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ESTER COVPOUND AND MANUFACTURI NG | NTERVEDI ATE

wo BolieRzdley METHOD FOR MANUFACTURING  ACRYLI C E?E’l_ﬂﬁrzuumug'mg
COVPOUND, AND LATENT ELECTROSTATIC 5 | MAGE BEARI
MEMBER, | MAGE FORM NG METHOD, | MAGE FORM NG
APPARATUSAND PROCESS CAHSEBERTION hni cal Field The
present invention relates to a novel acrylic ester
conpo AGRYLICVESTER €OMP QIINEZnANTD MMANTS FACTITRINGor
material used for an organic el ectrophatographic

PhINTERMEDDAT EATHEREOFCMETHOD FOR

, A
organlc sol ar ceII nore specifically, it relates to
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transport function, i.e. hole trans ort ropert as
vel | ad"QRMINGIAPPARATUSANDPR Bup
in a nolecule, and it can forma polyner wi th high
crosslink density by nmeans of a chain reaction The
present invention relates to a highly

L PeRsi stant and 20 highly reliable
el ect r ophot ogr aphi c photoconductor whi ch nay al so be

her ei Raf.t refe-rred .toa tocon uct of.
ot ontihi BodeRtoRTRRnoR, lafstir e AR fisphc Fotdk pompgund
mage form ng appar at us, an |mage form ng et hod )
vgﬂr&il FETVES @8saR Arepmytemipaductoramate Bﬂld’&ﬁatf@gr%ﬁmﬂmﬂ
hot oconduct or_ has an extrenely hi gh abrasi on

rephotographicqohadoconduclar, (ras oxgedr | BL, ahamganie TFT and
properties such as charge property, sensitivity and 1

an organic splar cell; more specifically, it relates to an acrylic ester

compound and a manufacturing intermediate, and a method for
manufacfuring en acrylic ester compound, wherein the' acrylic ester.
compound includes a structural unit with a charge transport function, i.e.
hole transport property, as well as an acrylic ester or methacrylic ester
group in a molecule, and it can form a polymer with high crosalink
density by means of a cham n'-:ractiun_- )

The present invention relates to a highly sbrasion-resistant and
highly reliable electrophotographic photoconductor, which may also be
hersinafier referred to as a photoconductor or a latent electrostatic
image bearing member, as well as an image forming apparatus, an image
forming method and a process cartridge, where the electrophotographic
photoconductor has an extremely high abrasion resistance; moreover, it

har supertor electric propertics such as charge property, sensitivity and
1
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WD 2006/ 121187 PCTI JP2006) 309769 rest potenti al

%&ﬁgw tion property, and it can naintain hj |
woqua | 31/]?vvith few i mage defects for a | ong pek?@dﬂ@gﬁm@

time. Back oundArt s An organic sem conductor nateri al

redd \potential Rakandlation perdpertyinghd b dam weAhédin bigh image
various applications such as organlc

q‘%%{iv%%%yog%gggorgam C sopﬁégell As a m(;t E(%d for

giving the charge transport property to an organic
mat eri al used for- such applications, Le. resin used as
aio binder in formng a functional film a nmethod to
erse a charge transport material in a
resin'is the nost conmon, and this nethod is wdely

adopt.dnd ﬁrgmﬁmamngondru@hecmadsgml dwppvapgi & charge tfransport

phot oconduct or. However, since it is difficult to

fRRHoe G§e ﬁﬁmniﬁal'Wt plieatibist hendleatas organic
reS| stance sinply by m xing angl di spersi ng a charge

n, %‘aﬂfﬁ{ TFT
CI elﬁrg‘gropeﬁl?ﬂggﬂlg%%ﬁ%%. ob ac |eved Fefore and

|t .S ect,j ve had. to.atta [

ORgRRIG BolPF L ordS RavERod o5 ¢ in Btk Firekraghgi mbperty
to inprove these properties, 20 Consequently, . the

ti auegrganiomaterialcherd;dox sl RRRLGHICNS, die. Jepin uged as a
resin has been recently addressed, and various charge

bindersio formban amfusctiemdlnfilm, faimeihodato guioupnflodisperse a
chain polynmerization, e.g. radically polynerizable

tﬁmﬁé o8t QHBteridl 1HCh 'rddR BOthe ARSHO chmHbh,Uend this
an pol msrs t hereof have been proposed. 2 WO

ma%ﬁ%lz]%ls;nfa(f}” JE&%‘E@&%&}G%ME an electrophotographic
photoconductor.

However, since it is diffienlt to ensure the mechanical sirength
and the heat resistance simply by mixing and dispersing a charge
transport material in a resin, a material with sufficient properties cannot
be achieved. Therefore, it is an effective method to attech and integrate
a charge transport material and a resin used as a binder to improve
these properties.

Consequently, the integration of a charge transport material with
A regin has been tecently addressed, and va;:iuua charge transport
monomers kaving a funetional group for chain polymerization, e.g.
radically polymerizable functionel group, in their charge fransport

structure and polymers thereof have been proposed.
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For exanple, various charge transport nononers having
two or nore functional groups for chain polynerization
woRad@zP@en proposed, and an application of tﬁ;g—q—gﬁdg@g@?ﬁg

el ect rophot ogr aphi ¢ phot oconductor has been proposed
Anmong_charge transport nononers proposals, an acrylic

5 est AT mmBDled waxious chaxgestnanspedsmariomens having two or
property, and many proposal s thereof have been nade

| ftichpnad gaeese fdzathmit phlyineciztition hav beddpproposed, and
(JP-A) Nos. 2000-66424 and 2000-206716. These

#H apphishfonCoPitHeéd'db afiCelaPRbphaldpRRpRle i%ﬁb&:ﬁﬂhﬂ@or has

transport nononers can | nprove the pr ecl P1 tatio

BB RPRARE. Aol QRpRG rERRT BiShorhefs é%@ﬁ#aﬁn acxylic

Alsgd@tgﬁie%ﬁ ]léasants of tpfe preseﬂ an%gp%n r:a\z/i.%d many

tri phenyl am ne noiety and a polymer thereof in
shereod have freB) mude i 6 JaPhuess Pabént Application
acrylic ester can inprove the sensitivity and the

Idiidabpdn {IPL) dlose!2000-604f aadaphie-206716. These prnpusals
phot oconductor. Wth regard to the hole nobility whi

nom%aﬁgsmaea%?@go n (OB r&hﬁrtg%pﬂﬁﬁslpdﬂ: E%ioﬂfe‘i-ﬁ can

at an no |pheny struc

1'5')?53%% bi’tal?\%lﬁi]%%@%l“lb ne st%t%re W th. npance the scratch

tr| henyl am ne structure shows high rmbl lity. 20 anong
sistancee thr sepsikivigeand fhe sest pofenbiadr s, nononer s

haV| ng these structures are particularly useful. The

f or matlilem the spplivaess df thenpraseal ineemsen biavkiprgpbsd dibefore

with sufficiently high crosslink density by neans of a

aNRirglik @aedr ]ﬁhiﬂg@tﬁﬁﬁﬁnﬁlﬁﬁﬂ thbRAP R a 'FORAHBF Shereof in

provides a filmw th ~high degree of hardness and hi gh
I 921% r
Jﬁﬁ?éﬁé{?ﬂ?@%{‘ag @liﬁgrg\}e y @ﬁ%dﬁgu@ﬁﬁi ["m1°or gg’grcan

improve the sensitivity and the durability of an electrophotographic

photoconductor.

With regard to the hols mobility which indicates the charge
transport property, it has been known that an aminobiphenyl structure
or amino-substituted. stilbene structure with more expanded conjugated
syatem than a stmple triphenylamine structure shows high mobility:
among the disclosed charge transport monomers, monomers having these
structures are particularly usaeful. The formation of a three-dimensional
erosg-linking film with sufficiently high crosslink density by means of a
chain reaction with such charge transport monomers provides a film with
high degree of hardness and high heat resistance as well as scratch

resistance. The durability may be improved by using such film for
3
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WO 2006/ 121187 PCTI JP20061309769 various organic
] uct or devices. However, the increase,,|
wn%ﬁg}é@ﬁﬁk density reduces the essenti al charep JI;ZH[?GIJDBTESI
transport property, and as a result, sufficient
vipgd | Feanie eelicdifluebimidegites! n Hidwever\dhdsimerease @i the
the proposed charge transport nononers s cannot
cﬂs@#%% 9&@1 ﬁédﬁé&éﬁﬁye%ﬁﬂw FortiprdpbrtyCand as
W ig r oss h

I'nk density which can neet “t he

vari.ous di sabiditj.es h -asion resi stance and
aé%?!ﬁ?ﬁ#ﬁiﬂﬁéﬁﬁ%ﬁf@“%%§&§H%9§%9§ opmeht of a favorable

charge transport properé¥. Thetggéﬁhﬁgnent of a nove

c onp ot werds, many pktRe Prep 86 tFEfners mppomers

been desired. 10 Al so, an organi c photoconductor (OPC
cidxasoty simulianecwdpt sajisfy the fodnatiop ¢fiya spmickare with high

properties such as wide |ight absorption wavel ength
ercRdliRk 2d8nsitpr ehidlpSedpt et Qthet vatous 2Risabilitiéd Gsuch as

properties such as high sensitivity and stable charge

Ly .- i.dey i i & peat j ,

a@é\%@%fﬁéﬁaﬁﬁt [l %g, )ﬂ:%hécl)éva\if cqstiﬁﬁ&aﬂgé( géééhp%t of a

non-1.0xi ci t nd it has is w de been wsed for .a
4FGERRI. Shacds PBSPATY FERPSTF i Bhe o AQveloRBIRRte gt & novel

machi ne thereof in place_of an inorganic .
comnpowed vduchsan sadisty thy both geqwizpments fagbesn desingd.

form ng apparatus has pronoted the reduction in the

di aneAlso, ain oheamikoplsionsdactor (QRhiheedvariows wdyantages

noves towards the speedi ng-up and the mai nt enance 20

ifdeGinph (Wlﬁﬁﬁarﬁé@sﬁé}fﬁ%ﬁﬁd 1Hadtgoip tioR wavelength

phot oconduct or has™ been highly craved. In this view,

O B O oA 185 e
o AL S BTt et &

devel opi ng system and,a cleaning s it emin an 25 )
thee ease of moavyfasburiogp (Dclssw cosi and )y nembosiciim: apigh has

in a repeated use.
widely been used for a copier, facsimile, a laser printer and a complex

machine thereof in place of an inorganic photoconductor.

Recently, the downsizing of an image forming apparatus has
promoted the reduction in the diameter of the photoconductor.
Combined with the moves towards the speeding-up and the maintenance
free of apparatuses, the increased durability of a photoconductor has
been highly craved. In this view, an organic photoconductor ig generally
soft since the charge conductor has a low-molecular charge iransport
material and an inert polymer, and it ia disadvantageous since the
mechanical load by a developing system and a cleanng system in an

electrophotographic process can easily cause abrasion in a repeated use.
4
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for high image quality has reduced the size of toner

wopesstizelges, and the rubber hardness and the cpay8pionsz09760

pressure of a cleaning blade have been increased to

i nprove the cleaning ability. This is also one_of the
Alsx ttbesdemiaod for image ainaddvohasreduced the size of toner
phot oconduct or. Such 5 abrasion of a photoconduct or

paetitlesiesn® the ribberphanindssamd thd castact presdursidiia eledning
charge property, and it increases the occurrences of

Oh&Rd bbERGRBre34el 1BSiniErdvacEiR tRabIRY ahARRS' Thig e also

ackground fog. n addition, a scratch wth~| ocal

ofte of b Trdiire i Preifotd B alhasion BF pHolotindbctor. | Such
t he _abr asi on Lesi st;i\nce of Mhm (iconductor have been
abragiemett Fophatosapductor pdsgrades plagisir; prgperien cauch as

phot oconductor in which a cross|inking binder is used
semsitimily andr gbatgeaqupperty] st it Jinceeddms. the -aceagrences of
di scl oses a photoconductor in which a polyner charge

ahheREADIha fEY Saél s ideckse inliin dedVdenbity 28:3M6dckfround fog.
di scl oses a phot oconductor in which an 1 norganic

IHEﬁ S i ed,:i t la y :
I‘S - hoﬂh’sﬁgGE%ggg d?qslc o%géﬂgq% ot (;icg% ugét)gél E"jl\ilhl CEEE with
i ncl udes a functional acrylic ester nononer
s‘ﬁ'ﬁf’%@ﬁ“@ﬁ“‘ﬁ%&% "iﬁ%z di scl oses a phot oconduct or
having a charge transport layer_ fornmed with a coatin

sol ut fped, udmupouemsnbreinwiths abzasiosn msigangen of a
doubl e bond, a charge transport agent with

pheldeond aatiovh dmaviobbée exhanaednd Foriuzdeple; 8-A; Nan§6-43637
JP-A Not 2000-66425 and 2004-212959 disclose a

BB A AT e
NG LOIRLo BHRS; TPEATNE! Ba- PRI BR1&ES PBhbibdbnductor in
which a polymer charge {ransport material is vsed; JP-A No. 04-281461
discloses a photoconductor in which an inorganic filler is dispersed in the
charge iransport layer; JP-B No. 3262488 discloses a photoconductor
which includes a polyfunctional aerylic ester monomer hardener; JP-B
No. 3194392 discloses a photoconductor having a charge transport layer
formed with a coating eolution including a monomer with a carbon-
carbon double bond, a charge transport agent with carbon-carbon double
bond and a binder resin: and JP-A Nos. 2000-66425 and 2004-212969
disclose a photoconductor including 2 compound obtained by curing a
hole transpori compound having two or more functional groups for chain

polymerization in a molecule.
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I WO 20061121187 PCT/JP20061309769 These

.fications inproved the abrasion resista
wng@%ﬁlgﬁ to conventional equivalents. A con\%‘ﬁ{’wmwﬂ

phot oconductor had its surface refaced with abrasion
even Pk Ghoditiaees rpRived (i absisiof Wksistafice @bmpared
scratch occurred on its surface, and i nage defect did
not_5 pershst | [piteky ; B ' :
to  ponver né-;a&neg a{%"jéd'e ol% mﬁ%@éﬁ?ﬁ 'gccurs on t Zl‘m 1t
surface, of _a phot oconductor w,th i nprov .abr asi o .
suebases rafacel WHE. GORPR of Sih PP B B0 SiRB, & & toreign
indefinitely. Recent requirements for high inmge .
subatendeyorme seeatchagccampedypn it wunficra snddmagegdefsst did not
toner dianmeter, which has decreased the 1a softening
priEpehdéfniitelyl N Hivirer) onsean dhiebind dbavdidrieign subdtanice or
toner, inorganic particles such as silica are added to
a t%&?aﬁ:ﬁn% ; -Ehg@etﬁé wrGADFORSphhfhcdhheRrP#ith Ghiifroved
stick 1n the C

surface in the devel oping process.

Wien this ha S, the.toner;.cono -
R R R
and an i mage defect 15 with white spoj., occurs,, The
four Heeeot Zeaaprements, for %ﬂ&eaaﬁ fy s well as energy
pol yneri zabl e conpounds di sclosed in JP-A No.
so@igd - Rag9saiumd dhrotosemudinmedens whickathast Wectrasedgrihe
abrasion resistance and the electrical property with
sofiddih® teffftateRe e Taf oXdest taDséaitel Hle Mowabllighof theltoner,
The réason thereof is the 20 presunmably insufficient

inBF95, bifads @H BYifbd SR SdBBNHPTRR (oRRAC Tfioro aro

'S Su as increasing the fraction of

oGS LB B B M

mol ecul ar_wei ght of the charge transport structure.
prasesxer Whenr hiss hapnens; athentongr: sempogget i sachyrag hwax

accumulates around it and inhibita the development, and an image defect
with white spot cccurs.

The four hundred and several tens of radically polymerizable
compounds disclosed in JP-A No, 2004-212959 could not simultaneously
satigly the high abrasion resistance and the electrical property with little
occurrence of rest potential at a high level. The reason thereof is the
presumably insufficient cross-linking. Various attempts have been
made to improve this such as increasing the fraction of the radically
pu-:ulymeri.zable groups, polyfunctionalizing the radically polymerizable
groups and reducing the molecular weight of the charge transport
gtructure. However, there is a limitation in the reduction of the

molecular weight of a structure which develops the favorable charge
6
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25 nol ecul ar wei ght of a structure which devel ops the
favorable charge 6 ----------- - WD 20061121117

woRBEERe06009769 transport property. On the @i8E006309760

hand, the polyfunctionalization is effective for
increasing the fraction of the content but decreases
trahsportharaperty. an€pothe poidper hands tthe pokifngetipnalization is

reason for this is not clear, but it is presumably

affiR¢ives fort Recregaiie Chesfrattiioni oiy the naintenh dithdetraases the
nol ecul ar novenent in the charge transport structure,

d%ﬁgg f F@fngOv dsdn B YRROIONGE clear,

e rggé%ésﬂb?ﬁ?qggpp négﬁenlf)bi i?; of the 1c]:‘harge. o
Therefore, a l.atent electyostatic ina [ r

by g 35 ksl Peeibo Fg ughyas shOB fipRED (AHsGBIRE che
rel ated technol ogy_thereof 10 have not yet aeen

mglacalarmorpment an thechagge franspoyt siactyre; segneqs the space

radical l'y polynerized conpound. Disclosure of .
for fyeniiowenidet jar sskrediand decreases the deppang pmobilidy rof the
a novel acrylic ester 15 conpound as well as a
dﬁﬁgﬂfacturing nmet hod and a manufacturing internediate
thereof, where the acrylic ester conpound includes a

St ruGhu ni ' r rt.or-one ' .

hol eﬁ%%top%rt& %%‘Bteraetlié/ .?%S_gtc noﬁ'F‘Z‘ u! ée%&aﬁéﬁhér Swith
s@%ﬁ{f pal n%gﬁ%gqqﬁuwmt el favorgghfgg}bfgéﬁad technology thereof

pol ymerization, and the acrylic 20 ester conpound can
haveriof ayiobeey ohinindd) thus faor even owitsf the msghof a specific

density crosskink structure by nmeans of a chain

raidiasily polyniétad esnporad. the requirements for
mechani cal durability to abrasion, for exanple, and
heat resistance. In the present invention, an '"acrylic
ester conpound' is

Diseclosure of Invention

The present invention i3 aimed at providing a novel acrylic ester
compound as well as a manufacturing method and 3 manufacturing
intermediate thereof where the acrylic ester compound includes a
structural unit with a charge transport property, i.e. hole tramsport
property, in a molecule and a functional group with a favorable chain
pnlymlerizaﬁnn property such as radical polymerization, and the acrylic
egter compound can simultaneously satisfy the formatiom of a high-
density crosslink structure by means of a chain reaction which can meet
the requirements for mechanical durability to abrasion, for example, and
heat resistance. In the present invention, an 'acrylic ester compound’ is

defined as a ‘compound which includes an acylic ester group and/or a

methacrylic ester group.’
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defined as a "conpound which includes an acrylic ester
d/or a 25 nethacrylic ester group.
wodiuinal; o7 PCT/ JP20061309769 The present iﬁ@m%ﬂmm
is also ainmed at providing a |atent electrostatic
i mage Tearprgent merentito Hshalscamimdd extelprobidihg a latent
abrasi on resistance, favorable electric properties

dbahodta e 3hHeP WA  meatite WhHkhY haBd ahe Uxtremely high
potential accumul ation property Is able to maintain™s

-~ [ S
4] urabi rgh relicabriity, 1S '
i et S W3 ol et it BRAES S50F Bl Shafde pronprty
i ma evi%gfﬂ‘%%‘ts such as. white spots and has .a w de .
ﬁ%ﬁﬁ% i Feshpatpatel astianlalion pRPreTY; 18 @ FguRlain
with a blue- purple |laser beamas a witing light
5 highrowality imagp rath iraduesdimagh -defectt ohas haghi ility and
form ng nethod, an imge form ng apparatus and a 10

Hghaediabilay id fgdsiabitdonann® dabcisodnvilngs Wlbt@Bpy® and haa

problens are as follows. cl> An acrylic ester conpound

TR Faed SENGIpR REPL ERAPL P i 3 Sompgabd with Wl btuc-

CGOyv-Ar1.N_Ar- 0- Crn:C 3 z dis. ™ DI ein, yin
YRS oPRAMS, ﬂﬁﬁ{%&igﬁwhg js')’é%?é ind' High-
di fferent and represent a hgdrogen atogm or a net hyl
aange igage Apemning methed s apadmaeeyformingapparatus and a
represent any- one of two or nore aromatic
10 prypdessomrtmideegr oups whi ch may have a bival ent
substituent and a 20 condensed polycyclic aromatic

hydr o DR aflE TP sélivined theih&ay/ froblems are as follows.

<1>  An acrylic ester compound having a structure represented
by Genersl Formula (1) belaw:

<General Formula (1)>

Rt Ard R2
H,C=— C—C—O—Ar— N— Al 0— C-—-é:ﬂHE
15
wherein, in General Formula (1), R! and R? are the same or
different and represent a hydropen atom or a methyl group; Arl and Ar?
are the same or different and reprasent any one of two or more aromatic
bhydrocarbon groups which may have a bivalent substitnent and a
20 condensed polycychic aromatic hydrocarbon gruup.which may have a
substituent; and Ar? represents an alkyl group which may have a
substituent, an aralkyl group which may have a substitueni, an aryl

group which may have a substituent, a condensed polycyclic hydracarhon
a3
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substituent; and Art' represents an al kyl group which
may have a substituent, an aral kyl group which nmay

wolaygizaggubst i tuent, an aryl group which ”Hymawm

substituent, a condensed pol ycyclic hydrocarbon -
------- s----- -------- WD 2006/ 121197 _
ero yirchonspdre® aradstienh ordy hetareceelin geaun which may
or a heterocyclic group which may have a substituent,
hawe eanhsistivgit] andntachpyubstihendeniagi béd bvhded wigh the allkyl
group, the aral kyl group, the aryl group, the

sfOleREedaRalyt Valou, the oughﬂﬁlq gﬂmc@r eHe &indeli%e;i polygyclic

het'erocyclic group Yo Or

[ te r t 6ei
h%ﬁ‘%]‘%%éﬁ%o n orﬁr g@%ﬁ‘?&&% g*'ﬂ?p ornu h #; Fsﬁ]a%[2 or
CZ%E‘EE represented by General Formula (1- 1) bel ow=

Formula (1-1)> p Ara 11 ¢-G-0 7T

-7-a-c-c=cN2 Kl K2NUIa4)b Rs) (P6)a 10 wherein, in

Gener &2>For Fhe actilia pstericompoundi agecrding te §lry atwrein the

to those in General Formula (1); Rs, R4, R5 and Rs

cﬂiﬁghﬁﬁdﬂtm@ﬁeﬁﬂﬁéﬂ T Omﬂéhébhmﬂhlﬂﬂveﬂ)i is a compound
stituent, an al korzy group which may have a

?::Eﬂ y have a
tltueﬂi ﬁgglr}%%wplcﬁigggﬁvgﬁp whi ch may have a

?%bstl entugﬂr f al ogen atom and a, b, ¢ and d are
F ent and represent an int eger of zero

to four.

e Q—Q Q}C

(Ra (R‘)h (R (Re)a

D—C—C—GHE

wherein, in (eneral Formula (1-1), Ry, Rz and Ar® are equivalent
to those in (General Formula (1); Rs, Ry, Bs and Rg represent an alkyl
group which may have a substituent, an alkoxy group which may have a
gubstituent, an aryl group which may have a substituent, a heterocyclic
group which mey have a substituent or a halogen atom: and a, b, c and d
are the same or different and represent an integer of zero to four.

<3>  The acrylic ester compound agcording to <I>, wherein the
compound represented by Ceneral Formula (I) is a compound
represented by General Formula (1-2) below:

<QGeneral Formula (1-2)>

P——rp——n i el Lk T LITTLLAT IR R = = bae 4,



10

15

20

<3> The acrylic ester conmpound according to ci>,

the conpound represented by General
wn?@?ﬁ%ﬂg conmpound represented by General Fo?'ﬁfﬁ]ﬁﬂb&mm’

(1-2) below. 20 <General Fornmula (1-2)> 9 ii F WO
20061121187 PCTIJPZOOGlH}??GQ R513~VRU 4 01 a-Cl1
-C=CH2 11 WC=CC-C-0 0-1 rrll I ~)e (RLlo)f
(R1)g (R1j h wherein, in Gengral Forrrula(l 2),nR7 and
Rs are tHK& sane or dlffere and represent a ﬁydrogen
ORLOK g~ M G—-G=CH2
represgnt- am 4 ubstithent,
an 5 drkkoxy d
aryl group whi py Rev® a s [
het erocycl i c gc\rﬂ?’ whi gm g h&ﬂﬁa su 3uent or
hal ogen at om & epr ése ah al Byl e Ibup whi ch
may have a substituent, an aryl ene group whi ch may

have Qibid | int Eldneral IWoyah it (1-20 e aaadRE GhACH sfme or

hydr ocar bon "group which may have a substituent or io a

B Snd FFIBENE & Sirieh MRS B PACRRYE foups By, Buo, B
W'al iﬂn T8 hav% 3 Séfﬁqilgtrléﬁgt whlghar 2 kﬂavgro%%hshtuent an

alkoxy group which may have a substituent, an aryl group which may

have a substituent, 2 heterveyclic group which may have a substituent or
a halogen atom; Ar? represents an alkylene group which may have a
substifuent, an arylene group which may have a substituent, a bivalent
condensed polycyclic hydrocarbon group which may have a subatituent or
a bivalent heteroeyclic group which may have a substituent; Ria and Ry
represent an alkyl group which may have a aubsiituent, an aralkyl group
which may have a substituent, an aryl group which may have a
substituent, a heterocyclic group which may have a substituent or a
condensed polyeyelic hydrocarbon group which may have a substituent,
and. Ris and Ry; may be bonded together to form a heterocycle; ande, £, g
and h are the same or different and represent an integer of zera to four.

<4>  The acrylic ester compound according to <1>, wherein the
compound represented by General Formula (1) is a compound
represented by General Formula {1-3) below!

<General Formula (1-3)>

10
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whi ch may have a substituent, an aryl group which nmay
have a substituent, a heterocyclic group which nmay

wobfskpzéussubsti tuent or a condensed pol ycycl i @criarossaoeiss

hydr ocar bon group which may have a substituent, 15 and
Itla and RL4 may he bonded together to forma
heterocycle; and e, t g pand are the sane or

di fferent and represent aft™Nft éger of zero to four.

<* The acrylic ester conpou d according to <1>,

wherei n the conpound repr gSerts y Cener al For mul a
(1) is a conmpound represd o neral Fornul a
(1-3) below. 20 <General FOw -3)> 10 --

------- --- WD 2006112 118 147 PCTI JP20061309769
flRag)n la 0 | G=C_GC N @~-"IuC- i, 31 Rsr L 17)
(Rlj rr 1Jk f | wherein, i ~_ élll Formula (1-3), R o
and Rio are_the sane or and reprgsent a

hydrogen at §m or a net hyl 0
Raa :HQE% A r‘v---' a

substit ueﬁ]t , S KY 0
substituent, an gr 1y “hale a
substituent, a ?ocygi R i EiRy

substituent or al og 3 R22 represent
an al kyl group whi ch rmy have a substltuent an

o e BBk BT RN f1.B RS ST aje Ak B samo or

oup which may
dlgh'erent and represent a hydrogen atom or 2 methyl group; Riy, Ris, Ris,

Ran, Rez and Ras represent an alkyl group which may have a aubstituent,
an alkoxy group which may have a substituent, an aryl group which may
have a subsitituent, a heterocyclic group which may have a substituent or
a halogen atom; Re and Rsz represent an alkyl group which may have a
substitnent, an aralkyl group which may have a substituent, an aryl
group which may have a substituent, a heterocyclic group which may
have a substituent or a condensed polycychic hydrocarbon group which
may have a subatituent, and Re; and By may be bonded together to form
a haterocycle; and i, j, k, 1, m and n are the same or differsnt and
represent an integer of zero to four,

<g>  An acrylic ester compound having a structure represented
by General Formuia (2) below:

<General Formula {2)>

11




10Q

13

20

la have a substituent or a condensed polycyclic

Wﬂ%ﬁhgﬁg{ bon group which may have a SUbStitgﬁg’I‘fmﬁHﬂznmﬁg

Rn may be bonded together to form
heterocycle; and i, j, k, 1, mand n are the sane or

di fferent d representy an in er of zerogdo four.
<5> An acr {1#hc ester coﬁ—und ng a stru e
repr Legh 1o DO &l] o] s —cpner al
Fornsllﬁ (2 \k/)% 2 211 00¢§130976 R25
14x9 Arlo R6 gzC=C---O--Arg N---Are-N-AyrO ~- C=CH2

O a wherein, 1n General Fornmula (2). Rya and Rw
represent a hydrogen atgmor _a npethyl group

r espeeherainy ; nadGengral AHOFEM S S ﬁ%yﬂlﬂneﬂ@f TeREesnt A
nore aromati ¢ hydrocarbon groups which may have a s

hidrogbanatostbat it metliylagog, cesgectivel yh diry camnd iforr represent
aromati ¢ hydrocarbon group which nmay have a

mﬁ?@hi mmé&&aﬁ%ﬁﬁe Hy@bm&hs?:%i}l?@ ¥lich gisgtBeve a

ave a substituent, an ara group which

may. _have a.. subsy | %w&.-
hlﬁ%'?&s???%%n n%rag&uiﬁg%’grocycﬁﬂglg oug |c%tlma§/; a%b'm
a substituent; and Are represepts a o al kyl en rou
EAMPC Gy TRAY haayon? SHDSHIUERRATS ABR AR, FeRFoRea B lkyl
group which may have a bivalent substituent or a
givetpewbinic may bavep substitueat; amarallkyl group which may have a
substituent; < The acrylic ester conpound according to

subEtibeatei an t heyl commepundhichprmagntlecrebys Gausstiuent or a
Formula (2) is a conmpound 15 represented by General

hE04 dic(grobb #BiVmay have a substituent; and Ars represents an

alkylene group which may have a bivalent subatituent, an arylene group

which may heve 2 bivalent substituent or a heterocyclic group which may
have a bivalent substituent; |

<>  The acrylic ester compound according to <5> wherein the
compound represented by Gemeral Formula {2) is a compound
representad by General Formula (2-1) below:

<General Formula (2-1)>

0 TG'I Taz . tl',l'r
& N—AP N & O—C—C=CH,
AT ROAG
(Radp  {Ran)q (Roske  { Rao)s

wherein, in General Formula (2-1}, Re7, Ras, Bzs and Rag represent
an alkyl group which may have a substituent, an alkoxy group which

may have a subatituent, an aryl group which may have a substituent, a
12
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20

-<General Formula (2-1)> 0 f3, Ra2 0 H2C -G N-AP-Al _
0-CGC-CH2 Fk75 [ gypt's')a [ kt h wherein, in

woGsianrpey Fornul a (2-1), Rxr, Its, |leas and R3Beriypioessosiss
represent an al kyl group whi_ch may have a
substituent, an _al koxy group which 20 may have a
hetaregyelicegroupnwhacly may vhiabstignentorea fialogen atom;: Ry
substituent, a 12. WD 20061121187 PCT/JP200 MX9769
ahdtﬂmwpieisengrm raligp] gronpywhicke 1aag Ulstd tauenbskituent, an
hal ogen atom Rai and Rae represent an aryl group

a¥iligD oPBip RENRhAmSYORATE YePlbetitthend! ahKityl GhBUR WRiH may

may” have a substituent, an aryl group which may have

Sl LS TP

sthStltEﬁ 0 andJRAra ar equiv #@Etlo those
FEFBFW V&a su Haﬂania

or different and represent an integer of zero to four.
eqivalentat thosa in fgenenadr Fethule (2% aud pac, vt iandestme the
conpound represented by General Fornmula (1-1), wherein .

sdiie ortdiffeeent #6d vepi@end haridesimt of devo do ek oXy
conmpound represented by General Fornul a (1-1-1)

?ilﬁ 1 <Gen b%@#@?ﬁm}mel n, in Grenér (ﬁl&&]mr aster

cnﬁ%{:gﬂlll represgﬂt-eé[t SEIF R%eneraf n%‘nrmulaprasqut 1{?‘]1&1'3111 the

manufpcturing intermediate is a hydroxy compound represenied by

General Formula (1-1-1) below:

<General Formula (1-1-1)>

; Ar®

@—@"‘@@

b Rﬁ)c Re) d

wherein, in General Formula (1-1-1), R, Ry, R5 and Rs represent
an alkyl group which may have a substituent, an alkoxy group which
may have a subatituent, an aryl groep which may have a substibuent, a
heterocyclic group which may have a substituent or a halogen atom; Ar?
represents an alkyl group which may have a substituent, an aralkyl

group which may have a substituent, an aryl group which may have a

gubstituent, a condensed polyeyclic hydrocarbon eroup which may have a -

gubstituent or a beterocychic group whick may have a substituent, and

each substituent Iﬁa]r be bonded with the alkyl group, the aralkyl group,
13
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15 an al kyl group which may have a substituent, an

al kOX)‘ roup which may have a substituent, an_aryl
woﬂ’rﬂﬂ'ﬂlﬂ W?i ch may have a substituent, a heterm"mmg

group which may have a substituent or a hal ogen atom

théf E:_Yf %?Bﬁ?erhh% 2Bn d oy We| E?df@dﬂrﬁﬁﬂeg?oup or the

an arallcy group which nay have
ubstituent, ar
h@EWF{iEW 3%681%{%;@@?%0%8%@ drass bdn S?Odu% are
whi ch ma have a ubstltuent or a h teroc lic group
tharaazne an dillpreat TR AT t uent
may be bonded with the al kyI grou the ar a] kyl group,
13 1 <88 20@6/ iimFichRGihg P2 of htheyr peryfioupster

t he condensed pol ycyclic hydrocarbon group or the

5 mﬁ?ﬁcﬁiﬂy‘iléﬁfesﬁhﬁé@ tHy 0Gghethl OFofuler ({2)H02whered a the
, ¢ and are the sarre or di fferent and represent an

.ﬁi]E %%Sﬁdiiﬂd‘gr ted b

maﬂ Luc'iiglgte o%uﬁ‘ acryl | c sterr 5 conpound prresen y
repr Fornula (1.2), wherein the

Gﬁ'&%ﬁ? ‘ﬂﬁgﬁ ﬁgﬁﬁg’(ﬁ ‘ate is a hydruxy conpound
represented by Geperal Formula (1-2-7) bel ow

<Gepera] Forpordm (121> 2- 1) > R13~ R4 1 Ard HQ WH

gle 11 f h 10 wherein, in General Fornula Re, Rio. Rn
and R represent an al mgﬁépmp whi ch may have a

substituent, an al koxy grou

..-fi;.‘ _?OH
7 SO,
( 1“)f &F“iig ( 3 h

10 wherein, in General Formula (3-2-1), Rs, Rie. Rn and R

—
o

represent an alkyl group which may have a subatituent, an alkoxy group
which may have a substituent, an aryl group which may have a
suhstituent, a heterocyclic group which may have a substituent or a
halogen atom; Ar4 represents an alkylene group which may have a
15 pubatituent, an arylene group which may have a substituent, a bivalent
heterocyclic group which may have a substituent or a bivalent condensed
polycyelic hydrocarbon group which may have a substituent; Rys and Biq
represent an alkyl group which may have a substituent, an aralkyl group
which may have a substituent, an aryl group which may have a
20 gubstituent, s heterocyclic group which mey have a substituent or a

condensed polycyclic hydrocarbon group which may have a substituent,
14
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15

whi ch may have a substituent, an aryl group which nmay
have a substituent, a heterocyclic group which may
woBgkRzApsUbStituent or a hal ogen atom Art
0 an afl cyI ene group which nmay have a 15 subst ?&'eiin{“gﬁuﬁﬁg
aryl ene group which may have a substituent, a bival ent

sl Ri:0nw@ [H:¢ ngpbp buidetl togytheave formid detdrentlopand o, £, g
bi val ent condensed polycyclic hydrocarbon group which

a%@Yh A Eha 35&.@? *a{&'&bm Rad 2peeRtt ard BREESCHE zéiﬁ to four.

al kyl group wh hmaly haveba substituent, "an aral kyl
%?EE hgv méﬂé'g":?{h‘%é‘?ﬁu fﬁ%ﬁ%%%f@?(:?% s Pasiffi, poste
|cwg{a?/geﬂaﬁ\ég?g su tltgent a @ COE ﬁgs_eia wherein  the

substituent, 14 ------------- - ----- WO 2006/ 121187
muﬂmmﬂﬁgsmﬁmwems mnhlym wengoando réprhsented by
together to forma heterocycle; and e, f, g and h are

GdiersbFereuls (fBel)ehdloand represent an integer of zero
to four. <9> A manuf acturing i nternedi ate of the

d represented by General Formula
I%rjﬂl:gﬁerel n ﬂ:”g manufacturing internediate is a
hydr oxy conpound represented by General Fornmula
(1-3-1) below= <General Formula (1-3-1) R2Z1.NR22 R,,)
mON (Rt7)i (R, 14 3k {‘“-*R‘H wherein, in General
Formula (1-3-1), R17, Rig, s, Ran, Ras and

e,

R
%ﬁ] ["g W

wherein, in General Formula (1-3-1), B17, Bis, Ris, Ren, Reg and
Rzs represent an alkyl group which may have a substituent, an alkoxy
group which may have a substituent, an aryl group which may have a
gubstitueni, a heterocyclic group which may have a substituent or a
halogen atom: Rz1 and Rs: represent an alkyl group which may have a
aubstituent, an aralkyl gronp which may have a substituent, an aryl
group which may have a substituent, a heterocyclic group which may
have a subgtituent or a condensed polycyclie hyﬂromrhnn group which
may have a subgtituent, and Rz; and Rz may be bonded together to form
a heterocyele; and i, j, k, , m and m are the same or different and

represent an integer of zero to four.
15
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10 Rao represent an al kyl group which may have a
substituent, an al koxy group which may have a

WO I8 ent, an aryl group which nay have a BCTAP2006/30976%
substituent, a heterocyclic dgroup which may have a

substijgenta Om%uﬁ% g HoR8ImE@aten¢fREhBCRIAFER ester

an al kyl group I ch may have a substituent, an

m%ﬁ%%%ﬁ%évﬁy SHRFaF  SpEh) neePocyth fpden e

group which ,rray e a eubstijuent or ndensed
e egriE R dHEPER. CARYOVE] oreprosentod by

substi tuent, and Rai and R22 may be bonded together to
Geveral Botmeular@cyd) belemd i, 1, mand mare the same or
different and represent an i nt eger of zero to four.
<@eneral-Formula- (2-1-13>- - - ------- - ------- -- -----
------- WO 20M.21187 PCT/ JP2006f 309769 <10> A
manufacturing internedi ate of the acrylic ester
conmpound represented by nerap Fornula (2-1), wherein
the manufacturing inter'%

repre t Fgr
<Genol it N 1 sl T OH {
R27)p ( 0) 5 wher

Formul a ( Ras, Reg an¥ -Y: 5
al kyl gro

gr oup V\hl{c%%y hav Bgf\éﬁbgt ftjgzgﬁz%n ar@& Soup

whi ch may have a 10 substituent, a heterocyclic group
whi ch may have a substituent or a halogen atom R31

and RefiefdR! 3 Herltal! W6tmiL 8- 1 RIDYRIAVRAP and Rao
represent an alkyl proup which may have a substituent, an alkoxy group
which may have a substituent, an aryl group which may have a
subgtituent, & heterocyclic group which may have a substituent or a
halogen atom; Rz and Rae represent an alkyl group which may have a
substituent, an aralkyl group which may have a substituent, an aryl
group which may have a substituent or a heterocychic group which may
have a substifuent: Ar® represents an alkylene group which may have a
substituent, an arylene group which may have a substituent, a bivalent
heteroeyelic group which may have a substituent or a bivalent condensged
polyeyelic hydrocarbon group which may have a substituent; and p, q,
a-nd g are the same or different and represent an integer of zero to four.
<11> A method for manufacturing an acrylic ester compound,
wherein the hydroxyl compound represented by General Formula {(1-1-1}

is reacted with acryloyl chloride or methacryloyl chloride.
16
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substituent, an aral kyl group which may have a
substituent, an aryl group which may have a

woShiRAbidsyent or a heterocyclic group which may }]%fm?ﬁg

substituenta Are represents an al kyl ene group vvh|

may have a 15 substituent, an arylene group which may
have <lZuba\ imhettnid, for hiarsifackturing taey ecydia estgrocqmpound,
whi ch nmay have a substituent or a bival ent condensed

whedifYiHe m%peaﬁﬂ%nﬂrﬂmemm begehaysl Formula (1-2-1)

substltuent and p, r and s are the same or

E?ff&%ﬁ{tpha%%ﬂ%qrcﬁ%@ ur| ngg% gicry I'C égtggur
" epr SR ofwe“%adeereioﬁathe afde 50 SESIE pates, gympound,

Wi th acryl o chloride or net hacrél oyI chloride. 16 WO
whepan ithe] 1 sezponrdormsesented bypGeaenaliFeppula (1-8-1)

manufacturing an acrylic ester conpound, wherein the

isedbdywithoaqelind chiprids en tmeetHayrlopbeldoride nul a

(1.2-1) is reacted with acryloyl chloride or

et ha@ﬁ}é{ YA NI 8% niulitaftdiBhe Ot heryH@BSfedCidihhHEnd,

an acr c ester conpound, s wherein the hydroxyl

AR ot spRponid R LI (pp L Fpmuld €11

_chloride, <14>Arretho for nuf ct rin n acrylic
isgeagtedcwHboraloyl il r&%’r@ ﬂl@a%

represented by General Forrrul a (2- 1 1) is reacted

wi t h <iy| dhie atiydid esten componadr 1dewhepein the

<15> The acrylic ester compound according to <1>,

6:%:.'[‘ trBfreseait@Uns I €phersnt BerhilaCe(Br ala Fer @uiiound
is a conpound represented by CGeneral Fornmnula

m&:]reéén&a'%n&m@émﬁﬁ Aulpndiled) > | a 2
<General Formula (1-4)>

A OGO

wherein, in General Formula (1-4), R1, Rz and Ar? are equivalent

0=0

to those in General Formula (I); Bs and R4 represent an alkyl group
which may have a substituent, an alkoxy group which may have a
subetituent, an aryl gronp which may have a substituent, a heterveyclic
group which may have a substituent or a halogen atom; and 1 and m are

the same or different and represent an integer of zero to gix.

17
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r ~c=c-l --0-r -- C=CH2 15 wherein, in General

Formula (1.4), R, R2 and Art' are equwal ent to those
WORMMSAELZHET 2l Fornula (1); Rs and & represent aRCHPERppesodzes
group Wi ch may have a substituent, an al koxy group

whi ch 1% Bt bster cotmprund a@édi'd]ﬂg 04 R 194 infHer@RY the

have a substltuen a heterocyclic group which may

oI Y %éﬁ??fe L SEHRAF PR T | il efpouna

I

the compound re resented by CGeneral Formula (1) is a
<Cenesahformaa € ed by General Fornula (1-5) bel ow
<General Formula (1.5)> 11 12 Ar~Ar Rs Al4 Re 7 B'P
wherein, in General Formnul R, 6 and R8 are the
same or different and rmsl esen,ﬁ;ga hydrogen atom or a
nmet hyl group; R7 and R8 re é'éent an al kyl group

whi ch have a substltuent ‘fm al koxy group which
rmy havia substlt T ich may ve a

t uent fet o 5 . __g? have
ntgor Lhal ggen B 4 4l gpdesent a =ch,
ro

alkylene ar uent,

aryl ene g 2 may have a substitUeht® a bival ent
condensed polycyclic hydr ocar bon group whi ch nay have
a substituent or a bivalent heterocyclic group which

may ha@rain RS Bendeit Fofnula 1€5), K5 and Rs are the same or
different and represent a hydrogen atom or a methyl grﬁup: E7 and Rg
represent an alkyl group which may have a substituent, an alkoxy group
which may have a substituent, an aryl group which may have a
subsiituent, a hetarocyclic group which may bhave a substituent or a
halogen atom: Ar? represents an alkylene group which may have a
substituent, an arylene group which may have a substituent, a bivalent
condensed polycyclic hydrocarbon group which may have a substituent or
a bivalent heterocyclic group which may have a substituent; Arll and
Arl? represent an alkyl group which may havel a substituent, an aryl
group which may have a subsitituent or a condensed polycyclic
hydrocarbon group which may have a substituent, and Ar!! and Arl2 may
be bonded together through adjacent carbon atoms to form a heterocycles
and n and p are the same or different and represent an integer of zero to

six.

18
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substituent, an aryl group which may have a
Stlkabikyent or a condensed polycyclic hydro

1uw"-llgrou%h\%i\'zi ch may have a substituent, and Arn gﬁi' 309769
may be bonded together through adjacent carbon atons
to fordia hTheronylt esternemnpoand agcandng ko <lewherein the
di fferent and represent an integer of zero to 20 six.
BpUnR0 G338 A By ) GARGLPOVRENIE1 1) The &C Mihfound

ester conpound according to <1> wherein the conpoun
i -1s a conpound
r{aﬁ%{s&é@@ﬁ(ﬁ%ﬁ%ﬁ?{ugﬁ%ﬁ%ﬁ)}% -B) bel ow. <GCener al
r mul 1.6)> (R Nnlr NyC CQly Hn 5 wherein,
%’F%H@F&Fm@lﬁi@’(l- 6), Ra and Rio are the sanme or
different and represent a hydrogen atom or a nethyl
group; Rn and R12 f represent an al kyl group which
may have a substituent al k roup which may have
a substituent, an a?(;"l");—ro ic y have a 1v
substituent, a heterocyclic §ro whi ch may have a
substituent or a halogen at@mm Ris, Ro, RL5 and R's
represent an al kyl group [ have a
substituent, an al koxy groupsfhi ch may have a

substituent, an aryl group ich may have a
substituent or-a hal ogen at 3

4]
Hﬁ% CHz
Rip

wherein, in General Formula (1-6), Rg and Rig are the same or

different and represent a hydrogen atom or a methyl group: En and Ris
represent an alkyl group which may have a substituent, an alkoxy group
which may have a substituent, an aryl group which may have a
gubstituent, a heterocyclic group which may have a aubstitvent or a
halogen atom; Ry, R4, Ris and Ry represent an alkyl group which may
have a substituent, an alkoxy group which may have a substitueni, an
aryl group which mey have a substituent or a halogen atom; and q and r
are the same or different and represent an integer of zero to six, 8 and ¢
are the same or different and represent an integer of zero to five, and u

and v are the same or different and represent an intepger of zerv to four.

19
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are the sanme or different and represent an integer of
zero to_six, a and t 1s are the sane or different and

WO 2M612UEAt an integer of zero to five, and u PaHIPAIIETeS

the same or different and represent. an i nteger of zero

to faouy debof 3@&168119.&913
The acryl i C es?&g corrpouﬁ%iﬂli’ccor Ing to < wher ei n The

t he coirlpound rgg%tg’nteg ’&%’Wgegf 5?#8{2%( (Zgb %wnmd

<Ceneral_  _Formul a (2 2)> 2 ~X Wwherein, in
repspesniedtyr Ganeral Foryulay @ R‘E’o represent an al kyl
group which may have a substituent, an al koxy group
-:Whhefnlrﬁ;rnlnﬂ?aﬂ?subshtuent an and group which may
have a substituent, a heterocyclic group which may
have aHsubst|tuent or a hal ogen atom Are and Arlo to

repr es@ft eyl QU srvvhlc lypsrlamg, 26
Ry ot o2 Yy hdve-ag—c==ch,

o I C . have a

; y

substi tuelt ; |/R2 R26 and Ara are o those
in General FormuTa (2); and w and x are the sane or
di $erent and represent an inéﬂ; e zero to six.
<19> whezeinf inGegerak Berrayla %}»fﬂmlﬂél

conpound represented by General Fornula (1-4), wherein

sicvg wiibdifrant Have g sulistitoedt,ade allsoxy yclrowhicls prayohade a

represented by General Formula (1-4- 1) bel ow

auiditlat, AR frédp 4HLE may have a substituent, a heterocyelic
group which may have a substitnent or a halogen atom; Are and Axre
represents an alkyl group which may have a substituent, an aryl group
which may have a substituent or a heterocyelic group which may have a
substifuent: R25, R26 and Ar® are equivalent to those in General Formula

(2); and w and x are the same or different and represent an integer of

710 to BIX,

<]19> A manufacturing intermediate of the acrylic ester
compound represented by General Formula (1-4), wherein the

manufacturing intermediate is a hydroxy 'compound represented by

General Formula (1-4-1) below:

<(General Formula (1-4-1)=>

20
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woMRZ28#%121187 PCTI | Y20061309769 wherein, i pcGapsioahonTen
Formula (1-6), Ra and 114a represent an al kyl group

whi ch may have a substituent, an al koxy group whi ch
may heherein, mienerad Mormada{d a;pf Hai cépresonhanaikyl

a substituent, a heterocyclic group whi ch may have a

groifs wiele Iﬂiajehaﬁe hadalsstituaingan olliexy gpoms ertiish may have a
aI kyl group whi ch may have a substituent, an aryl

*Po ycy\cﬁa'l c hﬁgr gg@ﬁ%%&cﬁ%w hah, s‘ﬂ’mgﬁﬂsgqmtﬁmﬂrchc

arbon group or a heterocyollo group

gJFv\[:’/t;}ngcEﬁgJl hav subsﬁ,gmi?l ent " and] eﬁch %ﬂl é;‘?aspresents

t he, condensed polycycllc h drocarbon grqup or the
5  apalkybegeun whichma sRbs LIRS @FcATH: Seupawiich may
and m are the sane or dlfferent and represent an
haw egesulititnent, too condens@D>polycapoliel fytnotarhon group or a
i nt er medi ate of the acrylic ester conpound

B rﬁJéy Hrvala Fubltibhent\NEi® eck fﬁhsutuent
manuf actur| ng intermediate is a hydrosy conpound

Iﬂé.%ner a&%hr %tglﬁi@%gg}ﬁﬁﬁg 8 &rvtoptdud)*ti¥ condensed

polycyclic hydrocarbon group or the heterocyclic group through a
10 mnitrogen atom; and 1 and m are the same or different and represent an
mteger of zero to six,
<20> A manufacthiuring intermediate of the acrylie ester
compound represented by Genmeral Formula (1-5), wherein ths
manufacturivg intermediate is a hydroxy compound represented. by
15  General Formula {(1-5-1) below:

<General Formula (1-5-1)>

wherein, in General Formula (1-5-1), Bz and Ra represent am
alkyl group which may have a substituent, an alkoxy group which may
20 Thave a substitnent, an aryl group which may have a subatituent, a

heterocyclic group which may have a gubstituent or a halogen atom; Art
' 21
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Ar Ar Ar4 KO' | o (R n Ra) P wherein, in Ceneral
Formula Rn and R(r) represent an al kyl group which

WORIALIE a substituent, an allnxy group whi cRCHaRR006F99760

have a substituent, an aryl group which may have a

' LllcAe Yehich Ra9URavd b CluliERituBal Gard aryl
rﬂ?ﬁ%‘?{’ﬁh%t or gstr%’ggen atom CAr 21 1 VIO 2006/ 121197

il FAARORAGRATS o, EBEGARHE £ hiohHL RGP M GHiic

PCT/
have substi tuent, .a bival,ent cond efiﬁﬁlycyclic alent
b EbA, BN B DI RO TS, o 2 WD T G BV
bi val ent heterocyclic _group which may have a
hestebagyiclio group mluinﬁrmmh@a'eraewbewmen@ An'and Arlfrspgesent
whi ch may have a substituent, an aryl group which may
ath a¥leylagrovipsivhiste Aiay hage eoadlestiirentp bpcygl igrowp which may
hydrocar bon group which my have a substituent, and

h@ger g%éﬁﬁx%nw Q%ﬁ%ﬁs@a tHRIRMRE hyd¥oRH b $rdGs Which

on atoms to forma heterocycle; and n and p are
iy, By X spioeliiubSh SRha AR R4 CAFE B o BHided 'sgpether
thiconghia 'M@gﬁﬁw@gﬁﬁﬁ d{%&?%‘aﬁ%& S Bazedhe

is a hydroxy conmpound represented by GCeneral Formnula

sathe 6r iffermivandfpresent Fointdger (of z6rd jo-simu

<21> A manufacturing intermediate of the acrylic ester
compound represented by General Formula (1-6), wherein the
mannfacturing intermediate is a hydroxy compound represented by
General Formula {1-6-1) below:

<GFensral Formula (1-6-1)>

wherein, in Geperal Formula (1-6-1, Bn and Riz represent an
alkyl group which may have a substituent, an alkoxy group which may
have a substituent, an aryl group which may have a substibuent, a

heterocyclic group which may have a substituent or & halogen aiom; Riz,
22 '
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v (R Rx)f 1 15 wherein, in General Fornmula -Rn and
R12 represent an al kyl group which nay have a

WO 20p/42k18Tient , an al koxy group which may havePGIAF2006/305762
subetituent, an aryl group which may have a

R B3 bl oo bRkt BT ooy et 5, I b font.

ang KSR GFOSR oy BR0d BB PPPOLHTl 24P RERYDGFBiGH ey
whi ch may have a substituent, an aryl group which may

haveve aubsttiuent vene belogemapbepn 2ado s aBddr qEgnthe sgme or

the same or different and represent an integer of

diffefeht! Snd ir¥prevedd Gl irteget bf zernto six, & dhd terenthecsine or
represent an integer of zero to five, and u and v are

diﬁﬂf'entsa:ﬂﬁ féﬁ)rgéef eLAf T HERERS B v drfll 898 S are the
ZEro to four. c

> A manufacturing internediate of the

acrylicester .compound represented b neral Fornul a
sadih 5 SRR and IRk P BPGRER BT PO HC a e | <

hydr oxy conpound represented by 10 General Fornula

(2- 2- e Powmazppelirunmg-o apbaramediate 191 A rafBYiHD ester

----P--Ara-iz -OH (R Ow 201 )X wherein, in A
cofigpemrad  Eopreabatd®. byl) GeBerplanHoRBula e{B®entwharein the

al kyl group which may have a substituent, an al koxy
mALAER WG iR mediate is a hydroxy compound represented by
CGeneral Formula (2-2-1) below:

<General Formula (2-2-1)>

Ji“'g Arm
s »)
( 1w w by

wherein, in General Formula (2:2-1), Rig and Rgp represent an
alkyl group which may have a substituent, an alkoxy group which may
have a substituent, an aryl group which roay have a subsfituent, a
heterecyclic group which may have a substituent or a halogen atom; Ar®
and Arl9 represent an alkyl group which may have a substituent, an aryl
group which may have a substituent or a heterocyclic group which may
have a substituent; Ar® represents an alkylene group which may have a
gubstituent, an arylene group which may have a substituent or a

bivalent condensed polycyclic hydrocarbon group which may have a

23



is have a substituent, an aryl group which may have a
substituent, a heterocyclic group which may have a
substituent or a halogen atom Ar9 and Arm represent
an al kyl group which may have a substituent, an aryl

r.oup which ma ave a substituent oc C|IC
subg Gt hegnd foped £h8, perme GRditiensnt Aa &
alkylene group whi ch nmay have a 20 substituent, an
integey o FET@ @B - whi ch nay have a substituent or a
bi val ent condensed pol ycyclic hydrocarbon group which
may28avé anetl®ds fbs tinnoafectuxing vamratryliar estemecempeound,
or different and represent an integer of zero to six.
whesddr the elivag] compmmd acpresengedbyaGenkbial Fetmula (1-4-1}
conmpound, wherein the hdroxyl conpound represented by

is r&ﬂ%@d Writh Qi c@‘}ﬂc?l chidkide or 'ﬁeﬂﬁ%gy@] vhidriger yl oyl

| oride or hacryl oyl chl ori <24> A net hod for

iy ot s i, Wit
e PSS SR 4 e 5
B L U M R B

react.ed vvlth ac y oyl chlorlde or net hacryl oyl
F@%Faé n@g@wﬂfa ARt B RFUTING, (3R t AT H aﬁﬂacﬁwpeuﬂd

ester compound, wherei_n the hydroxyl conpou

wharept Ebe fvewonyl @mppundrspresented iy General F@a@tléa (1-6-1}
with acryloyl chloride or a nethacryl oyl chloride.

15 res@Ted Avithtaemyloyl eblorode at methazgelaydahlomderenber
including a cured material obtained through a radical

pokgier i ghéthodoffon magudadtuying odry narrvliabbstegoomapodnd,
of conponent (Al) and a cured material obtained

whéﬂgi@ﬁgg I}?graﬂypaimﬁahﬁﬂ&reﬁ@ﬁér&edqﬁy GemRehC FobMula (2-2-1)
15 r.l.,oact:d with acryloyl chloride or 2 methacryloyl chloride.

<27> A latent electrostatic imape bearing member including a
cured material obtained through a radical polymerization of a radically
polymerizable compound of component (A1) and a cured material
obtained through a radical polymerization of a radically polymerizable
compound of component (A2) in the outermost layer,

wherein the radically polymerizahle compound of component (AD
includes two radically polymerizable groups and a substituted amine
group in a moelecule; the radically polymerizable group and the nearest
substituted amino group which do not include an unsaturated bond in

betweer are connected with twe or more aromabtic hydrocarbon

compounds; and the radically polymerizable compound of component (A2)

24
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conmpound of conponent (A2) in the outernost |ayer,
wherein the radically pol ynerizabl e conpound of

WO HGHBIARNt (Al)  includes two radically pol y G EIH6S09T6S
groups and a substituted amino group in a nolecule;

il g%??ha%?gﬂ*éﬁn@ﬁ b‘%;%@%kgm%*%“ﬂ%@@%mﬁﬁff by bonding
SRR, SRRl G oo BOR LR oyl
radical |y pol ynerizabl e coggound of conponent (A2) 24

substibued] pangre REouPPAbgeusno#e Fonileesarti epolyce, etmsgiatic
pol ycyclic aromati c hydrocarbon forned by banding a

hydrnaaabby gpotgynrenabl e group and a non-radically
pol ynmeri zabl e substituted am ne group through a

condelsgs PPhY Q4fdriCoRER¥REL5e :L!ﬁ)fgﬁe q%gg%%: aﬁﬁ‘éyg‘e rﬁmnrdm,g

<28> The latent electrostatic i m

di { 7>, wherejn the ermpsk. | aver .
of 2 olibreld 15 Go HGHC ek RpR S Ra el el mgrizable
three Qr_nore radically polynerizable groups.in a .
compeRgf chavng, |oFt EpfrecFadically  palymanzahle yemupggin a
menber according to to any one of C27> to <28>,
nwfeewien t he outernost |ayer includes a
phot o- pol yneri zation initiator. <30> The | atent

el ect £ggtat The 15hgf dlestrobthtiFTHigpe deasinl AMbmbér atbrding
one of <27> to <29>, wherein the radically :

bZ I gyR4 e E%@Eﬁg
ttgr olp gﬁd&;n@%t acrzﬁdy?ﬁn%r%%otgé < %{é %&r grtmelﬁ 5a
| ectrostati g.i mage. heari ng nmenber according to any
Pﬁﬂ%’ B?@%ZE’?%DQ , }%%ﬁerei n the radically
polynmeri zable _- conpound of conponent (Al) which is _
bondet3l t nTkdaksminglestraskaiin ieage bearing member according

to any one of <27> to <29, wherein the radically polymerizable group is
any one of an acryloylogy group and an methacryloyloxy group.

<31> The latent electrostatic image bearing member according
to any one of <27> to <30> wherein the radically polymerizable
compound of component {A1) which is honded with two or more aromatic
hydrocarbon group is the acrylic ester compound according to any one of
<1> {0 <>,

<82> ‘The latent electrostatic image bearing member according
to any one of <27> to <30>, wherein the radically polymerizable
compound in component (AZ2) which includes a condensed polycyclic
arpmatic hydrocarbon group is the acrylic ester compound according to

any one of <I> and <15> to <18,

25
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hydr ocarbon group is the acrylic ester conpound
according to any one of <1> to <6>. 20 <32> The

WO RsaRtRe| ectrostati c i mage bearing nenber acBOF/IRAe5/309769

to any one of <27> to <30>, wherein the radically

pol y j_.zahl e onpound i onponen A2) whigh ;
e R 2 b inipeE atesrotp R AEaEE, heddiPE MOMIGe aorine
group is the acrylic_ester conpound accor%ifn to ,any

tooapyopne1ot £RG>Cle<3% <wherels the lajgpt 19leggpstatic 1mage
PCTI JP20061309769 <33> The latent electrostatic inage

hdpadig ngembab cinchedear di sapdtoaie)yawhdt oflse dneludes<aR east a
wherein the latent electrostatic inmage bearing nenber

(:HHEEE UslSferd iRl el @ chifpe trahgsortiyddcandt a | @ds-linked
char ge genera

tion layer, a charge transport |ayer and

cifret Etaps Flves w36 BRacH A OB, a1 © 01Ot
| o oRoTees HBlet haren RASSHEE: IS e Fbe PULROTh ger

to <33>, wherein the cross-Ilinked charge transport .
| ayer<3tes Ahenlatientsdectodstaiio image beanng memipregssrding
The |l atent el ectrostatic imge bearing nenber

£02e3s GivhereihGhensrogtinked charpé ¢radeport lagschas thhickness
cross-linked charge transport |ayer is insoluble with

. 1§ Sghvent. <36> The latent electrostatic
uﬁ]rgg{ergggarl ng nmenber according to any one of <33> to

<35>, eregiL,n In the,cross-|. nked char tran r 1
Iayer{q'??e r%;}‘? Lﬂr}ﬁflpteﬁ%ctﬁ J@‘F Wageuﬁg‘ﬁq%ﬁaﬁng det%%p%m%d?ng
the radically polynerizabl e, coppound L ch incl udes

Lot A onsy ohsA>T b <a4P) ywhezgis rqrﬁﬁﬁimhfggo‘ékﬁlﬁ transport
nol ecul e to the nol ecul ar wei ght of the

layer is inscluble with an organic solvent.

<36> The latent electrostatic image bearing member according
to any one of <33> to <35>, wherein in the eross-linked charge transport
layer the ratin of the number of functional groups in the radically
polymerizable compound which includes three or more radically
polymerizable group in a moleculs to the molecular weight of the
radically polymerizable compound, ie. molecular weight/the number of
functional groups, is 250 or less.

«<37> An image forming method including at least a latemt
electrostatic image forming process to form a latent electrostatic image
on a latent electrostatic image bearing member, a developing process to
form a toner image by developing the latent electrostatic image with a
toner and a transferring procesa to transfer the toner image to a

recording medium,



radi cal |y pol ynerizabl e conmpound, is nol ecul ar

wei ghtl t he nunber of functional groups, is 250 or

| ess. 20 <37> An inmage form ng nethod including at

|l east a latent electrostatic inmage form ng process to

forma | atent . el ectrostati.c,.i mage a.l atent )
o Bheteut e 15 teRge e G tinaniage "ediivg) Bimber is the
process to  forma_ toner inmage by devegl oping the
laten elontrestatic gange bearmgmambar aecqdang tarhyone of <27>
| raast h*ning process to transfer the toner image to a
to <B€>r ecordi ng medi um 26 wherein the |atent
el ectrostatic i mage bearing nmenber is the |atent
el €88ro4matiinagenfimam e ra pre etk e chedxred it gleaa t amylatent
one of <27> to c36>. <38> An inmmge form ng apparatus

electR@ltadt ihagle beashe mémben! a 1ataf! dlosirabiatid iMage forming
beari ng nmenber, a [atent electrostatic image form ng

medRA6§ fbfm A Mitdnt FIEroslA iRt b 1HEPUSPR dlBEtrostatic
latent electrostatic inmage bearing nenber, a

e S8 mIEAR, LOuL RO o B TSKr 5 G516 SRLED b

ostatic"i h™a"t oner
ransferrin ransfer e toner ipage toga .
devigiie She 1Rt Fettattld AR bk LR e B i tdiring
[ e, _beafi nmenber, is the latent electrostatic
meﬁ%etrﬂé'ﬁfﬁr&g‘mgﬂ% ?ﬁ'@c?’ieﬁ’&ﬁ}n Bf <27> to
<36>. ¢39> A process_cartridge. including the |atent
el Bherein dhiec latembgelesteastaticninpee bewdna memberndy the
one of c27> to <36> and at |east any one neans
latepé ledexteosthticramagh begimg meanber acdevahpgbrgynenaxf <27
transferring nmeans, a cleaning neans and a di schargi ng
to <8B8ans, wherein the process cartridge is detachably
attached to an i nage

<39> A process cartridge including the latent -electrostatic
image bearing member according to any one of <27> ta <36> and at least
any one means selected from a charging means, a developing means, a
transferring means, a cleaning means and a discharging means,

wherein the process cartridge i1s detachably attached to an image
forming apparatus body.

The latent electrostatic image bearing member of the present
inverttion includes one of a cured material obtained through a radical
polymerization of a radically polymerizable compound of component (A1)
and a cured material obtained through a radical polymerization of a
radically polymerizable compound of component (A2} in the outermost

layer, wherein the radically polymerizable groups arnd a , a substituted

aming group which does not include a radically polymerizable

27



form ng apparatus body. The |atent electrostatic inage
beari ng nmenber of the present invention includes one
of a cured material obtained through a radica

pol ymeri zation of a radically polynerizabl e conpound

gl 0 ORI A AR nr Ay RO bFneFiea bl EXPRp and tho

pol yneri zabl e coppound of ¢o nent (A2) in the
neagRftct tute y%‘F}nWﬂé'F’EPnW%HﬁP %ﬁdﬂ%‘éﬂﬁé I?He‘i@%ﬂ'@te*i
grlou s and a , a substjtuted am no group which does
bonggn befsrarte age canpeakady with yweror atire ammafiepydnecarbon
nol ecul e and the radically pol ynerizable group and the
compennds; asubsthia xodicadly polymerzabld chmjmund af nedmgenent
an unsaturated bond in between are connected with two
(A2pindndes a4 airide®isbil dpslgaydan areoety hddroandont frmed by
radi cal ly pol ynerizabl e conmpound of conponent (A2)
bonditfg Uges ra enypiydelizanid | granpm™hhd hydr Aearadically
formed by bonding a radically polynerizable group and

s PSR B ROMIRE S ot g
oY, Lor o ioee e

pol,yfuncti onal .charge.tran rt. compounds such,as
ooBEBRENOg the larend Slehpethticr imdre heaning REmber, there
despite the po] yfunctionality due to the grow ng

wergefSPHEMSHn Wik Clﬂﬂi‘—ﬁg}mﬂﬂﬁl pelyianetgnaht ghagge ofransport
specific radically polynerizable conmpound of the

comppusdat suel eas | meuareniess of heratks nand omssfffigianti hardness
and smooth filmw th sufficient cross-Iinking and

desmite ithg peolyfionttiaedity dnees tife geowiks defordnation in curing,
functions as a favorable surface |ayer of a

but phetcugedduaterial ofthe spetifieradichis GHFmeERiHE @obfpound
forma high-density charge transport

of the present invention enables the formation of a uniform and smooth

film with sufficient cross-linking and curing without occurrences of
cracks, and it functions as a favorable surface layer of a photoconductor,
Also, since it becomes possible to form a high-density charge transport
cured film, the film strength is high enough to prevent external additives
in a toner with extremely high hardness such as silica particles from
sticking 1n the latent electrostatic image bearing member, and image
defects such as white spots may be reduced.

