
;rstuvwxye3eD A(n6T <DI  , 22 APR 2002 ELECTROPHOTOGRAPHIC PHOTOSENSITIVE
MEMBER, AND PROCESS CARTRIDGE AND ELECTROPHOTOGRAPHIC APPARATUS HAVING THE
ELECTROPHOTOGRAPHIC PHOTOSENSITIVE MEMBER 5 BACKGROUND OF THE INVENTION
Field of the Invention This invention relates to an electrophotographic
photosensitive member, and a process cartridge and an electrophotographic
apparatus which have the 10 electrophotographic photosensitive member.
Related Background Art A number of methods as disclosed in U.S. Patent No.
2,297,691 and Japanese Patent Publications No. 42-23910 and No. 43-24748
are conventionally known as 15 electrophotography. In general, copies are
obtained by forming an electrostatic latent image on a photosensitive
member by utilizing a photoconductive material and by various means,
subsequently developing the latent image by the use of a developer
(hereinafter 20 "toner"), and transferring the toner as a toner image to a
transfer medium such as paper as occasion calls, followed by fixing by
means of a heat roller or the like. The step of forming an electrostatic
latent image 25 in this electrophotographic process is, stated in greater
detail, a step where a photosensitive member surface constituted of a-Se,
a-Si or an organic    2 2 APR 2002 - 2  photoconductive material is charged
uniformly by corona charging, or contact charging making use of a
conductive roller, and thereafter an optical image of a copying original or
a dot pattern formed by the action 5 of laser light is exposed to form the
electrostatic latent image. In this charging step, active substances such
as ozone and NOx are known to be generated. Also, in some cases, active
substances such as ions are contained in transfer mediums such as paper. 10
However, the ozone and NOx generated in the above step and the active
substances contained in transfer mediums may act on the photosensitive
member to cause a variation of potential and an increase in residual
potential, and may adversely affect electrophotographic 15 performance and
images to cause, e.g., unfocused images and smeared images and cause a
lowering of running performance of the photosensitive member. In
particular, organic material photosensitive members have a low resistance
to ozone and NOx and moreover are 20 often used under negative charging,
which is causative of ozone in a large quantity. Thus, the generation of
ozone and N0x is a great problem. Also, the active substances contained in
transfer mediums may be complexly causative of poor development. 



25 To solve such problems, proposals are made on methods such that (1) a
fan is provided in the machine body to exhaust any difficulty-causative
substances,   2 2 APR 2002 - 3  (2) a process is introduced by which any
deteriorated portions of the photosensitive member surface can always be
removed, (3) organic photoconductive materials resistant to the active
substances as stated 5 above are selected and (4) an antioxidant or an
anti-deterioration agent is added in the photosensitive member. However,
the method (1) has a problem on exhaustion efficiency; (2), a problem on
mechanical durability of the photosensitive member; and (3) and 10 (4), a
problem of a difficulty in achieving both the durability to active
substances and the performance of the photosensitive member. SUMMARY OF THE
INVENTION 15 An object of the present invention is to provide an
electrophotographic photosensitive member that has solved the above
problems, can prevent the photosensitive member from any deterioration
caused by various active substances and also may cause no 20 difficulty in
electrophotographic performances. Another object of the present invention
is to provide an electrophotographic photosensitive member that can always
maintain high-quality images free of unfocused images or smeared images
even when used 25 repeatedly and have a high potential stability. Still
another object of the present invention is to provide a process cartridge
and an   4 _ 2 2 APR 2002 electrophotographic apparatus which employ such
an electrophotographic photosensitive member. That is, the present
invention provides an electrophotographic photosensitive member comprising
a 5 support and a photosensitive layer provided on the support; the
photosensitive layer containing a compound which is represented by the
following Formula (1): 



0X2 to ~ O ~ O R4 (1) R1 R3 RS wherein R1 represents an alkyl group or an
alkenyl group; Rz, R3, R4 and R5 are the same or different and 15 each
represent a hydrogen atom, an alkyl group or an alkenyl group; and X1 and
Xz are the same or different and each represent a hydrogen atom, an alkyl
group, an alkenyl group or an acryloyl group, provided that X1 and XZ are
not hydrogen atoms at the same time. 20 The present invention also provides
a process cartridge and an electrophotographic apparatus which have the
electrophotographic photosensitive member described above. 25 BRIEF
DESCRIPTION OF THE DRAWING Figure schematically illustrates an example of
the construction of an electrophotographic apparatus having   - 5  a
process cartridge having the electrophotographic photosensitive member of
the present invention. DESCRIPTION OF THE PREFERRED EMBODIMENTS 5 The
electrophotographic photosensitive member of the present invention has a
photosensitive layer on a support, and the photosensitive layer contains a
compound represented by the following Formula (1): ox~ ox2 10 ~ ~ ~ ~ R4
(1) t ~~ Rs R1 Rs wherein R1 represents an alkyl group or an alkenyl group;
Rz, R3, R4 and R5 are the same or different and 15 each represent a
hydrogen atom, an alkyl group or an 2 2 APR 2002 alkenyl group; and X1 and
XZ are the same or different and each represent a hydrogen atom, an alkyl
group, an alkenyl group or an acryloyl group, provided that X1 and XZ are
not hydrogen atoms at the same time. 20 The alkyl group represented by R1
in Formula (1) may include a methyl group, an ethyl group and a propyl
group, and may preferably have 1 to 10, and particularly 1 to 5, carbon
atoms. The alkenyl group represented by R1 may include a vinyl group, an
allyl 25 group and a propenyl group, and may preferably have 2 to 10, and
particularly 2 to 5, carbon atoms. The alkyl group represented by RZ to RS
may include   - 6  Z 2 APR 2002 



a methyl group, an ethyl group and a propyl group, and may preferably have
1 to 10, and particularly 2 to 8, carbon atoms. The alkenyl group
represented by Rz to R5 may include a vinyl group, an allyl group and a 5
propenyl group, and may preferably have 2 to 10, and particularly 2 to 6,
carbon atoms. The alkyl group represented by X1 and XZ may include a methyl
group, an ethyl group and a propyl group, and may preferably have 1 to 10,
and 10 particularly 1 to 5, carbon atoms. The alkenyl group represented by
X1 and Xz may include a vinyl group, an allyl group and a propenyl group,
and may preferably have 2 to 10, and particularly 2 to 5, carbon atoms. The
acryloyl group represented by X1 and XZ may include 15 an acryloyl group, a
methacryloyl group and an ethacryloyl group. In the present invention, at
least one of X1 and Xz may preferably be an acryloyl group, and
particularly one of X1 and XZ may be an acryloyl group and another may be a
hydrogen atom. 20 These groups may each have a substituent. The substituent
may include alkyl groups such as methyl, ethyl and propyl, alkoxyl groups
such as methoxyl, ethoxyl and propoxyl, aryl groups such as phenyl and
naphthyl, and halogen atoms such as a fluorine atom, a 25 chlorine atom and
a bromine atom. In the present invention, in addition to the compound
represented by Formula (1), the photosensitive   2 z aPR Zooz  layer may
preferably further contain a phosphorus compound represented by the
following Formula (2), in view of an advantage that the present invention
can be more remarkably effective: Xa P 0-~p~-X4 ( 2 ) 3 wherein X3 and X4
represents an alkyl group or an alkenyl group. 10 In the compound
represented by Formula (2), the alkyl group may include a methyl group, an
ethyl group and a propyl group, and may preferably have 1 to 10, and
particularly 1 to 5, carbon atoms. The alkenyl group may include a vinyl
group, an allyl group and a 15 propenyl group, and may preferably have 2 to
10, and particularly 2 to 5, carbon atoms. These groups may each have a
substituent. The substituent may include alkyl groups such as methyl, ethyl
and propyl, alkoxyl groups such as methoxyl, 20 ethoxyl and propoxyl, aryl
groups such as phenyl and naphthyl, and halogen atoms such as a fluorine
atom, a chlorine atom and a bromine atom. The compound represented by
Formula (1) may specifically include examples of the following 25
compounds.   2 2 APR 2002 _8_ Exemplary Compound (1)-1 O OH t - OaHs t -
CaHs O - C - CH = CH2 H t - CaHs C I\ CH3 I t - C4Hg 



Exemplary Compound (1)-2 O OH O - C - CH = CHZ H CsHii C t - CsHii CH3 / t
- CsHii t - CsHii Exemplary Compound (1)-3 O OH O - C - CH = CH 2 H iso -
CsHis C iso - C sH is ~ \ CHs iso - C6H13 iso - CsHls Exemplary Compound
(1)-4 O OH t - C,,Hg \ t - C,,Hg O - C - CH = CH Z H C t - C,,Hg C2 Hs I /
t - C,,Hs   ,~ 2 ppR'1002 9 Comeuna Q1)`5 ExemPl~"xY ` C ` CH ~ C~lz C6H13
7.SO _ C sHl3 ~ C C~3~7 C6H13 D ` C6H13 i.so ` O Comeund ~ 1 )'6 `C r CH ~
CE~z Exemplary ~~ O ` ~ ` C4Hs OC ` CaE9 CH3 Cu~9 ` ` C 4~9 Comeourid 1)f7
Exemplary C~ ` CHz ^ ~~ _ CIA = CEz O ~ _ CuEe C 4~9 ~- _ f C~i a CaE9 CaE9
` Comeu~d ~1)"a O Exemplary II J CE ~ CHz C r O~ _ CIA = Ct~2 ,~ _ CoH9 K C
C 4H9 C~ 



