different,  and  are 
oxygen  or  sulfur;  j  and  k  are  respectively  an  integer  of  1  ,  2,  3,  4,  or  5;  t  and  m  are  respectively  an  integer 
of  1  ,  2,  3,  or  4;  and  n  is  an  integer  of  0  or  1  . 

29 



EP  0  451  788  B1 

An  electrophotographic  photosensitive  member  according  to  Claim  1,  wherein  the  compound  of  the  for- 
mula  (1)  is  the  one  represented  by  the  formula  (3)  below: 

(  3  ) 

where  Ar,  to  R4,  Z2,  i  to  n  are  the  same  as  in  Claim  1  . 

An  electrophotographic  photosensitive  member  according  to  Claim  1  ,  wherein  at  least  one  substituent  se- 
lected  from  Rt,  R2,  R3,  and  R4  is  an  electron-accepting  group. 

An  electrophotographic  photosensitive  member  according  to  Claim  1,  wherein  the  photosensitive  layer 
comprises  a  charge-generating  layer  and  a  charge-transporting  layer. 

An  electrophotographic  photosensitive  member  according  to  Claim  4,  wherein  the  charge-transporting 
layer  is  overlaid  on  the  charge-generating  layer. 

An  electrophotographic  photosensitive  member  according  to  Claim  4,  wherein  the  charge-generating  layer 
is  overlaid  on  the  charge-transporting  layer. 

An  electrophotographic  photosensitive  member  according  to  Claim  1  ,  wherein  the  photosensitive  layer  is 
constituted  of  a  single  layer. 

An  electrophotographic  photosensitive  member  according  to  Claim  1  ,  wherein  an  undercoat  layer  is  pro- 
vided  between  the  electroconductive  support  and  the  photosensitive  layer. 

An  electrophotographic  photosensitive  member  according  to  Claim  1  ,  wherein  a  protective  layer  is  pro- 
vided  on  the  photosensitive  layer. 

An  electrophotographic  apparatus,  comprising  an  electrophotographic  photosensitive  member  according 
to  Claim  1,  a  means  for  forming  an  electrostatic  latent  image,  a  means  for  developing  the  electrostatic 
latent  image  formed,  and  a  means  for  transferring  the  image  developed  onto  a  transfer-receiving  material; 
the  electrophotographic  photosensitive  membercomprising  an  electroconductive  support  and  a  photosen- 
sitive  layerformed  thereon,  and  the  photosensitive  layer  containing  a  compound  represented  by  the  gen- 
eral  formula  (1)  below: 

Ar-(-N=N-Cp)i  (1) 
where  Ar  is  an  aromatic  hydrocarbon  radical  or  an  aromatic  heterocyclic  radical  which  may  be  substituted 
and  may  be  linked  through  a  linking  group;  Cp  is  a  coupler  radical  having  a  phenolic  hydroxyl  radical;  and 
i  is  an  integer  of  1,  2,  3,  or  4;  at  least  one  of  Cp  being  a  coupler  radical  represented  by  the  formula  (2) 
below: 

Z.  22  (  R  i  )  j 
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where  R2,  R3,  and  R4  may  be  the  same  or  different,  and  are  respectively  hydrogen,  alkoxy,  disubsti- 
tuted  amino,  halogen,  nitro,  cyano,  trifluoromethyl,  substituted  or  unsubstituted  alkyl,  substituted  or  un- 
substituted  aryl,  or  substituted  or  unsubstituted  aralkyl;  Ẑ   and  Z2  may  be  the  same  or  different,  and  are 

5  oxygen  or  sulfur;  j  and  k  are  respectively  an  integer  of  1  ,  2,  3,  4,  or  5;  t  and  m  are  respectively  an  integer 
of  1  ,  2,  3,  or  4;  and  n  is  an  integer  of  0  or  1  . 