In addition, the high-density cross-linked cured film may be
obtained employing one of a cured material obtained through a radical
polymerization of a radically polymerizable compound of component {A1)

and a cured material obtained through a radical polymerization of a

28



cured film the filmstrength is high enough to
prevent external additives in a toner with extrenely

BB, BRI R ELET AP B Ao
oy T LB R SR S R el PR

. ,b obtain yi ng.o of a cureq materi al

mcl'dg?%.tw&ur%cﬁsaﬁwp Y%@Z} e %%Wgatﬂoﬁiﬂtﬂlt&t‘*d aming
radi cal |y pol ynerizabl e conpound of conponent (Al)

grotm]dvhlahjmsnupérmalu%tmumhcalﬁvon@ﬁrmmmh]eagmup in a
pol ynmeri zation of a 28 radically polynerizable

moleomppuand othe orpdivally (palymierizdbde ogrenmosnd |thge mearest
wherein the radically polynerizabl e conpound of

subsigrqred edinifd groupnehiciesiot not iacliudal ¥ wedatiatetibbad in
groups and , a substituted am no group which does not

betwéi Udee achafb@all! YwRB Viws | 6ADIneor ORhrhAti® hydrocarhon
nol ecul e, and the radically polynerizable group and

e i %&Hﬂgﬁzgéﬁﬁg”@%&ﬁwﬂ%‘eﬂ%ﬂ%m

G s LR R g s e e e

hnnaigpé ogfkﬁﬁeﬁéﬁﬂ&;ﬂgﬁgﬂﬁfeng%ﬁﬂa& B8l y2 non-radieally
pol y, z@&l}e gro p and a non-radically polynerizable

polrmﬁtﬁ?t gmme tERPBRgHIRUEENE @M%@ﬁyﬁql& pyelic
aromati ¢ hydrocarbon group. Mre preferabl

arcmaticdaydrpcpohanmgron qmeﬁ@ml;dyhawadgcaﬁfu pelymensable

radi cally polynerizable group in the nolecule is

comppahdr hiatingritkest ior trivee cradicalint pdlfjerizaifld2groudy $0, the

various heretofore known nethods may be applied to

molédifleiisiprofirably Afixeddh ¢he coRpobomEit @aD)i @A BNAls, various

| atent el ectrostatic inmage bearing nenber with hi gh

hert%&u&?:%' kifwHemeth¥d £ la P UPEE IaPp B DR BhE dhitShEiSA % r 48 ¥al
polymerization, and & latent electrostatic image bearing member with
high crosslink density and superior mechanical strength may be
obtained by adding a photo-polymerization imitiator and irradiating a
light for curing in a short peried of time.

Also, it is possible to provide a long-lasting latent electrostatic
image bearing member with a few image defects by white spots because
the both abrasion resistance properties and electric properties of the
latent electrostatic  image bearing member of the present invention
become favorable by installing in the outermost layer any one of a

radically polymerizable compound of component {Al) and a cured material

obtained through a radical polymerization of a radically

29



obt ai ned by addi ng a photo-pol ynerization initiator
and irradiating a light for curing in a short period
of tinme. Also, it is possible to provide a

| ong-lasting |latent electrostatic inmage bearing

nenber, wth a fewi e defects whi t.e spots be se
polyfFERgable i e PrRARER:, U, thebieietmpit rtaver
properties of the at ent ectrostatic image bearin
whepgify ctheora eaﬁyege mekiga 1q FPmBRRHe of a%‘PEBFBﬂBy?AU
. nstalling_in_the outernost |ayer any one of a ]
inclpdes dwio yatb@al,lﬁewlrmwethiﬁpﬂmwsoanéowpmmmed aanino
a cured material obtained through a radical
groyw | whith zddeisonobf inelude i £ atddic#ly ppdlymeerizatilee group in a
conmpound of conponent (A2) in the outernost |ayer,

molehdepi and hehe adhdidally pulynwirizdle egeoupound ahe nearest
conmponent (Al) includes two radically polynerizable

sub&ifiRE Aneno g&oﬁpbﬁhiélﬁﬁﬁdnﬁniﬁtﬂudg refiPu MR 197 2 QR BoRA! in
include a radically polynerizable group in a

hetu{’%x‘f‘c%@' cAlfediRA RHinCady BR' VG Zﬁ@ﬁagg%@%mn

e nearest substituted am no group
I necl ude ;. 4NS r d nd_i.n et ween ar onnect ed
compBintEiatl {455 I, petBak bl SHETRRE of O et
t he .radi cally ,pol ri.zabl.e conpound, of, conponept
(A2) joslulas 4 sobdittd RASER L Fpatpaie bygragaroon formed by
ydrocarbon_ formed by bonding a radically ,
bondmg, ey | ragicallyr onplamerizahlm- geRpal apd pal yhenrradinadly
substituted am ne group through a condensed pol ycyclic_
polymernaable sybstoisded onmgne grouphibroughpa ecnmdenized healgoveic
t he condensed polycyclic aromatic hydrocarbon or two

aroma ticdiylrecartdn griypr Thas opresinnpblinbecausd the: condensed
conponent (Al) or (A2) have expanded conjugati on of

polyRiclet eGbhttée tgdRaéLthon0 0P &% e Mol droneatic hydrocarbon
conventional conponent; therefore, favorable
compbEalls IRNHOHARBAENP (ARELE (AD) MY LS RU M 86hjugation of
pi electrons compared to benzene ring in a conventional component;
therefore, favorable electrophotographic properties may be obtained
because of the superior charge transfer. It is also because the addition of
the components (A1) or {A2) provides a stronger polymerized film than a
benzene ring alone, providing the superior abrasion resistance,
Furthermore, the surface having the cured material obtained through
radical polymerization of the {Al) or (A2) with the radically
polymerizable compound having three or more radically polymerizable
groups 1n a molecule enables to provide a totally non-conventional latent
electrostatic image bearing member which has extremely superior

abrasion resistance as well as superior charge transfer property with

small rest potential. Especially regarding a latent electrostatic image

0
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because of the superior charge transfer. It is also
because the addition of the conponents (Al) or (A2)

WOomeizds a stronger polynerized filmthan a Poavereone/309769

ring alone, providing the superior abrasion

resi stan Fuyt her he surface havi,ng.,the red
beRcEas FRRDIBR BAFIAE DB ARG cF S JOr AL Shtpfitei S teh

the (A (A2) with the radically  polynerizable .
rﬂd@@oﬂMnh#@@ér coppenpati G| or p@ metihie; zadically

groups in a nolecule enables to provide a totally

poipmesioalibn coaijrhunidiering ¢heat nosmare cadizdly pelymerjzable

menber which has extrenely superior abrasion

g;foﬁ $5 28C @SRl lan@ =5 Yitb Qo lfﬁéfﬁﬁﬁbha'iﬁitﬁtur, latent
perty wth small rest potential. Especially

e@%@%%%%wm@g&@%&%%% ok e s

on its s rfac a cur mat erJ al |ned hr.ou
bhovei wAY uiﬁ ﬁhléle RFTIREh Of %gle(ﬂaslfh‘ls
the radlcally polynerlzable conpound having three or
prowided motheaitarkeblay mdoizetste group in a nol ecul e and
a photo-polynerization initiator, a latent s

el ectmiﬂhg@ foralify bppardtos of the prosdinavenpon iacludes at
properties described above may be easily nanufactured

lehSk geltafﬂgt.ﬂ eRetidReaigb i%agﬁi%ﬁ@ﬁemaéﬁva mﬂtmaa&amuc

ow cost orm ng appar at us of

inb 1, BReSe nl el L ) 4062 L PARL il 58 o Tatent

electrostatlc to image form anstoform | at ent
elettsostasicimage bragaegpermher, %E@ﬁ&g
beari ng nmenber, a developing neans to forma visible
MWmd:}b)dedrekqimgi the tlntediatedmtiredtaticr omage i withneayctoner, a
with a toner, a transferring neans to transfer the
| ARARSHD Aahsfee ienNeisiBlg iiage 1 4 iRstOEiAR aiedium,

to fix & transfer image transferred to t he recording
a fixing means to fix a transfer image transferred to the recording
medivm and a cleaning means to clean the latent electrostatic image
bearing member, and the latent electrostatic image bearing member is
the latent electroaiatic image bearing member of the present invention.
Since the image forming apparatus of the prea-ént invention employs the
latent electrostatic image bearing member of the present invention as
the latent electrostatic image bearing member, an image with high
durability and high quality may be obtained for a long period of tims.
The image forming method of the present invention includes at
least 2 latent electrostatic image forming process to form a latent
electrostatic image on a latent elecj:rpataﬁ.c image bearing member, a

developing process to form a visible imlage by developing the latent
31
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15 nedium and a cl eaning neans to dean the | atent

tatic i mtage bearing nenber, and the
wo ﬁ{nﬁﬁ%[ T a{.’@?}]?ﬂﬁﬁﬁﬂﬂﬁ?

BCEro5t ati ¢ i mge bearing nmenber is the |
el ectrostatic i mage bearing nenber of the present

cledt¥EstatRimags RFithtd) @uheB ae thonsfopdnagppmicedsiso efatdfer the
present invention enploys the latent electrostatic

"’%@‘9@?2’@ b} reo Rz flodtii, B SRA( piddelid 2 28 Ahratfiferred
. mag h]a_l%l glllqlp ur.abi l%l&éoar}%lﬁgxgh ual%%%ﬁgoﬁ%cgas o

nmet hod of the resent i nvention incl udes. at
cléan die mmrelgwmw@%bm%m gl‘-t%ﬂioa}ﬁ iﬂtﬂ'ﬂt

latent electrostatic image on a latent el ectrostatic

alecmRgstaltiea image nbatiéng mefthateve| thei hafept cdeszostaticoimage
a visible image by devel oping the latent 31 WO

hn%_ocﬂ%l IRdhBér P:QT {12 a8rn%0 dfshiticn eCt BRftbathe iindgg eforming
w t

a toner, transferrlng process to transfer the
1z}
ST RN mg%ﬂi stﬁ?r%azedﬁ%ﬁ‘daﬁﬂ*é’&@mge
recordlng medi nd anlnc,oroces clea
et (e HRer: 6L (e BresRR cIBER o 8 L6 sCstatic

latent 5 el ectrostatlc |rmge bearln merrber |s t he .
inlageeheadingoneodtext Ao imagrewithe bigh dlurehey snd digh quality
present invention. Since the imge form ng nethod of

miapheasinasnsd e dgopertobbbyisné.he | atent el ectrostatic
i mge bearing nenber of the present invention as the

late vEREDA inchitlds BdRast
Wi t h%hgk%%ésgw%ﬁahgmﬁ?gﬁs%%% y 10 1#ay 3 astd

1agsp{ elraimoebr i ot BEAERE o b onfif HiRiSE mopns to

foaaa ol e%@éé@%t@%%%s;&%ag%@%gﬁgaa& formed on
the latent eloctrostatic jmage bearing membar with & toner.  Since the
latent electrostatic image bearing member of the present inventron is
used ns the latent electrostatic image hearing member, the process
cartridge has high scratch resistance and abrasion resistance; the
surface resistance does not decrease In a ]:igﬂ-humidity environment; an
image with high durability and high quality may be obtained for a long
period of time evem under a high-temperature environment, which is
geen in high-speed processing; the abrasion of the latent electrostatic

imaga bearing member ia suppressed to a minimal even though a blade

cleaning is performed: and the cleaning performance is favorable.

Brief Deseription of Drawings
a2



10

i5

20

25

e emmeemmemee m e e e aan an aia

the latent electrostatic imge bearing nmenber with a
toner. Since the 15 |atent electrostatic inmge bearing
woreRimef the present invention is used as pheabafogaieree

el ectrostatic i mage beari ng nenber, the process

cartridge has high _scratch resistance and abrasion

r esi cel ieansimfrazed r abserpbinge eprciralotdigestamagnf an

in a high-humdity environnment; an inmage with high
Thwstedkite Gonapeutid @136 whitainediiny Spatintia ExethglorA-2 (IBndata

20 period of time even under a high- tenperature
Nghyj,ronnment, which is seen in high-speed processing

the abrasion of the latent electrostatic inage

beari er ik I - 1.0 t ;
o bl A B8 (R ALBE aBpaitiOH shatiril e of MRbkhsive
f i.s f le. 2 i ef De Lot f
CBPPRLO b Weksad b BySimatie Bl B9 R AIE M2
2006/ 121187 PLT!3n006r 309769 FIG | is an infrared
absorBlGond specenalinfiazed aabsdrndgien. | $pagsralatdiggram of an
Conpound B-35 obtained in Synthetic Exanple A-2 OR
NUgteatie Cdnpoih@&B-2 olfatbed b SyritHetioSExhpti B-2 ((R data
spectral diagramof Illustrative s Conmpound C15
Nﬁb%fti ned in Synthetic Exanple A-4 (IR data No. 2).
[G" 3 is an infrared absorption spectral diagram of
an | strative Conmpoun : 9 obtained in.Synthetic
BearF I eA (e SRR o oottt "ieapl Hipfim of an
absorption spectral _di a%r_am of an io_lllustrative
vl Gomapowsd H-23 ebtainsdmSynihetic Bsample Br4 (IR data

data No. 4). FIG 5 is an infrared absorption
Nepdktral diagram of an

FIG, 5 is8 an infrared absorption spectral diagram of an
TNlustrative Compound C-18 cbtained in Synthetic Example B-6 (IR data
No. B).

FIG. 6 is a schemalic cross-sectional diagram showing an
example of a latent electrostatic image hearing member of the present
invention.

FIG. 7 1s a schematic diagram showing an example of an image
forming apparatus of the present invention.

| FIG. 8 is a schemabic diagram showing an exemplary
implementation of an image forming method of the present invention by
maan;q of an image forming spparatus of the present invention. (tandem
color image forming apparatus).

FIG. 9 i3 a partially-enlarged schematic diagram of the image

forming apparatus shown in FIG. 8.
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[llustrative Conmpound 0-18 obtained in Synthetic

13-6 (Rdata No. 5). is FIG 6 is a '
wnmh&cti onal di agram show ng an exanple S&FMMU&W

| atent electrostatic inmage bearing nmenber of the

preseBlG, 10vied seiemtic didgran alvoriogsdn exdiide afha process
showi ng an exanpl e of an image form ng apparatus of

c.ﬁﬂﬁdge‘iﬁq%‘e AVeht ifenta FIG 8 is a schematic
di agram s ov&$ ng an exenplary inplenentation of an

i mge form ng nethod of the present invention by
means of an image form ng apparatus of the present

t andem _col e form ng apparatus).
]\g‘fgp gﬁl@i"@% HBo%chemati ¢ di agr am of
the imge 25 form ng apparatus shown in FIG S. 33 -
(Aerylic-ester compound) - - - - - - - WO 2021187

PCT/ JP20061309769 FIG 10 is a schematic diagram

show Ag agrydicosdtee @mpouidefIhe Prcbnt davcfiohia the first
present i nvention Best Mdde for Carrying Qut the

E%’@é’ Irglgfﬁ I iR ng An acrylic ester
npoun Sé"%@%?&%mﬁ%enu onin the first aspect

% reﬁic sent dB%rGeneral Formula (1) bel ow. <GCener al
a R F12C G---~ [--0-Ar" N Ar2 O-
- CCH2 O 0

R1 Ard R2

HyC=—= C~——(—0—Ar— N— Ar:- 0— G—C—CH,

where, in General Formula (1), R! and R2 are the same or different, and
represent a hydrogen atom or a methyl group; Ar?! and Ar? are the same
or different and represent any one of two or more aromatic hydrocarbon
groups which may have a bivalent substituent and a condensed polycyclic
aromatic hydrocarbon group which may have a substituent; Ar?
represents an alkyl group which may have a substifuent, an arallcyl
group which may have a substituent, an aryl group which may have a
subsiituent, a condensed polyeyelic hydrocarbon group which may have a
sut:sﬁ.tuent or a heterocyclic group which may have a substituent, and
each substituent may be bonded with the alkyl group, the aralkyl group,
the aryl grctup, the condensed polycyclic hydrocarbon gromp or the
heterocyclic group through N, O, CHz or C{CHg)=.

34



io where, in General Formula. (1), RI and R2 are the
sane or different and represent a hydrogen atomor a
worewshigiiagr oup; Arl and Ara are the same or deEtapmoéisootse

and represent any one of two.or nore aromatic
hydrocarbon oups i.ch may_have a bi val ent

subst In Geme Ebgg@ rzkayep Bt pagchf are Hhe gamecor different,
hydrocarbon group which may have a aubstltuent, Ara 15
andptheye nhay abe ad Kiprdrpgeop abtdnc lor raymekhel group. Since the
substituent, an aral kyl group which may have a

h§dbsddn! Uehvn, afldl &ie/lm PeitfiipC RaiBy theVeifference in radical
substituent, a condens pol ycycl i ¢ hydrocar bon group

P cér]]ﬂ‘n 'ng-égya sﬁ"#&% er%’jfyand’“ﬁ‘x’eg&sﬁ?su sb%e;“u&the

nag be bond%d with the al kyl group, the aralkyl group
5 USReppEe group, the condensed pol ycyclic
hydr ocar bon group or _the  heterocyclic %Ioup t hr ough
N, 0,Irci@enayal ferpyla (1) above, -Arl. and. are the.same or
----- WO 2006/ 121117 PCT17P20061309769 In Genera
dHferent aar(dl xepleesat iy and 6f dwarer biresaromatic hjrdmm:rhon
different, and they may be a hydrogen atom or

oS acuay 1 ﬁ%ﬁ%ﬁ*%@?&?ﬁﬁﬁo@‘;ﬁmhmﬁ%m
oS S 60 .12, 1

Ar' nd. Are are the sanme or dlff rent and represent

10 any the tWRPIGROER aEoRAkiehydro e which may have
whi ch nmay have a bival ent substituent and a condensed

a g gleynt| substiiment t thosa yepoesentod hyr thy folldwingfrniave A-1

a substituent 10 As the two or nore aronatic

Sl PaRaengyealps whi ch may have

{Huﬂ: {Rar]l : (Rarh (R-ﬂh fRaght  (Roh
A=)

Az {Raahi Rz {R=h {Rath (Redt  (Rmh

{Razh

35
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a bivalent substituent, those represented by the
I Lhg formulae A1 to A-13 maybe given. {5[2
wn%@ﬁ)ﬁwr ]~ h (Ra,It [Bach (Al) {#2) ®3) '%?‘Z %3“?7"'9
(Bark [Rnh ~]e {~}i O-nh M/IXx (Barb (n al {a s} (A7)

G-1 ImRidel, BRY! fofifdsehts (Manalid rddelaO whicH Miay chave a
n3t (NA W) P4uIl (Rash k (A1) 1r 0-13) [Rvlit 35

______________________ - —— - - 1
skt gRat Rt N0RS EovE TR T bart SRR an oy
whi ch have a substituent, al koxy. grou I-
sk WRURR 2T e BeDStEERby a o5ty i e, YHED oy
a substituent, a heterocyclic group which may.  have
hasebs tsubgtitmendy oma thalegem afemmangdfkirepresphi a8 fnteger of zero
integer of zero 5 to four. Specific exanples of the

todbliyl group of & i which nmay have a substituent
i nclude a nmethyl group, an ethyl group, an isopropyl

gr oum@m ax2nRiley lofehd alliydUgrousP Of | Ri;CordicH Rh 2P lefve a

t he oXy group which may have a substituent include
o 5 L 4800 B! PSRN v
anch e @ AIGRENGTOUR o PRetHC SARISS of DG LEE Erppg which
group, an n-naphthyl group, a 6naphthyl group, a
may have a substituent include a methoxy group, an e group, AL
isopropoxy group and a 2-ethylhexyloxy group. Specific examples of the
aryl group which may have a substituent include a phenyl group, an o
tolyl group, a p-tolyl group, an a-naphthyl group, a B-naphthyl group, a
4-biphenyl group, a pyrenyl group, & 2-fluorenyl group, a 9,9-dimethyl-2-
fluorenyl group, an azulenyl group, an anthryl group, a triphenylenyl
group and a chrysenyl group. Specific examples of the heterocyclic
group which may have a substituent include a heterccyclic group of a 2-
furyl group, a 2-thienyl group, a 5-methyl-2-thienyl group, a 2-pyridyl
group and a 4-phenyl-2-pyridyl group. Specific examples of the halogen
atom include a fluorine atom, a chlorine atom, a bromine atom and an
iodine atom. Specific examples of the alkyl group of Ars which may have
a substituent include those alkyl groups given above. Specific examples
of the aralkyl group which may have a subatituent include a benzyl
group, 8 1-naphtylmethyl group and a phenethyl group. Specific
examples of the aryl group which may have a substituent include those

aryl groups given above. Specific exanfp]es of the heterocyclic group
db



4- bi phenyl group, a pyrenyl group, a 2-fluorenyl
group, a 9,9-dinethyl2 fluorenyl group, an azul enyl

wogomapIigan ant hryl group, a triphenyl enyl 15 greuapoasensrse
a chrysenyl group. Specific exanples of the

hﬁteﬁroc ci]iﬁc group. whi ch, may have a substituent )

v aDAEE & supshbeny nglude those hateyocyglie groups given
2-thienyl group, a 5-nethyl-2-thienyl group, a

abopesri dyl group and a 4-phenyl -2 pyridyl group.

Specific exanples of the hal ogen atominclude a

f1 uor iAsetlsd @bhdansdtl polyisreHE Gomtid HFdPScabel @A Which
20 iodine atom Specific exanples of the al kyl, group

ity Al Gl BEYudiR el SRR F O o -
aIILyI gr oups glﬂgen ég-'(])l\?e? peci |g%¥ggn'%ké£%%gﬂ%?3um
ral kyl issh_may have a substituent include a

ﬁﬁ%ﬁ]}@é c%?‘gtlfg,(ﬁgzi-“ﬁ%ﬁ?ﬁlﬁﬂ'hyl group and a phenet hyl

group. Specific exanples of the aryl grqﬂ%
have a subs{Ruent incluygeythose 25 aryl g
above. Spgsi. f exanpl t het er ocycl
SRR i o S BSRLI vy o vy oo 1117 b
PCT1. 7P2 69 mWe a sub nt

i ncl ude those h@-&¥ocycli oEgebups Jgi
condensed pol ycyclic aromati c hydrocarbon group which

may have a &Rt ituent, the structures_represented by
thefollo'rgr“s‘h r mul to (B- e given.
R OS5 W(@:‘L@m Skﬁ@@éi‘g (R151
S
(B~ (B-5) (B-4)
(Rig)s
W (B-8)
(B-7)
Rioh R
NN N %
B9 {B-10}
HiCy O () (Reg) Ras)
L (Ris) Res)
{B-11)
: (B-12)

Here, Ris represents a hydrogen atom, an alkyl group which may
have a substituent, an alkoxy group which may have a substituent, an

aryl group which may have 2 substituent, a heterocyclic group which,
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(B-1) (B-5) ~-~(B-9) (R-Sk Plop (B-8) (B-7) (B-1

WO ?@Nféﬁs?) H3C CH3 (Rts~ (RIS~ (Plat 1"151 rhr/?égﬁ‘IEP(é#Tﬁg

Here, R15 represents a hydrogen ato
group which may have a substituent, an allooxy group
ey BBves sihstituent eost halopen atem, and/k rgpoesembhir integyr of
have a sububtuent, a heterocyclic group which 37 WD
z@fDldiz1187 PCT/ JP20061309769 nmmy have a substituent
or a halogen atom and s represent an int eger of zero

::M('::I ilhsl?mave aﬁ sEEgt | t?@'ﬁ%’b%ﬁ‘ﬁ %Bfl ﬁa‘% Bﬂve a
s{batiie ATt aiBeliioeeinatt etbn %@rﬁim%o;éppgmﬁpgmup

ich have a substituent include a nethoxy group,
fﬂ%p’ (BTOHR- Ppepiisrsamplesyf thedalkoxy group which
2et hyI hexyl oxy group. Specific exanples of the aryl
mpyobpvetd shbafituemvinchudeasrietheny groappdn ethplgptoup, an
group, are o- tolyl group, a p-tolyl group, an

isdpraRi gitupdard B 2-2tRyPRRHIRY QP Spidcific examples of the

ary! group which may have a subatituent include a phenyl group, an o-

tolyl group, a p-tolyl group, an a-naphthyl group, a B-naphthyl group, a
4-biphenyl group, a pyrenyl group, a 2-fluorenyl group, a 9,9-dimethyl-2-
fluorenyl group, an azulenyl group, an anthryl group, a triphenylenyl
group and a chrysenyl group. Specific examples of the heterocyclic
group which may have a substiiuent include a hetexoeyelic group of a 2-
furyl group, a 2-thienyl group, 2 5-methyl-2-thisnyl group, a 2pyridyl
group and a 4-phenyl-2-pyridyl group. Specific examples of the halogen
atom include a fluorine atom, a chlorine atom, a bromine atom and an
iodine atom, |

In General Formula (1) above, Ara represents an alkyl group
which mey have a substituent, an aryl group which may have a
substituent or a heterocyclic group which may have a suhatituent.

Examples of the allyl group which may have a substituent
include a methyl group, an ethyl group, an isopropyl group and a 2-
othylhexyl group. Ezamples of the aryl group which may have a
subatiinent include a phenyl group, an o-tolyl group, a p-tolyl group, an

anaphthyl group, a B-naphthyl group, a 4-biphenyl group, & pyrenyl
38
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to 4-bi phenyl group, a pyrenyl group, a 2-fluorenyl
group, a 9,9-dinethyl.2- fluorenyl group, an azul enyl

wogoeg isan ant hryl group, a triphenyl enyl gr egpesrkss0n7se
chrysenyl group. Specific exanples of the heterocyclic

group ch may have a Ssubsti i nclude a
mgimre gxRma 8, Elm@%&vﬁ% @JPH‘r épyazulenyl

group, a 5-met hyl -2-thi enyI group, a 2. id
Exgrupy, ire A thryl- gioerpy 2 Zriphenylenyd eyupp cfl/-u'senrl group.
exanpl es of the hal ogen atominclude a fI uorine atom
Emﬁ@leﬁbmwm@dﬁc% P vwhizh mag e 4 edbigteimtinclude
n

eral Formula (1) above, Ara represents an al kyl

2 Helifborlit o dPlr Ay E BN, o 2 thichL Bin B fhothl >
ﬂzﬂ?’%ﬁo Whi ch ﬁég{ﬁ?hﬁ SUbﬁaaégf}Jthq tlt%ﬂ%hg of the

nmet hyl grou an ethyl grou an i sopropyl group and a
2. ethyacsyiie egier gompsand pE $he presentingeniios i he second
may have a substituent include a phenyl group, an
agpeicd ﬁa/taggseemtelbhp Genleyhl Bormpla €2) i2dow: napht hyl
group, a 6-naphthyl group, a 4-bi phenyl group, a
{g¥ ﬂﬂhﬁ} 0061121187 PCTI JP200613MA769 group, a
uorenyl group, a 9, 9-dinethyl -2fluorenyl group, an
azul enyl &oup, an ant hryl group, a triphenyl enyl
group and &sgghrysenyl gridigp. npl es of t ]
het er ocyclilc grou mhlch may hdve bstj t ugnt
i ncl uHeé?\'qrt ro&/ oéfﬂ ailfz“éu gém]ﬁ 2a
2-thienyl groub, a 6- nethyl 2- 5 thienyl Jgroup, a
2-pyridyl gro and a 4-phenyl - 2- pyri dyl *group. An
acrylic ester conpound of the present invention in the
wheesid Gesped tFdrendlapioksRataill Rys fapeisoht kdiyiirogen 2bom or

bel ow. <General Formula (2)>
a methyl group; Arg and Ars represent any one of two or more aromatic

hydrocarhon groups which may have a bivalent substituent and a
condensed polycyclic aromatic hydrocarbon group which may have a
substituent; Are and Arjo represent an alkyl group which may have a
substituent, an aralkyl group which may have a substituent, an aryl
group which may have a subatituent or a heterocyclic group which may
have a substituent; Arg represents an alkylene group which may have a
bivalent substituent, an arylene group which may have a bivalent
substituent or a heierocpelic group which may have a bivelent
substituent;

Arg and Avy are the same or different, and they represent any one
of two or more aromatic hydrocarbon groups which may have a bivalent

gubstituent and a condensed polycyclic aromatic hydrocarbon group
39 -
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R25 Ar8 A10 R26 H2C=C-]1-0-Are-N-Are-N Arco-- -CCH2
1o where, in General Formula (2), t2
W“?’é‘b‘?‘é&@%t a hydrogen atomor a nethyl gr oup?ci@"gmﬁﬁgﬂ%ﬁg
Ar7 represent any one of two or nore aromatic

whidh 0GRy Hhve QURabEIhSn BYERAMDIGs ihédbelinclude any one
substituent and a condensed pol ycyclic aromatic

i G A e
ﬁ%ﬂi‘h:a% Egﬁ)mjﬁs'ié’&’ﬁ%& nguam c IhC rra;m% av ZV: 2

substituent or a heterocyclic group which may have a
subst Arflemd An't avehessame on diffrandn angl Sbey wRpEgEent an

may have a bivalent substituent, an arylene group
5  alkylc gromy Wisich mdy havend subgbisbént)emt emyl group which may
het erocyclic group which may have a bival ent 20

h}ﬁ%ﬁ% hﬁﬁﬁﬂu;en%é @Héte%zyﬂcegfoﬁ? Whith RfayWdfeLs Qbstituent.

ey represent any one of WO Oor nore aronatic

dr ocar bon_.ar euns ich mm ava._a bi
BRI R AT /ol o SR Befle Pl RuBlia (1) above may
hydr ocar bon group 39 - -- ---------- WD 20061121187
becasedr20061309769  whi ch may have a substituent.

Exanpl es thereof include any one represented by .
Gener #r8 Feprasends (aa alkylend grogy mhmgmdhm erafbstituent
Formul ae (B-1) to (13-12) above. Ar9 and Arlo are the

10 oRadR Syvlehd Eebep twhidhd mdye haveps endittitasnt.S Aklkdhae alkylene
group which nmay have a substituent, an aryl group
éﬁ‘ﬂﬁﬁ Ry RERY may have a substituent, those represented by the following
formulae (C-1) to (C-6) may be given.
* Also, as the arylene group which may have a substituent, those

represented by the following formulae {C-7) to (C-17) may be given.
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have a substituent or a heterocyclic group which may

have a substituent. Conpounds equivalent to those
wogosenifeer General Formula (1) above may be pgegipz006So97s69

represents an al kyl ene group which nmay have a

substi t uent plo or ﬁ’a.L ryl ene group whi ch may have a

substituent_p#s t 9l engo= _@gccrmy have a

substituen )hose esenth y &l Howi ng

formul ae (G 15 (@}%; may l{g—g} ven A{@q} as the

aryl ene group \Nhl ch may have a substituent, those

represented by tima)fpll | owm ng fornmul (& 7) to (C17)
Eﬁ;"mﬁﬂlw

maybe glve shi-C= e Hy
PCT/JP2086/ f+z HZ - C-C- - H- -NH
H H- cc1) zg:%a) (0- 4) | g2 H2 ~C Hz H2
CcC-C c - (CGn) (+~t (R+ (C-R) (C9) (Rril

+Ot CH3(R+e)t (Rio)t CHe 0- 11) )t LReaft
SRR 5 e e g

{C-1 F) N

(Reo)y ©-8 (D
(H1alt CHa (flm]t (Rt " Rl
{C-10) {C-11)
R1a)l R4l (R1a)) (Pw]l
0 I
{C123
{C-1)
(Hm'.'t (et Ria. Rp

as Vs

(C-14) J\( R); Rl Rl {G-1D

(Rl [Fiha]t (Rya)t 5 Rt

Here, Ris represents a hydrogen atom, an alkyl group which may
have a substituent, an alkoxy group which may have a substituent, an
aryl group which may have a substituent, a heterocyclic group which
may have a substifuent or a halogen atom, and examples thereof are
equivalent to those given for General Formula (1). Also, t represents an,
integer of zero to four

<Acrylic ester compound related to aspect (1-1)=

T L N T AP
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CfCG12) (G13) (R+fI)t (Bra)t Rto R (C14) 6 R 0)

wu&@}ﬁ@d gR+e)t CC-19 (R+ )t (Re]lt (R+e) t (%‘fﬁ}pﬁ)&uuwﬁn

7) Here, Rib represents a hydrogen a
al kyl group which may have a subatituent, an al koxy

gr oUANRIEARidBteh v@panadbelitedeist an aspeetr Y1 igrpoeferably a
whi ch may have a substituent,, a heterocyclic group

mﬂ@;&iﬁl sﬁ%er Ieo%]' ﬁ?' e%l?itlval en‘tﬂuﬂtgl ?};gse 0i ven! fé?ﬂgﬂm
F
ACFERG CoF oQIBRARNY] FIaLE ot JHDRELY o Bt i ¢ ﬁ%@%e*% er

(1-1) 41 1 WO 201161121187 PCT/ JP2Q061 &ﬂ?lcs%y
compaund whick regelype the ahaveragntigng Eﬁ% 1mt§“ﬂ“mg

preferably a conpound represented by General Fornula
5 ar ketylibalster oRewansilngrylie esher wroup det er hydrgxyunempound
related to the aspect 1-1, an acrylic ester conpound

w ¢ 838hYEY diend BRNREAR i dPadith g %]ﬁf’@flk%}:ructural ung

Introducing s an acrylic ester or a nethacrylic ester

%%ﬁ?&%"ﬂgfl R F i, BEVTR e i hsﬂf : u%%ﬁrﬁ?ﬁ%%rﬂfﬁﬁ%ﬁi
no quLi ﬁ as !a {:(g I)gl n’glorG?nle gm(:ll_ zil5°,>aocA?rsge transport

O

ﬁ‘ra b o=c
OO

I

R il"\ \ Ij N <_1—\ Tj "

(H3)a (H“) b (Rﬁ) ¢ (RG] d

10 where in Qeneral Formula (1-1), R;, Rz and Ar? are equivalent to those in
General Formula (1); Ry, By, Rs and Rs represent an alkyl group which
may have a substituent, an alkoxy group which mey have a substituent,
an aryl group which may have a gubskituent, a heterocyclic group which
may have a substituent or a halogen atom: a, b, ¢ and d are the same or

15 different and represent an integer of zero to four.

R: and R in General Formule (1-1) above represents a hydrogen
atom or a methyl group, and they are the same or different. Sines the
bydrogen atom and the methyl group cause the difference in radical
polymerization, they are appropriately selected and used according to the

20 use environment.

Specific examples of Rs, R4, Rs and Re include an alkyl group such

as methyl group, ethyl group, n-octyl group and 2-ethylhexyl group; an
42
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CCCH2 f}-~3 =="VOK2 ~~ 1J (R3}a L~Jb LRSle
| Ro)d 1v where in General Formula (1-1), R, R2 and
wOADds/12818¢ equi val ent to these in GCeneral For pgiraptobiisoorse
113, Ra, Rs and R6 represent .an al kyl group which nay
ave a substituent,_ an al koxy group which y have a .
&R fuch %%P’%ﬂ@ﬁ@m rﬂ'?“ﬁéb‘@fg'l’mlmxl’ groups
substituent, a heterocyclic group which nmay have a
ams atrgl grownsuch as plenyd erouppprtolyl grpup, Arnmaphthyd groep and
same or 1s different and represent an integer of zero
2-naphthy]l ghu@ng HéteideyeH raupidl he 4-fnsl g%:hﬁp?é&*thienyl

represents a hydrogen atomor a nethyl group, an

Y PIReFRE FF, ool Sele > 1156 g W B azoty
di,cal I [ ion, .th . : L
el Pt Lo B Pt B 7R BESR, LA atom amd

envi ronment . Specific exanples of Rs, Rc, Rs and Rc
broveinecdtomn afmangjihese, the alkdlerpuphthe abkaxy eroupy the aryl
group, n-octyl group and 2-ethyl hexyl group; an 42
eroup er the heterocyclic group WRY26AH@d4dly have a substituent, and
PCTI1 ] P20061309769 al koxy group such as net hoxy group,

ﬁ&ﬁ’i sy PhdlAdes RRost ¥kAr UGk
Eas p ény grogg?h%-tol yl g?oup, fsnap{r)]thyl gr%?glpgnd oy

2-napht hyl group: et er [ 4k I SUG uryl
XD A mpf e BuldEhR 5 kol HibeRfivery

henzof hi gphene- 2yl group an - benzgt hi azol yl group;

and. &8 SFamRlap ﬁcﬁrwﬁvé%ﬁmeﬁﬁaoﬁo%%&ﬁ@ methyl

atomand brom ne atom Anong these, the al kyl group,
group, Athgk groupup:ociylegmrup and a 2-ethylhexyl group: an aralkyl

group such as benzyl group and phenethyl group; an aryl group such as
phenyl group, p-tolyl group, 1-naphthyl group and 2-paphthyl group; a
heterocyclic group such as 2-furyl group, 2-thienyl group, 3-thienyl group,

benzothiophene-2-yl group and 2-benzothiazolyl group. These may have

" a pubstituent, and the examplas of the substituent are those alkyl groups,

allkkoxy groups, aryl groups and halogen groupa listed above.

These substituents of Ary may be bonded with the alkyl group,
aralkyl group, aryl group, condensed polycyclic hydrocarbon group or
heterocyclic group through N, O, CHp or C(CHy)z. The substituent itself
may have a substitzent including the alkyl groups, alkoxy groups, aryl
groups and halogen atoms mentioned above.

Also, the aecrylic ester compound related to the agpect 1-1 is a
compound preferably represented by General Formula (1-2) below.

<General Formula {(1-2)>
43

dgpam 4P =1 ==

T R UY PR



10

15

20

“’“2‘[&‘%@@5 tuent, and specific exanples of theP

group or the heterocyclic group may respectively have
ent includes those al kyl groups, k&aﬁmumﬂmmﬂw
groups, aryl groups and hal ogen atons Ilsted above,
respectively. 10 SpecifRg examqles of Ars include an

al kyl group such as nethy? Ngro et hyl group,

n-octyl group and a 2-et hyl group an ar g kyl

group sudh as benzyl group groufgj an

group Rgich asy Yy
3-thienyl groulg

2- benzot hi azol f/Re roup R Iﬁese tﬁ i]haveg 2 dsubst it uent,
and the exanples ’&f th dst i B ard t i’se al kyl

groups, al koxy groups, aryl groups and hal ogen groups

whett Ofh GRaKeal FThesalaSU1Pe), H4eid RelreAh? diRife B dBFEARM and
with the alkyl group, ar al kyl group, aryl group,

rér'ﬁrt%eraooonI%%F%u:odtgH{%%ﬁ‘c%[&ggl %%BBO&EBC(%}% Bu and Rie

subst i t uent seI f have subst i t uent | ncl u
represank §p afky ggoupav T8 A:fgh &ﬁf@wgmup

hal ogen at ons nenti oned above Al so, the acr I|c ester
whielhomay rhave: ad substibeends pant aryll group whinbomay have a
preferably represented by General Formula (1.2) bel ow
sEbstifeit] &l heosivdyelid dupy whidh Imﬁ?pﬁih%hlaﬂaiment or a

PCT/ JP20061309769 R13. | . R74 4 0 11

halogen atom, Art represents an a].'l:ylene group which may have a
substituent, an arylene group which may have a substituent, a bivalent
condensed polycyclic hydrocarbon group which may have a substituent or
a bivalent hetervcyclic group which may have a substituent; Bz and Bis
represent an alkyl group which may have a subsidtuent, an aralkyl group
Whicil may have a substitueni, an aryl group which may have a
substituent, a heterocychic group which may have a substituent or a
condensed polycyclic hydrocarbon group which may have a substituent,
and Ris and Ri4 may be bonded together to form a heterocyele; e, f, g and
h are the same or different and represent an integer of zere to four.

In General Formula (1-2}), R7 and Ry represent a hydrogen atom
or a methyl group, and they are the same or different., Since the
hydrogen atom and the methyl group cauwse the difference in radical
polymerization, they are appropriately selected and used according to the

use environment.
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H2C=C-CO" N ~Rs~c (Rio)f (R1) g (IL)h where, in
Ceneral Fornmula (1-2), R7 and Rs are the sane or

wodbideimnt and represent a hydrogen atom or gciBRRbk09760

group; % Rio, Ru and RL2 represent an al kyl group

whi ch .phave a substituent,_an al kox roup 5 which

nay hﬂ?@y @Bﬁﬂﬂiﬁﬁeﬁf Bog fzor Fin gndﬁm'\{m%cﬁygmmaue tg the
substituent, a heterocyclic group which may have a

adlopk groups; ttheralkoxh giroups) thieomy) groupscirechetrscyulic groups
al kyl ene group which may have a substituent, an

o@r Yhenbalisgsip bt deikribade far SGEﬁéfauuq'aﬁ-mﬂabi(J(ﬁD €lbove,

condensed pol ycyclic hydrocarbon group which may have

Sy Rl S8, MBI G Ay P, o v

an_al kyl .gro whi ch, may have a bstituent,, an .
dpupg, it iig,he HRR, 05y e 14 Ruibetitupnty,  Bpecific
group which may have a  substituent, a heterocyclic
egagiplen i theapbsiatuent ioghyls these aloylagroupsd groups,
pol ycycl i c hydrocarbon group which may have a

asybgtuiipsennd hhfogedafoam arditidhédapodee bonded toget her

to forma heterocycle; e, f, g and h are the sane or

di ff eppREifd baatipleg ot A0 Magas gh ABiflehd %fy?ié{lpo gduth as

Ceneral Fornmula (1-2), R7 and Rs repre gen

t g and they are the same or )

o P8, ool e 1RLCHRIGRE LR o ksl EFER e oo 1.2
roup cause thi difference in radical 20

Pg'&lﬂy' Ry 1.4 ¥lere H9uBp % 4 lephesglang: sxpumhand 2,6-
used according to the use environnent. 44 WO
mapbshylenesgragy/ 4 tdeae s condenssp guilfiyeliexhydtoesrindn group
Rs, Ro, Rh and R 2 are synonynous to the al kyl
sgebups flhictenplidens; g UP bivdlBat Hatkratyele groufesuch as 2,5-

het er ocycl i ¢ groups
thienylene and 2,5-dithienylene. These may have a substituent, end

the specific examples of the substituent ineclude those alkyl groups,
alkoxy groups, aryl groups or halogen atoms, respectively. Regarding
the arylene group, the phenyl group may be a bivalent group which is
bonded with a bivalent group such as oxygen atom, CHz and C(CHJ).
Specific examples of Ris and Ris include the above-mentioned
alkyl groups; aralkyl groupa such as benzyl group and 1-naphtylmethyl
group; the above'mentioned aryl groups; the above-mentioned
heterocyelic groups; the above-mentioned condensed polycyclic
hydrocarbon groups; and heterocyclic groups such as carbazole group
which is formed by bondirg Ris and R4, and each of these may have a

substituent. Specific examples of the substituent include the above-

45
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or the hal ogen atons described for General Fornula

- ove, respectively. Anong these, the
W“gﬂ“&ﬁ@??t he el koxy groups, the aryl 5 groupsrﬁbﬁ?gﬁm"”@
het erocyclic groups may have a substituent. Specific

eantiphed allyl fenfis) slkéxie proupl; 4198 grbepe avdkBhlogen atoms,

groups, al koxy groups, aryl groups and hal ogen atons

rggigﬂitﬁrégfl above. Specific exanples of Ar4 include an
al’kyl ene group such as nethyl ene group and

1, 2-ethyl ene droup: _an _arylene gro uch,as 1,2- 10_ .
phenyene @%ﬂo%ﬁfﬂfﬂ Eﬁgﬁ?eﬁ‘i/?@ﬁ%“gr%@ﬁ%tﬁ |?J§P@r‘f§/|]]e?1és a
group and 2, 6_napht hyl ene, grqup; a_bi val ent condensed
cammpans prefexahly e'apmﬁﬁfn&#'%&ﬁ Ganeral Formule .(b-.as belnane;
and a bival ent heterocyclic group such as 2, 5-
<(Girearg] Formankal (2-33>- di t hi enyl ene. These may have a
substituent, and the specific exanples of the
substituent include those al kyl groups, is al koxy
groups, aryl groups or h 2at ons, respectively.
Regarding the arylene groug, the phenyl group may be
a bivalent group which is .Afagded with a bival ent
group such as oxygen atom &4 C(CHa). Specific
exanples of Rix and R o i s¥er t H®m above- nenti oned
al kyl groups; aral kyl groupqg such as benzyl group and
1- naphtyl net hyl 20 group;_-t¥e above-nenti oned aryl
groups; the above-nentiongd he ﬁ%gcyclic groups; the

C

hc hydrocarbon
groups; and@het erocyclic grdups such as ca&%ol e
grouq.lzc\a&&.cﬁ_i@ £Q bandi ' 0 wiHeach
C ex EI es of
I

of these bmy hag
t he substfftBuent
--- WD 2006112118

where, in General Formula (1-3), Ri5 and Ris are the same or different
and represent a hydrogen atom or a methyl group; Ris, Ris, Ri, Rep, Res
and Rp; represent an alkyl group which may have a substituent, an
alkoxy group which may have a substituent, an aryl group which may
have a Bu]:usl:i;uent, a heterocyelic group which may have a substituent or
a halogen atom; Rg; and Bz represent an, alkyl group which may have a
substituent, an aralkyl group which may have a substituent, an aryl
‘group which may have a substituent, a heterocyclic ‘group which may
have a substituent or a condensed polyeyelic hydrocarbon group which
may have a substituent, and Re1 and Rse may be bonded together to form
a heterocycle; i, j, k, 1, m and 2 are the same or different and represent

an integer of zero to four.
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menti oned al kyl groups, al koxy groups, aryl groups and
hal ogen atons, respectively. Also, the acrylic ester

woeoRyruad related to the aspect 1.1 is a Cconppyifzousuvree

preferably represented by General Formula (1-3) bel ow

5 <CGeneral Formula (1-3)> Ral.N RZ2 ~( R291m | (R24)

n ~0in Ganeral Foraudad1:3, Rica6dRielrepkent a Bydedet) atom
(14j- (P-1ik ("41 where, in General Fornmula (1-8), RI15
o2ngl inkihyBregoipe smalvehey gid ftheesBimeans AHFr8AENt Sface the
hydrogen atom or a nethyl group; R17, Rls, Rxs, Rte,

subs?ﬁ]gaétﬁtﬁp Addih Z’F'%t@ g%%‘?}lz, %@C%ﬁe&%@&hﬁi’ talical
pEibrEERE ﬂig @{% antiriitately Selettin and Haed sperding to the

substituent or a halogen atom R21 and Rzs represent

ugA SHVESALIBERp whi ch nay have a substituent, an

aral kyl group which nmay have a substituent, an aryl

gr oup Spkiific exymiplase o Bypb¥ths,t RentRaea Rigteiid Bx| inelude the
group which may 15 have a substituent or a condensed

aPBt Y aYEhiiéndty ERSAips) " AWBptiretips TBY- D 8¥¢urd, heterocyelic

substituent, and Rzn and Rm nay’ be bonded t ogef her to

r @%P?eren aﬁ%&#@sﬁréﬁ?@%@h%ﬁe&kggaﬁﬁghegﬁe

four. A
Eroups, 1&3 aryl groups or the heterocyclie groups may have a

gubstituent. Specific examples of the substituent include those alkyl
groups, alkoxy groups, aryl gronpa and halogen atoms mentioned above.
Specific examples of Bz and Rex include the above-mentioned
alkyl groups, aralliyl groups, aryl groups, heterocyelic groups and the
condensed polycyclic hydrocarbon groups, and each of these may have a
substituent. Specific examplea of the substituent include those alkyl
groups, aiknxy groupa, aryl groups and halogen atoma mentioned above.
<Arrylic ester compound related to aspect 2-1>
An acrylic ester compound related to an aspect 2-1 of the present
invenftion preferably m a compound represented by General Formula (2-
1) below.
<General Formula (2-1)>

R

& E—0=CH,

H:|E=E25 ] jm—aﬁ—mt E;GH
(R} (Reslq (Rﬁ}r { Raos
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WO 20061121187 PCTI JP2006/ 309769 I n General Fornmul a

wn&@gﬁi m R o and Rio represent a hydrogen aton%gﬁgﬁﬂuﬁﬂuwﬁy

group, and - they are the same or dif
Since the hydrogen atom and'the nethyl group nobuse

whbfe, dhiGeiaat ForinuladRed| Ry, Ba| ReeandRioarepredemt ai alkyl

appropriately selected and used according to the 5

ﬁiﬁgﬁgé f eiglapy whilith ml
g:}@@ 1L$R’za an Y ?%%igﬁ?ﬁeéad%ﬁﬁnent ?‘oﬁed al k d}‘ Ba?ea
al kox ou [
sheBiia ok 2 b EFOUE ShiEh AaR oY £UBRALSGH: o ﬁetmrdm
groups, the al koxy groups, the ar groups or
emEpeFRigh Imay ghatp & FRYIRBANL0R & i‘é\!ﬁ% ; Ror‘and Fao
Specific exanples of the substituent incl ude those

regirksant zn allpd, graupoxbicy map haversy substdpentaan drallglaroup

atons nentioned above. Specific exanples of R$i and

whad ifgyUHavehe ahibyerisi] i onesodl kybugr alich magl heave a
groups, aryl groups, heterocycllc groups and the

d at

mﬁ%@&ggﬁgyam%e%% ?‘ﬂjsq)l t uent peci FI c%

the substit uent cl ude ,t hose al k 0X

ﬁﬂﬁrymgwba mag hayeoh St gﬁgﬁénﬁ;‘% &ﬁ@ﬁ%b‘\k

C l'ic ester conpound related_to aspect 2-1> An
ewyfein@ tedhese infpensral Esrmua (B5 mfl.E&peda are thy sape or

present invention preferably is a conpound
diffepees and edpbysctit mar Aitefar ofideas t8fo20 1) bel ow.

-General Formula (2-1)> ORs1 RmD F,Cc- - ,! -Ar °

- C=r Kfy Gleneral Formula (2-1) above, Rzs and Bzs may be a hydrogen
atu;n or a methyl group, and they ere the same or different. As
mentioned above, since the hydrogen atom and the methyl group cause
the difference in chain pelymerization such as radical polymerization,
they are appropriately selected and used according to the use
environment.

Specific examplea of Rz7, Rea, Bzs and Rg include the abave-
mentioned alkyl groups, alkoxy groups, aryl groups, heteroeyelic groups
and haloger atoms, respectively. Among these, the alkyl groups, the
alkoxy groups, the aryl groups or the heterocyclic groups may have a
subatituent. Specific examples of the substituent include these alkyl
eroups, alkoxy groups, aryl groups and halogen atoms mentioned above.

Specific examples of Ra, and Raz include the above-mentioned
alkyl groups, aralkyl groups, aryl groups or heterocyclic groups, and each

of these may bave a aubstituent. Specific examples of the aubstituent
43
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[-r~r r1R1~PI ~411r ~ ! 47 11 W
20061121187 PCTI JP20061309769 where, in Genera

woRoemim7(2-1), Rzr, [la, Rs and Reo represenpcgypadoldorss

group which may have a substituent, an al koxy group

hi y have a substituent, an aryl group which may
m&%%@ﬁﬁiﬁﬁﬂpﬂaﬂmgw&m aryl groups anddalngyn atoms
have a substituent or a halogen atom Ral and F. 5
mepiesedhabave.al kyl group whi ch may have a substituent

an aral kyl group which may have a substituent,” an

aryl @pedificvMexaipley BAVAr® ilhdd | {Riat ’re?resented gy the

het erocyclic group which may have a substituent or

lRC ' QI el e tigwent: %
ﬂl% an du%rh% %%gg%eqw vV a%%ﬁ%%%@ﬁ%%ﬁ@a%ﬂhm sroup
Faryrula (2): p ., and. a the. sane or _io .
Wt iy, e nt, g ?ﬁbﬁgﬁw eondenses, polyaydic

General Formula (2-1) above, Rrs and Rss may be a
bAn  grewp owhichetmey davep,a asubatitmendr éntlwde those
same or different, As nentioned above, since the
réyniwegtd hy the fintnake (@7 (G1Tpbessise the
difference in chain polynerization such as radica
pol y Bpb&fiel Shmpfs! HEthe Rrphp' ks %ﬂpégiﬁl 5F t8E FHident

used according to the use environnent. ec

; 1 e Ran d 0| de, the -
AR et Dpntel Memine (6D 131 VGrBERLD) above
. heterocyclj ¢ grouyps .and hal ogen, atons, respectively.
Emwt%%ﬁﬁﬂvﬁe%atkﬁeaﬁ pairaiyye componpds aroumd, to be
the aryl groups or the heterrocyclic groups may have a
C@lﬁiﬂﬂiﬂégﬂnﬂﬁgﬂﬁ presendipiestion. t he substituent
i ncl ude those al kyl

First, ncrylic ester compounds of the present invention

represented by General Formulae (1-1) to (1-3) above are shown below as

formulae {(D-1) ta (D-57).
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groups al koxy groups, aryl groups and hal ogen at ons
floned above. Specific exanples of Rol and _Rsa

WDF?Pé 1EH87 t he above- nentioned al kyl groups, a?E\T‘FT]TWMﬂﬁg

groups, aryl groups or heterocyclic groups, and each

25 of these may have a substituent. Specific exanples

of the aubstituerftC @b ... C e - VO

20061121187 PCTI ] P8« i ncl ude those al kyl

groups, Qal kgeey grye4 “_ougggand halogen at ons :
neﬂﬁﬁﬁﬁ@dﬂ-o L Sgedt ¢ fexkam Hel ude !
t hose representeo Dy th lae (C1) to (G 6)

above, and speC|f|cHexaanes of the arylene group 5

which may have a ¢uq§%|tuent and the bival ent

condensed pol ycy¢ ydrocar bon group whi ch may have

a subatu;uent |ncIu émhhose repregented by the

for gelagt CCF7)3 1@ (3 ! _.,g he egpgpl es of

the ‘achylic ‘e np { or_¢£ ent i nvention

represented by GEneraI Eﬁ{nulae (1 1) to (1-3) and

(2-1) above tois glhenqas foll ows, but these

[ [ not to be construed as

limting the present “’ventlon First, acrylic ester

conpoue%; of the oreseft i nvent i ong represented by

ngﬁ{cca)grmla ' ' ( ) Y497} lﬁ%‘:ﬁ{e o

----------------- VO 20061121187 PCT/JP20061309769
I-hcu -I‘GHG

9 i 2
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NYCN.CH A~ K2c HGA A G C-yl -1} CH, HG

OHGHmM?2) CH Fi N3 O ~~ (A3) HOC, N..GC3 fl

woQde/2iseH2 © H2C i-0 N -~ C Flz D 6) HsC. Ngbririsekhdyree
(DH2CPH C -a-rH2 s) WO 2006/ 121187 PCTI JP20061309769
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n 11 HaC CGCQAN-C0-CH2 CD-49} L~H3 ~H, 58 - -

-------------- WO 20061121187 PCf1 SP20061309769 H3q

Fia N HACHZ (D-50) CH3 Hac'N C

L3

gl OO ob o 0
HaCO CHHy
LT

o7

b e LR E S Fo LTk o T Ll N UL TR RO -



HOC CH3 HzC - -O ~Hx m51] F120H G Cctsl (D 5%]
59 WD 20861121187 PCT/JP2006/ 309769 Mac Ha F_R

WO ISP 3T (A 53] CH3 F13CFUCC~ C Ha o n o (HEEH006399769
Ho-CHCH2 g C~- -NO W5 ) HRHOCG No-CHCH HI (
58) HZCHN-GHCH2 a s 450 [0-s7) HYCHCO N d-C
HCHz F F Next, acrylic ester conpounds of the
present invention K ‘m"ﬁ"é‘ent ed by Ceneral Fornmul ae
(2-1) above are shown.hel ow as

HyC—C—CH;

(D-47)

(D-48)

. Q
D—E—E=1:H: (D-49)

ne=c—G-0—
SHy

Hy

o8

_——rs



formulae E-1) to (E-33). 60 WD 20061121187
PCl' / JP2006/ 309769 0 11 lix -C (E ~Fy Ha a v (B-2)

wo Ry - ON--C C K -H-~-CHc~ cenr-c CH, ¢ 0076
CHEw CHJ Hz HO CH cl-6 0 (E-6) K C-K CRCETHag007es

H--0 -C~CH2 (E-7) CH3 CHa 0 & CH 00 (E-9) C-b I
S

HaG,

Ha
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61 ; WD 2006/121117 PCT1JP200(1309769 ~ o (E 1n)

CE-11). H- A~ HCHZ fE 193 CH, 2c Ho- 0 o H, 5'13%5
“’“é‘%”&ﬁf?o N CH (E-14) H8 Fj-CH CE-15) LTiEr2004/308769

A cl~ Hr- i d--4 ~O- HCHz s° F1 62 WD 20061121187

PCT/ JP20061309769 0 -4 177 C 4 0 0 H2C=0 N-()--G ¢

H2 (E-18) tQ g, Hy
Y
oo OO Goion o

(D-54)

(D-56)

(D-56)

D-57

Next, acrylic esier compounds of the present invention
represented by General Formulae (2-1) above are shown below as

formulae {(E-1) to (E-33).

a0



YCHC' ~F6 Of Ap Hzr ~ -0- ~ NN 4-LCCH, (E-109)
H7 Ha HC 0 ec . 0-- QNH cE-ad) 631 WO

wo0208m211¥32187 PCTI JP2006/ 309769 CL "0 oo O HPHI‘MGHUET&B

t8-211 OO OBOO Hx (E-22) r6 ~cry N Hxc Fi
CE-23) cry GML o ~0 -h ~~ -CA-h tE-247 -~-Ory
(E-25) 64 - ----gx-------- TR

o Ty
e raa®aBa e o @D

ny Hy

o H: CHy
H;D-ﬁ—d —O—D—E—ﬂ&b s —N——O—‘O—G—E—EIGHE (E-2)
Hge=G-C N—C —C —F E-c-cr, (E8)

CHs EHy

Hals Ha

CHy CHy

Gl

Tlh T o Ta
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V\D 20061121197 Pcr/3P20061309769 QFy H 1~ { -p-0 CHy
~i~~f6 ON CH (E-27) F HcCH 2024(:042 ;1?69

“'“%}’ 13U8% 1y CH 200 CH2CHzcF6 H ami Q H CHx E-H ”1’1%“

~ (E-31) F O H2CHI NO CaCHz (Z-82) H FI H~Nz
(E— 89) NJ CWThe acrylic eater conmpounds of the
present invention represented by CGeneral Fornul ae
(1-1) to (1-3) and ﬂ [e hovel substances, and
they may be synthes'"e' " OS5I ng the hydroxy conpound
represenbed by s ~Q %)
and {as,
respect‘ﬁHa/eI Y, by
acryl oyl chloride or

(E-12)

(E-18)

{(E-12)

(E-15)

(E-18)

62



WA 20061121187 PCTI JP20061309769 For exanple, a
hydroxy compound is synthesized with the follow ng

woRbRgReigse, and the obtai ned hydroxy conpound tﬁ'fmnnﬁmmmg

reacted with acryloyl chloride or nethacryloyl

chl oride. Thus, an acrylic conpound or a nethacrylic
conpound of the present invention nay be easily 5
syntheS|zed <GEnﬁ'ﬁ Formﬂ_'ﬁl 1-1)> Ara HO. N CH
(R3)a (f"4)b [') G~ d whekgse in General Fornul a
(1-1-1), B.3, RA Rs and Bc rgpresent an alkyl group
whi ch nay have a § ".tltuent an alkoxy group which

haV&= jeter goiichi ¢ % o % nmay
have a substltuent uaen aton1 Ars represents
an al kyl group whi A, an

aral kyl group whi ci@my havesubst it uent, an aryl
group which may havd a substlt"ent a condensed

pol ycycl i c hydroc r oupHgMite™ may have a
substituent or 15 h rocy  CgTf oup whi ch may have
a subs_ltuent an may be bonded

L 74 F ghoNDy Byhe ax r t
group, . weh . ypefycl i ydegcar ban 18
t he heterocycllc gtap stgh N, C, CH2 or C(CH 2;

a, b, c and d are the me or di rent and represent
an integer of zero to ur. 20 eral Fornmul a
(1-2-1)> 66 WO 20064421187 EFT b2006/309769

R13~-N~R14 ¢ CH; ¢ Ha
G o
el O-OD-QFO-O ol wm

H‘J

fo 2o

g o (O %@Oﬂ @20
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14 4H ~R(r) ~B LR1)f (Al) g (R 44 where, in Ceneral
Formula (1-2-1), R(r), R o, Ruand Ri represent an

wn&?WF"@? oup which may have a sabstituent, anFal/lR06309769

group which may have a substituent, an aryl group
whi ch may have a substituent, a s heterocyclic group
whi ch may have ubgdsl, t ugsat hal ogen atom Ar4
represents an MSZ h may have a
subatituent, an ar p which may have a
substituent, a bi =ﬁ yclic group which may
have a substituent~0 £nt condensed pol ycyclic
hydr ocar bon gr oup- Rave a substituent, and
[ogether to forma

R13 and R14 may bé
he cl& e i, 1¢E§§§ﬁ5 9@ glffer_
ang epre ‘ ' ze t our . H<&eneﬁgﬁ]

Formula (1.3-1)R21 ~ RR2 ~R23}m t24) n ~(R17) (R=4]

(Rl k {RzD) 6;&@@\@ WD 200611211B7

PCTI JP2006/ 309 e, ral Fornmula RI-1,

R18, R19, PM Res _.aRd Ras regresent an al kyl group
' : ' An al koxy group which

may have a substlt nt Il group which may have a
: [ roup whi ch may have a

3 Ral,, ard R22
re ?—an _' @“ ‘ a=~+=—l:H: (E-22)
subst uent an aralky group

substituent, an aryl

(| ene

64
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group which may have a suhstituent, a heterocyclic

group which may have a subst-ituent or a condensed
woRodeyey@ri ¢ hydrocarbon group which may have pgrprassnins

suhstituent, and R21 and R22 maybe bonded together to

form 10 a heterocycle; k, I, in and in are the sanme or

di fferent gand represent an integer of zero to four

] ! - ; - G- 8Ar N-H (Rr)p
) 0TS wher® 4 i 4 CentTat Fofnul alE-26)

(2-1-1), Rte Rte R29 and Rao represent an 15 al kyl
group mhlph may have a eubstituent . an al koxy group

| & L L i

GHNi cIE-ﬁw)y
and Res

represe an al kyl Mak
an ara group B bstrtuent an

aryl "'“_. Whl Ch
49 B sub!sthﬂzﬂ{EQé\re

netofors

represents an 68 1 ------ ------- V\D 20061121187

S I

hydrocarbon‘group mhrch nay have a substrtuent p, q,
r and a are the sang or different and s represent an

(E-30)

{E-91)

(E-82)

(E-39)

The acrylic ester compounds of the present invention represented
by General Formulae (1-1) to (1-3) and (2-1) are novel substances, and
they may be synthesized by using the hydroxy compound represented by
General Formulae (1-1-1) to (1-3-1) and (2-1-1) as manufacturing
intermediates, respectively, and by reacting these intermediates with

acryloyl chloride or methaeryloyl chloride.
&5
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<Synt hesi s of hydroxy conmpound> As shown in Reaction
Formula (a), a nethoxy conpound (El) as a raw
wnﬁ%ﬁ?’ﬂﬁ? i s denet hyl ated by nmeans of a her et bf HI006:309769
known method to synthesize a hydroxy conpound (E2)
(' synFbet éxamphs;eas t@fdraxjny@tnawunaowogﬁaﬂﬁegizeg with the
eac

denethylat on'). Here, the structural fornmula o
ﬁﬂpjmggrﬂ.d'ﬁg ' ' [ s .
compound (E%ﬁ%&;&entgg{dgﬂ%g ouﬁgf %@ﬁgt%ﬁ%?ﬁ?‘%e with
I ory espon t 0t hat, of .t he dr oxy conpounds
a0, ABRLer P ahibeitvieef Hhifridqc) THEs. (3 deavhe iRwpound

corrpour];j (Ei#‘ 1s represents a nethoxy conpound with
OF 1o TREHRIEER oeomrannd celithp Presemk mvertiuc thay be easily
Formula (a)> HH G HGR RR R (E) (E2) where, in
syxddenized- Fornula (a), Ris synonynous to Rs to Re, RO
to'Riz, 20 Rz7 to Rio and R27 to Eao in Ceneral
<Gener1orrduls (1-19)$1-3-1) and (2-1 . 69 ------ -----
--- -- - WD 20061121187 PCT/ JF20061309769 Exanpl es
of the denethylation includes a nmethod using acids
such as concentrated hydro oric acid, bydrobromc
aci d, hydrnimdj cid, j f ceti c,agi dAHpyri di ne
hydr ochl ori dg™, [ al um num
chl oride, al yn e and boron
5 tetrabrom de;
organonetal | i

where, in General Formula (1-1-1), Rs, Rs, B5 and Bs represent an allkyl
group which may have a substituent, an alkoxy group which may have a
substitvent, an aryl group which may have a substituent, a heterocyclic
group which may have a substituent or a halogen atom; Ard represents
an alky] group which may have a substituent, an aralkyl group which
may have a substituent, an aryl group which may have a substituent, a
condensed polycyclic hydrocarbon group which may have a substituent or
A heteracyclic group w]:igh may kave a substituent, and sach gubstituent
may be bonded with the alkyl group, the aralkyl group, the aryl group,
the condensed polycyclic hydrocarbon group or the heterneyelic group
through N, O, CHz or C(CHy)z &, b, ¢ and d are the same or different and
represent an integer of zero to four.

<General Formula (1-2-1)>

66



10

such as potassi um hydroxi de, Gignard reagent,
sodi um butanol, |ithium bi phenyl, |ithium

woheRidgmeo!l | i dine, |ithium di phenyl phosphi de- pFaEpaRshoaTss

sodi um t hi ol at e-DMF. Anpbng t hese, nethods using boron
tribrom de and sodium 10 thiol ate-DWVF are
particularly effective, Byi~tbBisgynthetic nethod for
obtai ning the internediate the present invention is
not restricted to these. Spﬁ{-ﬂfl c synthetic exanples
are described hereinafter |n| Exanpl es. The dr oxy

conpound of H sent the 15
synt hesi s abov, e expression of
) a -1-1).

General Fornul 1- 1-
Exanpl es of Rs é’ R72 r to and R27 to
Rw are equival e TS thEE C(I’Ii(; 13&neral

Forrmulae (1- 1) to (1 3) and (2-1). <3ynthesis of

acrylic conpound or methacrylic conpound> 20 As shown
wheme dot Generalr Formula){(1- %lﬁyﬂu.oﬂ,m,c&manﬂj RiEXeprssent an
used as a manufacturing internedi ate, and an acrylic

mFNavieSa SBEHEGEE b hllidS/ girnﬁp/ wHigh Smay

eprap Rbaag
of a heretofore known esterlflcatlon met ho

BB %F%ﬁ%fgy%?ﬂ R éﬂﬂﬁ%&%i Jpbetituent, a

R o 0 5 B0 s s

represptyaueilkylersy grmm whidusnay dree & subetipeents apoarylens
that of the hydroxy conpounds represented by General

groupwldeh (iaz hbyetos(hstiubntaa bitdeht Detetgclid gronp which

represents a conpound
maey bave a substituent or a bivalent condensed polycycelic hydrocarbon

group which may have a substituent, and Biy and R,y may be bonded
bogether to form a hetervcycle; e, £, g and h are the same or different and
repregent an integer of zero to four.