Cp~9 ` _ CaH9   2 2 APR 2002 5 lO 15 Exemplary Compound (1)-9 - to  O O - C
- CH = CH2 CH = CH2 CH = CHZ OH H2C = HC~ CH3 CH = CH2 Exemplary Compound
(1)-10 OH t 04H9 t 4H9 O (I O - C - CH = CH - CH3 H t - CaHs CH3 t - C,,Hs
Exemplary Compound (1)-11 OH t - C,~H9 H C CH3 H O O - C - CH = CH2 t -
CgHll t - CsHii    2 2 APR 2002 - 11  Among them, particularly, the
compound represented by Formula (1)-2 may be preferable. The compound
represented by Formula (1) may preferably be added in an amount within the
range of 5 from 0.2 to 20$ by weight, and particularly preferably from 0.3
to 17g by weight, based on the total weight of the photosensitive layer to
which the compound is added. If it is added in an amount less than 0.2$ by
weight, its addition may be less effective. If it is 10 added in an amount
more than 20% by weight, a 



difficulty such as a decrease in sensitivity and an increase in residual
potential tends to occur. The compound represented by Formula (2) may
specifically include examples of the following 15 compounds.   2 2 APR 2DD2
- 12  Exemplary Compound (2)-1 CH3 P O / \ CH3 3 5 Exemplary Compound (2)-2
CzHs P O ~ \ CzHS 3 10 Exemplary Compound (2)-3 iso - C3H~ P O ~ ~ iso -
C3H~ 15 3 Exemplary Compound (2)-4 C4HB P O ~ t Ca Hs 20 3 Exemplary
Compound (2}-5 iso - C6Hi3 P O -~ iso - CsHi3 25 3   2 2 APR 2002 - 13
Exemplary Compound (2)-6 t - C,, H9 p p ~ ~ iso - C to Hu 5 3 Exemplary
Compound (2)-7 t - CaHs p p ~ ~ CH = C~ 3 io Exemplary Compound (2)-8 CH =
0H2 p C ~--- CH = CH 2 15 s Exemplary Compound (2)-9 1S0 ^ 05H11 



p p ~ ~ CH = CH - 0H3 20 3 Exemplary Compound (2)-10 t - CsHll P o ~ ~ ----
t - C 5 H 11 25 3   2 2 APR 2002 - 14  Among them, particularly, the
compound represented by Formula (2)-4 may be preferable. The compound
represented by Formula (1) and the phosphorus compound represented by
Formula (2) may 5 preferably be added in an amount within the range of from
0.2 to 20% by weight, and particularly preferably from 0.5 to 17$ by
weight, in total based on the total weight of the photosensitive layer to
which the compounds are added. These may preferably be mixed in 10 a ratio
of the compounds Formula (1):Formula (2) of from 0.1:1 to 1:0.1, and
particularly preferably from 0.3:1 to 1;0.3. If these are added in an
amount less than 0.2% by weight in total, their addition may be less
effective. If these are added in an amount more 15 than 20% by weight, a
difficulty such as a decrease in sensitivity and an increase in residual
potential tends to occur. The photosensitive layer used in the present
invention may have a form of a single-layer type in 20 which a
charge-generating material and a charge-transporting material are contained
in the same layer, or a laminated multi-layer type which has a charge
generation layer containing a charge-generating material and a charge
transport layer containing a 25 charge-transporting material. The
charge-generating material used in the present invention may include
pyrylium dyes, thiopyrylium dyes,   2 2 APR Z002 - 15  phthalocyanine
pigments, anthanthrone pigments, dibenzpyrenequinone pigments, pyranthrone
pigments, azo pigments, indigo pigments, quinacridone pigments and
quinocyanine pigments. 5 The charge-transporting material used in the
present invention may include hydrazone compounds, pyrazoline compounds,
styryl compounds, oxazole compounds, thiazole compounds, triarylamine
compounds, triarylmethane compounds, and polyarylalkane compounds. 10 In
the present invention, in view of the matching between the compound
represented by Formula (1) and the phosphorus compound represented by
Formula (2), the charge-transporting material may preferably be at least
one of a styryl compound represented by the following 15 Formula (3), a
triarylamine compound represented by the following Formula (4) and a
hydrazone compound represented by the following Formula (5): Ari j
-Ar3-E-CH=CRS-~-R6 ( 3 ) 20 Arz wherein Arl and Arz each represent an
aromatic hydrocarbon ring group; Ar3 represents a divalent aromatic
hydrocarbon ring group or a divalent heterocyclic group; R6 represents an
alkyl group or an 25 aromatic hydrocarbon ring group; R~ represents a
hydrogen atom, an alkyl group or an aromatic hydrocarbon ring group; n is 1
or 2; and R6 and R~ may   



2 2 APR 2002 - 16  combine to form a ring when n is 1, Ar4\ -Arb ( 4 ) Ar5
5 wherein Ar4, Ar5 and Arb each represent an aromatic hydrocarbon ring
group or a heterocyclic group, is /Rs A C=N-N, ( 5 ) \Rio m 10 wherein R8
represents a hydrogen atom or an alkyl group; R9 and Rlo each represent an
alkyl group or an aromatic hydrocarbon ring group; m is 1 or 2; and A
represents an aromatic hydrocarbon ring group, a heterocyclic group or
-CH=C ( R11 ) Rlz. where R11 and R12 each represent a 15 hydrogen atom, an
aromatic hydrocarbon ring group or a heterocyclic group, provided that R11
and R1Z are not hydrogen atoms at the same time. Arl and Arz in Formula (3)
each represent an aromatic hydrocarbon ring group such as phenyl, 20
naphthyl or anthryl. Ar3 represents an aromatic hydrocarbon ring group such
as benzene, naphthalene or anthracene, or a divalent group formed by
removing two hydrogen atoms from a heterocyclic ring such as thiophene or
furan. R6 represents an alkyl group such 25 as methyl, ethyl, propyl or
butyl, or an aromatic hydrocarbon ring group such as phenyl or naphthyl. R~
represents an alkyl group such as methyl, ethyl, propyl   2 2 APR 2002 - m
or butyl, an aromatic hydrocarbon ring group such as phenyl or naphthyl, or
a hydrogen atom. Letter symbol n represents 1 or 2. Any of Arl, Arz, Ar3,
R6 and R~ may have a 5 substituent, and the substituent may include alkyl
groups such as methyl, ethyl, propyl and butyl, alkoxyl groups such as
methoxyl, ethoxyl and propoxyl, aryloxy groups such as phenoxy and
naphthoxy, halogen atoms such as a fluorine atom, a chlorine atom and a
bromine 10 atom, and di-substituted amino groups such as dimethylamino,
diethylamino and diphenylamino. When n is 1, R6 and R~ may combine directly
or through a carbon atom, a sulfur atom or an oxygen atom to form a ring.
Ar4, Ar5 and Arb each represent an aromatic 15 hydrocarbon ring group such
as phenyl, naphthyl, anthryl, pyrenyl, fluorenyl, phenanthryl,
9,10-dihydrophenanthryl and fluorenyl, or a 



heterocyclic group such as pyridyl, quinolyl, dibenzothienyl, dibenzofuryl,
N-methylcarbazole, 20 N-ethylcarbazole and N-tolylcarbazole. Any of Ar4,
Ar5 and R6 may have a substituent, and the substituent may include alkyl
groups such as methyl, ethyl, propyl and butyl, aralkyl groups such as
benzyl, phenethyl and naphthylmethyl, alkoxyl groups 25 such as methoxyl,
ethoxyl and propoxyl, aryloxy groups such as phenoxy and naphthoxy, halogen
atoms such as a fluorine atom, a chlorine atom, a bromine atom and an   -
is  iodine atom, aromatic hydrocarbon ring groups such as phenyl and
biphenyl, and diarylamino groups such as diphenylamino and ditolylamino,
dialkylamino groups such as dimethylamino and diethylamino, 5
alkylaralkylamino groups such as benzylmethylamino and benzylethylamino, a
nitro group, and a hydroxyl group. 2 2 APR 2Q02 R8 represents an alkyl
group such as methyl, ethyl and propyl, or a hydrogen atom. R9 and Rlo each
' represent an alkyl group such as methyl, ethyl and 10 propyl, an aralkyl
group such as benzyl or phenethyl, or an aromatic hydrocarbon ring group
such as phenyl, naphthyl or anthryl. R9 and Rlo may combine to form a ring.
Letter symbol m represents 1 or 2. Any of R8, R9 and Rlo may also have a
substituent, and the substituent 15 may include alkyl groups such as methyl
and ethyl, alkoxyl groups such as methoxyl and ethoxyl, and halogen atoms
such as a fluorine atom, a chlorine atom and a bromine atom. A represents
an aromatic hydrocarbon ring group 20 such as phenyl, naphthyl, anthryl and
pyrenyl, a heterocyclic group such as thienyl, furyl, N-methylcarbazole ox
N-ethylcarbazole, or -CH=C(R11)R12, where R11 and RlZ each represent a
hydrogen atom, an aromatic hydrocarbon ring group such as those described
25 above or a heterocyclic group such as those described above, provided
that R11 and RlZ are not hydrogen atoms at the same time. These aromatic
hydrocarbon ring   2 2 APR ?~02 - 19  group and heterocyclic group may also
each have a substituent, and the substituent may include alkyl groups such
as methyl and ethyl, alkoxyl groups such as methoxyl and ethoxyl, halogen
atoms such as a fluorine 5 atom, a chlorine atom and a bromine atom,
dialkylamino groups such as dimethylamino and diethylamino, diaralkylamino
groups such as dibenzylamino and diphenethylamino, and diarylamino groups
such as diphenylamino and di-p-tolylamino. 10 Preferred examples of the
styryl compound represented by Formula (3), the triarylamine compound
represented by Formula (4) and the hydrazone compound represented by
Formula (5) are given below.   z 2 aPR zooz - 20  Exemplary Compound (3)-1
~3 d -~o -cat=c 



o ' `czHs 0 Exemplary Compound (3)-3 O O ~N O CH S d o Exemplary Compound
(3)-5 RsG-~O~ -CO~- CH=C Exemplary Compound (3)-7 H3 G CH CH O Exemplary
Compound (3)-2 R3GO- o~ o N-~-c~ 0 Exemplary Compound (3)-4 HsC-'~ . O ~Q
-CH O Exemplary Compound (3)-6 O a ~N O CH O Exemplary Compound (3)-8 H3 G
- vil3 N CH CH H3C Exemplary Compound (3)-9 O ~O ~N O CH=C"" O ~. O a ~o
Exemplary Compound (3)-11 Exemplary Compound (3)-10 4 N O CH=CH O a~
Exemplary Compound (3)-12 H3 CO-~ Cl O N ~_~-~ O N-~~-CH=CH-~~--Cl C1   2 2
APR 2002 _ al  Exemplary Compound (3)-13 O CH=CH O 1~~CZNS `C2Tls Exemplary
Compound (3)-14 ~ 3~ 



H ~_~ _~~3 ~3C~ Exemplary Compound (3)-15 H3C0 N .~-Qi=CH- O~'OC2H s H300
Exemplary Compound (3)-16 ~3 N -~-CH=C Exemplary Compound (3)-17 CH3 H 9C-~
N-~O~-CH=CH~O -~CL a Exemplary Compound (3)-19 CH3 N~O - CK=CH-~O?- Cl
Exemplary Compound (3)-18 H3 W N-~p~-CH=C a Exemplary Compound (3)-20
HsC-N- O~-CH=CH-O-Cl   - 22  Exemplary Compound (3)-21 H3 C N CH=CH~O -CH3
Exemplary Compound (3)-22 Hs C-~O~ O~-CH=CH- O~-OCaHs H3.C- Exemplary
Compound (3)-23 H9C - O~- CH=Lei-- O 2 2 APR Z002 Exemplary Compound (3)-24
HaC-ON~-~i=C H3C Exemplary Compound (3)-25 ft3C~ 0 N-~4 -CH=CH Exemplary
Compound (3)-26 H3 C N i ~ CH=C Exemplary Compound (3)-27 Q~ ~3 _N O CH=CH
~O a _ 