11.  Adevice  unit  comprising  an  electrophotographic  photosensitive  member  according  to  Claim  1  ,  a  charging 
means,  and  a  cleaning  means; 

10  the  electrophotographic  photosensitive  member  comprising  a  electroconductive  support  and  a  photosen- 
sitive  layer  formed  thereon,  the  photosensitive  layer  containing  a  compound  represented  by  the  general 
formula  (1)  below: 

Ar-(-N=N-Cp)i  (1) 
where  Ar  is  an  aromatic  hydrocarbon  radical  or  an  aromatic  heterocyclic  radical  which  may  be  substituted 

15  and  may  be  linked  through  a  linking  group;  Cp  is  a  coupler  radical  having  a  phenolic  hydroxyl  radical;  and 
i  is  an  integer  of  1,  2,  3,  or  4;  at  least  one  of  Cp  being  a  coupler  radical  represented  by  the  formula  (2) 
below: 

where  R  ̂ R2,  R3and  R4may  by  the  same  or  different,  and  are  respectively  hydrogen,  alkoxy,  disubstituted 
amino,  halogen,  nitro,  cyano,  trifluoromethyl,  substituted  or  unsubstituted  alkyl,  substituted  or  unsubsti- 
tuted  aryl,  or  substituted  or  unsubstituted  aralkyl;  Ẑ   and  Z2  may  be  the  same  or  different,  and  are  oxygen 
or  sulfur;  j  and  k  are  respectively  an  integer  of  1  ,  2,  3,  4,  or  5;  t  and  m  are  respectively  an  integer  of  1  ,  2, 
3,  or  4;  and  n  is  an  integer  of  0  or  1  . 

12.  Adevice  unit  according  to  Claim  11,  wherein  the  device  comprises  a  developing  means. 

13.  A  facsimile  machine,  comprising  an  electrophotographic  apparatus  and  a  means  for  receiving  image  in- 
formation  from  a  remote  terminal:  the  electrophotography  apparatus  comprising  an  electrophotographic 
photosensitive  member  according  to  Claim  1,  the  electrophotographic  photosensitive  member  comprising 
an  electroconductive  support  and  a  photosensitive  layer  formed  thereon,  the  photosensitive  layer  con- 
taining  a  compound  represented  by  the  general  formula  (1)  below: 

Ar-(-N=N-Cp)i  (1) 
where  Ar  is  an  aromatic  hydrocarbon  radical  or  an  aromatic  heterocyclic  radical  which  may  be  substituted 
and  may  be  linked  through  a  linking  group;  Cp  is  a  coupler  radical  having  a  phenolic  hydroxyl  radical;  and 
i  is  an  integer  of  1,  2,  3,  or  4;  at  least  one  of  Cp  being  a  coupler  radical  represented  by  the  formula  (2) 
below: 

where  R  ̂ R2,  R3and  R4may  be  the  same  or  different,  and  are  respectively  hydrogen,  alkoxy,  disubstituted 
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amino,  halogen,  nitro,  cyano,  trifluoromethyl,  substituted  or  unsubstituted  alkyl,  substituted  or  unsubsti- 
tuted  aryl,  or  substituted  or  unsubstituted  aralkyl;  Ẑ   and  Z2  may  be  the  same  or  different,  and  are  oxygen 
or  sulfur;  j  and  k  are  respectively  an  integer  of  1  ,  2,  3,  4,  or  5;  t  and  m  are  respectively  an  integer  of  1  ,  2, 
3,  or  4;  and  n  is  an  integer  of  0  or  1  . 

Patentanspruche 

1.  Elektrophotographisches  lichtempfindliches  Element,  umfassend  einen  elektrisch  leitenden  Tragerund  ei- 
ne  darauf  gebildete  lichtempfindliche  Schicht,  wobei  die  lichtempfindliche  Schicht  eine  durch  die  nach- 
stehende  allgemeine  Formel  (1)  reprasentierte  Verbindung  enthalt: 

Ar-(-N=N-Cp)i  (1) 
wobei  Ar  eine  aromatische  Kohlenwasserstoffgruppe  odereine  aromatische  heterocyclische  Gruppe  dar- 
stellt,  die  substituiert  und  uber  eine  verbruckende  Gruppe  verbunden  sein  kann;  Cp  stellt  eine  Kupplungs- 
gruppe  dar,  die  eine  phenolische  Hydroxylgruppe  aufweist,  i  ist  eine  ganze  Zahl  von  1,  2,  3  oder4,  und 
mindestens  ein  Cp  stellt  eine  durch  die  nachstehende  Formel  (2)  reprasentierte  Kupplungsgruppe  dar: 