<(General Forrnula (1-3-1)>

- eemm—m——  lamoaar

CAAL AT L amEE 111007 B =13 1 =11 mirrars om0

L il

TS O o



whose structural formnmula corresponds to that of the
acrﬁ%ic ester conpound represented by Genera
WO RMSHAIBE (1-1) to (1-3) and (2-1). 5 <React i BRT/EFPPg 08769
(b)> 0 If HOHZGCC-C0O PP R R (E2) RR (E3) R
w6 E in| R &) RR RSa SHIQNEIRUREC
to Fés,mRaGﬁtB% 2, R17n1(o%R£}r21 Rely iy FAORMR R afid Ry
ae (1-1- 0 {1-3-1) .a 2-1- 1 and
el b HEH B et i iy by bbb o slios fronp
in Geperal to Fqrnulae (1-1). to (1-3), .and (2-1).
veha Fubpgteenty, apc apyh ETBRD owhich may have a
met bacryl ation include a reaction of a hydroxy
. subghimend, EEBptanociclic gybup which aeayrdicvennybubstitiend, or a
or an ester conpound, acid halide or acid anhydride of
5 halges ataibRXyhhd Rel fpredéni-ah I@ir6up AFhAM MaxChave a
ester conpound may be synthesized by heating and
BAHdaRd, Yot BrRGY Gy OIPRURG ot
Sacry I C b??dgﬁnt Yg%®§§?§g%§g¥?%ﬂﬁ%gﬁg?§§ |hﬁ§ﬁ&’%n'aqd
organi,c solvent. |t .al sq be_synt hesi zed si Yy, by
efutls WHIGR Jby dra%g, o Mg bet & B (Blithodnay
an organi ¢ solvent under the presence of an alkali 20
have, i pabsidment orp amdensed molycalicshy deacarkm igreup debich
al kalis such as sodi um hydr oxi de and potassi um
miaydhawe o epbakitemts and Rii mind Reb esgobe boadeddopedes to form
such as triathylam ne and pyridi ne. Exanples of the
10 a hkterocycle; 1, j, k, I, m and m are the same or different and represent

an integer of zero to four.

<{(ieneral Formula (2-1-1)>

HGWJ;_MH-.LWDH

( Fl;r)p (Ras)q (_'L;)r (Ra)s

where, in General Formula (2-1-1), Res, Rzs, Reo and Rap represent an
15  alkyl group which may have a substituent, an alkoxy group which may
have a substituent, an aryl group which may have a substituent, a
heterocyelic group which may have a substituent or a halogen atom: Rg;
and Rjs represent an alkyl growp which may have a subsiituent, an
aralkyl group which may have a substituent, an aryl group which may
20 | have a substituent, a heterocyclic group which may have a substituent or

a heterocyclic group which may have a substituent; Ar® represents an
bl
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---------- WO 20061121187
PCTI . IP26061349769 organi ¢ sol vent used for the

woRBRAb1@R | ncl udes a hydrocarbon sol vent suchEC FP2006/309769
ur n; an

tol uene; an ether solvent such as tetrahydro n;
ester solvent such as ethyl acetate; a ketone sol vent

adlgylena sgremiphyhieh iy Kedvena ; submiituent)ahn ganlanl wadkip Whmh

such as chloroform Specific synthetic exarrpl es are

iy baven EiBsRhemth 8 vl itNote er%x-ge e 1}ma‘(y\;mve a

compounds represent ed by Ceneral

Bbstibont) of A bivalerls SAACAY, ﬁ@fﬂaﬁﬁéﬁﬁe&ﬁﬁim iin wpich
Y et hav'%érmﬁpep%ihig%a@irsg%ﬁ Sé’aﬁxggfqr;%g%wt and

function with high hole mobility is provided.
TERARSPRb AR igfkegur ofipeirg ke fowmbi | ity such as radi cal
pol yneri zability -may be provided as well since an

<Symphesis of badrety compbhiad®»yl i c ester group is

i ntroduced. Therefore a cured resin filmwth high

F:?ZZ{%H on of uItravr (?brﬁﬁ?\?\)hraye%roﬁr ays Ig&ma
| nl:ﬁﬁﬂ% or . %%ﬂg%ﬁﬁfﬁé?aﬁ%gﬂgiﬁ%& ﬂ%ﬁ/%ﬂ@ﬁ@“d to

m formafi Qn properties, gﬁl t hey can neet the
SE% i h icemporesh L i prapssss phia dydroxy
heat resistance; noreover, they can provide favorable

ﬂmﬂgsﬂthyaﬂmpethylapnnﬂertl es as wel|. Because of such
superior properties, they are 20 extrenely useful as

an or Hené,C thenstruebdlal MigrehiRl Jfobadi! édiHpo@hda Reaction
seni conduct or devi ces such as or geni c

Fﬁ%’g‘gﬁw&%rgam C soﬁg'?i ceﬁ?rmzfrgjg E%Hm{q%uunﬂ
whoRY shSactib S fo RS W riponds B GnE twﬁyém%; compounds

represented by General Formulae {6) to (8), and the compound (EI)

represenis a methoxy compound with the corresponding structural

formula.
-'-:Rea_ctiun Formula (a)>
H; cO HO
S
R R R R
(E1}" (E2)

where, in Reaction Formula (a), R is synonymous -tn Ra to Rg, Bs to Rz,
Hir to Rzo and Roy to Hao in General Formulae (1-1-1) to (1-3-1) and (2-1-
1.

69
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has a favorable conpatibility with other nononers.
|l es of the 25 other nononers 'include
wntzp'?(’@f Wyl ol prupane triacrylate, 72 | WO 200B€T4F2085309769
PCT/ JP20061309769 tri net hyl ol propane

rou: EdCRESCHC g g SBEIENE. 1" R eine acia

oPeh 16, GeAPEGo A BHEO7ipBl 2eio Ry draba R e, By driodic acid

trlnethylolpropane pro Iene oxi de- nodi fi ed
trifiugzpyteticasid] ppridoge gxy droshlgridendnpgpasivm iodide etherate,
herei nafter abbreviated as TO nodified!),
alomivthy | chllgride,aatusdpnol dabaiide "boedn etibroraiiey leaide boron
trimethyl ol propane al kyI ene-nodified trinmethacryl ate,

" I r
tREALASRYAd Ad@a ycero o aaa&[e%Eatﬁi hhbfletallic reagents

tetraacr ate ate cero

chI or ol%grl n- n&&% tr Iggg% o#ﬂ%é\%ﬁ&%ﬁ’%‘&l -butanol,

tr| acryl tris(acryl oxyet hyl.) i sgevanur at e, )
Riehorih | Libkiure iaieg paliding; SEhiwa: diphenpphosphide

raprol actone-nodi fi ed hexaacrylate, dipentaerythritol

THY aedypeivooethplded) ME. ky| at ed  di pentaerythritol

pent aacryl ate, al kyl ated di pentaerythritol

t et r agghiyh@t thess| kiethéds diigiapt drdh Nidibfdmide and sndlu.m
tri acryl ate, dinethyl ol propane 15 tetraacryl ate,

tt SIS yweﬁ% gnﬁk—{l%g] R A BY ke thd ML Lik Sethod for
B 0 AL SRR 000G i o 1

they may be used in _conbination and_m xed in an

these| | cOpedibe syRbhaiiel eramples paxesedescribpd Nhemeinaiter in
whi ch nay be sel ected according to the denand

Fixammpleteri stics to be achi eved. The m xed quantities

of these nononers vary accordi ng

The hydroxy compound of the present invention obtained by the

synthesis above is characterized by the expression of General Formulae
(1-1-1) to {1-3-1) and (2-1-1). Examples of Ry to Rs, Rs to Ris, Ri7 to Rap
and Rzr to Hap are equivalent to those deseribed for General Formulae (1-
D to (1-8} and (2-1).

<3ynthesis of acrylic compound or methaerylic compound:

As shown in Reaction Formula (b), a hydroxy compound (E2) is
used as & manufacturing intermediate, and an acrylic ester compound
(K3) is synthesized similarly by means of a heretofore known
esterification method (‘acxylation or methacrylation process”. HEIE! the
gsiructural formula of each compound in Reaction Formula (b) is

abbreviated. (E2) represents a compound whose structural formula
70
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to applications; for an application to the charge
transport |ayer of an el ectrophotographic

wo BhiRheaepduct or, the mxing ratio of the nonopegbRcsfB769

acrylic ester conmpound on a nmass basis is usually

around 0.01 %to 25 7,500 and preferably around | %
comrespénds 1y Theo -:if(lﬂﬁl]hﬁdmﬁir BoinybuAde GEpesstaded by General
<Acrylic ester conmpound related to aspect 1-2> An

Fogmyllas (BsI-8) t6 (B INgnddi2al-9), hadam- Eﬁﬁiﬁ‘éﬁeﬂtsza'c‘irmpuund

preferably a conpound represent ed by General Formul

w&r émﬁlﬂcﬁﬁﬂg%ﬁﬁ{fm )&?%ﬂ&d}sl té) Eh%leﬁetthgz . er aester
o ROBHRE 2hPrasbite by Ciyormh Horprop AR et Diand G-

roup which may, _have a substltuent an al koxy group
< jongpraada ®subst i tuent, an aryl group which may
have a substrtuent a heterocyclrc group which 1o may

have a suhstituent or a hal ogen atom° 1 and mare the
'_Ezame or different @mnd representy, eger of zero to
eneral Formula ({1-4 B

repf¢esent ger—atwom or a hyl

Af or different. Since thé&
at om ahd t he met yl group cause the differef
radi cg 1Z$?SO| yngri zation, they are appropry ately
sel ect ed used accor di ng to the wuse environB#nt.

J

where, in Reaction Formula (b}, B is synonymous fo Rs to Bs, Re to Bis,
Ri7 to Rpo and Rey to Rep in General Formulae (1-1-1) to {1-8-1) and (2-1-
1}, and R’ is synonymous to R, Bz, Rz, Rs, Ris, Ris, Res and Rag in General
Formulae {1-1) to (1-3) and (2-1).

Examples of the methods for acrylation or methacrylation include
a reaction of a hydroxy compound, (£2) with acrylic acid or methacrylic
acid, or an ester compound, acid halide or acd anhydride of these
carboxylic acids.

For example, an acrylic ester compound may be synthesized by
heating end stirring with dehydration a hydroxy compound (E2) and
acrylic acid with a.n esterification catalyst in an organic solvent. It may
also be synthesized simply by reacting a hydroxy compound and acryloyl
chloride in an organic solvent under the pr-aaenr:.e of an alkali
Examples of the alkali used for this reaction includes alkalis such as
sodium hydroxide and potassium hydroxide, aqueous solutions thereof,

amine bases such as triethylamine and pyridine. Examples of the
71
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Specific exanples of R3 and R4 include an al kyl group

such as_nethyl group, ethyl group, n-octyl group and
WO 2006031 hexy| group; an al koxy group such asggggﬁgwnﬂﬁg

group, ethoxy group and 2-propoxy group; 20 an aryl
crganiz stlvdntpgsd itheefbBon BnElRideh DhPE#Fhcatbd?BETBYE ﬁu{:h

group and 2-naphthyl group; a heterocyclic group suc

e@Stodubhls:y , [1e r leenyl. grou

benzgt# op g#g@ g-s)#& %to%%é%r?g @H&g@%ﬁ%# %ﬁéw\ﬁﬂmt
0 6 11 7 RCTI JP20061309769 rougp;, and .a

sfich desihat aietalera JGtpre 5 IvAGE St n MGk helinl dintemes and

by oji ne atom Anong these, the alkyl group, the al koxy

2 B0 pdvent; puch msughlerofprmy. h&inecifty eynhaivagamples are

respectively have a substitaent, and specific

shrempncSxaimpidcherdinafterient are those al kyl groups,
al koxy 5 groups, aryl groups or hal ogen atons |isted

aboveThk aepeht 'byt@r)éonﬁﬁﬁﬁ:ld%i {épﬁéﬁﬂbﬁ%gf‘ﬁsﬁkdirl%%%ﬁae (1-

an al kyl group such as nethy group,

- qeloyl Greup deq¥- et hyl h group; _.an_aryl. grqup
Bodt % Ganalt 0 SR IR el preRens Infhitiol: dre a
and ,2- napht hyl r.qup; and a_heterocyclic group such
t’aﬁl??}leHPgl m&%‘ﬂﬁp%i 1 B0 mm@eimﬁl@a@d{ pyasaml havoup two

benzot hi ophene- 2yl group and 2-benzot hi azol yl group.

nzphthyleng eraves dopdbdtint aemelecaled thheeforg perrabld Bharpe
substituent are those al kyl groups, al koxy groups or

timaispgenfigreblips wills hivgh BSRVELIIRGSR SrRddd. Vs bldSEain,
may be bonded with the al kyl group,” aryl group,

RO TTARLn  b  SORALER BB RSP S

al kyl _gr -Whi ch may have_.a sufstituent include an
et o e lieh, " DS HeGTBE peoter PR Sofmimduced.
ubstituent include_a O-phenyl-substituted styryl
TEF‘B%EE-/Q gpred geainaflm with highherggbinkadensity may be easily

hydr ocar bon groups whi ch are bonded

formted with the irradiation of vitraviolet (ITV) rays, electron rays and
radioactive rays and with the use of radical initiator. The acrylic ester
compounds have superior film formation properties, and they can meet
the demand for mechanical resistance such as abrasion and heat
resistance; moreover, they can provide favorable charge transport
properties as well. Because of such superior properties, they are
emhsnmh?Lmeﬁﬂ.as:mncmganﬁ:funcﬁunalnmﬂmrﬁﬂ'&m'wnimu;onyuﬁc
semiconductor devicee suck as  organic electrophotographic
photoconductor, organic EL, organic TFT and organic solar cell.

In addition, the acrylic ester compound of the present invention
has a favorable compatibility with other monomers. Examples of the

other mMonomers "mmeclude trim;athylulpmpa.ne triacrylate,
72
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t hrough a bival ent group such as oxygen atom CH2 and
C(CHzZ). 20 An acrylic aster conmpound related tv the

woabiaeigt-2 is preferably a conmpound represepb@gpmmug—mg
General Formula (1-5) below General Formula (1-5 75

I WA _20061121187 PCTI. 1P20061309169 11 12 At _~. At
trynethylolpgopsne ' - nérimethylolpropaite 5)alkRiene-
and : R6 are the sane or different and represent a
mhydifiaden taizerylate,a iEimwthylslpogiamy atllylehe epxedeModifiad
an al kyI group which may have a substituent, an

@ﬁﬁymbcﬁh&emam\ieﬁh@gmmeg% bre¥iuidiYhs EO-

group which may have a substituen eterocyclic

%@ﬁ@f@;r@aﬁv@ﬂﬁ%ﬁ% enBr AR wiide Hﬁt'g;ﬁﬁe@e llylate

ubsti tuent,, an er group which rmy have
(PigRYIenh e e BRILI heEpiaeNeE c2blreyeaten & PO-modified),
hydr ocar bon group which may have a substltuent or a

thinethyhelprapare er ocycl i capgolgpomthrimddifrag have a triacrylata,
substituent; Aril and Ax12 represent an al kyl group

tiimh sthyllyrdiiie alkyhiid ivsaified dimerhadiybil, WisilaetFhritol

have a substituent or a condensed polycycllc

“ﬁ}ﬂ andbﬁ%‘?%%‘ﬂ’fé%“ bonaé%% 2o %fh%%%%ﬁeacé*wﬂml
ep1 gr%h%'t -mo a crytlaie?cgl%!mm nE?ﬁm[PdJﬁeg %rrilgcrﬂate

glycerol PO-modified triacrylate, tris(acryloxyethyllisocyanurate,

" dipentaerythritol hexaacrylate, dipentaerythritol caprolactone-modified
hexaaerylate, dipentaerythritol hydroxypentaacrylate, alkylated.
dipenteerythritol pentaacrylate, pllcylated dipentaerythritol
tetraacrylate, alkylated dipentaerythritol triacrylate, dimethylolpropane
tetraacrylate, pentaeryihritol  ethoxytetraacrylate, EQO-modified
triacrylate phoaphate and 2,2,5,5-tetrahydroxymethyleyclopentanone
tetrancrylate.

Thege monomers may be used alome, or they may be used in
combination and mixed In an acrylic ester compound of the present
invention, which may be selected according to the demand characteristics
to be achieved. The mixed quantities of these monomers vary according
to applications: for an application to the charge transport layer of an
electrophotographic photoconductor, the mixing ratio of the monomer to
an acrylic ester compound on a mass basis is usually around .01 % to

1,500 %, and praferably around 1 % to 500 %.
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15 sanme or different and represent an integer of zero

' In General Formula (1-5) above, R6-
wﬂ%@”’i&ﬁ%rogen atom or a nethyl group, and tﬁ@l&?gﬁx?ﬁa

the sane or different. Exanples of R7 and R8 are

@&1?%%#;{3 phiRd 3blathd 86 @ePset Bloloxy groups, aryl
groups or 0

gen atons, respectively, which are

e R e et

s SR Bt et A

synonynous to the al kyl groups, al koxy groups, aryl

<@enemd Bormrdaddef>at oms, respectively, and anong

t hese, the al kyl groups, al koxy groups or the aryl
groups may have a substituent. Exanples of the
substlﬁyents are synonynous 48 the 5 above-nmenti qged
al kyl Proups a|_5w, QPBRPS, | arys ot or hal ogen

. CH,
al kyI e grou &S Y angl 1,
¥ ovofny” F@'F Lg

2 et hyl enegy gr ot an arylene group suc

phenyl ene group, 711, 4- phenyl ene group, 4, 4™bi phenyl ene
group and 2,6 10 naphthylene group; a bi val ent
condensed polycycllc hydr ocar bon group such as

whergrienGehem Fommdla(bid); e Mz andeccyr equiyalent touthose

as 2,5- thienylene and 2,5 -dithienyl ene. Regarding

int (Rnafyl FRAmalo(D); Bhand qupfeﬁmsé@u Annallcyd @raup iwizichniray

group which is bonded with a bi vaI ent group such as

%}% : ]F“%ﬁﬂgﬂ%%ﬁ#c exanp S o?gf&hguﬂénmnt' an

JEH L A N T—

may have a substituent or a halogen atom; 1 and m are the same or

different and represent an integer of zero to six.

R; and Bg in General Formula (1-4) above represents a hydrogen

atom or a methyl group, and they are the same or different. Since the
hydroger atom and the methyl group cause the difference in radieal
polymerization, they are appropriately selectad and used according to the

use epvirponment.

Specific examyles of Ba and By include an alkyl group such as

methyl group, ethyl group, p-octyl group and 2-sthylhexyl group: an
alkoxy group such as methoxy group, sthoxy group and 2-propoxy group:
an aryl group such as phenyl group, p-tolyl group, 1-naphthyl group and
2-naphthyl group; a heterocyelic group such as 2-furyl group, 2-thienyl

group, J-thienyl group, henznthiupheue-‘z.‘--yl group and 2-benzothiazolyl

T4

otae
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Exanpl es of Arn and Arn include an al kyl group such as
nmet hyl group; an aryl groups such as phenyl group,

woORedsftzyig7 gr oup and bi phenyl  group; a condensegrypaoesss76e

pol ycycl i ¢ hydrocarbon group such as fluorenyl group;

20 a heterocyclic group such as carbazol e group which
gioangf; onmek ch fhalbgenliatgnt sach dis dewirinea albom, atdornef atbmmn and

and Arm and these may have a substituent. Exanples

bRiminiCatuSt ALyl thai®), YHE allhd @oanethe BlkaResroud, $hé aryl

gr oups, alkoxy groups and hal ogen at ons, respectlvely

o, Ui bRBAHl 3Bl i SRIPAUMMOLELE!Bied 8 fuiBi R85 fand
Genﬁral Forggl gﬁg&lﬁ)@gﬁ'@ w. 77 Z ghﬁﬂf@)?& 1&%&3‘1' alkoxy

~~lu ~19}Y {R11 1 Nf R 1 ~ rcmV\,here i n General
RS Ak Brosips orchalngematomes disted abave xespectivalyent

and represent a hydrogen atomor a nethyl group; RIL
and R3pedifipreamenles ofaarainaihde aou pllkli gloumgutia e methyl

substituent, an al koxy group which nay have a

SEHE by Eploved B fitfL Ry Rt 2 PR Bxloes o aryl roup
i Al Sty S PRT BB sl el el ¥ et
group; and a heterocyclic group such as 2-furyl group, 2-thienyl group, 3-
thienyl group, benzothiophene-2-yl group and 2-benzothinzolyl group.
These may heve a substituent, and the examples of the eubstituent are
thase alkyl groups, alkoxy groups or halogen groups listed above. |

These substituents of Ars may be bonded with the alkyl group,
aryl group, condensed polycyclic hydrocarbon group or heterocyelic group
through a nitrogen atom. Examples of the alky] group which may have
A subetituent mnclude an aralkyl group such as benzyl group. Examples
of the substituent include a B-phenyl-substituted styryl group. Also, the
aryl group includes aromatic hydrocarbon groups which are bonded
through a hivalent group such as oxygen atom, CHz and C(CH3).

An acrylic ester compound related tg the aspect 1-2 is preferably
a cumpﬂu.n;i represented by General Formula (1-5) below. |

<General Formula (1-6)>

76
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an aLkoxy group which may have a substituent, an aryl

ro whi ch may 10 have a substituent or a ha en
wngquaﬁ?ua'! and r are the sane or different and"‘%’%‘?&“&’i‘?’“

an integer of zero to six, s and t are the sane or

different and represent an integer of zero to live,
and u and v are the samegdt diff®rent and represent
an integer of zero to four ™" General Fornula (1-6)
above, 119 and ELl1o may be alhydrogen 15 atomor a

met hyl ? di fferentRe
Exanpl e f 2ayrels &vto the
ab ORETTTRATT TieT psh— Xy SR TED He

groups, hetle e gredps or MarOgest

respectivel'y. g these, the alkyl g Bufrs, al koxy
groups, the aryl 78 WD 20061121167 PCTI. 1P20061 309769
groups or the heterocyclic groups may have a

wHehsti ﬁnﬁgpﬁ%§ Q Zﬁ[ﬁh AT :

syno’n%/&nggggfﬂol the a og'eg}ﬁen | o%g%s‘%ﬁk%% gr o%%g,dlﬁamnt and
al kox roups, ar roups o al ogen .at ong,

oSredits B, Brioeshdiond 2R melpvirerolp] #F, A e zppresent an
synonynmous_to the al kyl s groups, al koxy groups, aryl

alied groupr whisho iy havaw onbsiiimenty anyalkegy grompswhich may
al kyl groups, al koxy groups or the aryl groups may

hhwee ea asubsitdsent, uant arEx gope swhicht ieays Hesk ausabsiibrent, a
synonynous to the above-nentioned al kyl groups,

hatdeaxyclit StRg whicH ntHPHRTe ¥ sdtfdiftRnt 0P Khlogen atom; Ars
respectively. is <Acrylic ester conpound related to

<SSt 5 B BT 5 IR 50, e
goneral; Formil g (2.2) helow, <Genaral Formula (2 2)p  eic
hydrocarbon group which may have a substifuent or a bivalent
heterocyclic group which may have a substituent; Arl! and Ax!? represent
an alkyl group which may have a substituent, an atyl group which may
have a substituent or a condensed polycyelic hydrocarbon group which
may bave a subsiituent, and Ar!! and Ar!? may be bonded together
through adjacent carbon atoms to form a heteroeyele; n and p are the
game or different and represent an méeger of zero to le.

In GBHBIHJ1FDIII11JIEL (1-5) above, R5 and R® may be a hydrogen
atom or a methyl group, and they are the same or different. Examples
of R7 and R8 are synonymous to the alkyl groups, alkoxy groups, aryl
groups or halogen atoms, respectively, which are described for General
Formula (1-4). Among these, the alkyl groups, alkoxy groups or the aryl

groups may have a subatituent.
' 76

A e el At e ek = = mm IBee= q= = pe fal 44



ttaC~~C of l1la -O-C=CFFz (Sig Wis where, in Ceneral

Formula (2-2). Rio and Rea represent an al kyl group
wosisaR Ry have a substituent, an al koxy groupc\WibSderoesce
may have a subatituent, an aryl group which may have
a substituent, a heterocyclic group which may have a
subst iPsanplesr ofi Balamge R soem syhonyanisito othe ekl gpbups,

an al kyl group which may have a substituent, an aryl

adkap p2Ouph) efyInByoubRyY 8r hoAuEeh idtufiY, @hpéctively, and among
heterocyclic group which may have a substituent; R25,

t%gé} W ang 1qxr re th\eﬂjsiggrt g‘%ﬁ“fil.gf e%%tﬂ%%;‘?ﬁe%érzgé‘%ltﬂw =
|- i X. 49. 0061121187
LN e RPN

ﬂgnd Rss may be a hydrogen _atomor a nethyl group, and

5 gey mertioned alkel groups,f alkkowy. gesup| awlogrus: andhalogen
llare synonynous to the al kyl groups, al koxy groups,
albamegesspechwely. aryl groups or heterocyclic groups, s
respectively, and these al kyl groups, al koxy groups,

t he aiB?bcﬁco'éﬂﬁnﬁ:lleéhﬁ' %“eiﬁﬁﬂéiﬁngéﬂﬁﬂéngf%mﬁv%u@h as

substituent. Exanples of the substituents

SRS RS 0051 ] Ko 8B uch 0 1.2

espectivel y. anpl e of Ara and Arl o are synonyhpus
phgay agﬁV'i/EgEgﬁﬁﬁnﬁPBﬂ £EPRD g At ipBeniens: sy ped 2,6-
groups, respectively, and these may have a
10  ngpbthylenengroupi apivalent condenedd molymmlis Igydrocarbon group
synonynous to the above-nentioned al kyl groups,
satlk aey figoocugrlidertel | awl eubivadent HedeRitychBé @Fbup such ag 2,5-

respectively.
thienylene end 2,5-dithienylene. Regarding the arylene group, the

phenyl group may be a bivalent group which is bonded with a bivalent

group such as oxygen atom, CHz and C{CHy). These may have a

15 substituent, and the specific examples of the substituent include those

alkyl groups, alkexy groups, aryl groups and halogen atoms, respectively.

Examples of Ary and Aryz include an alkyl group such as methyl

group: an aryl groups such as phenyl group, p-tolyl group and hiphenyl

grouy; a condensed polycyelic hydroearbon gmub such as fluorenyl group:

20 A heterocyclic group such as carbazole group which is formed by bonding

the adjacent carbon atoms of Ary and Ar)», and these may have a

substituent. Examples of the substituent include the above-mentioned
alkryl groups, alkoxy groups and halogen atoms, respectively.

Also, the acrylic ester compound related to t]:ua agpect 1-2 18 a

25 compound preferably represented by General Formula (1-6) below.
TT
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Specific exanples of Ar8 include those represented by

wué"}?‘ﬁ%{l‘&forw' ae (CG1) to (C6) below and \S,Eéﬁwﬁﬂuwﬁy

of the arylene group which may ha
substituent and the bival ent ‘condensed po)ycyclic
<ADeHeesPFeaGuld (LB)»whi ch may have a eubstituent include
those represented by the formulae (G 7) to (G 17)
bel ow. Specific exanples of the acrylic ester conpound

of the present 20 inveniion represented by General
Formul ae. (1-4) to ((il;- ajpd ( ove IS given as
foll ows, but these il ' bunds are not to

be construed as limting thg present invention.
First, acrylic ester conpoyrits,;ofi the present
invention represented by &eng %H]u Formul ae (1-4) to
(1.6) above are shown bel ow 25 formulae (F-1) to
(F-48). so WD 20461121187 PG%/JP20061309769 CFf H2C

HCd -CCCHR (R1} D] -; d-Hx as Qry,
HzC=H- "G [HCFi2 (F-3) ONCH30 b HaC 6-C-0
0--CGC-cH2 (F-4)\fmgl b CHs | )
0
H CH;
A be

where, in General Formula (1-6}, Bs and Rio are the same or different
and represent a hydrogen atom or a methyl group; R1; and Ris represent
an alkyl group which may have a substituent, an alkoxy group which
may have a substituent, an aryl group which may have a substituent, a
heterocyclic group which may have a substituent or a halogen atom; Ris,
Ris, Ras 2and Rig represent an alkyl group which may have a substituent,
an alkoxy group which may have a substituent, an aryl group which may
have a subgtituent or a halogen atom; q and r are the same or different
and represent an-integer of zero to six, s and t are the same or different
and represent an integer of zero to five, and u and v are the same or
different and repre-sent an integer of zero to four.

In General Formula (1-6) above, Ry and Rip may be a hydrogen
atom or a methyl group, and they are the same or different. Exemples
of Ry and Ris are gynonymous to the above-mentioned alkyl groups,
alkoxy groups, aryl groups, heterocyclic groups or halogen atoms,

respactively. Among these, the allkyl groups, alkoxy groups, the aryl
73
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H7C=c-C - -6-CH2 0 O ti 81 | WO 70061121187
PCTI JP2006/ 309769 Ha H2C= {-C" O G UH fCH2 & s)

woRedsAeHE? (F-7) N H Hz CHy ~-C CHL (F-8) " Hecrhibfifasthorse

a ONO-~~Hz 9) H C~-QH=CHz 10) a O 1i2Cr -O CFx (F 11)

I 82 WD 20061121187 PCr/JP20061309769 C O thC= -~-0
EI@ps-on Yhe heterdeyilic gro2Pabnag-lhwvy g s0d@tituent. Examples of
the substituents are synonymous to the above-mentioned alkyl groups,
alkoxy groups, aryl groups or halogen atoms, respeciivaly.

Examples of R13, R, R15 and R'$ are synonymous to the alkyl
groups, alkoxy groups, aryl groups or halogen atoms, respectively, and
these alkyl groups, alkoxy groups or the aryl groups may have a
substituent. Examples of the substituents are synonymous to the
abc-we-menl:inned-a]]:yl groups, alkoxy groups, aryl groups or halogen
atoms, respectively,
<Acrylic ester compound related to aspect (2-2)>

An acrylic ester compound related to an aspact 2-2 iz praferably a
compound represented by General Formula {2-2) below.

'i(_}eneral Formula (2-2)>

where, in General Formula (2-2), Rio and Rz represent an alkyl group
which may have a substituent, an alkoxy group which may have a
subgtituent, an aryl group which may have a substituent, a heterocyclic
eroup which may have a substituent or a halogen atom; Arp and Arip
represent an alkyl group which may have a subaiituent, an aryl group
which may have a substituent or a heterocyclic group which may have a
aubatituent; BR25, R and Ar? are equuvalent to those in General Formula
(2); w and x are the same or different and represent an integer of zero to
SIK.
79
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4 H~~ H«c=HCo HCFY2 1F-1 4 ks Fl -C-C09-1i

16! 83 e g WO 20061121187 PCT/JP20061309769 _4 HZC-r
wo

LH8S]  Ha HO H3C CH H A HB O HoCRETEPEpg/09Tes
Q7-17) CH3 H3 -< L H9 H3C 'H3C. NCH3 H3C CGC O

CINC Tn Geperal Formula (2-2) above, Res 2nd Res may be a hydrogen
atom or a methyl group, and they are the same or different.

Examples of Ris and Razp are synonymous to the alkyl groups,
alkoxy groups, halogen atoms, aryl groups or heterocyclic groups,
respectively, and these alkyl groups, alkoxy groups, the aryl groups or
the heterocychic groups may have a substituent. Examples of the
substifuents are synonymous to the above-mentioned alkyl groups,
alkoxy groups, aryl groups or halogen atoms, respectively.

Examples of Arg and Aryp are synonymous to the alkyl groups,
aryl groups or heterocyclic groups, respectively, and these may have a
substituent. Examplea of the subsgtituents are synonymous to the
above-mentioned alkyl proups, alkoxy groups, aryl groups or halogen
atoms, respechively.

Specific examples of Arg include those represemted by the
formulae (C-1) o {C-6) below, and spectfic examples of the arylene group
which may have a substituent and the bivalent condensed polycyclic
hydrocarbon group which may have a substituent include those
represented by the formulae (C-7) to {C-17) below.

Specific examples of the acrylic ester compound of the present
invention represented by General Formulae (1-4) to (1-8) and (2-2) above
ia given ag follows, but these illustrative compounds are not to be
construed as limiting the present invention. |

Firat, acrylic ester compounds of the present invention
represented by General Formulae {(1-4) to (1-6) above are shown below as

formulae (F-1) to (F-48).
30



HISAN-2-CCH2 (17.19) O0O'NO HC CGO- a -1~ G2
~EOQ ~~h ~H384 --------------- WD 2006/ 121187
woaﬁ@gm%/ 309769 N H2C H8 JIN-- -aCFl 2 (p2hrryBoeiidres
CC--Cc OOCCGCl42 [F 393 ©6H3 CH3 HZCSE ﬁl
(F 23) N8b iV |Y W 20061121187 PCTI JP20061309769
H3C CH3 II11J IVCéll_')a/C Ham 0-CC-G'2 (F-24) OH

(F-3)

(F-4)

(F-5)
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AO HaCHCOHQ-&L CH2 QF-25) H rCH3 HpC

- CFi Z (F 26) 86 WD 20061121187
w"gﬁ)ﬁ’ﬁgﬁ%/ 309769 q | o H o-0--~ (F-z1) Hoy-TEW 19763
W28) HaCHO 0 ~ x NCH2 (F-29) 87 } F WO 20061121187

PCTIJP20061309769 H3C- Hg IVJJ~~ " Hg C H2C HC
0-as O C N~-H2 (F-80)

(F-5)

(F-7)

(F-9)

(F-10)

(F-11)
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Hao H-C ZS8-HCHECP.:! (F-31) { H2CF3 CH2Cf3
F120rC cry ~-32) CHa3 88 --------- -~ WD 2006/ 121187
WORQWPEI06C309769 N (F-33) rs H3 Has Hy H3 pieaiaro0sis097s
(F-84 H3 NCFb H My 0 OFizC'y~ 4H Cfh f~-35) a 89
WD 20061121187 PCTI J22006/ 309769 F 0 0 HRH~ O-C z

{ F-36)

{F-11}

Hzc=ﬁ—g-ﬂ

5%
ﬁsﬁf{b *CQ*"” o @
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N CH3 v pG HZCaHC-C--a GHQ (F-37) HIC-N, L Hx~H H

387 OC H3 90 WO 20061121107 ]
wo i o 06760 Haone 1 v2 Q O OrHL~Cxx (P39) G 0™
HO x'40) HZCHV-O O - H=CHz ‘C70H2j HNC H-C

0J0-d- N=CH2 x417 D HOC CH3 H3C CH3 0 H2CH- O O C
H=Cv2 d~ 91 ----- -- WO 20061121187

PCTI JP20061309769 N[F 43] 0 a H2C H6-0

O L- H=CH2

0.~ O g
Hﬁgiﬁ—%u AdD—G-c—g:::H; (F-16)
HC
Gt

H

D ¢ H: g
HC=C—E—0 ek F19) !
3

CH3

Ha HiC
ch-.N LoHz

H,E:ﬁi.n_%? _djm{% F18)
0,0

Mﬂa%%? G}Hﬁ (e-19)
Swe
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CH3 OH3C CH3 H3CCHs p 11 H2C HC O O C H=CHz (F-44)
CH3 9 00 0-CGHCH2 (F-45) H2GHG6-OCR O 0

wolldéeAZ1mH70 o-L-CCH, [k'-451i CH3 CH3 C'z 0 O F7AP2006 59
2-8-C-3C [F-N) S [] 92 i - -c-cmemnm-- Vo 285TEmg AT
PCT/ JP20061309769 1NJ3 CF-48) 11,CH 0 Hx Nest,
acrylic ester conpounds of the present invention

represente era chyl ae (2-2) above are shown
bel ow as
N
D / 1
HMH_&AO% N_@OE-E;CHQ {F-21)

(F-22)
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formulae (G1) to (G36). a 93 { | ----------
-------------------- WD 20061121187

WO G208 061309769 O 0 H2c-r, 4 H bQ - -a&ﬂp?wmﬁmmg

6-15-b HpF o 9- KGR (G2) OB OB OMC - 0-G
Fl (G3) O Hac..c=Ctz (G4) ,01 Ha f
CH3 fh gHg O C CCCHp (Gra) CH 3 6H3 H
qH3 i

F-24)

{F-28)

(P-26)
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Q4 s o WO 200Q 121187
PCT/ JP200WB09769 0 o b (Gs) cP F~--o0-o0~ rHrcHa (G 7)

wo S0shBu@H3 0 k2C-am 12 (G9) 82 NH " ﬁé‘a’ﬁﬁhummm
ryo-G-~ b C. ~, 3}}C13HzCHa(Gll)gO H2Cn
SCH3 mom (G ]12) 95 | === == =% oo meee o ameo- VO

2006/ 121187 PCTI J1P20061309769 HXC . g " IPN CicH2 ~ ~

ROV

{F-28)

(F-29)
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H2C -C CH2 cold) HCHs CH HO1 A 9%-Y--C CH3

- | I H 1 H~C CHa CHs CHs AC}B
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wo dhr/agley! i ¢ ester conmpounds of the present ip&@ﬁi@g};}“wﬁg

represented by General Fornulae (1-4) to (1-6) and
(2.2) are novel substances, and 5 they may be

synt hesi zed by using the hydroxy conpound represented
by General Formulae (1-4-1) to (1-6-1) and (2-2-1),
respectiv@“&igzﬁ cturng internmedi ates, and by
reacting the | diates with acryloyl chloride
or nethacryl oyl g¢hloride. <General Fornula (1-4-1)>
Ara ~ HO - -- --N---OH ~R 4) 10 where, in
General Fornul a -4-1), 1Zs and IL represent an al kyl
group which ma ave a substituent, an al koxy group
whi ch may have

heo=g yo-Grgcs,  (F-39)
HaGH,Cd CH,CH,
CHy
0 N 0 (F-40)
H2C=ﬁ—f:—0 Cr—lf:-ﬁﬂ}Hz

{F-4D

(F-42)
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100 - - - --------- WD 2006/ 121797 PGTI JP2006f 309769
substituent, an aryl group which may have a

WO 2054218 ent , a heterocyclic group which nayPhEEr006/309769

substituent or a hal ogen atont Ars represents an

al kyl group which may Jflave a substituent, an aryl
group which may have substituent, a condensed

pol ycycl i ¢ hydrocar roup which nmay s have a
substituent or a het yclic group which may have a
substituent, ang spbgtituent nmay be banded with
t he al kyl group,* /l droup, the conde

pol ycycl i ¢ hydr ogary D or t he heterocycliC group
through a nitroggn 4 gand mare the sanme or

dlffer % ‘ i(gtée erHof zeroto six. 10
<GEner 4 p %% ~nRe ~ps

where, in General Fornula R7 and R8 represent an al kyl
group which may have a substituent, an al koxy group
whi ch may have a substituent, an aryl group whi ch may
have a substituent, a _heterocyclic 15 group which nmay
have a substituent orcﬁﬁhalogen atom Ar4d represents
an af cyl ene ﬁreup whi-eh, nay Eﬁve a sypstituent, an

aryl e r oup? WhiGth subs tuent, a
dntOeg WG Hz gr oufEntddch

may have akgubstif t Ueny..c allent heterocyclic

gr oup whi ch maLy =k . stltuent Aru and Arl12

represent an al kyl group 20 which may have a
eubstituent, an aryl group which may have a }

CHa
1
Q Q
Hzcnﬁ—é—n O-C-gocH,  F-a5)
|
Q 0
HC=C—€-0 0O-C-CmCHj (F-46)
CH4 CH,
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substituent or a condensed pol ycyclic hydrocarbon
group which may have 101 WO 2006/ 121187
woRMGhEPpEP061709769 a substitaent, and Aru angefymolMioree
be bonded together through adjacent carbon atons to
forma heterocycle; n and p are the sane ar different
and represent an integer of zero to six. <Cenera
Formula (1-6-1)> ~" v &Yl (R 9 ~ where, in
CGeneral Formula (1- Rnfang R 2 represent an al kyl
group which may ha tasl i tuent, an al koxy group
whi ch may have a substiltuent, an aryl group which may
have a substituent, a terocyclic group which may
have a subetituent or astal ogen atom Ri's, Rl14, R16
and is Rig represent anjal kyl group which nd¥-48lve a
substi tuent, an alkoxy 6 oup whi chy may have a

substi t E _ ; 3 By e a

substi t or’ auhaf olen, of K g and H e the sane or
dlfferent and ; a-i Nt eger of zero to six, s
and t are the sane or different and represent an

i nteger of zero to five, and u and v are the sane or
different 15 and represent an integer of zero to

L8] RRAIRT B Wl 6 S

represented by General Formulae (2-2) above are shown below as

formulae {G-1) to (G-36).
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WO 2ifsdt

Rte w R~ J where, in CGeneral Formula (Z-2-1), mgam

R20 represent an al kyl group which may have

Eﬁent an al koxy group which may have yrfmuumng'mg
substituent, an aryl group which may have a
substituent, a heterocyclic s group which may have a
substltunnt or a halogen atom @&r9 and ArLD represent
anlapkg%c y oup whi ch nay haveoat
whi ¢

STHIRLI t uent (gap aryl

group tudht or a heterocyclic

group whi ¢ nayY, gLugstftuent; Ar9 represents an
al kyl ene groutg_whi h#ve a substituent, an

aryl ene group whj ave a substitnent or ato

bi val ent condenged i ¢ hydrocarbon group which

may have a gubg and x are the same or

di fferendy and*+r€present integer of zero to six.

Foergxan‘,bl, a hydroxy conpoupe +§.cﬁ.¥nt hesi ggeh Wi t h

t he fémgo v=Rg procedure, agae t heipbt ai ned hydnmxy

conpound " gted with~45 acryloyl chloride or
chlfor i ‘ ?,'an acrylic conmpound or a

met hacrylic conpou) t he present invention nay be
easily synthespyzel. & heei s of hydruxy conpounder
As shown in Heagti %EEPa (a), a nethoxy conpound
(E-1) as_ 20 &¥faw mater i s denet hyl ated by neans

.of a her@tofore knomn met hod t& synt hesi ze_a hydr oxy

co ) ATYI ¢ 2 a hyd
conpound by d®neA o ¥ %03 W 2006! 121187
PCTI JP2006/A3C 1/ Hely gtructural formula of
each conpound L& Yact | ormula (a) is abbreviated.
(E-2) of mhose
2 Fdﬂ“
GH
> o
E-CagH, G5)
CH

H3 ;HE

94



structural formula corresponds to that of the hydroxy
conpounds represented by General Fornulae (1-4-1) to

wg(zmzmq 5 cfeaction Formula (a)te R R {g 1] ptEadduosanores

where, in Reaction Forrmula (a), It is synonynous to

R3, Ra, R7, Rs, Ru, R12, R19 to R20 in Ceneral

For nul ae 51 4- 1) to (1-6-1) apd (2-2-1). Exanples of

t he desri-Bvd at ign |ncIUe;s p-Aetdand using acids ao
A0y dr gef)l orf ¢ acid, hydrobronic

acid, hydri C c 1o} [Ty U oacetic am% )pyridi ne

hydr ochl ori de ynésium i odi de et her at al um num
chloride, a m brorg dg
t et rabr om dg_sand amst

yoboron tribrom de and boron
organonet @l I i c reagent s such; as_pot assi um hydr oxi de,

Gig sodi
['ithiumiodj oII||d
PEP and sodi AR 5

boron tribrom
particul aBIy ecti veh
obt aij 1 he |nterrred| at e_ ol

4 it hi um di phenyl phosphi de-
‘ AnDng t hese, nethods using
t hi ol ate-DVF are

the present .invention

is no (t €) ) theSe. Lopécific SyMthetic
exanpl es arg gescrib *{IQ-nafter in Exanples. The
hydroxy conpoung™gf {T&_present invention obtained by
the synthesig¢ & £ ig Oharacterized by the
expressi on of cé -Fe¥nul ae 104 WD 20061121187

P to (1-6-1) and (2-2-1).
Exanpl es of Ra, R1, Er 13e,. Ru, R12, R or R2o are
synonypmus & 0 those descri b&d_in General Fs)r nmul ae
(1_ 4) d (3-9

G-12)
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and (2-2). nthssis of acrylic conpound or nethacrylic
conpounder s As shown in Reaction Formula (b
Wﬂ?ﬂ?gpwv conpound (E4) is used as a nanufact "i"’%““ﬁ”“gmg
i ntermedi ate, and an acrylic ester conpound (E5) is
synthesized simlarly by nmeans of a heretofore ] nown
esterification nmethod ( acrylation or nethacrylation
proceqs) ~Here, the structural fgrmul a of each
= ( b)o-CsCzGHabbr ef@-ag)ed and

'qctu al formula

corr espogdy
represente

¢ N na & .'. . - J
and (2-2-1z;:§ i
to Rs,, R4 , Its, R11,

n Reactlon i a (b) R i's synonynous

R10 and R20 i n Genera

(1- 4 1) to (1-6. 1 | & ). ction
{> R 0] \_EXalip e 2 of th@ﬁﬁgthods
JTEt p3 bt

B include a reaction of

etylic acid or

r conpound, acid halide
hy carboxylic acids, - :3

For exgnple, an acrylic ester congpund nay be

S Egl ed by heating and g . 'hh dehydration a

hydr

L 1&21187
i th an est do-fscat i on

PCTI JP204

cat al yst It may al so be
synthe3|zeq a hydroxy conmpound and
acrylo I *

HZC-E—E: 3—3:.}[2
CHg GHh Ha
u (G-16)
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chloride in an organi c sol vent under the presence of
an al kali Exanples of the alkali used for this
wobrasakign i ncl udes al kalis such as s sodi um hpgeg¥ieeQi0o760
and potassi um hydroxi de, aqueous sol utions thereof,
am ne bases such as triethylam ne and pyridine..
Exanpl es of the organic solvent used for the reaction
i ncl udes a hydrocarbon sol vent such as toluene; an
et her, sol vent such as tetrahydrg;uran; an eater
I %b such as ethyl acetate, m_ketone solvent such
L, ethyl ketone; and i@ a Ral'dgen sol vent such
@}- .M Speci fic syn i c exanpl es are shown
P -a &Hy ¢ acrylic ester conpounds

T ¥l ae (1- 4), (1.6), (1-6)

represent ed
and (2-2) abOovd_ogf ®he/ piy i nventi on hégdgh
trismne ¢ Fans
havi ng t
t her ef oHsG
hi gh hole nobility is provided. Eavorable chain
E§Jg§§$zability such as radicgl_ipolymerizability may
oviyded as well since thefacrili1¢€ ester or
'oduced- Therefore, a
fosal i nk density may be
efI rradiation of ulég Vi ol et
f's "and radi oacti ve f ¥¥ and
fiith ator. The acrylic eater
m.f ormati on properties, and
t hey canH# Hamechani cal resi stance
such abrasi on and heat resistiance; noreover, they
| AtshE™ 2 25 properties
Ny properties, they are
09769 extrenely useful

ial for variqﬁgﬁgrganic

a favorable char@lstransport function with

met hatr g

easily 20

(W) rays, ¢
wth the W

-&~ﬁ=cHz

o
% ©2)

{G-28)
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sem conduct or devi ces such as organic

| r ophot ographi ¢ phot oconduct or, organi
_wngqﬂgﬁﬁl@oTFT and organic solar cell. In addit (Elh.!?z{:[wguy?ﬁg

acrylic ester conpound of the present invention 5 has
a favorable conpatibility wth other nononers.

Exanpl es of the other nononers [.nclude

tri lpl propane triacryl ate,gteinet hyl ol propane

tri meHhachyd ate, trinsthyl ol pe=Hparkt al kyl ene- nodified
triacryl @ y i methylol pr @ et hyl ene
oxi de- nodi T hed ‘ et hyl ene- ot de- nodi fi ed

is hereinafter "EO 10 ngghziy ed' ),
trimet hyl ol : oxi de-nodi fi ed
triacrylate propyl ene e npdified is

er abbreviated as ' POnpQi fied' ),

dified triacrylate,
ifled trinmethacryl ate,

e Ppent aerythrit ol
tetraacryl ate,

- v tfi acryl ate, g{(?zgg;r ol
epi chl or ohyge=n- redi d tyhacryl ate, glycerol
EO nodi fi ed Q acryl at e, @/cer ol PO nodified
tr| acrylate, tris(acryl.oxyethyl)isocyanurate,

;%1 :

rythritol hesaacrylate, d aerythritol
acthane-nodi fi ed hexaacyf at &, di pentaerythritol
rylate, al kylgs @ di pentaerythritol

al kyl at ed dhpefitaerythritol 20
tetraacryl at ) f Ry l-Aatredydif pent aeryt hri t @-2z6)
triacryl atgpydi Nethyl o7 ukaige, tetraacryl ate,

pent aemyt hritol ethoxytetraacryl age EQ nodified
gegy€t e phosphate and p=C-C=CHy
ety ahydr oxynet hyl ¢

,e These nono @

hydr oxyp @®

pent aacr [ €

‘ofgent anone
fly be used al one,

they may be“mgedsy 2p—oniination and in an
acrylic este oo oﬁ t pr esent %')é?)gventl on,
whi ch may b@el ect ed accorg to the demand
char act?eri S es o
HL=C—C—0 -&-f.:-c&z
&g i\ Sy

) O MD G (G-28)
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to be achieved. The m xed quantities of these nononers
vary according to applications; for an application to

wo bdg/618F e transport |ayer of an e|ectr0ph0b@ﬁﬁﬁﬁﬂhﬁgmg

phot oconductor, the mffing ratio of the nonomer to

an acrylic ester conmpound on a nmass basis is usually
around 0.01 %to 1,500 % and preferably around 1 %
to 500 % (Latent electrostatig inmage bearing nmenber)

I n efgeCHIRet aspect of a | at @xE-etmgtrostatic i mage
bearinQH% 8 of the pr-—m't iiventi-on, an outernost
| ayer i Ydes % geher pafth 10 whi ch may be

obt ai ned throu,f di cal_pol ymeri zation of a radically

pol ymeri zabl e Crugo 3. Of conponent (@ig where the
radi cal |y polyfrertzébl B—¢onmpound of nﬁonent (A)
i ncl udes twoé ¢ pdl yneri zabl e groups and a

substituped alno group“whi ch goes not include a

r adj L&L.nolynerlzable gr oup-gocgyol ecul e; the

radi ca e=gf ougd and t he nearest
substlt i 1 T SO ng i ncl ude an unsat urated
bond i n bet '__ \ bonded with tmo or nore
aromati c hydrocg A er includes

ot her ing to requi @' ts. Also, the
out er nost | ay, Bent el ectrostatic i mage
bearing 20 m H. present invention related to

the first d%Pect includes @h cured material which may
be obtai ned through radical polyng{ization of a

Rl oy polynerlzable conpound onent (Al),
%%gund of

t he n@arest sfltuted any

Hzt‘fﬁ-g- 3—ﬁ=c|-rz

{G-33)

{G-34)

29
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do not include an unsaturated bond in between and are
ith two or nore aromatic hydrocarbon
“’“2@‘%2 s. It further includes a radically PCTAF2006:309769
pol ymeri zabl e conpound including three or nore
radically 5 polynerizable groups in a nolecule, a
phot o- pol ynerigation initiator, gnd other
conmposi tigns rding to.LequpLgngnpys. In the second
aspect ofﬁg ﬁgﬁgQ- 4‘;”” -_ﬁcéiMaég beari ng nenber
of the present [A4ivep+0ondh oWernost | ayer includes
a polymer i ndl udiAb gF{ed Yol ycyclic aromatic
hydr ocar bon, al FEr ' ncl udes ofF&H
conponents accor o ements. The pol yner
i ncluding a congé aromati c hydrocarbon
is not particul long as it includes
a condensed pol¥cyclic aromatic hydrocarbon, and it
can be appropriately selected according to
appl i cations. Exanples thereof include a cured 2.5
material (1) which is obtained by polynerization of a
radi cal |y Ypol ynerizabl e compound i ncl@ding a
condeﬁéﬁﬁ'% Fycyclic aromatic hydrof GFi n which a
radi cal | y pefynerizabl e group and g*™~.non-
radi cal | ypd ygerFabl e substit Htxd !ﬂﬁno group are
connected th C | ‘u?ycli.c aromatic
hydr ocar bon ¢ and a cured a‘i§ al 20 (@3-3ehich
i s obtained by yoerizati opnof s=/adically
pol ynmeri zabl e ®efpolre, o} pve including a
condensed pol cl B " hy carbon and a
radically po ri zabl e conpound udi ng three or
nore radically polynerizable groups in a nol ecule.
Al so, the latent electrostatic i mage beari ng nenber of
the 25 present invention related to the second aspect
i ncl udbs amyle esierpympogdayLidecpresens mvention represented
PCTI JP20061309769
by General Formulae (1-4) to (1-6) and (2'2) are novel substances, and

they may be synthesized by using the hydroxy compound represented by
General Formmnlae (1-4-1) to (1-6-1) and (2-2-1), respectively, as
manufacturing inhermed-iatea, and by reacting these intermediates with
acryloyl chloride or methacryloyl chloride.

<(GFeneral Formula (1-4-1)>

Ho—- [ ——n I OH
ot e

where, in General Formula {1-4-1), Ry and R« represent an alkyl group

which may have a substituent, an alkoxy group which may have a
100
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20

| ayer which includes a cured material which may be
obt ai ned through radical polynerization of a

wonrowinapety pol ynerizabl e conpound of  conponeger{PhossonTss

where the radically polynerizeble conmpound of

conponent (A.2) includes a condensed polycyclic

subsiititand, hpdaxyd sgroup Shiddnmeagt bavevat substrtawing ak Iheterocyclic
pol ynmeri zabl e gro up and a substituted am no group

grénys Rvliok smagthans busithsditiadi ofld halser atdma B rgpfadnte
through a condensed pol ycyclic aromati c hydrocarbon
' fer i i cal .

a%brrp ﬁﬁg&ﬂaﬁﬂﬁg|ﬁﬁ ﬁ%@gﬁéfﬁﬁgﬁgﬂ?%%f%%ﬁPgiﬁ ;iﬁ&ﬁﬂfnuqr
ol ynmeri zabl e, grou i n | ecul a ]

Bake A st e A epaienshd pAy i iydrogarhon, group which may
conposi tions according to_requirenents. <Radicall )

hage psathesipeat o5 mbehsaowclic Sipun oruchanpy havesa pubskiteent,
to an el ectrophot ographi ¢ photoconductor that a cured

ahilemeh mbshigdetty roeydbe bonged yrith thanilyl gpbup, teeaifl group,
radically pol yner=able nononer is arranged on its

the!ichbadensé] dop@RLEOhFiRGatBoriRiroag ¥Whithe He®Yocyclic group
thereof; an inmage form ng apparatus and a process

' ' farm anRa

efiilell & 6o Ben Mot TA04 & M ARG B dhrmpdiih ond poprogent
st.ructure which devel ops a charge transport function
“%é-“g&ﬂelr SEO Q@ Pt ure of radical polynerizability
Many radical |y pol ynmeri zabl e nononers having the
‘igiﬂlﬂ&mlﬁ'@:m]hlﬁc(f@ #evel ops a Charge transport
function as well as the structure of radical
pol yneriryability have begn propesed, and JP-A No.
2004- 212959 di scl oses fAux_h red and several tens

) t hese conventi onal
cannot

where, in General Formula (1-5-1), R7 and Rs represent an alkyl group
which may have a substituent, an alkoxy group which may have a
substituent, an aryl group which may have a substituent, a heterocyclic
group which may have a gubsiituent or a halogen atom: Ard represents
an alkylene group which may have a substituent, an arylene group which
may have 2 substituent, a bivalent condensed polycyelic hydrocarbon
group which may have a substituent or a bivalent heterocyclic group
which may have a substituent; Arl! and Arl? represent an alkyl group
which may have a substituent, an aryl group which may have a

mubstituent or a condensed polycyclic hydr‘c-carbun group which may have
101
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WD 20061121187 PCI/JP20061309769 The reason thereof
resumably the following. It has becone clear that

Wﬂ{zlﬁlgﬁ tM85s1 i nk density should be sufficient| yP¢THERARU0G769

i n order to achleve an advanced abrasi on resi stance

|én{§;rggié@e {;’he crossl ﬂlE&dﬁn& ?Icayfeﬁgﬂgglngg %%ﬁeﬁ i:]:g:nugh
.adi cal ol yne le gr shoul.d_be increased, and
adiffR parhol piATHF B Or e PHETPORGaP b e LRE ATRe or
group is_polyfunctionalized or that the rml ecul ar
t and represeRh AgntegRTperO 0 PRt ure i s reduced.
However, the reduction in the nol ecul ar weight of the
ﬂ@hneunll]?cemnﬂhdﬂrﬁ-dbﬁvel ops favorabl e charge transport

property is [imted. On the other io hand, the
pol yfunctionalization of the radically polynmerizable

group is effective in c ng the content but
i npairs the charge hﬂﬁ;@@(& erty after curing.
The reason thereof re ear, but it is

presunmably because the heawy cross-linHng constrains
the nol ecul ar novenent of “ur)charge transport
structural portion and redy€es the is range of free
nmovement, whi ch consequentlly decreases the hopping
mohi lity of the charge. The3rgpyentors of the present
# %ally pol ynmeri zabl e
mononer whi ch caﬁrf nultantously

density radical pofFTrerTs 7 o
transport properf y=As . 3
effective radically polynerlzable nononer ,
radi cal Iy polyneriaabl e monomer includes two .

radlcally oI nerlza |l e group d a substltute
where g 116¢ Ray par B EonEspeh pyalkyl group
polynerlzable group, and the radi cally pol ynerizabl e

which may dhavee aneabsiEtuenih san t alkedy agioup grhieh may have a
connected wth two 25 or nore aromatic ] hydrocarbon

sBHIRALAE SanVialefIo phowh whish trisi p hebe b0 Bebstituent, a heterocyclic

t he

eroup which may have a substituent or a halogen atom; Ris, B, Ri5 and
Ri¢ represent an alkyl group which may have a substituent, an alkoxy
group which may have a substituent, an aryl group which may have a
subgtituent or a halogen atom; g and r are the same or different and
represent an integer of zero to six, s and t are the same or different and
represent an integer u§ zero to five, and u and v are the same or different
and represent an integer of zero to four.

<Qeneral Formula (2-2-1)>

102
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I WD 20061121187 PCTI JP20061709769 in
bet ween, and they found that a film produced by using

wﬂgmﬂgwﬂbng this rmononer could sinultaneousl )48%,?[&%@&3@?@

the high-density radical polynerizahility an
charge transport property. In order to reduce the
constraint of nnlecular myyenment jdespite high
crosslink deng &, S fivorabl I'rad_. al

pol yner j zablf€ e

char ge HPIAYp e'dNO'f— OH

conpound whQs6 et ure i s bul ky “aus 4. noves i s
connect eiﬁ.‘tT the crosslinking portion of aRg . phatic
structure i AWhe formof a pendant that the\lgr may

easily rot ate Wi th onIy one bondi ng, Such structural

r.efine nb nce_t he higher-density radical
WiETEe 1 "1‘9(‘91 iﬁgmﬂﬁ% 3?:%@ Risand élzo reprasent an alkyl group
pr_ogerty A conventional pol yfunctional charge
highsman hayeoresubstituento zire mdkexy heranpt whick caiaehade a

of cracks due to the growng deformation in curing

sabstituentf ncaent g:hﬂgdﬁhﬁﬂi hidy heos R aﬁbéﬁﬁl tsa heterocyelic

poI yf unct| onality,- but the speci f| c radi cal

] I Hfﬁ: | nve t| 0] €
cur ed W t hou 31%' Eﬁego@egggégncest g?f Wmm
for ands oth film.which.is suff C|entl
iR I oo, A, oy A Ispbetiee %rasn #5vhgroup
il; face I ayer of_a photoconductor. Also, the
ehamay hage :subgfitueniam § hetewdyelit gromp whibhmey have a
transfer 20 property sufficiently increases the film

sgbstépmt; Artuepresmrtaexneraikylene aatipi whith tdRive a

with extrenely hi gh har dness such as silica particles

a%%%:’gk?ﬁnage defects mﬂas %‘u te si)e{]of{%ﬂag{taent or 4
bivalent condensed polycyclic hydrocarbon group which may have a
substituent:; w and x are the same or different and represent an integer
of zero to =ix,

For example, 8 hydroxy compound is synthesized with the
following procedurs, and the obtained hydroxy compound is reacted with
acryloyl chloride or methacryloyl chloride. Thus, an aerylic compound
or a methacrylic compound of the present invention may be easily
gynthesized.
<Synthesis of hydroxy compound>

As shown in Reaction Formula (a), a methoxy compound (E-1) as
a raw material is demethylatad by means of a herstofore known method
to synthesize a hydroxy compound (E-2) (‘synthetic process of a hydroxy

compound by demethylation’).
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The formation of a high-density cross-Ilinking cured

filmmy be 25 achieved with the radically
WO HIORMHEPT zabl e nmonomer of the conponent 112 RiFP2H6/309769
20061121197 PLTI JP20061709769 (Al). More preferably,

the ¢ n gﬂ.,)cﬂ']&]nm j t dj . .
pol yrrg%g'ag:lﬁg nononer as a E]oﬂrrpdgngﬁ%ﬁBb%béﬁnflnﬁ u%g%chun

TR o) R bR AR TS Bl whose

p lied to_the initiation of radical

G%l . orgpppopdsatentha «ft thet hydroxmegenpounds

beari ng menmber with high crosg ink density and

reppesented bieGearnrabFomnnbaegtind i to {8 b} ai ned by addi ng
a photo-polynerization initiator and irradiating a

5 <Regtifiod ®orgiiiladg)*n a short period of time As a

radi cally polynerizable group in the Conponent (Al) of
a 10 radically polynerizabl e conpound, any heretofore
known group may_.b used. Exanples thereof include a
Vi nyl gr oup .. B oy C vl roup, a
met hacryl oyl okyg,_gw Qi &nd an acryl ank LAUP.
Especi al |y, an a@l oyl oxy group and agEmt hacryl oyl oxy
group are preferable in terns of polynerization
E;opqrty. The use of an ill 15 acryl oyl oxy group, a

wherd dor Reagtiony Bprenedaoks) aRcinbymaiymsas be R0 R Tabmes Ry,
the preparation of a sufficiently cured snooth filmin

R, #i9td RupPBi GRAePhl FoiBulal'Q -840 %h (3 14 aﬁ&‘(ﬂ%b?f oup
'y pol'ymerizabl’é

whi ch does not include a radica
gr oupy4 u ktu ' rou i ch_daes ,not, ;
el aaimBls B vhb SeHaRRHAROR, ifudis i melod: Bying geids
ou nmet hacr yl .oyl o group .apd_acryl am de_group, and
20 syth ?ﬁf @%@&H%ﬁeﬁdyéﬂéﬁﬂm g, Emﬂtqbrawma@gk dic acid,
charge transport property as described above. A
eetyc amidy @ynidine hydrochloride , magnesium jodide etherate,

aluminum chloride, aluminum bromide, boron tribromide and boron
tetrabromide; and a method using base or an organometallic reagents
such as potassium hydroxide, Grignard reaéent, sodivm-butanc],

15  Lithium-biphenyl, lithium iodide-collidine, lithium diphepylphosphide-
THYF and sodium thiclate-DMF.

Among these, methods using boron iribromide and sodium
thiolate-DMF' are particularly effective, but the synthetic mesthod for
obtaining the intermediate of the present invention is not restricted to

20 these. Specific synthetic examples are described hereinafter in
Examples.
The hydroxy compound of the present invention obtained by the

synihesis above is characterized by the E:Irpresainn of General Formulae
104
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group is given as a precursor of the substituted am no
group, and exanples of the am no group include a

wodb@hizey am ne such as 25 dimet hyl am ne and pergp2o06/309769
di et hyl am ne, an arallyl am ne such as 113 --------
----------- WO 20061121187 PCT/ JP20061309769

(1453hte Ghbrb) amdl (Bi251%- Etimbhenat/R), 2R, Ry, Ry, Ru, Riz, Ry or

di ai yl am ne such as di phenyl am ne and

Riip e Eghphgition, todhdsd id@ﬁ&ﬁh@ﬂﬁ'%&ﬂi F%_rﬁkp%b 89 1o (1-6)

hi s(2-thi eny])am ne and bis(2-far am ue ar ge
andafesgyor ti ng conpound which includes the secondary 5
am no group as a substituted group is a conpound which

erty. to transport the charge generated by
ﬁfﬁ%&@éﬁ? COmpoYRE opyn CHEpRTRd> .
condugtﬁi n. The charge transport conpound is
cat eg iEjWW‘ angReagtion Foxmpar (b)saldsydmore @aspamd (B4) is
el ectron transport substance. Exanples of the

used @ onanafisgaring ibeirandiat) dndl @ne h§iicOsster comp ound

accepting i o substances such as chloranil, bro nanil’

(LBX riacYamBblivbdn dimiledly a6YaA0LROd B! MllBtoire known

2,4, 7-trinitro-9-fluore
- 5. 7-t.et it : ,
oot RS e SpdrabiRh I ot RAGTIANER process). Here, the
2.6, 8-tri.ni tro-4Hindeno[ 1, 2- b] t hi ophene-4-one, 13 7
st pireal o Rouio a6 neompsngidy adHegeion Formula (b) is

di phenoaui none derivative. 15 Exanples of the hole
abbravigied: andosepresentac iaudompoimd zehesel estrviatingg, fordaula
oxadi azol e derivative, an im dazol e derivative, a

corvempmmydsatd thet ofl €hé Viagdrogy &:ﬁbéﬁﬂﬁ@%@%&@ﬁﬂ&’ %g E‘%Reral

a triarylamne derivative, a stilbene rivative,
FormiRRY (BYHIO e [ 18 benzhdi ne derivativ .
di aryl rrlt:et ﬁair?e&ggi vat %‘@g,&gztlﬁ'l a%ﬁrae&f%é’ﬁ]eﬁraﬁ'ﬁ?@%t(ﬁbe,ﬁ 15

syhotiynfdlis to Rs, Ry, Ry, Rs, Ruy, Rz, Rap and Ra in Gensral Formulac
(1-4-1) to (1-6-1) and (2-2-1).

<Reaction Formula (b)>
R a R
QI — g
(Ed) (EB)

Examples of the methods for acrylation or methacrylation include
a reaction of a hydroxy compound (E4) with acrylic acid or methacrylic
acid, or an ester compound, acid halide or acid anhydride of these
carboxylic acids.

