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Description 

The  present  invention  relates  to  a  novel  hydrazone  compound,  and  also  relates  to  a  photosensitive 
material  using  such  a  compound. 

5  As  a  photosensitive  material  in  an  image  forming  apparatus  such  as  an  electrophotographic  copying 
apparatus,  a  printer  or  a  facsimile,  there  has  recently  and  widely  been  used  an  organic  photosensitive 
material  which  is  excellent  in  machinability  and  advantageous  in  production  cost  and  which  offers  a  great 
degree  of  freedom  for  design  of  performance. 

For  forming  a  copied  image  with  the  use  of  an  electrophotosensitive  material,  the  Carlson  process  is 
io  widely  used.  The  Carlson  process  comprises  the  steps  of  uniformly  charging  a  photosensitive  material  with 

electricity  by  corona  discharge,  exposing  the  charged  photosensitive  material  to  a  document  image,  thereby 
to  form  an  electrostatic  latent  image  corresponding  to  the  document  image,  developing  the  electrostatic 
latent  image  by  a  toner  containing  developer,  thereby  to  form  a  toner  image,  transferring  the  toner  image  to 
a  medium  such  as  paper,  fixing  the  toner  image  transferred  to  the  medium,  and  cleaning  the  photosensitive 

75  material  to  remove  toner  remaining  thereon  after  the  toner  image  has  been  transferred.  To  form  an  image  of 
high  quality  in  the  Carlson  process,  it  is  required  that  the  electrophotosensitive  material  is  excellent  in 
charging  and  photosensitive  characteristics  and  presents  a  low  residual  potential  after  exposure  to  light. 

Conventionally,  there  have  been  known  inorganic  photoconductive  materials  such  as  selenium,  cad- 
mium  sulfide  and  the  like  as  electrophotosensitive  materials  However,  these  inorganic  photoconductive 

20  materials  are  toxic  and  involve  great  production  costs. 
There  has  been  proposed  a  so-called  organic  electrophotosensitive  material  using  various  organic 

substances  in  place  of  the  above-mentioned  inorganic  substances.  Such  an  organic  photosensitive  material 
has  a  photosensitive  layer  comprised  of  an  electric  charge  generating  material  for  generating  electric 
charges  by  light  exposure  and  an  electric  charge  transferring  material  having  a  function  of  transferring  the 

25  electric  charges  thus  generated. 
To  meet  various  requirements  for  the  organic  electrophotosensitive  material,  it  is  necessary  to  properly 

select  the  electric  charge  generating  material  and  the  electric  charge  transferring  material.  As  the  electric 
charge  transferring  material,  various  organic  compounds  have  been  proposed  and  put  on  the  market.  By 
way  of  example,  there  has  been  known  a  hydrazone  compound  disclosed  in  Japanese  Unexamined  Patent 

30  Publication  No.  272571/1990. 
However,  the  sensitivity  and  repeat  characteristics  of  the  electric  charge  transferring  material  according 

to  the  prior  art,  are  not  sufficient. 
It  is  an  object  of  the  present  invention  to  provide  a  hydrazone  compound  suitable  for  an  electric  charge 

transferring  material. 
35  It  is  another  object  of  the  present  invention  to  provide  an  electrophotosensitive  material  excellent  in 

sensitivity  and  repeat  characteristics. 
The  hydrazone  compound  of  the  present  invention  is  represented  by  the  following  general  formula  (1): 

40 

45 

50 

R1  R 3  

C  =  C H - V | _ V - C H   =  N - N   ( 1 )  

R2  R 4  

wherein  R1,  R2,  R3,  R+  and  R5  are  the  same  as  or  different  from  one  another,  and  each  is  a  hydrogen  atom, 
a  halogen  atom,  an  alkyl  group  or  an  alkoxy  group. 

The  hydrazone  compound  of  the  present  invention  is  effective  as  the  electric  charge  transferring 
material,  in  particular,  as  a  hole  transferring  material  and  has  higher  hole  mobility  as  compared  with  electric 

55  charge  transferring  materials  such  as  the  hydrazone  compound  according  to  the  prior  art. 
A  photosensitive  material  containing  the  hydrazone  compound  (1)  is  excellent  in  sensitivity  and 

charging  ability  and  has  high  repeat  characteristics. 

2 
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Examples  of  the  alkyl  group  include  a  lower  alkyl  group  having  1  to  6  carbon  atoms,  such  as  methyl, 
ethyl,  propyl,  isopropyl,  butyl,  isobutyl,  t-butyl,  pentyl  and  hexyl  groups. 

Examples  of  the  alkoxy  group  include  a  lower  alkoxy  group  having  1  to  6  carbon  atoms  in  its  alkyl 
portion,  such  as  ethoxy,  ethoxy,  isopropoxy,  butoxy,  t-butoxy  and  hexyloxy  groups. 