( 2 )  

wobei  Ri,  R2,  R3  und  F^gleich  oderverschieden  sein  konnen,  und  jeweils  Wasserstoff,  eine  Alkoxy-,  eine 
disubstituierte  Aminogruppe,  ein  Halogen,  eine  Nitro-,  Cyano-,  Trifluormethyl-,  eine  substituierte  oder  un- 
substituierte  Alkyl-,  eine  substituierte  oder  unsubstituierte  Aryl-  oder  eine  substituierte  oder  unsubstitu- 
ierte  Aralkylgruppe  darstellen;  Ẑ   und  Z2  konnen  gleich  oderverschieden  sein  und  stellen  Sauerstoff  oder 
Schwefel  dar,  j  und  k  sind  jeweils  eine  ganze  Zahl  von  1  ,  2,  3,  4  oder  5,  1  und  m  sind  jeweils  ganze  Zahlen 
von  1  ,  2,  3  oder  4  und  n  ist  eine  ganze  Zahl  von  0  oder  1  . 

2.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  1  ,  wobei  die  Verbindung  der  Formel 
(1)  eine  durch  die  nachstehende  Formel  (3)  reprasentierte  Verbindung  ist: 

(  3  ) 

^ m < u   m a n   j i  

wobei  Ar,  R̂   bis  R4,  Z ,̂Zi  und  i  bis  n  die  gleichen  wie  in  Anspruch  1  sind. 

3.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  1,  wobei  mindestens  ein  aus  R  ̂ R2, 
R3  und  R4  ausgewahlter  Substituent  eine  elektronenziehende  Gruppe  ist. 

4.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  1,  wobei  die  lichtempfindliche 
Schicht  eine  Schicht  zur  Ladungserzeugung  und  eine  Schicht  zum  Ladungstransport  umfalit. 

Z,  2z  (R 

HL)  CNH  (CNH  ) 

(R2)  k 

( R « ) «   ( R 3 U  
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5.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  4,  wobei  die  Schicht  zum  Ladungs- 
transport  die  Schicht  zur  Ladungserzeugeung  bedeckt. 

5  6.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  4,  wobei  die  Schicht  zur  Ladungs- 
erzeugung  die  Schicht  zum  Ladungstransport  bedeckt. 

7.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  1,  wobei  die  lichtempfindliche 
Schicht  aus  einer  Einzelschicht  besteht. 

10 8.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  1,  wobei  zwischen  dem  elektrisch 
leitenden  Trager  und  der  lichtempfindlichen  Schicht  eine  Zwischenschicht  vorgesehen  ist. 

9.  Elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  1,  wobei  auf  der  lichtempfindlichen 
Schicht  eine  Schutzschicht  vorgesehen  ist. 

15 
10.  Elektrophotographische  Apparatur,  umfassend  ein  elektrophotographisches  lichtempfindliches  Element 

nach  Anspruch  1,  eine  Einrichtung  zur  Bildung  eines  latenten  elektrostatischen  Bildes,  eine  Einrichtung 
zur  Entwicklung  des  gebildeten  latenten  elektrostatischen  Bildes  und  eine  Einrichtung  zur  Ubertragung 
des  entwickelten  Bildes  auf  ein  Transfer-Aufnahmematerial,  wobei  das  elektrophotographische  lichtemp- 

20  findliche  Element  einen  elektrisch  leitenden  Trager  und  eine  darauf  gebildete  lichtempfindliche  Schicht 
umfalit  und  die  lichtempfindliche  Schicht  eine  durch  die  nachstehende  allgemeine  Formel  (1)  reprasen- 
tierte  Verbindung  enthalt: 

Ar-(-N=N-Cp)i  (1) 
wobei  Ar  eine  aromatische  Kohlenwasserstoffgruppe  oder  eine  aromatische  heterocyclische  Gruppe  dar- 