For example, an acrylic ester compound may be synthesized by

heating and stirring with dehydration a hydroxy compound (E4) and
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styryl anthracene derivative, a pyrazoline derivative,

wﬂgwg’h#dgﬁl benzgne . derivati ve, a hydr azone q\e,étli'l\‘/@lt’zlnﬁ/ﬁ%uﬂ'rﬁg

e derivative, a butadiene derivati
pyrene derivative, a bisstilbéne derivative, .an

et enﬁg] S 4%%%6%%@&% %%%g?%%emm ém"?
E'%E/‘_{%lradl @al . % ﬁ%ﬁﬁf#zabl e coggw ndstc%falco g,?ézryloyl

neral Fornul ae (1) ( 1-2), (1.3) and
"—ﬁ&ll% e MoVl | §TgmE gebmeai IE-~r< di @aesgnee of an alkali,
ol yneri zabl e conmpound |nclud|ng a condensed
g6 | ofcthes alkaliaised Eydtlueardaebionl mudufiien elkakd2nah as
The conponent (A2) of the radically polynerlzable

a6 Do Hidlrokidd A Li
hydrocarbon is a conpound ?ﬂﬁﬁg\/\ﬁ%h a rg?]ﬁcmﬁﬁa Ghereof,

aﬁﬂ£ nﬁﬁéezsa@lﬁ %.%U%léfilj"ho nect ed‘%vvl t hm tl tu BE of the

am no group ot hd

ol up 10 throy condensed polycycllc
R ié'ﬂﬂ? f:fon Ghe &Wnr e a ArFATesRThom solapicauch
group is not particularly restricted and can be
dolusne: Ak efber sobentl suchoeaslitatyahydxphiranatam esterBudvent
Ies t hereof include a vinyl group, an al kyl group, an

sach yh eyhpkycdnteina ketomesdlesnly boyh %Ymﬂfﬂizﬂrét&?ﬂ kdfone; and
acryl am de group. Anmong these, the 15 acryl oyl oxy

HlHPeR MV SECH'2ET @edf&% %’%'

aprefg?abl y inter rrs%o%ﬂ]po ymer i thl on opthl es. #%E are
0 roup, a methacryl oyoxy group

o a cc%lﬁﬁ %‘k Ité‘%ﬁ%'? enabl es the preparation of a

suffigiently_ cured snmooth filmin a short period of
time. 'opa RHST compeyndsirapresested iy Generad Formulae (1-

include a radically
4), (1-6), (1-6) and (2-2) above of the present invention have o triamine

structure with an expanded conjugated system having two naphthylene
groups bonded in a melecule; therefore, a favorable charge transport
functton with high hole mobility is provided. Favorable chain
polymerizability such as radical polymerizability may be provided es well
since the acrylic ester or methacrylic ester group is introduced.
Therefore, a cured resin film with high crosalink density may be easily
formed with the irradiation of ultraviolet {W rays, electron rays and
radioactive rays and with the use of radical initiator. The acrylic eater
compounds have superior film formation properties, and they can meet
the demand for mechanical resistance such as abrasion and heat
registance; moreover, they can provide favorable charge transport

properties as well. Bacause of such s;uparinr properties, they are
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pol yneri xable group is not restricted as long as it is
a secondary am no group which does not include a

woO emaiiziae? y pol yneri zabl e group such as vi nyl PCIIRIPGADTEI
allyl group, acryl oyl oxy group, nethacryloyloxy gr oup
and acrylam de group, and it _can be appropriately
ezbtegelyouzefubadi mn argapi: faptticnali maderigk £op vegioua organic
t hereof include a dial kyl am ne such as 115 rt - -
sentriconducter - - devices- -such - as- - -organic \\elat@fiphblddhphic
PCTI JP2006/ 309769 di nmet hyl am ne and di et hyl am ne, an

*

pAbBddoarucfif Hanii€ BI2 Sred bSPTIR bilgifil Solar cell.
b| s(4met hyl benzyl) nni né, a di cuyl am he such as

g;npﬂgfg&ﬁﬁlﬁ ﬁ(ljﬁ'sflgrjﬁﬁ%m Aol G thB S R588Y Sivertion

bi s( l)am ne. _s_The char transportl n corrpound

hagia é%‘ﬂtﬂ?é“'é‘é'&rﬁlﬁyﬂ wqr@

not include a radically polynerizable group as a

othdrst i t memtomersa compdude whitrimetlsylolgwoppaet y ttriacrylate,

transport the charge generated by the reception of a
ldlpidpanahotieERefddryRath Y Sfrilb thPl gﬁup%ahomne-

conduction. The charge transport conpoun

%ﬁ%ggéhﬁ?‘?%ﬁ’i’%%?? ERRAEIRNEE | BINPRARCoRE Pgjed
tepGaAaM ColirlEns Aasmupdiipd SsChoRpaRer albrevikted as EO-

tetrac anoet hyl ene, tetraeyanoqui nodi et hane,

modifigd, | immedhsioliepeBao MOPTIARE, axidermenitsd. triacrylate
9- quorenone 2,4,5, 7-tetrani troxant hone, 2, 4,

{('Brdpyilens natdi-awadifiednie, hdfeinafter abbreviated as ‘PD'modJﬂed'),
2,6,8-trinitro-4H ndeno(l, 2-b] thi ophene 4-ow, 1, 3,7-

hﬁﬂé&ﬂ&ﬁiﬁ@,%ot hi ophenpg ?o triacry
di phenoqui hone derivati ve. Exarrpxﬂnes of the hole late,

ﬁ]ﬁl%%ﬁ%ﬁ.ﬁm%%%t %ﬁfﬁe %ng&ﬁe%fq t%.:geﬂmcrylate pentaerythriiol

triacrylate, pentaerythritol tetraacrylate, glycerol triacrylate, glycerol

epichlorohydrin-modified friacrylate, glycerol EQ-modified triacrylaie,
glycerol PO-modified triacrylate, tris{acrylozyethyl)isocyanurate,
dipentaerythritol hexaacrylate, dipentaerythritol caprolacione-modified
hexaacrylate, dipentaerythritol hydroxypentaacrylate, alkylated
dipentaerythritol pentaacrylate, atkylated dipenteerythritol
tetraacrylate, alkylated dipentaerythritol friacrylate, dimethylolpropane
tetraacrylata, pentaeryihritol ethoxytetraacrylate, ED-modified
triacrylate phosphate and 2,2,5,6-tetrabhydroxymethylcyclopentanone
tetrancrylate.

These monomers may be used alone, or they may be used in

combination and mixed in an aerylic ester compound of the present
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derivative, an oxadi azol e derivative, an im dazole
derivative, a nonoarylam ne derivative, a diarylemne
derivative, a triarylamne 20 derivative, a stilbens
derivative, an a-phenylstiihene derivative, a

benzi di ne derivative, a di ary] met hane derivative, a

xg{réﬁﬁé(ﬁ,rﬁhﬂﬂﬁ qﬂé Sicel V‘I;{:ﬁ%&hw&g@ms cteristics

erivative, a pyrazo |ne V|ny enzene

oA, TR HRER Wil 5o HohgPERE vary aceording

derl ative, bi sstil hene deri e an 25 an
tip@i Jof P PR RN S0 b Sigpse transport layer of an

CTI JP200WB09769, As a radically palynerjzable
e gharinc pheterpaduster, the rmiang gafioyef (he monomer to
aromatic hydrocarbon, a conpound represented by any
apnecrylicesier spmponmd o & mass(Hasiy is (sually wouwil 881 % to
(2-2) above is nore preferable. 5 <Radically
1pa0 ) Y mindattederabhy a nowin dili % oi 500l Wdes three or nore

radi cally polynerizable groups in a nolecule The

(Latbrtadléotrauthyien frid gatbeh riopatdiiBehi ch incl udes three
or nore radically polynerizable groups in a nolecule

Means]g tHR FREEhspddt! ¢ Ml]%n@ %ﬂé&%st&ﬂﬂ : "GGRY nember

structure such as tri. am ne azone,
trans
OB SIS ol G B mtoria

v%lﬁ’ﬁ %ﬁ“kgaﬂﬁmﬁl | %hf‘““’”w‘%‘jaa Bely i ar::.xwdt#l”l

T
Ry e R DlgD| SR | S normpesent QLA aghasmg e padically
has a car bon- carbon 15 doubl e bonZAﬂd is radically

Pabiyarableh icomppundh | ofs compoment 2 fAth| ingludes two radically

pol ymeri zabl e group include 1-substituted ethyl ene
pghouenzable grauips and a substituted amine group which does mot

include a redically polymerizable group in a molecule; the radically
polymenizable groups and the nearest substituted amino group do not
include an unsaturated bond in between and are bonded with two or
more aromatic hydrocarbon compounds. It further includes other
components according to requirements.

Also, the outermost layer of the latent electrostatic imapge bearing
member of the present invention related to the first aspect includes a
cured material which may be obtained through radical polymerization of
a radically polymerizable compound of component (A1), where the
radically polymerizable compound of component (A1} includes two
radically polymerizeble groups and a substituted aminc group which

does not 1nclude a radically polymerizable group in a molecule; the
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substituted ethyl ene groups. For exanpl e,
1-substituted ethylene groups may be represented by
<Fornul a 1> below. <Fornula 1> 20 CH2-CH XI where, in
Formula 1, Xi represents an aryl ene group such as
phenylene group and napht hyl ene group which may have

ey dolyifbtizaBlh pANRMUAA Hhe deliBot RatiltiiYa BB Teroup
o 9951% e 1 auea&ﬁ&ea mhﬁ%ﬁrﬁ&“@eﬁyﬁd@ag y@hﬁ&h whith two

an al kyl  group such as met rou

R R e ;,;%,tw&%%%es a
P A AP R O, A hod, Fin
P%‘%}ﬂ%@ ﬁ PE' gﬁ‘ﬁl%feg”i%t he9 %bstr t ue|:1t‘.:,éj[:tl he{n% atc-r and
lgﬂﬂa s%fécrgarﬁﬂiﬁaad' e FBrRE1An | de or oup-and a
\élr Qﬁ' R Becc ARt o sylmtpa#ﬁ%ils‘?ﬁﬁr'u%iﬁt%&ﬁfﬁhgﬁ' bearing
T e YT
ugcig Igt aggénd%geg:gtlp l;rz_tlrchgcr gggmmlccﬁyﬁwﬁgm and it further
includes cther components according to requirements.

The polymer including & condensed polyeyclic aromatic
hydrocarbon is mot particularly restricted as long as it includes a
condensed polycyclic aromatic hydrocarbon, and it cean be appropriately
selacted accordmg to applications. Examples thereof include a cured
material {I) which is obtained by polymerization of a radically
polymerizable compound including a condensed polycyclic aromatic
bydrocarbon in which a radically polymerizable group and a non-
radically-polymerizable subatituted amina group are connected throngh &
condensed polycyclic aromatic bydrocarbon group, and a cured materiat
(2} which is obtained by polymerization of a radically polymerizable
compound of (1} mbove including a condensed polycyclic aromatic
hydrocarbon and a radically polymerizable compound including three or
more radically polymerizable groups in a molecule.

Also, the latent electrostatic image bearing member of the

present invention related io the second aspect includes gn outermost
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group such as phenyl group and napht hyl group which

may have a substituent; a hal ogen atom a cyano
WOgpsiR1182 nitro group; an al kosy 15 group SUCRCESF2006/309769

met hoxy group and et hoxy group; a -COX group (RIB

repre S hydr ogen aton1 an al kyl group such as.

14T, §ihigh Jagluges a omyd mAbemalvsihoth ragy ity obtainod through

substitutnt; an aral kyl group such as benzyl group

raditaph polsnnprizgtionp aﬂma:hmmaﬂyvqamubahhwea&mpaﬁﬂd of

an aryl group such as phenyl group and. naphthyl

whi CAZ)Bywhane the?Orddieallyt HolithePizah leglc@;i}lﬁﬁﬁﬁ)d of

(RL9 and R20 represent a hydrogen at'ont an

PABINT N O, BPA HiBrion
P AR 0 kb s

phenyl gboup and napht hyl whi ch may have a 25
rcesgint 3 @ag pelyanerizdliler gy, il®ugh a
reoresents a 118 WO 20061121187 PCT/ JP20061309769
condertsedupslycpolit atvaghide hedsowdrbol ?’oﬁpeqllt‘f&{ﬁﬁ& ibfludes a
at

t hose of Xl in Fornul a | and an al kyl ene group;

H%:yano group an aI k?ﬁ’%?éﬁ'é‘ Z%Igél}p r@%@%?%#ﬂ@Poup%ﬁ%ﬂﬂ
P Xﬁl?&(ge an éﬁﬁﬁ%ﬁfoﬁh‘%}fse SHP%%I‘ i thﬁﬂ?ﬂlof tiator, and

thacr | oyl oxy grqup, an a- cyanoethylene group, an
Hﬂéﬁ‘% SH? tpreqErémepthophenyl ene group
and a_ net hacrylﬂﬁéam no group. Exanpl es of the
ramprandafeoitipment fde)+ ncl ude. - a
hal ogen atom a nitro group; a cyan group, 10 an al kyl

gr oupThisc eRGeseionn @laRopito %Hmcuﬂu%Eomat a

group such as methoxy group and ethoxy group

cuited fih GheAReAUE) Pidical polymerization of a specific radically

polymerizable monomer is arranged on its surfaes, an unage forming
method which uses thereof, an image forming apparatns and a Process
cartridge for an image forming apparatus. The radically polymerizable
monomer here preferably has a structure which developa a charge
transport function as well as a structure of radical polymerizability.
Many radically peolymerizable monomers having the structure which
develops a charge transport function as well as the structure of mdical
polymerizability have been proposed, and JP-A No. 2004-212959
discloses four hundred and several tens of compounds as examples.
However, these conventional radically polymerizable monomers
cannot simuitaneously satisfy the high abrasion resistance and the

sleciTical property with little occurrence of rest potentinl at a high level.
110

WLLDZANZES, Sl =1t am o




10

15

20

25

phenoxy group; an aryl group such as phenyl group and
group; and an aral kyl group such
wng@%%ﬁgﬁd phenet hyl group. Anong these radi ccplﬁ%ydmmmg
pol y-neri zabl e groups, an acryl oyl oxy group and a 15

ISi' 19 BufablF SHhe CHl e ha?Blcdine clear

RaGHY
conpouné I ch three or nore acryi oyl oxy groups

oY 1B °bts§+9“$- '%%@@P%ﬁ@ﬂ%%%&?@ﬁ””rfr bo

three or re X s in a ecule_with an
aghieye a0 & Fafw( 8 ragémra%'s&l@ A0GecEeh % nﬂl&éﬁsﬁﬂ
ester. Also, a conmpound which 20 has three or nore
mtﬂimcmaﬂe.yl oy ingmeapes they chrsalinkadessity,nthéecpdent of the
manner. Here, the radically polynerizable groups in a

TADRAIR ' poliinafrizibl gioap ehodld b ddef@ised, and thus u: is

pol yner zabl e groups are the sane or di fferent

e S S PR o
o 5 BB ey e ke AR TS e

according to_applications. Exanples _thereof include __
Howeverhiherpdesder inrthecmpleqalar wraight jof ther eirnaiumar which
referred to as TMPTA), .trhnethyl ol propane
dbvélops Hacondlde esharfze ihmﬁpdﬂlgmppﬂl}eisallhdbeuhe- Ondthie ether
tr| acrylate, trimethylol propane 5 ethylene
d%hattm $hftktdrAhYioat 6 &h@traui@m@ azs ﬁEﬂ*}IE' efbup is
her ei nafter abbreV| ated as Ormdl

E{fam@é | o) REguAne RE gaﬂtgﬂfl 4o teg A 35" Halsfors

pr opyTene” oxi ¢

abbrevi at ed as, dified ) thyLoIpro ane
PERRATEY @uﬁsa% @Eﬂ reppoR the H’;H“g? r GPnid is

al kyl ene-nodi fied trinethacryl ate ]
presumably because the heavy cross- lmlung consirains the molecular

movement of the charge transport structvural portion amd reduces the
range of free movement, which consequently decreases ithe hopping
. mobility of the charge.

The inventors of the present invention examined a novel radically
polymerizable monomer which can simultaneously satisfy the high-
density radical polymerizability and the charge transport property. As a
result, they found an effective radically polymerizable monomer, where
the radically polymerizable monomer includes two | radically
polymerizable groups and a substituted amino group which does not
include a radically polymerizable group, and the radically polymerizable
group and the nearest substituted amino group are connected with two

or more aromatic hydrocarbon. mmpuunda. without an unsaturated bond
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10 pentaerythritol triacrylate, pentaerythritol
tetraacrylate (which is hereinafter abbreviated as

woRBE/A)1879l ycerol triacrylate, glycerol BCT/IP2006/309769

epi chl orohydrin-nodified triacryl ate
(ep|chlorahﬁdria-nodified' is hereinafter abbreviated
indetwepnyaud fthest fpund thet adilor Prodaedd byl using andyduaireg this
gl ycerol PO-nodified triacrylate, 15

honefieer Yould etdistult SRy Hatioffl RBBt ABIgH-B6A4i®F radical

hexaacrylate (which is hereinafter abbreviat ed as

Pﬁ?ﬁ’%ﬁ%@%ﬁ?‘é’f@%ﬁ%‘é’%{%r Rpgas PR, acryFatP peduce

; lﬁ‘%&%ﬁ?ﬂ# Bfewsté{]?rﬂﬁggwﬁ oS} %qlghl é!auss o aEieegmty, a

di pentaerythritol_tri acryl at e, d| met hyl ol pr opane 20
%‘ﬂﬂgi\% ﬁmﬂél zizaller monamesr had o srugtert iis which a

DTMPTA), pent aeryt hr| tol ethoxytetraacryl ate,
chﬁgmdn-hneplmttr igmony | admppbed pbfteeh @@natic compound whose
2,2,5,5- tetrahydroxynethylcyclopentanone

Bg?nd‘g?ﬁitﬁ?ll on o tvvo or m)r%%#%gg Wienﬂ}e t“ﬁ’e“’
conpoun%[ntm#ﬁ‘gﬁﬁﬁ%%‘% %Eﬁ?%’ﬁp&%gghgéggﬁﬁﬁﬁghe group

radi cally WO 11211 7 PCTIJP20061309769
i SREY ot TOHD AN, 016 DonME o FHID WTUghRr ok RefBRement

golynerlzable groups, |s preferably 250 or less in
B@m planse the hwhm:ad&qm‘ml]whca]z divirdenshilikpu addh fuvoegble

three or nore radicallypolymerizable groups to farm

chenaetranepsrt prajpey. i N t he cross-1inked charge
transport | ayer as the 5 outerrmst | ayer. Wth the

{?;Lg%grt i ;/er 'S g’% ) g the agr gg{%g%{:%gts% - Voo has
gﬂ&seém nl sonﬁ} degr ee. Th?ﬂﬁs‘%‘*%? Sﬁ% (g? ght he ]
I'c di

Eﬂoups such as E,O Poc?nd caprol actone anong the
rmation 1n cient hardenability despite the

polyfunctionality, but the specifie radically polymerizable monomer of the
present invention may be cured without the occurrences of eracks to
provide a uniform and smooth film which is sufficiently cross-linked and
cured and favorably funchtions as a surface Iayer of a photoconductor,
Also, the formation of a high-density eured film with charge transfer
property suificiently increases the film stremgth, prevents am external
additive in a toner with extremely high hardness such as silica particles
from sticking im the photoconductor and thersfore decreases image
defects such as white spots.

The formation of a high-density cross-linking cured film may be

achieved with the radically pu]ymeriza]}fa monomer of the component
112
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exenpl ary radically polyneri zabl e conpounds gi ven

Lt is not 1™ preferable to use a conp |
wo dhigst el t ohEAe2bddbores

nmely | ong nodified group by
content of the radically polynerizable conpound which

(hak Moreepriferably, thdiceal o\rﬁeaelbt]wyﬁrzigzggﬁd%ggpgo' ically

the outernost layer is prefera

) ef er abl % by .15 ss,to 70 %

PRty otRAGl-, BYloliisiad b Cobbunitt R gy hith Sl tspe O more
] rizable.c ound whi ch has three or nore

”5‘2‘&%@% P@mﬁmﬂiﬂgigﬁr&% ’ﬁr%d%glﬂiﬂﬁlea #HFRc Jasiops haretofore

solid content of the coatin sol uti on. Wen the

lkagrocmetheds may bnapplien 4 bhe imitiatiarhef radiest polymerization,
di mensi onal cross link density is |low, and significant

ﬂ@gmhlémmmmmﬁmﬂgeiﬁﬁﬁéf%ﬂyh@ cRaslink

achi eved conpared to a conventional thernoplastic

Abhi6¢ P Shflerid bdhiarftGIen AR 2 BRI 12 a
chafdlge tranlg%ort conpoun ecrét?sle%l,ytgﬁc?%e e t%lﬁ% adding a

' . degr-ade. <Phot ozpol ynerizati on . .

p ROy nfidlion SEHIA6E 9" 216246k 85 7euringrin =
hot o- erization initiator is not particularly

El?‘&%tﬂ”?@ﬁe#&ﬁ‘@-can be appropriately sel ected according
to applications. Exanples thereof include ace top he

none $%ct sagwallyepolymemnzabilai groaipoirs thiedothponent (A1) of a
phot o- Pol yneri zation initiators, benzoin ether

replicdily polyrierizable &dponhid] hay HeretFBRL RGP BFoup may be

phot o- pol ymeri zation Initiators, thioxanthone

oS! OTRGLTES| 8881 VS Gl g rove, e
ad§RIRAF 13080 PRtk cRRe I oky exdtp And' s Aerylamide group.
Especially, ar acryloyloxy group and a methacryloyloxy group are
preferable in terms of polymerization property. The use of an
acryloyloxy group, a methacryloyoxy group or a combination thereof
enables the preparation of a sufficiently cured smooth film in a short
period of time.

The substituted amino group which does not include a radically
polymerizable group is a substituted amino group which does not include
the vinyl group, ally! group, acryloyloxy group, methacryloyloxy group
and acrylamide group, and it preferably has a structure which develops
the charge transpori property as described above. A secondary amino
group ie given as a precursor of the substituted aming group, and
examples of the amino group include a dialkyl amine such as

dimethylamine and diethylamins, an aralkyl amine such as
113
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and ketal photo-polynerization initiators include
di et hoxyacet ophenone,

WO2B/ 31188t hoxy- 1, 2- di phenyl et hane- | - one, PCT/TP2006/309769

1- bydr oxy- cycl ohexyl phenyl 10 ket one,

hydr oxyet hoxy (2 h droxy 2-propyl) ketone,
‘éhéy‘éﬂ?%?mﬂzad}d:rgi ;;f amme, a diarylamine such as

4- or phol i nophenyl %;)ut anone-1, 2- hydr oxy- 2
enylaminengngr ppriolylomine 2 amelt Hiktetaroayclinohiniod 4uch as

met hyl t hi ophenyl ) propane-1| -one and

bis(@rtdrigmylladims apddns{PagyDuab@nest hoxycar bonyl ) o~dne.
15 Exanpl es of the benzoin ether photo-pol yrrerl zation

i ni ti ghardhayl @%ﬁg
benzoi n et I%]; %ﬁg 0| np | so%@fﬂa I'é e ﬁ:ﬂa secondary
enz | es of enzophenone
S A S S e b S S ooty
4ydr oxybe ophenon o- neth | - benzoyl 20 benzoat e,
%ﬁ‘@%ﬁaﬁ) hwegec ganerabed by b reception of :oEghbbl means of
phenyl ether, acryl atedbenzophenone and 1,

haphing ey dustioeme Tl et gestrahspbe ddihﬁéﬁﬂﬂ h9 Btagorized to a

phot o- pol yneri zation initiators include

et hy o oxaar nonee a8, ek T %&%%?&“%eﬂﬁéﬁ%m
E%%T“‘iﬂ FROSLL SLERLEh Mo U stz acapio

hat o- pol yneri zation initiators include ethyl
i %h. B 228 6 Weali. dERmAnl phistyptosptiviene,
oxi de, 4, 6- trlnEthyIbenzoylphenylethoxyphasphlne

teéw:a@many(ajmﬁ thane; 24 ttinitrerd-fiybjuiany 128 65Pbitegnitro-
oxi de, bis(2,4-dinmethoxybenzoyl) 5

9-fiubrdnone na,mﬁ Peatranibesbilited x| ¢4 shRtdig thone
gl yoxy ester, 9,10- phenanthren, acridi ne conpounds, ’
2,618- wﬂ%mml@ﬁlfhmﬂ%ﬁi £-one, 1,3,7-

{rinitrodibenzothiophene-5,5-dioxide and diphenoguinone derivative.
Examples of the hole transport substance include an oxazole derivative,
an oxadiazole derivative, an imidazole derivative, a mongarylamine
derivative, a diarylamine derivative, a triarylamine derivative, a stilbens
derivative, an a-phenylstilbene derivative, & benzidine derivative, a
diarylmethane derivative, a triarylmethane derivative, a 9-
styrylanthracene derivative, a pyrazoline derivative, a divinylbenzene
derivative, a hydrazone derivative, an indene derivative, a butadiene
derivative, a pyrene derivative, a bisstilbene derivative, an enamine

derivative and other heretofore fnown materials.
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conmpounds. A conpound whi ch pronotes

Wﬂ%@g{lgﬂﬁ?' ymeri ;ati on nay al so be used i ggepﬁgﬂmmﬁﬁg

onbi nation with the above phot o-
pol ynerization initiators. Exanples thereof include

i mﬂ%%m no%enz ogﬁ%ﬁ%ﬁ@ﬂﬁﬂﬁw& component (Al)

4- di I Soa

aﬂ%ﬁﬁ%ﬁ%&‘ﬂﬁcﬁe““ﬁ%ﬁeﬁ‘éﬁmﬁ% ShyCHREAL Hemeral Bgraulas

atio |n|t|ators may be used al one or
{ﬁm?l'il}ﬁaémlﬁi hayeos morebrefpraldent ent of the

hot o- pol yneri zati on i n|t| ator in the outernost |ayer
<%adma]&' pelymemnzdkle cprpournf indwed ingt abomderised ol péydize

conpound with radically polynerizable groups is

abtieheica) drobafb Pl drponds@ L 40 parts by nass, and
nmore preferably one part by mass to 20 20 parts by

nmass e t arts SS
phot o'-ﬂ% PUJ%EE% |(§%§ rréﬁifl ttn'gffa p%cpugﬁﬁ&r{? é’g I‘?mpﬂund
|t exceeds by nmn the el ectri cal
‘c} § pEongens %PP%??-’JH%E vrogarhans a gempownd in
menber may be reduced. Next, the nmethod for form ng

ﬂhﬂ@h@ﬁaﬂw&lﬁw pelysrerizahle szroupeis mmw@mheammmﬁuted
PLT/ JP2006/ 309769 The outernost |ayer is forned by

apriapagroup wHirhadosy wet nimeludeaye radizallyngoleherizablea group
i ncluding a radlcally pol ynmeri zabl e conpound of

Wi zabl e corrpound whi ch 1 %’gﬂ'ﬁdg%g t%%geﬁlgﬂ | ?/mre
P R PN B ] B PSR o
dl Cab%{a%g%&é Zasbélgct% npoun %f tucgggﬁgghnéné Allglxamples
thereof include a vinyl group, an allyl group, an acryloyloxy group, a
methaeryloyloxy group and an acrylamide group, Among these, the
acryloyloxy group and the methacryloyloxy group are particularly
preferably in ferms of polymerization properties, The use of an
acryloyloxy group, a methacryloyoxy group or a combination thereof
enables the preparation of a sufficently cured smooth film in a short
period of time.

The substituted amino group which .does not include a radically
polymerizable group is not restricied as long as it is a secondary amino
group which does not include a radically polymerizable group such as
vinyl group, allyl group, acryloyloxy group, methacryloyloxy group and
acrylamide group, and it can be appropriately selected according to

applications. Examples thereof inclmie a dialkyl amine such as
© 116
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a radically polynerizabl e conpound which includes
three or nore radically polynerizable groups in a

Worzodseizudeg and a phot o- pol ynmeri zati on i niti at @CT/eRe309769

appl ying the coating solution.to the. surface of a 10
)hot oconductor, which is then radically polymerized.

lamimedi @ud v diethydamineabae. cerplidyhd amine such as

| i quid, other conponents are dissolved in the _
dibemzymmind ayel Iis@d-mmghyliesizyDamiiae, «Ofarfhmaid duch as

may al so be diluted by a sol vent for coating. Exanples

oV Ipeled Eﬁanﬁh% ﬂﬂﬁ%gfgﬂr SRt hgaol. |

CEJ?hanol 2- prsglgano and 1s butanol es suc “lz’issuch as
th et to nmet hyl isobutyl ketone

%ﬁg cyc Mﬁﬁg’iﬁﬁ%@@ s et hyl acetate and

but yl |C@lcet ate; ethers_such as tetrahydrofuran,
di oxa JFINERATHRS Compeyad v chades the secondary

dlchloronetbane di chl or oet hane, trichl oroet hane and
aghinor groupze hich dessonet imdude ah-mhcdﬂgnpeheueﬁﬂblem&o&ﬂchs a

xyl ene; cell osolves such as 20 net hyl ceIIosoIve

stbSbituciel) 1508 b ound ﬁrhhé};phﬁb\éﬁl PSR gﬁ% 0 Xaf the charge

solvents nay be used al one or

eSBPLT, ’Jt:;**?ﬁ}%ﬁé:fg%%pféﬂ?# on(sfﬂ% Rho @gﬁ "”eq}m%%emem
of BOPhie EaiisRian. | T FhgeeaAnRRorty 'Séérﬁiia?%i"t%an'zédm

ring-coatin rrethods 124 s | -- - - ---mmeme e
ke Q(w}mgﬂ hetgnee meeben sbaram tﬂmpnﬁdsmbﬂth;am

pol yneri zabl e conpounds of conponent (Al) or
conpoEaninilé&)of thé nletien ttrhnspPtorilbkiiacch hehildy ectron

transport property to the outernost |ayer, and the

aBUPHEIE RbatdifcesghAR|dey cRRITMHITE b 61, tetracyanoethylene,

tetracyanoquinodimethane, 2,4,7-trinil:m*9-ﬂuurenune, 2,4,5, T-tetranitro-

9-fluorenone,  2,4,5,7-tetranitroxanthone, 2,4, 8-trinitrothioxanthons,
2,6,8-trinttro-4H-indeno{1,2-blthiophene-4-one, 1,3,7-
irinitrodibenzothiophene-5,5-dioxide and diphenoquinone derivative,
Examples of the hole trﬁnspnrl: substance include an oxazole
derivative, an oxadiazole derivaktive, an imidazole derivative, a
monoarylamine derivative, a diarylamine derivative, a iriarylamine
derivative, a stilbene deriyative, an aphenylsiilbens derivative, a
benzidine derivative, a diarylmethane derivative, a triarylmethane

" derivative, a 9-styrylanthracene derivative, a pyrazoline derivative, a

divinylbenzene derivative, a hydrazone derivative, an indene derivaﬁve,
a butadiene derivative, a pyrene derivative, a bisstilbene derivative and

an enamine derivaﬁva.
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conmpound in the outernost layer is preferably 20 % by

Wﬂ@i@!lﬁl 80 % by s mass, and nore preferably zﬁ%ﬁnﬂ?ﬁﬂ

0 70 % by mass. When the content is Iess t
20 % by mass, the charge transport property cannot be

suf fi gigeng | Yaﬂi&hﬂﬁralp’dﬂﬁmei\Mhl@ecﬁﬁﬁhﬁﬂﬁt iwWRich" fdfudes a
el ectrical properties under repeated use such as

A PAOTEIEHSHA L A5 St e v
afiy st Ot L KRmmial W) T 0n 0068 (R ol abereinmoore

in a nDIecuIe decreases. This reduces the crosslink
paeferalle, and the desired property may not be fully
exhi bi ted. Qrher than the radically polynernizable

polynoerigetile ebmpotind whidoiqebodss thréd )or mhbe

radi cally pol ynerizable conmpound including is three

r&dicAR: ‘iJ eghbie Mﬁqﬁigm&ﬂﬁgups in a nol ecul e
and t ot o- polyrrerlzatlonlnltlator

nonof t 0 unct s nal radi ga

pol yn‘%"ﬁ? *8843@1%% PR PR Ropfeiiat I R

radi c pol ymerj z e ol i ganer conbi ned in
mdfe Gtedl y”%’l‘zﬂgg@aﬁfﬂw 38 bemaleoniz SREATHY & gonomer

$| rements for the purpose of functionalization 20
bas amfither mg hole fragsperitt ghrurtutmtsuch, asattiagylahsine,
stress of the cross- linked charge transport |ayer,

hyéehinag preezdlend aad enbhgdleaist 48 Gledtieh tidiesgort GhhRBure

fact or- Heretofore known radically polynerizable

SEQUDH UdndehbIF U APRYCIED unce?poﬁehgggﬁ o J—

ol yperi zabl e. 25 ound incl ude 2-ethyl,hexyl
aliSGrling atOsiafic £ige AR % 6yHa 200D OF £8ikgy, group, and has
2006/ 121187 PLTI JP2eeG 309769 hydr oxypropyl acryl ate,
r af drBeTe r Fadipallyc - pelymeerizaklenyaioapy | carBhe olradically

acryl ate, 3-nethoxybutyl acrylate, benzyl acrylate,
pnlyu:timhmhlb gronyp| sanat restricted as Im:lg ag it has a carbon-carbon

double bond and is radically polymerizable. Exzamples of the radically
polymerizable group include 1-subsbituted ethylene groups and 1,1-
substituted ethylene groups. For example, 1-substituted ethylene
groups may be represented by <Formula 1> below:

<Formula 1>

CHz-CH-X;-

where, in Formula 1, X; represents an arylens group such as phenylene
group and naphthylene group which may have a substituent: an
alkenylene group which may have a substituent; a carboxylic group; a
carbonyloxy group, -CON(R1)- group (H!7 represents a hydrogen atom,

an alkyl group such as methyl group anti éthyl group, an aralkyl group
117
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i soanmyl acrylate, iaobutyl acrylate, nethoxy
triethylene glycol acrylate, phenoxy tetraethylene
woplpapiigacryl ate, cetyl acrylate, isostearyl pCTyPRb&EINT6H

5 stearyl acryl ate andstyrene nononer. Exanples of the

bi funcjional radically_ polynerizable compound include
E&lﬂ‘g, 45 peme logupyinaphthabueethyl/gtoupa aodi hemithel piranmg, and
1, 4- butanedi ol dinethacrylate, 1,6-hexanedi ol
agi arylygeoap sich-depdeag] groupi aed heagihbhgl GrodpP YA fide
gl ycol diacrylate, neopentyl glycol diacrylate, io
ghdwgphenol A-EO-nodified diacrylate, bispheno

F- EO-nodi fi ed diacrylate and neopentyl glycol

di acr S tional noner, i ncl ude
a fluori n%]g mn%r?eﬁsﬁfggnééﬁ%ﬁ%%ﬁgepﬁan group, a
crylate, 2-perf tyl ethyl acrylate
L Ty & AP ko bitadiontl prane, aimyisarbronbezeyp, an
acrylate as and' nethacryl ate having a pol ysil oxane

agideRlony atroap, axc axtdoylamiidei geoughpindi & oxiaghibiduther group.
nmet bacr yl oyl pol ydi net hyl si | oxa neet hyl ,

Abg A, Dysubetiydtete pthylehb @ranps flﬁﬁ?ﬂbe redpresenteii by <Formula
acryl oyl pol ydi net hyl si | oxanebuty an

odlibatdard oyl poi ydi met hyl si | oxanedi et hyl groups, which
have 20 to. 70 20 sil oxane repeating units as descri bed

AN s. 06-60503, JP-B 06- 45770. Exanples of the
{Fa |§g$?%bpolyneriaable ol i gver include epoxy
acryl N hane acryl ate and pol yester acrylate
oligdﬁégscﬁigkéVer, i ntroduction of a | arge anount of
a nmono- and bifunctional radically 25 poiynerizable

wheranisr Formaddi 22 yepesynteanzalliyd olougowdichiastay 1Réve a
WO 20061121197 PCTI JP20061309769 substantially

suolfm?ﬁgﬁﬂ kheatdIkgP gdbip Whitha may Ofsve b ERERIIRRTY bY aryl
group such as phenyl group and naphthyl group which may have a
substituent; a halogen atom; a cyano group; a nitro group; an alkoxy
group such as methoxy group and ethoxy group; a -COOR group (RIS
represents a hydrogen atom; an alkyl gronp such as methyl group and
ethyl group which may have a substifuent; an aralkyl group such as
benzyl group and phensthyl group which may have a substituent; and an
aryl group such as phenyl group and. naphthyl group which may have a
substituent) or a -CONR!8R2¢ (R1? and R2 represent a hydrogen atom; an
alkyl group such as methyl group and ethyl group which may have a
gubstituent; an aralkyl group such as benzyl group, naphthylmethyl
group and phenethyl gronp which may have a substituent: and an aryl
group euch as phenyl group and naphthyl group which may have a

substitnent, and they are the same or different); Xz represents a
118
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cross-1linked surface |ayer, causing the reduction in
rasi resi stance. Therefore, the content
Wﬂ?{@ﬂiﬁ@?ﬁ or oligoners is preferably 50 partgé%%ﬁ@”ﬁg
or less, and nore preferably 30 parts by 5 mass or

shBsituasitt Andesinrdé E&&Q@hﬂfbiebé(v%uﬂﬁﬁfeﬂf td Nhose of Xy in

radi cally pol yneri zabl e conpound i ch 1 ncludes the
oL} C | t] r r hon ]
FEEREE o poOp ik yidne ERORF A€ LR SEP I of ¥'0d X ie an

addi bl velg such as various pl a%%ﬁers for thde )
PUFIOLRY oF U A ETERY ARONE- AT ane @TeYp Ad an aromatic
inmprovenent), |leveling agents and | ow nol ecul ar charge
IMEansport substances which do not have radical

reactivity according to requirenents. These additives

ar e nBpeqifict éxarmpldey of eidiese chdsstitapatartherbe @helbdeean o-
known substance maybe used. As the plasticizer,

adijbuitl?/lﬂ% FRlorde gﬂg‘ﬁ% %iﬁoéctt%y lthﬁlaﬁixgt%ld%g ’ grr%y“'bc%“u%eetg? lene
t C o [ referably 20 % b ss.or | ess,

slh. ' HE ORI BB B Yol s, Sraupaued
to the tqtal. solid caontent_ of fhe coating solution.

Eﬁilawaﬁ'&%v FIng AT0UPe | f%ﬂaal@mﬂﬁc the smbstisnentsondich %, Xo

such as dinmethyl silicone oil and methyl phenylsilicone
aed [Y mag havpdoghede: or halogeni afomeyr a whitxrhgrowg; degano group:
perfl uoroal kyl group in a 20 side chain, and the

as eilkehirivp gucheiathyl ¥rdyp ERdSefyll SoapenalesResoup

to the total solid content of the coating sol ution:

e ng S &
E%f]%r%%i ng prsocgessﬁma%/'a%/aae ?gcelfﬁ%o% sE |3k E‘{glﬁgnéﬁ& as
dth th tai [ d .b i ght i di at.i on.

e ol e’ R Aoy s shetiel efbun ghf Nashiig! group:

such as high-pressure_nercury-vapor |anp _and netal
| 8% caTHEF! nErARy such7 apobedad) Ereup1and phemethyl group.
PCT/ JP20061309169
Among these radically polymerizable groups, an acryloyloxy group and a

methacryloyloxy group are especially useful, and a compound which has
three or more -acrfloylnxy groups may be obtained through an
esterification reaction or a transesterification reaction of a compound
with three or more hydroxyl groups in a molecule with an acrylic acid
{aalt), an acrylic halide and an acrylic ester. Also, a compound which
has three or more methacryloyloxy groups may be obtained in the same
manner Here, the radically polymerizable groups in a monomer which
has three or more radically polymerizable groups are the same or
different.

The radically polymerizable compound which has three or more

radically polymerizable proups in & molecule is not particularly restricted
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an em ssion wavel ength in an ultraviol et range may be
used, and a visible Iight source may al so be used to
wocomplzylani t h t he absorption wavel ength of a pagieskkierss
pol ymer =abl e conpound and a photo- pol ynerization
initiator. The anmpbunt of the irradiated light is 5
apdetan el spmopmatelw selectade acenrding do rmppdicptiohsr aBlpmples
2,000 mMNcn2 or |ess. Wen the anmobunt of the
therendli Hicdddé | tinctBylofppaian ﬁﬁcmdhwﬂ{whiche i€ UhbRdnafter

reaction rray requi re Iong time.. Wen it exceeds 2,000

rresultl ng |n gg; |nkI es as \%2”’ g\Is rrany thacrylate,
t{{%ﬂ%‘tﬁf ted resn%f %'Ed’%l"% &ngs on ]elg% io Suﬁ:pﬁéle ofi_:mﬂ
S -

r eases 5 the inner stress, cau |ng cracks or film _
CHATIBRF ot PEAS TALHRS itslnermiate ogbvthyleng| smidemodifipd s

be perfornmed during the light irradiation to prevent
heteinefipyaiblirevinted kst EO myp difiedDp byimsthy ki propariEhpropylene

l'ight irradiation may be performed continuously or

okideSmBHifiaDt tiavhlldeed eﬂ‘ﬁ%ﬁpﬁ!’élﬁ! Vétide-madifiedNis hereinafter

anal ogous neans of th irradi ation, an el ectron
BBl 9 PO, AR O é?@lﬁ%&%ﬁ? sebrigtone;modified
of cg‘gtrol H]E%tim@hr)eactl 02 andgﬁqe )S,Iig}pmp ty late,

Ilght irradiation increases the 20 gel fraction, and

" pentaesythmitolh deinmzlate; cpemesirythmtoln detrdasylote. (whish is

gel fraction is preferably 95 % or greater to achieve

hsteinpiiep o shheévidted ﬁiaesEEfI‘Tm;/elgljrmul Thda@®late, glycerol
fractlon rray be obtained by imersing the cured

Egﬁ%ﬁj as tet| ah %Plu?lg% or flveélgays ah%ﬂ:ﬂbﬂnhﬁiﬂed’ 18
héf'egggﬂg? nt} %rg@ﬁiﬁ'&' N t HfCﬁa ndlﬁgd’fjec j"gg]%l %8 -modified

trizcrylate, glyeerol PO-modified triacrylate,
tris(acryloxyethyl)isocyanurate, dipentaerythritol hexaaerylate (which is
hereinafter abbreviated as DPHA), dipentaerythritol caprolactone-
modified  hexaacrylate, dipentaerythriiol  hydroxypentaacrylate,
alkylated dipentaerythritol pentaacrylaie, alkylated dipentaerythritol
tetraacrylate, alkylated dipentaerythritol triserylate, dimethylolpropane
tetraaerylate (which is hereinafter abbreviated as DTMPTA),
pentaerythritol ethoxytetraacrylate, EO-modified triacrylate phosphate
and 2,2,5,5-tetrahydroxymethyleyclopentanone tetraacrylate.

Theee may be used alone or in. combination of two or mors types,

The ratio of the molecular weight of the radieally polymerizable

compomnd to the number of fu.ncﬁm-ml groups in the radically
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WD 20061121187 PCTI JP20061309769 <Mat hemati cal

woiz:” | @!> CGel fraction (% = 100 x (mass OfPé{JﬁﬁMﬁ}gm
(oX0) ) -

ating conposition after imersing and dryin
initial mass of the cured coating conposition) s '"Ib

pobyiesizableechs a8 ehA NHe CRIMORIATF %i%%ﬁhﬂﬂlﬂ&eoﬂﬁélmer?ﬁable

fraction of 95 % or greater, the mul ati ve energy

g-l-Qu qgérg ' r-ef Loy iiﬂﬁﬁg' t is.
m)r]éé’pr e?ea%P ga?ghh%rrs%gg lﬁo&rgggﬁr ﬁé?ﬁl on fp‘!'lw]e%mme
or gregter.. Raj,sing the gel fractiop can further
cRmEYERA Baving,thizgs ox mlase Fadisally pelrAgrizable; et form
the cunul ative e_nelrtgy of 20 ~Tlcn2 to or greater is
dgpge «raes linking dinathel . crrevlingetcclanger sthnspontdagenfas the
light irradiation, the material is annealed at 80 C

outerhbistdayer tWeth dhedativ exdoatitg 250 chd esbfliskedbiarge
beari ng menber. The tine for annealing is preferably

PPIMBpEEE Whfer % Q0% HdRIYRE  abrasibe rb8LEHceCEG LS 2 | Hme

i mege bearing nember of the present { Invention
' ud ured teri;al in.its outernost .l.ayer,
dhBE iRt feaRloid sBe, renly JHYIT PR, Gripounds
agtocgﬂﬂgftor surface with negative-charge nethod is
"’E fHap HTAURS B A?Cgm@ﬁamhﬁon%m@uﬁdthe
of conponent (Al) or conponent (A2) has a hole

exempianyr ra apabimeerigable. compaundacgiven abofeait is not
negatively charged organic photoconductor has a

pedferaiile 0Rnesenh i cdtnpyed wifldl ad GREER1Y 169 $ilified | AUEH by
lam nated in this order on a substrate, and the cured
jle@Mering conposition may be applied as the char
transport 1 charge aver. However, the

The content of the radically polymerizable compound which has
three or mere radically polymerizable groups in the outermost layer is
preferably 20 % by mass to 80 % by mass, and more preferably 30 % by
mass to 70 % by mass. It depends on the ratto of the radically
polymerizable compound which has three or more radically
polymerizable groups in a molscule in the solid eontent of the coating
solutlon. When the content i3 less than 20 % by mass, the three-
dimensional erosslink density is low, and significant improvement i the
abrasion resistance may not be achieved compared to a conventional
thermoplastic binder resin.  When it exceeds 80 %, the content of a
charge transport compound decreases, and electric properties may
degrade.

<Photo-polymerization initiator:>
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phot oconductor is cones 7red such that a cross-Iinking
charge transport 25 layer is further |am nated on the

woehargelstr ansport | ayer since the 129 PCT/IP2006/309769
WO

20061 118Z15PCTL]Jy§[%08613097'69:thi ckness of the charge
trans Phgknsp eragakoe tingigtor isentb paeticnlprly restricted
condition. The cross-linking charge transport layer is
a7k eap rhef appasipriatele selectadrastoriiyg toi diplidititts! hExamples
cured material- - The cross-linking charge transport
theyeof incladef eioiipheintodl WikdtobipiePLARRC SOLUEIL, Botal

The thickness of the cross-1inking charge transpor

] gheha . p . B r .
phLeolimeRsh  utidralsl Thbholt 18R  PRokepoiranampgtion
. 3 0 10 m . . \Wen th hi ckness exceeds /11,5 m
inieRthts, cheropheaeo: phpleOROUENREARoT dedkiziops dhigxanthons

econes difficult to forma filmwth high crosslink
PEE'F%'PP

erieatiom imtiadors Andaithee photo-polyderibativh dhfihtors,

by photo-fragnentation of a photo initiator does not

occur Ezaeiplys ofnthieachtophensnd Ghot&holh@efi-A8lon" Bfliators

radi cal polynerization is easily inhibited by oxygen.
atildtethd phbhPpElyencriti ik ﬁg@% ro Qr. pecone
nonuni f or mﬂﬁﬁ t he sur?g%gﬂl I C Sﬁjgélluﬁec[g‘%%y%ﬁp%ﬁ*%ml
2 f radical tr oxygen. This
o EAPIRRS, L L RSl Aln optn e dtarerigsbest | phens!
cross-lda-ng charge transport layer is 1.0 pmor
Ieftgne, 4@ haittorpadiny phony i pdisirory SopumsD kegane, 2-benzyl-
having a thickness of less than this value shows a
E'M%gglammm' Tré4-mrpdiotimo phenrﬁhamxmm,ﬂahw' form
abrasion. In addition, the cross-linking charge

e oo Ol 7 oL L R Sris
mbRAthivehe AN h RS dl- ¢ 10HeSS 2901 1-phenyl-1,2-propnaedione-2-(o-
ethoxycarbenyllozime.

Examples of the benzoin ether photo-polymerization initiators
include benzoin, benzoin methyl ether, benzoin ethyl ether, benzoin
1sobutyl ether and benzoin isopropyl ether.

Examples of the benzophenons photo-polymerization initiators
mnclude  benzophenone, 4-hydroxyhenzophenon, o-methyl-benzoyl
benzoats, 2-benzoylnaphthalene, 4-benzoylbiphenyl, 4-benzoyl phenyl
ether, acrylated benzophenone and 1,4-benzoylbenzene.

Examples of the thioxanthone photo-polymerization initiators
include 2-isopropylthiozanthone, 2-chlorothioxanthons, 2,4-
dimethylthioxanthone and 2,4-diethylthioxanthons, 2.4-
dichlorothioxanthone., -
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the crosslialdng charge transport layer is small, the
Lhants spread in the whol e | ave; inhilw'r?t'hﬁg
wn%@rﬁ{l%‘bfeacti on and decreasing the cross] i'n f ﬂéﬁg‘m
density. In view of these reasons, the cross-1linking

char gBxalnilas e thé %tﬂercgﬁofo@ﬁ dHighitigieiaiiNtors include
crosrlinking body wwth a 25 thickness of 1.5 mor

B3 PSR LR Y SRR BB B oxide,
2 BT ep o et B SR ho e el | | PEE: nco D246

decrease in the thickness due to abragion in repeated
igmethxlheazoybphenyiphosphine | pdder gdisi4danejhegybenzoyl)-
sensitivity: 5 <Multilayered photosensitive |ayers The

2 trdayeihlpaitylplxepdite vaides e thylphutdeh ghioxyeagbr, 9, 10-

charge generating layer, a charge transport | ayer and

pRefiARitere) NidridinehasHouhA4 " $HAknd @Hﬁ{gnhlﬁd%hiaﬁdg{c!ﬂﬂazule

and it further includes an internediat ayer a

G&gg{mlﬁyers according to requirenents. to The
cross-Tinking charge transport |ayer is the outernpst

surface of the present inventjion. FIG 6 is a

schengt FRNRPRRE ERKh BRYNOMHRS hath Bamemztiion auaymleo be
of a latent electrostatic image bearing nenber of the
uggds andependantly oor| tichasombizationt avitht rile uabovdatphoto-
on a substrate 231, a 15 charge generating |ayer 235

polfyncdriR@tdod inidagesgeBaahplag thuebf ddchile tHafKifiolamine,
transport |ayer 237 which has a charge transporting

f@gﬂdjgfbﬂbq!ﬂmfngro ir nki- : I .
mfs are [am nat ed. %r&%ﬁ@%@%&%‘m%‘%ﬂ 4
d%g%@:&'z?.]%ﬁﬁnra@tﬁog ) b SR Sethy T etronls” S5 4,4

dimethylaminchenzophenone.

-4 )

These photo-polymerization inmitiators may be uwsed alome or in
combination of two or more,

The content of the photo-polymerization initiator in the
outermost layer with respect to 100 parts of the total contents of the
compound with redically polymerizable groups is preferably 0.5 parts by
mass to 40 parts by mass, and more preferably one part by mass to 20
parts by mass. When the content is less than 0.5 parts by mass, photo-
polymerization may not proceed sufficiently. When it exceeds, 40 parts
by mass, ﬁe electrical properties of the latemi electrostatic image
bearing member may be reduced.

Next, the meihod for forming the outermost layer is deacribed.
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20 material, and it further includes a binder resin
and ot her conponents according to requirenments. The

wocehmrigeiagener at i ng materi al i ncl udes i norgani eCT/IPING/ 109769

materials and organic .materials. Exanples of the
inorganic materials include crystalline selenium 25
anor pAbescatdromiainiayee| ienformed biyupreparing: (1) an outermost
seleniumtel | uriumhal ogen, 131 --- WD 20061121187

166 ddeD0e LINAT6? includihp it 268RAIS FEIFRRHASARIA bompound of
anor phous silicon. The anorphous silicon may have a

FRLID B0 iy 41,3 TSN B
HUGPINE Vb R T T oy B o

_hereto]f&gre known materials according to L ]
i, s melgenkn ot (2 appretermastelayer resaiing shlutiondpehiding a
pi gnents such as metal phthal ocyanine and netal -free

rpdich By qotymienizable ohifipownd el domporgmanissl) soeanpendei (A2),

squaric acid ne thine pignent, azo pignents having a

aC ¥ ARADYE pibRbYizable RioSiFitind hakid Rct &é&h%@%l??nm‘e

noi ety, 10 azo pignents having a di phenylam ne noie
ZopR <] ' di_benz i pphepe et azo. ..
I%lﬁgmeggs ﬁavf%gﬁy% qi@rsgfﬁaﬁgnwﬂgfoﬂﬁ%“ rization
. havi ng an .oxadiazol e..noi ety, azo pignents having a
ALY Rk SRRIPEEE, the ooHRE nealan g Shw sty of a
oxadi azol e noiety;, azo pignents having a
phpenconduetorbahotheisithiest xadigadly pelyonerigednt s,

ant hr aqui none or 15 pol ycyrlie quinone pignents,

qui noWhemithe gidically polghvpiabléeRbifiitindis a liguid, other

tri phenyl met hane pi gnents, benzoqui none or

ﬁdglﬁgan%%%g ﬁ%%ﬁlﬁ%&%%ﬁ YGReRRol 17O Tl solution for
coating, and it may also be diluted by a solvent for coating. Examples of
the solvent include: alcohols such as methanol, ethanol, 2-propanocl and
butanol; ketones such as acetone, methyl ethyl ketone, methyl ischuiyl
ketone and cyciﬂhexa:mne; esters such as ethyl acetate and butyl acetate;
ethers such as tetrahydrofuran, dioxane and propyl ether; halogens such
as dichloromethane, dichloroethane, trichloroethane and chlorobenzene;
aromatics such as benzeme, tolueme and xylene: cellosolves such as
methyl cellosolve, ethyl callosolve and cellosolve acstate. ‘These aolvents

may be used alone or in combination of two or more. The dilution ratio

varies depending on the solubility of the compositions, the coating

method end the desired thickness, and it is discretionary. It may be

coated with epray-coating, bead-coating and ring-coating methods.
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bi sbenai m d7nl e pignments. These may be used al one or

' | nation of two or nore. 20 The bind
“’“k@f‘ﬁg‘g?h cularly restricted and can be appr %&?@P@q@%ﬁg
sel ect ed accordi ng to appl i cations. Exanpl es thereof

i ncl uge ,ﬁﬁ@g bld Bﬁj_r.)ﬂHﬁﬁHEaﬁfegt?l%@'oﬁen@r@l) or

epoxy re3|n y etone resin pol yc nat e

resin i cone res an a r

chRobenf @%wa for BPoAlAs b “EH%FEPEEP’FF pipperty
pol yvi nyl ketone 25 res a pol ystyrene_resin,

o) dinp_auiprmpst dayer, A tiwéswptaa of € )ﬁﬁarga@caﬂy .pulmﬂnzable
------------- WD 2006/ 121187 PCTI JP20061309769

cpmppaodyinatiedenteeriost Jiyerst prafbrahlyc2D % bpenass o 80 % by
conmbi nation of two or nore. Other than the

mi@y endeniors e fdrabie B0 %Shi nass B0 bf m&SR" When the
transfer material havi ng a charge transferring

ca}ﬁﬁrﬁge generat| %g%l@e E& Fﬂ ereop h’ﬂ%ﬁi%rt% ﬁ.n.nnt
%olg?}ﬁ%f’ rmt.erl aI ch as%ol%g%g_ﬁgﬂ atﬁeé’&r%

resin haV|ng an alylanlne noi et-y, a henzi di ne nnlety,
propardies: undeporencated wsw bauch aws rdsiccease dnssensibivity and
noi ety or a pyrazoline noiety; and (2) a polyneric 10
inmbase i réivpoignEapol YWicnoitexoedd 80 Sheanhks, iheamptent of
of (1) above include polyneric materials having a

Ied o HulPin i i B
01. 0!0E17”2[g 01- %6%%64 i %Bi‘%fc%fpﬁ%]f 01%{03255 thiteo or more

sl Gl RS epouds 178 fledle sba s Thip gaduces

06
the crosslink density, and the desired property may not be fully exhibited.

Other than the radically polymerizable compound of component
(A1) or component (A2), the radically polymerizable compound including
three or more radically polymerizable groups in a molecule and the
photo-polymerization initiator, a monofumnctional or bifunctionel radically
polymerizable compound, a functional monomer and a radically
polymerizable ocligpmer may be combined in the outermost layer coating
solution according to requirements for the purpose of functionalization
such as adjusting the viscosity in coating, easing the stress of the cross-
Linked charge transport layer, reducing the surface energy and reducng
the Iriction factor. Heretofore known radically polymerizable compound,
functional monomer and oligomer may be nsed

Examples of the monofunctional radically pelymerizable

compound include 2-ethylhexyl acr_flate; 2-hydroxyethyl acrylate, 2-
125
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15 234836, 06.284837, 06-234838, 06-234839, 06-234840,
06- 234841, 06- 239049, 06-236050, 06- 236051,

wO0Q60sA95@77, 07- 066374, 08-176293, 08- 208820, prriIp006/309769
08-211640, 08-253568, 08-269183, 09- 062019, 09- 043883,
09- 71642, 09.87376, 09-104746, 09-110974, 09-110976,
hyslroxyizmpy] eerylate sedralogirpfimdanyl aery2am3 @ethylhexylearbitol
09- 241369, 09-268226, 09-272735,.09- 20 302084,
209y1266,08 5metltbsHuFB Eabrlaln cnirizyt @@Iﬂﬂae Sybhexy] 1 acrylate,

above include polysilylene. poI ynmers { described in

iSRS eryiat .@%@éﬁ%@dQE?%ﬁ&87 ok PPk O2ipE0Y Rerylate,

The char ge génerating yer may |

eyRHRR 5ot RS It 46878, ool bt etiearyt acrylate,

harge transfer substance is categorized to a hole
5?‘?3551 AeFlaty ARl SHyReng JHOBPMEr.cCt r on tr anspor t
subst ance. Exanpl es of the el ectron transfer substance

i ncl uliEavtples anfi the bifunctinhh] rndidmﬂ@ypﬁbﬁéﬂtﬂﬂﬁ compound

t etracyanoqui nodi net hane, 2,4,7-triinitro-

ifthaer enamlta&em 7 RickMRits r 01U-blpoh&RaD e diserylato e LA

2,4,5, tetranltroxanthone 24&tr|n|troth|ox

t hiy0 he e-44 one
hatﬁl trlﬁﬁro I DENZ Ot blllg%heggﬁ‘g ,[o'e and6 hexanediol
d enoaui, no rivative naybe used al one or
dp gﬁ%ﬁﬁﬁﬁﬁ? aﬁibwﬁFﬁﬁé% aﬁﬁWE§¢B elwrel Heaaylate,

transport subst ance |nclude an oxazole o0 derivative,
bigpharabiAE6) madifipd atisery]aten bisphinod | B BQmiodifiedelinerylate

nonoar yl am ne derivative, a diaryThm ne derivative, a

ﬂﬂdimnpbnl:ﬂ@ymieﬁw@ﬁﬂee, a stilbene derivative, an
a-phenylstilbene derivative, a benzidine derivati ve,

a di aE¥hhRi i i
derivati Ve, ang- gﬁ‘/ar)\fph ﬁ?%féeé}lé deri cg{ll ge g fluorinated
miYhAEY MehIeh A ld#igired pentyl aerylate, ETerﬂuurmctyI ethyl

acrylate, 2-perfluorooctyl ethyl methacrylate, a vinyl monomer, acrylate
and’ methacrylate having a polysiloxane group such as
acryloylpolydimethylsiloxanasthyl,
methacryloylpolydimethylsiloxaneethyl,
acryloylpolydimethylsiloxanepropyl, acryloylpolydimethylsiloxanebutyl
end diacryloylpolydimethylsiloxenedisthyl groups, which have 20 to 70
siloxkane repeating units as described in JB-B Nos. 06-60508, JP-B 06
4b770,

Exzamples of the radically polymerizable oligomer include epoxy
acrylate, urethane acrylate and polyester acrylate oligomers. However,
introduction of a large amount of a mono- and bi-functional radically

polymerizable monomer or radieally -palymerizahle olipopmer may
126
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15 di vi nyl benzene derivative, a hydrazone derivative,

wu%ﬂﬂ@?e derivati ve, a but adi ene derivati Vﬁ%ﬁmuu&mmﬂ

pyrene derivative, a biestilbene derivative,
enanune derivative and ot her heretofore- known

subistirn i By dEbaseethy tHite-dsRdnaldi n?ﬁsd-ﬁnkﬁgpitd%gkit?%f the

of two or nore. There are mainly two types o

PR Ykl Thk ﬂggf NSl el
namely a vacuum t ||’1‘-C=P|ﬁ?m }%&gﬂéﬁﬂ%ﬁqﬁeﬁﬂg%ﬂ)ﬁ]%ﬁé&tum.
casti nmet hod with sol uti I spersal.  Exanpl.es of
t he vgﬁ?ﬁ# i n=1i | %tpaotgt'i%ﬁﬁgnﬁq{ﬁﬂ“ﬁ?cl%@@mm 13
‘va uumﬂdegosi tion method, a gl ow di scharge
PEP 0 Bamat o qrnass, of Jgss,pand i mgrergmefaably 30 parts by
sputtering nmethod, a reactive sputtering nethod and a -
TRESSCWO et owtithl 3¢sp@i2 @66100 1p8AtsPEY 240 3RS 6fadically
In the casting nethod, the inorganic or organic charge
PObRAEHALIPE SURSHGIEE whidhSRRIALs LRGSR N eyelic
binder resin if necessary, with aB ban rréu& H?Wg%@ fiuly

(o Fm?ﬁqﬁ mll or a bead mll, using a sol vent
agﬁ%ﬁﬂggi tefra %drofuran, di oxane, di oxol ane, tol uene,
di chl gg onet hane, 5 nonochl or,obenzene, di chl o oet hane,
cycl o%ﬁaﬁb‘ﬁ?—fm@%l 8Rt SPeRBe  sahitiden emey)| fursher include
met hyl ethyl ketone, acetone, ethyl acetate and butyl
agdifieassuches varpur plashidigersdfomihe pteposedifisties mikation
coated, and thus a charge generating layer is forned.
aAd| edistsioy iagerovesienit), dfeveliiRt AdntsShnd q0Rem@ldovdid charge
nmet hyl phenyl silicone oil may be used according to 10

trdRPUit BiBiahced WEhithSAS rﬁtog%éré gaaﬁﬂ%abﬁr&ggé&sgﬁ% to

means of abdi p- coating mLhd 3 spray-coatTmng
B Senf o P A e bnef B Boylarl 167irt0d, and any

iS.npt parti culgrly
hersiolpre wn substancs may be used As the plasticizer, substances

used for a commen resin such as dibutylphthalate and dioctylphthalate
may be used, and the content is preferably 20 % by mass or less, and
more preferably 10 % by mass or less with respect to the total solid
content of the coating solution. Examples of the leveling agent include
gilicone oils such as dimethyl silicone oil and methylphenylsilicone oil
and a polymer or an oligomer which includes perflucroalleyl group in a
side chain, and the content is preferably 3 % by mass or less with respect
to the total solid content of the coating solution.

After the outermost layer coating solution is applied, a drying
process may take place in some situations, and then the coating is cured
by light irradiation. Regarding the light irradiation, a UV light source

such as high-pressure mercury-vapor ]am;p and metal halide lamp having
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restricted and can be appropriately sel ected according
to applications. 15 The thickness is preferably 0.01

womoaazpien and nore preferably 0.05 pnto2m pEiapsifResonise

transport | ayer The charge transport |ayer is

installed for the purpose of maintaining the
81 eISSion: Rawele mtgxg@ an ratspaoldtnprigee migarige used, and a

generated 20 and separated in the charge generating

Waipde lightreemrmreoindy gl @wwa%@@am ¢hé Nghsorption

transported charge with the maintain In

N3:i12 AdicARye! i
Toedbngth TOf 4 A8 Iayere s oue%iz%a%éeogmﬁP& eI eﬂ&lltEIE 3 photo-

charge transport
veleneRaRen, Sl T ol Eﬁa“' A A

| e nt 25 and favorable charge nobility
5?% i, PP i Wl cxcersaten Emd s proforaD G100 1 om? or
The charge transport Iayer includes at |east a charge
lestanFben ibebamenat of dhe irtadinted dighic s laske then BONEAF/em?,
resin and other conponents according to requirenents,

b acting StANES
acpting na ey GR g 3D tHimieh lf‘s“éggr@@ﬁzuﬂn

hole s transport subst ance, an e ectron tran
lﬁnuq,?l;i@ﬁ]an ne l.es .of

P e 3ebciof Way prdch 8 ekofihotRly TERRTES 2 local
ﬁﬁ?ﬁéé % uﬁst ance, include chlora | [, bromanil,

e 2% 0y e featy . DpRFeactes  defduraethdinlt ends on the

tr|n|tro 9-fluorennne, 2,4,5,7-tetranitro 10
E@@Fﬁ&f@@r@tﬂmﬂg Lavaret ddao,t mmmpsa-hnhng increases

2,4,8-trinitrothi oxant hone,
the Byert giress, causitig dradks of ) etfolintiphen §n4dififon, nitrogen
1,3,7- trinitrodi benzot hi ophene-5, 5-di oxi de and

dﬁpﬁ@i@@hﬂ BR}ChE Perfitinhe® during the light irradiation to prevent
the oxygen from inhibiting the polymerization The lLight irradiation

may be performed continucusly or intermittently with a fow intervals.
As an analogous means of the light irradiation, an electron beam
irradiation may be used; however, it is preferable to use light energy by
virtue of the ease of controlling the reaction speed and the simplicity of
apparatus,

The increase in the quantity of the light irradiation increases the
gel fraction, and the gystem becomes mors insoluble and infusible. This
gel fraction is preferably 95 % or greater to achieve the purpose of the
present invention, The gel ﬁacﬁun may be obtained by immersing the
cured material in an organic solvent with high golubility such as
tetrahydrofuran for five days and subsequently measuring the mass

decrease.
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These maybe used al one or in conbination of two or

[ anpl es of the hole transport substa [-Spe
wug@g@?ﬂ@i donating is substance, include annlgig‘}llo & A09763

derivative, an oxadi azole derivative, an inidazole
%ﬁhmah@l&muhrm an, ; ne derivative, 9-(p-

di et hyl am nost yryl ant hr acene),

1, 1- bGel Eactidie (%Y 0D 0P RN IR B Gyrod

styryl ant hracene, styryl pyrazoline, nyﬁ:%&tgl%%'ﬁlémslm“
aftBr 2impPRGRIR St L riyvati-ve athlao

derivati ve, % =!tﬂrll azla%.ﬂle%l r i WAL 3352(9% hg‘?]a‘z"ﬂ’ﬁél coating
CC%HV 1] e an acridine der|vat|ve a benzofuran

e, a benzimdnznle derivative and a

t hi ophene derivative. These may be wused alone or in

conbi HALPTER Beured mmgmnﬂmmbnrmﬂmgﬂ fraction of

pol ymer has the follow ng structure: 1.86 3 Wa
9% 0%6 1L 2 EGite RCTHS 22000l R0 68nered) of PO YR Ef"&’&t@r is

carbazole ring such as poly-N vinyl carbazole and

54 117137 04- 1%2%&;@%&% d&bﬁéﬂg%sﬁélgﬁg%%&mﬂﬂf
T R S TR R
61- 34456, 01 179164 03- 180851,

"‘d'b"i g‘QEi %é% n s Pageothe ramedetivs 4846s\bA 20 Jiem?

ponS|Ierne polyner such as conpounds di scl osed in

or greatayois prefrabbsizadiate83461, 04- 264130, 04- 264131,
04-264132, 04- i0 264133 and 04-289867. (d) A polyner
havi IﬂﬁmErhE%ymn lﬁéﬁgﬂf m‘t%m gmcgnpmat I']'_a]_ 1B

bi s(4- et hyl phenyl ) - 4- am nopo] ystyrene an oun
andeald PAEROI°D +bP160 °C and then used as a latent electrostatic image

bearing member. The time for annealing is preferably one minute to 60
minutes,

The latent electrostatic image bearing member of the present
invention includes the cured material in its outermost layer. The
compoesition is not restricied, but an organic photoconductor surface with
negative-charge method is preferable since the radically polymerizable
compound of component (AI) or component (A2) has a hale transport
characteristic. A major example of a negatively charged orgamic
photoconduetor has a charge generating layer and a charge, transpu&
layer laminated in this order on a subgtrate, and the cured covering
composition may be applied as the charge transport layer. Howaver, the
photoconductor is configured such that a crogg-linking charge transport

layer iz further laminated on the r.:haJ:-ge transport Jayer sinee the
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A Nos. 01-134457, 02-282264, 02-304456, 04-133065,
04- 133066, 05- 40350 and 05-202135. 15 (e) O her

wOReIARIs? such as formal dehyde condensed pol yqsgﬁ-;ﬂgfwmmg
ni tropyrene and conpounds disclosed in JP-A No

51-73888, - 56- 150749, 06-234836 and 06- 234837 In

thitdirteise rof thechaege diahiort Hayee isranthotdd mlﬂHEEhﬁxdenmg
i nclude, other than those nenti oned above,

cBAHMEA DOTRE Grb &P 1iRINRY Ichdrde ti?&gﬂdrﬁ%wal yﬁféfemhly

a pol yurethane resin having a triaryl anine noi et

tH8) SR osh iR “%Wﬁﬂ% *EH %@%ﬁ%ﬂﬁ% &"yp@s Tinking

Er% es furt er iinclu glnﬂa di scl osed |n JP- A
cﬁl@% PY 398 ,QBQ lemﬂ@lﬂ Balm
04- 230767, 04 320420, 05-232727, 07-56374, 09-127713,

09- 22Theo thitdmess ab3he7 cree:1bdkisg? chadg@%ﬁﬁéﬁﬁﬁ; 149 is
------------------ - WD 20061121187

pE&Ede@OQﬁﬁﬁﬂlﬁgllpﬁ e %M@Eﬁré{fﬁtﬁ;ﬂg BiCEd 126 um, and

donat| ng group, a copol ymer er et ofore known

ymar gndE ur h% rmre a @E%s?vﬁeaklﬁ#g%a;ﬂneﬂfgﬁ%dﬁgua
an eI do as discl gsed, i.n JP-A
55 uelive? i SRoliabindends 18 Setue, ARGt treomse Miieuls to
listed above Exanpl es of _the binder resin include a
Wﬁﬂi@oﬁéﬁ%h% rrsshinkpdensity eimcecthienradicakpolyruetization
resin, an acrylic resin, a polyethylene resin, a

mmdfiw plmdiﬂndragmenmhm ol phntﬁ)t.hlmﬁﬁ'aicﬂsrﬁﬂzl decuf easily
pol ystyrene resin, a phenol resin, an epoxy resin, a

il eh¥ Febh ALINE S iOh tRe B@hé’f’hﬁﬂh' Pﬂ&ﬂ&ﬁgﬁ%l ! ;}‘? easily

resin, an alkyd resin, a sil i cone resin
Jﬁl%ﬂ%ﬁob? B:Efé'@n. That is, the cross-linking does not proceed or

become non-uniform on the surface which is in contact with the
atmosphere because of radical traps by oxygen. This effect is most
prominent when the thickness of the cross-linking charge transport layer
is 1.0 pm or less, and a cross-linking charge transport layer having a
thickness of less than this value shows a decrease in the abrasion
resistance and a non-uniform abrasion. In addition, the cross-linking
charge transport layer is contaminated with the eomponents of the lower
charge tranaport layer during coating. When the coating thickness of
the cross-linking charge transport layer is small, the contaminants
spread in the whole layer, inhibiting the curing reaction and decreasing
the crosslink density. In view of these reasons, the cross-linking charpe
transport layer can form a high-density cross-linking body with a

thickness of 1.5 pum or greater, which can prevent white spoia. The
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a polyvinyl butyral resin, a polyvinyl formal resin, a
Rol acr¥l ate resin, a polyacrylamde resin and a
o resin. These may be used al one or i RCTAF2006/09769

conbi nation of two or nore. The charge transport |ayer
fin%Pnd Eﬁlaf%etl%n%? - 1] | e
%ieﬁ%ler re%i n ahd a c ggsﬁﬁ%é%?@ﬁi%%ﬁ?’%&n% ss of 3

substance, The charge transport .substance,,and a bi nder
Ftloh, WPty 58, P Rrten, SiFaRonal di s o deerense im. the
@gl vent, and the solution or _dispersion is coated and

¢lness duegiophresionin grpeated 358 caukes local ‘erHalionHancharge
the 20 charge transport substance and bi nder resin,

propediyaambsemsitispgrt | ayer may further include
addi tives such as plasticizer, antioxidant and

AMvithilarered pRbtoacasiiid Mybp>r equi renents. The sol vents
used for coating a charge transport |ayer is the sane

as th : erating. laver ., and.a

ol verte, AR TR BERTHS et i hact Bl P o chaseo

t ransport, substance and a binder resin is 138 WO

BSBEE11DE 187 ehC 1ChAsEe 0F A36B9 00 [avgspRBd 4 sress-iipkies charge

sol vents may be used al one or in conbination of two
Jayer inhhigeondennapdrit furgber rinyludesfon rindemnediate

the sane nethods as those for the charge generating

lhpgreand dtherlapbpshimirditiy Bnebcantemehid)g agent may be

added according to 5 requirenents. Regarding the
pl ast MTH=Z&4 .ﬁnm-ﬁ%tch' 5*.' ' iﬁ fg I for
a resin suc!r:j]a as dibuty %ﬁtbﬁ}g%t%gta jﬁ%?ﬁ%ﬁﬁ%&ﬁﬂﬁace
" e. appropriate anount is zero parts by
Ogngugé)ﬁfr%g%glﬂg?guﬁy mass with respect to 100 parts by
mass the binder resin .
G 13 a schematic cross-sectional dizgram showing an

D

example of a latent electrosiatic image bearing member of the present
invention. It has a laminated structure that, on a subsiraie 231, a
charge generating layer 2356 which has a charge generating function, a
charge transport layer 237 which has a charge transporting function and
a cross-linking charge transport layer 239 are Iaminated.