Examples  of  the  halogen  atom  include  chlorine,  iodine,  bromine  and  fluorine. 
As  specific  examples  of  the  hydrazone  compound  represented  by  the  general  formula  (1),  the  following 

compounds  (11)  to  (23)  are  mentioned. 

H  =  N - N  

/ O  

(1  1 )  

C - C H —   CH  =  N - N  

H3 

H3 

(1  2 )  

(1  3 )  

O x  

Q /  

c = c h - h / > - c h   =  n - n  

H3 

H3 

(1  4 )  
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C  =  C H - h / _ > - C H   =  N - N  

C i - f V   V > C 2 H 5  

(1  5 )  

C H a O n Q .   ^ / Q - O C H  

C  =  C H —   CH  =  N - N  

(1  6 )  

( C H 3 ) 3   C ^ Q v   / X Q - C ( C H 3 )  

C  =  C H —   < ^ ^ - C H   =  N - N  

( C H 3 ) 3 c / V   V > C ( C H 3 )  

(1  7 )  
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C  =  C H ^ r \ - C H   =  N - N  

(1  8 )  

C H 3   0 - ^ ^   0 C H 3   y ^ - O C H .  

C  =  C H —   CH  =  N - N  

C H a O ^ Q /   N Q . O C H :  

(1  9 )  

( C H 3 ) 3   C - @ ^   C  ( C H 3 ) 3   y ^ - C ( C H a )  

( C H 3 ) 3   C - /   r   Y > C ( C H 3 )  

( 2 0 )  
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( C H 3 ) 3   C - y ^ s ^   C 2   ^ / Q - C I C H ^  

C  =  C H - ^ ^ —   CH  =  N - N  

( C H 3 ) 3   C ^ Q /   N ^ - C ( C H 3 ) 3  

(2  3 )  

Compounds  of  the  general  formula  (1)  may  be  prepared  by  the  following  reaction  formula  (j 
Mannich  et  al.,  Ber.,  69,  2106,  2112  (1936)): 
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Reaction  Formula: 

5 

10 

15 

20 

25 

30 

R 4  

35 
wherein  R1,  R2,  R3,  R+  and  R5  are  the  same  as  mentioned  above. 

In  the  above  reaction  scheme  an  aldehyde  compound  of  the  formula  (a)  and  a  compound  of  the  formula 
(b)  are  reacted  in  a  suitable  acidic  solvent  (to  which  acetic  acid  or  the  like  are  added),  thereby  to  give  a 
hydrazone  compound  (1)  of  the  present  invention.  The  reaction  may  be  carried  out  in  the  volvent  at  a 

40  temperature  of  10  to  25  °C.  Examples  of  the  solvent  include  ether,  tetrahydrofuran,  dioxane  and  the  like. 
The  compound  of  the  general  formula  (1)  in  accordance  with  the  present  invention  may  be  contained,  in 

a  binding  resin,  alone  or  in  combination  with  the  other  conventional  electric  charge  transferring  material, 
thereby  to  form  a  photosensitive  layer.  Examples  of  the  conventional  electric  charge  transferring  material 
include  nitrogen-containing  cyclic  compounds  and  condensed  polycyclic  compounds  which  include  ox- 

45  adiazole  compounds  such  as  2,5-di(4-methylaminophenyl)-1  ,3,4-oxadiazole  and  the  like,  styryl  compounds 
such  as  9-(4-diethylaminostyryl)  anthracene  and  the  like,  carbazole  compounds  such  as  polyvinyl  carbazole 
and  the  like,  pyrazoline  compounds  such  as  1-phenyl-3-(p-dimethylaminophenyl)pyrazole  and  the  like, 
triphenylamine  compounds,  indole  compounds,  oxazole  compounds,  isooxazole  compounds,  thiazole  com- 
pounds,  thiadiazole  compounds,  imidazole  compounds,  pyrazole  compounds,  triazole  compounds  and  the 

50  like.  These  examples  of  the  electric  charge  transferring  material  may  be  used  alone  or  in  combination  of 
plural  types.  When  the  electric  charge  transferring  material  used  has  film-forming  properties,  such  as 
polyvinyl  carbazole  or  the  like,  a  binding  resin  is  not  necessarily  required. 

The  compound  of  the  general  formula  (1)  may  be  used  for  a  photosensitive  material  of  the  so-called 
single-  or  multi-layer  type. 

55  To  form  a  single-layer  type  photosensitive  material,  there  may  be  formed,  on  a  conductive  substrate,  a 
photosensitive  layer  containing  as  the  electric  charge  transferring  material,  a  compound  of  the  general 
formula  (1),  an  electric  charge  generating  material,  a  binding  resin  and  the  like. 