25  stellt,  die  substituiert  und  uber  eine  verbruckende  Gruppe  verbunden  sein  kann;  Cp  stellt  eine  Kupplungs- 
gruppe  dar,  die  eine  phenolische  Hydroxylgruppe  aufweist,  i  ist  eine  ganze  Zahl  von  1,  2,  3  oder  4,  und 
mindestens  ein  Cp  stellt  eine  durch  die  nachstehende  Formel  (2)  reprasentierte  Kupplungsgruppe  dar: 

30 

35 

wobei  Ri,  R2,  R3  und  F^gleich  oderverschieden  sein  konnen,  und  jeweils  Wasserstoff,  eine  Alkoxy-,  eine 
40  disubstituierte  Aminogruppe,  ein  Halogen,  eine  Nitro-,  Cyano-,  Trifluormethyl-,  eine  substituierte  oderun- 

substituierte  Alkyl-,  eine  substituierte  oder  unsubstituierte  Aryl-  oder  eine  substituierte  oder  unsubstitu- 
ierte  Aralkylgruppe  darstellen;  Ẑ   und  Z2  konnen  gleich  oderverschieden  sein  und  stellen  Sauerstoff  oder 
Schwefel  dar,  j  und  k  sind  jeweils  eine  ganze  Zahl  von  1  ,  2,  3,  4  oder  5,  1  und  m  sind  jeweils  ganze  Zahlen 
von  1  ,  2,  3  oder  4  und  n  ist  eine  ganze  Zahl  von  0  oder  1  . 

45 
11.  Gerateeinheit,  umfassend  ein  elektrophotographisches  lichtempfindliches  Element  nach  Anspruch  1,eine 

Einrichtung  zum  Aufladen  und  eine  Einrichtung  zur  Reinigung,  wobei  das  elektrophotographische  licht- 
empfindliche  Element  einen  elektrisch  leitenden  Trager  und  eine  darauf  gebildete  lichtempfindliche 
Schicht  umfalit  und  die  lichtempfindliche  Schicht  eine  durch  die  nachstehende  allgemeine  Formel  (1)  re- 

50  prasentierte  Verbindung  enthalt: 
Ar-(-N=N-Cp)i  (1) 

wobei  Ar  eine  aromatische  Kohlenwasserstoffgruppe  oder  eine  aromatische  heterocyclische  Gruppe  dar- 
stellt,  die  substituiert  und  uber  eine  verbruckende  Gruppe  verbunden  sein  kann;  Cp  stellt  eine  Kupplungs- 
gruppe  mit  einer  phenol  ischen  Hydroxylgruppe  dar,  i  ist  eine  ganze  Zahl  von  1,  2,  3oder4,  und  mindestens 

55  ein  Cp  stellt  eine  durch  die  nachstehende  Formel  (2)  reprasentierte  Kupplungsgruppe  dar: 
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(2 )  

wobei  Ri,  R2,  R3  und  ^gleich  oderverschieden  sein  konnen,  und  jeweils  Wasserstoff,  eine  Alkoxy-,  eine 
disubstituierte  Aminogruppe,  ein  Halogen,  eine  Nitro-,  Cyano-,  Trifluormethyl-,  eine  substituierte  oder  un- 
substituierte  Alkyl-,  eine  substituierte  oder  unsubstituierte  Aryl-  oder  eine  substituierte  oder  unsubstitu- 
ierte  Aralkylgruppe  darstellen;  Ẑ   und  Z2  konnen  gleich  oderverschieden  sein  und  stellen  Sauerstoff  oder 
Schwefel  dar,  j  und  k  sind  jeweils  eine  ganze  Zahl  von  1  ,  2,  3,  4  oder  5,  1  und  m  sind  jeweils  ganze  Zahlen 
von  1  ,  2,  3  oder  4  und  n  ist  eine  ganze  Zahl  von  0  oder  1  . 