Exemplary Compound (3)-28 CH'CH Exemplary Compound (3)-29 D O (CH=CH) '~ 2
- 23  Exemplary Compound (3)-30 a o ~C~ ~N~O H3 G CH3 Exemplary Compound
(3)-32 N O Chi=C p ~ ~CAs Exemplary Compound (3)-34 HaC-~ O N- O~-CH H3C p
Exemplary Compound (3)-36 O p O CH=CH O CHs O a Exemplary Compound (3)-38
H-~4'--CH=CH-~-OC2H5 Exemplary Compound (3)-39 H3C-~~Wlx `~ H 3C~ 2 2 APR
2002 Exemplary Compound (3)-31 H3 C N .-~--CH=C H3C~ S Exemplary Compound
(3)-33 NO p GH=C Exemplary Compound (3)-35 O cH=C~ a c~ Exemplary Compound
(3)-37 O ~N-~O~-(~fCH-~-OCH3 Exemplary Compound (3)-40 H3C-~ . O N-Q-Cg g3C
-~O~ O   



Exemplary Compound (4)-1 HsC-N O O C4 H9 (n) HaC Exemplary Compound (4)-3
HsC2 N D O HSC2 Exemplary Compound (4)-5 H3 C N O Hy C Exemplary Compound
(4)-7 O2N-N O d H~c--~o~! Exemplary Compound (4)-9 H3C0 O U Exemplary
Compound (4)-11 HOC - N-~O~-CHZ OH HOC  - 24  Exemplary Compound (4)-2 H3CN
0 HsC Exemplary Compound (4)-4 H 3C--~ N O O CzHS H3C Exemplary Compound
(4)-6 H3C-N Q O Exemplary Compound (4)-8 H3CQ o Q 0 HsCO 2 2 APR 2002
Exemplary Compound (4)-10 H 3C-~O~ N O HsC ~-~ H O 4t'l3 Exemplary Compound
(4)-12 H sC~ 'N 0 0   2 Z APR ZOOZ - 25  



Exemplary Compound (4)-13 H3C N O O HOC Exemplary Compound (4)-15 H3CN
HsC-~O~ Exemplary Compound (4)-17 ~3 H9,C -~O~ N O A9 C-~Oy Exemplary
Compound (4)-I9 H3CN O O CH3 H~C Exemplary Compound (4)-21 N O D Exemplary
Compound (4)-23 HOH2C--~ N O Q H3C-~Oy Exemplary Compound (4)-14 ~3~~ N O O
H.3C Exemplary Compound (4)-16 3C~H3C N CHs H 3C-~ Exemplary Compound
(4)-18 H.sCz CzHs H9C H O O HsG- Exemplary Compound (4)-20 H3C , `~ ~3 H3 C
-,Q~ Exemplary Compound (4)-22 Exemplary Compound (4)-24 ~3 O O N ~CH3    -
26  Exemplary Compound (4)-25 O O N ~Gz.H s Exemplary Compound (4)-27 2 2 A
PR 2002 



Exemplary Compound (4)-26 0 aN-o 0 H3C-y[ O O CZH,s HsCz -~Q '-~ Exemplary
Compound (4)-28 Hg CO H O O H3 CO -~O~ Exemplary Compound (4)-29 HOC-~4~ N
O d HO-~O~ Exemplary Compound (4)-30 H3C-~O~ N O O H3C Exemplary Compound
(4)-32 O ~N O O CZ$s O Exemplary Compound (4)-34 Exemplary Compound (4)-31
H3C O o HOC -~ Exemplary Compound (4)-33 H3CH O O . RsC'~ O N O O H3C '~
- 27  Exemplary Compound (4)-35 ~3 " ,N O O N O Exemplary Compound (4)-36
H3.CH3C- 2 2 APR 2002 Exemplary Compound (4)-37 0 H 3C--~ N O .O H aC~
Exemplary Compound (4)-38 ax o o K Exemplary Compound (4)-40 HsC-~ S H O O
H9C Exemplary Compound (4)-42 



Exemplary Compound (4)-39 fill 3 O .~ O O ~p~-N Exemplary Compound (4)-41 H
3C0 -~O~ N O 4 O O H3C0-~ ~O -0CH9 HaCO ~ . 0CH9   2 2 APR 2002 - 28
Exemplary Compound (4)-43 H3c ~ 0 0 0 ~cx3 N H3C~ ~~ 3 Exemplary Compound
(4)-44 R3C O O O 1 O H3C Exemplary Compound (4)-45 0 v N O n9~ Exemplary
Compound (4)-46 ~3 ~3C-~ O N O NH3 C Exemplary Compound (4)-48 H3C--~ . 0
_~ O .O H3CZJ Exemplary Compound (4)-50 H3C S o  N Exemplary Compound
(4)-47 HsC2 C2Hs O d`N o 0 Exemplary Compound (4)-49 H~3C H o 0 H3C   - 29
Exemplary Compound (4)-51 CxHs N~ N 



Exemplary Compound (4)-52 n3~~ N O. O O Exemplary Compound (4)-53 HsC~ Cfl,
~N C7 O N Exemplary Compound (4)-54 H3 L ~lrlt3 N-~O~--CH2CH2- 4~'N H3C
Exemplary Compound (4)-55 H3~ H52 ~HS ~3 err o o N~ 0 Exemplary Compound
(4)-56 O ~N o 0 0 0 2 2 APR 2002   2 2 APR 2002 - 30  Exemplary Compound
(4)-57 C1 H3C CH3 C1 b N Exemplary Compound (4)-58 H3C H~O - O H3C -~
Exemplary Compound (4)-60 H 5G2 C2lHS ~a~ "'~ N O O I H3C Exemplary
Compound (4)-62 Exemplary Compound (4)-59 H3C-~O~O H3G-~ O Q Exemplary
Compound (4)-61 O O O H3C  H 3C r~~3 N- O~- 0-~,-N H3C Exemplary Compound
(4)-63 H3C '~ . ~ ~~H3 N `~~-. / ~JN H3C-~O~ ~p -CH,3 



- 31  Exemplary Compound (4)-64 ~3 0 o rr o 0 Exemplary Compound (4)-65
H3C~ ~~3 N-~O~-N C uCl'g z z aPR 2ooz Exemplary Compound (4)-66 3v N O O I
Exemplary Compound (4)-67 AaC-~ ~O -CH s N-~~-CH 2-~-N ~O ""~ 3 Exemplary
Compound (4)-68 N o o rr~ 0 0 ~' ~o~-c2Ns Exemplary Compound (4)-69 ~3 ~H o
o N~ Exemplary Compound (4)-70 HaC CH3 0 0 0 0 Exemplary Compound (4)-71 H3
C V113 H3C H O O H3 C   2 2 aPR 2002 - 32  Exemplary Compound (5)-1 CH=N-N
~CA3 Exemplary Compound (5)-3 O i ` CH=N-N ~CH.3 Exemplary Compound (5)-5 O
~~=H. N CH3 



Exemplary Compound (5)-7 H5C2 ~ HC ~~~NN 5 2 Exemplary Compound (5)-9 Hs~C2
` ~3 O -~O~- CH=N-N N~ C2 ~ ~O Exemplary Compound (5)-11 HaC~ jH3 O
N-CO}-CH=CN-C=N-N Hs C~ Exemplary Compound (5)-2 0 C1 O CH=N-N tCH3
Exemplary Compound (5)-4 H3C2~ O O CH=N-N~' H C ~ ~~ O s~ Exemplary
Compound (5)-6 A~Cz~ ~4 -OCH3 ,N- O~-CH=N-N` AsCx CHs Exemplary Compound
(5)-8 IAA O ~1- Q~-C=N-N CH3 Exemplary Compound (5)-10 O O~- (~I=CfI-CH=N-N
Exemplary Compound (5)-12 ~C=Qi-CH=N_N~   - 33  Exemplary Compound (5)-L3
HsCz ~N- O~-CH=N-N HsC2` Exemplary Compound (5)-15 C2H s O I~ O _ _ CHHN~
~3 Exemplary Compound (5)-17 C1 0 Hs ~ ~ N O Cfi=H-N HsC2 O O Exemplary
Compound (5)-19 H3Ca "Q~ C=CH-CH=N-N H3~ Exemplary Compound (5)-21 



~-~C ~C1 ~N -~O -~CH=N-N ~HzC/ O O Exemplary Compound (5)-22 O O O CR=N-N
Exemplary Compound (5)-14 0 -~-"_"~ Exemplary Compound (5)-16 . $3C CH 3
N-~p~-CH=N N O Exemplary Compound (5)-18 oa o O O ~-N-N O Exemplary
Compound (5)-20 H3C~ ~N~CrN-N H3 C Exemplary Compound (5)-23 C zHs O O O
~=N_ 2 2 APR 2002   - 34  Exemplary Compound (5)-24 CzHs f O N O O CH. N_
CH 3 Exemplary Compound (5)-26 pO-H2C ~ ~O N-~~-CEL=H-N ~HZ~ ~ Exemplary
Compound (5)-28 CHs f O O ~ N-N Exemplary Compound (5)-29 $z.C ~ CHs f;Ha
~N N=C~C=N-N~ O Exemplary Compound (5)-30 Ca A s O NO ~CH=H-N 2 2 APR 2002
Exemplary Compound (5)-25 H3CC=CH-CH=N-N ~g~s Exemplary Compound (5)-27 



~H2C` CH /N-~O -CH=N-N O~-H2C ~O Exemplary Compound (5)-31 ~H2C \ Cl
/N-~~-CH=N_N Q~--H2C Exemplary Compound (5)-32 N~O -CH=Na. Exemplary
Compound (5)-33 H3C \ ~~3 N- Q~-CH=N- ~ ~:JN HgC~ ~vil3   - 35  Exemplary
Compound (5)-34 H3G~ F ~N~GH=N-N H3 C O O Exemplary Compound (5)-36 C1 CFi
N N O O Exemplary Compound (5)-37 (HsGz ) z H ~- -N C=CH ~,SCe2~~ 2,N"~
Exemplary Compound (5)-38 ~H2C` C1 ~.p~--C1 j -~~-CH=N N O ~p~-$z C O
Exemplary Compound (5)-39 Crz H s O O N O CH_N_ ~3~ Exemp7.ary Compound
(5)-40 CzHs N iH 3 ~ CH=CH-C=N-N z z app zooz Exemplary Compound {5}-35
~O~--HzC~ ~N-~-CH=1~-N ~~2~   - 36  Exemplary Compound (5)-41 H3C0
N-~~--CH=N-N 