7 
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To  form  a  multi-layer  type  photosensitive  material,  an  electric  charge  generating  layer  containing  an 
electric  charge  generating  material  is  formed  on  the  conductive  substrate,  and  the  electric  charge 
transferring  layer  containing,  as  the  electric  charge  transferring  material  the  compound  of  the  general 
formula  (1),  is  then  formed  on  the  electric  charge  generating  layer.  On  the  other  hand,  the  electric  charge 

5  generating  layer  may  be  formed  on  the  electric  charge  transferring  layer. 
Examples  of  the  electric  charge  generating  material  include  selenium,  selenium-tellurium,  selenium- 

arsenic,  amorphous  silicon,  pyrylium  salt,  azo  compounds,  disazo  compounds,  phthalocyanine  compounds, 
anthanthrone  compounds,  indigo  compounds,  triphenylmethane  compounds,  threne  compounds,  toluidine 
compounds,  pyrazoline  compounds,  perylene  compounds,  quinacridon  compounds,  pyrrolopyrrole  com- 

io  pounds  and  the  like,  which  have  conventionally  been  used.  These  examples  may  be  used  alone  or  in 
combination  of  plural  types. 

As  the  binding  resin,  any  of  a  variety  of  resins  may  be  used.  Examples  of  the  binding  resin  include 
various  polymers  which  include:  thermoplastic  resins  such  as  a  styrene  polymer,  a  styrene-butadiene 
copolymer,  a  styrene-acrylonitrile  copolymer,  a  styrene-maleic  acid  copolymer,  an  acrylic  copolymer,  a 

is  styrene-acrylic  acid  copolymer,  polyethylene,  an  ethylene  vinyl  acetate  copolymer,  chlorinated  polyethyl- 
ene,  polyvinyl  chloride,  polypropylene,  a  vinyl  chloridevinyl  acetate  copolymer,  polyester,  alkyd  resin, 
polyamide,  polyurethane,  polycarbonate,  polyarylate,  polysulfon,  dialyl  phthalate  resin,  ketone  resin,  poly- 
vinyl  butyral  resin,  polyether  resin  and  the  like;  crosslinking  thermosetting  resins  such  as  silicone  resin, 
epoxy  resin  and  the  like;  photosetting  resins  such  as  epoxy-acrylate,  urethane-acrylate  and  the  like.  These 

20  polymers  may  be  used  alone  or  in  combination  of  plural  types. 
Examples  of  a  solvent  for  dissolving  the  electric  charge  generating  material,  the  electric  charge 

transferring  material  and  the  binding  resin  to  prepare  a  coating  solution  include:  alcohols  such  as  methanol, 
ethanol,  isopropanol,  butanol  and  the  like;,  aliphatic  hydrocarbons  such  as  n-hexane,  octane,  cyclohexane 
and  the  like;  aromatic  hydrocarbons  such  as  benzene,  toluene,  xylene  and  the  like;  halogenated  hydrocar- 

25  bons  such  as  dichloromethane,  dichloroethane,  carbon  tetrachloride,  chlorobenzene  and  the  like;  ethers 
such  as  dimethyl  ether,  diethyl  ether,  tetrahydrofuran,  ethylene  glycol  dimethyl  ether,  diethylene  glycol 
dimethyl  ether  and  the  like;  ketones  such  as  acetone,  methylethyl  ketone,  cyclohexanone  and  the  like; 
esters  such  as  ethyl  acetate,  methyl  acetate  and  the  like;  dimethylformaldehyde;  dimethylformamide; 
dimethylsulfoxide  and  the  like.  These  solvents  may  be  used  alone  or  in  combination  of  plural  types. 

30  To  improve  the  electric  charge  generating  layer  in  sensitivity,  there  may  be  used  a  conventional 
sensitizer  such  as  tert-phenyl,  halonaphtoquinone,  acenaphthylene  or  the  like,  together  with  the  electric 
charge  generating  material. 

To  improve  the  electric  charge  transferring  and  generating  materials  in  dispersibility,  applicability  and 
the  like,  there  may  be  used  a  surfactant,  a  levelling  agent  and  the  like. 

35  Examples  if  the  conductive  substrate  include:  single  metal  such  as  aluminium,  copper,  tin,  platinum, 
silver,  vanadium,  molybdenum,  chromium,  cadmium,  titanium,  nickel,  paradium,  indium,  stainless  copper, 
brass  and  the  like;  plastic  material  vapor-deposited  or  laminated  with  any  of  the  metals  above-mentioned; 
glass  material  coated  with  aluminium  iodide,  tin  oxide,  indium  oxide  or  the  like. 