12.  Gerateeinheit  nach  Anspruch  11,  wobei  die  Vorrichtung  eine  Entwicklungseinrichtung  umfalit. 

13.  Faksimilegerat,  umfassend  eine  elektrophotographische  Apparatur  und  eine  Einrichtung  zum  Empfang 
von  Bildinformation  von  einem  entfernten  Terminal,  wobei  die  elektrophotographische  Apparatur  ein  elek- 
trophotographisches  lichtempfindliches  Element  nach  Anspruch  1  umfalit  und  das  elektrophotographi- 
sche  lichtempfindliche  Element  einen  elektrisch  leitenden  Trager  und  eine  darauf  gebildete  photoempfind- 
liche  Schicht  umfalit,  wobei  die  lichtempfindliche  Schicht  eine  durch  die  nachstehende  allgemeine  Formel 
(1)  reprasentierte  Verbindung  enthalt: 

Ar-(-N=N-Cp)i  (1) 
wobei  Ar  eine  aromatische  Kohlenwasserstoffgruppe  oder  eine  aromatische  heterocyclische  Gruppe  dar- 
stellt,  die  substituiert  und  uber  eine  verbruckende  Gruppe  verbunden  sein  kann;  Cp  ist  eine  Kupplungs- 
gruppe,  die  eine  phenolische  Hydroxylgruppe  aufweist,  i  ist  eine  ganze  Zahl  von  1,  2,  3  oder  4,  und  min- 
destens  ein  Cp  stellt  eine  durch  die  nachstehende  Formel  (2)  reprasentierte  Kupplungsgruppe  dar: 

Z«  1Z  (R,  )  , 

(2)  

( R 3 ) «  

wobei  Ri,  R2,  R3  und  R4  gleich  oderverschieden  sein  konnen,  und  jeweils  Wasserstoff,  eine  Alkoxy-,  eine 
disubstituierte  Aminogruppe,  ein  Halogen,  eine  Nitro-,  Cyano-,  Trifluormethyl-,  eine  substituierte  oder  un- 
substituierte  Alkyl-,  eine  substituierte  oder  unsubstituierte  Aryl-  oder  eine  substituierte  oder  unsubstitu- 
ierte  Aralkylgruppe  darstellen;  Zi  und  Z2  konnen  gleich  oderverschieden  sein  und  stellen  Sauerstoff  oder 
Schwefel  dar,  j  und  k  sind  jeweils  eine  ganze  Zahl  von  1  ,  2,  3,  4  oder  5,  1  und  m  sind  jeweils  ganze  Zahlen 
von  1  ,  2,  3  oder  4  und  n  ist  eine  ganze  Zahl  von  0  oder  1  . 

Revendications 

1.  Element  photosensible  electrophotographique  comprenant  un  support  electroconducteur  et  une  couche 
photosensible  formee  sur  ce  support,  la  couche  photosensible  contenant  un  compose  represente  par  la 
formule  generale  (1)  ci-dessous  : 

Ar-(-N=N-Cp)i  (1) 
dans  laquelle  Ar  represente  un  radical  hydrocarbone  aromatique  ou  un  radical  heterocyclique  aro- 

34 



EP  0  451  788  B1 

matique  qui  peut  etre  substitue  et  peut  etre  lie  par  un  groupe  de  jonction  ;  Cp  represente  un  radical  de 
couplage  renfermant  un  radical  hydroxyle  phenolique  ;  et  y  est  le  nombre  entier  1,  2,  3  ou  4  ;  au  moins 
I'un  des  radicaux  Cp  etant  un  radical  de  couplage  represente  par  la  formule  ci-dessous  : 

( R 3 ) r  

dans  laquelle  ,  R2,  R3  et  R4  peuvent  etre  identiques  ou  differents  et  representent  respectivement 
I'hydrogene,  des  groupes  alkoxy,  amino  disubstitue,  halogeno,  nitro,  cyano,  trifluoromethyle,  alkyle  subs- 
titue  ou  non  substitue,  aryle  substitue  ou  non  substitue  ou  aralkyle  substitue  ou  non  substitue  ;  Ẑ   et  Z2 
peuvent  etre  identiques  ou  differents  et  representent  I'oxygene  ou  le  soufre  ;  j  et  k  sont  chacun  egaux  au 
nombre  entier  1  ,  2,  3,  4  ou  5  ;  I  et  m  sont  chacun  egaux  au  nombre  entier  1  ,  2,  3  ou  4  ;  et  n  est  le  nombre 
entier  0  ou  1  . 