H3C0-~O~ . O 0 Exemplary Compound (5)-42 N-~-CH=GH-CA-CH=N-N ~3 C f \ r(~ 3
Exemplary Compound (5)-43 O O CH=NO Exemplary Compound (5)-45 Exemplary
Compound (5)-44 O p CR=N N O  2 2 A PR 2002 (HsC2~ zN -'~ C=CH-Cif=N-N
~SCz~zH"~~   2 2 APR 2002 - 37  In the case of the single-layer type, the
photosensitive layer can be formed by coating a fluid prepared by
dispersing and dissolving the above charge-generating material and
charge-transporting 5 material in a suitable binder, followed by drying.
The laminated multi-layer type is grouped into one in which the charge
generation layer and the charge transport layer are formed in this order
and one a.n which the charge transport layer and the charge 10 generation
layer are formed in this order. In the former, the charge generation layer
can be formed by coating a fluid prepared by dissolving the
charge-generating material in a binder resin and a solvent or dispersing
them by means of a homogenizer, 15 an ultrasonic dispersion machine, a ball
mill, a vibration ball mill, a sand mill, an attritor or a roll mill,
followed by drying. Alternatively, it may be formed by vacuum deposition or
sputtering. It may preferably have a layer thickness of 5 pm or smaller, 20
and particularly preferably within the range of from. 0.01 to 2 um. In this
instance, an inorganic photoconductive material such as selenium or
amorphous silicon may also be used. 



The charge transport layer is formed on the charge 25 generation layer by
coating a solution prepared by dissolving the charge-transporting material
in a suitable binder resin, followed by drying. It may   2 2 APR ?002 - 38
preferably have a layer thickness within the range of from 5 to 40 um, and
particularly preferably within the range of from 8 to 30 pm. In this
instance, the compound represented by 5 Formula (1) and phosphorus compound
represented by Formula (2) in the present invention may preferably be
incorporated in the charge transport layer. As for the type where the
charge generation layer is superposed on the charge transport layer, both
the 10 layers can be formed by coating the above organic photoconductive
materials together with binder resins. Here, the charge-transporting
material may preferably be incorporated also in the charge generation
layer. The compound represented by Formula (1) and 15 phosphorus compound
represented by Formula (2) in the present invention may preferably be
incorporated in the charge generation layer or in both the charge
generation layer and the charge transport layer. In the present invention,
fluorine-atom-containing 20 resin particles may also be incorporated in the
photosensitive layer. Usable fluorine-atom-containing resin particles may
preferably be particles of at least one appropriately selected from
tetrafluoroethylene resin, trifluorochloroethylene resin, 25
hexafluoroethylene propylene resin, vinyl fluoride resin, vinylidene
fluoride resin, difluorodichloroethylene resin, and copolymers of any   2 2
APR 2002 - 39  of these. In particular, particles of tetrafluoroethylene
resin or vinylidene fluoride resin are preferred. The resin particles may
have molecular weight and particle diameter which may be appropriately 5
selected without any particular limitations. In the present invention, as a
protective layer, a 



resin layer or a resin layer containing conductive particles or
charge-transporting material may be provided on the photosensitive layer.
In this 10 instance, the compound represented by Formula (1) and phosphorus
compound represented by Formula (2) in the present invention may preferably
be incorporated in the protective layer or in both the protective layer and
the photosensitive layer. In the present invention, 15 the protective layer
is defined to be also a kind of the photosensitive layer. The support used
in the present invention may be any of those having a conductivity. It may
include (1) those made of a metal or alloy such as aluminum, an 20 aluminum
alloy, stainless steel and copper, (2) non-conductive supports such as
glass, resin and paper or the above (1) conductive supports on which a
metal or alloy such as aluminum, an aluminum alloy, palladium, rhodium,
gold or platinum has been 25 vacuum-deposited or laminated to form a thin
film, and (3) non-conductive supports such as glass, resin and paper or the
above (1) or (2) conductive supports on   2 2 APR 2002 - 40  which a
conductive material such as a conductive polymer, tin oxide or indium oxide
has been vacuum-deposited or a fluid prepared by dispersing such a
conductive material in a suitable binder resin has 5 been coated, followed
by drying, to form a thin film. The support may have a form including the
form of a drum, the form of a sheet and the form of a belt, and may
preferably be made to have a form suited to electrophotographic apparatus
to be used. 10 In the present invention, a subbing layer having the
function of adhesion and the function as a barrier may be provided between
the support and the photosensitive layer. The subbing layer can be formed
using casein, polyvinyl alcohol, nitrocellulose, 15 polyamides (such as
nylon 6, nylon 66, nylon 6l0, copolymer nylon and alkoxymethylated nylon),
polyurethane or aluminum oxide. The subbing layer may preferably have a
layer thickness of 5 p.m or less, and particularly preferably from 0.1 to 3
um. 20 When the various layers described above are formed by coating, the
coating process may include dip coating, spray coating, spin coating,
roller coating, Mayer bar coating and blade coating. The
electrophotographic photosensitive member of 25 the present invention may
be not only applied in electrophotographic copying machines, but also
widely applied in the fields where electrophotography is   



- 41  applied, e.g., laser beam printers, CRT printers, LED printers,
facsimile systems and electrophotographic engraving systems. The process
cartridge and electrophotographic 5 apparatus of the present invention will
be described below. Figure schematically illustrates the 2 2 APR 2002
construction of an electrophotographic apparatus having a process cartridge
having the electrophotographic photosensitive member of the present
invention. 10 In the Figure, reference numeral 1 denotes a drum type
electrophotographic photosensitive member of the present invention, which
is rotatingly driven around an axis 2 in the direction of an arrow at a
given peripheral speed. The photosensitive member 1 is, in 15 the course of
its rotation, uniformly electrostatically charged on its periphery to a
positive or negative, given potential through a primary charging means 3.
The photosensitive member thus charged is then imagewise exposed to light 4
emitted from an exposure 20 means (not shown) for slit exposure or laser
beam scanning exposure. Thus, an electrostatic latent image is formed. The
electrostatic latent image thus formed is subsequently developed by toner
(made into a visible 25 image) by the operation of a developing means 5.
The toner image thus formed on the photosensitive member 1 is further
transferred by the operation of a transfer   2 2 APR ?n02 - 42  means 6, to
the surface of a transfer medium 7 fed from a paper feed section (not
shown) to the part between the photosensitive member 1 and the transfer
means 6. The transfer medium on which the toner image has been 5 formed is
sent through a transport section (not shown) to an image fixing means 8,
where the toner image is fixed. Meanwhile, the residual toner, not
transferred to the transfer medium and having remained on the 10
photosensitive member 1, is collected by a cleaning means 9. When any
residual charges are left in the photosensitive member, it is better to
apply pre-exposure light 10 to the photosensitive member 1 by a
pre-exposure means (not shown) to effect charge 15 elimination. Meanwhile,
in this electrophotographic apparatus, as a light source of the imagewise
exposure light 4, a halogen lamp, a fluorescent lighting, a laser or an LED
may be used. Any other auxiliary process may optionally be added. 



20 In the present invention, the apparatus may be constituted of a
combination of plural components integrally joined as a process cartridge
from among the constituents such as the above electrophotographic
photosensitive member 1, primary charging means 3, 25 developing means 5
and cleaning means 9 so that the process cartridge is detachable from the
body of the electrophotographic apparatus such as a copying machine   2 2
APR 2Q02 - 43  or a laser beam printer. For example, at least one of the
primary charging means 3, the developing means 5 and the cleaning means 9
may be integrally supported in a cartridge together with the photosensitive
member 1 5 to form a process cartridge 11 that is detachable from the body
of the apparatus through a guide means such as a rail 12 provided in the
body of the apparatus. The present invention will be described below in
greater detail by giving Examples. 10 Example 1 On an aluminum cylinder of
24 mm diameter and 257 mm long used as a support, a coating fluid prepared
using 10 parts (parts by weight; the same applies hereinafter) of
tin-oxide-coated titanium oxide as a 15 conductive pigment, 10 parts of
titanium oxide as a resistance modifying pigment, 10 parts of phenol resin
as a binder resin, 0.001 part of silicone oil as a leveling agent and 20
parts of 1/I methanol/methyl cellosolve as a mixed solvent was coated by
dip 20 coating, followed by heat-curing at 140C for 30 minutes to form a
conductive layer with a layer thickness of 15 um. Next, on this conductive
layer, a solution prepared by dissolving 3 parts of N-methoxymethylated 25
nylon and 3 parts of copolymer nylon in a mixed solvent of 65 parts of
methanol and 30 parts of n-butanol was coated, followed by drying to form
an intermediate   2 2 APR 2002 



- 44  layer with a layer thickness of 0.5 um. Next, as charge-generating
materials 4 parts of a oxytitanium phthalocyanine having strong peaks at
9.0, 14.2, 23.9 and 27.1 of diffraction angles 2A 5 plus-minus 0.2 as
measured by CuKa characteristic X-ray diffraction and 1 part of an azo
pigment represented by the formula: G~ C1 ~O -HNOGt~IQG OH 0 HO GONt(GpNH
10 O N=H-~p - N=N-~O -N=H O O O and also 3 parts of polyvinyl butyral
(trade name: S-LEC BM-2; available from Sekisui Chemical Co., Ltd.) and 80
parts of cyclohexanone were dispersed for 4 15 hours by means of a sand
grinder making use of glass beads of 1 mm diameter, followed by addition of
1l5 parts of methyl ethyl ketone to obtain a charge generation layer
coating fluid. This coating fluid was coated on the intermediate layer by
dip coating, 20 followed by drying to form a charge generation layer with a
layer thickness of 0.3 pm. Next, 7 parts of an amine compound represented
by the formula: H3C CH3 H3C- O 25 ~ p H3 C -'hI   - 45  3 parts of an amine
compound represented by the formula: H3C CH3 0 0 0 5 , 0.5 part of a
compound (trade name: SUMILIZER GS; available from Sumitomo Chemical Co.,
Ltd.) as the compound of Formula (1), represented by the formula: 0 H 10 OH
x 0-G--~CH2 t-G~Iii p C a t-CSHii ,~3 t-CsHii t-CsHm 0.5 part of a
phosphorus compound (trade name: 15 IRGAFOS-168, available from Ciba-Geigy
(Japan) Limited), represented by the formula: C(CHa) s 