-Charge generating layer-

The charge generating layer includes at least a charge generating
material, and it further includes a binder resin and other components
according to requirements.

The charge generating material includes inorganic materials and
organic materiala.

Examples of the inorganic materials include crystalline selenium,

amorphous selenium, selen.ium-te]luriu.:;l, selenium-tellurium-halogen,
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lo Exanples of the leveling agent include silicone
oiI's such as dinethyl silicone oil and nethyl phenyl

wogddgreone oil as well as a polynmer and an ol ipg®f¥®a0s309769

having a pertluoroallcyl group in their side chain.
Eﬁﬁ appropriate anount is zero parts by nass- to one
SB “Eyamcmmpmmuip@ul amotphomardilicdyy %% amdriphous

bi nder resin. is The thickness of the charge transport

siligper miay hate paddnglingbbyd temmmrdeﬁlmw Hy@¥oféh atom or a

sel ected according to applications. is preferably

d @todR), it A HeldpeR Bit mﬁ%&p&%@g@pﬁ gm

<Substrate> The Substrate |s not

restr e be 20 appropri |y sel.ected
accorg‘f:'hg‘{ri‘i%%g%EJJTFAE‘EFt Lale are ﬂiﬂ)‘%"i‘ﬂ?ﬁ Eﬁﬁt"'&lnﬂﬂ d can be
el ectric.co uct|V|ty thavolumetrlcre5|stance of
aBBT R tallh Bioteds i hamolaps cknawe subferile adoerdin to

particul arl restrlctedlnterrrs of materials, shape
applicationy. aﬁaampém thereof idehnist pheholoch@hinet ¥ Lﬁnentsdauch

substrate may be 25 used. For exanple, a filmshape

a9 mebal ipith aRlins bing BetdeRes gIR'
20061121187 P P006t5 00700 baes lﬁ'ﬂ“ﬁa S |ﬂnc;')1h%1| ng ©
BrhEh (3 1ﬂiﬁé‘ c [ GO ol d,

P ver, L}at i nﬁérﬁl%n%i‘%g@%gl %tgﬂﬁw pégﬂf &ﬁ%dglﬁﬁ&““
n-dlum0|de wi t.h a vapor de itjon or, sputtering
P88 ol Hicicln ndS BigmBate haying « top barylaming moists,

al um num al_| oy, nickel or stainless steel, or the.

azq pigmenis hayang op rinhenylamineymwibly, aer pigments having a
drawi ng, and a surface treatnent such as cutting,

dibenzethiophemel wpeikty; hizogpigendgits chadiagt A flucrihshs #heet uzo

endl ess nickel belt and an endl ess stai nl ess st eel

aI i tg?%f’ég%% %ﬂﬂﬂé%&ﬁ%ﬂ dd ﬂl%:lﬁlﬂgha%é %8s RYene
moiety, azo pigments having a distyryl oxadiazole moiety, 4zo pigments
having a distyrylcarbazole moiety, perylene pigments, anthraguinone or
polycyclic quinone pigments, quinone imine pigments, diphenylmethane
or iriphenylmethane pigments, benzoguinone ar naphtoguinone
pigments, cyanine or azomethine pigments, indigoido pigments and
bisbenzimidazole pigments. These may be used alone or in combination
of two or more.

The binder resin is mnot particularly restricted and can be
appropriately selecfed according to applicatioms. Eszamples thereof

include a polyamide resin, a polyurethane resin, an epoxy resin, a

polyketone reain, a polycarbonate resin, a silicone resin, an acrylic resin,

a polyvinyl butyral resin, a polyvinyl formal resin, a polyvinyl ketone

resin, a polystyrene resin, a poh-N*ﬁnyl carbezole regin and a
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substrate. 10 G her than the above, a conductive

elr..Ls dispersed in an appropriate binde [
wugﬁi\gﬁﬁhpé coated on the substrate to forma %%ﬁ@f%&ﬁﬁ‘??@“”

| ayer. Exanples of the conductive powder include
PO Re flahekresifiC oTHb §@Em? l?é’hs%&‘amﬂeaér BOYSEDiniESh fewo
al'um num nickel, iron, 5 nichrone, copper, zinc and
G?Eh¥%{; and nmetal oxide powder such as of conductive

[ Xi de and |1 TO_Exanpl es of the binder resin

i ncl ude, a ol ystyrene resin, a styrene acrylonitrile
copol?ﬁ%@? Eb%gyh%héﬁ%ﬁﬁaﬁﬁghéﬂﬂdo HdAve TesHISs t §r BAymeric
mal ei ¢ anhydri de copol ynmer, a polyester resin, a
charge trafsieh matedmliksving = chargd tohdeidsg\fumgtion may be
acetate copol yner, a 2D polyvinyl acetate resin, a
ugad i N pixridienesihhothe eh BendérabRig/ RSy alifaniiRed thereof

a phenoxy resin, a polycarhonate resin, a cellulose

SRR Y 5 i B Y5 SRS Bilroner
PRt R R S e PP OLE e 00 i an

mel ami ne resin, a phenol resin and an 25 al kyd resin.
J o bemzdigT mgiety o1 JostreginaTmoietn du carhazole
powder and the binder resin are dissolved or dispersed
moielyn 2 ppilbaid aheiesyloreatpyrandlinbemedtyt izl (2) a polymeric
di spersion is coated and dried to formthe conductive
] Wp¥aPh Solpdildhe ent include
t et r ahydr of ur?rﬁ di chl or onet hane, nethyl ethyl ketone

and strate havi a .
cond u%? %@gﬂ %g@%“rﬁg %}DEE%&E %‘1@%'&6’@5@% s having
angﬁt;].rsgeo&ra?us%%% _;Er%legtl}a | Scrtillijgf i.lus J%'l-io ol;! tﬂalt*)lil]gi'?%, 01-

009964, 01-013061, 01-013049, 01-241559, 04-011627, 04-175337, 04-

183718, 04-225014, 04-230767, 04-320420, 05-232727, 05-310904, 06-

234836, 06-284837, 06-234838, 06-234839, 06-234840, 06-234841, 06-

- 238049, 06-236050, 06-236061, 06-255077, 07-066374, 08-176293, 08-

208820, 05-211640, 08-263568, (8-269183, 09-062019, 09-043883, 09-
71642, 09-87376, 09-104746, 09-110974, 09-110976, 09-157378, 09-
221544, 09-227669, 09-235367, (09-241369, 02-2682286, 09-272735, 09-
302084, 09-302085 and 09-323539.
Specific examples of (2} above include polysilylene polymers
described in JP-A Nos. 63-285652, 06-19497, 05-70595 and 10-73944. .
The charge generating layer may include a low-molecular charge

tramsfer substance.
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where the beat-shrinkable tube is prepared by m xing
the conductive powder with a polyvinyl chloride

wOReRR1188 pol ypropyl ene -resin, a polyester 19@@@53@,@

pol ystyrene resin, a ponV|nyI|dene chl oride resin,

pol yet hyl ene resin, a chlorinated rubber resin or a

pol yt 'é‘haaibw:lmodmhﬂa.t eharfé wesingfer substanceliz extdgoriead to a
| ayer may be installed between the substrate and the

&Egﬂﬁtéﬂa@hem@mntﬂaﬁ%%hﬂ;ﬁaﬁ@ae

undercoat layer { 1s includes a resin as a nmain

commiarplR bt e %%L%ﬂﬁ%ﬁt@éﬁﬂg.ﬁ%@ﬁ% Eplofenil,
hﬁ)@t WI t h a sol }é over thgﬁ;gsl n. o %Pnpaé%s,?%mm

pol yvi nyI aI cohol , casel n and sodi um acryl ate; an
9flwereobns o RyhE S - tadsanitrd-Buetenasec @o‘tﬁﬂmtrayimmﬂmne
nmet hoxynet hpl ated nylon; and a Curing resin which

2j 08 ABindtrotkivea ot eS| onz,ls FreFinttirls- 4 i dendld, Fbtthidshene-4-

pol yur et hane resin, nelam ne resin, phenol resin,

ol L STUSLER BRSNS B, ¢ poms%d]ﬁnf uizone

aBrFREYe. ThRRh Ay ba ogd albiie of fn chiBinatied ShEFe or mepo.
20061121187 PCTI JP20061309169 zi rconi um oxide, tin
oxi delizamnlesiiofnifhnle f Fanspertc substancsi include e orazole

and reducing the rest potenti al
derivative, an oxadiazole derivative, an 1madezole dernvative, a

monoarylamine derivative, a diarylamine derivative, a triarylamine
derivative, a stilbene derivative, an a-phenyletilbene denvative, a
benzidine derivative, a diarylmethane derivative, a triarylmethane
derivative, a 9-styrylanthracene derivative, a pyrazoline derivative, a
divinylbenzene derivative, a hydrazone derivative, an indene dertvative,
a butadiene derivative, a pyrene derivative, a bisstilbene denvative, an
enamine derivafive and other heretofore-lmown materials. These may
be used alone or in combination of two or more.

There are m.a_inly two types of the methods for forming the charge
gengrating layer, namely a vacuum thin-film preparation method and a
casting method with solution disperaal.

Examplea of the vacunm thin-film preparation method includes a
vacuum deposition method, a glow discharge electrolysis method, an ion
plating method, a sputtering method, a reactive sputtering method and a

CVI method.
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The undercoat |ayer may be forned, with appropriate

WO 'ﬁ’é}i %}5 and coating nmethods in the sane nmanner as
¢ osensitive layer. 5 Silane coupling®QlUHea02769

ti tam um coupl [ ng agents and throm um coupling agents
FﬁCeEtﬁt R Ca e O, ¢ SRran PNty BledhlE cHBTR Binorating
prepar at“i?gﬁgpp és%%ﬁ%‘t%&ﬁp\% S EFlrﬁ\F‘/ﬁf m?téegégﬁt I“l'lt a
bt beriios, expanfomiites & breslanilioatas Hesbeot such as

known naterial s may al so be used. The thickness of the
tejralydrefurdmy erdinsamet phHokélenkar | joluesé, i cdiellorafiththane,
can be appropriately selected according to

mappLhloebbaifne) t dichlopsehanabl YvOloRBkRoms cﬁl‘?p ntanone,

anti oxi dantmay be added to each of the [ayers 0

gty %ﬁ%iﬁfﬁ?’&ﬁ"mﬁiﬁe#@c AFahS BT Tt Al b

the c:ﬁ]r rsgég %Pﬂ?genfm e unpder ;ggébedl, ayerﬁuIE o

reS|stance and espeC|aIIy preventing the decrease in
chargg| gangradingnlayenciscprmedn edaveling egenbisuzh as dimethyl

Exanpl es of the antioxidants include phenol conpounds,
gsiliesme gihemd emethylphenyg] stigaeosill iy deMpsddacaitding to

or ganophoaphorus conpounds. Exanpl es of the phenol

1-Bglut yl hydr ox;lg:lm SO grﬁgﬂgi%qltﬁ%%#4ﬁ%?ﬁ8#p means of a dip-
c<BHEH HetBatn B sting, masthied, a,bead-cnating metho and

4- dhyl-§-t- 142 | WO 2006/ 121181 PCT/ JP200wW3n769
nlgg-mnghng&e od. "

The thickness of the charge generating layer is not particularly
regtricted and can be appropriately selected according to applications.
The thickness is preferably 0.01 pm to 5 ym, and more preferably 0.05
pm to 2 pm.

-Charge transport layer-

The charge transport layer is installed for the purpose of
maintaining the elactriﬁ_r.:aﬁun charge, transporting the charge generated
and separated in the charge generating layer by means of light exposure
and combining the transported charge with the maintained charge. In
order to maintain the electrification charge, the charge transport layer
should have a high eleciric resistance. Also, in order to obtain a high
surface potential with the maintained charge, a small dielectric constant

and favorable charge mobility are required.
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but yl phenof),

2,2' -nmet hyl ene- hi s-(4-ethyl-6-t-butyl phenol),
wo4ook/ikiaobi s- (3 net hyl - 6-t) butyl phen) |, PCT/IP2006/309769

4, 4- butylydenebls (3-nmethyl -6-t butylphenol)

1,1,3-tris-(2-nethyl-4-hydroxy 5-t butyl phenyl) but ane,

1, 3, 5- plaangp transport layer includes at least a charge transport

2,4,6-iris-(3,5dz-t-butyl -4-hydroxybenzyl ) benzene,

substazides apdeitfurther fadudes a binder resin and other components

(3", 5 -di ttbutyl -4'-hydroxyphenyl ) propi onat e] net bane,

a2Bé $o Bbgnirdmunfpy dr owd' -t - but yl phenyl ) butylic

aci di gl ycol ester and tocopherol s. Exanples of the

Eﬁéﬁ;?ﬂﬁ%sopro@? AERER T B ot epfance include a holo

NVdi - p phenyl ene d| am ne,
3 H€|39h¢ ufdH B civangpenti gebstance and a charge
NM d| -1 s0 ropyl p- 10 phenyl ene di am ne and
(manepogh , N -di -t-butyl pphenyl ene di am ne.

Exanpl es of the hydr oqui none conpounds i ncl ude

2, 5- dExtinpled Yoih tleO @ldRage transpart su
2,6-di- dodecylhydrqu|none dodecylbygrqu|none

aé’c_ -0oC gl 5- rr}et hyﬁ%hgﬁ%qw none all?ﬁmfﬂn‘lEJXS teﬁrac}'ﬂi;“ﬂﬂ;ﬂe“e
t%f“ AR s BatR. 24 f o Aaorvaons, 3,45, Ttoteanitro

i odi prop| onat di etearil "3, 3" -thiodi propi onate and
10 W?P%E%cylz 3g@¢iﬂmﬂém*§nmt e 2, £Badrmiteothioxarthone,

or ganophoaphor us conpounds i nclude 20

2,6:8-ptivpirbpiiipde msl1, 2-hithi¢plomed-ghmiay | ) phosphi ne, 1,8.7-
tr|(dlnonylphenyl)phosphlne tricresyl phosphi ne and

trin#toliBensithidpH pﬁhﬂep ﬁﬂSﬁggﬁﬂﬂﬁ%u %narﬁw

known as antl OoXi dants of rubber strc

I[?él& BB HhenaPhohe W' ASShASLEUTRLS] al broducts. 143

Examples of the hole transport substance, i.e. electron donating

electron-

15 substance, include an oxazole derivative, en oxadiazole derivative, an
imidazole derivative, a friarylamine derivative, 3-{p-
diethylaminostyrylanthracens), 1,1-bis-(4-dibenzylaminophenylpropane,
styrylanthracena, styrylpyrazoline, phany]hydmzone,h- an a-
phenylstilbene derivative, a thiazole derivative, a triazole derivative, a

20  phenazine derivative, an acridine derivative, a benzofuran derivative, a
benzimidazole derivative and a thisphene derivative. These may be
used alone or in combination of two or more.

The charge transport polymer has the following structure:
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WD 20061121107 PCT/JP20061309769 The content of the
tioxidant is preferably 0.01 % by mass to 10 % b
wﬂﬁ@?@g@f’?h respect to the total mass of the I %ﬁmg?ﬁ“
whi ch the antioxidant is bei ng added. (I'mage form ng

met hotwand Ageeyhes nhgg]ﬁgop@rtl on cont alégmf%e;n@{ﬂg'mq

apparatus of the present Inven

BB izot R Rl FRHEeRE S TR osplgl SToeas,
SRt Rt PR AL ENIE sk QA2 rlopr | o1 y sel oct ed

accor&ﬂng to requirenents such as di schar gi ng neans,
cl eani¥g meAngo iymerrémmnfgng nbydeozend cipGstairki R@ich as
means. An inmage farm ng nmethod of the present

compeunderdisdnied i JP-A Nast5R7RA0ENE1 AR Q:f’f-ﬁ%ﬁﬁﬂ 01-
i mage form ng process, a devel opi ng process,

L4H0E T 170068! 0598088003 1608500 o Sfiase in§§£@64 and 06-

further contains other processes app
ted according to requirenents such as is

di'schargi ng process, cleaning process, recycling
proce and controlling _process. The inage form ng
met ho® of tthe fie | pRlEmETopuehn Asheompaunda bligclosed in
IL_I]?erformed by neans of the image form ng apparatus of
He Nosi. GHRBE552,0 ATi8846 1T H-REA TS0, OL-OGUNBS] Q4264 T 4-
form ng process may 20 be perforned by the 1 at ent

284183 408 04t 2809887age form ng neans, the devel oping
process may be perforned by t he developlng neans t he

12 B fbaD%, BEEATHRER el a0 N
b T ey o e SR Lo B eerier At sompgnds disclosed. 1n JP-
A Nos. 01-134457, 02-282264, 02-304456, 04-133066, 04-133066, 05-
40350 and 05-202135.

(&) Other polymers such as formealdehyde condensed polymer
of mtropyrene and compounds disclosed in JP-A Nos. 81-73888, 56-
150749, 06-234836 and 06-234837.

In addition, examples of the charge transport polymers include,
other than those mentioned above, a polycarbonate resin having a
triaryllanﬁne moiety, a polyurethane resin having a triarylamine moiety,
A polyester resin having a triarylamine moiety and a polyether resin
having a triarylamine moiety. The examples further include compounds
disclosed in JP-A Nos. 64-1728, 64-13061, 64-19049, 04-11627, 04-225014,
04-230767, 04-320420, 05-232727, 07-56374, 02-127713, 09-222740, 09-

26b197, 09-211877 and 09-304956.
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PCT/ SP2I XFS/ 309769 latent el ectrostatic inage formng

woRiRaessrand | atent electrostatic inage far mppg pRR&S9760
The latent electrostatic image fornmng process is a

process to forma latent electrostatic inmge on the

| at enAsehepdlyasirahinein g Ree eldeikas dopatitggeoup A8 bdiRlymer

| atent electrostatic i rrage beari ng nenber, the | at ent

vt G hepdiiie KHBEA
i nvent | on is used. The atent e ect]?mst atic wmggJ %%mer, a

| e hakgi n t he
B PO and FuftiAMR Yolge® @?ﬁ%gﬂ%ﬂm
menper followed by, i ge vvlse expaosure, which may
dﬁaa"%egn@anm, Sehdietlogpdram oPsi: Moo G FO0408 guoy chlke iy used
neans. The |l atent el ectrostatic image form ng neans
5  otlpsdhanthe poelymers listadgbogeunit that unifornly

charges the surface of the latent electrostatic image

bear i Egaffplogrofaght Mindude6si0indlitle ! § PolpRirbondts rbdin, a

an i nagewi se exposure. The chargl ng nmay be perforned,

éﬁfef?é‘gﬁ%ﬁiaﬁ??%we TS fodd £RolRtholbre ocin,
a B pinet oblits penis doreany &H‘éi‘gg%ﬁg%aé{ %y styrene resin, a

appropriately selected according to applications.
phenol resin R A70XY; Kedigda polymretbane htesiing polxvinylidene
which itself is heretofore known, having a conductive

10  chiorskemesimdur blled redih, 2 @ilicoreresin,fd bolywingl ¢arbaesle resin,

bl ade; and a noncontact charging unit utilizing

a @l pridyl batiai 38s5 @ pAFvirA BHAD ré8s, AGRIPAGS ate resin, a

polyacrylamide resin and a phenoxy resin. _These may be used alone or

D!

in combination of two or more.
The charge transport layer may also include a copolymer of a
15 cross-hnkable binder resin and a cross-linkable charge transport
gubstance. ‘

The charge transport substance and a binder resin are dissolved
or dispersed in an appropriate solvent, and the solution or dispersion is
coated and dried to form the charpe transport layer. Other than the

20 charge transport substance and binder resin, the charge transport layer
may further include additives such as plasticizer, antioxidant and
leveling agent according to requirements.

The solvents used for coating a charge transport layer ia the same
as those for the charge generating layer, and a solvent which can

25 favorably dissolve a charge transport substancs and a binder resin is
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145 6 - == -s-acs ci - 4 mieiisaciacas cacaaaaa-
--- --- WD 2006/ 121187 PCTI JP2006130976
WDE%%FFHH? ation of the charging unit nmay be in ‘ET@%&WP"“

a, other than a roger, a maghetic brush and a fur

?Bygﬁucag |1<:)$1E an Pﬁnets?%h %ﬁ%tl%ﬁ%tmﬁ%&e ec ti'm of two
Eﬁ%?% ‘iﬁ' PR, Biibpgtt Sngrator oo ipped JEith the same
such _as

-Cu ferrite used as a chargin menber; a
mﬁfiwda farthe shares ceagsating 8ing the
charglng menber; and a magnet roller included in the
sl eevé. pMmgnﬂha Ieselingr aigdnt anay be added according to
conduction-processed fur with carbon, copper sulfate,
mdhtg et al oxide for conductivity is used as a

material for .the fur brush, and a io charging unit is

L?rgeco uctf on-;@g%gssedt aﬂ&fstHE%Fhe %ﬁ:ﬂrgl%g'teg%ﬁu%haft
A R e G

since an inmage form ng apparatus nay be obtained with
apnrenFiatie amoniais Garnp byl saassobe 30 @arthdy mass with
charging unit is suppressed. It is preferable that the
redymet bon 00 psarts by phassest ihe ladbactsii th or not in
contact with the latent electrostatic inmage bearing

menberzafthled K tRe devBEhg2Aget iRLNAT %91 t@ggs stttly as

superi nposed and applled o the charge ro

L I
% gl ﬂgu:%g}thamg acggrﬁtfurfagjkﬁrgrmbcihu {:]:?eu gide chain. The

appropriate amount is zero parts by mass to one part by mass with

respect to 100 parts by maas of the binder resin.

The thickness of the charge transport layer is not particularly
restricted and can be selected according to applications. It is preferably
6 pm to 40 pm, and more preferably 10 pm to 30 pm.
<Subsgtrate>

The substrate is not particularly restricied a.qd can be
appropriately selected according to applications. A substrate having an
electric conductivity with a volumetric resistance -0f 1020 Q- cmn, or less is
favorable.

The aubstrate is not particularly restricted in terms of materials,
shape and size, and sheei-type, drum-type or belt-type subatrata may be

used. For example, a film-shaped or cjr]mdn{:al plastic or paper covered
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al l ocated near but w thout contacting the |atent

el ectrostatic image bearing nenber through a gap tape
woalw/akh@t a direct and alternating voltages af¢maprooss0976e

superi nposed and applied to the charge roller to

electrify 25 the surface of the latent electrostatic :

with goetadar incudiogh ebum imém) @165/ chadifidm, nichrome, copper,

PCT/ JP20061309769 The exposure may be perfornmed, for

geldjgilver, phutiann Hnin ABDSWIS SucliS SHb Aage %aﬁﬁahum oxide

| atent electrostatic inmage bearing nenber

R oyt &I el AR
I Tl SAAE o L et

charging unit, and it can be appropriately sel ected

5  makdeg ir(l ot inn| actubicohy. epbraspire oroflratwing eapdsiangurface
uni t |ncI ude a copying optical system a rod |lens
treatmendy suelm as cutdegy, Opidhial &wdt @elidhihg ii9Upfen to the
crystal shutter optical system 10 In the present

subMestd. Orhntélfdlﬁéé:&ﬁﬁél(’?orn%%&tm%ﬂm¥ Ep?rom tg%gyjmlt

whi ch an exposure is per i magew se

Eﬁé‘ﬁ%sr Blodg BBl of AR B0 T e TP dpewclsnctie vemd oo

lﬁa ing, process is a process to develop the |atent
ctrost atic imge using a toner or a devel oper to
forma visible image. The formation of the visible
10 i nageDiher Bhanciticoaheds,by aedsictivengotwier listdidpersed in an
el ectrostatic i mage using the toner or the devel oper,
apwrbpiriatpelyinderpridin) REdch Vist fiid8Veh GiHen Quﬁ?&ﬂ? tNorm a
devel oping neans is not particularly restricted as
lhi, .20 can perform a devel opnent using the
toner or e devel oper, and it can -

Examples of the conductive powder include carbon black;

acetylene black; a metal powder such as aluminum, nickel, iron,
15 nichrome, ;:upper, zinc and silver; and metal oxide powder such as of
conductive tin oxide and ITO. Examples of the binder resin include &
polystyrene resin, a styrene acrylonitrile copolymer, a styrene butadiene
copolymer, a styrene maleic anhydride copolymer, a polyester Tesin, a
polyvinyl chloride resin, a vinyl chloride-viny! acetate copolymer, a
20  polyvinyl acetate resin, a polyvinylidene chloride resin, a polyacrylate
resin, a phenoxy resin, a polycarbonate resin, a cellulose acetate Tepin,
an ethyleellulase resin, a polyvinyl butyral resin, a polyvinyl formal resin,
a polyvinyl toluene resin, a poly-N-vinylcarbazole resin, a acrylate resin,
a silicone resin, an epoxy resin, a melamine resin, a Phenol resin and an

25  alkyd regin.
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be appropriately selected from heretofore known

i ng neans. For exanple, a preferable
“'“3@‘\‘/'@:[‘@8 ng neans contains the toner or the EI%VMB@MT@

and includes a devel oping unit which can inpart the

toner The chh@uélere|gifder And SO HAHP reRADGHAL %ed or

manner to the latent 25 electrostatic |rmge

L RO 0 A e b

al c eveI op N unlt Qr a rrultl- col or
%@ @ﬁ!ﬁf’q 1880%) dpesmplas pgthsolvent

itator that frlctlons and agitates the toner or the
U@Pob‘@?amﬂtfﬂe@mr idithlaromathank, a mathybt etlgf| &etone and
magnet roller is preferable. In the devel oping unit,
télmenexanpl e, the toner and the carrier are m xed and
agi tated, which causes a friction to charge the toner

and  FartHepirbte! Qeﬁlﬁﬁﬁﬂﬁdh&ﬂﬂ A oﬁﬁgm&%gﬁﬁg ¥G%fmetd1 on a

rotating magnet Inas

“ﬂ?@ﬁn%lﬁe?&?o ¥ afeend 3t £ 1R hoankehls” P dp also suliable,

wBE R bk hrinFAB. £abe oo ismered by ir@mldﬂle conductive

constituting the magnetic brush formed on the surface

pewden @it g mlycinyl chlomidd resinf mlﬁpmpbh:ﬁyfefam,ea ﬁfnlyester

the latent electrostatic imge bearing msnber

e @ pohdigiciie retie, 4 oBasihdeneEhlRfdd A% ﬁgethg%ne

result, the 15 | at ent el ectrostatlc I mage IS

I%‘Eg?tnggc%]n t r}Q]f]ﬁ‘ce 0 Fgﬁﬁﬁﬁghe tgﬂgh]’@ fluorine

Id ge bearlng menber, is. photoconductor. The
el oper contained in the devel oping unit nay be a

one- Jgjcl)rrponent devel oper or a two conponent devel oper.
undercoat layer may be installed between the substrate and

the photosensitive layer according to necessity. The undereoat layer
includes a resin as a main component, and it preferably has a high
registance to common organic solvent since a photosensitive layer 1a
coated with a solvent over the resin.

Examples of the resin include a watersoluble resin such as
polyviny! alcohol, casein and sodium ai:rylate; an alcohol-soluble resin
such as copolymer nylon and methoxymethylated nylon: and a curing
resin which forms a three-dimensional network structure such as
polyurethane resin, melamine resin, phenol resin, alkyd-melamine resin
and epoxy resin.

Also, the undercoat layer may be added with a fine powder

pigment of a metal oxide such as titapium oxide, silica, alumina,
141
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2N -Transferring process and transferring nmeans The
transferring process is a process to transfer the

wOoRlRIRIBTi nage to a recording nedium. The perir006m09769

transferri ng process preferably has an aspect that,

i at e reco ding nmedium it perfornms a
prl rrary tu%cﬁegpggl e a"ﬁg F‘&H@W@ﬂﬁl éon mugeentineh doire
| nt errredl 5 recordl ng nmedi um fol |l oned by a

%F pegtipodentalt he visible 148 | WO
200 611 2 11 B7 PCTIJP20061309769 inmage to the

r ecor dAagundetcont lApen smay thevfbehed Netidd ﬁglpi‘o]]ﬁ%f% rB%ﬂvents

nuferring process that transfers the visi

ranet or | mage g g caeie e AHe” PRk SRS Layer

transfer

recor%“ﬁﬂf‘%ee%%&?ngﬁ%“ﬁ Rt FoIR om0 chromahs coupling

rs fuII-coIor toner is nore
%E?ﬂgﬁse oq;eeea‘ﬁw layer of herpredemtguventiohe Also,
]:E': rmsd by chargl ng the | atent el ectrostatic inmge
de Iepaoed mdtic haranddse ﬁmda%ldr[ Qf‘ﬁig‘ﬁa or
char gi ng umt and it may be perfornmed by t
vacnam f ﬁliri-ﬁ];nt pro@andion robsa $ee
frobeds uEFes a prlrmr such as

preferably has an aspect that incl

dlypacdiilylend (PRANS LS a vigible,inmge to
P ey madl at e reco%l ng %Jdﬁurﬁl%er%? FQ;%« Sn0s,

TR0 nA FROG. T REorR i RR Ko P rombarialocgay ales ho used.

recor, d| um The internedi ate recordl ng nmedi um
is n(;[tq:' ?E%é@ﬂaa‘?ﬂ*blﬂr%dﬂﬂau‘éwmnd mdiparticularly restricted
a propr| ately selected according to applications from

E‘Ilﬁlg et r@an@matdpoademdnm.ilﬁng PGt eSTt g
include a

Pmﬁmblyﬂpmtuﬁpm.

(@)

An antioxidant may be added to each of the layers of the latent
electrostatic image bearing memher of the present invention, e.g. the
charge generating layer, the charge transport layer and the undercoat
layer, for the purpose of improving the environment resistance and
especially preveniing the decrease in gengitivity and inecrease in rest
potential.

Examples of the antioxidants include phenol compounds, para-
phenylenediamines, organcsulfar compounds and organophosphorus
compounds,

Examples of the phenol componnds include 2,6-di-t-butyl-p-cresol,
butylhydroxyanisols, 2,6-di*t-butyl-4-ethylphenol, stearyl-B-(3,5-di-t-

butyl-4-hydroxyphenyl}propionate, 2, Z-methylene-bis-(4-methyl-6-t-
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transfer belt. The transferring neans, i.e. the

i.mary.transferring neans and 20 the secondar
wn?ﬁ"&ﬁ?’f‘é?ri ng neans, preferably contain at |e T’X?"“mmg

transferring unit that strips and charges the visible

TS ok T A T i
R S G Rty 44 PR Bagotiyle-E butsibhensD,

----- ez ------ - ------ WD) 20061121187
1a:87tTis Gowethely é by deeayp SeibutylphenyPbutime, r ilnd,Scirimethyl-
include a corona transferring unit by corona
204, 6 chinisr (o5-dir tthuebyi-iehy by benzillmrskeae, tatrhkis-[Methylene-3-
pressure transfer roller and an adhesive transferring
5 (AR 4- B9 drd Koy pe6piot Bl B tiang | S aﬂg.gB'-bis-(AL‘-

paper, buf it is not 5 particulariy restricte

e O e
e 8 ok e Rl e s il -

rocess is a process to fix the visible inage
pheaykMNeigopropy bp tphemivdene cbadiing, U -dinsby-batphp-pleraylene
fixing apparatus- It may be perforned every tine a
diznffie, OF -ﬁﬁhl@bh@ﬁ-hhﬁyﬁﬁ-@h&ﬁﬁdﬂoﬂjhﬁﬂu@eﬂMﬂédtﬁ:o;?l-p-

medium or it may be perfornmed at once when a toner o

o & or Stei Sn | AML At 6 R ’ .
Ppar¥| cularly re‘lét ma'@t&ed%%nd carl;}k]%ﬁe!l 1E Q{e?&#gld—al tnjrlene
appropriately according to applications. A heretofore
dﬁﬁﬁﬁ#' hot - pressing neans is favorable. Exanples of

the hot-pressing =saw ) .
Examples of the hydrogquinone compounds ineclude 2,5-di-t-

ectylhydroquinone, 2,6-di-dodecylhydroquinone, 2-dodecylhydroquinone,
2-dudecjrl-5-chlom]:;.yd:uqu.inune, 2-t-octyl-5-methylthydroquinone and 2-
15 (2-octadecenyl)-5-methylhydroquinone. |
Examples of the organosulfur compounds include dilauril-3,3™
thiodipropionate, distearil3,3-thiodipropionate and ditetradecyl-3,3"
thiodipropionate.
Exemples of the organophosphorue compounds include
20 triphenylphosphine, . tri(nonylphenvlphosphins,
tri{dinonylphenyllphosphine, tricresylphosphine and _  tri(2,4-
dibutylphenoxy)phosphine.
These compounds are known as antioxidants of rubber, plastics

and fats and may be easily obtained as commercial products.
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i nclude a conbination of a heat roller and a pressure
roller and a conbination of a heat roller, a pressure

wn&ﬂiﬁhﬁilﬂ@nd an endl ess belt. In general, the Bpdipiidshaidren

the hot-pressing neans is preferably 80 20 Cto 200

T.. In the present invention, a heretofore known

opt i calhd icsntegrtull the Mﬂﬁdﬂﬂbi@prﬁﬁ!&b& 092d°8 9N Ehaag to
with or in place of the .fixing process and the fixing

1025 byaneeh rith Ecapadld td Ghb|
and di schar gi ng means- 150blmV\D ZOOG%Q%M%% the

magllgﬁﬁgﬁd%d eqne discharging process is a
t 'S

process harge the |l atent el ectrostatic imge

ear i nenber i ng di schar gi n ias, and it
%gﬁgg‘f% t&%@%ﬁd&% E’W’H—“ﬂ‘ g neans. The
di scharging neans is not particularly restrl cted as
| ong &t @ﬁgﬁ@mapgﬂl@?ﬂm ofshespmespht davdrdidheontainsg at
| atent electrostatic inage bearing nenber. It can be

legumir 0 i teatted lpcivosiaticeting g® Heh eindt Afevhberk 'ﬂolﬂtent electrostatic

di scharging units, and favorable exanples i nclude a

i%?gécr:li%eam nhg procg;'sg%?%ﬂ’g"ﬁéocess 't re%@%’?gﬁansuda
S L kS oo el e

cl,eani.ng nean The cl eaning_nmeans is not particularly
aPereig 8 FeAs eHRRRtAcsUah agrflis ttheans, cleaning means,
el ect rophot ographi ¢ toner renaining on the |atent
pank enidregérdlingimganenber, and it can be
appropriately selected is from heretofore known

cl eanamnsimbgy doaliey eI of theHokehP $hv8Stifn contains at

least a latent electrostatic image forming process, a developing process, a
transferring process and a fixing process, and it further eontains other
processes appropriately selected according to requirements such as
discharging process, cleaning process, recycling proeess and controlling
process.

The image forming method of the present invention may be
tavorably performed by means of the image forming apparatus of the
present invention. The latent electrustatic image forming process may
be performed by the latent electrostatic image forming means, the
developing process may be performed by the developing means, the
transferring process may be performed by the transferring means, the
fizing pmueea.may be performed by the fixing means, and the other

pruocess may be performed by the other means.
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magneti c brush cl eaner, a static brush cl eaner, a

i.c roller cleaner, a blade cleaner, a, hry
Wﬂ?ﬁ@ﬂﬁgﬂgand a web cl eaner. -Recycling procesgcyﬂﬂzm”“”?@

recycling nmeans The recycling process is a process to

Lyt lefedthEotal itdHfl fb?ﬁ'ih?% PILAR £ d RRERL E@E@ﬁ%ﬁe&.‘lﬁ: i

the cl eaning process to th devel opl ng neans

@‘fmt.nﬂ perforrred by a, recycling neans. The
recycling ans is not particularly restricted, and a
heretﬁ}grﬁﬁ g\gg trans r1| ng neans may be used 25

- Cont EB%@ dPrIniRE MFAMRSS iS5\ process to
________________________________________ WO

forgoca 12test Flevirostiis i80&E69nTIthec hateno| Ele0GroREtAE Snage
is a process to control each of the above- nentioned

bearingssembeand it may be favorably perforned by a
controlling mneans. The control | ng neans i s not

artigall t F a . 5 _can,contys ol
ItO he bﬁaﬁdoga&%%eglﬂﬁh%g@%e e %E p!é%m{a tﬁﬁ latent

uj nt._such encer and conput.er.
as ple)&;21 %%ltﬁﬂg‘ﬁ‘ge%ﬂgﬁﬁge?ﬁ Preentigventipnds Eiﬁetlhe
pres i.nvention by the |mage form ng apparat us of
t he gﬁé‘%éﬂ;ﬂnﬁ plpstROBEAS dmagesayabe dovingl, fof exennsle, by

to FIG 7. FIG 7 is a schematic to diagram show ng

changine mpiforofly divei sagace of the fatepnanattusstakic ik bearing
i mge form ng apparatus, a charger 3 is used as a

muBrhes ﬁﬂ@w&ﬂlﬁﬁiﬂ&g‘eﬁﬁéf&&ﬁomm%ﬁﬁ%%&%ﬂﬁed by the

i mge hearing nenber, ie
latent electrostatic image forming means,

The latent electrostatic tmage forming means houses at least a
charging Fnit that umiformly charges the surface of the latent
slectrostatic image bearing member and an exposing unit that performs
an impgewise exposure.

The charging may be performed, for example, by applying an
electric potential on the surface of the latent elecirostatic imege bearing
member with the charging unit.

The charging unit is not particularly restricted and can be
appropriately selected according to applications. Examples therecf
include a contact chavging unit, which itself is heretofore known, having
a conductive or semiconductive roll, a brush, a film or a rubber blade;
and 2 noncontact charging unit utilizing ecorona discharge such as

¢orotron and scorotron
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phot oconductor. As this chargi ng neans, a corotron
devi ce, scorotron device, a solid discharging

woel@rRiisy a needl e el ectrode device, .a roll eprir§pro0s/300760

chargi ng device and a conductive brush device may be

used, ,and heretofore knomn met hod. may be used. The
confi é[ﬁ’rea o of hee phargingrunifnmay befisc the dorm of,

when a char ng neans deconposes a photosensitive
tbami a)rruﬁ?r naamegoétia brmisbsandi s danbgiush, famdnitt ey he
di schargi ng neans such as contact charging 20 net hod

saludteb acarztibngg to cho apkoifispaer ardl Sehainf gt iRohefthe R8ctro
a

cont act charging nethod is a charging nmethod that

E Earlgﬂsaﬂt%rgﬁg:ﬁ or %Eéi?‘g%tﬁg %ﬁql%e%gakg#"ﬁ‘gme'i with:
h hand. -th r hod
# er.*ﬁﬁnﬁ%fﬁfaﬁl R %@Hafég,'i@qgggg 28 fotRarting

is allocated closely betmeen a =3 152 - --
member;_a _ncnmagnetic conductive _sleeve for supporhng the viearging

20061121187 PCTI JP20061309769 phot oconductor and a
memaber; apdraans gt toBes prdaeded 12 Gle wlkdre, | Régdrdite the fur
nancontact state. The size of the space is preferably

biﬁswn&t@naﬁghﬁm;ﬁ%@eéﬁéﬂefur%ﬁflﬁéﬂﬂ %agsa} %%J&@Q, fetal or

When t he SI ze of the space is too

n%“m%’?ﬁ %Eﬁfé sur aceyﬁﬁagﬁgséﬁ\é\rag%h |ze o and a

ont.am nat ed vvhen ﬁqere i's, a residyal toner on the
BABRIBE I SPTmAN B HEPRIRECRT ARSI the fig amagmetal shaft

forma latent electrostatic inage-on a uniformy
or googdyctianmrocessediatedt.at i ¢ i nage bearing nenber 10

1, Le. photoconductor. A light source thereof may be

| i ght Theidhiargihg umit is not restricted to the contact charging units
above, hlrt the use of a contact charging unit is preferable since an image
forming apparatus may be obtained with which the generation of the
ozone from the charging unit is suppressed.

It 1s preforable that the charging unit is placed in contact with or
not in contact with the latent electrostatic image bearing member and,
that a direct and alternating voltages are superimposed and applied to
the charge roller to electrify the surface of the latent electrostatic image
bearing member.

I ie preferable that the charging unit is a charge roller which is
allocated near but without contacting the latent electrostatic image
bearing member through a gap tape and that a direct and alternating
voltages are superimpossd and applied to the charge roller to electrify

the surface of the latent electrostatic Jmage bearing member.
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materials in general

t S | anp, hal ogen | anp,
""'ﬂﬁﬁq%%,ﬁﬁght ~enitting di ode (LED),

and el ectrol um nescence (EL).

such as fl uorescent

Iighting,
mercury |lanp, sodiu

| aser dio T"(W_Wmﬁﬁg

“Vari ous fllters such as

S“f‘{é’r iexpbohtd fm%?”’%éi‘f g, Bl f\ﬁta%‘&mg
1%%‘gice)r co erS| s‘?ijftél’@ m%tgf@%fpsgﬂtng drra ate ,%]a%]}er

.S used to V|sual ize the latent electrostatic
Wibh B¢ e8R0$IBE MGt oconduct or 1. Regardi ng t he
devel oping nethod, there are a one-conponent

devel E[‘ilnemypmiﬁgjdnﬂ {dnot paytitoRely 28steided as long aa it can

tvvo conmponent devel oping method with a wet toner. \Wen

Pforin TBH SneRASHE t
° (negat i veI y) char ggg ﬁﬁ%t ocon dd &%hgwdée&fythe latent

uct or a posi

H%e Ak ace qP eIectrogtath| ega% or dhlﬂbls,a.ﬂdlt

be obt aj ned develop ng this_ wth a negative
%HRF@;’HPS*%&EE erding o gaplicatiens. Examudes of the
2006/ 121187 PCTI JP2006/ 309769 and a negative inage

expesipg it indlude loycogyims optingl gyetemyiat fuddeps sirtay eystem, a
(negative) toner. Next, a toner inage visualized on

1dee upﬁehbmnﬂm&qiqdjg erizsial shatiee bptiad siraea di ng

medi um 9 by neans of a transfer charger 210. 5 A

i mage

10 Phvor b et P2k ‘9%‘2\5??‘%%2 hbzﬂé’%egpéﬁﬁreé%f’ Ry be
BEgaH BRI bh ebpEL A efismnr meaenirererb P berk gide

of thiastont flechoelatieianse jrernE membest or met hod-
Regardi ng the el ectrostatic transfer nethod, the ao
~Dawealgping preness ang developin means-
The developing process is a process to develop the latent
15 electrostatic image using a toner or a developer to form a visible image.
The formaton of the visible image may be performed by
developing the latent electrostatic image using the toner or the developer,
and it may be performed by the developing means.
The developing means is nof particularly restricted as long ag it
20  can perform a development using the toner or the developer, and it can
be appropriately selected from heretofore known developing means. For
example, a preferable developing means containg the toner or the
developer and includes a developing unit which can impart the toner or

the developer in a contact or noncontact manmer to the latent

25 electrostatic imape.
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As a neans to separate the recording nmedium9 fromthe
phot oconductor 1, a separating charger 211 and a

woeRARasrNg claw 212 are used. Ot her separ at ppg PRaE0 769
i nclude an inductive separati.on by electrostatic

adsorption, side-to-end belt separation, tip-gripping
tranéfhe developingepaititrhon by duavdryrdevelgpmeat or a wet

separation charger, the charging neans maybe used. A

dévelodihest) 2l4mancalao Heeammipchirate Pdfelopimpuarit droa multi-
clean the toner remained on the photoconductor after

e Aob Pl Ty SRR GRIGR ot A RA that

eani ng. cl eani'ng neans

frchizcd S AR RT IS AR of 1R BEHHe s TPp R iBhealigh and o

di scharging neans is used to renove the |l atent inmage
5 ropatable alegmntgolleaie Psetexablsr di ng to requirenents- As
t he di scharging neans, a discharging lanp 2 and a
neut fal e devalbpingeuniy; foruseainpley the t6ner andvhe carrier are
20061121157 PCTI JP20061309769 whi ch the inmage

mERGP e alrliabéd SQHiIER @ifdes e foletiod 6@ JHRARE FHRY tHeer and
used, respectively. Mreove; heretofore known

mBDRAEEe Fho KRArRR) YRR 0P HRPLACERSTE th8 1ok BRs iRp I oller

. processe i ch are not J.ocat near the . .

oD AP o, 2 & SHAIOARE FABERRES ArEIss S e TeapRalis frgeh is
form ng nethod of the present invention by nmeans of )

10 formed; fmaghelk) rePpuriat asrasged haeay theclatont valeetiresfatic

is illustrated with reference to FIGS. 8 and 9. A
image bearing member, i.e. photoconductor: therefore, 2 part of the toner

constituting the magnetic brush formed on the surface of the magnetic
roller tranafers to the surface of the latent electrostatic image bearing
member, i.e. photoconductor, due to electric attraction. As a result, the

15 latent electrostatic image is developed by the toner, and a visible image
by the toner is formed on the snrface of the latent electrostatic image
bearing member, i.e. photoconductonr.

The developer contained in the developing unit may be a one-
component developer or a two-component developer.

20 Transferring proceas and transferring means-

The transferring process is a process to transfer the visible image
to a recording medium. The transferring process preferably has am
aspect that, with an intermediate recording medium, it performs =z
primary transfer to fransfer the vimble image fo the imtermediate

25 recording mediem followed by a secondary transfer to transfer the visible
148
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tandem i mage form ng apparatus shown in FIG 8 is a
andem color 1o inmage form ng apparatus. The_tande

{ m
WO 20RG& Fr ni ng apparatus has a copyi ng appar BtT{Fag0Ape76s

150, a paper feed table 200, a scanner 300 and an

IEMEE ) e ROy math, A hedet) I AEAEARY { Brimary
ORI TR psteenB et Shnits ER 1ERin e bo thadaiarmediate

over. support rollers 14, 15 and 16 and ntatable
reqogding Dee te; fogm 19 gempdex dowmder imAgeeandSy seqondary
internediate transferring nenber cleaning apparatus 17
(raqsfiraeng nrocessetimie ttdmsfers the aloniploe rirefsfdieimage to the
internedi ate transferring nmenber 50. On the

récdir&iniEe fiodiOm! ﬁ%ﬁ@%h@ﬂh&eﬂeﬁé%x%rﬁgﬁlggo% Pr;:,}Sferahljr

support 20 roller 14 and the support
qﬁm .hﬂﬂ ' is placed, opposite to
a\t/f\ﬂ'pc Igﬁ'\rﬁ%#?r%ge %‘r}{%‘f?ﬁté%g%ans 18 of yellow, cyan,
mage nd ac re arranged in paralle| along the
trans ?%ﬁ%ﬂiu&égﬁiwh Etwaﬂlaweﬁfuamgmqhg:gmg
unit 120, an exposure apparatus 21 is placed. On the
thg latent elagbrostatie ipagathearg sfeambém jenphblrcoaduttor, using
opposite to the side of the tandem devel opi ng unit
a t2ansier sshaegitay ynitl Sind it ‘may be performed-by the-transferring
WD 2006Q121187 PCTI JP200451309769 transferring
mRBAST ATHE #4nbferPinaCRAk: p@mﬁ [t ]
apparatus, a secon Fa.rﬂ%atn%;;?#se er e?}?'g%ygéf'%%s{e}:ﬁacﬁﬁgmes
1 .. over a pair, of raollers 23, .and
a filnard, SO SlonBel B, Srastent oh a2 1S Rasag dp an
in?%lﬂat: 4 and tlagpjgnte nedi ate transferring nmenber 50
8 TEEITANLE A deHerm asamples transfatampge and a
transferring apparatus 22, a fitting apparatus 25 is
sespadary tramsidiring meqpatletransfdrasha comglag transfer imagea

to a recording medium.

The intermediate recording medium is not particularly restricted
and can be appropriately selected according to applications from
heretofore known recording media. Favorable examples include a
transier belt.

The transferring means, i.e. the primary transforring means and,
the secondary transferring means, preferably contain at least a
transferring unit that strips and charges the visible image formed on the
latent electrostatic image bearing member, i.e. photoconductor, to the
side of the recording medium. There may be ona transferring means, or

there may be two or more.
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belt 26 as an endl ess belt and a pressure roller 27
arranged such that it 1s being pressed thereby, Here,

wo Bsidfizille secondary transfer apparatus 22 andpéfgpfobgii@ree
to apparatus 26 of the tandemimge form ng apparat us,
a she reversifr}gm( apparatus 28 is placed to reverse
tr ans%@%@rﬂ side iFansierring wnit intludaetl coromn transferring
sides of the_transfer paper. Next, the formation of a
upet b1 eprongedischaree, «dransfeephelt,by treasfer Afllérhe pressure
tandem i mage forming apparatus is illustrated. Tha

tramaids rollercind hf slHesivi @ittty RUTENt is placed
on a docunent table 130 of the au% omati ¢ docunent

Lﬁegecont’ Egth' | asso%efbg&gw%aﬂ%gﬁg#ngé)% rrenﬁﬁ%agqlﬁa}g%dia not

mat |, c cuent feeder 400, which is then
paftlalt S RieFicte 55 TRk asnanmntiedimage afieardbieping can
scanner, 300 is _20 activated to drive a first carriage
b%s%'aﬁ#ﬁar@éeondlfcm-aye Jpmbpeiatelye salociedeniciosdingd to
and transported onto the contact glass 32 when the

applicgticns, dndunPHT base freOHP aoRdbORssdle aut omatic
docunent feeder 400, or on the other hand inmedi ately

-Fikiely phreds bl TRkingWais P! aced on the contact glass
300. At this tinme, the light fromthe light source is

3 25yt fasdl .the first, carriage 33 as well as

She It FRE DR i Aropd (0B b Wbl oags Snansierred

PGTI . i P2U861 309769 docunent surface is reflected by a
to 18 3P dam

b

# dDRREEn X ameang of 3 fixingi aypamtuecellvathy be
a reading sensor 36 through a lens 35. As a result,
P &t evemUiTEe a tenemof eaxdyedlor is teatfasel tBhe recording
yel | ow, nmagent a and cyan
medium, or it may be performed at once when g toner of all rolors is

laminated

The fixing apparatus is not particularly reatrictl:—:d and can be
selected appropriately according to applications. A heretofore known
hot-pressing means is favorable. Examples of the hot-pressing means
include a combiration of a heat roller and a Pressure roller and a
combination of a heat roller, a pressure roller and an endless belt.

In general, the heating in the hot-pressing means is preferably 80
°C to 200 °C.

In the present invention, a heretofore known optical fixing wnit,
for example, may be used along with or in place of the fixing proeess and
the fixing means according to applications.

*Discharging process and discharging meana-

160
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i mage information. 5 Each of the black, yellow,

nta_and cyan image information is transmitted to
wo R 2118z P gP2006/309769

ge form ng nmeans 1S (bl ack i mge for
nmeans, yellow inmage form ng nméans, negenta inage

f . . ; . _
tg:]{jne:ln‘hienage foEmgn?égg?Jdgra ﬁ%ﬂgﬁﬁﬁﬁ@%&ﬁﬁiﬁ t{)%% latent
TSR Ry S oo e, ana
Jllustrated jn Fl 9, h_ i f ' 18

il DR e FavRGRb DR eRtanad o dipehRBRmE TGRS of i ng

neans, ma%gnta i mage form ng neans and cyan i nmage

for mi Kge dreehadzing mkans dadeoh parimlbckynragriepnhaat g as
has: a photoconductor 10 (black photoconductor 10K,

tiye disshapbiiobinoicapplidd Yo thedasts dRcRdetAse arin
10M and cyan phot oconduct or 100; a charging u%&%gﬁ &

mdighartiNi TOr &y FNRakE SRESTLY € gRhot pconduct ok

an expos{[ng uni?ga%%expo%gs H#atgévm é“tﬁ%re%ﬂne known
hpt oconduct or in F 9) corr.e ding .to the

AR BERR RIS and Firdaabls et fertReltd o Alkchages Lamap.

_¢Igfornation and fornms a latent electrostatic inage of

anmEpEwepy andgleaningageans t he 20 phot oconductor; a
devel oping unit 61 . that devel ops the |atent

el ect'Ths caning prgecassiang privess 46 teeidvectHeoraidii ANBner on
(bl ack toner, yellow toner, nmagenta toner and cyan

theohgent m&mgﬂ%ﬁemgeme&metmggﬁ g%ﬁ& 'BeP favorably

color toner,' a transtfer charging uni

HAAS ' i mage on the imge
P%rans%grﬁﬁ%glegng%%ﬁ%%‘a phot oconduct or 25 cl eani ng
appar,at us, 63, and a djschargipg unit 64. Therefore,
based! ¥hclepming@eansssmot par el paosieicded edongtes it can
i mage i nformation of the respective color, an imge of
regnayengkke c slerirophntogkaphiagetonpe| | emaimine, amgebt a latent
i mago and cyan i mage) may be
electrosiatic image bearing member, and it can he appropriately selected

from heretofore known cleaners. Favorable examples thereof include a
magnetic brush cleaner, a static brush cleaner, a magnetic roller cleaJ;xer,
a blada c]eémer, a brush cleaner and a web cleaner.

-Recycling process and recycling means-

The recycling process is a process to rtecycle the
electrophotographic toner removed in the cleaning process to the
developing means, and it may be favorably performed by a recycling
meAns.

The recycling means is not particularly restricted, and a
heretofore known transporting means may be used.

-Controlling process and controlling means-
151
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formed The bl ack i mage forned on the bl ack
phot oconductor 10K the vyellow imge forned on the

wo ¥eshewaphot oconduct or 10Y, the magenta 5 i nagerfipibesherse
on the magenta phot oconductor 10M and the cyan | mage

formed on the cyan photoconductor 10C as above are

sequeThealontrollingnsioessets arpidisas b6 ebnBdl aheh of the above-
transferring nmenber 50, which is rotationally shifted

mBh BB Ricekiis rﬁ;ﬁﬂpﬁrﬁla&q{é Efvordfiy %&cﬁg’lq%?&?wa% gontrolling

(primary transfe hen, "a conposit
ré%‘ﬂ or transfer inmage) 10 is forned by superi nposi ng
el ack i mage, the yellow i nmage, the nagenta i nmge,
and t cyan iymage on the internediate transferring ]
nmenmbetDEFongrplling meane 1p 9k papticberly spetristedpa nepas it
200, one of the feed rollers 142 in selectively
camcaniwl the behavior of eabheff thé megms.di Bgamaheay tHeroof inkbude
one of the multistage paper feeding cassettes 144

e@ﬁ@ﬂﬁﬂ%ﬂ&mm@a%&l&}nﬁﬁ{&sheet is separated

one by one and delivered to the paper feeding path

146 by..s t] : 4 [t LS.t : rte
and 5% S0P, Velk plGhEnld the) imhie ' BERibE BBRE U1 the
aper - f eedi n ath._148 in t ¢opyi ng machin ody
pResRE VATt B s, dmags Qﬁwggﬂrﬂﬂr@tpﬂapef Qx%@@eent
_roller 49, Here, the paper stop roller 49 is generally
myeadiogy wHbdrated: witht refavenns s G (7. t FGsthueaschenmtic
is applied for paper-powder renoval Then, the paper

dagrany shéveing@n esarmyilaoé dnvimdpeforiing dppaicabusy th the

conposite color imge (color transfer imge) conbined

o 15, BBt Bl 54 SRS 591640 6 o
ol S5 BBS Wekd 5E AR T kBB SEAIR, b o
photoconductor. As this charging means, a corotron device, scorotron
device, a solid discharging element, a needle electrode device, a roller
charging device and a conductive brush device may be wused, and a
heratofore known method may be nsed.

The configuration of the present invention is effective when a
charging means decomposes a photosensitive composition by means of a
close diacharging from the discharging means such as contact charging
method and noncontact, closely-spaced discharging method. The contact
charging method is a charging method that a photoconductor directly
contact with a chargmgm]ler, charging brush or charging blade. On the
other hand, the closely-spaced discharging method is a charging method

that a charging roller, for example, is allocated closely between a
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transferring apparatus 22, and by transferring the

Wﬂgﬁ“g@?ﬁiﬁie color image (color transfer imag %ﬂ,{o{ 209760

ecordi ng paper) by nmeans of the sec
transferri ng apparatus 22 (secondary transfer), a

p?rgecor di ng paper )ﬂgg{% %ﬁ?ﬁr esl %ﬁajﬁeo@o%%t?uﬁ&(e#ess ina

mter&gﬁ %Ste; transferring nenber 50 after the inmage
Fenoved by neans of the internediate
trans&grrr .ng rrenber | eani n ppar atus 17. The sheet
(reco dite BRGRNISCRE 13, 1Q pagy o 200 pm, and more
transferred and formed is transported and delivered

pogferaldyskk prdbo §00 pansf Whemthe sReafihespase 22 towldrge, the
fixing apparatus 25, and in the fix; apparatus 25, the

choffOfialychécdhtt! uhBBile ( CWin Ll BB toBBakeall, ﬁlef swa¥Hce of

on t he sheet (recordr ng paper) under heat and

o8 538, e M50 W AT BIP Bl 5,  roscua

delive 56, and stacked on a copy recervrng
WW%%R?‘P@PHBE‘P%W, the sheet 15 (recordi ng paper)
switched by the switching claw 56 is reversed by the

sheet ARclradge sypapiver unitsS 48 wsed fuifooy adatentt electrostatic

transferring position for recording an i nage on the
iagk osi dlaniformily chaegedilatohb elmtrostytit it age! heseing member
roller 56 and stacked on the copy receiving tray 57.

1{ RleQCSi8ctneadridtdre) A2 Piehit PERGRS StifatbE :H.Qf BY 1 -emitting

present invention includes at |east a

afGERIF B et TR SRR B é%'re? i, falogen

the chargin ans deve oprn neans erri
lampn JexauEy asun{ o KHELD, ilaser
further includes other nmeans accordrng to

drosle U LIPnaemd electrolnmingsceges {ERdb| Vaziouschlbers sudthes sharp-
i mage form ng apparatus body.

cut filter, band-pass filter, nearinfrared-cut flter, dichroic filter,

mterference filier and color conversion filter may be used to irradiate

only a light with a desired wavelength.

A developing unit 6 is used to visualize the latent electmstaﬁc
image formed om the photucuntlu.ctur 1. Regarding the developing
method, there are a one-component developing method with a dry toner
and a two-component developing method with a wet toner When an
image exposure is performed with a positively (negatively) charged
photoconductor, a positive (negative) latent eleclrostatic image is formed
on the surface of the photoconductor. A positive image may be obtained

by developing this with a negative (positive) toner, ie. detecting particles,
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159 WD 2006/ 121187 PCT/ JP2006/ 309769 The process
cartridge, for exanple as shown in FIG 10, houses a

wopisiieusnduct or 101. It al so includes at | easPrCaOy0061R076¢

sel ected froma charging neans 102, a devel opi ng
arﬁ%f;ms 104. a transferring nmeans 108, @ a cl eani ng neans

2 AegELVaITHARe Bavgboehtrned by develppineatis with w positive
s appar,atus (conponent) which can be detachably
(aegalav@ddonert he i rage forming apparatus body. An
i mage formng process by neans of the process
cartriNegh, ahdéwier nithhge Ifsualizel! lbﬂrﬂi@dlzhéiﬂcaﬁﬁﬂ&tur is

el ectrostatic i mage corresponding to an exposure

iﬂ|é)hot océgdﬁggﬁt g‘?&fgj%:é %'@ﬂ'&? g%&oﬁﬁalﬁlﬁ?f@% fhazgeg 210
At 3538 Mt wiay nfg Hepoe LB mgs auorniin brnstor. A

sho ])0 Tlhwi(itiﬂatent el ectrostatic inmage is toner

tﬂﬁ%ﬁg Pethod, thareof anay Bigi axy elackrnstatic tramsfer heetthodensing a

devel opnent is transferred to the recording nedi um
chinger rama fhias inollereansedfhicdbiientor HMhod such as

phot oconduct or surface after the inmage transfer 1Is

adhevine drawmdfSr nidihod 230 ip2EsBRNGahE raﬂgﬂ#ﬁ E)Ha% magnetic

di scharged by a di schargi ng neans not “shown

QY ion ech agai n...Regarding th
A Be R RR P SR TRl katit “Hapeher aretbod, the
uh%%%lents such.as |l ajent electrostatic inmage bearing
e measy May Bewsath unit and cleaning unit are
integated to forma process cartridge, and this unit

may et BERTB| Vo asapmhatel the tdecomiingr adodumb @ Vfrom the
Al so, at |east any one of the charging unit, the inmage

photposadurtori] ta séfiersifve lchaigpe 200 dnd rahseﬁarﬁﬂﬁ{ﬁéfﬁwegm

or separating unit and the <cleaning unit s su

are Gfed. heOLEepfathld fdald fndillBY %D S3 kAo separation by

electrostatic adsorption, side-to-end belt separation, Hp-pripping transfer

and separation by curvature. As the separation charger, the charging
means may be used.

A fur brush 214 and a cleaning blade 215 are used to clean the
toner remained om the photoconductor after transferring. A pre-
cleaning charger 213 may also be used for efficient cleaning, Other
c.l?aning means include a web method and a magnet brush method, and
these may be used alone or in combination.