The  conductive  substrate  may  be  made  in  the  form  of  a  sheet  or  a  drum.  The  substrate  itself  may  be 
40  conductive  or  only  the  surface  of  the  substrate  may  be  conductive.  Preferably,  the  substrate  has  a  sufficient 

mechanical  strength  when  used. 
In  the  multi-layer  type  photosensitive  material,  the  electric  charge  generating  material  forming  the 

electric  charge  generating  layer  and  the  binding  resin  may  be  used  at  a  variety  of  ratios.  Preferably  5  to 
500  parts  by  weight  and  more  preferably  10  to  250  parts  by  weight  of  the  electric  charge  generating 

45  material  may  be  used  for  100  parts  by  weight  of  the  binding  resin. 
The  thickness  of  the  electric  charge  generating  layer  is  optional,  but  is  preferably  from  0-01  to  5  urn 

and  more  preferably  from  0.1  to  3  urn. 
The  compound  (electric  charge  transferring  material)  of  the  general  formula  (1)  forming  an  electric 

charge  transferring  layer  and  the  binding  resin  may  be  used  at  a  variety  if  ratios.  Preferably  10  to  500  parts 
50  by  weight  and  more  preferably  25  to  200  parts  by  weight  of  the  compound  of  the  general  formula  (1)  may 

be  used  for  100  parts  by  weight  of  the  binding  resin  such  that  electric  charges  generated  on  the  electric 
charge  generating  layer  can  easily  be  transferred  by  light  radiation. 

The  thickness  of  the  electric  charge  transferring  layer  is  preferably  from  2  to  100  urn  and  more 
preferably  from  5  to  30  urn. 

55  In  the  single-layer  type  photosensitive  material,  preferably  2  to  20  parts  by  weight  and  more  preferably 
3  to  15  parts  by  weight  of  the  electric  charge  generating  material,  and  preferably  40  to  200  parts  by  weight 
and  more  preferably  50  to  150  parts  by  weight  of  the  compound  of  the  general  formula  (1)  (electric  charge 
transferring  material)  may  be  used  for  100  parts  by  weight  of  the  binding  resin.  The  thickness  of  the  single- 

8 
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layer  type  photosensitive  layer  is  preferably  from  10  to  50  urn  and  more  preferably  from  15  to  30  urn. 
When  the  photosensitive  layer  including  the  electric  charge  generating  layer  and  the  electric  charge 

transferring  layer  is  formed  by  coating,  the  electric  charge  generating  material  or  electric  charge  transferring 
material  and  the  binding  resin  may  be  dispersed  and  mixed  by  the  use  of  any  of  the  conventional  methods, 

5  for  example,  a  roll  mill,  a  ball  mill,  an  atriter,  a  paint  shaker,  a  supersonic  dispenser  or  the  like,  to  prepare  a 
coating  solution. 

Examples 

io  The  present  invention  will  be  further  illustrated  by  reference  to  the  following  examples  and  comparative 
examples. 

(1)  Synthesis  Examples  of  Electric  Charge  Transferring  Material 

is  Example  1 

(Synthesis  of  a  compound  represented  by  the  formula  (11)> 

2.84  g  Of  an  aldehyde  compound  of  the  following  formula  (23)  and  1.84  g  of  diphenyl  hydrazine  (CgH5)- 
20  2N-NH2  were  agitated  and  reacted  at  a  room  temperature  in  an  acidic  solvent  (60  ml)  to  which  acetic  acid  is 

added,  thereby  to  prepare  a  compound  of  the  formula  (11). 

25 

30 

a  

C  =  C H h ^ - C H O  (23 )  

This  compound  had  a  yield  of  77%  and  a  melting  point  of  203  to  205  °C.  The  following  shows  the 
results  of  elemental  analysis. 

35 In  C33H2GN2: 

Calculation  Values  C:87.96%,  H:5.82%,  N:6.22% 
Measured  Values  C:87.91%,  H:5.80%,  N:6.19% 

40 

45 

50 

In  examples  2  and  3  each  compound  was  prepared  by  using  suitable  starting  materials  in  the  same 
manner  as  in  Example  1  .  The  compounds  thus  obtained  are  as  follows. 

Example  2 

(Compound  of  the  formula  (12)> 

This  compound  had  a  melting  point  of  210  to  213°C.  The  following  shows  the  results  of  elemental 
analysis. 

In  C37H34N2: 

Calculation  Values  C:87.71%,  H:6.76%,  N:5.53% 
Measured  Values  C:87.66%,  H:6.78%,  N:5.50% 

55 

9 
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Example  3 

(Compound  of  the  formula  (13)> 

5  This  compound  had  a  melting  point  of  220  to  223  °C.  The  following  shows  the  results  of  elemental 
analysis. 