P 0'~O '-CtCH3~3 3 20 and 10 parts of a polycarbonate resin (trade name: 2
2 APR 2002 PANLITE L-1250; available from Tei~in Limited) were dissolved in
a mixed solvent of 50 parts of monochlorobenzene and 10 parts of
dichloromethane, The resultant coating solution was coated on the charge 25
generation layer by dip coating, followed by drying at 110C for 1 hour to
form a charge transport layer with a layer thickness of 20 um. Thus, an   2
2 APR 200z - 46  electrophotographic photosensitive member was produced.
Using the electrophotographic photosensitive member thus produced, a
running test was made. As an apparatus used in the test, a laser beam
printer LASER 5 JET 5P, manufactured by Hewlett Packard Co., was remodeled
and used, which was so remodeled that its exhaust fan was removed and its
main air duct was stopped up. A running test to reproduce images
continuously on 5,000 sheets was made in an environment 10 of 32.5C and
85%RH to evaluate image quality visually, immediately after the test was
completed, and to examine variations in light-area potential between the
one at the initial stage and the one after running. When the value of
variation is positive, it means that 15 the absolute value of light-area
potential has increased, and, when negative, it has decreased. The image
quality was evaluated by examining whether or not smeared images occurred
and, when occurred, their extent was rated in three ranks. 20 The results
are shown in Table 1. Example 2 An electrophotographic photosensitive
member was produced in the same manner as in Example 1 except that the
charge-transporting material was replaced with a 25 styryl compound
represented by the formula: ~cH3 CN-~-N ~~3   2 2 APR 2002 - 47  Evaluation
was made similarly. The results are shown in Table 1. Example 3 5 An
electrophotographic photosensitive member was produced in the same manner
as in Example 1 except that the charge-generating material was replaced
with an azo pigment represented by the formula: ~HNOC OH 0 O RO CONH~O l0
`''~ Calls O . N=N O O N=N O C2.H~ O ~ O O 'O C1 C1 



and also the resin was replaced with polyvinyl butyral (trade name: S-LEC
BL-S; available from Sekisui 15 Chemical Co., Ltd.). Evaluation was made
similarly. The results are shown in Table 1. Example 4 An
electrophotographic photosensitive member was produced in the same manner
as in Example 1 except that 20 the charge-generating material was replaced
with an azo pigment represented by the formula: 02 N N02 O~-HNOC OH CHs HO
COI~IH- O O N=N-~- N-CO,-N=H O p NH HN O 25 CI CI   - 48  and the
charge-transporting material was replaced with a hydrazone compound
represented by the formula: HsCz O ~N O -N_K g sC2 ~ . O 5 O Evaluation was
made similarly. The results are shown in Table 1. Example 5 10 An
electrophotographic photosensitive member was produced in the same manner
as in Example 1 except that the charge-generating material was replaced
with an e-type copper phthalocyanine. Evaluation was made similarly. The
results are shown in Table 1. 15 Example 6 An electrophotographic
photosensitive member was produced in the same manner as in Example 1
except that the compound represented by Formula (1) and the phosphorus
compound were used in an amount of 0.3 part 20 and 0.7 part, respectively.
Evaluation was made similarly. The results are shown in Table 1. Example 7
An electrophotographic photosensitive member was produced in the same
manner as in Example 1 except that 25 the compound represented by Formula
(1) and the 2 2 APR 2002 phosphorus compound were used in an amount of 0.7
part and 0.3 part, respectively. Evaluation was made   2 2 APR 2002 



- 49  similarly. The results are shown in Table 1. Comparative Example 1 An
electrophotographic photosensitive member was produced in the same manner
as in Example 1 except that 5 the compound represented by Formula (1) was
replaced with a compound represented by the formula: OH ~c ~ OH RZ
0-C-C=CHZ t-C4,1i9 ~ C ~ t-C4Hs CHI CH3 10 Evaluation was made similarly.
The results are shown in Table 1. Comparative Example 2 An
electrophotographic photosensitive member was 15 produced in the same
manner as in Example 1 except that the compound represented by Formula (1)
was replaced with a compound represented by the formula: H9Cq~t HQ~CH3 H~C4
-T~t 20 Evaluation was made similarly. The results are shown in Table 1.
Comparative Example 3 An electrophotographic photosensitive member was 25
produced in the same manner as in Example 1 except that the compound
represented by Formula (1) was not used. Evaluation was made similarly. The
results are shown   - 50  in Table 1. 2 2 APR 2002 Table 1 5 10 15 After 5
000 sheet runnin Smeared image Light-area potential variatio
(V)Example:1A02A03A04A+105A+56A ~-57A+5ComparativeExample:1B+502C-153B-20
20 Remarks: 



A: Not occurred. B: Slightly occurred. C: Occurred on the whole area. 25
(The same applies hereinafter.) Example 8 On an aluminum cylinder of 30 mm
diameter and 346   2 2 APR 200Z - 51  mm long used as a support, an
intermediate layer with a layer thickness of 1 um was formed in the same
manner as in Example 1. Next, as a charge-generating material 10 parts of 5
an azo pigment represented by the formula: C1 C1 O~--I-INOCf~NOC off N-N Ho
COHHCOI~H- O O H_N-Cp~-C ~-~p -N=N O 0 ~ O 10 and also 6 parts of polyvinyl
butyral (trade name: S-LEC BL-S; available from Sekisui Chemical Co., Ltd.)
and 50 parts of cyclohexanone were dispersed for 4 hours by means of a sand
grinder making use of glass beads of 1 mm diameter, followed by addition of
50 15 parts of tetrahydrofuran to obtain a charge generation layer coating
fluid. This coating fluid was coated on the intermediate layer by dip
coating, followed by drying to form a charge generation layer with a layer
thickness of 0.2 um. 20 Next, a charge transport layer with a layer
thickness of 25 um was formed in the same manner as in Example 1. Thus, an
electrophotographic photosensitive member was produced. Using the
electrophotographic photosensitive 25 member thus produced, a running test
was made. As an apparatus used in the test, an electrophotographic copying
machine NP-2020, manufactured by CANON ZNC.,   - 52 - 2 2 APR 2002 was
used. In this test, the exhaust system was not operated at a11. A running
test to reproduce images continuously on 20,000 sheets was made in an
environment of 32.5C and 85~RH to evaluate image 5 quality and examine
variations in light-area potential in the same manner as in Example 1. The
results are 



shown in Table 2. Example 9 An electrophotographic photosensitive member
was 10 produced in the same manner as in Example 8 except that the
charge-generating material was replaced with an azo pigment represented by
the formula: C1 C1 pd-HNOC OH 0 CHs HO CONH-~O~ 15 p N=N N ~ O N=N O O
Evaluation was made similarly. The results are shown in Table 2. Example 10
20 An electrophotographic photosensitive member was produced in the same
manner as in Example 8 except that the charge-generating material was
replaced with an azo pigment represented by the formula: ~p --I~OG OH ~i3
HO GpNH.- O 2 5 O N=N.-~ 0 O N=N O O O   2 2 APR 2002 - 53  Evaluation was
made similarly. The results are shown in Table 2. Example 11 An
electrophotographic photosensitive member was 5 produced in the same manner
as in Example 8 except that the compound represented by Formula (1) and the
phosphorus compound were used in an amount of 0.3 part and 0.7 part,
respectively. Evaluation was made similarly. The results are shown in Table
2. 10 Example 12 An electrophotographic photosensitive member was produced
in the same manner as in Example 8 except that the compound represented by
Formula (1) and the phosphorus compound were used in an amount of 0.7 part
15 and 0.3 part, respectively. Evaluation was made similarly. The results
are shown in Table 2. Comparative Example 4 An electrophotographic
photosensitive member was produced in the same manner as in Example 8
except that 20 the compound represented by Formula (1) was replaced with a
compound represented by the formula: OH OH R2 0-C--C=CH2 t-C~Ii~ ~ C p
t--C4Ha 25 



Evaluation was made similarly. The results are shown in Table 2.   2 2 APR
2002 - 54  Comparative Example 5 An electrophotographic photosensitive
member was produced in the same manner as in Example 8 except that the
compound represented by Formula (1) was replaced 5 with a compound
represented by the formula: H9C4-t HO~~~ 89C4-'~'~ Evaluation was made
similarly. The results are shown 10 in Table 2. Comparative Example 6 An
electrophotographic photosensitive member was produced in the same manner
as in Example 8 except that the compound represented by Formula (1) was not
used. 15 Evaluation was made similarly. The results are shown in Table 2.
2 2 APR 2002 - 55  Table 2 5 10 I5 After 20 000 sheet runnin Smeared image
Light-area potential variation
(V)Example:8A+59A010A-511A+1012A+5ComparativeExample:4C+455C-306B-35
Example 13 A conductive layer, an intermediate layer and a 20 charge
generation layer were formed successively on a support in the same manner
as in Example 1 except that the charge-generating material was replaced
with 5 parts of an azo pigment represented by the formula: ~HNOG OH C O HO
CONH ~O 2 5 Cz Hs O H=N O O N=N O CzH s O HN O O O C1 C1 



2 2 APR 2QU2 - 56  Next, a charge transport layer with a layer thickness of
20 dam was formed in the same manner as in Example 1 except that the two
types of charge-transporting materials used therein were 5 replaced with 10
parts of the exemplary triarylamine compound (4)-4. Thus, an
electrophotographic photosensitive member was produced. Using the
electrophotographic photosensitive member thus produced, evaluation was
made in the same 10 manner as in Example 1. The results are shown in Table
3. Example 14 An electrophotographic photosensitive member was produced in
the same manner as in Example 13 except 15 that the triarylamine compound
was replaced with the exemplary triarylamine compound (4)-7. Evaluation was
made similarly. The results are shown in Table 3. Example 15 An
electrophotographic photosensitive member was 20 produced in the same
manner as in Example 13 except that the triarylamine compound was replaced
with the exemplary triarylamine compound (4)-12. Evaluation was made
similarly. The results are shown in Table 3. Example 16 25 An
electrophotographic photosensitive member was produced in the same manner
as in Example 13 except that the triarylamine compound was replaced with
the   2 2 APR 2002 - 57  exemplary triarylamine compound (4)-22. Evaluation
was made similarly. The results are shown in Table 3. Example 17 An
electrophotographic photosensitive member was 5 produced in the same manner
as in Example 13 except that the triarylamine compound was replaced with
the exemplary triarylamine compound (4)-30. Evaluation was made similarly.
The results are shown in Table 3. ' Example 18 10 An electrophotographic
photosensitive member was produced in the same manner as in Example 13
except that the triarylamine compound was replaced with the exemplary
triarylamine compound (4)-48. Evaluation was made similarly. The results
are shown in Table 3. 15 Example 19 An electrophotographic photosensitive
member was produced in the same manner as in Example 13 except that the
triarylamine compound was replaced with the exemplary triarylamine compound
(4)-63. Evaluation was 20 made similarly. The results are shown in Table 3.
Example 20 An electrophotographic photosensitive member was produced in the
same manner as in Example 13 except that the compound represented by
Formula (1) and the 