Next, a discharging means is used to remove the latent image on
the photoconductor according to requirements. As the discharging
means, a discharging lamp 2 and a neutralizing charger are used, for
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25 menber to formthe process cartridge as a single

[ jch can be 160 F ------------- WO 2
w“%@?’f‘ﬁ'ﬁg'}ooelsogmg detachably attached to thgp%%%ﬁiﬁﬁﬁﬂsmg

body, and the unit may have a detachable

whidH B8 fifiaga e ipbsiird HhitbuBa BB HEd cﬁﬁ:%i.g.bl m8nt Way be

apparat us body. The image fornm ng apparat I mage

u 'Pe?llgedﬂavt d and process 5 cartridge of the present
i nvention have hi gh abrasion resistance and scratch

resi nce, dth ave a latent electrostatic inmge
boar i HGTeoHeR, Bererpiare LIPLSRIER JnaR Degand frprocesses
| ayer on its surface, which is |ess subject to cracks

sughd api demeneet isganping, tpapeart edingn fixiog eandl guped adélbrery
due to abrasion is prevented, and a high-definition

pmdsguisgivhidl) asmabi locatedgeartle bhotsvorducter a | ong
period of time. The present invention can provide a

| at et HRetdnbekh Gn PARY SR ERR ik
resol ve the convgﬁ?ﬁ?ﬁ&%ngb ens, has ext err%%%ﬁhe
i rgsistance. faverable electric properti.es
prRRhRE B0ehRRhohS BEanb 4P e S hirminh’ ABEMattR of the
Iﬁgtent_i al accu_nulgfti on E!ﬁ;operty, is 1s able to
PIRgeRE dnKephon 1§, Huatrateds gathy efereavacby FligB and 9. A
defects, has high durability and high reliability, is

tandeits tmvaget irmingeappsiratus shown dn FIRi Beis potamdend color
has a wi de range of witing light source so that it is

ntihg ifaratud) UEhe thRHEm! ﬁﬁﬁ%ﬂle %ﬁﬂlﬁaﬁpﬂdﬂﬁ%ﬂ a

light source; a long-lasting and high-pertoriance
b SDBSFUSH 1550, 8 JRIHR BILEDG, SPRRELH S
ar’affomh At Foriment Ked 3 AT 450"

In the copying apparatus body 150, an intermediate transferring
member 50 i5 located as an endlesa belt at the center. The intermediate
transfer memher 50.is apanned over support rollers 14, 15 and 16 and
rotatable clockwise in FIG. 9. Near the support roller 15, an
intermediate transferring member cleaning apparatus 17 is placed to
remove the residual toner on the intermediate transferring member 50.
On the intermediate transferring member 50 spanned by the support
roller 14 and the support roller 15, a tandem developing unit 120 is
placed, opposite to which four image forming means 18 of yellow, cyan,
magenta and black are arranged in parailel along the {ransporting
direction.. Near the tandem developing unit 120, an exposure apparatus

21 is placed. On the side of the intermediate transferring member 50

opposite to the gide of the tandem devéluping unit 120, a secondary
165
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The present invention is illustrated in detail with
reference to exanples given below, but these are not

wotashgigenstrued as limting the 161 WO 2006p&¢hdbs09760
PCTI JP20061309769 present inyention. In the exanples

belg%/, .a part' denotes a pert by nass,' and %
WengferEngoapparatns. 22( By milhedd.c Fxatip sedoddary transferring
[ Synt hesi s of

appEratus -2 ebydnddryNirabisfird belty sl Gy Bhpbhedls fpme e phined

ine7 s In a reaction vessel equipped with a

N oar ok kTR v ’fﬁ%?‘%ﬂ’ﬂf@ﬁ% i ﬁﬁ%&ﬁ%ﬁ%ﬁ?ﬁ%ﬁdﬁ thdsdtondary
e 100 :
%| aced%%ﬁ%a&ﬁ% 8*%5%‘5?“9&5 : iﬁ'ggééé'ﬁg{ﬁl \Miﬁﬂmﬁirﬂgeﬁﬂ can
net hyl ene chloride solution of boron

10 f 1
‘*‘?’F‘F@Fé‘ﬁﬂaﬁ Sther. \Xear thy soeandaryrfrancfeeringsspparatas 22,

10 furthernore the m xture was reacted at the same
at Exing appaeatier2f s gdacdthurBhe Theng dﬂg@me@@tggdhﬂﬂ 3 Eﬁ:i.ng
extracted wt

sol ution was poured into ice water an

beitt26/ hena chdless Belt The OpahEe fh-ﬁlé%f g?’?aé—é-&ﬁﬁrﬁ Gl Ra it

wat er and separated, and It was

iﬂ?ﬁﬂ&?:@gﬁ&}%ﬂ&%ﬁgand subj ected to vacuum
concentrati on.

residue was purified with ais

sili el _chr tography w-th a m xture of n-hexane
and et fiyT BEd% gﬁéﬁeggﬂ'gﬂéfo%ﬁf?r WRPrEatur 22aand thie fixing
n- hexane to ethyl acetate in the mxture was one to
apprraiyy 25 of the {ﬁqdﬁgnilmgw foatrin g e b, e dhét FeviciSing
yield of 2-b3 g. (Synthetic Exanple A-2) 20
apymithe 28 isfplacéd stor eéveree ERSHIIpADSP)h thdl ifiages are

reacti on vessel equipped with an agitator,

ﬁg@%ﬁ%%ﬁﬁ%%%%fﬁ?ﬁ@(i ?Iroppi ng funnel,

Next, the formation of a full-color imags, i.e. color copy, by means
of the tandem image forming apparatus is illustrated. That is, first of
all, en original document is placed on a document table 130 of the
automatic docurent feeder (AD¥) 400, or the original document is placed
on a contact glass 32 of the scanner 300 by opening the sutomatic
document feeder 400, which is then closed

A start key (not shown) is pressed, and the scanner 300 is
activated to drive a first carriage 83 and a second carriage 34 afier the
document is fed and iransported onto the contaet glass 32 when the
original document has been placed on the automatic document feader 4ﬁﬂ,
or on the other hend immediately when the original copy is placed on the
contact glass 300. At this time, the light from the light souree is

irradiated by the first carriage 33 as well as the light reflected from the
156
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nmet hoxybi phenyl - 4yl ) benzi di ne, 1.22 g of triethylam ne

of I tetrabydrofuran were pl aced
wa@@gfggﬁﬂﬂ; m xture of 1.0 nL of 25 acryl Myl &‘t@%ﬁm

and 2.0 nmL M tear ahydnfiuran was delivered by drops.

dogifmént ""Je\cé%hgﬂf I8t iR Gue) RGO 303 A0 34,

vesse vvas s o reaction for 30 m nutes at

A A A ot A

extracted wi th ethyl acetate. Xtr was then
a gelog dlognmentgeles iDaeshis eaad %ﬁ@@baﬁ Al oyan

concentration. The obtained residue was purifi ed with
ueape infoemgélon. chr omat ography with tol uene as a

sol vent. Thus, the objective product was obtained

W th Eiéh wf ehalbR 1?81401&,- nfi tad dodysin on S ﬁiﬁ)kﬁ&hﬂnm

pr oduct vvere as f ting point= 113.5 Cto

spemﬁnun I'n cﬁhq Eg@tﬁlﬁ%mﬁ TV@% arfl'gec forming
m‘%gggoo IcmL éd_;IPCL gurlqﬁ% 254r] 97.8 % %g%aﬁsan&

spectral 3 5 di agn&m(lR dat a No. 1) in FIG 1.
cyasyrnag: fermmngme thestendamimage frmieg gppayatus, and

Y- bi s(4hydr oxyybi phenyl 4-y -3,3' - di net hyl benzi di ne]
black, vellow, magenta and cyan toner images are formed in the

respective image forming means. That is, as llustrated in FIG. 9, each
image forming means 18 {black image forming means, yellow image
forming means, magenta image forming means and cyan rmage forming
means) in the tandem image forming apparatus haa® a photoconductor 10
(black photoconductor 10K, vyellow photoconductor 10Y, magenta
photoconductor 10M and cyan photoconductor 10C); a charging unit 60
that uniformly charges the respecti?e photoconductor; an exposing unit
that exposes imagewise the phutumnﬂuctﬂr (L: in FIG. 9) corresponding
to the respective color image based on the color image information and
forms a latent electrostatic image of the respective color image on the
photoconductor; a developing wunit 61 .that develops the latent
electrostatic image using the respective color toner (black toner, yellow
toner, magenta toner and ¢yan toner) and furtns a toner image of the
regpective color toner; a tranafer charging tmit 62 for transferring the
toner image on the image transferring member 60; a photoconductor

cleaning apparatus 63; and a d.tschargmg unti 64. Therefore, based on
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20 In a reaction vessel equipped with an agitator,
thernoneter and a cooling pipe, 6.04 g of

WORpMNA2tisphenyl - N, N- bi s(4' - met hoxybi phenyl - 4- yprT/3ifds/ V0750
20861121187 PCT1JP20061309769. 3, 8'di net hyl benzi di ne
tﬁﬁd 200 Eﬁ]of et h%%&g chloride were placed. Wile

dRARSsBopmaton dythe sesmechivercalen amimage of sasingle color
thyl ene chloride solution of boron tribrom de was

ckvEpage,byelowpimage,omagenty casegn sait cfati tRIFE) faay be
the m xture was reacted at the sane 5 tenperature for

formediouThe Hlaek irddpe foeasidesh $ab WikoR Nhiethd THR. the

ice water and extracted with chloroform € organic
BYe’ itha i e at ed it was
TRY! tiage AR ot VBTG PRYSERNIRGE 108 dhe, mihzanta
. centyation. ,The residye was purified with a
s sffgd HHEAR"G the migsnta Dhofoernduntor, 1M end the e image
Ef‘rgrquﬁf@' acetate 1o as a solvent, where the ratio of
tiheetdpn ahetepoadustarthd 06 as |dboveasrai eyientially

one. Thus, the objective product was obtained with the

izpnsfarred Bn4the. iniSymiediitec tResphendindrhed NSe1 Widkh s

illustrative conpound (E-15)1 1s In a reaction vVesse

rotebionats Eﬁﬂe@%ﬁ%&éﬁé’r?t: ﬁ:ﬁsgg@%fﬁﬁg?fmlfemcial 19 and 16

pi pe and a dropping funne

(drir‘]%e’tgﬁ% E‘;‘Eﬁl%??w y rl%% ?ﬁlz‘?ﬁnp%qi'fﬁs??}ﬁ beage deoler teanaferimage)

- tei et hyl.am ne and 50 nl. of _tetaahydrofuran were
is, fargagH

10 by, perEnpeseg the, blagk imeage, the yellowofimags, the

acryl oyl chloride and 3.0 nL of tetrahydrofuran was
magenta ineepoan] thepyan THeage see thucintethidite drbisforring

reaction for one hour at a room tenperature. Wen the
mewderiffh was conpleted, the reacted solution was

poured into ice water and extracted with ethyl

acet DR the"AMR¥ KA, on the paper feed table 200, ane of the feed
rollers 142 is selectively rotated to let out a sheot of recording paper from
15 one of the mulii-atage paper feeding cassettes 144 provided in a paper
bank 148. The sheet is separated one by one and delivered to the paper
feeding path 146 by separation rollers 146. It is then traneported and
guided by conveyance rollers 147 to a paper-feeding path 148 in the
copying machine body 150 and finally stopped by giriking to a paper stop
20 roller 49. Herm, the paper stop roller 49 is generally used grounded, but

it may he used in the atate a bias is applied for paper-powder removal.
Then, the paper stop roller 49 is rotated with precise timing with
the compogite colox image (color transfer image) combined om the
Intermediate tranaferring member 50 to feed the sheet {recording paper)

25 between the intermediate transferring r.nemher 50 and the secondary
158
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was then dried with magnesi um suNate and subjected to

concentration. The obtained residue

wo%@%#%% with a silica gel 25 chromatography %Pﬁm}amuw@
m xture of toluene and cydohexene as a solvent, 164
transferring apparatuy 22,-aud by tratFeA986 ke kb ite i
PLTI . TP20G 34] 9769 whor 6" tha 1o ooor o Hanare, Golor image

A8 SRBLTBE 4l el oAl Whoph e ot he
ooty LR B DG BA A5 St e

.absorption spectrumin nethyl ene chloride= X = 329.5
is) frangferredoand oformeds o theiebeed (recoydixis papey). = Hard, the
% and | Et nmeasurenment data: shown in the infrared
5 rediduabtomer opethe dnterifedintg rizantBraiabanmbd 500 afle® the
2. a n[E16) He F Using the hydroxy conpounds
ifiipé eahae 1 HinbiWed dM Bl ALARe BAGHNORIAESGLREY ring

above as manufacturing’internedi ates, the acrylic
m%zﬁ @8 he ;aresent invention expressed as
n@grragfig or #]?%ﬁgj‘-aﬁ:%s(l?) to (4) above may be easily
pr od d reacting these with acrylic _chlor.ide.
at he?fﬁ? F‘Eé%"r &FW@%M@?E@D mrhichd enloy images transferred
E- 33 rmz/l al so be produced easily with the reactions
and Josned| igdranapeded| and eelisered by the secondary transferring

10 apparatus 22 to the fixing apparatus 25, and in the fixing apparatus 26,

the composite color image (color transfer image) is fixed on the sheet
(recording paper) under heat and pressure. Then, the sheet {(recording
paper) is switched by a switching claw 56, discharged by a delivery rolier
b6 and stacked onm a copy receiving tray 57. Alternatively, the sheet

15 (recording paper) switched by the switching claw 56 is reversed by the
dheet reversing apparatus 28 and guided again to the trensferring
position for recording an image on the back side. It is then discharged
by the delivery roller 56 and atacked on the copy receiving tray 57.
(Process cartridge)

20 A process cartridge of the present invention includes at least a
latent elecirostatic image bearing member of the present invention and
at least amy one means selected from the charging means, developing
means, transferring means, cleaning means and discharging means, and
it further includes other means according to requirements. It is

25 detachably attached to the image forming .E.]_Jpﬂ.'l.'ahls body.
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conmpound may be produced easily when nethacrylic
chloride is used zo instead of acrylic chloride.

wolbiabyugti on Exanple 1] <Elution from cured pil/f¥zah
-------------------- WD 2006/ 121167 ¥ 2051303769

PCT/ JP2006/ 309769 Coating Sol utions (A) to (l) bel ow

ver e [heppracgssicattridge) o example GanshowitiB33F. 10, houses a
Il1lustrative Conpound E-15 and conpounds for

phetesoribrtéRa01] 19 oRY Dhdluddd 93CleRisd Suly BRS edtd® from =

coating solutions were blade-coated on~an al um nim
cﬁhgéﬁ [ 0 . ulfraviolet |ight
was - irr agiﬂ'g% elyiﬂtﬁd%é@ﬁéﬁggﬁgfﬁpgr@‘ ﬁe&tgﬁskefﬁ’d’@ m@%Féde-
filos- with a thickness pf.5 gmwere prepared. The

o e aRink bade ] BT afaebarékvg meanh ok ehowpdrandiifais an
for sevep days, and the amount of elution from each

appAEys opmeanendh shish cath be alatacheblynattashied toate image
shown in Table 1 below i 0 <Coating Solution A>

forohimgt apparatuCbodeund B-36: 10 parts
Tri met hyl ol propane triacrylate: 10 parts

0\ ¥R IR el Ricetd B dnBHE Y o BB REE Y riridge

ketone): 1 part 1 tr f'u an-
ti:ng ution.B>. ti Sol ytion B was prepared,
in helﬁs a%m#\gelm aﬁlﬁ%ﬁ‘{eﬂg l}FE‘HH; &‘i‘@@%ﬁ% simage
11 ust r‘ﬁ%i ve Conmpound C-15 was_ used instead of
COMTPSRANPE, I @ SFDesRsbmege mofenmed Sm dheosurace of the

photoconductor 101, which is rotating in the direction of the AarTow, by
the charge from the charging raeans 102 and axposure 103 from an
exposing means {not shown). This latent elecirostatic image is toner
developed in the developing means 104, and the toner development is
transferred to the recording medium 105 hy the ﬁansferring means 108.
Next, the photoconductor surface after the image transfer is cleaned with
the cleaning means 107 and further discharged by a discharging means
(not shown) The ahove operations are repeated again.

Regarding the image forming apparatus of the present invention, |
components such as latent electrostatic image bearing member,
developing unit and cleaning unit are integrated to form a Process
cartridge, and this u_nit may be detachably attached to the apparatus
body. Also, at Ieast any one of the charging unit, the image exposing
unit, the developing unit, the fransferring or separating unit and the
cleaning unit is supported with the latent electrostatic lmage hearin.g

member to form the process cartridge as a single unit which can he
160
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20 <Coating Solution C Coating Solution C was

WO BB et Compouna ?ﬁ;”f;e?z?z;: 9, a2 et fBesboguasres

conmpar ative conpound instead of Illustrative Conpound

ﬂs%%a%igo‘%@ff&%? ik 18 CHZ&S?B) f'@asﬂargﬁ%r g the

t he manner as Coating Solution A except that
ﬁi‘b‘iﬂ‘?ﬁ’ 1) [Ref-2] below was used as a 5
conpar ati ve conpound instead of Illustrative Conpound

B- 35 The inGEet fomnisglappavaiiis, O08gefepingntthodGd process
<Coating Solution F Coating Solution E was prepared in
chiidsnef thanpiedsnt Gradention h8veChiphl aBrAsieNCAMistanadt and

Compound M) [Ref-3] below was used as a conparative

f
i ng% Pﬁt o g\tﬂeﬂsyﬁﬂ Y YRt UTBABG RS PmbBE bearing
member with a crosa-linking charge transport layer on its surface, which
is less subject fo cracks and film exfolistion: therefore, an image

degradation due to abrasion is prevented, and a high-defimition and high-

" quality image may be formed over a long period of time.

The present invention can provide a latent elecirostatic image
bearing member which can resolve the conventional problems, has
extremely high abrasion resistance, favorable electric properties such as
charge property, sensitivity and rest potentizl accumulation property, is
able to maintain high-quality image with reduced image defects, has
high durability and high rehability, is resistant to timage defects such as
white spots and has a wide range of writing light source so that it is
compatible with a blue-purple laser beam as a writing light scurce: a
long-lasting and high-performance image forming method, a image
forming apparatus and a process cartridge which use tﬁe latent

electrostatic image bearing member.

The present invention is illustrated in detail with reference o

examples given below, but these are not to be construed as limitng the

161
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------------------------- WO 20i 16/ 121187
PCTI TP2006/ 309769 CH3 0 CH2=CHC CHyCH2H --(Q) CHy
wOasatrizsg Sol uti on F> Coating Sol ution C was PCT/IP2006/309769
prepared-in the sane manner as Coating Solution A
except ,t hat _Conpound ) [Ref-41 bel ow was used as a s

PSR HRYaRtiem npau the | examoplisobelbis s {paat! dendivepsipdrt by

B-35 for Coating SolutionA CHy CH3 T"
noMEE; G eqidte NSa By, 846 OCFl =CH2  <Coat i ng Sol uti on
[-sue Coatl ng Sol ution G was prepared in the sane

& AGT) 10 Solution A except that Conpound
(V) [Ref-51 bel ow was used as a conparative conpound

Sﬁ%t I ONA %lﬁmwfm %ﬁﬁfﬁ%&%gﬂmdmﬂ

Coati ng. Sol ut i nH>X5 Coating Sol ution H was
prepaf"é Efql‘?

ﬁaﬁﬂ&ieﬂamth) agn agjiatoyl therorpometer and

except that Co ound l\(rVI) CRef--6] bel ow was used as a
a1geeling pipe, g of N,N-di-p-tolyl- N' N'-bis(4'-methoxybiphenyl-4-

yDhbenzidine and 100 mL of methylene chloride were placed. While the
vessel was being cooled with ice, 10 mL of a 1M methylene chloride
solution of boron tribromide was delivered by drops into the vessel, and
furthermozre the mixture was reacted at the same temperature for three
hours. Then, the reacted solution was poured into ice water and
extiracted with methylene chloride. The organic layer was washed with
water and separated, and it was then dried with magnesiurm sulkate and
subjected to vacuum concentration. The residue was purified with a
silica gel chromatography with a mixture of n-hexane and ethyl acetate
as a golvent, whera the ratio of n-hexane to ethyl acetats in the mixture
was one to one. Thus, the objective product was obtained with the yield
of 253 g

(Synthatic Example A-2)

[Synthesia of Mustrative Compound (D-35)] .

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a dropping funnel, 2,44 g of N,N-di-p-tolyl-N’, N*-bis(4-
methoxybiphenyl-4-yDbenzidine, 1.22 g of tristhylamine and 50 mL of
tetrahydrofuran were placed. Into the vessel, a mixture of 1.0 mL of

acryloyl chloride and 2.0 mL of tetrahydrofuran was deliverad by drops,
162
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WO 2006/ 121137 PCT/ JP20061309769 conparative conpound

woBRAFAR ") ' NG ) o pHoo00GH Cre Tx Qi G P

HNC OCH2CH2OCOCI I r CHx <Coating Sol ution 1> 5 Coati ng
Thel (ressel Iwassswhepwde doi reatidos afie rdth mainukesCadt isngroom
Sol ution A except that Conpound (Vi) [Itef-71 bel ow

tevmpersianteas Wihet thipaseddtion eenposmpldtad! ¢hd @acted solution
IIIustratlve Conpound B-35 for Coating Sol uti on A

<M avi oI et I g ta &EEI atlg%ai:o 5 %ﬁg& or c'ure extract

i | mformati,on? m,etal hali de | i t 60 Wcm
wals, Ehbd! ARl e | Bk E“ﬁ%dﬁaﬁngﬁﬁ“ chfd X ot
500 MmN Gn?2  Lrradi atl on t| me= 60 seconds 169

conceniration. . The obteined residue was purified with a silica gel

20061121187 PCTI JP2006/ 309769 Table 1 Coati ng
clsoimatagraphyp owithdiolign rera pélveny. rFhey, the ahjeBtite product

was obtained with the yield of 1.92 p.

The data of the abjective product were as follows:

Melting point = 113.5 °C to 116.6 "C;

APCI-MB:m/z = 737;

UV-abszorption spectrum in methylene chloride! Apex = 357 nm
and £=66,600 M-lcm L

HPCL purity (264 nm) = 97.8 %; and

IR measurement data® shown in the infrared absorption speciral

diagram (IR date No. 1} in FIG. 1.

0O

g foay, O
He=5< c 6)

(Synthetic Ezample A-3)
[Symthesis of N,N-diphenyl-N,N-bis(4-hydroxybiphenyl-4-y))-3,8'-
dimethylbenzidine]

In a reaction vessel equipped with an agitator, thermometer and

a cooling pipe, 6.04 g of N,N-diphenyl-N,N"bis(4-msthoxybiphenyl-4-y1-
| 163
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C4 D5 E7 $1 G4 HG6 | 3 The evaluation
results indicate that the acrylic ester conpounds of

WO ris/1p118sent i nvention had snmal | er anmount of pouGkERs309760
conpared to heretofore known-charge transport

1 r own.in Co tive 5 Exanpl es and_ihat they
TR IR AR 0 ek math e pilogide wepe pyfaced.
ai N l|i)ol ynerj zation. Owi n%ﬁqo such high density
Vgggést 9 i ¥aesph vas heingresoleth withy ice; 38 tmil. ofnpomedhylene
of the present invention applied as an organic

chivmidé cokitionteff batorf dribyemiide sves ghliverad &y @B Ghes the
devi ces can neet the demand of the inprovenent in the

vebsdIECAAR! CRdrtkbirddtel | the ARGARAl FES] %%ﬁ aﬁaiﬁ]ﬁt same

t he abrasion and scratches [Eval uation nple 2

.0 . e ansport_ pr rt,y>. On an )
R b i TGS, TR B85 e BRERG POM o nr cepred.into
.l ayer, aa a coatang 0 tig;-for a charge generating
1 %Feraﬁﬁ £atrarted gvith chlorgforma,  The axgegic laven syas washed

| ayer having the conpositions bel ow were applied and
with stater gmdrsaparated, sl viwes thpe driold witht paendsiain sulfate
(1) to (9) were prepared, each having an undercoat

ahdysubjeéted o vidndsaemeenfralion MTe réHaALESwES 338&%&:’[‘ Srith

layer with a thinness of 0.3 jimand a charge

a: glth% glﬁg{_l fc#g@ﬁ%ﬁ;oé‘l‘abﬁyaw{ﬂﬂ £ A0 ord0meRe K89 ae%fgcamte
as a eolvent, where the ratio of toluene to sthyl acetate in the mixture
was nine to one. Thus, the objective produet was obtained with the
yield of 5.47 g.

(Synthetic Example A-4)

[Synthesis of tustrative compound (E-16)]

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a dropping funnel, 4.92 g of N,N-diphenyl-I¥,N-bis(4'-
methoxybiphenyl-4-yD)-3,3"-dimethylbenzidine, 2.19 g of triethylamine
and B0 mL of tetrahydrofuran were placed. Into the vessel, a mixture of
2.2 mL of acryloyl chloride and 3.0 mL of tetrahydrofuran was delivered
by drops. The vessel was subjected to reaction for one hour at a room
temperature. When the reaction was completed, the reacted solution
was poured info ice water and extracted with ethyl acetate. The extract
was then dried with magnesium sulfate and subjected to vacuum
concentratiom. The obtained residue .was purified with a silica gel

chromatography with a mixture of toluene and cyclohexane a3 a solvent,
1b4
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170 { ----mmmmmm e - -- WD 20061121107
0061309769 solution for a charge tr
WO ﬁ:@ﬁﬁ?’? 215]%13?%! 9769

a cross-linking structure was forne
pol ynmeri zation after coating and drying. The nine

whiRE$he rablaobp ¢eMduet & sydlskshdrie na ¢hy| méxiseapwus deveh to
['Tustrative Conmpounds B-35 and C-15 of the present

I

LY ey 76 ba %R ROSES2 g,
cHrh” REBe, ¢t GRLACE PR R BhRARE iR TRL e d

har d biljt bove. rgspectivel y as conposi tions

of t eéﬂ*&?&]&%ﬂﬁﬁ[ﬁ&%?rﬁ# %‘i’?aarsgf@liﬁﬁaﬁﬁsport | ayer .

<Coati ng solution for undercoat |ayers Polyan de resin

(CM e aIeTPBeYr ed by Tbray Industries, to Inc.):

2 parts Met hanol : 49 parts Butanol: 49 parts

- Coat ARGIddBuhizon 7od¢ charge generating | ayers Bi sazo
pi gnent represented by Structural Formula (VIII)

bel owry- adled trurt GnY MicikyRukYiabrid¥Hh ne, = 529.5
mnuma&%@#ﬁﬁ I'CC Incg';n?/ C?@é#parts qulcl-ohexanone: o

200 # thyl ethyl ketone: 80 parts o- i[ HNOC H
ﬂgﬁ@amﬁFNN ONNV 0 2 0 <Coating solutions
for charge tran rt layer: (1) to (9)> Bisphenol Z
pol ycﬁﬁ&nﬁ?@%zﬁg‘hﬂ@ ngd‘séﬁ%ﬂﬁ‘r‘ﬁf actured by
IR measurement data: shown in the infrared absorption spectral

diagram (IR data No. 2) in FIG. 2.

H*EE*O{%(P;Q—Q?O—O@#M ©10

Using the hydrogy compounds synthesized with the demethylation
reaction described above as manufacturing intermediates, the acrylic
ester compound of the present invention expressed as General Formulae
(1) to (4) above may be easily produced by reacting these with acrylic
chloride.

Other Mustrative Compounds D-1 o D-57 and E-1 to E-33 may
also be produced easily with the reactions above. Also, an acrylic ester
compound may be produced easily when methacrylic chlonde is used
instead of acrylic chloride.

[Evaluation Example 1l

<Elution from eured film>
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Teijin Chemcals, Ltd.): 10 parts 171 ----- - --- --
---------------- WD 20061121187 PC f/JP208WB09769
WOChErIgeIRr r ansport nononer (acrylic ester conpegidrsigivres
in Table 2)= 10 parts rAtrahydrofuran 80 parts 1%
Tetraaydrofuran sol f SI l'icone ail (KF-50.100CS
5 man Pa'épar%duﬁyns (badawiwers prepared with: llinstrative
parts The obtai ned phot oconductors (1) to (9) were
Cemglowande dBf3f, (HestralroregeComposdr tEdifopend ycdmpednds for
the half decay exposure and rest potential using a

reforatRieC (Réf-Y @V RLETR eThbEE IMies! fijds BRRRE aﬁ%ﬁg%m
( EPA8200 rranuf actured by Kavvagucﬁjltlj El ectric WrkK uhﬂﬂs

la%otocon 3 r?f?%ﬁﬁn%ﬂ?ﬁ& | ng}%%sé%;ﬂﬂa &:h_,éand
uﬁw !ei}tle%{fsﬁre? #é’mﬁ%ﬁ%%%e“ sthelow, Thue, gpred

t he photoconductor_ was 4 5 his, and the tinme until

filne vath e thicknesscofi 5 sm mere etepared.reBhe obthined smred dms
to calculate the half decay exposure E112 (| ux-sec).

wefe Alrtoerdetein ¢strahgiesfurah for\devwas dapsabhnd dlrf hitfodd of
seconds of exposure. Here, the smaller half decay

SIBXRRSHOfh badh Eﬂ@@ﬁ{% . ngﬁ A Sl 2R LdiGlta are

er rest potent cates the sma er C arge

ra val uation results are shown in Table2
%W]g&%*g%ﬁja%l EDer dy Wwte Eva Resi dual

Phat ocanduct ar. No. Acglic Conpound Ruz'5e0 P V
<(Copating Solution A= g P -

*  Tlustrative Compound B-356: 10 parts
*  Trimethylolpropane triacrylate: 10 paris
= Polymerization initiator {1-hydroxycyclohexyl phenyl ketone):
1 part
= Tetrahydrofuran: 34 paris
<Cpating Solution B>
Coating Solution B was prepared in the same manner as Coating
Solution A except that lusirative Compound C-lﬁ wasg used instead of
Nlustrative Compound B-35 for Coating Solution A
<Coating Solution C>
Coating Solution C was prepared in the same manner as Coating
Solution A except that Compound () [Ref-1] below was used as a
comparative compound instead of INustrative Compound B-35 for

Coating Solution A.
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10

Phot acoadrtor (3) Mustrstive wrpaandD-35 0.78 0

wo %li‘i‘igﬁﬁ or (2) Illustrative oimd E-16 m%ﬁmmg

oconductor (3) R& Conpound. L88 16
Phot oconduct or (4l Ref-2 Compound 0.99 12
Phot ammducti (5) Ref-S Conpound L62 26 Pbnt ownduzt or
(6) Raft Conpound L83 3I1CHPHgPGER@deaCHor (7) Ref-6
Compound L02 12 P"bxndygtar (8) WO Conpound LCS is
Phat armmduct ar (9) Ref - m onnd L33 42 172 WO
70061121187 PCT/ JP2006 769 The eval yation results
i ndi cate that the photogpnductors (1) a4y (2) with the

acrylic ester conpgd g C A he present invention had
the favorable senditilit ]n no charge trapping
conpared to the~Honparati v& pHdfloconductors (3) to

(9) with the conventional acrylic ester 5 conpounds
since they had the small half decay exposure and no
<(hatingSélewionald> Therefore, these photoconductors had
the favorabl e charge transport property- Evaluation

Exanp . ' r I ' -
Dxampe2gneo et h DO BUCRR N Th A kB Bhhal s Coating
i ndi.cate that ,the acryl | ater unds of th
SHRSAER. &, s%t: Bt LoaBind JrBL IR 3P Teli: Hasonerd as a
the formation of a high-density cross-I|inking

compgetiive pympeuads ippteadc o Alpstrativen GemnphundyuBi3s for
nmeet the nechanical durability and heat resistance
Caathinigféolaéiom Aprent of the favorabl e charge transport
property while the conventional charge transport
nmononers 15 were not.

OCOCH=CH,

.
CH, CH,

<Coating Solution K>

Coating Solution E was prepared. in the same manner as Coating
Solution A except that Compound {II) [Ref3] below was used as a
comparative compound instead of Mlustrative Compound B-35 ifor

Coating Solution A.
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Therefore, the acrylic ester conpounds of the present
invention are highly effective as materials for

woRNRY2fisAg t he various organic semni conduct or pg@MbsB&309760

Synt heti ¢ Exanpl e of Conponent (Al) used in the
present invention 20 (Synthetic Exanple A-5)

- Synt hesi s of

N, N-di - p-tol yl -N, N-bi s(4' - hydr oxybj phengH» 4yl ) benzi di n
e- In a reaction vessel equipped wt agi tator,
thermonmeter and a cooling pipe, 2-7 of

N, Ndi p-t ol yleucidoobi chget enyl --4¢m

y1l] benzi di ne and 100 of nmeth ne | oride were

pl aced. Wiile the 25 vessel was bei oled with ice,
10 nL of a 1M nethylene chloride 17 20061121187

PCT/ JP2606/ 309769 sol ution of boron tri'brom de was
delivered by drops into the vessel, and furthernore
the m xture was reacted at the sane tenperature for
<Ueating BoJubion Fhen, the reacted sol ution was poured
into ice water and extracted with nethylene chloride.

The oCaating Sclvition @Swiepheshradtin the'\RiMe MAfiner as Coating
separated, and it was then dried with magnesi um

TPHEG 2 Meeph MHAFC Lo fonk? UYTTIREFAE SR, S SPER e =

with a.m xture of .n-hexane and.ethyl. acefate a
RBPILive uinBoRhd  iaftegdo ot HBRIALIE, ConpruRlediss for
in the_mxture was one to one. Thus, the objective
Conbectolittionadt ai ned with the yield io of 2.53 g.
(Synthetic Exanple A-6) -Synthesis of Illustrative
conpound D-35 In a reaction vessel equipped with an
agitator, thernoneter, a #gling pipe and a dropping
funnel, 2.44 g of NN-di-ptalylesy , N -bis(4'-

CHy= cncnocuzcuz—@— N—Q CH,CH,0COCH=CH,

<Coating Soluion G

(V)

Coating Solution G was prepared in the same manner as Coating
Solution A except that Compound (V) [RefG] below was used as a

comparative compound instead of Illustrative Compound B-36 for
Coating Solution A,

H, CHy
Q0O

CHy= cnconcu,cu;—@— N—D@— N—O— CH,CH,0COCH= CH,

<Coating Solution H>
Coating Solution H was prepared in the same manner as Coating

Solution A except that Compound (VD) [Ref-6] below was used as a
168
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15 met hoxybi phenyl - 4-yl ) benzi dine, 1.22 g of
trleth¥lsn1ne and 50 nt of tetzahydrofuran wer

WO 290602H97 | nt o the vessel, a mixture of 1.0 rrLP‘éT”H““W“Wﬁ“
acryl oyI chloride and 2.0 nL ‘of tetrahydrofuran was

[ v bj@
creg#fﬁgﬁgf g%/mgaar%ﬁn&?ﬂs&gtqﬁsroo teﬂréper&%lgggil e35 for
t he. tion s conpl eted, the reacted solution 20
Cﬁéﬁ'&ﬁ?ﬁ?ﬁ@@m ice water and extracted with ethyl
acetate. The extract was then dried wth nmagnesi um

sul fate and subjected to vacuum concentration. The

obt ai ned res}f:' ue was purified SFHYPPEFFER gel

chr omat ogr aph th tol uene a solvent. Thus, the
obj ective pro obta with the yield of 1.92
g. 174 ---------3 006/ 121187

== {VT}
PCT/ JP20061309 35) ntheti c Exanple A-7)
-Synt hesi s ~f @ d| phenyl
N -bis(4' - hydrxybi phenyl 3, 3 -

di met hyl benZb8ine s In a react%ﬁﬁmgﬁg’@i pped with

an agitator, thernmonmeter and a cooling pipe, 6.04 g
of N, N-di phenyl N, N - bi s(4' - net hoxybi phenyl -4yl ) -

{Epatmgﬁdmmrbnm di ne and 200 nlL of nethyl ene

chl ori de were pl aced. Wiile the vessel was being

5 cool eputill F Selationl] wasOirepaied il thecsarfd Rihaler as Coating
sol ution of boron tribrom de was delivered by-drops

, tm
reac?ﬂggat t Eq%%hec g’r?phgrﬂature orftélleg ﬁjﬁi& #%E% as a
th t ed | ut t
%a%a%%ﬁ%aewﬁlﬁuﬁﬂh%“s%mp°#hiﬂwﬁaﬁve Ggpapofad " ¥as for
washed., with water and separated, and it was then

Cortiag Splukiomednesi um sul fat e

CHOCOCH= CH,

LS L
Q

CHOCOCH= CH,

10 <Ultraviclet-light irradiating conditions for cured film formation>
Lamp: metal halide lamp with 160 W/em
Trradiation distance: 120 mm
Irradiation intensity! 500 mW/cm?2

Irradiation time: 60 seconds
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and subjected to vacuum concentration. The residue was
purified wwth 15 a silica gel chromatography with a
wo Bdoglitinngr of toluene and ethyl acetate as a spby@muﬁmg-mg
where the ratio of toluene to ethyl acetate in the
m xture was nine to one. Thus, the objective product
Tah&slobtal ned, with the yi eId of 5.47 g. (Synthetic

Exaraal-e )} 2 Svnpt-hesia ! d
=X & ) ) o) eSSy of—kt+Hhustrati ve conmpoun
f"‘i“,‘"& ompt ot B T‘“‘- S - WD 20061121187
PCT,’AEPZOOG 309769—+n—q reactionvessel equipped wth
at a'gitatui‘, thc%n*n“etdrcr, a—rcoot|i ng pi pe and a
drarﬁ,i ag—fFynnet—4 929 of—NN—-di phenyl- NN - bi s(4' -
et :Afﬁ,a/\_ybl p:' cn_yI "'!F"_yl )-73, S—=drmet )/| benai di ne, 2.19 g
of—tftet =|y: antme allu 1uu nmt—of ictrahydrof uran were
PHacet—whhech—was agl t4ai ec—at—=a rjoom 5 tenperature.
Hto the—vgsse—= III7EI.UI e-ouf—273 nL of acryl oyl
chtoftde clld 30 mt g tetT culyUI of uran was delivered
by—ttops—The—vesset—was —sabjected to reaction for

one |Thy eedluaticeoresdtphiditatecthathide hirylicr estet icompeamds
conpl eted, the reacted solution was poured into ice

of il ;preaﬁg Sotbdritidre hall hnldY hrRARHALE eldSRnC ¥bhpated to
was then dr

red wth la magnesi um sul fate and subj éected

g e e
Exarplas i8dofthat AROT TRyt GRSl TR, ahel ok
seven to three. Thus, the objective product was

denisityi ibyochivirh pofpmprightion  £@ng. tok such kighedeysity cross-
linking structure, an acrylic ester compound of the present invenbion
applied as an organic functional material for wvarious organic
semiconductor devices can meet the demand of the improvement in the
mechanical durability and heat resistance against the abrasion end
scratches.

[Evaluation Example 2]

<Ewaluation of charge transport property>

(On an aluminum plate, a coating solution for an undercoat layer,

a coating solution for a charge generating layer and a coating solution for

a charge transport layer having the mmposiﬁuna below were applied and

dried sequentially, and mine types of photoconductors (1) to (9) were

prepared, each having an undercoai layer with a thickness of 0.3 pm, a

charge generating layer with a thickness of 0.3 pm and a charge

tranaport layer with a thickness of 20 pm. Regarding the coating
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15 H, <Exanple A-i> An undercoat |ayer having a
thi ckness of 3.5 }un, a charge generating |
WO R00G1AH9S t hi ckness of 0.2.mand a charge tr ﬁ%ﬁ
| ayer having a thickness of I8 umwere forned by

sSRMEHRN LR 4 VeliReY Hthapor8 e vaE Y b NErdds ‘Jﬁﬂhh%gséﬂidﬂﬁf@%as

for an undercoat | ayer, a coatl ng sol ution

A e S T ; or @
ﬁg\r}?ﬁ@‘hg' aons resg %t Lve tgag%n Lég‘l num cyll nl:gé‘pu.udanf

20061121187 PCT/ J1P20061309769 transport I ayer, a
uatratiyes danpowndsr Badtr oud- | Cl5 nof dier geresent s povention,
| ayer having the follow ng conposition was
5  gpilteyidatresyatiblic Exaenpsley abbos ail Rbﬂutt%sneﬁamedtﬂfthe

coated | ayer was cured by-irradiating a light under

B S Sl o

tenS| S0 MV cnP and irradiation tinme of 240
futtigns mig THITF | od at 130 C for 20
nut es to _forma cross- I|nk| ng charge transport |ayer
"Q&#Fﬁg%’ lutipp deyusdesioat layer™> Thus, an
el ect r ophot ogr aphi ¢ phot oconductor of the present
i nvenPolyamide rebim(CRES00D meEnatictgredbytTbeay Todustries,
undercoat |ayer] Al kyd resin (BECKCSCL 1307-60-EL
10 manuf pgd)dred by Dai ni ppon I nk and Chem cal s, 9 narte
I ncorporated) 6 parts Melam ne resin (SUPER BECKAR/AdE

manuf WEE -by Dai ni ppon I nk and Chemicals,
Incor%gera e 4 parts 15 Titani um w de: 49 paris

*  Butanol- 49 parts

[ L)

<{Coating solution for charge generating layer>
+  Bisazo pigment represented by Structural Formula (VIII) below:
15 2.5 parts
- Polyvinylbutyral (XYHL manufactured by UCC Inc.): 0.6 parts
| Cyclohexanone: 200 parts

- Methyl ethyl ketone: 80 perts

N_NN-H‘

20  <Coating solutions for charge transport layer: (1) to (9)>
- Bisphenol Z polycarbonate (Panlite TS-2050 manufactured by

Teijin Chemicals, Ltd): ' 10 parts
171
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40 parts Methyl ethyl ketone: 50 parts [Coating
solution for charge generating |ayer] Bisazo pignment

wonepresent ed by the foll ow ng structural for mpcairds 9760

parts C CH3 Hp Hp OHNHO Nu Ned N=N 20

Pol yvi nyl butyral (XYHL manuf,actured by UCC Inc.): 0.5
parts MMEQEWEP@MMBMEmdS wn in
Cydohexanone: 200 parts Methyl ethyl ketone: 80 parts
[ Coat iRapla@luti on for charge transport |ayer] . 10 parts
Bi sphenol Z pol ycarbonate (Panlite TS- 2060
menuf atrHTefirefuran: Tei jin Chemicals, Ltd): 10 pagbSarts
Charge transport material represented by the fol | ow ng
e

oo Bty Bk Pl LRSS IR
glol. , O@?ﬁgﬁ%ﬁﬂﬁﬁgﬁh@% Y EPS;Let ¢ M 6% parts
cross-linlong charge transport |ayer] Conponent A

(111 uJtheapbtpined pntaepmiwtyra (U paldk were svaluated for the
charge transport property based on the half decay exposure and rest

potential using a commercially available electrostatic peper analyzer
(EPA8200 manufactured by Kawaguchi Electric Works Clo., Ltd.).

That is, having electrified the photoconductors to -800 V with
corona discharge of -6 kV in a dark room, a light of tungsten lamp was
uradiated such that the illwminance at the surface of the photoconductor
was 4.5 lux, and the {ime until the slectric potential halved was
measured in seconds to calculate the half decay exposure Eys (Iuxesec).
Also, the rest potential (-V) was obtained after 30 seconds of exposure.
Here, the smaller half decay exposure indicates the higher sensitivity,
and the smaller rest potential indicates the emaller charge trapping.

The svaluation results are shown in Table 2 balow.

Table 2
Photocanductor No. Acryiic Compound Half Docay Bxposure Eva m
IIUI'HEJ (_w
Fhotoconductor (1) atrative compound D-85 .78 ] 1]
Photooonductor (2 | Mlustrativa cmpound E-16 0.81 1
Photoconduetar (3) Hef-1 Compound 128 16
Photeconductar (4) Ref-2 Compuend 0.99 12
Phoinermduetar {5) Bef-8 Comnpound 162 28
Photaennductor {5) Hal4 Componnd 183 a1
Pholoondustr: {7) ReE6 Compound 102 1z
Phoboamdnetor (8) Ref-¢ Compound 105 15
Fhotoconductor (5) Raf-7 Compound . 133 42
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Conmponent B (trinethyl ol propane triacryl ate KAYARAD

P T 15 manufactured by N ppon Kayaku Co Ltd.
w0 ﬁé@lﬁﬁ@é t he nurber POFIE2H06/309769

nol ecul ar wei ght of 296,
functional groups of three and the ratio of the

nol ecTherevidngtiont sl Hdihee bt thaciheioabndiQHRS (1) and
of 99) 10 parts Conponent C 2D - 1hydroxycycl ohexyl

&b t I '

QR (58 A3 lic ek Pmpliithas B thS il Bvipih hag the
100 parts_ _178.3 WO 20061121187 PCT/ JR2006/ 30976

ﬁ?@){gﬁ% esi‘?ﬁgﬂl\ﬁ' e r'&hh pTPHAE: J& rto  the
was prepared in the sa rr?nne_r as Exanple A-1 except
compareie phetecondug be (9 withahe gonyertienabgcrylicester
parts of Illustrative Conmpound D-35 and five parts of

csmpbiunds retce dh€ynbad ntheEsrhall kElfadpisy Axposu¥e and no rest
el ectrophot ographi ¢ phot oconduct or of Exanple A-3 was

BEcitale d TherbfiteS 3HB ShconduEkARPhS
IICon'ponent A nEExan%EI!T?HR- 1onas, repl acg'gtlg)ey?ﬁ‘ﬁﬁﬁblé Ribrge

P B aoh ¢ phot oconduct or s of | Exanpi es A-4 to

R LMy AR e i

transport, | ayer in Exanple A-3 was changed to the
Expmpler? dg s .9 oharge tawhsport property) indicate that the
acrylic ester compounds of the present invention was able to satisfy
simultaneowsly the formation of a high-density cross-linking structure by
means of a chain reaction which could meet the mechanical durability
and heat resistance and the development of ihe favorable charme
transport property while the conventional charge transport monomers
WETE nok.

Therefore, the acrylic ester compounds of the present invention

are highly effective as materials for providing the various organic
semiconductor devices.

<Synthetic Example of Component (A1) used in the present invention>

(Synthetic Example A-5)

-Synthesis of N,N-di-p-tolyl-N',N"-bis(4-hydroxybiphenyl-4yl)banzidine-

In a reackion vessel equipped with an agitator, thermometer and
a cooling pipe, 2.73 g of N,N-di-p-tolyl-I',N-bis(4"-methoxybiphenyl-4-
yDbenzidine and 100 mL of methylene chloride wers placed. While the

vessel was being cooled with ice, 10 ml. of a 1M methylene chloride
173
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15 <Conparative Exanple A-1> An el ectrophotographic
phot oconduct or of Conparative Exanple A-1 was

woRbGPRIfRE I N the 'sanme manner as Exanple A-1 @¢¢8Binnsrmwie

that Conponent Ain Exanple A-1 was repl aced by t he
fol | owi ng compound. CH, CH2 OCOCH CH, Ha 20

selighiga obboyen Exibrpinddd\vwdis delivdred! iy dropo ghiRpthe vessel, and
phot oconduct or of Conparative Exanple A-2 was

fﬂﬂ%@fn%ﬂe'tﬁetlﬂfrﬁaiﬁ‘%vé@%‘ﬁte&%@h%"ﬁﬁe Aety Rt eite fkathree
S Conponent Ain Exanple A-1 was replaced by the

Helrip z%%cﬁé%g R OB tppice, rater and
g%a[ at,i ve @ 8> Ané-ﬁBe(Ct r oph(iﬁ’ggrr %%gl v%rashed with

pr epar ed |n the sams manner as Exarrpl e A-1 except that

veatep apdreaparatad; sbdiipives Ah¢nwiried eptlnmmagtreiviesulfate and
foll ow ng compound. Hs C OCCCH= C}!'p N <Conparative

sl & 14- darviNin bR heRtIm oI ThE | Reihtd R0 fueifdd Qfith a
Conpar ati ve Exanpl e

gilica gel chromatography with a mixture of n-hexane and ethyl acetate

ag a solvent, where the ratio of n-hexane to ethyl acetaie in the mixture

was one to one. Thus, the objective product was obtained with the yield

of 2.53 g

(Synthetic Example A-G}

-Synthesis of Hiustrative compound D-36-

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a dropping funnel, 2.44 g of N N-di-p-tolyl-N',N-bis(4'-
methoxybiphenyl-4-y)benzidine, 1.22 g of triethylamine and 50 mL of
tetrahydrofuran were placed. Into the vessel, a mixture of 1.0 mL of
acryloyl chloride and 2.0 mL of tetrabydrofuran was delivered by drops.
The vessel was subjected to reaction for 30 minutes at a room
temperature. When the reaction was completad, the reacted solution
was poured into ice water and exiracted with ethyl acetate. The extract
was then dried with magnesium sulfate and subjected to vacuum
concentration. The obfained residue waa purifisd with a silica gel

chromatography with tolunene as a solvent. Thus, the objective product

was obtained with the yield of 1.92 g.
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eXC
WDBVG % ol 1 owi ng conpound. HaC CCCCH= CHb6

A-4 was prepared in the sane manner as Exanple A-1

t that 1iv Conponent Ain Exanple A-1 was repl aced
oh o oFChiTzpiigses

b e <Conparative Exanple A-5> An el ectrophotographic
phot oconduct or of Conparative Exanple A-6 was ]
prepared in the sa nn Exanpl e A-1 except that
i s Conponent Ain Emms repl aced by the
foll ow ng compound. 180 - ---------- WO 20061121187
PLT1JP20061309769 CH3 =CGHCOOCt i gCH2~ N
CH2OH2QCQCH=CH2 <Conpa ive Exanple A-4 An
el ect rophot ographi ¢ pho onduct or of Conparative
Exanple A-6 jvas prepar in the sage manner as
Exarrpl e A&-‘.‘.&c £ ;,ﬂ ‘“_\ u@-q 2 i N m.gmﬂ e A-1
was repl acell by : 19 o . Cu 4
CH2=CHOOOCH=GHXx N CH2CH2Q00OH=CHH <Conparati ve
(%ﬁfﬂé'tﬁ:]&eﬁﬁ @Ae*)ectrophot ogr aphi ¢ phot oconduct or of
Exan‘p e

nparative A-7 was prepared in the sane

-SPARRGia 5 1N R Beny I NCKF-BR (4 Rfdroxybiphenyl-2-v1)-3, 8-
dimethylbenzidine-

In a reaction vessel equipped with an agitator, thermometer and
a cooling pipe, 6.04 g of N,N-diphenyl-N,N*-bis(4-methoxyhiphenyl-4-y1)-
3,¥-dimethylbenzidine and 200 mL of methylene chloride were placed.
While the veasel was being cooled with ice, 30 mL of a methylene
chloride solution of boron tribromide was delivered by drops into the
vessel, and furthermore the mixture was reacted at the same
temperature for six hours. Then, the reacted solution was poured into
ice water and extracted with chluruf.urm. The organic layer was washed
with water and separated, and it was then dried with magnesium sulfate
and subjected to vacuum concentration. The residue was purified with
a silica gel chromatography with a mixture of toluene and ethyl acetate
as a solvent, where the ratio of toluene to ethyl acetats in the mixture
was nine to one. Thus, the cbjective product was obtained with the
yield of 5.47 g.
{Synthetic Example A-8)

-Synthesis of llustrative compound B-15-
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10 Conponent Ain Exanple A-1 was replaced by the
foll ow ng conpound. HaC ocHaCl-1ZQ0CH=GH2 N >- G+=C

wollposf21§2C H2OC O C H = CH2 <Conpar ati ve ExapprArindiaise

An el ect rophot ogr aphi ¢ phot oconductor of Conparative
Exanple A-8 was prepared in the sane manner as
Exanplie sAr¢adioe vessdlaequippedowithnent agitatdrx shptmorketer, a
was repl aced by the follow ng compound. 181 WO

#idl 8 dPS drd PR UUS FRRBa0 A, 02 g SICRONR-Qlihéind] -, N Bikh(4'-

OncH The prepared el ect ropbot ogr aphi c phot oconduct or's

Wz@ Vi gual %ﬁ?@@@% preseﬁce g@“ i]égﬂme
affl el Irs-si%‘fm&w A S S R 2 o

the foll ow ng ocedure That is, the coatl ng
teypperatyng. f batoathe gessal; nkmwgm@nanfg%E mianf @@rrlnﬁrlaybhnde
was directly applied to an al um num substrate in the
and ri:0 mhos tedma hyelpéntaw wakdoliveesd dyddsqrparPlie vessel was
Exanpl es, and the sanples were subjected to |ight

' aﬁﬁ;beﬁldam “adtitn dh¥ itk WBEat! Reroblh %eg%égaﬁﬂé | OfBen the

Ims were then inmmersed in a tetr vfuran

&?@fﬁ%ﬁﬁ% e a0 ol e L 1 e

anEo L Eabl Eh Eﬂlj’ acletate The extract was then dried with

magnesium, sulfate and subjected to vacuum concentration. The

" obtained residue was purified with a silica gel chromatography with a

mixture of toluene and cyclohexane ps a solvent, where the ratio of
toluene to cyclohexane in the mixture was seven to three. Thus, the

cbjective product was obtained with the yield of 4.32 .

<Example A-1>

An undercoat layer having a thickmess ruf 3.5 um, a charge
generating layer having a thickness of 0.2.jun and a charge transport
layer having a thiclmess of 18 pm were formed by sequentially applying
and drying a coating solution for an undercoat layer, a coating solution
for a charge gemerating layer and a coating solution for a charge
transport layer having the following compositions respectively on an

aluminum cylinder having a diameter of 30 mm. On this charge
176
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ol - CH
H p 0 0 H
N=N N=N
20 _

| WO 2006/12 119 7 PC11JP20061309769 Table 3

wﬂ(ﬁl@aﬁléjhnkng Charge traxsport layer 06ssurffim

Gel fxachon (% P} m Th knnm ~i W ExBhfRE20430§76
Gvad 99 EzanplaA-2 5.0 Gaud 99 Exanple A3 5A Good 99

Iﬁiﬁﬂlﬁél E - | _ _ -

Exanpl e I%yéér ;a %O%gg 5303111:1@?%'% cﬁo% %Q{#écgg%:gg transport
T - (ood 92 - arative Emmple. A .0

I g o the fulb D eorppritith 5o ras Ratyl Saghict to dry

farg I ve an'pJgg A-3 5.0 Good 95 Conparative Exanple
o 4U puiesy §gen eesteddayep mascured by Gradiating n Yight
Corn alive Exanple A-6 5.0 Good 96 Conparalive Exam

updentheccondibods0s mebal halide defx@mmith 60 W/Geotkra@iation
Next, photoconductors were prepared in the same nmanner

disdanéx of DI G sndy, irdsdliAti8n dRtrABPaf T60 EWIRATIP ndadiation

to A-8 except for the photoconductor of Conparative

SR AR 0 LS8 DS AR i 8 o
minutes to form 2 cross-linking charge transport layer having a
thickness of 5.0 pm. Thus, an electrophotographic photoconductor of the
present invention was obiained.
[Ceating solution for undercoat layer]

- Alkyd resin (BECEKOSOL 1307-60-EL manufactured by

Dainippon Ink and Chemieals, Incorporated) 8 parts
*  Melamine resin (SUPER BECKAMINE manufactured by

Dainippon Ink and Chemicals, Incorporated) 4 parts
*«  Titanium oxide: 40 parts
- Methyl ethyl ketone: 50 parts

[Coating solution for charge generating layer]
= Bisazo pigment represented by the following structural formula:

2.5 parts

a

Polyvinylbutyral (XYHL manufactured by UCC Ine): 0.5 parts
177
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phot oconductors and a toner with silica additive,
operating tests with 100,000 sheets of A4 paper were

wo Pff199kd. The photoconductors were nount edp@py 769

. TE2006/309
process cartridges for electrophotograply and an 1 nage
exposure_light source having 655 nm of |aser diode of
t he r émstlazanone; nagi o Neo 270, manuf act ured b0Ripeaohs
Conmpany Ltd., was configured such that the initia
unexpdfethydethyi katopet enti al was set at -700 V. siihkeris
the filmthicknesses of all the |ayers were neasured

[Qbh1Phg oRLiiten FAPGHAL GRaftditbrd Thedr] 50, 000 printings.
t he wear anpunt was ated fromthe

?Efliﬁﬁﬁlﬁiﬂ?gﬁ et the&ﬁﬁgﬁ%gﬁ‘ A el

t he elabgtrl pot e t| aI 183 WD 2006/ 121187

PGTI J &fddhe exposed area was measul@@arts
prior to the operatlon and after 50,000 printings.

The r &hairge tramspsirh waleniaT abpms@nté’&tby d¢hé follmgengt er
Wear Number of Initial VL Final VL 50,000 coping

whi negfreterdl formonld: Exanple A-1 Good 0.5 0 to 67?9153
95 EImA-2 Good 0-5 0 to b 60 95 Rxamle A-8 Goo

0.5 0to 6 80 95 ExamA-4 S ' ht hadwund fg 0-8 0 to
6 Bo 95 Exam | eH#&5 Good 0.5 0 to 5 80 95 Exanple A6

Good 0,5 0 to 5 sO ExamIeA- d 0.6 0to 6 85
135 Exanple A8 Sli o 5 95 150
Conparati ve Severe 20 180 250

=  Tetrahydrofuran’ 100 parts

. 1-% Tetrahydrofuran solution of silicone oil (K¥-60-100CS

manufactured by Shin-etsu Chemieal Co., Litd ) 0.2 parts
[Coating solution for cross-linking charge transport layer]

*  Component A (Tlustrative Compound D-35): 10 paris

*  Componsnt B (irimethylolpropane triacrylate EAYARAT TMPTA
manufactured by Nippon Kayalu Co., Ltd. having a molecular
weight of 296, the number of functional groups of three and the
ratio of the molecular weight to the number of functional groups
of 99) 10 parts

=  Component C

- 1-hydroxycyclohexyl phenyl ketone ((RGACURE 184
manufactured by Ciba Specialty Chemieals) 1 part

- Solvent (tetrahydrofuran) ' 100 parts
178
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Exam le A-1 in ima de Conparative Severe decrease 2.1

180 230 Faam A-2 ininage density arative
w“%ﬁ“ﬁdgﬂéglo to 20 85 120 -Exanple A-3 Carrpaxﬁ\y%m“m“wﬁg
Sl i ght backgxoundfng 2.7 10 to 20 85 115 E~-em A 4

Et%‘ﬁg- Sli ghh+- decrease 0.0 O in 5 120 195
in imge density Conparative Severe

a e A-
decregse ,1.0 O0.tpo 5 120 0, loamA 7 in deem

Corpa 'és&ggbeﬁz&apﬁéfaﬁﬁﬂ cRgutior fragprenared n,the same
IeAB|n| edenteAS|nd|cated|nTabIe4 t he
TRATRET B9 FeTany: %1 ¢ oFseploblatd romponend J%ﬂﬂtm &l was

i nvention on one band had the nore superior abrasion
replaiced diyc fivenplaria éfhBEhodthelivd dlwinpoabl d0-3h andefiee parts of
printing wwth fewer defects anong the organic

5 mﬁg&ggﬁg%g,bﬁnw]g.lmsuperl or abrasion resistance. In
parti cuI ar, a white spot caused by silica Stinging was

to occur, and they had the sufficient
wragepsta lity for Iongtermto use. i s ‘evident

”}grsnehgﬁ g %Ear! son W@Cng%gggr at : ve I es tlhenat&-'ﬁ‘e was

present invention, and it shows that an
peamdqmﬁmgwwcﬁmmdw A-1wixicept thalt Gompoment A

its surface a cured coating conposition obtained from

mh Maxanggle el was yephbé&wqm@&ﬁmuﬁﬁﬁoﬁm 1e
present invention has 184 --------
10 <ExamplesA-dtoA-B> ~~ 7 7° ToTTTTTTTT i
Electrophotographic photoconductors of Examples A-4 to A-8 were
prepared in the same manner as ﬁxample A-3 except that the thickness
of the eress-linking charpe transport layer in Example A-3 was changed
to the film thicknesses ahown in Table 1.
15 <Comparative Example A-1>
An electrophotographic photoconductor of Comparative Example

Al was prepared in the same manner as Example A-1 except that

Component A in Example A-1 was replaced by the following compound.

Hub
N —O— CHz CHp OQOGH=— gCHy
52
20 <Comparative Example A-2>
An elecirophotographic phutncu;zductur of Comparative Exampla
A-2 was prepared in the same manner as Example A-1 except that

Component A in Example A-1 was replaaec.‘f. by ihe following compound.
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WD 20061121187 PCTI JP20061309769 superior properties.

Al so, as indicated by Exanpl es, the conbination of
wo sqigaengnt A and Conmponent B of the present |fﬁ’ﬁrﬁﬂu9@3097&g

provides a highly durable phot oconductor with t

snooth _-surface, extrenmely superior abrasion
' | ow rest potential accunul ation property s
and fe .’ pge defects. Exanples al so show that the

' mat eri al of the conpositi on whi ch had

t he presen
i g aﬁz'ﬁ%ﬁ?%

W h
50, OOO ¥ ngs when the thickness Was |ess than 1
m and bsi dential potential accumulation to
propert y=cgegraded with the decrease in gel fraction

when flf thi ckness exceeded 10 pm Therefore, the
favorabl e properties were maintai ned when the

<ChhipleRative Bxdrh m:ﬁ%s-l I nki ng charge transport |ayer
was 1 pm to- gm The photoconductors cured under

D aciAh caﬁﬁﬁ%ﬁ&’ﬁgﬁﬁhﬁf PR Ao %ﬁj’?‘i’ﬁ%%g%fj%mmﬂe
Afisay fmggéﬁg%ﬁﬂoiﬁ%m%m GHARBEF A OBmAIP ArdgBReopt that

stability nmay be achi eved under t such condltlons
5 Compemgnbd in Bxample 443 wascreplagsiiobn fhe frllewing compound.
phot oconq[ugtors of Rwanplea A-9 to A-14 20 were

prepared T he sane manner as, Exanple A-1 except
that Conpg Al in Exarrpl e A-1 was repl aced by
I'I'lustrati ve—Lagpounds hown i h ble5 The film

.m;« e ot GAASPAY t
hatagonductors. The

| ayer was 6.0 R | p
surface 0|on and determ nation of gel fraction

Ha

<Comparative Example A-4>
An electrophotographic photoconductor of Comparative Example
A-4 was prepared mn the same menner as Example A-1 except that

10 Component A 1n BExample A-1 was replaced by the following compound.

Hal OCOCH=CH,
= nﬂ-zg
th
<Comparative Example A-5>

An electrophotographic photoconductor of Comparative Example
A-b was prepared in the same manner as Example A-1 except that

15 Component A in Example A-1 was replacﬂéi. by the following compound.
180
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25 sane rranner as Exanple A-1. The results are shown
in Table 5- In 185 5 | WD 20061121187

wnﬁ@ff‘3p§'6061309769 addi tion, operating testsPQEFRR06/309769

performed with these photoconductors and a toner with
silica additive in the sane nner as Exanple A-1. The
results are shown in Table W3 Table 5 Illustrative

Compound No. 06se Cel Fracz ation [SfJ Ekanpl eA
: ood 99 Exanple A-11
D Good 99 Exam A-13
8 Good 99 5 Table 6

0-39 - Good 99 Lhx am A-
17. 14 Good 99 Scamle 1&d
I nmage After Nunml er ni :
ORCOGCH ﬁﬁ% g
0to 6 85

0.5 0 to 5 85 105 .PramA.13 CGood 0.5 0 to 5 85 105

<O Pal At e athpe 63 5 85 105
An electrophotographic photoconductor of Comparative Example
A-6 was prepared im the same manmer as Example A-1 except that
Component A in Example A-1 was replaced by tﬁe following compound.
e Gk

<Comparative Example A-7>

An electrophotographic photoconduetor of Comparative Example
A-T was prepared in the same manner as Example A-1 oxcept that
Component A in Bxample A-1 was replaced by the following compound.