Element  photosensible  electrophotographique  suivant  la  revendication  1  ,  dans  lequel  le  compose  de  for- 
mule  (1)  est  le  compose  represente  par  la  formule  (3)  ci-dessous: 

(  3  ) 

dans  laquelle  Ar,  R1  a  R4  Zi,  Z2,  i  a  n  sont  tels  que  definis  dans  la  revendication  1. 

Element  photosensible  electrophotographique  suivant  la  revendication  1,  dans  lequel  au  moins  un  subs- 
tituant  choisi  entre  Ru  R2,  R3  et  R4  est  un  groupe  accepteur  d'electrons. 

Element  photosensible  electrophotographique  suivant  la  revendication  1,  dans  lequel  la  couche  photo- 
sensible  comprend  une  couche  de  production  de  charge  et  une  couche  de  transport  de  charge. 

Element  photosensible  electrophotographique  suivant  la  revendication  4,  dans  lequel  la  couche  de  trans- 
port  de  charge  recouvre  la  couche  de  production  de  charge. 

Element  photosensible  electrophotographique  suivant  la  revendication  4,  dans  lequel  la  couche  de  pro- 
duction  de  charge  recouvre  la  couche  de  transport  de  charge. 

Element  photosensible  electrophotographique  suivant  la  revendication  1,  dans  lequel  la  couche  photo- 
sensible  est  constitute  d'une  seule  couche. 

Element  photosensible  electrophotographique  suivant  la  revendication  1,  dans  lequel  une  sous-couche 
est  presents  entre  le  support  electroconducteur  et  la  couche  photosensible. 

Element  photosensible  electrophotographique  suivant  la  revendication  1,  dans  lequel  une  couche  protec- 
trice  est  placee  sur  la  couche  photosensible. 
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Appareil  electrophotographique,  comprenant  un  element  photosensible  electrophotographique  suivant  la 
revendication  1,  un  moyen  de  formation  d'un  image  latente  electrostatique,  un  moyen  de  developpement 
de  I'image  latente  electrostatique  formee,  et  un  moyen  de  transfert  de  I'image  developpee  sur  une  matiere 
receptrice  de  transfert  ;  I'element  photosensible  electrophotographique  comprenant  un  support  electro- 
conducteur  et  une  couche  photosensible  formee  sur  ce  support,  et  la  couche  photosensible  contenant 
un  compose  represente  par  la  formule  generale  (1)  ci-dessous  : 

Ar-(-N=N-Cp)i  (1) 
dans  laquelle  Ar  represente  un  radical  hydrocarbone  aromatique  ou  un  radical  heterocyclique  aro- 

matique  qui  peut  etre  substitue  et  peut  etre  lie  par  un  groupe  de  jonction  ;  Cp  represente  un  radical  de 
couplage  renfermant  un  radical  hydroxyle  phenolique  ;  et  i  est  le  nombre  entier  1,  2,  3  ou  4  ;  au  moins 
I'un  des  radicaux  Cp  etant  un  radical  de  couplage  represente  par  la  formule  ci-dessous  : 

( R 3 ) c  

dans  laquelle  ,  R2,  R3  et  R4  peuvent  etre  identiques  ou  differents  et  representent  respectivement 
I'hydrogene,  des  groupes  alkoxy,  amino  disubstitue,  halogeno,  nitro,  cyano,  trifluoromethyle,  alkyle  subs- 
titue  ou  non  substitue,  aryle  substitue  ou  non  substitue  ou  aralkyle  substitue  ou  non  substitue  ;  Ẑ   et  Z2 
peuvent  etre  identiques  ou  differents  et  representent  I'oxygene  ou  le  soufre  ;  j  et  k  representent  chacun 
le  nombre  entier  1  ,  2,  3,  4  ou  5  ;  I  et  m  representent  chacun  le  nombre  entier  1  ,  2,  3  ou  4  ;  et  n  est  le  nombre 
entier  0  ou  1  . 