25 phosphorus compound were used in an amount of 0.3 part and 0.7 part,
respectively. Evaluation was made similarly. The results are shown in Table
3.   2 2 APR 2002 - 58  Example 21 An electrophotographic photosensitive
member was 5 produced in the same manner as in Example 13 except that the
compound represented by Formula (1) and the phosphorus compound were used
in an amount of 0.7 part and 0.3 part, respectively. Evaluation was made
similarly. The results are shown in Table 3. Comparative Example 7 An
electrophotographic photosensitive member was 10 15 produced in the same
manner as in Example 13 except that the compound represented by Formula (1)
was replaced with a compound represented by the formula: OH OH H2 0-C--C=CH
2 t-CqHg O C O t-C49 CH3 Evaluation was made similarly. The results are
shown in Table 3. Comparative Example 8 20 25 An electrophotographic
photosensitive member was produced in the same manner as in Example 13
except that the compound represented by Formula (1) was replaced with a
compound represented by the formula: HsC4-t H0 CHI HsCa-t Evaluation was
made similarly. The results are shown   2 2 APR 2002 - 59  in Table 3.
Comparative Example 9 An electrophotographic photosensitive member was
produced in the same manner as in Example 13 except 5 that the compound
represented by Formula (1) was not 



used. Evaluation was made similarly. The results are shown in Table 3.
Table 3 10 15 20 25 After5 000 sheet runninSmeared imageLight-area
potential
variatioVExample:13A014A-515A016A-1017A+518A+1019A+520A-521A+5ComparativeEx
ample:7B+458C-209H-25   2 2 APR 2002 - 60  Example 22 The procedure of
Example 8 was repeated until the charge generation layer was formed. Next,
a charge transport layer was formed in the 5 same manner as in Example 13
except that the charge-transporting material was replaced with the
exemplary triarylamine compound (4)-$. Thus, an electrophotographic
photosensitive member was produced. On the electrophotographic
photosensitive member 10 thus produced, evaluation was made in the same
manner as in Example 8. The results are shown in Table 4. Example 23 An
electrophotographic photosensitive member was produced in the same manner
as in Example 22 except 15 that the triarylamine compound was replaced with
the exemplary triarylamine compound (4)-22. Evaluation was made similarly.
The results are shown in Table 4. Example 24 An electrophotographic
photosensitive member was 20 produced in the same manner as in Example 22
except that the triarylamine compound was replaced with the exemplary
triarylamine compound (4)-46. Evaluation was made similarly. The results
are shown in Table 4. Example 25 25 An electrophotographic photosensitive
member was produced in the same manner as in Example 22 except that the
triarylamine compound was replaced with the 



- 61  2 2 APR 2002 exemplary triarylamine compound (4)-61. Evaluation was
made similarly. The results are shown in Table 4. Example 26 An
electrophotographic photosensitive member was 5 produced in the same manner
as in Example 22 except that the compound represented by Formula (1) and
the phosphorus compound were used in an amount of 0.3 part and 0.7 part,
respectively. Evaluation was made similarly. The results are shown in Table
4. 10 Example 27 An electrophotographic photosensitive member was produced
in the same manner as in Example 22 except that the compound represented by
Formula (1) and the phosphorus compound were used in an amount of 0.7 part
15 and 0.3 part, respectively. Evaluation was made similarly. The results
are shown in Table 4. Comparative Example 10 An electrophotographic
photosensitive member was produced in the same manner as in Example 22
except 20 that the compound represented by Formula (1) was replaced with a
compound represented by the formula: OH rc ~ OH R2 0-C-C=CH2 C O t-C4H9 2 5
CH 3 CH3 Evaluation was made similarly. The results are shown in Table 4.
2 2 APR 2002 - 62  Comparative Example 11 An electrophotographic
photosensitive member was produced in the same manner as in Example 22
except that the compound represented by Formula (1) was 5 replaced with a
compound represented by the formula: H9~4_t HO~CH~3 H9641-'~'t ` Evaluation
was made similarly. The results are shown 



10 in Table 4. Comparative Example 12 An electrophotographic photosensitive
member was produced in the same manner as in Example 22 except that the
compound represented by Formula (1) was not 15 used. Evaluation was made
similarly. The results are shown in Table 4.   2 2 APR 2002 - 63  Table 4 5
10 15 After 20 000 sheet runnin Smeared image Light-area potential
variation V Example: 22 A 0 23 A +5 24 A -10 25 A 0 26 A -5 27 A +5
Comparative Example: 10 C ~ +50 i 11 H -35 12 C +5 Example 28 20 An
electrophotographic photosensitive member was produced in the same manner
as in Example 13 except that the triarylamine compound was replaced with
the exemplary styryl compound (3)-5. On the electrophotographic
photosensitive member 25 thus produced, evaluation was made in the same
manner as in Example 1. The results are shown in Table 5.   - 64  Example
29 An electrophotographic photosensitive member was produced in the same
manner as in Example 28 except that the styryl compound was replaced with
the 5 exemplary styryl compound (3)-8. Evaluation was made similarly. The
results are shown in Table 5. Example 30 An electrophotographic
photosensitive member was produced in the same manner as in Example 28
except 2 2 APR 2002 10 that the styryl compound was replaced with the
exemplary styryl compound (3)-10. Evaluation was made similarly. The
results are shown in Table 5. Example 31 An electrophotographic
photosensitive member was 15 produced in the same manner as in Example 28
except that the styryl compound was replaced with the exemplary styryl
compound (3)-14. Evaluation was made similarly. The results are shown in
Table 5. Example 32 



20 An electrophotographic photosensitive member was produced in the same
manner as in Example 28 except that the styryl compound was replaced with
the exemplary styryl compound (3)-21. Evaluation was made similarly. The
results are shown in Table 5. 25 Example 33 An electrophotographic
photosensitive member was produced in the same manner as in Example 28
except   - 65 - 2 2 APR 2Q02 that the styryl compound was replaced with the
exemplary styryl compound (3)-27. Evaluation was made similarly. The
results are shown in Table 5. Example 34 5 An electrophotographic
photosensitive member was produced in the same manner as in Example 28
except that the styryl compound was replaced with the exemplary styryl
compound (3)-33. Evaluation was made similarly. The results are shown in
Table 5. 10 Example 35 An electrophotographic photosensitive member was
produced in the same manner as in Example 28 except that the compound
represented by Formula (1) and the phosphorus compound were used in an
amount of 0.3 part 15 and 0.7 part, respectively. Evaluation was made
similarly. The results are shown in Table 5. Example 36 An
electrophotographic photosensitive member was produced in the same manner
as in Example 28 except 20 that the compound represented by Formula (1) and
the phosphorus compound were used in an amount of 0.7 part and 0.3 part,
respectively. Evaluation was made similarly. The results are shown in Table
5. Comparative Example 13 25 An electrophotographic photosensitive member
was produced in the same manner as in Example 28 except that the compound
represented by Formula (1) was   2 2 APR 2002 - 66  replaced with a
compound represented by the formula: OH QH A2 0-C--C=CH 2 t-C49 O G O
t-C4H9 1iI13 ufl3 5 Evaluation was made similarly. The results are shown in
Table 5. Comparative Example 14 An electrophotographic photosensitive
member was 



10 produced in the same manner as in Example 28 except that the compound
represented by Formula (1) was replaced with a compound represented by the
formula: H9 G4 -t H0 ~ liil 3 15 Hs C.,~~--~W Evaluation was made
similarly. The results are shown in Table 5. Comparative Example 15 An
electrophotographic photosensitive member was 20 produced in the same
manner as in Example 28 except that the compound represented by Formula (1)
was not used. Evaluation was made similarly. The results are shown in Table
5.   - 67  2 2 APR 2D02 Table 5 Smeared image ~ Light-area potential
variation 5 10 15 20 25 ,Example: 28A i-1029A+530A031A-532A+1033A-534A+535A
I-536A I+5ComparativeExample:13B+4514C+2515B-35 Example 37 An
electrophotographic photosensitive member was produced in the same manner
as in Example 22 except that the triarylamine compound was replaced with
the exemplary styryl compound (3)-3. On the electrophotographic
photosensitive member   - 68  thus produced, evaluation was made in the
same manner as in Example 22. The results are shown in Table 6. Example 38
An electrophotographic photosensitive member was 5 produced in the same
manner as in Example 37 except that the styryl compound was replaced with
the exemplary styryl compound (3)-11. Evaluation was made similarly. The
results are shown in Table b. Example 39 10 An electrophotographic
photosensitive member was produced in the same manner as in Example 37
except that the styryl compound was replaced with the exemplary styryl
compound (3)-22. Evaluation was made similarly. The results are shown in
Table 6. 15 Example 40 An electrophotographic photosensitive member was
produced in the same manner as in Example 37 except 



that the styryl compound was replaced with the exemplary styryl compound
(3)-31. Evaluation was made 20 similarly. The results are shown in Table 6.
Example 41 An electrophotographic photosensitive member was produced in the
same manner as in Example 37 except that the compound represented by
Formula (1) and the 25 phosphorus compound were used in an amount of 0.3
part and 0.7 part, respectively. Evaluation was made similarly. The results
are shown in Table 6. 2 2 APR 2002   - 69  Example 42 An
electrophotographic photosensitive member was produced in the same manner
as in Example 37 except that the compound represented by Formula (1) and
the 2 2 APR 2Q2 5 phosphorus compound were used in an amount of 0.7 part
and 0.3 part, respectively. Evaluation was made similarly. The results are
shown in Table 6. Comparative Example 16 An electrophotographic
photosensitive member was 10 produced in the same manner as in Example 37
except that the compound represented by Formula (1) was replaced with a
compound represented by the formula: OH It ~ OH R2 0-C-C=CH2 Z 5 t-C49 ~ C
~ t-C4H9 CH s ~3 Evaluation was made similarly. The results are shown in
Table 6. Comparative Example 17 20 An electrophotographic photosensitive
member was produced in the same manner as in Example 37 except that the
compound represented by Formula (1) was replaced with a compound
represented by the formula: Hs C~,-t 25 HsG 4-t Evaluation was made
similarly. The results are shown   - 70  in Table 6. Comparative Example 18
An electrophotographic photosensitive member was 