In  C33  H22  N2  CI4  : 

70  Calculation  Values  C:67.36%,  H:3.77%,  N:4.76% 
Measured  Values  C:67.29%,  H:3.80%,  N:4.72% 

(2)  Preparation  of  Electrophotosensitive  Material 

Preparation  of  Multi-Layer  Type  Electrophotosensitive  Material 

Examples  4  to  6  and  Comparative  Example  1 

2  Parts  by  weight  of  the  electric  charge  generating  material  of  the  following  formula  (A),  1  part  by 
weight  of  a  polyvinyl  butyral  resin  ("S-lecBH-5"  manufactured  by  Sekisui  Kagaku  Kogyo  Co.,  Ltd.)  and  120 
parts  by  weight  of  tetrahydrofuran  were  dispersed  for  2  hours  by  means  of  a  paint  shaker  using  zirconia 
beads  (having  a  diameter  of  2  mm).  The  dispersing  solution  thus  prepared  was  applied,  by  means  of  a  wire 
bar,  to  an  aluminium  sheet,  which  was  then  dried  at  100°C  for  1  hour.  Thus,  an  electric  charge  generating 
layer  with  a  thickness  of  0.5  urn  was  formed. 

30 

35 

40 

45 

50 

OH  C O N H h Q  

N  =  N - 0   C I  
( A )  

1  Part  by  weight  of  the  electric  charge  transferring  material  and  1  part  by  weight  of  a  polycarbonate 
resin  ("Z-200"  manufactured  by  Mitsubishi  Gas  Kagaku  Kogyo  Co.,  Ltd.)  were  dissolved  in  9  parts  by 
weight  of  toluene.  The  solution  thus  prepared  was  applied,  by  means  of  a  wire  bar,  to  the  electric  charge 
generating  layer,  which  was  then  dried  at  100°C  for  1  hour.  Thus,  an  electric  charge  transferring  layer  with 
a  thickness  of  22  urn  was  formed.  The  electric  charge  transferring  materials  used  in  Examples  4  to  6  are 
indicated  in  Table  1  by  the  compound  numbers  shown  in  the  above-mentioned  specific  examples.  The 
electric  charge  transferring  material  (24)  used  in  Comparative  Example  1  is  a  compound  represented  by  the 
following  formula  (24). 

N 

C 2 H 5  

C H = N - N  

N 0   
C24) 

55 
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Preparation  of  Single-Layer  Type  Electrophotosensitive  Material 

Examples  7  to  9  and  Comparative  Example  2 

5  1  Part  by  weight  of  the  electric  charge  generating  material  of  the  formula  (A)  and  60  parts  by  weight  of 
tetrahydrofuran  were  dispersed  for  2  hours  by  means  of  a  paint  shaker  using  zirconia  beads  (having  a 
diameter  of  2  mm).  To  the  dispersing  solution  thus  prepared  were  added  50  parts  by  weight  of  a 
tetrahydrofuran  solution  of  a  polycarbonate  resin  having  20  %  by  weight  of  a  solid  content  ("Z-200" 
manufactured  by  Mitsubishi  Gas  Kagaku  Kogyo  Co.,  Ltd.)  and  10  parts  by  weight  of  the  electric  charge 

io  transferring  material,  which  were  further  dispersed  for  1  hour.  The  dispersing  solution  thus  prepared  was 
applied,  by  means  of  a  wire  bar,  to  an  aluminium  sheet,  which  was  then  dried  at  100°C  for  1  hour.  Thus,  a 
photosensitive  layer  with  a  thickness  of  20  urn  was  formed.  The  electric  charge  transferring  materials  used 
in  Examples  7  to  9  and  Comparative  Example  2  are  indicated  in  Table  2  by  their  respective  compound 
numbers. 

15 
(3)  Evaluation  of  the  Electrophotosensitive  Material 

The  surface  potential,  half-life  light  exposure  (E1/2)  and  residual  potential  of  the  photosensitive  material 
obtained  in  the  above-mentioned  Examples  and  Comparative  Examples  were  measured  by  means  of  an 

20  evaluation  tester  ("EPA8100"  manufactured  by  Kawaguchi  Denki  Co.,  Ltd.). 
Measuring  conditions  were  as  follows. 
Light  Intensity  :  50  lux 
Exposure  Intensity  :  1/15  second 
Surface  Potential  :  A  flowing  current  value  was  adjusted  so  as  to  approximate  (±)700  V. 