QOCHCHOCOCH=CH;

HeC o
Hy E OCHzCHaOCOCH = CHy

<Comparative Fxample A-8>
An electrophotographic photoconductor of Comparative Example
A-8 was prepared in the same manner as Exa.tﬁple Al except that

Component A in Example A-1 was replaceﬁ by the following compound.
181
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It is evident f romthe results in Table 5 and Table 6
that a photoconductor of the present invention has

wobb&Queeri or properties, as in the case of 56?‘%0%@309769
a

above. According to the present invention,

| ong-l asti ng photoconductor 10 having the favorable
abrasion resistance as well as electric properties
with fewer defects due to white sgHiOCODMCHIe provi ded

by using a cured coating conpgst{ion obtained from
the radical polynerization_of onent Al on the
surface of the @t O Especially, a non-

dqip,J O

conventi onal el ectrophdt ogeaphiyc_ phot oconduct or havi ng
the superior 15 abrasion resisganye as well as reduced
rest potential may be obtained™ disposing a cured
coating conposition obtained by tR&DEGRH-EH}

pol ymeri zati on of Conponent A and Conponent B on the
surface. An el ectrophot ographi c phot oconduct or havi ng

a cur GhecprdpargdceleptreiphotograpBic photoconductors of Examplea
-------- WO 2861121167 PCTI JP2000/ 309769 obtained b

y

A-Dgorfd fad ek iFA QQJ@{ nent
B and Conponen?%tgﬁ@ﬁxgﬁggé?%g&ﬁay ‘gé%?g%gﬁsemﬂ

] ow_.cest si.nce.such phot oconquct or
LT bkl ¥ ook MndCRRl el Ohe Alaisithy gel Frackion of
nuf act.ur in a short period of time. Therefore, the

SALT Chsst %ﬁ%&mﬁmﬂeﬂaﬁmpﬂ ghlained withdbe following
form ng nethod, an image formng apparatus and a

Preasduge. cdhati wyetlioronting selgticner fome eppsrhhkinichArge
hi gh-quality i mage over a |long period of tine.

triaspbive liyerEwarpdizeBrly) afpicd 86 5 inum substrate in the
p-tol yl-biz(6-bydroxy2-naphthyl)amne] to In a

s%:ﬁg%hﬂﬂei‘ &S RdspettivE PRLaWpidh Qﬂdé@ti}ﬁ%ta%ﬁvg rfﬁanr%g‘fés? "and

the samples were subjected to light irradiation and drying under the

same conditions. The films were then immersed in a tetrahydrofuran
solution at 25 °C for five days, and the gul fraction was obtained from the

mass decrease. The resulis are sﬁnwn in Tahble 3.
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a cooling pipe, 2.1 g of

-tolyl-bis(4'-nmethoxy2-anphthyl)am ne and 60
wo fast

i of
8he chloride were pl aced. Wile the veBSEIPA0976)
being cooled with ice, 120 nL of a nethylene chloride
TaPielgi on of boron tribrom de was delivered by drops
into the vessel, and furthernore the is_mxture was

reacted at the sgme t e@perlmknse fon o ur| and it
was further readt eBhaesriramertieser Wi pi, t ¢ ek feekinme )

rdaom fymd [hen_the feacted

sol yErs 2 _ed_i_m,gl&e_ma_t_pr and@eadst racted 9t h
* o L0 s wHeHed hith wad er

d it wastfhen driéd whed nadnesi ubs

bjected ¥&_ vacuuml conBedtrafion- 29

obtaiG®d witdh t he®d
|

S
(Q‘J’T‘.t—h°t?'q‘ Examl & B- 'E";Pﬂr Sy nt hesi 88 of

W == & [
- emgleny ﬁmi Beodyostol 97
i 2 ' 0 gGood oF ~qol Phq
; 2 ‘ 3 g

Fépilag—tunndd 2 25 glof 54
D Ao droxy-2 887 o 0o doosBeed 18y pc @
L aphih j 85
were 90

: ure ¥t o

chl ar?ie

" Y 1590y odl by dr¥as

i o cactiba f8dan E pi o 86

al a Nest! phBRfcahHnfior¥ Rt Nrep8esd 118N tHE SsecREPhELAEr as

the reacted solution was poured into I ce water an

bS8, A S ConS RS R A ALy e

8&%%2? ; irocr:-}' ngfpa%g%en%%aﬁp | d.éli-eﬁ V}‘l'?]f?lc u]gél.qfiicergcks it the
formation of the cross-linking charge transport layer. Using these
photoconductors and a toner with silica additive, operating tests with
100,000 sheets of A4 paper were performed. The photoconductors were
mounted on process cartridges for electrophotography, and an image
expogure light source having 655 nm of laser diode of the remodeled
imagio Neo 270, manufactured by Ricoh Company Lid., was configured
such that the initial unexposed eleciric potential was set at -700 V.
Then, the film thicknesses of all the 1ayers-were meagured prior to the
operation and after 50,000 printings. Then, the wear amount was

caleulated from the difference thereof, and the number of white spots in a

golid image area was counted per unit area. Also, the electric potential
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with a silica gel chromatography with a m xture of
n- hexane and toluene 10 as a solvent, where the ratio
woadsnziwxane to toluene in the mxture was OpReTAIPI06/30976D

nine_ Thus, the objective product was obtained with

the yield of 1.42 g. The data of the objective
ofthecerpiosedairas wad fmeasured/prior g theioperationeud efier 50,000

177.0 C, 15 APCI-Ms:mlz = 500; i UV-absorption
pEAtieizsUNMTHe yesuliyl meahekimid Tebldd= 319. 5 nm and

e=29,100 Mcm 1; HPOL purity (254 nm = 99.2 %and IR

rement data: shown in the infrared absorption

spectral 20 diagram (I R data 3 _in FIG 3 H3 HeC
C- G O O|C C=Chike @Reeg) |1Wea) H I¥8uberof- - | Initial VL |\(Final VL
2 1211187 309ma9 | SPitaépity Fxaniile B 3) W
| Ep@plgddgis of Loeefl - p-tolly| BRi -ho- 4040 s(64{hydffky’ -p- 96
ExerpldA-AV ) g mGoody objiplh eh¥l]] In S®actilon $sse 95
| Bomplepp®d with &eedagitatqr, 0bhey nnnBted and 583 95
| Exaogls Aydy |piShght backgrqund frgf 08 Olod 8o 86
| Epampdd A ani no- 4Gakds (4' et ho®f- 2L nafikedy] ) agi no@® phehy| 96
| Examgplen06 ) of miedy| ene ¢hl®Fide wePéod| aced 80 95
Exampla &7 Good 0L Qb 85 135
. Slight decreass
Examplo A-3 in image density 0.6 Oho G 95 150
Comparative | Hevero decrozaa
Example A-1 in fmage densi 13 10 to 20 160 250
{Comparabve Severe docreaze
2 ple A-2 in imuge densi 21 10 ta> 20 180 230
c"“E PE:; Good 12 10 t0 20 85 120
c""‘E ":Ei‘fi Slight background fog | 2.7 10 o 20 85 115
Commparative SBlight. dacreazs
Fxampls A-8 in i lensily 0.8 Otob 120 195
Comparabwe Severa decrease
pla A7 p Jensity 1.0 Otob 120 200
Comparabive Sovere docreass
Examplo A8 it tonsiby 0.8 Dto5 160 240

As indieated in Table 4, the slectrophotographic photoconductors
of the present invention on one hand had the more superior abrasion
regiatance and on the other hand enabled an image printing with fewer
defects among the organic photoconductors with superior abrasion
resistance. In particular, a white spot caused by silica stinging was less
likely to oceur, and they had the sufficient image stability for longterm
use. It is evident from the comparison with Comparative Examples that
thege advantages are owing to Component A used in the present
invention, and it shows that an electrophotographic photoconductor
which contains on its surface a cured coating composition obtained from

the radical polymerization of Component A of the present invention has
184 ’
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Wil e the vessel was being cooled with-ice, 10 nL of a
thyl ene chloride solution of boron tribrom
Ffvered by drops into the vessel, andP??HTEMMHOTM9
m xture was reacted at the sane tenperature Sr one 10

E%ﬁgﬂ@%%?r%r%@ our Eﬁsﬂ.lreacted'l solhﬁa%unnf
ot B Gupo el 3 ététh%ét%%%ﬁ ApFehleS Bapiges

separat ed and it was then Wi th gnes um
7 aduraile PhobpeRnOEeiAT, itk dheC 8O0 | tgemely
t he objective product was 15 obt ai ned WI t h the yi el d
supierfor} Abpasi(Byresisnnce Floawiest Botonfisd attmmidapbn property
Il'lustrative Conpound F-22] In a reaction vessel
2Rl e G dd) defecds! | RxRfnplod 5P BRbRT thet theAurBd coating
pi pe and a droppi ng funnel, 2 31 g of

D%tg#%lgy 2- nagﬁ;ﬁﬁﬁg%ﬂhﬁ%gl phenyl beqn ﬁ}mtﬂ gured under the
Piesaen Lol BTGy AT, Ra Sliape o\ I addition,

Into the vessel a mxture of 1.0 nL of acryl oyl
theveomagelitile calowanee dbr twean ltrro S0P \uasnmﬁ vEhen the

by drops. The vessel was subjected to reaction for 30
thitkhéeswab less tham 1l qgmennd the reyidentinb gofintisbatcunmmlation
was conpl et ed the react ed solution was poured into

ﬁ@wﬁ g: ﬁﬂe&éée%ﬂxf’ga ﬁpa%%ﬁlﬁﬁgﬁ%e fhielkneas
exXtracted wth ethyI acetate e extract was then

R 10 . ThERHER Cthe Bior BBl BEREH E%Stt?t Heiped
wi.eSI I ca gel chrﬁ%grgég_ihé Wt e m xture ?W]i wasl pm

it s hexane to toluene in the mxture was one to nine.
tor s pmt. h élod jpdactpeenductors cured under the curing conditions of

Examples were determined practically insoluble with respect to an
organic solvent based on the gel fraction data. This implies that the
superior abrasion resistance and image stability may be achieved under
such conditions.
<Examples A-9 to A-14>

Electrophotographic photoconductors of Examples A-9 to A-14
were prepared in the same manner as Example A-1 except that
Component A-1 in Example A-1 was replaced by [llusirative Compounds
ghown in Table 5. The film thickneas of the cross-linling charge
transport layer was 6.0 pm for all the photoconductors. The surface
obgervation and determination of gel fraction were performed in the

same manner as Example A-1. The results are shown in Table 5. In
185
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15

product was obtained with the yield of 1.99 g The data

of the objective product are as follows: State:
woabRARNgyYs APCI-MS:nz = 757; io UV-absorptiop-~shef

in methylene chloride: A = 357 nm and e:56,%—8 063476

Mlcm1; RPCL purity (254 nm) = 99.7 % and IR

aﬂdﬂaw,emlmrhtﬁg eats kewd pebforhfed ﬂiﬂﬁﬁlﬁ%&?ﬁﬂ

spectral diagram OR data No- 4) in FIG 13

o %“?ﬁ?h‘?s . Sagifda 4ddRve & the gﬁ@m&m&a&#&mﬁ&&ﬂ. The

OX¥ -4 apht hyl ) - N, Ndi phenyl - 3, 3'
r% I?hfégfénm %ﬁ?% WO 2006621187 PCT13P20061309769
’I{RH a_reaction vessel equipped with an agitatox,
& Foneter and a cooli ng [ p| pe, 1- 78 g of
N, - Di S{ -0 MET MOXY- 2= mapitt i1yt o]
3, 3' - di et |hyidsEative Fompongs Ho.2 O ,mge Hﬁa{ %e chl ori de
WRIEnPAACEd— WITTga3 e VESSEl Vigga DET Ty Typhedwi th
ELhpledd- 10 [0T a IM@Egg Nyl ene p Clgggl def sot ghTon of
REEGR A-11 D om 06 Watgg UETTVET £U ¥ 5T 0P T Mgy t
Eeas®la-100Nd The mpggr e was eaw at I.Ileggdllb‘
afairie TOr ongay NMOUT . T[TE TRXE UTE[ WaS g UT Her

ERabl.efdtsat| @ TOOMB-GITPEr at UT E T Qge@TI€ | [TOURe 111@n, the
relaécéed solufion was poured Into I ce water and

Image After Wear (um) Numbez of Twitial VL Final VL

50,000 Copias White Spols (&) -V
Example A-9 Good 0.5 05 85 100
Exampla A-10 Goad 0.6 Ot b 85 100
Example A-11 Goad 0.5 Oitah 85 100
Example A-12 Good 0.5 Do 5 B5 105
Fxampla A-13 Gaod 0.5 Gto 5 a5 1065
Exampla A-14 Caod. 0.5 00 G B85 105

It is evident from the resulis in Table 5 and Table 8 that a
photoconductor of the present invention has the saperior properiies, as in
the case of Examples above. |

According to the present invention, a long-lasting photoconductor
having the favnrahia abrasion resistance as well as electric properties
with fewer defects due to white spots may be provided by using a cured
coating composition obtaired from the radical polymerization of
Component Al uﬁ the surface of the photoconductor. Especially, a non-
conventional elecirophotographic photoconductor having the superior
abrasion resistance as well as reduced rest put;nt:ial may be obtained by
disposing a cured coating composition obtained by the radieal
polymerization of Component A and Component B on the surface. An

electrophotographic photoconductor having a cured coating composition
186
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extracted wth ethyl acetate. The organic | ayer was
lo and separated, and it was_then

W V\ﬁsﬁhed w th water
O4MeEA™T t h magnesi um sul fate and  subj ect ed FoTAEROPEARE76?

concentration. Thus, the objective pro duct was

obipiedclsly Whé raldienlypdd ; i
&6) [BSye]??tr hesi s of Iy]%ll %%%g%%ﬂ%tl%%’%ﬁ%ﬁnﬁgm B

. | : ny - j
tﬁer[r}%ﬁ%tn\eérﬁ,ﬁzﬂngfggl I'ng pwgé?an %?@%%ﬁ%“?ﬁ%ﬁ%}' ,Et a low
1.51. g of N,- bi s(6; hydr oxy: 2- ] ]

oo S REoGP AL BE¥i the amszinn aromertiss amay be
of _.triethylam ne. and 20 nlL of tetrahydrofuran were

egpiF aranyfactrreshin aghost periad of timem ratilrecuse of this

Into the vessel, a mixture of 0.5 nL of acryl oyl
pﬂ:hh_munducﬁﬁ: zaxdpfofidalamimags farmyidipofmethod et image forming
delivered by drops. The vessel was subjected to

abﬁﬁfﬁﬂlﬁn&ﬁd}h PhhcBh bhATide ﬂr&ﬁ@'ﬂﬁfg@)ﬁ%ﬁhﬂ‘ B piebus with
the reaction was conpleted, the reacted so ut‘q on was
A DEQ t d. acted wth ethyl

%@?&ﬁ%’%&g@ﬁ%&%ﬁﬁﬁﬁgﬂ& with nagnesi um

ul f;aée iﬁnd sx%bbgﬁaed t o vacuum concentration. The 25
(%-‘6'? ' S purified wwth a silica gel

hromat ography with 191 ------------- WO 20061121187

theerod B bdybbis(6hysdrexye saphihpaminElus, the

obj ective product was obtained with the vyield of 1.22
g Thelslat seaptiohheese] equiptedoriitiush aitates flRiradiBeter and

Mat e: anor phous s AFCI-Ms: mla = 757; UV-absorption
aSEREHdg Pifd) I8t e tolp b (1 e tIEY - 2 aniithe)AMRine and 5O
mL of methylene chloride were placed. While the vessel was being
copled with ice, 120 ml. of a methylene chiloride solution of boron
tribromide was delivered by drops into the vessel, and furthermore the
mixture was reacted at the same femperature for one hour, and it was
further rencted for one hour with the temperature increased to a room
temperature. Then, the reacted solution was poured into ice water and
extracied with ethyl acetate. The organic layer was washed with water
and EEPE-Ia'tEd, and it was then dried with magnesium suifate and
subjected to vacuum concentration. Thus, the objective preduct was
obtained with the yield of 2.38 .

(Synthetic Example B-2)
[Synthesis of Nustrative Compound F-9]

In a reaction vessel equipped with an agitator, thermometer, 2

cooling pipe and a dropping funnel, 2.2:5 g of p-tolyl-bis{6-hydroxy-2-
187
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and s61,500 Wcmx; HPCLpurity (254nn) =99.8% and IR
nmeasur enent data: shown in the infrared absorption

wopwaki@k ~o diagram (IR data No, 5) in F1G pcr8eroossinorss

H2c=~-L CGC-CH2 HCHa CHs (Cr1B} The hydroxy
conmpounds synt hesized wit'h the denmethylation reaction

hybaminkol J5ngrd bethydmminn aisdc 28iriohgof tetrahydrofuran

i nternedi ates, and acrylic ester conpound of the

wisichivess auitatsd or
Tfef)dafec‘)i’ (1- 6)I and %ghz) gﬂgﬁ’” %ﬁg&eﬁyy %gﬁﬁ'?ec?ml

AR 12 "é%ﬁ%%&’r’iia‘lﬂﬁ?‘%ﬁ%ﬁ% 403 Qd@%fﬁémm
th t b

T gt KRR R U P

When met hacrylic chloride was used ij rj 20 instead

nynuleq 5t A0gK) HRgeratuzeal YEhen theranption s4ag e@npleted, the
---------------------- WD 20061121197

regted Redotios 088 Opeteul iinto ficw water esind | dxtradied! wWith ethyl
Solutions (A to (J) below were prepared with

P Tl S, (2w bbb
subjected to vacunm concentration. The obtained residue was purified
with a silica gel chromatography with a mixture of n-hexane and toluens
as a solvent, WhBI:‘E the ratio of n-hexane to toluene in the mixture was
one to mine. Thus, the objective product was obtained with the ¥ield of
142 g,

The data of the objective product are as follows:

Melting point= 176.0 °C to 177.0 °C;

APCI-MS'm/z = 500;

UV-absorption spectrum in. methylene chloride: Amax = 319.5 nm
and e=29,100 M-icmL;

HPCL purity (254 nm) = 99.2 %; and

IR. measurement data: shown in the infrared absorption spectral
dingram (IR data No. 3) in FIG. 8

Ha

HgC-C"'G D‘%—N@O C—C—CHz (F-9)
D

183

S ae me  mg= = mme=rpai EmYE R

AR S T I T I L ™ 8 Sl 8] 2 ko e o e L L s A% b ST Lty L L AL T8 [ | 6 PR | B R N AR B s o A it i = 2




10

15

20

25

to Ref-7). These ten types of the coating solutions

r de-coated on s an alum num pl ate an ' to
wn%ﬁ)gﬁ?ﬁb%h, and ultraviolet light was i rradidgtd'glh}’ezgw 769

the conditions below Thus, cured filnms with a
LFReSs ng were prepared. The obtained cured

(S%]fh% wer e i:')E"rrrr%:rlreé)ed in tetrahydrofuran for seven

ays, and. f he nt of glution -fromeach cured film
IS ialiloh 4t e iR iR s Bt B o chown: 1v i 1
Tabl e bel ow. <Cogting Solution A> Illustrative
ngp phenplr t s Tri met hyl ol pr opane

triacrylate: 10 parts Pol yneri zation initiator

( 1- hyIi exsegivrtioaheessh]l pljaippedk@ithngn agibatdr, fdisirmometer and
Thtrahydrofuran: 84 parts <Coating Solution B>
a CoaloligSOl pipleON B RS pr epgy edp-'tﬂﬁ)d&ﬁjﬁ@ﬁeh YRk -2-
Coating Solution A except that IlTustrative nmpoun

F- 1S. Usedy L NSt ea O kllustrative,Conpound K 9
npp eI ERPTT 879,50 mlupf metidd RIeRIEIHER Baea.

olution C was prepared in_the sanme_pnanner as_Coati ng
V@H}["Eﬂtbﬁn‘”’%ﬁﬂéﬁ‘é@ﬁt beipg; ﬂqqlwbwaﬂcveleowgoeﬁa 8V msjihylene
used instead of Illustrative Conpound F-9 for Coating
cidoinslei epludiore 6f dogatti tribSohidei sras| delivo@d\Vlly drops into the
x0061121167 YCTI JP200WB09769 Coating Sol uti on D was
vedsebaand the alitheR wasprietedatGlal sBtheStdpefitde for one
except that Conpound (1) [Ref-1] bel ow was used

hbB8! 8Pl Yhixture was further reacted at a Toom temperature for one

hour. Then, the rescted solution was poured into ice water and
extracted with ethyl acetate. The organic layer was washed with water
and separated, and it was then dried with maegnesivm sulfate and
subjected to vacuum concentration. Thus, the cbjective product was
obtained with the vield of 2.43 g.

{Synthetic Example B-4)

[Synthesis of Nlustrative Compound F-22]

In a reaction vessel equipped with an agitator, thermometar, a
cooling pipe and a dropping funuel, 2.31 g of 4-di-p-tolylamino-4"-bis(6-
hydroxy-2-naphthyl)aminnobiphenyl, 1.30 g of ttiethjflamina and 25 mL
of tetrahydrofuran were placed, which was agitated at. a room
temperature. Into the vessel, a mixture of 1.0 mL of acryloyl chioride
and 2.0 m1, of tetrahydrofuran was deliverad by drops. The vessel was
subjected to reaction for 30 minutes at a room temperature. When the

reaction was completed, the reacted soluiion was poured inio ice water
189
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[Ilustrative Conmpound F-9 for Coating Solution A

CH1LCH1000CHH CH2 ~3 CHi 5 Coating Solution E>
woSRRhzNG? Sol ution E was prepared in the sane pp@ifiodSoe7se

Coating Solution A except that Conpound (11) (Ref 2]

bel ow was used instead of [Illustrative Conpound F-9

aindr egbmctar) wwithueilgl Acet@GaCHIRG extrakt -wag OhenCidiried ayith

CH 10 CCoatIIIg.S'O utlon F, Coating Solution F was

e i fulthe i sENjBeedaYoCoakhiith SRldabkRRidh  The

except that conpound (II'l') atef-3] bel ow was used

Rl bR AT 79 B i

2006112118¢ PCT| J22 06 309769 ati ol ution &G
oBER T &a@ S o8 FAIPPRL S hess ikt anbiasof n

Coat i ng SoI ution A except that Conpound (TV) [Ref-41

5 hgzapey tadeluenaiin the cnixlyire was guertat nine. Cofpas; riherebjective
for Coating Solution A, CHs CH3 L J (111)
product was obtained with the yield of 1.99 g

-

The data of the objective product are as follows:
State: amorphous
APCI-MS:m/z = 75T;
10 UV-absorption spectrum in methylene chloride: Amex = 357 nm
and £=56,200 M- 1cm1;
HPCL purity (254 nm) = 99,7 %; and

IR measurement data: shown in the infrared absorption spectral

diagram (IR data No. 4) in FIG.4.

peven

15
{Synthetic Example B-5)
[Synthesis of N, N'-bis(6-hydroxy-2-naphthyl)-N,N'-diphenyl-3, 3"
dimethylbenzidine]

150
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CHz= CHCOOCH2CHz- - &N- aCH1CH2Q00Cf =CH7 5 <Coati ng

| ut i lii Coating Solution H was prepared
wo?@?ﬁgﬁgﬂner as Coating Solution A except thﬁ'jt‘br"m““ﬁ”“g“g

Conmpound (V) [lief 5] bel ow was used inst ead of
| 'l ustrhaf k¥fotfeRPOsRd o
CH2  L7000CH CHA1- Eﬁg%ﬁocmm Ldlfg <Ooat| ng S0 utElreornaﬂd

= S b §§§J seEBS A““i‘é@*@%ﬁ Sr Ao P i hesy
ﬁﬂ%ﬂ%ﬁ ; us& ?‘Ft] IB&)‘IeEI |’:Bﬁﬂ¥5('l1'1ﬂ'ijjs at_l > Were placed.

OCH2CH2G)OCf E—CH2 Qp VI CH-C...(V HC
Vohileiibie oaeek w@-l:bemg <Coked mgtISat:eu GomLiof 3 1M anevhylene
206n21187 PCCl JP20061309769 Coating Sol ution J was

chldride edhition e barel tEDAROIRS wn deligerd bl ﬂ.fblﬁ into the
except t hat Conpound (VD'} [Ref 7] bel ow was used

eadd0fh .
So ilg%rq A @(%#ﬁﬁf %ﬁ ?? cxzocactr ct"?mﬁ%ﬁﬂlﬂ&a for one

hour. The mixture was further reacted-at a room temperature for one
hour. Then, the reacted solution was poured inte ice water and
extracted with ethyl acetate. The organic layer was washed with waier
and separated, and it was then dried with megnesium sulfate and
subjected to vacuum: concentration. Thus, the objective pro duct was
obtained with the yield of 1.63 g.

(Synthetic Example B-6)

[Synthesis of Nustrative Compound G-IE;]

In a reaction vessel equipped with an agitator, thermometer, a
coocling pipe and a dropping funmel, 1.51 g of N,N-bis(6-hydroxy-2-
naphthyl}-N,N'-diphenyl-3,3"-dimethylbenzidine, 0.71 g of triethylamine
and 20 mL of tetrahydrofuran were placed, which was agitated at a mom
temperature. Into the vessel, a mixture of 0.5 mL of acryloyl chloride
and 2.0 mL of tetrahydrofuran was delivered by drops. The vessel was
gubjected to reaction for 30 minutes at a room temperature: When the
reaction was completed, the reacted solution wes poured info ice water
and extracted with ethyl acetate. The exitract was then dried with
magnesium sulfate and subjected to vacuum concentration  The

obtained residue was purified with a S]]J.C& gel chromatography with
191
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<Ul&raviolet-light irradiating conditions for cured
filmformation> Lanp: netal halide lanp with 160 Wcm

wobidsA9i@bi on distance: 120 nm Irradiation in f
500 MMcm 2 Irradiation time= 60 seconds ispﬁgmo}jﬁfmﬁm

Coatis solutien 7[ntiwa (96 meWl A1 BJ CD4 EG6
teluene @ asobrent. 3 Thus] the ebjddiRld PRIRE WdsSob B &R WRih the

that the acrylic ester conmpounds of the present
yidld &iftl, 2 ghad smal | er anount of el usion conpared to
heret of ore ] mown charge transport nononers shown in

Conmp E d f dac dfilmwth
hi ghzj;[ﬂcar ossl&r@g H&i%%%@"gﬁm ﬂfg{’]g%?ﬁ‘rreri zation.
Owi ngot o such high-density cross-linlung structure, an
acryl ﬁ#@s?ﬁor@bﬁﬂﬁund of the present invention
applied as an organic 196 WO 20061121197
5 pGTI JAP6HsME07s9 T4 linct i onal material for various
organi c sem conductor devices can neet
UV-absorption spectrum in methylene chloride: Amey = 321.5 nm
and =61,600 M1emL;
HPCL purity (254 nm) = 99.8 %; and
IR measurement data: shown in the infrared ebsorption spectral

10  diagram (IR data No. 5} in FIG.5.

0
1
Hzc—ﬁ—d—n —C=CH,

CH; CHy G-18)
C d 18

The hydroxy compounds synthesized with the demethylation
reaction described above were used as manufacturing mtermediates, and
acrylic ester compound of the present invention expreased as General

15 Formulae (1-4} to (1-6) and (2-2) above may be easily produced by
reacting these with acrylic chloride.

Other Minstrative Compounds F-1 to F-48 and G-1 to G-36 may

alzo be produced eﬁsﬂy with the reactione above, Also, an al:rlylic ester

compound may be produced easily when methacrylie chloride was used

20  instead of acrylic chloride.

bt i yn Lu ol g

{Evaluation Example 3]
192
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the demand of the inprovenent in the nechani cal

wo AL nae” Vel uati on Exanpi e 4] 5 <Eval uBePRRPS

charge transport property> On an alum num pl ate, a

<E0atihR Brode lcubé @ Flfgd an undercoat |ayer, a coating
solution for a charge generating |layer and a coating

iS'm‘iés. ib8 SalHGHS (A7 b DB o Plps Y ith Mustrative
ot ot S ent -1 §S R Ao SmPi e Bk e ”E%ﬁép@f‘eﬂ

haV| ng an undercoat layer with a thi ckness of 0.3
tmRefdi.geTheaecten typpd of tie opating solutjone wezre bladp- @E}tpﬂnﬂn
and a charge transport layer with a thickness of 20
af nalubiigio: nplayp esnd fdrdb tto cidied ooy, sanwd ealttawdoked r ighc was
corrpounds of 15 Illustrative Conmpounds F-9, F-22 and

a&h ted hﬂﬂef’r Nonditi6RS | Bilows Y NIiHS| ZQskddN films with a
etic Exan'p es above and Ref=1"to Ref -7 used in

evalutlon of hardenpabij !l i a LES %IM
lPﬁ%n gs t it H&P Qlc-:eodat [ %Es§ﬁ¥$noﬁsg‘gféd charg %ere
trans rt | ayer atipg sol utjon for nder coat

trrsiwﬁaﬁﬁﬁ-@nf&.w ao i ofglution

Tony Industrl es, Inc): 2 parts Met hanol 49 parts

from sach cuzed glm svascpeasirey.sThe egaliadion nesulés are shown
generating layers 197 I WD 20061121187

P PAbIF2BERWg 09769

<Coating Solution A>
»  Ilstrative Compound F-3- 10 parts
*  Trimsthylolpropane trircrylate: 10 parts

»  Polymerization initiator {1-hydroxycyclohexyl phenyl ketone):
1 part
«  Teirahydrofuran: 84 parts
<Coating Solution B>
Coating Solution B was prepared in the same manner as Coating
Solution A except that Hlustrative Compound F-22 was used instead of
Nlustrative Compound F-9 for Coating Solution A.
<Coating Solution C>
Ceating Solution C was prepared in the same menner as Coating
Solution A except that Nlustrative Compound G-18 was used mstead of
NMustrative Compound F-9 for Coating Solution A.

<Coating Solution D
193
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Bi sazo pignent represented by Structural Fornmnula

(MI1'l) below. 2.5 parts Pol yvi nyl butyral (RYB
wobkbimnuigget ured by 11CC hie): 0.6 parts Cycl oBe¥3paigimo7s9

200 parts s Methyl ethyl ketone: 80 parts d_1ThbOC

I1g Nab <Coating solutions for charge generating

| ayer Go@tb:gt Bolptivyel) Bas prepatodZirp thy samizomanaer as Coating
(Panlite TS-2050 manufactured by Teijin Chenicals,

Solution A @xpaitt that-Copvia (I AMePAT thdIBROMRSE Ja%ﬂraﬂsité‘ad of

ester conpound shown in Table 2): 10 parts

ef r apydr of ur an
Ilgﬁ;% ution (%{:HEB’ [ conglrfgfltfﬁ EE%G%BI-E)JC&Rnanuf actured by
Shi n-etsu Chem cal Co-, Ltd ): 0.2 parts Xs The
obt ai ned phot oconduct or s CHEXHHKOCHOFH ver e eval uat ed
for the <charge transporfsqroperty based on the half

decay exposure and rest ential using a

gCtrostatic paper anal yzer

commercial ly avail able elX
(EPA8200 manuf acture Mawaguchi El ectri'c Wrks Co.,
i ed the photoconductors

Ltd,). That is, havi | edr ]
to -800 V by { 2Gi#ean’s of toré&Ha di scharge of -6 kV
in a dark room a |light of tungsten | anp was
that the illum nance at the surface of

> {C‘ﬁﬁﬁﬂﬁnﬁ%@% ctor was 4.5 lux, and the tine until
t he ebgctrl c,potential 198 hal ved_was neasured in .
secont@2tgBAluHOeR: W%ﬁeﬂ@ﬁﬂéé&aﬁheesamgmas Gasting
- sec). Also, the rest potential (-V) was obtained
Sekatum doexceptthet Fompownd (1. [Reér] below wanlised inatdad of

decay exposure indicates the higher
IHustrative Compound F-9 for Coating Solution A.

OCOCH=CH;

WOReH

10 <Coating Solution F-=

Coating Solutton F was prepared in the same manner as Coating

Solution A except that Compound (III) [Ref-3] below was used instead of

Hustrative Compound F-9 for Coating Solution A

CH,

9
I:H;:CHCID—D—CH;CH;—_D_—N ()
Q

CHy
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sensitivi ty, and the smaller rest potential indicates
charge trapping The eval uation result
wuaqugngﬁﬁj(m in Table 8 below. Table 8 Photocol @HWB?G”“W“
No. Acrylic Conpound Hal f Decay Exposure Resi dual

lubYa di=V) 1" - scc) Photoconductor (1)
Pﬁl us?dﬁfﬂl 1l\}e corrpound F-9 0.81 0 Photoconductor (2)

[11us d F-22 0.8 P tor

i us{??%%ﬁ%sﬁﬁﬁb*ﬁm Blopiseqn sue S BRANER §0 Ciking
Ref | npound, 1 15 Phot tor, (5 Ref2 Camd
Selutipm A exorpt hah ﬁ@m@qﬁﬂﬁeﬁ&% B\S! %a& Ussdgstead of
Phot ownduct or Rcf4 Conpound 1.83 31 Phot oconduct or
Nheiriete Cotupgonrh i3 fe2Coztingiteletionduct or 9 Ref 6
Compound 1.05 15 Photoconductor (10) Ref? Conpound

1.33 42 The evaluation results indicate that the

phot oconductors (1) to (¥mwith the acrylic ester
conmpounds of the present jgvesion had the favorable
sensitivity and no charg appi ng conpared to{me
conparative phot ocond ‘ (4) to (10) with the

conv entaHgAEH 4 ‘C oNpaminoskrIeEEH; hey had

the smal|l hal f decay = rest potential.

5 Therefore, these phot oconductors had t.he favorabl e

charge transport property. Evaluation Exanple 1

<Cehtihg@vlatiomMured filnm and Eval uation Exanple 2
(eval uation of charge transport property) indicate

that $5&ing Solution H was prepared in the same manner rs Coating

Solution A except that Compound (V) [Ref-6] below was used instead of

Iustrative Compound ¥-9 for Coating Solution A.

H ! 'EH]
O e
CHy= Cﬂmﬂx—O— —@—O—N—Q— CH,CH,OCOCH= CH,

10
<Coating Solution I
Coating Solution I was prepared in the aame manner as Coating
Solution A except that Compound (VI) [Ref-6] below was used instead of
Mustrative Compound F-9 for Coating Solution A
DCH,CH;GCDCH:CH;
; E (VD
, H,yC OCH,CHO00C K= CH,
15
<Coating Solution J>

196

S I

T R T TP

WREREEIEA A



acrylic ester conpounds of the present invention was
able to satisfy sinultaneously the formation of a
BigA sity cross-linking structure by nea

1IIJ"rﬂ‘chai %ﬁ?gacti on whi ch could neet the nechani Cgﬁrﬂﬁzuﬁmug?@
durability 199 --------------- WD 20061121187
PCTI J B2etiE7 Beliibrad dvire prepasidsiratioesaned mbener as Coaiing
devel opnent of the favorable charge transport

SehaiReh 14 exdiptahizb eid (VB! [Repa] BRldw WEPAEEd instead of

nmononers were not. erefore, the acrylic ester

[ 10R- .5, are hi ghl
THAPBANR CobUfd T 6P M bbibior a0 S 0 0L

organi ¢ sem conductor devices. <Synthesic Exanpl e

B- 7> - Synt hesi s of

p-tol yl -bi s(6-hydroxy-2-napht hyl Fgntm@=EH a reaction
vessel equipped with an agitapsi, thernonmeter and 10
a cooling Pipe, 2.1 g of P- % #
yl - bi s(6- met hoxyas @ §| Pan{ ne and 50..@R} of

net hyl ene chl ori de Wef ¢ Wil e the vessel was
being cooled with ice, 12 m a 1M net hyl ene
chloride solution of boron tri E&H&Iﬁ s delivered
by drops into the vessel, and the “m Xt u}rég2 was reacted
at the sane tenperature for one hour. The tenperature

15 raised _to a roomtenperature and further
s <{Gewinlet: AEragiating tapditions or cazed Sdmsbrmatéonnas
poured into ice water and extracted wth ethyl
acet al.empfmetaldsadid: lzemp rwith< 80cWiad Wit h wat er and
separated, and it was then dried with magnesi um

sul f aeadidiciBistshed t1@Ovagsum concentration. Thus,
the objective product was obtained with the yield 20

of 2. B84 8iation intensity: 500 mW/cm?

Irradiation time: 60 seconds

10 Table 7
Coating Solutien | Elution (% by masa)

o | et | b | 2 | | | | [ o | e

TS e [t ] [T e [t e [ et

The evaluation results indicate that the acrylic ester compounds
of the present invention had smaller amount of elusion compared to
heretofore lmown charge transport monomers shown in Comparative
Examples and formed a cured film with higher erosslink density by chain

15  polymerization. Owing to such high-density cross-linking structure, an

acrylic ester compound of the present invention applied as an organic
196
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1 -Synthesis of Illustrative Conpound F-9
-tolyl-bie(6-acryl oxy2 uapht hyDanoi ne- In a reaction
wu%&@%ﬁﬂ%qui pped with an agitator, thernonet et CIAF26/309769

cooling pipe and a dropping funnel, 2.25 g of

B BRI i S, e o o
i ke U M

a mxture of 1.2 nL of acryloyl chloride and 2.0 nlL of
resistazngs aoaingtdhe ahreswa and sexatehesir ops. The vessel
was subjected to reaction for 30 minutes at a room
[Ewilpatianieampled] t he reacti on was conpleted, the 5
" reacted solution was poured into ice water and

<R¥hTERIGEH oMl gl hap Rt §idbertyEhe extract was then

dried with magnesi um'sul fate and subjected to vacuum

conceptration: . The ai ned r.esi due,-wa urified it h
ot 0B afinirl 0 PAE, £ R0 (R SEGNE 0P b kool dber,
and .t ol uene s a solvent, where the ratio of n-hexane
2 CHTHIBE FONEIR Lo gensrdinglayes angd acpatingpglation for
t he obj ective product was obtained as col orl ess
a chpsgatransport layeyileiving £he campysitibnigbelbwOrerd appljkd and
H2C=H8C-O -Cb ~6~ (Synthetic Exanple 13-8) [Synthesis
deibd4dk | lackidiBp S (Folpdrpayior), 1and ten types of

napht hy] ) am nobi phenyl] I n a reaction vessel equipped

pﬂﬁﬂuﬂnﬁﬂu@\%ﬁ 3P0 (ﬂﬁrﬁgp@tﬁ'ﬁpm each having an undercoat

layer with a thickness of 0.3 pm, a charge generating layer with a

DO

thickness of 0.3 pm and a charge transport Iayer with a thickness of 20
pm.

The ten types of photoconductors used the aceylic compounds of
IHustrative Compounds F-9, F-22 and G-18 of the present invention
gynthestzed 1 Synthetic Examples above and Ref-1 to Raf-7 used in the
evaluatron of hardenability above respectively as the compositions of the
copting solutions of a r;harge transport layer.
<Coating solution for undercoat layer>

«  Polyamide resin (CM-8000 manufactured by Toray Indusiries,

Inc): .2 parts
= Methanol- 49 parts
. Butanol: 49 parta

<Coating solution for charge generating layer>

197
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a cooling pipe, 2.79 g of
ptol yl , am no-4'-bi s(4'-ipethoxy- 2-

WO RN Eani uobi phenyl and 50 nl of net hyl ene RORAANH&I09769
were placed. While the vessel was being cooled with

S T P M ity 8D Bl

vessel, and the m xture was reacted at the sane
tenperature for one 201 - -------mommaaaaaao 2.k parts
----- WO 20061121187 PCT/ JP2006/ 309769 hour. The

i xt PobywiaglBuyrab(XYBirmenufictared by T EEEmEY ur 6.6 parts
one hour. Then, the reacted solution was poured into

l.ce m‘h%ﬁxtract ed with ethyl acetate. Thepparts
organrc | ayer waswashed wth water and separ at ed and

n th magnesi um sul fate and 5
sub}/\@@?%'g Bﬁﬂa@%ﬁm&concentratl on. Thus, the ob ea Ve

product was obta| ned with the yield of 2.43 g.

[, Synt hesi I'I'lustrative Conpound F-22§ In a
reactio essel equi pped with an agitator,
t her no TINQE li ng pi_pe and &0dr SFPH nnel ,

2.31 g 4-di Wi fo- 4" -, 10
bydroxy 2-naph m nyl, 0 g of(viD
triethylam ne rahyd uran were

pl aced, which agltat ed at a roo t enper at ur-e.
Into the vessel, a mxture- of 1.0 m. of acryl oyl

lLoride ,and n. of tetra r of dellvered
ccﬁl 5@ i%ﬁ% %%ﬂﬂl‘éﬁ'a%ld&?%”‘{]@ t)l on for 30
m nutes at a roomtenrperature- Wien the is reactio
vas Sdaphenald: polysarkanatedPaalite 572059 \
ice water and extracted with ethyl acetate. The

ext r Tefjimehemmiealsditdd: wi t h  magnesi um sul f at e dfBgarts
subj ected to vacuum concentration. The obtained

resi d}@fe@%ﬂﬂgﬁéﬁﬁﬂuﬁhﬁﬂr .y lic GRSt ona PO NR EREWaEY

wth a
Table 2): 10 parts
+  Tetrahydrofuran: 80 parts

«  1-% Tetrabydrofuran solution of silicone cil (KF-60-100CS
manufactured by Shin-etsu Chemical Co., Ltd.): 0.2 parts
The obtained photoconductors (1) to (10) were evaluated for the
charge transport property based on the half decay expesure and rest
potential using a commercially available electrostatic paper analyzer
(EPA8200 manufactured by Eawaguchi Electric Works Co., Lid.)-
That is, having electrified the photoconductors to -800 V by
means of corona discharge of -6 kV in a dark room, a light of tungsten
lamp was irradiated such that the illuminance at the surface of the

photoconductor was 4.6 lux, and the I:inlle until the electric poiential
158
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3 mxture of n-hexane and tol uene as a sol vent, where
the ratio of a 20 hexane to toluene in the m xture was
one to nine. Thus, the objective 3 product was

obt ai ned as col orless crystal with the yield of 1.99

hﬂl‘%d Wl mbhurth %%% %%ﬁﬁ%ﬂigiﬁsﬁ%ﬂﬁﬁ dggay mﬂ%urﬁvz

wxp e P ﬁ?@??“&?ﬂ@ﬂ%ﬁ "SRR GhipThed 8RR seRiEls of
expftﬂﬂ%ﬁs 5he, el shaBIfeS AR, Qo EaboBUay il IR higher
sensiB iy st BEE SERNGL réus BBl R idiale S Byt ke

r for a charge generating |layer and a coating sol ution
appEPE-a charge transport |ayer having the follow ng

c osi t S res tivel an an num cyl i nder

nab R evalEon FEREES 58 shoWh i mable BAbR T\ Shepor
Tbl yer, a coating solution for a cross- |inking charge

1F ansport | ayer havi ng the foI | owi ng corrposi ti on vvas

M l. U u 1 y 1 I U l. C Ic
o B L S TR
the conditions; a netal hal Tt |anp
{lux - scc)

Pholoconductor (1) Musmalive compound F-9 0.81 0

Photoconductor (2) DOlustralive compound F-22 | (.80 o

Phelocanductor (3) Mlustrative compound G- 18 | 0.75 0

Pholoconductor {4) Ref I Compound 1.23 15
Pholoconductor (5) Bef 2 Compound {.99 12
Phoeteconductor (6) Ref 3 Compound 1.62 26
Photooonductor (7) Recf 4 Compound 1.B3 g3
Phelocanductor (3) Rei 5 Compound 1.02 12
Pholoconductor {9) Ref & Compound 1.05 15
Pholoconductor (10% | Ref 7 Compound 1.33 42

The evaluation results indicate that the photoconductors (1) to
(3) with the acrylic ester compounds of the present invention had  the
favarable sensitivity and noe charge trapping compared to the
comparative photoconductors (4) to (10) with the conventional acrylic
ester compounds since they had the small half decay exposure and no
rest potential. Therefore, these photoconductors had the favorable
charge transport property.

Evaluation Example 1 {elution from cured film) and Evaluation
Example 2 (evaluation of charge transport property) indicate that the
acrylic ester compounds of the present invention was able to satisfy
simultaneously the formation of a high-density cross-linking structure by

means of a chain reaction which could meet the mechanical durability
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1s with 160 Wcm irradi ation di stance ~f 110 nm
irradiation intensity of { 750 mWcnR and irradiation

woRHa2n087 240 seconds. The sanpl e was further gergdzoatsgerss

130 C for 20 minutes to forma cross-1linking charge
transport |ayer having a thickness of 5.0 m Thus,

apd3 hept 2 vesistaces andCTtibe PRAoTelopoemsd ofakhe favarable charge
el ectrophot ogr aphi ¢ phot oconduct or of the present
tremspori gropesty eiitil h‘bﬂ.unh@_ﬂﬂﬁbﬂgl shbifd eRahsfort monomers
undercoat |layer] Alkyd resin (BECKOSOL 1307-60-EL
werBgogct ured by 5 Daini ppon I nk and Chem cal s,

I ncorporated) 6 parts Mel ami ne resin ( SUPER

BE cturad by - Daini n and . ,
Chem TLPEORE GRCLUEAE: Der RS BRET of Mie iesont invention
parts. . Methyl _ethyl ketone: 50 parts , 10 | Coati ng )
ag, | haghly ?&?ﬂ%ﬂ%r?g?e gaterialei %@" IRgpurding; $he ovarigne nerganic
represented by the follow structural formula: 2.5

sprucondughsr devtices0H HO  Pol yvi nyl hutyral {XYlIL
manuf actured by UCC Inc): 0.5 parts 15 Cycl oheaanone:

<Softlpetic BxabyileyB-7ot hyl ketone: 80 parts [Coating
solution for charge transport layer] . Bi:sphenol Z
-SAlthe iR by E-BRte Hyrird iy 2R BRI AG4Y-ed by
In a reaction vessel equipped with an agitator, thermometer and
a cooling pipe, 2.1 g of p-tolyl-bis(6-methoxy-2-naphthyl)amine and GO
ml: of methylene chloride were placed. While the vessel was heing
cooled with ice, 12 ml. of a 1M methylene chloride solution of boron

tribromide was delivered by dropa into the vessel, and the mixture was

reacted at the same temperature for one hour. The temperature was

raised to a room temperature and further reacted for one hour 'Then,
the reacted solution was poured into ice water and extracted with ethyl
acetate. The organic layer was washed with water and separated, and it
was then dried with magnesium sulfate and subjected to vacuum
conceniration. Thus, the objective product was obtained with the yield
of 2.38 g-
-Synthesis of Olustrative Compound F-9: p-tolyl-bis(6-acryloxy-2-
naphtbyllamine-

In a reaction vessel equipped with an agitator, thermometer, a
cooling pipe and a d.rc-apping funnel, 2.25 g of p-tolyl-bis(6-hydroxy-2-

naphthyDamine, 1.76 g of triesthylamine and 25 mL of tetrahydrofuran
200
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20

Teijin Chemicals, Ltd.): 10 parts 20 Charge transport
represented by the follow ng struct
wo Bsfisi g [ parts 204 WD 20061121187 e
H3C H3C rf6trahydrofuran: 100 parts 1-%
were phived; vildchwaohgibated of 2 sedmdemperabuidc- Jotd (HCBessel,
manuf act ured by Shin-etau Chem cal Co., Ltd)-. 0.2
aPabitsire 2f[IRahN6E é@yﬂ!&ﬂoéhlﬁﬁﬂe%ﬁ%llllﬁLMfgteﬁhﬂi ofuran

transport layer] Radically polynerizable conpoun

ﬁ@pf@ﬁgé{m f‘gg%gg] S P Sl b ﬁbgsabactohwﬁm 18P 30
%ﬁgé%l“ ne 4 acrym%ﬁﬁ I cal) completed, the

radi cal ly pol yneri zabl e groups in a rml ecul e [ KAYARAD
reactegh gplvkien cvas cpowspdNinisoicekmaive amp extracied hwiihn gthyl
a nol ecul ar wei ght of 296, the nunmber of functional
agitatms Ohhet hﬂ&ﬂtﬁnﬁbﬂsht‘hﬁmtﬂﬁadf witle mapnesivm swifglet and
to the nunber of functional groups of 99) 10 parts 15

sHbBYRHON FHGhPRE X ceRfiRidn K erﬁee:mmof&amﬁé il paRified
initiator (I RGACURE 184 manuf act ured by G ba

Wﬁ} %SW&%@&Wﬁgﬁlpar alfﬁ}on og' f a’%“lﬂlgﬁd toluene

el ec rost at e heardn -
a5 d B{)‘E"ED W EIE %&gra{%u 1) %EIH]IE%O tﬂll.lEIl.E 1mn t]lE m]xi:ure WwiHA

one to nine, Thus, the objective product was obtained aa colorless

cryatal with the yield of 1.42 g.

CHa
—0 EECQ—T?—E-GHE (F-9)
Q H 0

(Synthetic Example B-8)

[Synthesia of 4-di-p-tolylamino-4"-bis(6-hydroxy-2-

naphthyl)aminobiphenyl]

In a reaction vessel equipped wiith an agitator, thermometer and

a cooling pipe, 279 g of p-tolylamino-4-bis(4-methoxy-2-

naphtyl)aminobiphenyl and 60 mL of methylene chloride were placed.
. While the vessel was being cooled wi_th ice, 10 mL of a 1M methylene

chloride solutiom of boron tribromide was delivered hy drops mto the

veasel, and the mixture was reacted at the same temperature for one
201



205 WD 20061121187 PCTI JP20061309769 Al at ent
el ectrostatic image bearing nenber was prepared in the

wosanprzn@nner as Exanpl e Bl except that the ragiegbiodszoores
pol ymeri zabl e conponent having a condensed pol ycyclic

aromatj c hydrocarbon in Exanple Bl was repl aced by _a
hapgt uFhe m@ﬁ%whew%dn% aprapm. dempgraiyre for one
above with the mxing ratio of 60 to 50 by nass.
heotranThemn- she - Franbed asolutionf Wwag euureledbodtat water and
I mage- beari ng nenber Al atent electrostatic inmage

SIOwiH By ] ViR tatiee P AR okghiif Qajfﬁaﬁﬁs RpdiHtd with water
Exanpl e B-1 except that the radically polyinerizable

af STBABER VS % s SAe ARG R CHBlRE AR BhIfGte and

drocarbort I'n 1"Was reéeplace

Illustrative Conponents F:22 ve. . <Ex les B-4.to
5 ouijegied P YRRUNR (TPIGPDIERAR. o Dby S3F RRIECHYR, gwoduct was
bearing nmenber Latent electrostatic inmage bearing
obiaiped svith thw xigltlef 234312t 0 15 B-8 were prepared in

the sane manner as Exanple 13 3 except that the

[Syrtheszaddiluetrdtiv: CongpnindiRi22) , charges transport
| ayer were changed to those indicated in Table 1.

<Conpry &l kddutiarA¥Rh lgéacflﬁﬁggﬁeeﬁ%gaﬁh 'Eébnh-ai:ﬁ‘éitmnmeter, a

el ectrostatic 1 mage r 20 at'ent
ehectrostatisC_i e. bearin er pf tive 4.
i PPAR FPEFRE idt, EELE of aninalthuntie:g biste-
B-1 except hat the radicall ol yxneri zabl e co nd
10 hydnm asebiaiasinnek phpani.cl. o s b trietes andaa aish Sl
a coati ncg: solution for a cross-Ilinking charge

off rteiexhydrofugas  merEx plapted, Bwihichs wiep| agiddbdl) at a room
conmpound r epresent ed
temperature. Into the vessel, a mixture of 1.0 mL of acryloyl chloride
and 2.0 mL of tetrahydrofuran was delivered by drops. The vessel was
subjected to reaction for 30 minuies at a room temperature. When the
15 reaction was completed, the reacted solution was poured into ice water
and exiracted with ethyl acetate. The extract w:aa then dred with
magnesinm sulfate and subjected to vacuum concentration. The
obtained residue was purified with a silica gel chromatography with a
mixture of n-hexane and toluene aa a solvent, where the ratio of n-

20 hexane to toluene in the wixture was one o mine. Thue, the objective

product was obtained as colorless cryetal with the yield of 1.99 g
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15

25 by the follow ng structural fornmula 206 3 WO

187 PCTIJP20061309769 H3C N_- ()—ggﬂ
wn%@gﬁ}ﬁé <Conpar ati ve Exanpl e B-2> " Prepar at 9@?&6;3"“59

| atent el ectrostatic inmage beari ng nenber A | atent
electrostatic image bearing menber of Conparative 5
Exanpl e B-2 was prepared in the sane nmanner as Exanpl e
B-1 except o £ 5 pol ymeri zabl e conpound

To aromati ¢ hydrocarbon in
a*Cr oss- I i nki ng charge
1pp|e B-1 was replaced by a

a coating sol ut i O
transport layer in

formula. H3C C. H3 Nowg#' --CH2CH, / &acceci-1, H3C 10
- <Conparative Exanplle B-3> -Preparation of Iatent

el ectrostatic imge hesgr i ing member A | atent

el ectroftati senberl of Conparative

CeCBO3—4 jpe &—ﬁﬁ,‘ﬂwer ay-#3@anpl e

B-1 eﬂ;qut M54 —thres al |y pqhyg‘rerl zabl e
conpound havi ng *2 ed polycyclic 207

(Example B-1)
-Preparation of latent electrostatic image bearing member-

An undercoat layer having a thickness of 3.5 pm, a charge
generating layer having a thickness of 0.2 pm and a charge transport
layer having a thickness of 18 um were formed by sequenkially applying
and drying a coabmg solution for an undercoat Iayer, a coating solution
for a charge generating layer and a coating solution for a charge
transport layer having the following compositions respeclively on an
aluminuwm eylinder having a2 diameter of 30 mm.

On this cha.rge‘tra.nspurt layer, a coating sﬁlutiun-fur 4 CTOSS™
hnking charge {ransport layer having the following composition was
spray-coated and let to dry for 20 minutea. 'Then, the conted layer was
cured by irradiating a light under the conditions: a metal halide Iamp
with. 160 W/cm, irradiation distance of 110 mm, irradiation intensity of
750 mW/cm? and irradiaetion time of 240 seconds.

The sample was further dried a¢ 130 °C for 20 minutes to form a

croas-linking charge transport layer having a thiclmess of 5.0 pm. Thus,

203
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WO 20061121187 PCTI JP2006/ 309769 aronmati c hydrocar bon
in a coating solution for a cross-1inking charge
wotnemzpert | ayer in Exanple B-1 was repl aced pyrapionsinerss
conmpound represented by the follow ng structural
forpula H3C N 4COCH-- CH2 _5 <Conparative Exanple B-4>
anpelgeirorhobpgiamhie t Bhetospaduetes ef ithei Frepenmfe Imvenfion was
menber A |atent el ectrostatic inage bearing nenber of
olitmipadat i ve Exanple B4 was prepared in the same
manner as Exanple B-1 except that the radically

[DeANAR mbhRREiraimdredatBiverp a condensed polycyclic

to aromatic hydrocarbon in a coating solution for a

CLOSSahnki . ' he B-1

oo B S R OdOR R . B Wl RS

foll op ng. slt tu ornula. -a H3C CH2 hT_CH=
5 C mﬁﬂ?%PPEEg'i‘}a%n%ié}'E Hgegrpgzated) § 15 G parts

-Preparation of |latent electrostatic inmage bearing

nmenbeMelamine resin (SUPER BECEAMINE manufactured by

Dainippon Ink and Chemicals, Incorporated) 4 parts
- T.ttamum oxide: 40 parts
= Methyl sthyl ketone: 50 parts

10 [Coating solution for charge generating layer]
-  Bisazo pigment represented by the following structural formula:

2.0 parts

CHg

sl

+  Polyvinylbutyral (XYHL manufacturl_ad by UCC Inc): 0.5 parts
15 . Cyelohexanone: 200 parts
*+  Methyl ethyl ketone: , 80 parts
[Coating solution for charge transport layer]
*  Bisphenol Z polycarbonate (Panlite TS-2050 manufactured by
Teijin Chemieals, Lid ): 10 paxts
20 . Charges transport material represented by the following

gtractural formnla: ] T parts
204
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WD 20061121187 PCT/ JP20061309769 A | atent
tatic i mage bearing nenber of Conpargti
wo Dgﬁn%{lg.PlS-S was prepared in the sane mnner%@mmmmg
Exanpl e B-1 except that the radically polynerizable
conmpound havi ng a condensed pol ycyclic aromatic
hydr ocarbon in qugating solution for a cross-1linking
charge s transpor? ayer in Exanple B-1 was repl aced
by a conpound repr g5e d o ow ng structura
formula. CH3 CH3 CJ 2 NN CH2CH2 OCOCH=CH2
<Conparative Exanple B Ion of |atent
el ectrostatic i mage be Qg # to Al atent
7 of, Conparative
Exanpl e $-6 was pr§pap 5 franner as Exanpl e
B-1 except that t f adi cal | y pol ymeri zabl e conpound
havi ng a condenshafspol ycyclic aromatic hydrocarbon in
a coating solution for a cross-1linking charge
transport layer in Exanple B-1 was replaced by a

corrpo.FtQﬂ ed is by the follow ng stru al
formula g&%ﬁ:@:}%@ r cHcoocn2cH2Nomi _ N Cfdﬂpa:ts
cx?.c n.c <Conpar ative Exanple B7> 209 r(C WO
20061&%&%%@@8@%%@ P L0PESent
el ectrostatic image bearing nenber

manufactured by Shin-stsu Chemical Co., Ltd): 0.2 parts

5 [Coating solution for eross-linking charpe transport layer]
= Radically polymerizable compound including a condensed
polycyclic aromatic hydrocarbon (Iustrative Compound F-9):
10 paria
*  Trimethylolpropane triacrylate as a radically polymerizable
10 compound having three or more radically polymerizable sroups in
a molecule (KAYARAD TMPTA manufactured by Nippon Kayaku
Co., Ltd. having a molecular weight of 296, the number of
functional groups of three and the ratio of the molecular weight
to the number of functional groups of 99) 10 parts
15 - 1-hydroxycyelohexy! phenyl ketone as a polymerization initiator
;:IRGAGU'RE 184 manufactured by Ciba Specialty Chemicals}

. Teirahydrofuran 100 parta
<Exampls B2

20 -Preparation of latent electrostatic image h'-.ea.ring member-
2056
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A |l atent electrostatic inmge bearing nenber of
Conparative Exanple B-7 was prepared in the sane

woresneL18as Exanpl e B-1 except that the radi calclryenoszoezes

pol ynmeri zabl e conpound having .a condensed pol ycyclic s
ar omat g ydrocarbon in a coating solution for a

Cross Hetimgaepleraring yeembar Frenprepaded in the

was repl aced by a conpound represented by the

shohe gnemyes asuExamgle f BrimskeaptHEE 00 CHANEDGH olFierizable
1~ f' ~ CH= O H3C OCH2CEbOCOCGi 3; CH2 <Con’parati¥/3;e|!,'?t
chritRlcat Bhavid® aPeeRdeitedoholfcychile iy lﬁg{ra&é;%on in

i mage bearing rrerrber A latent el ectrost atl C i

Eﬁﬁﬁ %gggfm@%n r as ggw?@l Bt WQFB}HF&‘ s F-9
wﬁ?%%%i% iRy %Eﬁﬁf%ﬁﬁoi‘ﬁvh”go%p%%di?,fﬁ?. on
for a cross-linking charge 15 transport |ayer in

-3 was replaced by a compound represented by
the followi ng structural fornmula. 210 | W 20061121187

-Pfoiat ARG 85100 1e A28 R finagd-BoAB R mémBE2OCCCL CH2
Next, the prepared |atent electrostatic inmage bearing

mb %-
Eianﬁf’*??@%“‘ SRRt O1ina SE% 2 &%ﬁé@gﬂpmdmtﬁe
ARSI s T8Shpld 3 '@xnmgeﬁ. O RS plymerizabls

component having a condensed polycyelic aromatic hydrocarbon in

Ezample B-1 was replaced by Dlustrative Components F-22 ahove.
<Examples B-4 to B-8>
-Preparation of latent electrostatic image bearing member-

Latent electrostatic image bearing members of Examples B-4 to
B-8 were prepared in the same manner as Example B-3 except that the
thicknesses of the cross-linking charge transport layer were changed to
thoss indicated in Table 1.
<Comparative Example B-1>
“Preparation of latent electrostatic image bearing member-

1 A latent electrostatic image bearing member of Comparative
Example B-1 was prepared in the same manner as Example B-1 except
that the radically polymerizable compound having a condensed polyeychic
aromatic hydrocarbon in a coating solution for a cross-linking charge
transport layer in Example B-1 was replaced by a compound represented

by the following structural formuia.
206
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S operating test, respectively. The results are shown
£ 9 to 10. <Surface obseraation> Eac
wnqug;c[?ﬁgst atic i mage bearing nmenber was vi suaﬁ?hﬁaﬁmm’
observed for the presence of cracks and film
exfoliation- { <Gel fraction 10 The gel fraction of a
cross-|inki ngsCharge transport |ayer for each { 2
| at ent el ectros) c i mage bearing nenber was obt ai ned {

as foll ows. Th, t he respective coating solution
for a cross-|inkind

chg e “transport Iayer was
directly applied t} a %o in the same
manner as respectiye Kxa es ﬁana rrpar ve

Exanpl es, and e filn1obta|ned by

photo-irradiati nd dryi ng under the sane

condi tions mmersed in tetrahydrofuran at 25 C for
five .days, the gel fraction was obtained from

Mat hematical Fornmula 1 below <Mathematical Fornmul a
1> 211 WD 20061121187 PCTI SP2006/ 309769 GCel fraction

-::(’_‘?)ﬁn prrateELimDie he cured coating comnposition
ter gf

I mrer si ng-an rying I initial mass of the cured
c Si,tiho Tabl e 9 Thi dneab of ngf ace Ge
Tertim %ettegw&hﬁaa%e SEARR A moehe g

ort| axe{at-e:lt electrostatic image bearing member of Comparative
Example B-2 was prepared in the same manner as Ezample B-1 éxcept
that the radically polymerizable compound having a condensed polyeyelic
arpomatic hydrocarbon in a coating solution for a crosa-linking charge
transport layer in Example B-1 was replaced by a compound represented

by the following structural formula.

H:C
N—Q— CH,CH,—Q— 0cot=CH, '-
H,C

<Comparative Example B-3~
-Preparation of latent electrostatic image bearing member-

A latent electrostatic image bearing member of Comparative
Example B-3 was prepared in the same manner as Example B-1 except

that the radically polymerizable compound having a condensed polyeyclic
207



Fxvmle B-1 5.0 Good 99 Elam B-2 5.0 Good 99 Easnple
B-9 5.0 Good 99 EdamB-4 1.0 Good 99 Ennple B-S 3.0
a3 EE mB-6 7.0 Good 99 Elama B 7 10 @gﬁg
WDanﬁgIﬂ@TB 6 12.0 Good 94 -Conparative | nm| ge—g- ?’g‘ﬁm’
Good 95 Cam arahva Examle B-2 5.0 Good 93 Camfive
artmtid AyBr:=AhonConc @6alingesolotion| forBa4cresgliaddde Otharge
Conparative Examle 13-5 5.0 Cracked 97 Com Live Fpm

tra®sgirf 15ydk &0 1 Mﬁrwee 8l be 4 dorApbudGegdesentad
Cor%ﬁfrlﬁve Exam | a ° GoolgMSG lg <QOerpgt| ng Thst7

t gq“ggg;?bﬁ@élgfc%ﬁﬂgred in the sane nanner as
]:'yjl?;fEé ﬁﬂgs an nparative Exanples B-1 to

B-8 except for the photoconductor of Conparative

Exanpl e B- ich had cracks in the formation of the
crosslinlon harge transport |ayer. Using these 10
phot oconduct nd a toner with silica additive,
operating te ith 50, OOO sheets of A4 paper were
performed The t oG vvere nmount ed on process

cartridges for 4 N- | T @R H=4/t an i mage
exposure |igh ur ce=Havi ng 55 nm of | aser diode of
t he renodel e gio Neo 270, manufactured by Ricoh

HC

5 <Comparative Example B-4>
-Preparation of latent elecirostatic image bearing member-
A latent E].Eﬂtl'ﬂstillﬁ(: image bearing member of Comparative
Example B-4 waa prepared in the same manner as Example B-1 except
that the radically polymerizable componnd having 8 condensed polycychic
10 aromatic hydrocarbon in a coating solution for a cross-linking charge
transport layer in Example B-1 was replaced by a compound representad

by the following structural formula.

HzC OCOCH=CH;

HoC

<Comparative Example B-5>

15 -Preparation of latent electrostatic image ].:tEEIi.'Ilg member
208
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is Conpany Ltd., was config red such that the initial

unexposed electric potential was set at -700.V. Then
WO 212880, ¢ hi cknesses of all the |ayers 212 FCTAIP20061309769

---------------------- V\D 2006/ 121187

PCT1J égoglég&o\ﬁﬁ[ c gﬁlﬂdg? méﬂbb?euf) @ﬁéﬂh\re

and d ter prin anoun

E%Eﬁiﬂﬁa%%dv{#?ﬁe%%%@@'” eé‘a%?ﬂ%ﬁ"f s Bl 51 ocus

count ed unit area. Also, the_electric potential_ of
thateﬂmpﬂ;g@@ﬂ]mm wyﬂbhm%hamﬁauﬂandeas&%ﬂymm
operation and after 50,000 printings for exam ning the
af@fhtic ey &iich ghore dauaudcalkingn sphxfen tyr al gbbss-

of Image After Wear Spots |1U62H VL Final VL 50,0011

s OB 1 gl Snpid e

Exanple B-4 Slit b and fog
hﬁtgeﬁ%w?%&fﬁg‘m%w&gﬂss Good 0.6 0 to 5 80 100
Exanple B-6 Good 0.5 0 to 6 80 100 IT = 1e B-7 Good

0.6 0 m5 85 145 Exanple B-a Slight decrease in 0.6 0

to 5 95 10 imge dem Co rative Severe decrease in
1.3 10 to 20 160 250 Exanpl E}é i ma dausity

CHy= CHCDDCH;GH;—@— ﬂ-@- CH,CH,0COCH= CH;

<Comparative Example B-6>
-Preparation of latent electrostatic image bearing member

10 A latent electrostatic image bearing member of Comperative
Example B-6 was prepared in the same manner as Example B-1 except
that the radically polymerizable compound having a condensed polycyclic
aromatic hydrocarbon in a coating solution for a cross-hnking cha!.'ge
transport layer in Example B-1 was replaced by a compound represented

15 by the following structural formula.

O O
CHy= chuucHch,_D_ NO_Q_ N-@- CHoCH,DCOCH= CHy

<Comparative Example B-7>
209
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Conparative Severe decrease in 2.1 10 to 20 160 280
Eaamle B-2 i mage de Conp native Gaud 1.2 10 to 20 85
w0 RnR11sEf fim e B-3 Conparhve Backgi aundf og Befiybidaéfwree
20 85 115 Exanple B-4 Conparative Slight decrease in
080 to 6 720 195 Exanple B-6 image density

lgtemiy eledostaticinagd bedring eiil@r?DD Exam
$-7 imge density Conpartive Severe decrease in 0.8 0

to 5 lakdil cReftdstatiS image BleRthy MSmlE 6t CmipArativ
Tables 9 to 10, the latent el ectrostatlc i mage

anﬁéiﬁmre lo s %IOY%I on regiu'saﬁar?%gﬁ:gﬁ%ﬂg%rﬁ& cept
i} B E@%&ﬁ%ﬁ%ﬁ#@hﬂ%@qﬂ PR R AceaeRsed polyercli

super j o&g&wr asj on resistance. I n partl cuI ar, a white
cayben |inca cuntingiselption foee arpseclipling charge

occur, and they had the sufficient imge 213

transport layer-in-Example WOl 200511488 b @leothpoahd 38 F&%nted
stability for long-termuse. It is evident fromt

byahedullewihgbirdctGdIfarmulye Exanpl es that these
advantages are owing to a radically .polynerizable

conpound having a specific condensed pol ycyclic

its surfa cured materi s ht ai ned fromt he

EsRuR®

OCH;CH;OCOCH: CH

arormtlgchydrocarbon and it sdj@ﬁgcﬂ
el ectros A ic imge bearing 5 i'errb r ‘ﬁlrltv%gch contigl ns on

<Comparative Example B-8>
-Preparation of latent electrostatic image bearing member

A latent electrostatic image bearing member of Comparative
Example B-8 was prepared in the same manner as Example B-1 excapt
that the radically polymerizable compound having a condensed polycyclic
. aromatic hydrocarbon in a coating solution for a cross-linking charge
transport layer in Example B-1 was replaced by a compound represented
by the following struetural formula.

210
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i5

radi cal polynerization of a radically polynerizable
conmpound having a condensed pol ycyclic aro ]
Wﬂﬁﬂ?gjﬁw% bon of the present invention has sﬁéﬁ&&f’“ﬁmwﬁg

properties. Al so, as indicated by Exanples, the

conbi nation of a radically po>~pmerizabl e conpound
havi ng a condensed pol ycyclic lo @H: ' ocar bon
and a radically polynerizable pound having three

or nore radically polynerizah §roups in a nol ecul e
provides a highly durable |3 el ectrostatic imge
bearinq,aﬁp er ace, extrenely

superi or &t Asi | ow rest potenti al
accumul ati on pr&p { mage defects. { 15

Exanples B-1 to B-8 al so sho the cured materi al
of the conposition which had phot o- cured under
the presence of photo- polyneri zqt hegLicai.or was
effective. " In addition, there T{tle & | owance

for wear after 60,000 printings when the thickness was

| ess a .5 ang,the residentj.al. 20 potenti al

accunﬁ?ﬁgi%‘ﬁ W%B’é?‘ﬁ?ﬁtﬁ%reim{”ﬁ TMage, megbers of

gel _fraction when the thickness exceeded 11.50 pm
E#ﬁmpé%raﬁjl tthe BB agpd aFloampargbive: Famples Bal ntei Bl were

when the thickness of the cross- |inking charge
subjacfedott 4 spefacsachdervabion) 4 1ged freviibn caleulation and an
phot oconductors cured under the curing conditions of

o iRl o sWereBpatitivial e The s RIts Glrk GRbivk %@@1&%%%.*‘

respect to an organic solvent based 214 :

<SRG e00e100768 on the el st on

L oo 3 Tafiith, lTRoatal Lhade Thhring Tnombes whs- viaually
observed for the presence of cracks and film exfoliation.
<Gel fraction>

The gel fraction of a cross-linking charge transport layer for each

latent electrostatic image bearing member was obtained as follows.
That is, the respective coating solution for a cross-linking charge
transport layer was directly applied to an aluminum substrate in the
game manner a3 respective Examples and Comparative ﬁxmphs, and
the film obtained by photo-irradiation and drying under the same
conditions was immersed in tetrahydrofuran at 25 °C for five days, and
the gel fraction was obtained from Mathematical Formula 1 below.

<Mathematieal Formula 1>

211
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(Exanples B-9 to b-16) -Preparation of |atent
el ectrostatic image bearing member s Latent

woeb®aki@st ati c i mage bearing nenbers of Exarrpbgﬂrﬁnaﬁg@ﬁg
8-16 were prepared in the same manner as Exanple B-1
except that the radically polyneriaable conponent
havi rigelafrachioanded -pw@/efy%nﬂas of thaemired opatiog ety position
Exanple B-1 was replaced by a mxture of [Illustrative

afeenPRRedrsi riph oxnd g fhitidhembbs chfiefita ofudc heoating

10 cross-linhing charge transport layer was 5.0 p. m

mgﬁ%ﬁ{%ﬁ) ned | atent electrostatic inmage bearing
ers were evaluated for surface observati on and

Tg@gﬁractl on in the same manner as Exanple B-1. The
ts are shown in Table 11.. Using these prepared

[atent electrosfati c I'Tageesberari ng 15| an
toner with sili¢a addickdssBakaperatih %;? ure‘gﬂ%:}mm
perfornmed in th¢ ChspmTnieadayagudx h “%“é”i The
I eSEahripla®-E ShoWwn 1 n Tabls@ 12. Tabl  11Gded | nsk r at r pes
Conpastpth ND. SUlE ace Cbsarvalim ~' pu Redbl el B-9 a3
(GO OHm%ple BEXanpl ¢B10 F- 42 B@od 99 >pm |Ged 11| F- 29 99
(GOOHxa®pls BEXanpl ¢ B-32 G A.40Good 99 1k 2-Gded 13-[14 Goowd
99 FamipRlPes B-14|G 19 Good09 v Farm | ebdegd 15 F- 40 &8od
99 EaaipleB-A40 F41 Good 98 7.R15 WO 20061134187 09
PCTExRRHBO6T 309769 10.0 Good ny
Exzmpl= B-H 12.0 Gaod 84
Comparabive Example B-1 5.0 Gaod g5
Comparative Exampla B-2 5.0 Good 53
Comparative Exemple B-3 5.4 Good o6
Comparakive Example B-4 5.0 Good :]1]
Comparative Ezample B-5 5.0 Cracked o7
Comparative Example E-6 5.0 Good 9B
Comparative Exampla B-7 5.0 Good a4
Cemparative Exampla B-8 b.0 Good 1]
5 <Operaiing Test>

Photoconductors were prepared in the same manner as Examples
B-1 to B-8 and Comparative Examples B-1 to B-8 except for the
photoconductor of Comparative Example B-6 which Had cracks in the
formation of the ecrosslinking charge transport layer. Using these

10 photoconductors and a toner with silica additive, operating tests with
50,000 sheeta of Ad paper were performed.

The photoconductors were monnted on process cartridges for
electrophotography, and an imege exposure light source having 655 nm
of lager diode of the remodeled imagio Neo 270, manufactured by Ricoh

15 Company Ltd., was configured such that the initial unexposed electric

potenital was set at -700 V. Then, the film thicknessea of all the layers
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10

H2C Hc-0 0-GCHCH2 CH3 0 N O (F-40) HzC=H-t-0
OE-CCHz CloHzl o0 Jl acp:~HCHO N OGCGCCH

WO ZROSYINET, s H3 C CHs H3C CHs O HzCH O o- PEI#EE906/309760
(F-42) 216 | WD 20061121187 PCT/ JP200( 1309769 ONCE

oH Byl 5 R R Ry e

tha w ar g/if‘ijmu%t was ca]cctﬁated from the difference thereof, and the

number of white spots in a solid image area was counted per unit area.

Also, the electric potential of the exposed area (VL) was measured

prior to the operation and after 50,000 printings for examining the rest

potential accumulation property.