used. Evaluation was made similarly. The results are shown in Table 6. 2 2
APR 2002 Table 6 produced in the same manner as in Example 37 except 5 that
the compound represented by Formula (1) was not 10 15 20 25 After20 000
sheet runninSmeared imageLight-area potential
variationVExample:37A038A+539A-1040A-541A-542A+5ComparativeExample:16C+4017
B-3518C+5   - 71  Example 43 An electrophotographic photosensitive member
was 2 2 APR 2002 produced in the same manner as in Example 1 except that
the charge-transporting material was replaced with 9 5 parts of a
triarylamine compound represented by the formula: _ H3C CH3 H3C-~O~ ~/N O
H3C 10 and 1 part of a styryl compound represented by the formula: O N-~O
-CH H3C--~O~ O 15 Evaluation was made similarly. As the result, no smeared
images occurred and the variation of light-area potential was -5 V.
Examples 44 to 48 & 20 Comparative Examples 19 to 21 Electrophotographic
photosensitive members were produced in the same manner as in Examples 1 to
5 and Comparative Examples 1 to 3, respectively, except that the phosphorus
compound was not used and the compound 25 represented by Formula (1) was
used in an amount of 1 



part. Evaluation was made similarly. The results are shown in Table 7.   -
72  Table 7 5 10 15 20 After:2 000sheet runnin5 000 sheet
runninLight-areaLight-areaSmeared
potentialSmearedpotentialimagevariationimagevariationVVExample:44 A0A+545
A-5A-1046 A0A+547 A+5A+1048 A-5A-10ComparativeExample:19 H+40C+4520
C-25C-3521 C0C-10 Examples 49 to 51 and Comparative Examples 22 to 24
Electrophotographic photosensitive members were produced in the same manner
as in Examples 8 to 10 and 25 Comparative Examples 4 to 6, respectively,
except that the phosphorus compound was not used and the compound
represented by Formula (1) was used in an amount of 1 part. Evaluation was
made similarly. The results are shown in Table 8. 2 2 APR 2002   - 73
Table 8 5 10 15 After:10 000sheet runnin20 000sheet
runninLight-areaLight-areaSmearedpotentialSmearedpotentialimagevariationima
gevariationVVExample:49 A+5A+550 A0A-551 A-5A-10Comparative Example:22
C+45C+5023 C-30C-4024 C-5C-20 2 2 APR 2002 Examples 52 to 58 & 20
Comparative Examples 25 to 27 Electrophotographic photosensitive members
were produced in the same manner as in Examples 28 to 34 and Comparative
Examples 13 to 15, respectively, except that the phosphorus compound was
not used, the compound 25 represented by Formula (1) was used in an amount
of 1 part and the charge transport layer was formed in a layer thickness of
21 pm. Evaluation was made similarly. The results are shown in Table 9.  



- 74  Table 9 5 10 15 20 After: 2 000 sheet runnin 5 000 sheet runnin
Light-area Light-area Smeared potential Smeared potential image variation
image variation V VExample:52 A-5A-1053 A+5A+554 A0A+555 A-10A-1056
A+5A+1057 A-10A-1058 A+5A+5ComparativeExample:25 H+40C+6026 C+25C+3027
C-5C-20 Examples 59 to 62 Electrophotographic photosensitive members were
25 produced in the same manner as in Examples 37 to 40, respectively,
except that the phosphorus compound was not used and the compound
represented by Formula (1) was used in an amount of 1 part. Evaluation was
made 2 2 APR 2002 similarly. The results are shown in Table 10.   - 75
Example 63 An electrophotographic photosensitive member was produced in the
same manner as in Example 59 except that the styryl compound was replaced
with the 5 exemplary styryl compound (3)-37. Evaluation was made similarly.
The results are shown in Table 10. Comparative Examples 28 to 30
Electrophotographic photosensitive members were produced in the same manner
as in Comparative Examples 10 16 to 18, respectively, except that the
phosphorus compound was not used and the compound represented by Formula
(1) was used in an amount of 1 part. Evaluation was made similarly. The
results are shown in Table 10. 2 2 APR 2002 15   - 76  



Table 10 5 10 15 20  10 000  Smeared imageAfter: sheet runnin 20 000
Light-area potential Smeared variation image V sheet runnin Light-area
potential variation
VExample:59A+5A+560A0A+561A-10A-1062A-5A-1063A0A+5Comparative
Example:28C+30C+4529C-50C-6030C-5C-20 Example 64 An electrophotographic
photosensitive member was produced in the same manner as in Example 52
except that the styryl compound was replaced with the 25 exemplary
triarylamine compound (4)-5. Evaluation was made similarly. The results are
shown in Table 11. Example 65 2 2 APR 2002 An electrophotographic
photosensitive member was   2 2 APR 2002 _ 77 _ produced in the same manner
as in Example 64 except that the triarylamine compound was replaced with
the exemplary triarylamine compound (4)-9. Evaluation was made similarly. 5
The results are shown in Table 11. Example 66 An electrophotographic
photosensitive member was 



produced in the same manner as in Example 64 except that the triarylamine
compound was replaced with the 10 exemplary triarylamine compound (4)-11.
Evaluation was made similarly. The results are shown in Table 11. Example
67 An electrophotographic photosensitive member was 15 produced in the same
manner as in Example 64 except that the triarylamine compound was replaced
with the exemplary triarylamine compound (4)-20. Evaluation was made
similarly. The results are shown in Table 11. 20 Example 68 An
electrophotographic photosensitive member was produced in the same manner
as in Example 64 except that the triarylamine compound was replaced with
the exemplary triarylamine compound (4)-39. Evaluation was 25 made
similarly. The results are shown in Table 11. Example 69   2 2 APR 2002 _
~8 _ An electrophotographic photosensitive member was produced in the same
manner as in Example 64 except that the triarylamine compound was replaced
with the exemplary triarylamine compound (4)-47. Evaluation was 5 made
similarly. The results are shown in Table 11. Example 70 An
electrophotographic photosensitive member was produced in the same manner
as in Example 64 except 10 that the triarylamine compound was replaced with
the exemplary triarylamine compound (4)-60. Evaluation was made similarly.
The results are shown in Table 11. Comparative Examples 31 to 33 15
Electrophotographic photosensitive members were produced in the same manner
as in Comparative Examples 25 to 27, respectively, except that the styryl
compound was replaced with the exemplary triarylamine compound (4)-5.
Evaluation was made similarly. The results are 20 shown in Table 11.   2 2
APR 2002 _ 79  Table 11 5 10 15 



20  2 000After: sheet runnin 5 000 sheet runninLight-areaLight-areaSmeared
potentialSmeared
potentialimagevariationimagevariationVVExample:64A+5A+565A-5A-1066A0A+567A+
10A+1568A-5A-569A-10A-1070A+5A+10ComparativeExample:31B+40C+5032C-25C-3033C
+5C+10 Example 71 An electrophotographic photosensitive member was 25
produced in the same manner as in Example 59 except that the styryl
compound was replaced with the exemplary triarylamine compound (4)-8.
Evaluation was made similarly. The results are shown in Table 12. Example
72   - 80 - 2 2 APR 200Z An electrophotographic photosensitive member was
produced in the same manner as in Example 71 except that the triarylamine
compound was replaced with the exemplary triarylamine compound (4)-27.
Evaluation was 5 made similarly. The results are shown in Table 12. Example
73 An electrophotographic photosensitive member was produced in the same
manner as in Example 71 except that the triarylamine compound was replaced
with the 10 exemplary triarylamine compound (4)-43. Evaluation was made
similarly. The results are shown in Table 12. Example 74 An
electrophotographic photosensitive member was produced in the same manner
as in Example 71 except 15 that the triarylamine compound was replaced with
the exemplary triarylamine compound (4)-58. Evaluation was made similarly.
The results are shown in Table 12. Example 75 An electrophotographic
photosensitive member was 20 produced in the same manner as in Example 71
except that the triarylamine compound was replaced with the exemplary
triarylamine compound (4)-69. Evaluation was made similarly. The results
are shown in Table 12. Comparative Examples 34 to 36 25 Electrophotographic
photosensitive members were produced in the same manner as in Comparative
Examples 28 to 30, respectively, except that the styryl compound   2 2 APR
Z002 - 81  was replaced with the exemplary triarylamine compound (4)-8.
Evaluation was made similarly. The results are shown in Table 12. Table 12 



5 10 15 20  10 000  Smeared imageAfter: sheet runnin 20 000 Light-area
potential Smeared variation image V sheet runnin Light-area potential
variation VExample:71 A-5A-572 A0A+573 A+10A+1074 A+5A+1075
A0A+5Comparative Example:34 C-30C-5035 C+50C+5536 C-5C-30 Example 76 25 An
electrophotographic photosensitive member was produced in the same manner
as in Example 52 except that the styryl compound was replaced with the
exemplary hydrazone compound (5)-3. Evaluation was made similarly. The
results are shown in Table 13.   - 82  Example 77 An electrophotographic
photosensitive member was produced in the same manner as in Example 76
except that the hydrazone compound was replaced with the 5 exemplary
hydrazone compound (5)-6. Evaluation was made similarly. The results are
shown in Table 13. Example 78 An electrophotographic photosensitive member
was produced in the same manner as in Example 76 except 10 that the
hydrazone compound was replaced with the exemplary hydrazone compound
(5)-12. Evaluation was made similarly. The results are shown in Table 13.
Example 79 An electrophotographic photosensitive member was 15 produced in
the same manner as in Example 76 except that the hydrazone compound was
replaced with the exemplary hydrazone compound (5)-17. Evaluation was made
similarly. The results are shown in Table 13. Example 80 