25  Light  Source  :  Tungsten  lamp 
Electric  Removal  :  200  lux 
Measurement  of  Residual  Potential  :  Measurement  was  started  after  exposure  continued  for  0.2  second. 
The  test  results  of  the  Examples  4  to  6  and  Comparative  Example  1  and  those  of  the  Examples  7  to  9 

and  Comparative  Example  2  are  shown  in  Tables  1  and  2,  respectively. 
30 

T a b l e   1 

35 
E l e c t r i c   c h a r g e   S u r f a c e   E i / 2   R e s i d u a l  
t r a n s f e r r i n g   p o t e n t i a l   p o t e n t i a l  
m a t e r i a l   (V)  ( l u x .   s e c )   (V) 

40 

Exampl   e  
4 

12 - 7 0 5  1  .  I S  - 1 2 0  

E x a m p l e  
5 

11 :01 1  .  15 115  

45 E x a m p l e  
6 

13 •00 

C o m p a r -   2k-  -702   1 .88   - 1 5 0  
at  i  v e  
Examp  1  e  

1 

55 
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T a b l e   2 

E l e c t r i c   c h a r g e   S u r f a c e   ^ 1 / 2   R e s i d u a l  
t r a n s f e r r i n g   p o t e n t i a l   "  p o t e n t i a l  
m a t e r i a l   (V)  ( l u x .   s e c )   (V) 

10 
E x a m p l e  

7 
1  1 +  7 0 0  2  .  60  +  160  

E x a m p l e  
8 

12 +  7 0 2  2  .  58  +  158 

15 E x a m p l e  
9 

13 +  7 0 5  2 . 6 1  +  165  

C o m p a r -   21  +700  3 . 0 0   + 1 8 0  
at  i  v e  
E x a m p l e  

2 

25  As  seen  from  these  test  results,  the  photosensitive  layer  of  each  of  Examples  has  almost  the  same 
surface  potential  as  in  Comparative  Examples,  but  is  more  excellent  in  half-life  light  exposure  and  residual 
potential  and  has  its  sensitivity  remarkably  improved. 

30 
Claims 

1.  A  hydrazone  compound  represented  by  the  following  general  formula  (1) 

35 

40 

R 3  

R 5  

C  =  C H H ^ - C H   =  N -  N 

R 4  

(1  ) 

45 
wherein  R1,  R2,  R3,  R+  and  R5  are  the  same  as  or  different  from  one  another,  and  each  is  a  hydrogen 
atom,  a  halogen  atom,  an  alkyl  group  or  an  alkoxy  group. 

50 
2.  A  photosensitive  material  comprising  a  conductive  substrate  having  a  photosensitive  layer  thereon 

characterised  in  that  the  photosensitive  layer  contains  a  hydrazone  compound  (1)  according  to  claim  1. 

55 

A  photosensitive  material  according  to  Claim  2,  characterised  in  that  the  photosensitive  layer  is  a  multi- 
layer  type  photosensitive  layer  comprising  an  electric  charge  transferring  layer  and  an  electric  charge 
generating  layer  which  are  mutually  laminated. 

A  multi-layer  type  photosensitive  material  according  to  claim  2  or  3,  characterised  in  that  the  electric 
charge  transferring  layer  contains  25  to  200  parts  by  weight  of  the  hydrazone  compound  (1)  according 
to  Claim  1  for  100  parts  by  weight  of  a  binding  resin. 

12 
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5.  A  photosensitive  material  according  to  any  of  claims  2  to  4,  characterised  in  that  the  electric  charge 
generating  layer  contains,  for  100  parts  by  weight  of  a  binding  resin,  5  to  500  parts  by  weight  of  one  or 
more  kinds  of  an  electric  charge  generating  material  selected  from  selenium,  selenium-tellurium, 
selenium-arsenic,  amorphous  silicon,  pyrylium  salt,  azo  compounds,  disazo  compounds,  phthalocyanine 

5  compounds,  anthanthrone  compounds,  indigo  compounds,  triphenylmethane  compounds,  threne  com- 
pounds,  toluidine  compounds,  pyrazoline  compounds,  perylene  compounds,  quinacridon  compounds, 
and  pyrrolopyrrole  compounds. 

6.  A  photosensitive  material  according  to  claim  5,  characterised  in  that  the  electric  charge  generating 
io  material  is  an  azo  compound. 

7.  A  photosensitive  material  according  to  claim  2,  characterised  in  that  the  photosensitive  layer  is  a  single- 
layer  type  photosensitive  layer  comprised  of  an  electric  charge  transferring  material,  an  electric  charge 
generating  material  and  a  binding  resin. 

15 
8.  A  photosensitive  material  according  to  claim  7,  characterised  in  that  the  single-layer  type  photosensitive 

layer  contains  40  to  200  parts  by  weight  of  the  hydrazone  compound  (1)  according  to  Claim  1  for  100 
parts  by  weight  of  a  binding  resin. 

20  9.  A  photosensitive  material  according  to  claim  7  or  8,  characterised  in  that  the  single-layer  type 
photosensitive  layer  contains,  for  100  parts  by  weight  of  a  binding  resin,  2  to  20  parts  by  weight  of  one 
or  more  kinds  of  an  electric  charge  generating  material  selected  from  selenium,  selenium-tellurium, 
selenium-arsenic,  amorphous  silicon,  pyrylium  salt,  azo  compounds,  disazo  compounds,  phthalocyanine 
compounds,  anthanthrone  compounds,  indigo  compounds,  triphenylmethane  compounds,  threne  com- 

25  pounds,  toluidine  compounds,  pyrazoline  compounds,  perylene  compounds,  quinacridon  compounds, 
and  pyrrolopyrrole  compounds. 