Table 10
Tmags After Wear $:£ Initinl VL | Final VL
50.000 Gopies {(um} | (count100en?) -V )
Example B-1 Good 0.5 Otod a0 100
Example B-2 Good 0.6 i to 5 80 100
Exampla B-3 Good 05 ta B 80 100
Example B-4 | Slight backgeound fog 0.8 Gto 5 50 100
Exampla B-5 {Food 0.6 1o G 80 1083
Example B-6 Good 0.5 Okab 80 100
Example B-7 Good 0.6 Ot 5 85 145
ExampleB-g | Slshidecraasain 0.6 Gta5 95 160
imaga density
Comparabive Severe decroase in
. 180 250
E 1o B-1 image depsi 13 10 o 20
Comparabive Severe decrense in
X bl 180 230
Examyple B-2 imaga denaity 21 110
Comparabive :
Easmple B-8 Good 12 10 ta 20 85 120
Comparabve
ple B-d Background fog 27 10 to 20 85 115
Comperative | Slight derreasa in
Exampla B-6 \ density 0.3 0te b 120 195
Comparative Sevare docrrase in
Exampls B-7 , density 1.0 0ikbh 120 200
Commparativa Severa dacreass in
150 240
Examplo B-8 image denmity 04 O0toS

As indicated in Tables 9 to 10, the latent elecirostatic image

bearing members of Examples B-1 to B-8 on one hand had the more

superior abrasion resistance and on the other hand enabled an image

printing with fewer defects among the organic photoconductors with

superior abrasion resigtance.

In particular, a white spof caused by sihica

stinging was less likely to occur, and they had the sufficient image
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13

20

25

CH CH CHa CHa N (0-19) H Ha 217 | WO 2006/ 121187

FCr/JP2006/ 309769 Table 12 I mage After War Nunber U
wobbisiihflgz VL Final VL 60,000 copies white Spekgmbstidsnotss

(untnooem (V) (_v) l.ramto B-9 Good 0.5 0 to 5 80

100 Exam B-10 Good 0.6 Oto 5 85 105 Exam B-11 Good

sbabiliy t for5laQ-tdtn weenplte iB-evdd«eo drcin 6ts teonsp aisok) with

Exanple B13 Good 0.5 0 to 5 85 105 Exanple B-14 Good

Srdided Eﬁﬁl%ﬂﬁs bt fHeRe Bldrdataged are b gbiP A fddically
Le B-16 Good 05 0 to 6 90 110 The results in Tables 11

ARACEASH 7410 O R A
R Bn? G o Ao, S FECTBARR B

corrgound .of the present invention has a structural
mambenmhbich contgige onyids spolack scunedomaberial ehtaimtd from the
transport

radical polymerization of a radically polymerizable compound having a

condensed polycyelic aromatic hydrocarhon of the present invention has
superior properfies. Also, ag indicated by Examples, the combination of
a radically polymerizable compound having a condensed polyeyclic
aromatic hydroearbon and a radically polymerizable compound having
three or more radically polymerizable groups in a molecule provides a
highly durable latent electzostatic image bearmg member with smooth
surface, extremely superior abrasion resistance, low rest potential
accumulation property and fewer image defocts.

Examples B-1 to B-8 also show that the cured material of the
composition which had been photo-cured under the presence of photo-
polymerization initiator was effective.

In addition, there was little allowance for wear after 50,000
printings when the thickness was less than 1.5 pm, and the residential
potential accumulation property degraded with the decrease in gel
fraction when the thickness ezceeded 11.50 pm. Therafore, the
favorable properties were maintained when the thickness of the cross-
linking charge transport layer was 1.5 pm to 115 pm.  The
photoconductors cured under the curing conditions of Examples were

determined practically insoluble with respect to an organic solvent based
214




property, as well as an acrylic ester or nmethacrylic
est er group in a 10 nolecule, and it can form.a
WO INIZEE Wi th hi gh crosslink density by neanBCHIP#06/309769
chain reaction-' Therefore, the acrylic ester conpound
S thef FSICH MRS Btalr § C - 50 t 1 al -
Duse}a f%@ an organic electrop oeograp it?:!lrla Eﬁ}:SHo? abrasion
hot.ocondugt or, ap.,af.gani ¢ EL, organj ¢ TFT and.,.an
BB MO e PP Ry oA R e i
orm ng apparatus and process cartridge using the
i"é‘lﬂﬁeB'eEgF'?béléti c i mage bearing member of the
resent invention may he widely used for a full-color
'Ex:mzimgunmfﬂhhmt elbétrbstatiesmmm benfing mémber-ect
el ectrophotographic nmulti-col or image devel oping

5 Syst eNutentf élbdfroBAtes 1nAEE b ﬁiaﬁﬁgraaumﬁﬂ%ﬂ'es B9 to
plain paper 20 facsimle. A 218 WO 2006112118

LA e PAOpHE B unb ot el W b lpaIR e (SRR the

b <CGener al rmula (1)-> FO HC G-I -OAT N )
eofetlly polsibelipabl GRmapavE: niaTiReche cendsaed, Rolyeydic
(1), Itr and R2 are the sane of different and

araprEs chydeocaybon gon Exampler Bal rmeas tieplpcaedp by Aa | maxkdre of

Are are the sane or different and represent any one of

HustrativeoCompomenits csluxeli deaMable drloupThehilsibkiiees bEvéach

a bival ent ,
10  croes-linking charge transport layer was 5.0 pm.

The obtained latent elecirostatic image bearing members were
evaluated for surface observation and gel fracbon m the same manner as
Example B-1. The roesults are shown in Table 11.

Using these prepared latent electrostatic image bearing membar

15 and a toner with silica additive, operating tests were performed in the

same manner as Example B-1. The results are shown in Table 12.

Table 11
Llustrative Compound Mo. | Surface Obsarvakion G‘”{%}‘““"“
Example B-9 F-3 Good 99
Example B-10 F-42 Gocd a9
Exampla B-11 F-29 Good g9
Ezemple B-12 G-7 Good op
Expmyla B-13 314 Good 99
Examnle B-14 a-19 CGood i)
Example B-15 F-40 Good 90
Example B-18 Fdl Good 99
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10 substituent and a condensed polycyclic aromatic
hydr ocarbon group which may have a substituent; and

woAWRnhaRE esents an al kyl group which may havepew.mwﬁmwﬁg

substituent, an aral kyl group which may have
substituent, an aryl group which may have a
substituent, a condense ol ycyclic hydrocarbon group
whi ch may 15 have a sub tuent or a heterocyclic
group which nay have afstpstituent, and each

-mnth the al kyl group, the

e [ry RUp, the condensed

pol ycyclic hydroca aYa] Mpsor the heterfeyclic
group thr egtge-N-004 Ciy ¥Coac-gacifhe acrylic ester
conpound accdt di ng e mf, 28 ereln t he conpound
represented by General Formula (1) is a conmpound
represented by General Formula (1.1) below 219 x A -
-------------------- WD 20061121187 PCTI JP20061309769
<CGeneral Formul a (1-1)> O As O If U HRGCG-CGCOy -

-CG-CA2 R M -4- UMW(R&c(mﬂjMHem in
General Formula (1 1) and Ware the sanme or
di fferent and represe hydrogen atom or a net hyl
group; ;
D (F-40)
FaC=G- 6—0 ::r—x‘,‘—ﬁ-u::1-|2

(F-41)

(F-42)

216
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5 R3, R, Rs and Rs represent an al kyl group which may
have_a__substituent, an al koxy group which may have a
wu%ﬁ:ﬁgﬂ?'ﬁent, an aryl group which may have afCTAP20065309769
substituent, a heterpcyclic group whi ch nmay have a
substituent or hal ogen ato A«e is equivalent to
that in Genera | a toa, b, c and d are
the sane or dlffzizimx present an i nteger of

zero to four. 3. The akrylic ester conpound according
to daim1l, wherein th conpound represented by
Ceneral Fornmula (1) i. conpound represented by
General Formula (1-2) “peél ow- ~s -Ceneral Formula
(1-2)> Ra.NRa 4 QL0 HNGCC N O CCCHZre®) P C, --
-ON (R) f (f 1) g] it, wherein, in General
Formula (1-2), Rg.,an ire the sane or different
and represent a hydrgg f ®&m or a net hyl group; 2220
{ 3 W 200611211= 20061809769 R9, Ri o, Rn and
R12 repHss iﬁu a : —ghilei=0By have a
substituent”? an aklkéd oub whi cH may have a
substatuent, an aryl group which nay have a
substituent, a heterocyclic group which may

- -

D

Hzﬂ'ﬁ-c-ﬂ o-c—ﬁ-mﬂ
;. >4 83

(C-19)
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10

15

20

have a substituent or a hal ogen atom 5 Ar4 represents
an al kyl ene group which may have a substituent, an
wo3hokh8&s9roup which may have a substituent ]¥ﬁh$
condense pol ycyclic hydrocarbon group mhlcgdm ;ﬁgmg
a subs tituent or a bivalent heterocyclic group which
TaBle M@ave a substituent; Rza and Rxa represent an al kyl
group which nmay have a 10 substituent, an a'ral kpl
group whi £hrggy shave| aysybst i Nemberof an acyl viof ompr v,
whi ch may | hawgo 8asubpt i t uent Whataibester dcycl i c gfoup
i _h.aue_a&nsﬁlﬂu:r{mﬂhﬂﬂﬂmﬂﬁrdpn&m (874

y hn Oy o Tal wilite§ mdy h#le a 100

, :;_t__,_ﬁ,d_&a_ﬁ_nd?:ﬁQl b aPtH® han ded 85 0gei hedf¥ o
- y 1 afld 185 o Otol and h Ao the déhp

2 & weddntl an lnrh‘gnpr of B9oroltolls

YL r\nrrﬂr#?ﬁ\d aqcor@Png {o @i

m \, .,”‘ ,,\,Y'\:*dr]'\. ', @8 obr oc @iy bl coB8r o | E0dM 5
_gg;%d_r_ﬁpﬂégent ed “}Sgé Genﬁr al 98or M| g 110
W wo bol&11b1188 9T/ 1920088 300k /Q 110

<Genorgl AR A kiR 1N 67328 Fndieate A7 the latont

slectrostatic image bearing members of Examplea B-9 to B-16 show the

superior properties similarly to those of Examples B-1 io B-8.

Industrial Applicability

An acrylic ester compound of the present invemtion has a
structural unit with a charge transporting function, ie. hole transport
property, as well as an acrylic ester or methacrylic ester group in a
molecule, and it can form a polymer with high crosslink demsity by
means of a cham reaction. * Therefore, the acrylic ester compound is
effective as an_organic semiconductor material used for an organic
electrophotographic photoconductor, an organic EL, an organic TFT and
an organic solar eell,

An image forming method, image forming apparatus and process
cartridge using the latent electrostatic image bearing member of the
premnﬂ:hﬁmnﬁnn1may'havﬁdahrusedibrzlﬁﬂ}udhu'muuﬁng:nadﬁnﬂ
which uges a direct or indirect electrophotographic mulfi-color image
developing system, a full-color laser printer and a fudl-color plain paper
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10

13

20

LR=7~i 14 (Alik L 41 wherein, in General Formula

é R15 and Ras are the sane or different and
wn&.@&p yg

fit a hydrogen atomor a methyl group; PET/EF2006/309769
Ria, Rig, Rao, Raa and Raa represent an al kyl group
which may have a substi {yeRipqgan al koxy group which
may have a substituent, an arﬁ‘ group which may, have

a subgtituept, a heterocyclic up. whi ch have a

Subat It uent Abacie G eShE oamintBePintn sbrmdtis sggfetuted

an_al kyl _grou ich may have a |a substituent, an
hﬁ B%swwgmﬁﬁk have a substituent, an aryl

group mhlch may have a substituent, a heterocyclic
<GenspalMPohulm{l}>have a substituent or a condensed

pol ycyclic hydrocarbon group which may have a
aubsti t aent, g Rai and R22, gay be bondeg, t ogether to

form a heterogycle; and k, I, |n an n are the
same or (ifferant @nq)regjrre%ptman zero to
faqur. 5. acrylillc eater con‘poundoh_ ng a stHFucture
represented by eral Fornmula (2) begyow= 222
<CGeneral Formula (2)> RR7 g Arlo RRB I I | 1 1"

Fi 2C=C-- -O-AN -N-Aro-N-- ArmD! -CCH2 * b vvherel n,
i n Cowbeminponn{ieasta) ForandantDRR eogr Bécane she same or

hydr ogen atom or a nethyl group, respectively; Ars and
difereat nadanpresuntenBy dfogewonitin 6P hematlogireon;

Ar! and Ar? are the same or different and represent any one of
two or more aromatic hydrocarbon groups which may have a avalent
gubstituent and a condensed polycyclic aromatic hydrocarbon group
which may have a substituent: and

Ar?® represents an alkyl group which may have a substituent, an
aralkyl group which may have a substituent, an aryl group which may
have a gubstituent, a condensed polycyelic hydrocarbon glmup which may
have a subsztituent or a hetarocyclic group which may have a substituent,
and each substituent may be bonded with the alkyl group, the aralkyl
group, the aryl group, the condensed polycyclic hydrocarbon group or the
heterocyclic group through N, O, CHz or C{CHys.

2. The éc:rj']in ester compound aceording to Claim 1,

wherein the compound represented by General Formula (1) is a

compound represented by General Formula (1-1) below:
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10

15

hydr ocar bon groups which may have a bival ent
substituent and a condensed polycyclic aromatic
wo Bied/196GaF bon group which may have a substitug ﬁi‘ﬂﬂﬁmmﬂ
and A/10 represents an al kyl group which may have a
substituent, an aral kyl group which may have a
Fernulakld)y| group which may have a
substituent or a heterocyclic group which may have a
substltuewt and Ara represgnis an al kyl ene grgup
whi ch nay have a bival ent ﬁbstltuent an aryHene
G ve yBorCi=CHy
het er gcycl i cgdrou

substfueat. Y% __The a )[I

to daimb5, inth onp

Ceneral For mul é) |s€

General Formula ( el ovv: General Fornmula (2- 1)> O

Rat R32 O HZC;CFC-O N-A-N =0OCl11 -CCH2 11 ,( R25

R26 Wwherqin, kin) Gehbkdd) Forale-1(1203 R0aaA0R4 524 1hé same or
PCT/ J220061309769 wherein, in CGeneral Fornmula (2-1),

diffdread dnRA@preerithEh§ atofth b ﬁ@&% pps osent a

hydr ogen atom or a mnethyl group; rcr 29 and

Eﬁgs{ ! 'ng'ﬁ‘te Eﬁ E%o%ép%f%ﬁg %%ﬁ#ﬁ% may have a

ubatituent, an aryl
s&bsqa en%, an afkoxy Bérnup which may have a substituent, an aryl

group which may have a substituent, 2 heterocyclic group which may
have a substituent or a halogen atoms; .

Ar? ig equivalent to that in General Formula (1); and

8, b, c and d are the same or different and represent an integer of
zero to four.

3. The acrylic ester compound according to Claim 1,

wherein the compound represented by General Formula (1) is &
compound represented by General Formula (1-2) below:
<@eneral Formula (1-2)>

R‘IE\. ..-R 14

z

4

O

HZ@E:&_OG—C r}_@ E—C—CH2

(Rs), (R«u)f ), (9,

wherein, in Gensral Formula (1-2), Ry and Rs are the sams or

z—a-—-

different and represent a hydrogen atom or a methyl group;
220
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5 group which may have a aubstituent, a heterocyclic
w(}%@gﬁwj ich may have a substituent or a hal ggen atom
Hd"Raj represent an alkyl group which n& HW@G’%‘H““
substituent, an arallyl group which may have a

Subst F‘?‘-’ﬂi’ﬁ% RATE Mg SRR T AERY el rbich may bave a
slBRhiodton Y h?é%éﬁﬁ?%}i g Rafi e bl & el

For mul a, 2) ad p, q,.r and s are the sanme or
EZPHR SF WAy Papees @f\lbﬂﬁlﬁu?% ey dreterocygle groppf whicly may
A manufacturing internmedi ate of the acrylic ester 15

heyeposnhstitopnt oe nt lsalopyn Géowms al Fornul a (1-1), wherein

the manufacturing internediate is a hydroxy compound

P FHe iy
° ngﬂneu a (1-1- %’)’fira'g@\fvh )a (k)pé (R5J c%eam%dfg%%ment’

r ep esentéIEI ﬁ%ﬁ&* gr oup vvh| gﬂh“%ﬁﬂa]}u%ﬁy %Wa]ggt WhakRsed
Q&%@ﬁl‘f’ E‘@' H{?“ﬂ%ﬂ“’g lrg}lf's‘)% %HMFE lﬁ%ﬁ %ﬁb@nﬁxeﬁ:"o‘i a bivalent

substituent, a heterocyclic group which may have a
whidghalsgydiave s subpkituendpr esent s an al kyl

group which may have a substituent, an aral kyl group

whi chRamyarhvE e mpyesédtuent , aliyl apydumg’ ebichhinaly Hive a

have a substituent a condensed pol ycycl i ¢ hydrocarbon

10  sEb&tiRucHR %ﬂlg/@kﬁh‘ VRS 1 hHS hatl a2 HBESEHARMC dif aryl

gr oup V\,hl ch ave a subst I tuent,
group which may have a substituent, a heterocyclic group which may

have a substituent or a condensed polycyclic hydrocarbon group which
may have a substituent, and Ri3 and Ri4 may be bonded together to form,
a heterocycle; and
15 e, f, g and h are the same or different and represent an intager of
zero to four.
4. The acrylic ester compound according to Claim 1,
wherein the compound represented by General Formula (1) is a

compound represented by General Formula (1-3) below:

221
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10

15

and each substituent may be banded with the al kyl
group, the aralkyl group, the aryl group, the

WO 286/iA%e pol ycyclic hydrocarbon group or tHRCTAIF2006/309769

heterocyclic group through Ny 0, CH2 or C(CH) 2; and a,
, C d are_tlie same or different and represent an
{(?ﬁ?%'@i&dﬂb'm’ﬁﬂz;l o four. 8. A manufacturing
internmedi ate of the acrylic ester conpound
represented by Ceneral ﬁ?rnulﬁ (1-2), wherein the
manuf act uri ng i nt er medi ate{s A hydroxy conpound
represented by General For
<CGeneral Fornmula (1-2- 1)j
("~ o Rlo)f (R4g (R12)h §
(1-2-1), Rs, Ro, RI and
group which may have a subslituent, an al koxy group
whi ch may have a substitught™ an .aryl group which may
have a 225 WD 2006112118
substituent, a heterocycli
substi t uen or

al kyHgireCy

R14 Ar4d HO cON
in General Fornul a

s up whi ch mayghave a
a hal ogen a om Are repr%a_&t_ﬁ%
aryl ene éTr X sY ht, aRwval ent
het er ocyc 8¢ ubstltuent or
a bivalent cond B anon group

IO
' ReAd p
whi ch nay have g f7E’ostht represent an
al kyl group whi ch nmay have a substltuent an aral kyl

groug ﬂ@le%lz?. maﬁﬁhav SUb : |(&u§)n Ris amf‘@;s are the same or

different and represent a hydrogen atom or a methyl group;

Riv, Ria, Ris, Rap, Bes and Res represent an alkyl group which may
have a substituent, an alkoxy group which may have a substituent, an
aryl group which may. have a substifuent, a hetervcyclic group which
may have a subsiituent or 2 halogen atom;

Ro; and Ry represent an alkyl group which may have a
substituent, an aralkyl group which may have a substituent, an aryl
group which may have a substituent, a beterocyclic group which may
have a substituent or a condensad polycyclic hydrocarbon group which
may have a substituent, and Rz and Rz may be bonded together to form
a heterocycle; and

i, , k, L, m and n are the same or different and represent an
integer of zero to four.

5. An acrylic eater compound having a structure represented

by General Formula (2) below:
222




group which may have a substituent, a heterocyclic
group which may 16 have a aubstituent or a condensed
pol ycycl i ¢ hydrocarbon group which nmay have a
substituent, and Rns and Rio may be bonded together to

fo and e, f, g and h are the sane or
%@? %?mw“?%@esent an integer of zero to four.

9 A manufacturing internedi ate of the acrylic ester
conpoun'i;% epr esent ed byApeneralAlFornul a (1-3),mwWherein
t he rran% Hcturi ng int e;ge%r ate 0a hydroxy cc@?@und

r (es.e or £

SRR W@ oé?ﬁ ;‘.3{ JP?&!'%

Fornula(l %31)> W, N 11 ~Im Ho H 2,0 I wher ei n,
i n General rmula (1-3-1), R17, R18, Ri g, u, Rzs
and Ras represent an al kyl group which may have a

SRBereenin Gl Sredytntah B AlDs B8 Fobresent a
hrdgq%%iﬂiéf‘eﬁiﬁ% o YRS °'rr'e§P M and R22 1 epr ecent

A S e e
h},rdjtazl%ggﬁow ol Chwnﬁ}/chha}:\ﬁgyah%%s“%ue tht sﬁét?{u%%can a
condensed polycyclic aromatic hydrocarbon group which may have a
substituent;

Aw and A;p represents an alkyl group which may have a
substituent, an aralkyl group which may have a substituent, an aryl
group which may have a substituent or a heterocyclic group which may
have a substituent, and

Am represents an alkylene group which may have a bivalent
substituent, an arylene group which may have a bivalent substituent or
a heterocyclic group which may have a bivalenl substituent.

6. The acrylic ester compound according to Claim 5,

wherein the compound represented by General Formula (2) is a
compound represented by General Formula (2-1) below:

«<(General Formula {(2- 1)>

0 31

O
li I
Hzc—c:—c o N_ af—h =, 0—C—C=CH,
@‘C % s

{ IF"?-'7‘)11 {R?B}tt {Rﬁ}r { Rﬁ“
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have a substiteient or a condensed polycyclic
hydr ocar bon group which nmay have a substituent, and

WO 6318572 may be bonded toget her to form a PCTAF2006/30976%
heterocycle; and i, j, 1, m and m are t he same or

di fferent and r e “, f_zero to

f our . %S“HR %‘E’Eﬂi% angsResgre the same or
est er corrpound r epr esent ed by General Formula (2-1),
daffneat And e DREIRITER

T} Akozn o2l Bebhylsgravpy dr oxy
compound represented by General Fornula (2. 1 1)

bel owltzR Rhs; Rap and-Rao-repressifd ﬁﬂ(iﬂ.kﬂrlzéﬂcﬁfp have a
PCTI JP2006/ 309769 <Gener aI For mul a (2 1 1) R31 R%E

EhGﬁe)%teirmgln tF)(??ﬁrrualﬂe ‘% I@ﬁf%@ and %\g@@%ﬂrégﬂt Qu-yl
g aﬁ%ﬁ&%ﬁ&ﬁhﬁﬁ%s@\ﬁ%ﬁfﬁm Heasioesdie groee grbi

Whl ch ..have a _sybstituent, a heterocycl ic group

hgre & tHeRiona I 8/ or a hal ogen atom Rsl
and' R32 represent an ahhkl group which nay have a
substRnueim'f Ba aepriedntgmaumbdyl cgromgy which amay have a

substituent, an aryl 10 group which may have a
Bﬁéﬁlﬁiehb,eﬁh araliyh @6t Cwhidle 84 Wavil iaC Bub@Yinent, an aryl
group which may have a substituent, a heterocyclic group which may

10 have a substituent or a heterocyclic group which may have a substituent;
Ard i equivalent to that in General Formula (2); and
P, 4, r and 5 are the same or different and represent an integer of
zero to four.
7. | A manufacturing intermediate of the acrylic ester
15 compound represented by General Formula (1-1),
wherein the manufacturing intermediate is a bydroxy compound
represented by General Formula (1-1-1) below:

<(3eneral Formula (1-1-1)>

W@—Q

(R“)h R5)c Ra)d

20 wherein, in General Formula (1-1-1), Rs, R4, Rs and R represent

an alkyl group which may have a substituent, an alkoxy group which
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have a substituent; Are represents an al kyl ene group
whi ch may have a substituent, an arylene group which
may have a snhatituent, a bivalent heterocyclic group
whi ch may have a substituent or a bival ent condensed

ma S35 i o G 5 VB KD,
oS bl w iihs eI .

wherein the hydroxyl conpound represented by General
Fonl reprexgntd -an k greve twebickh mandapeoy| suwhstdtend an
or nethacryloyl chloride, f 228 --------- - -- -- ---
aralWgl 22060 hidy nRGT Ihhﬁ@Oﬂ(ylﬂmmms%n&ndJ oeapwhach may
(1-1.1) Acs FIO-N( )a ( )b (Ral'ld wherein, in

havéanailsstitnent)h @ondehsdd pobycydlicAby dieaRgor gpmﬁs effiichafay
al kyl group which nay have a substituent, al koxy

havé a0HhsMieRt o2 IR¥tdYREclRe BHOS) WHRR mad hdfd h stbltRuent,
whi ch may have a substituent, a heterocycl ic group

andV\@Hc‘IP sUBYGORNA e BE! 1 61&';‘.?15\1 69{ %@aﬂifﬂ g‘i’&?@‘ 10 dralkyl

ra represents an -al ky grou

?j[te! si_rt’ﬁ rém ghthg )?ﬁn5¥ 5%‘[ %ﬁ)?}gﬁﬂkggw%%ﬁéﬂ% group or the
heta%ﬁ? & “e”%ﬂt%%ﬂi%“@oieﬁ by F or eyl i o
o OU'B c an hd ?frg t evs?anﬁe%%b t:rggg tand represent an integer of

zero to four.

B. A manufacturing intermediate of the acrylic ester
compound represented by General Formula (1-2),

wherein the manufacturing intermediate 15 a hydroxy compound
repreaented by General Formula (1-2-1) below:

<General Formula {1-2- 1)>

wherein, in General Formula {1-2-1), Rg, R, Ri1 and Rp
represent an alkyl group which may have a substituent, an alkoxy group

which may have a substituent, an aryl group which may have a
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and each substituent may be bonded with the al kyl
group, the aralkyl group, the aryl group, the
woconsckznmed pol ycyclic hydrocarbon group or th@{:‘[‘,fmm}ﬁﬂngjﬁg
het erocyclic group through N,.0, CHs or C(CH9)2 and a,
b, ¢c and d are the sane or different and represent an
tof heterogyelie greuprwhich mayhaws af gebstituent or a
manufacturing an acrylic ester conpound, wherein. the

hhlogpenatbomsonpound represented by General Fornmul a
(1-2-1) is reacted wi th acryloyl chloride or

met hagiy %ﬁle dgkg hiH B4R hate % é&.ﬁs

WD 2006/ 121187- PCTI JP2006/ 309769 R13,~"R14 14 Ar I

ﬂeo%ﬁé% gl fHith oy h%@éié%éﬁawgﬁﬁ A piep? inﬁ%e""mmhc
S ER IR IBAY irona APDUFIRS OF e hiTAlgRt Eopfempe polycyelic

Whl ch may have a 5 substituent, a heterocycl ic group

hydrashrbey gtmuewehlsh msay hawen sbskitubntogen atom Ar 4

represents an al kyl ene group which may have a

substRiguenid Rah mipybsuiet @ﬁpuﬂl:ngﬁ ﬁ have a
substituent, a bival ent heterocycllc group mhlc

Eﬁhgétﬁn%rocgib%iﬁﬂg%#mﬂi?ﬁy ve a sugﬂ]tjltuent eu‘;v,rl

i Fhileh SREEENe & %Léﬁlue‘ﬂto%ph‘“@ Sy R SRS 1$hich may
10 have a substituent or a condensed polycyclic hydrocarbon proup which
may have a substifuent, and Ri3 and Ris may be bonded together to form
a haterocyele: and
e, £, g and h are the same or different and represent am integer of
zero to four.
15 9. A manufacturing initermediate of the acrylic ester
compound represented by General Formula (1-3),
wherein the manufacturing intermediaie is a hydroxy compound

represented by General Formuls (1-3-1) below:
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15

substituent, an aral kyl group which may have a

wo StRatdhpent, an aryl group which may have ap% ;mg.mg

substituent, a heterocyclic group which may ave
substituent or a condensed pol ycyclic hydrocarbon
<GeAssn] Wirghum{1r®y)kave a substituent, and Ris and R14
may be bonded together to form a heterocycle; and e,
f; g and h are the sane or different and represent
an.integer of zero to fgur.,13. A nethod for
manuf acturing an acrylic e#er conpound, 20 wherein
the hydroxyl conpound repregented by General Fornula
(1-3-1) is reacted with a'ry ) chl ori de or
met hacryl oyl chloride: 230w -'--=---------- WO
2006/ 121187 PCTIJP20061309139 General Formula (1-3.1)
Rat, NR=n Ho T~ yy f OHi (Rp7/}j ("1k rr " R4l
mhereln i n General #81™ Rig, R g, R0, R23
and 11,24 represent an aI«yI i,ch may have a
substi t uent ariQyrke " X may have a
substituent, an @ gnave a

substituent, a hetgn LC grQUP waich may have a
substituent or a ‘hdfiogén m’*o% ' antl R2 represent an
al kyl group which may have a substituent, an ar al kyl
group whi ch may_have substl uegb an ar yI group
whi cwhexeihai @emm%t]ﬁt%ﬂlﬂ 1 taﬂmcwpllﬁlﬂgMpRﬁ and

whi ch may
Rzs represent an alkyl group which may have a substituent, an alkoxy

group which may have a substituent, an aryl group which may have a
substituent, a heterceyclic group which may have a substituent or a
halogen atom:

Rsy and Rz represent an alkyl group which may have a
aubstituent, an aralkyl group which may have a substituent, an aryl
aroup which may have a substituent, a heterocyclic group which may
have a substituent or a condensed polycyclic hydrocarbon group which
may have a substituent, and Ba1 and Ras may be bonded together to form
a heterocycle; and

i, j, k, 1, m and m are ths same or different end represent an
mieger of zero to four.

10. A manufacturing intermediate of the acrylic ester
compound represented by General Formula (2-1),

wherein the manufacturing intermediate is a hydroxy compoend

represanted by General Formula (2-1-1) below:
297
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have a substituent or a condensed pol ycyclic
hydr ocar bon group whi ch may have a substituent, and Rl

wuauutul?em;'rmy be bonded together to forma het gtggmﬂgmg

and i, j, k, 1, mand m are the sane or different and
reprqigﬁﬂ,t an_ is teger of zero to four. 14. A nethod
ﬂl(ﬁ' ¥ acrylic ester conpound, wherein
t he hydroxyl corrpound represented by General Fornula
(2-1-1) is reacted with acryloyl chloride or
met hacryl oyl chloride: neraai,ForrruI a (2-1-1)> 231
WA 20061121187 PCTI JP20 0976p R39 R32 HO NAra N/
SOH R\ p7 ;ﬁ &Hl

Formul a Ras an Rae t an
al kyl groyp ave a sub koxy
group whi may hav substltuen

whi ch may ﬁﬁyi) L;bsﬂ‘@?{;l t uent, ocy IR@ group
whi ch may hav stituent or a ha ogen ato

and R32 represent an al kyl group which may have a
substituent, an aral kyl group which may have a

substwﬂjaﬂm:,, B @eybralgPowmulhi ¢ 1FHy Ra¥eRds, Bm and R

substit uent or a heterocyclic group whi ch may 1o have

rébriﬂﬁgﬁgha sub 1§Puent 5‘%19 ary ﬁ‘%%%n&h%wgmup
g BB 0SSR B T e o
sgm y{q%le%t %géﬁ%%é]?co rlgrgag UD]JJ.\T]:: %ﬁaymﬁ/aﬁea\;e sgbshtuent OF a
halogen atom;

Rs1 and Rgz represent an alkyl group which may have a
substituent, an aralkyl group which may have a subétituent, an aryl
group which may have a aubstituent or a heteroeyclic group which may
bave a substituent;

Ar? represents an alkylene group which may have a substituent,
an arylene group which may have a subatituent, a bivalent heterocyclic
group which may have a substituent or a bivalent condensed polycyclic
hydrocarbon group which may have a substituent; and

P. 4, T and s are the same or different and represent an integer of
zero to four.

1l. A method for manefacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formula

(2-1-1) is reacted with acryloyl chloride or methacryloyl chloride:

228
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15

15 p, g, r and s are the sane or different and

gnt an i nteger of zero to four 16. Th '
wo bl ik %ﬁéﬁ%umg

conpound according to C aim1, wherei
cormpound represented by General Formula (1) is a
<CmpeslBoreale0enie by General Fornula (1-4) bel ow
ti 20 <General Formula (1-4)> 232 ------ -- mmee----
---------------- ---- --2 WD 20061121187
PCr 1JP200ViB09769 R ArAF’Z wher ei n, |n neral

FormulgQ( }—, R ,2ud |fferent and
represenyy kdr gfjen :-o
representy an Al Ky®y o,l‘.r p
ma
y

ne hyI

roup Ra and 14
a subatituent,

s an al koxXyl 4

aryl groufdd]i ch

stltuent an
het erocycl'i ¢ “§roup mhl have a su stltuent or a
hal ogen atom Ara represents an al kyl group which may

have @hepdia! it Ritierad ForgildhK1t1-0), 009 By RafidRAredent
substltuent an aryl group \Nhl ch may 1D have a

t o1 718 .
ﬁiﬁﬂ%‘g ﬁavgla su%t uent orE'lth% ‘?ero%g %r%tg{lﬁu‘%m}l
| av ubsti tuent, each ,substitue

@oﬂﬁgﬁﬁw ARATY vswulgﬁ@agh BRE B st tuent, o
group the aryl_ group, the condensed pol ycyclic
hatetoordicmmugrsbislomayrhave e subsidtuantorg balpgem sogs and
N, 0, CHa or C(CHa) and 15 1 and mare the sane or
di f f eAehrapmdaniizpat¥diyl groupn wdgeh mby 2eive atlskebstikuent, an

aralkyl proup which may have a substituent, an aryl group which may
have a subatituent, 2 condensed polyeyclic hydrocarbon group which may
have a substituent or a heterocyclic group which may have a subskituent,
and each substituent may be bonded with the alkyl group, the aralkyl
group, the aryl group, the condensed polycyclic hydrocarbon group or the
heterocyclic group through N, O, CH;z or C{CHg)e: and

a, b, ¢ and d are the same or difforent and represent. an integer of
zaro to four.

12, A method for manufacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formula
(1-2-1) is reacted with acryloyl chioride or methacryloyl chloride:

<QGeneral Formula (1-2-1)>
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16. The acrylic ester conmpound according to Claim1,
wherei n the conpound represented by General Fornula

WO @dne/ize18a  conpound represented by General Fommuuﬁmmg

(1-6) bel ow= 20 <General Formula (1-5)> 233 WO

200611211 R7 PCTIJP20061309769 11 12 Ar Ar a r~cCQQ
wherein, in General Forrfsa. (1R%, Rs and Re are the
same or different and repregent a hydrogen atom or a
met hyl group; ILr and Rs rem;résent an al kyl group

whi ch nmay have a substltuent 5 an al koxy @ oup whi ch
may have a oup have

a substituent, I ch yay have a
t regents an

substituent or o
al kyl ene group l bsti

nggghgﬁ isdﬂgtit eﬁﬂh a blvalent
condensed 10 pol ycyclic hydrocarbon group which nay

aryl ene group
have a_substituent or a bivalent heterocyclic group
whi ch™igyeinay &n aGenpral (HeemulaA@-2-1hd By, 1B1g,eRiesand Ris

an al kyl group which may have a substituent, an aryl

repregeniviincli kybhyrdgy eitcls whsd havent sﬂstihﬁﬁ'ﬁ,dﬁﬂSﬂﬁoxy ETOup
polycycllc hydr ocar bon group which nay have a

wiﬂ(i)get her ﬁ?r‘??ﬁ&ﬂ Eﬂyjsglgé% cgnbon at o éor £ have a
%&% cIe n]{%ggg}cﬁ ar e erﬁ%r o‘; dlffﬁ puana{;

halogen atom;

Art represents an alkylene group which may have a substituent,
an arylene group which may have a substituent, a bivalent heterocyclic
group which may have a substituent or a bivalent condensed polycyclic
hydrocarbon group which may have a substituent;

Ria and Ryy represent an alkyl group which may have =z
substiteent, an arelkyl group which may have a substituent, an aryl

group which may have a substituent, a heteroeyclic group which may

have a substituent or a condensed polycyclic hydrocarbon group which

may have a substitwent, and R and R;4 may be bondad together to form

a heterocyele; and
e, f, g and h are the same or different and represent an integer of
zero to four.
13. A method ﬁ)r manufacturing an acrylic ester compound,
wherein the hydroxyl compound represented by General Formula

(1-3-1) is reacted with acryloyl chloride or methaeryloyl chloride:
9230
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to six. IT The acrylic ester conpound according to
' 20 wherein the conpound represente
wo&uﬁ.g?i&#‘/ Formula (1) is a conpound represenﬁe@ﬁwmmmmg
General Fornula (1-6) below 234 WD 2006/121187 PC
<QEa RO I6Y1 -7 Reral Formula (1-6)> R 1 11 f
Rulu r CF{2 wherein, in General Fornmula (1-6), Rs and
RIO are the sanme or different and represent a
hydrogen atom or_a ngthyl group; s Ru and Rio
represent an a||??m$§F0up whi ch may have a
substituent, an al kxy group which may have a
substituent, an aflyl - joup whi ch may have a
substituent, a hetws#Ocyctic group which may have a
substituent or a haj ogen atom Ris, Rs, Roand R s
represent an al kyf” gt whi ch may have a 10
substituent, an a ,;ﬁ§ﬂgroup whi ch may have a
substi tuent, \MyHch may have a
subst i t HAT Ry )t -t oy and q and r are the
sane or o'ﬁf1r=glff \ o Hzﬁft an integer of zero to
Si X, S ang ar he ga di fferent and represent
an integerng% zir@i t'o gfﬁhnd u and v are the sane
or different and represent aninteger of 1.5 zero to

four. 18. The acrylic ester conpound accordi ng Co
O ai rwBerein, in General Formula (1-3-1), Riz, Ris, Rip, Rao, B2y and

Ras represent an alkyl group which may have a substituent, an alkoxy ;
group which may have a substituent, an aryl group which may have a
substituent, a heterocyclic group which may have a subsiituent or a
halogen atom;

Roy and RBye represent an alkyl group which may have a
gubstituent, an aralkyl group which may have a substituent, an aryl
group which may have a substituent, a heterocyclic group which may
have a substituent or & condensed polycyclic hydrocarbon group which
may have a substituent, and Rz and Rzs may be bonded together to form.
a heteracycle; and

i, j, k, 1, m and m are the same or different and represent an
integer u:f zero to four.

14. A method for manufacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formuls
(2-1-1) is reacted with acryloyl chloxide or methacryloyl chloride: -

<(enarz]l Formula (2-1-1)>
231
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wherei n the conmpound represented by General Formula
(2) is a conpound represented by General Fornula
WO eeariiBel ow. 235 WO 20061121187 PCr | JP20U61 3BT M06/30976D
<CGeneral Formula (2.2)> ONRL7 104[6 7 R19 H2 }x
wherein, in CGeneral Formula (2-2), Rl7 and Rle are the
sane or different and represent a hydrogen atomor a
met hyl group; 5 R19 and Rp refsesent an al kyl group
whi ch nmay have a substifuent, Jan al koxy group which
may hdVFSwpstit M- A yN._FToRp Whi Hhave
a substi nt, et ergeyclic gr@tp ' have a
substitue t_l a ljogen atom Al esent an
al kyl grou i ch ave a 10 }s i tuepfl, .an
al koxy grc{B’ﬁé}pi ch’(iﬂ dave a subg milent,f kyl
group which may have a substituent or a heterocyclic
group which may have a substituent; Art' represents
an al kyl ene group which_nmay have a substituent, an
aryl e‘ﬁ'gemlﬂu demenady Foumala (2rAsh)i t Bemt Bes. Rso and Rap
bi val ent condensed 15 pol ycyclic hydrocarbon group
repgreséniay dkybgmuindich very haeo d sulititueant,can blcssnBroup
or different and represent an integer of zero to siXx.
which AniS" Hade! 4 s08stipiGitTesha g:%ﬁpg ?ocllﬁ%' S ve a

conpound represented by Génera
subsiituent, a heterocyclic group which may have a substituent or a

halogen atom:

Ri: and Rjs represent an alkyl group which may have a
subsiituent, an aralkyl group which may have a substituent, an aryl
group which may have a substituent or a heterceyelic group which may
have a subskituent;

Ar® represents an alkylene group which may have a substituent,
an arylene group which may have a substituent, a bivalent hsterocyclic
group which may have a substitwent or a bivalent condenssd polyeyclic
hydrocarbon group which may have a substituent; and

P, 4, ¥ and & are the same or different and represent an integer of
zero to four.

15. The acrylic ester compound acenrding to Claim 1,

wherein the compound represented by General Formula (1) is a
compound represented by General Formula (1-4) below:

<General Formula (1-4)>-

232

[ = S W e Sk JLF o LY ul SR (NSO L SR SIS ULV T S I SR SRS TYO, ST P S

LR




10

15

20

20 vvherei n the manufacturing internediate is a hydroxy

wogdhpﬂ represented by General Formula (1. Mﬂrzmawm

<CGeneral Formula (1.4-1)> 236 - -- ---%--
------ ---- --------- WD 2006/ 121187
PCTIJP20061309769 Ho- + -OH ~Ra | mwherein, in
GeneraIE Formul a (1-4- 1) H3 ﬁ]tﬂll RA represent an g,

al kyl gfoup whi chsfer an al koxy
A b s

which may FHave a; ; ent , Lexotycl i d] group
whi ch may ve gustrtuent or a hal og =--1_ Ars
represents an I group which may have a™

substituent, an aryl group which may have a
substituent, a condensed pol ycyclic hydrocarbon group

or a tvheseio\iol GengraluFomnnth (i), Mwand Belsreitheestme or
and each substituent may be bonded with the allhyl

dufiseRt aln@erePrisboriil DUPdrdddnt dent 6P deRSERlyRSoxpyC! i

hydr ocar bon group or the heterocyclic group through a

and fﬁg Ao R hogat %tegeﬁﬂﬂr%&‘%“&ﬁmﬁfﬂ’zbﬂ*%wﬁ%m“
%&ﬁ%ﬁﬁﬁﬁggﬁerm%teo t e acr 'Cf%o%rw may

the manufacturing internediate i s a hydroxy conpound
hpep acsthaityenl, chatareryatisrgnona which mayvkavan ibvent or
Formula (1-5-])>
a halogen atom;

Ard reprasents an alkyl group which may have a substituent, an
ax_-a]kyl group which may have a substituent, an aryl group which may
have a subatituent, a condensed polycyclic hydrocarbon group which may
have » substituent or a heteroeyelic group which may have. a substituent,
and each substituent may be bonded with the alkyl group, the aralkyl
group, the aryl group, the condensed polycyclic hydrocarbon group or the
heterocyclic group through N, O, CHz or C(CHg)z: and

1 and m are the same or different and represent an integer of zero
to six.

16. The acrylic ester compound according to Claim 1,

wherein the compound represented by Geperal Formula (1) is a
compound represented by General Formula (1-6) below:

<(3eneral Formula (1-6)>

233
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7.Xc Y = i
--- WD 20061121107 PCTI JP20061309769 Rrri 12 4 ~ ~ ~

wo2000 2170 P wherein, in General. Formula By @'ﬁfﬁfm}m&ﬂﬂ?ﬁﬁ

represent an al kyl group which may have a
substituent, an al koxy group which may have a
substituent, an aryl grou 1which1 y have a
substituent, a 5 heterocywlc gaoup which may have a
substituent or a hal ogen atof Ar4 represents an

al kyl en roup which may havd g substituent, an

aryl ene oup whic Bst Ltent, a bi Fal ent

ny ~aave A S 14 ) ,
con@b LV , [ “whi I::masle h%xfa
a substitueljt or, &bi k| epd &er gtyalidc grogp I ch'2

may have a ubstc; ' "Zg 4pregent an
al kyl group which fmy have a substituehtd4Pan aryl
group which may have a substituent or a condensed
pol ycyclic hydrocarbon group which may have a

E

subst mthezain, ineseiral Fomhida | {3-500)RP andoRy eskel 08€ 5861 or

t hrough adj acent carbon atons to form a heterocycle;

dafiferelit dixid Afitesert £ HydPoSai Ridth odid {n%ftggi g?Ad%;

represent an integer of zero to sig.

Compor i B zofiEelF A MEek riE wBiE s B35S o smbstitent,

a}lhﬁ]rr%uf act ur.i. i nternedi ate is a hydroxy conpound

ETOUp W may have a substituent, an aryl group which may

have a substituent, a heterocyelic group which may have a substituent or
a halogen atom:

Ar! represents an alkylene group which may have a substituent,
an arylene group which may have a substituent, a bivalent condensed
polycyclic hydrocarbon group which may have a substituent or a bivalent
heterocyclic group which may have a substituent;

Arll and Arl? represent an alkyl group which may have a
substitoent, an aryl group which may have a substitusnt or a condensed
polycyclic hydrocarbon group which may have a substituent, and Arll
and Arl? may be bonded together through adjacent carbon atoms to form
a heterocycle; and

n and p are the same or different and represent an integer of zero
to gix.

17. The acrylic estar compound according to Claim 1,

wherein the compound represented by General Formula (1) is g

compound represented by General Formula (1-6) below?
234
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20 represented by General Formula (1-6.1) bel ow

< Formula (1-6-1)> 238 WD 2006! 121187
w“ﬁ@a%%omsog?ﬁg ~ulu +Y 11 (R 91 H wherelE0ps 76

General Formula (1.6.1), Rn and Riz represent an

<@kk¥ralFS4RukhiicHay have a substituent, an al koxy

group which may have a substituent, an aryl group

whi ch nmay have a substituent, a s heterocyclic group

whi ch may have a substituent or_.a hal ogen atom R s,

Ri g, R16 and R16 rer;-i an [al K\LE Ygr oup -whi ch may

have a substituent, alxkQxygroup’ whi ch may have a

substituent, an aryl group ich may have a

substituent or a hal ogen ap-ony, a d g and r are the

same or different and reprksepf™ i nteger of zero 10

to six, s andt are the san& or different and
represent an integer of zeroy to five, and u and v are
the same or different and } ENt an i nteger of
zero to four. 22., A maauf aCtufd [ di ate of the
acrylic ester cdfg. B¥=1General Formul a
(2.2), 15 whereizn t@Ee=mANY Arigfg ynternedi ate is a
hydr oxy co n pr dsep Ly MGeper als Formul a
(2-2.1) bel owY <G y> 2
20061121187 PC¥l JP20061309769

wherein, in General Formula (1-6), Re and Rjq are the same or
different and represent a hydrogen atom. or a methyl group:

Ry and Riz represent an alkyl group which mey have a
substituent, an alkoxy group which may have a su]:ustii:ue:nt, an aryl
group which may have a substituent, a hsterocyclic group which may
have a substituent or a halogen atom;

Ris, R1s, Ris and Ris represent an alkyl group which may have a
substituent, an alkoxy group which may have a substituent, an aryl
group which may have a substituent or a halogen atom; and

q and r are the same or different and represent an integer of zero
to six, s and t are the same or different and represent an inteper of zero
to five, and u and v are t]:e- same or different and represent an integer of
zero to four.

18. The acrylic ester compound according to Claim 5,

mﬂuuah1thenznnpuunﬂ;nﬂnﬂmmﬂadlwfGﬂnmralEbrnqﬂafz)hsa

compound represented by General Formula (2-2) below:
285
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Arlo HO-01--Nr-9A rB-M-- -pH (Rta 20 )x wherein, in
Ceneral Fornmula (2-2-1), Rio and R20 represent an
wo3bdethi@s oup whi ch may have a substituent, anpgirkPidssovres
group which may have a substjtuent, an aryl group
whi ch may have a substituent, a s heterocyclic group
<thingbahByrhale (2223wbst i t uent or a hal ogen atom Ars

and Arlo represent an al kyl group which nmay have a

eubst Rizuent, an aryI ro 2, Whi CA] nay have a

pup, whilch may
g Jept or a bival ent condensm}ypl 90yc| ic

hydr ocar bon whi ch may have a suhstituent; and w

and x are the sane or di ferent and represent an

i nt egwhepfing dnoGenerali Rormzgla 2-85t RodahdrHia are the same or

manufacturing an acrylic ester conmpound, is wherein

differefY dindpdpresenton hetdeqRiesom of aomefieylgsaupior nul a

(1-4-1) is reacted w th acryloyl chloride or

00 S B L e 5 e

PCT'JPZ 06l 3 9 wh | F
SUERL, @ aTkoRy, EPaR EBich Ty JARH 2 PUBHHTY Ha ATyl

have a substltuent an_al koxy group whi ch may
group which may have a substituent, a heterocyclic grnup which may

have a substituent or a halogen atom;

Arg and Ary represent an alkyl group which may have a
substituent, an alkoxy group which may have a substituent, an aryl
group which may have a substibuent or a heterocyclic group which may
have a substituent:

Arx?d represents an allcylene group which may have a substituent,
an arylene group which may have a guhstitueni or a bivalent condensed
polycyclic hydrocarbon group which may have a substituent; and

w and x are the same or different and represent an integer of zero
to six.

19, A manufacturing intermediate of the acrylic ester
compound represenied by General Formula (1-4),

wherein the manufacturing intermediate is a hydroxy compound
repregsented by General Formula (1-4-1) below:
<Gemneral Formula (1-4-D>

236
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15

have a substituent, an aryl group which may have a

ityent, a heterocycllc group whi ch may_have
w"?ﬁ‘ﬁ@%‘f" ent or a halogen atom 5 Ara represeﬁ{:y'lgwum““@

al kyl group which nmay have a Substituent, an aryl

group which may have a substiguent, a condensed

pol ycyclic hydrQcarbgn gros or 3 hetf ocycllc group

whi ch may haveza Swbst it uent

may be b¢Qee

het erocycl i ) p 107through a“ J€
and in are fysane or different and rep
integer of zero to six. 24. A nethod foz

manuf acturing an acrylic ester conpound, wherein the

hydr owhers@iTiau Gk noRaT m&hﬁd B 4B HAnAOR réprekent an
(1.5-1) is reacted with acryloyl chioride or

a@l%h&l ﬁlﬁi&]fﬂ%ﬁ %e ﬁ_sﬁﬁgﬁﬁ?&%%nmﬁggrguﬁ) ch]h may

General 6%‘%@"-%\[) & aln1ifr re%jﬁg‘%gﬂsg %laislent, o

Whl ch may 20 have a substituent, an aryl group which
grospEhich may, havene subsidiusnitorg balpasm aemsay

have a substituent or a hal ogen atom 241 WD
2006 1A79 t8preBérits) PR (U BRPAGY which may have a substituent, an

aryl gronp which may have a substituent, a condensed polycyclic
hydrocarbon group or a hﬂtemc_ye.ljc group which may have a substitnent,
and each substituent may be bhonded with the ailkyl group, the aryl group,
the condensed polycyclic hydrocarbon group or the heterocyelic group
through a nitrogen atom; and

1 and m are the same or different and represent an integer of zero
to six.

20, A manufacturing intermediate of the aecrylic ester
compound represented by General Formuls (1-5),

wherein the manufacturing intermediate is a hydroxy compound
represented by General Formula (1-5-1) below:

<General Formula (1-5-1D=
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Ard represents an allcyl ene group which may have a

substituent, an aryl ene group which may have a
wugwltzhtﬂyent a bival ent condensed polycycli 9CTIJHDDISH(]SFT69

hydr ocar bon group which nmay have a substituent or

bi val ent heterocyclic group which may have a

substituent; 5 Aru and Arjir repreggent an al kyl group

whi ch may have a subath*hent,rﬁh aryl group which may

have a subatituent or a condgnsed polycyciic

hydr ocar bon group which may have a substituent, and

Ar" and Ax12 may e bem ’ gL ough adjacent

car bon atonﬁH_ 1 and p

are the sanme Or [ An T'nt eger of
zero” to six. ﬁ B PMr i g an
acrylic ester wherein the hy% | conpound

represented by General Formula (1-6-1) is reacted
with acryloyl chloride or nethacryl oyl chloride: 242

----- wherein, -inr Gef@rdD Wokhd 14 BT1-BN, Wmlmgzéﬁreaent an
<Cener al Forrrula (1-6-1)>rR 11 tla 1t ~iu {+

ﬂj\f;.ﬂfg'gresent an &Fd%alkmgr% 'g"hp‘%ﬁh}mhg/kgﬁgdﬂ&% which may
bR iR Sp R, %MWWSEV&&WN a

substituent, a heteroc clic group which may have a
erpugwhi ﬁwvgm)mlhshtuent or a halogen atom;

Ar* represents an alkylene group which may have a substituent, -
an arylene group which may have a substituent, 2 bivalent condensed
polycyclic hydrocarbon group which may have a substituent or a bivalent
heterocyclic group which may have a substituent;

Arll and Ari? represeni an alkyl group which may have a
substituent, an aryl group which may have a substituent or a c;:ndensed
pelycyclic hydrocarbon group which may bave a substituent, and Ari
and Arl® may be bonded together through adjacent carhop atoms to form
a heterocycle; and

n and p are the same or different and represent an integer of zero
to six.

21. A manufacturing intermediate of the acrylic ester
compound represented by General Formula (1-6),

wherein the manufacturing intermediate is a hydroxy compound
represented by General Formula (1-6-1) below:

<General Formula (1-6-1)>
233
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15

Ru, R1 R15 and Rio represent an al kyl group which may
have a substituent, an al koxy group which may_have a

WO P Tient, an aryl group which may have aFCTATF2006/303769

suhstituent or a halogen atoni and 10 q and r are the
same or different and represent an integer of zero to
six, s and t are the sane_or different and represent
an integer of zero t{mfF afl

or different and represémnt ,
four. 26. A nethod for manuf
conpound, is wherein the hyflr¢
by General Formula (2-2-1)
chloride or a nethacryl oyl
(2-2-1)> 243 Ar9 ArO OH
Wwherein, in Genera
represent an alkylﬁg‘o
an al koxy group whi clFr
group which may have.| _subs ¥ A _ heterocyclic
group whi ch may hal® a su.stltuent'or a hal ogen at om

Are and Arlo represent an al kyl group which may have a
substituent, an_aryl group which nay have a

subst Wheskim, dr Genpzak Forpals (1g-ahpRnhiand Rey repmsent an
substituent; Ar8 represents an al kyl ene group which

alkepl grave whinlbmﬁ;st hart,a sabstitudrt) anoibidiy ot WRich may
have a substituent or a bival ent condensed pol ycyclic

hhvélr £ GHHRRuSHE U An "akAN gFdip RelRha Vel SN Enb@ithels, a

and x are the sane or different and repr esent an
hbr685icHrof§ Phich may have a substituent or o halogen atom;

#'réacted with acryl oyl
c I oride: GCeneral Fornula
ol Ar$ W- - 920)X (Rig
Ri g and R20

a substi tuent,
i tuent, an aryl

Baa, Ba4, Bas and Rig represent an alkyl group which may have a
substituent, an alkoxy group which may have a substituent, an aryl
group which may have a substituent or a halogen atom; and

q and r are the same or different and represent an integer of zero
to six, & and t are the same or different and represent an integer of zero
to five, and 1 and v are the same or different and represent an integer of
Zero to four.

22, A manufacturing intermediate of the acrylic ester
compound represented by General Formula (2-2),

wherein the manufacturing intermediate is a hydroxy compound
represented by General Formula (2-2-1) below:
<General Formula (2-2-1)>
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to six. 27. Alatent electrostatic I mage bearing
menber conprising a cured material obtained through a

wo hédhieaky pol yneri zation of a radically pol yrrﬁé-r 309769

conmpound of conponent (Al) and a cured materia
obt ai ned t hrough a radical polynerization of a
radi cally pol ynmerizabl e corrpounq of conponent (A2) in
t he outernost @rdin thert
pol ymeri zabp#

two radiDat- e 2 st-i(iHit ed
am no group= es not <

pol yrrerié hX¥e group in a nolecule; oY .- §11211e7
PCTI JP20Q6TE9O769 the radically pol yneri & oup

and the nearest substituted am no group which do not
conprise an unsaturated bond in between are connected

wi t h Wwheremn, mor Geacvalaflocmla r(@c2mihoR ¢ amdoRag spprexdnt an
the radically polynerizabl e conpound of conponent (2)

aﬂqﬂ%ﬁ@ﬂgsﬁhlﬂn eafd BATEth RabyENMHEE A0 SOROGHIP Pnay
fornmed by

bonding a radically pofyneriza |'e group and
op- . Afifid ogﬁe% g@FI ﬂ]ﬁf.b ' W Sﬁ m ou
h‘?‘ﬁ?o%g a co%‘éﬁénggd ol ycycli c ar%&néa‘%i C y%‘r 3§§?lﬁ§wﬁ- a
oup. ,28. The latent el ectrosjat.jc inmage, bearin .
bR Rrclir g WhiCh By Py Abatb g A belggen Stom;
outernost |ayer conprises a radically polynerizable
conpofBt and i A% mepresent nane allyli @bty piighenamthaye 2
groups in a nolecule. 29. The |atent electrostatic .
snbsientar ang apglbgroupc cwhiiinomay have a substituent or a
heterocyclic group which may have a substituent:
Ar# represents an alkylene group which may have a substituent,
an arylene group which may have a substituent or a bivalent condensed
pelycyelic hydrocarbon group which may have a substituent; and

w and x are the same or different and represent an integer of zero

23. A method for manufacturing an acrylic aster compound,
wherein the hydroxyl compound represented by General Formula
{1-4-1) is reacted with acryloyl chloride or methacryloyl chloride:

<(eneral Formula (1-4-1)>

HO— ?3 | ——oH
(mgl: - 10
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15 to any one of Clainms 27 to é8, wherein the
out ernost | ayer conprises a photo-pol ynerization
WO2MNGHEZUST,  30. The latent electrostatic i nagBCHIEMYO76
menber according to any one of Clains 27 to 29, 20
wher ej r:adj [ I o) [ a{q%rg
of a% acry &% g)’(%g%%ogg‘%n a(ﬁa%%?’h%r%%y%xy grg‘%f{' an
1. The Jatent e]ectrostatic inage ari ng nenber
AL o gl By BRES & SehHteny 25 A5gky EfgUp Wiich may
have .a substitnent 6an camvd 7eRop Fridobersyo beyenacrehatitusat. a
radi cally pol yneri zabl e conpound of conponent (Al)
hoieiradyclie grouf echivht thay\lmvera substitawemieiri chilogeacdohon
group is the acrylic ester conpound according to any

5 one Oﬁrﬂéﬂrﬂﬁeﬂtst&%ﬂkﬁzgru{ﬂpnﬂ]ﬁﬂf@ﬁaf%réﬁhﬁhﬁﬁmnt, an
i mage bearing nenber according 5 to any one of { ains

. whar ej di cally: i -

=57 et sndy Wes  EihskieiBet TR, hAN: B0 AV elic
I lic - i ¢ hyd B b . ' ] h ﬁ %l'

hp yCy.CliC ar g]ggtl C r rQcar pbon r ufrl)Ill S . t % acr 1:‘I C]’.lt_,

Gaims 15 to 18. 10 33. The latent electrostatic
andregeh wehsiibtupriemogbedomuted with the alkyl grevwmfthel adyirgroup,

27 to 32, wherein the |atent electrostatic inmage

tHee abn dendsdnpelycyaliv 'hydhocarbodl ppbiiptd; the chétersdyelic group

conprises a charge generation layer, a charge

d cross-1linked charge transport
R

r on

1 and m are the same or different and represent an integer of zero

24, A method for manufacturing an acrylic egter compound,
wherein the hydroxyl compound represented by General Formula
15 (1:5-1) is reacted with acryloyl chloride or methacryloyl chloride:
<General Formula (1-5-1)>

11 12
Ar ~ _’,_,Ar

wherein, in General Formula (1-5-1), B7 and Rz represent an
alkyl group which may have a substituent, an alkoxy group which may
20 Thave a substituent, an aryl group which may have a substituent, a

heterocyclic group which may have a suhst;ituent or a halogen atom.
241
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15 the substrate, and the cross-1linked charge
transport layer is the outernost |ayer 34. The | atent

wo Sosakf1gpt ati c i mage bearing nenber accor di ngpetQplebdiodtsy

33, wherein the cross-1linked charge transport |ayer

has a thickness 20 of 1.0 mto 11.5 AM 35. The .

| at enéAréreptesertatincalliydgs: geaup mhick ey heseod dnbgtituent,
to any one of Clainms 33 to 34 V\,herein t he

afr #5fahé Hedtp Gﬁﬁi@frﬁﬁ}g bt | D RbeRNE Moddnsed

an organi c sol vent 36. The Iatent ‘el ectrostatic

P%Iﬁ?@"%&?'%%re. ﬁ%ﬁhﬁﬁﬁ%ﬁ'ﬁ% E&fa%}éuﬁ algéq%ﬁéﬁ#ﬂnt
SFRARCEIP WHIPH B4 T8 SHRBERED vini ch compr | ses

three or nore radically polynerizable group in a
nol ec4rd apd: Welforaprebent gl gpfkybfemowp melfichaithyy have a
pol yneri zabl e conmpound, i.e. nolecular weight/the

pabsitent| ahunel gecap vhihn®ayilawd5d subatibheset o8 4. cofdensed

irrage form ng met hod conprising a Iatent

ely%gt rostatic I mag?i]%{r ten?eﬁﬁec?ar E%]?%éﬁg efmd Arll
oA AL Bongtaoes S B o AP e

toner, and a transferring process to transfer
at TQSWE]IE ﬁﬁdge to a recording nedium wherein the
| atent el ectrostatic inmage bearing nenber.is the
n and p are the same or different and represent an integer of zero

o aix.
25. A method for manufacturing an acrylic ester compound,
wherein the hydroxyl compound represented by General Formula

(1-8-1) is reacted with acryloyl chloride or methacryloyl chloride:

242
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| atent el ectrostatic inage bearing nenber according to

Clains 27 to 36. 38. An inmage formn
wﬂ%@%&?ﬁﬁas conprising: a latent electrostati ECT" R6/309765

bearing nember; a latent electrostatic inmage form ng
qﬂﬁh@rﬁpﬁﬁhgmﬂgqltﬁuﬂy rma latent electrostatic inmage
on the latent electrostatic i mage bearing nenber; a
devel oping unit configured to forma toner inage by
devel oping the latent el gctrostatic inmage with a
toner; and a transfeqhhn{ |t'caﬂgdgured to transfer
t he toner imge to a Yol Il bm 247 wherein
the latent electrostatic i made bearing nenber is the

| atent el ectrostatic image (je& ;qg menber according to
any one of Caims 27 to 364 39" process cartridge
conprising the | atent el ectrdstatic I mage bearing
menber according to any onerOf,Chai ns 27 to 36 and any
one neans selected froma clyaL nmeans, a devel opi ng
nmeans, a transfer a clea-nJg means and a
di schar gi ng neans, WErRer Tt e roeBss ‘cartridge is
det achabl y attached LQ AT i/ 2 i ng apparat us
body. 248 ) .

wharein, in General Formula (1-6-1), Ry and Riz represent an
alkyl group which may have a substituent, an alkoxy group which may
have a substifuent, an aryl group which may have a substituent, a
heterocyclic group which may have a substituent or a halogen atom;

Riz, Big, Ris and Rjg represent an alkyl group which may have a
subetituent, an alkoxy group which may have a subatituent, an aryl
group which may have a substituent or a halogen atom: and

q and r are the same or different and represent an integer of zero
to six, s and t are the same or different and represent an integer of zero
to five, and u and v are the saame or different and represent an integer of
zero to four,

286. A method for manufacturing an acrylic ester compound,

wherein the hydroxyl compound represented by General Formula
(9-2-1) is Teacted with acryloyl chloride or a methacryloyl chloride:
<Qeneral Formula (2-2-1)>

243
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Arg Al‘m
HO— | S—N—AcR— ——OH
R
(Rﬁ W 2 )x

wherein, in General Formula (2-2-1), Rip and Rz represent an
alkyl group which may have a substituent, an alkoxy group which may
have a substituent, an aryl group which may have a substituent, a
heterocyclic group which may have a substituent or a halogen atom:

Ar? and Arl® represent an alkyl group which may have a
substituent, an aryl group which may have a substituent or a
heterocyclic group which may have a substituent:

Ar® represents an alkylene group which may have a substituent,
an arylene group which may have a substituent or a bivalent condensed
polyeyclic hydrocarbon group which may have a substituent: and

w and x are the same or different and represent an integer of zero

to six.

27. A latent electrostatic image bearing memher comprising a
cured materiel obtained through a radical polymerization of a radically
polymerizable compound of component (Al) and a cured material
obtained through a radical polymerization of a radically polymerizable
compound of component (A2) in the outermost layer,

wherein the radically polymerizable compound of component (A1)
comprises two radically polymerizable groups and a substituted amino
group which does not include a radically polymerizable group in a

molecutle;

244
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the radically polymerizable group and the nearest substituted
amino group which do not comprize an unsaturated bond in between are
connected with two or more aromatic hydrocarbon compounds; and
the radically polymerizable compound of component (AZ)
5 comprises a condensed polyeyclic aromatic hydrocarbon formed by
bonding & radically polymerizable group and a non-radieally
polymerizable substituted amine group through a condensed polycyclic
aromatic hydrocarbon group.
28.  The latent electrostatic image bearing member according
10 to Cleim 27,
wherein the outermost layer comprises a radically polymerizable
compound having three or more radically polymerizable groups in a
molecule.
29. The latent electrostatic image bearing member according
15 to any one of Claima 27 to 28,
wherein the outermost layer comprises a photo-polymerization
30.  The latent electrostatic image bearing member according
to any one of Claims 27 to 29,
20 wherein the radieally polymerizable group iz any ome of an
acryloyloxy group and an methacryloyloxy group.
31. The latent electrostatic image bearing member according-

ko any one of Claima 27 to 30,
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wherein the radically polymerizable compound of mr;lponent (AL}
which is bonded with two or more aromatic hydrocarbon group is the
acrylic ester compound according to any one of Claims 1 to 6.
32. The latent electrostatic image bearing member according
5 toanyone of Clatms 27 to 30,
wheremn the radically polymerizable compound in component (AZ)
which comprises a condensed polyeyclic -aromatic hydrecarbon group ia

the acrylic ester compound according to any one of Claim 1 and Claims

15 to 18.
10 33. The latent electrostatic image bearing member according
to any one of Claims 27 (o 32,

wherein the latent electrostatic image bearing member comprises
a substrate, and it also comprises a charge generalion layer, a charge
transport layer and a cross-linked charge tranaport layer in this order on
15 the subsirate, and
the crosa-linked charge transport layer is the outermost Iayer.
34, The latent electrostatic image bearing member according
to Claim 33,
wherein the cross-linked charpe transport layer has a thickness
20 of LOpmto 115 pm.
35. ‘The latent electrostatic image bearing member according
to any one of Gla.ims 33 to 34,
wherein the eross-Iiked charge franspori layer is insoluble with

an organic solvent.



36. The latent electrostatic image hearing member according
to any one of Claims 33 ta 35,

wherein in the cross-linked charge transport layer the ratio of the
number of functional groups in the radically polymenizable compound
which comprises three or more radically polymerizable group in a
molecule to the molecular weight of the radically polymerizable
compound, i.e. molecular weight/the number of functional groups, is 250
ar less.

37. An image forming method comprising a latent
electrostatic image forming process to form a latent electrostatic image
on a latent electrostatic image bearing member, a developing process to
form a toner image by developing the latent electrostatic image with a
toner and a transferring process to transfer the toner image to a
recording medium,

wherein the latent electrostatic image bearing member is the
latent electrostatic rmage bearing member according to any one of

Claims 27 to 36.

38. An image forming apparatus comprising:

a latent electrostatic image bearing member,

a latent electrostatic image forming unit confipured to firm a
latent electrostatic imapge on the latent electrostatic image bearing
member;

a developing umit configured to form a toner image by developing
the latent electrostatic image with a toner; and

& transferring umt configured to transfer the toner image te a

recording medium,
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wherein the latent electrostatic image bearing member is the
latent electrostatic image bearing member according to eny one of

Claims 27 to 36.

39. A process cartridge comprsing the latent electrostatic
imape bearing member according to any one of Claims 27 to 36 and any
one means selected from a2 charging means, a developing means, a
transferring means, a cleaning means and a discharging means,

wherein the process cartridge 1s detachably attached to an image

forming apparatus body.
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