20 An electrophotographic photosensitive member was produced in the same
manner as in Example 76 except that the hydrazone compound was replaced
with the exemplary hydrazone compound (5)-23. Evaluation was made
similarly. The results are shown in Table 13. 25 Example 81 An
electrophotographic photosensitive member was 2 2 APR 2002 produced in the
same manner as in Example 76 except   - 83  that the hydrazone compound was
replaced with the exemplary hydrazone compound (5)-35. Evaluation was made
similarly. The results are shown in Table 13. Example 82 5 An
electrophotographic photosensitive member was produced in the same manner
as in Example 76 except that the hydrazone compound was replaced with the
exemplary hydrazone compound (5)-44. Evaluation was made similarly. The
results are shown in Table 13. 10 Comparative Examples 37 to 39
Electrophotographic photosensitive members were 2 2 APR 2002 produced in
the same manner as in Comparative Examples 25 to 27, respectively, except
that the styryl compound was replaced with the exemplary hydrazone compound
15 (5)-3. Evaluation was made similarly. The results are shown in Table 13.
2 2 APR 2002 - 84  Table 13 5 10 15 20 After 2 000 sheet runnin 5 000 sheet
runnin Light-area Light-area Smeared potential Smeared potential image
variation image variation V VExample:76 A0A+577 A+5 iA+1078 A-2A-579 A0A080
A+10A+1081 A-3A-582 A-5A-10ComparativeExample:37 C+28C+3538 B-45C-6039
C-10C-30 Example 83 25 An electrophotographic photosensitive member was
produced in the same manner as in Example 59 except that the styryl
compound was replaced with the exemplary hydrazone compound (5)-10.
Evaluation was 



made similarly. The results are shown in Table 14.   2 2 APR 2002 - 85
Example 84 An electrophotographic photosensitive member was produced in the
same manner as in Example 83 except that the hydrazone compound was
replaced with the 5 exemplary hydrazone compound (5)-14. Evaluation was
made similarly. The results are shown in Table 14. Example 85 An
electrophotographic photosensitive member was produced in the same manner
as in Example 83 except 10 that the hydrazone compound was replaced with
the exemplary hydrazone compound (5)-20. Evaluation was made similarly. The
results are shown in Table 14. Example 86 An electrophotographic
photosensitive member was 15 produced in the same manner as in Example 83
except that the hydrazone compound was replaced with the exemplary
hydrazone compound (5)-25. Evaluation was made similarly. The results are
shown in Table 14. Example 87 20 An electrophotographic photosensitive
member was produced in the same manner as in Example 83 except that the
hydrazone compound was replaced with the exemplary hydrazone compound
(5)-33. Evaluation was made similarly. The results are shown in Table 14.
25 Comparative Examples 40 to 42 Electrophotographic photosensitive members
were produced in the same manner as in Comparative Examples   2 2 APR 2002
5 10 15 20 - 86  28 to 30, respectively, except that the styryl compound
was replaced with the exemplary hydrazone compound (5)-10. Evaluation was
made similarly. The results are shown in Table 14. Table 14  10 000
Smeared imageAfter 



sheet runnin 20 000 Light-area potential ~ Smeared variation image V sheet
runnin Light-area potential variation VExample:83 A0A084 A+4A+1085
A+7A+1586 A-10A-1587 A-5A-10Comparative Example:40 C+45C+6041 C-27C-4042
C+4C+20 25 Example 88 An electrophotographic photosensitive member was
produced in the same manner as in Example 44 except that the
charge-transporting material was replaced with 9 parts of a triarylamine
compound represented by the 30 formula:   H3C ~ CH,3 H9G-~O~ N.O 4 H3C and
1 part of a styryl compound represented by the 5 formula: A3C~ O H-~O~-QU i
HaC~ O 10 Evaluation was made similarly. As the result, no 2 2 APR 2QQ2
smeared images occurred both after 2,000 sheet running and after 5,000
sheet running, and the variation of light-area potential after 2,000 sheet
running was +3 V and the variation of light-area potential after 5,000 15
sheet running was +10 V. Examples 89 and 90 Electrophotographic
photosensitive members were produced in the same manner as in Example 43,
except that the compound represented by the formula (1) was 20 replaced
with the exemplary compounds (1)-1 and (1)-4, respectively. Evaluation was
made similarly. The results are shown in Table 15. Examples 91 and 92
Electrophotographic photosensitive members were 25 produced in the same
manner as in Example 43, except that the phosphorus compound represented by
the formula 



(2) was replaced with the exemplary compounds (2)-3 and   2 2 APR 200't _
88 _ (2)-10, respectively. Evaluation was made similarly. The results are
shown in Table 15. Example 93 An electrophotographic photosensitive member
was 5 produced in the same manner as in Example 43, except that the
compound represented by the formula (1) was replaced by the exemplary
compound (1)-4 and the phosphorus compound represented by the formula (2)
was replaced with the exemplary phosphorus compound (2)-10. 10 Evaluation
was made similarly. The results are shown in Table 15. Example 94 An
electrophotographic photosensitive member was produced in the same manner
as in Example 43, except 15 that the compound represented by the formula
(1) was replaced by the exemplary compound (1)-10 and the phosphorus
compound represented by the formula (2) was replaced with the exemplary
phosphorus compound (2)-3. Evaluation was made similarly. The results are
shown 20 in Table 15. Examples 95 to 97 Electrophotographic photosensitive
members were produced in the same manner as in Example 88, except that the
compound represented by the formula (1) was 25 replaced with the exemplary
compounds (1)-1, (1)-4 and (1)-10, respectively. Evaluation was made
similarly. The results are shown in Table 15.   2 2 APR 2002 _ 89 _ Table
15 10 15 After 5 000 sheet runnin Smeared image Light-area potential
variation VExample:89 A-790 A-591 A+892 A+593 A-794 A-1095 A+1596 A+1097
A+10 20   2 2 APR 2002 - 90  WHAT IS CLAIMED IS: 1. An electrophotographic
photosensitive member comprising a support and a photosensitive layer
provided on the support; 5 said photosensitive layer containing a compound
which is represented by the following Formula (1): OXa ~ OXx Rx ~ C ~ R4
(1) Ra R1 Rs 



1o wherein R1 represents an alkyl group or an alkenyl group; Rx, R3, R4 and
RS are the same or different and each represent a hydrogen atom, an alkyl
group or an alkenyl group; and X1 and XZ are the same or different 15 and
each represent a hydrogen atom, an alkyl group, an alkenyl group or an
acryloyl group, provided that X1 and Xz are not hydrogen atoms at the same
time; and said photosensitive layer further containing a phophorus compound
represented by the following Formula (2): 20 X3 o-~o~-x4 3 (2) wherein X3
and X4 represent an alkyl group or an alkenyl group. 25   2 2 APR 2002 - 91
2. The electrophotographic photosensitive member according to claim 1,
wherein said compound represented by Formula (1) has the following
structure: OH ui 5 OH H 0-G-C=c.~t2 t-c~x~~ o c a t-csx~~ ,~3 t-~r5~11
t~C5H11 3. The electrophotographic photosensitive member 10 according to
claim 1, wherein said phosphorus compound represented by Formula (2) has
the following structure: C tCH 3~ 3 d~C~CH3~3 3 15 4. The
electrophotographic photosensitive member according to claim 1, wherein
said compound represented by Formula (1) and said phosphorus compound
represented by Formula (2) have the following structure, 20 respectively: 0
H OH H 2 0-C-C=CH z t-C 4dl 9 O ~ C O t-~r 4H 9 9 CH 3 25 C (Cfis~ s p
0"'~C~(~3~3 3   



2 2 APR 2002 - 92  5. The electrophotographic photosensitive member
according to claim 1, wherein said photosensitive layer contains a
charge-transporting material, and the charge-transporting material is
represented by the 5 formula selected from the group consisting of the
following Formulas (3) to (5): Arl N-Ar3-(-CH=CR~~R6 ( 3 ) Ar2I 10 wherein
Arl and Ar2 each represent an aromatic hydrocarbon ring group; Ar3
represents a divalent aromatic hydrocarbon ring group or a divalent
heterocyclic group; R6 represents an alkyl group or an aromatic hydrocarbon
ring group; R~ represents a 15 hydrogen atom, an alkyl group or an aromatic
hydrocarbon ring group; n is 1 or 2; and R6 and R~ may combine to form a
ring when n is 1, Ar4 j -Ar6 20 Ars (4) wherein Ar4, Ars and Arb each
represent an aromatic hydrocarbon ring group or a heterocyclic group, 8 ~9
A C=N-N/ ( 5 ) 25 Rlo m wherein R8 represents a hydrogen atom or an alkyl
group; R9 and Rio each represent an alkyl group or an aromatic   2 2 APR
2002 - 93  hydrocarbon ring group; m is 1 or 2; and A represents an
aromatic hydrocarbon ring group, a heterocyclic group or -CH=C(Rll)Rlz.
where R11 and RlZ each represent a hydrogen atom, an aromatic hydrocarbon
ring group or a 5 heterocyclic group, provided that R11 and Rlz are not
hydrogen atoms at the same time. 6. The electrophotographic photosensitive
member according to claim 5, wherein said charge-transporting 10 material
is represented by Formula (3). 7. The electrophotographic photosensitive
member according to claim 5, wherein said charge-transporting material is
represented by Formula (4). 15 8. The eleatrophotographic photosensitive
member according to claim 5, wherein said charge-transporting material is
represented by Formula (5). 20 9, A process cartridge comprising an
electrophotographic photosensitive member and at least one means selected
from the group consisting of a charging means, a developing means and a
cleaning means; 25 said electrophotographic photosensitive member and at
least one of said means being supported as one unit and being detachably
mountable to the main body of an   2 2 APR 2002 - 94  electrophotographic
apparatus; and 



said electrophotographic photosensitive member comprising a support and a
photosensitive layer provided on the support; 5 said photosensitive layer
containing a compound which is represented by the following Formula (I):
OXa ~ OX 2 (1) Rs R1 Rs l0 wherein R1 represents an alkyl group or an
alkenyl group; R2, R3, R4 and R5 are the same or different and each
represent a hydrogen atom, an alkyl group or an alkenyl group; and Xl~and
XZ are the same or different 15 and each represent a hydrogen atom, an
alkyl group, an alkenyl group or an acryloyl group, provided that X1 and XZ
are not hydrogen atoms at the same time: and said photosensitive layer
further containing a phophorus compound represented by the following
Formula (2); 20 X3 P Q `~"X 4 3 (2) wherein X3 and X4 represent an alkyl
group or an alkenyl 25 group.   - 95  10. An electrophotographic apparatus
comprising an electrophotographic photosensitive member, a charging means,
an exposure means, a developing means and a transfer means; 5 said
electrophotographic photosensitive member comprising a support and a
photosensitive layer provided on the support; said photosensitive layer
containing a compound which is represented by the following Formula (1): 10
OXa R OXz (1) R.s R1 Rs wherein R1 represents an alkyl group or an alkenyl
group; Rz, R3, R4 and R5 are the same or different and each represent a
hydrogen atom, an alkyl group or an alkenyl group; and X1 and Xz are the
same or different 2 2 APR 2002 and each represent a hydrogen atom, an alkyl
group, an alkenyl group or an acryloyl group, provided that X1 and XZ are
not hydrogen atoms at the same time; and said photosensitive layer further
containing a phophorus compound represented by the following Formula (2):
x3 ` ~'~"X q 3 (2) wherein X3 and X4 represent an alkyl group or an alkenyl
group. 
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