Unite  de  dispositif  comprenant  un  element  photosensible  electrophotographique  suivant  la  revendication 
1  ,  un  moyen  de  chargement  et  un  moyen  de  nettoyage  ;  I'element  photosensible  electrophotographique 
comprenant  un  support  electroconducteur  et  une  couche  photosensible  formee  surce  support,  la  couche 
photosensible  contenant  un  compose  represente  par  la  formule  generale  (1)  ci-dessous  : 

Ar-(-N=N-Cp)i  (1) 
dans  laquelle  Ar  represente  un  radical  hydrocarbone  aromatique  ou  un  radical  heterocyclique  aro- 

matique  qui  peut  etre  substitue  et  peut  etre  lie  par  un  groupe  de  jonction  ;  Cp  represente  un  radical  de 
couplage  renfermant  un  radical  hydroxyle  phenolique  ;  et  i  est  le  nombre  entier  1,  2,  3  ou  4  ;  au  moins 
I'un  des  radicaux  Cp  etant  un  radical  de  couplage  represente  par  la  formule  (2)  ci-dessous  : 

( R 3 ) <  

dans  laquelle  R̂   ,  R2,  R3  et  R4  peuvent  etre  identiques  ou  differents  et  representent  respectivement 
I'hydrogene,  des  groupes  alkoxy,  amino  disubstitue,  halogeno,  nitro,  cyano,  trifluoromethyle,  alkyle  subs- 
titue  ou  non  substitue,  aryle  substitue  ou  non  substitue  ou  aralkyle  substitue  ou  non  substitue  ;  Ẑ   et  Z2 
peuvent  etre  identiques  ou  differents  et  representent  I'oxygene  ou  le  soufre  ;  j  et  k  representent  chacun 
le  nombre  entier  1  ,  2,  3,  4  ou  5  ;  I  et  m  representent  chacun  le  nombre  entier  1  ,  2,  3  ou  4  ;  et  n  est  le  nombre 
entier  0  ou  1  . 
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12.  Unite  de  dispositif  suivant  la  revendication  11  ,  le  dispositif  comprenant  un  moyen  de  developpement. 

13.  Telecopieur,  comprenant  un  appareil  electrophotographique  et  un  moyen  de  reception  d'une  information 
5  d'image  a  partir  d'un  terminal  eloigne  ;  I'appareil  electrophotographique  comprenant  un  element  photo- 

sensible  electrophotographique  suivant  la  revendication  1,  I'element  photosensible  electrophotographi- 
que  comprenant  un  support  electroconducteur  et  une  couche  photosensible  formee  surce  support,  la  cou- 
che  photosensible  contenant  un  compose  represente  par  la  formule  generale  (1)  ci-dessous  : 

Ar-(-N=N-Cp)i  (1) 
10  dans  laquelle  Ar  represente  un  radical  hydrocarbone  aromatique  ou  un  radical  heterocyclique  aromatique 

qui  peut  etre  substitue  et  peut  etre  lie  par  un  groupe  de  jonction  ;  Cp  represente  un  radical  de  couplage 
renfermant  un  radical  hydroxyle  phenolique  ;  et  i  est  le  nombre  entier  1,  2,  3  ou  4  ;  au  moins  I'un  des  ra- 
dicaux  Cp  etant  un  radical  de  couplage  represente  par  la  formule  (2)  ci-dessous  : 
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dans  laquelle  ,  R2,  R3  et  R4  peuvent  etre  identiques  ou  differents  et  representent  respectivement 
I'hydrogene,  des  groupes  alkoxy,  amino  disubstitue,  halogeno,  nitro,  cyano,  trifluoromethyle,  alkyle  subs- 
titue  ou  non  substitue,  aryle  substitue  ou  non  substitue  ou  aralkyle  substitue  ou  non  substitue  ;  Ẑ   et  Z2 

30  peuvent  etre  identiques  ou  differents  et  representent  I'oxygene  ou  le  soufre  ;  j  et  k  representent  chacun 
le  nombre  entier  1  ,  2,  3,  4  ou  5  ;  I  et  m  representent  chacun  le  nombre  entier  1  ,  2,  3  ou  4  ;  et  n  est  le  nombre 
entier  0  ou  1  . 
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