10.  A  photosensitive  material  according  to  claim  9,  characterised  in  that  the  electric  charge  generating 
material  is  an  azo  compound. 

30 

35 

40 

Patentanspruche 

1.  Hydrazonverbindung,  die  durch  die  folgende  allgemeine  Formel  (1)  ausgedruckt  wird: 

R1  R3 

�   1   &  

C = C H h / J \ ) - C H   =  N-N  ( 1 )  

R2  R4 

45  wobei  R1,  R2,  R3,  R+  und  R5  gleich  sind  oder  sich  voneinander  unterscheiden  und  jeweils  ein 
Wasserstoffatom,  ein  Halogenatom,  eine  Alkylgruppe  oder  eine  Alkoxygruppe  sind. 

2.  Lichtempfindliches  Material,  umfassend  ein  leitendes  Substrat  mit  einer  darauf  befindlichen  lichtemp- 
findlichen  Schicht,  dadurch  gekennzeichnet,  dal3  die  lichtempfindliche  Schicht  eine  Hydrazonverbindung 

50  (1)  gemaB  Anspruch  1  enthalt. 

3.  Lichtempfindliches  Material  nach  Anspruch  2,  dadurch  gekennzeichnet,  dal3  die  lichtempfindliche 
Schicht  eine  mehrlagige  lichtempfindliche  Schicht  ist,  umfassend  eine  elektrische  Ladungen  ubertra- 
gende  Schicht  und  eine  elektrische  Ladungen  erzeugende  Schicht,  die  wechselseitig  laminiert  sind. 

55 
4.  Mehrlagiges  lichtempfindliches  Material  nach  Anspruch  2  oder  3,  dadurch  gekennzeichnet,  dal3  die 

elektrische  Ladungen  ubertragende  Schicht  zu  100  Masseteilen  eines  Bindeharzes  25  bis  200  Masse- 
teile  der  Hydrazonverbindung  (1)  nach  Anspruch  1  enthalt. 

13 
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5.  Lichtempfindliches  Material  nach  einem  der  Anspruche  2  bis  4,  dadurch  gekennzeichnet,  dal3  die 
elektrische  Ladungen  erzeugende  Schicht  zu  100  Masseteilen  eines  Bindeharzes  5  bis  500  Masseteile 
von  einem  oder  mehreren  elektrische  Ladungen  erzeugenden  Materialien  wie  Selen,  Selen-Tellur, 
Selen-Arsen,  amorphes  Silicium,  Pyrylsalz,  Azoverbindungen,  Disazoverbindungen,  Phthalocyaninver- 

5  bindungen,  Anthanthronverbindungen,  Indigoverbindungen,  Triphenylmethanverbindungen,  Threnverbin- 
dungen,  Toluidinverbindungen,  Pyrazolinverbindungen,  Perylenverbindungen,  Chinacridonverbindungen 
und  Pyrrolopyrrolverbindungen  enthalt. 

6.  Lichtempfindliches  Material  nach  Anspruch  5,  dadurch  gekennzeichnet,  dal3  das  elektrische  Ladungen 
io  erzeugende  Material  eine  Azoverbindung  ist. 

7.  Lichtempfindliches  Material  nach  Anspruch  2,  dadurch  gekennzeichnet,  dal3  die  lichtempfindliche 
Schicht  eine  einlagige  lichtempfindliche  Schicht  ist,  umfassend  ein  elektrische  Ladungen  ubertragendes 
Material,  ein  elektrische  Ladungen  erzeugendes  Material  und  einen  Bindeharz. 

15 
8.  Lichtempfindliches  Material  nach  Anspruch  7,  dadurch  gekennzeichnet,  dal3  die  einlagige  lichtempfindli- 

che  Schicht  zu  100  Masseteilen  eines  Bindeharzes  40  bis  200  Masseteile  der  Hydrazonverbindung  (1) 
nach  Anspruch  1  enthalt. 

20  9.  Lichtempfindliches  Material  nach  Anspruch  7  oder  8,  dadurch  gekennzeichnet,  dal3  die  einlagige 
lichtempfindliche  Schicht  zu  100  Masseteilen  eines  Bindeharzes  2  bis  20  Masseteile  von  einem  oder 
mehreren  elektrische  Ladungen  erzeugenden  Materialien  wie  Selen,  Selen-Tellur,  Selen-Arsen,  amorp- 
hes  Silicium,  Pyrylsalz,  Azoverbindungen,  Disazoverbindungen,  Phthalocyaninverbindungen,  Anthan- 
thronverbindungen,  Indigoverbindungen,  Triphenylmethanverbindungen,  Threnverbindungen,  Toluidin- 

25  verbindungen,  Pyrazolinverbindungen,  Perylenverbindungen,  Chinacridonverbindungen  und  Pyrrolopyr- 
rolverbindungen  enthalt. 

10.  Lichtempfindliches  Material  nach  Anspruch  9,  dadurch  gekennzeichnet,  dal3  das  elektrische  Ladungen 
erzeugende  Material  eine  Azoverbindung  ist. 

30 
Revendicatlons 

1.  Compose  d'hydrazone  represente  par  la  formule  generale  suivante  (1)  : 

40 

dans  laquelle  R1,  R2,  R3,  R+  et  R5  sont  les  memes  ou  differents  I'un  de  I'autre,  et  chacun  est  un  atome 
d'hydrogene,  un  atome  d'halogene,  un  groupe  alkyle  ou  un  groupe  alkoxy. 

50 
2.  Produit  photosensible  comprenant  un  substrat  conducteur  ayant  sur  lui  une  couche  photosensible 

caracterise  en  ce  que  la  couche  photosensible  contient  un  compose  d'hydrazone  (1)  selon  la 
revendication  1. 

55  3.  Produit  photosensible  selon  la  revendication  2,  caracterise  en  ce  que  la  couche  photosensible  est  une 
couche  photosensible  de  type  multicouche  comprenant  une  couche  pour  le  transfert  de  charge 
electrique  et  une  couche  generant  la  charge  electrique  qui  sont  mutuellement  stratifiees. 

14 
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4.  Produit  photosensible  a  multicouche  selon  la  revendication  2  ou  3,  caracterise  en  ce  que  la  couche 
transferant  la  charge  electrique  contient  25  a  200  parties  en  poids  de  compose  d'hydrazone  (1)  selon  la 
revendication  1  pour  100  parties  en  poids  d'une  resine  liante. 

5  5.  Produit  photosensible  selon  une  des  revendications  2  a  4,  caracterise  en  ce  que  la  couche  generant  la 
charge  electrique  contient,  pour  100  parties  en  poids  d'une  resine  liante,  5  a  500  parties  en  poids  d'un 
ou  plusieurs  types  d'un  produit  generant  une  charge  electrique  choisi  parmi  le  selenium,  le  selenium- 
tellurium,  le  selenium-arsenic,  le  silicium  amorphe  le  sel  de  pyrylium,  les  azo'fques,  les  disazo'fques,  les 
phtalocyanines,  les  anthanthrones,  les  composes  d'indigo,  les  composes  de  triphenylmethane,  les 

io  composes  de  phenanthrene,  les  composes  de  toluidine,  les  composes  de  pyrazoline,  les  composes  de 
perylene,  les  composes  de  quinacridrone  et  les  composes  de  pyrrolopyrrole. 

6.  Produit  photosensible  selon  la  revendication  5,  caracterise  en  ce  que  le  produit  generant  la  charge 
electrique  est  un  azo'fque. 

15 
7.  Produit  photosensible  selon  la  revendication  2,  caracterise  en  ce  que  la  couche  photosensible  est  une 

couche  photosensible  du  type  a  une  seule  couche  comprenant  un  produit  transferant  la  charge 
electrique,  un  produit  generant  la  charge  electrique  et  une  resine  liante. 

20  8.  Produit  photosensible  selon  la  revendication  7,  caracterise  en  ce  que  la  couche  photosensible  a  une 
seule  couche  contient  40  a  200  parties  en  poids  du  compose  d'hydrazone  (1)  selon  la  revendication  1 
pour  100  parties  en  poids  d'une  resine  liante. 

9.  Produit  photosensible  selon  la  revendication  7  ou  8,  caracterise  en  ce  que  la  couche  photosensible  a 
25  une  seule  couche  contient,  pour  100  parties  en  poids  d'une  resine  liante,  2  a  20  parties  en  poids  d'un 

ou  plusieurs  types  d'un  produit  generateur  de  charge  electrique  choisi  parmi  le  selenium,  le  selenium- 
tellurium,  le  selenium-arsenic,  le  silicium  amorphe,  le  sel  de  pyrylium,  les  azo'fques,  les  disazo'fques, 
les  phtalocyanines,  les  anthanthrones,  les  composes  d'indigo,  les  composes  de  triphenylmethane,  les 
composes  de  phenanthrene,  les  composes  de  toluidine,  les  composes  de  pyrazoline,  les  composes  de 

30  perylene,  les  composes  de  quinacridrone  et  les  composes  de  pyrrolopyrrole. 

10.  Produit  photosensible  selon  la  revendication  9,  caracterise  en  ce  que  le  produit  generant  la  charge 
electrique  est  un  azo'fque. 
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